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HOW TO USE THE DATA CATALOG 

The Fairchild Semiconductor Transistor and Diode Data Catalog is divided 
!nto sections by product category. Each section contains selection guides, 
numerical indices, and data sheets. Product categories are listed in the 
Table of Contents on page iii and include: Switching, General Purpose, and 
RF Metal Can Transistors, Power Transistors, SCR's, Special Transistor 
Products, and Electr()-Optical Devices. Within these categories products 
are classified according to function: switches, amplifiers, etc. The various 
classifications are clearly indicated in the Table of Contents. , 

Comprehensive listings including device type and page number are pro­
vided on pages 1-1 through 1-10. Here you will find all the transistors, 
diodes, and radiation resistant devices indexed. Also included in this sec­
tion is a list of military-approved transistors and diodes. 

In addition to the comprehensive indices beginning on page 1-1, a numerical 
index for each section is located on the first page of each section. For in­
stance, the numerical index for all Special Transistor Products is located 
on the first page of the Special Products section, 7-.i. 

Selection Guides are provided at the beginning of each main section to 
simplify the selection of those devices which would be most useful for a 
particular appqcation. These selection guides narrow the broad categories 
of potential components to those best suited for a certain application. After 
choosing the desired devices, simply refer to the numerical index im­
mediately f9llowing each selection guide for page numbers of data sheet 
specifications. 
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and 
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TRANSISTOR NUMERICAL INDEX 

Type Page No. Type Page No. Type Page No. 

2N497 2-13 EN915 4-12 2N2205 2-98 
2N498 2-13 2N916 2-61 2N2206 2-98 
2N656 2-13 EN916 4-12 2N2217 2-100 
2N657 2-13 2N918 2-64 2N2218 2-100 
2N696 2-14 EN918 4-13 2N2218A 2-102 
2N697 2-14 2N929 2-68 2N2219 2-100 
EN697 4-1 2N930 2-68 EN2219 4-22 
2N698 2-16 EN930 4-14 2N2219A 2-102 
2N699 2-17 2N948 9-7 2N2220 2-100 
2N699B 2-19 2N949 9-7 2N2221 2-100 
2N703 2-21 2N950 9-7 2N2221A 2-102 
2N706 2-22 2N951 9-7 2N2222 2-100 
EN706 4-2 2N956 2-29 EN2222 4-22 
2N708 2-23 EN956 4-4 2N2222A 2-102 
EN708 4-2 2N978 2-69 2N2297 2-104 
2N709 2-25 2N986 7-34 2N2303 2-106 
2N717 2-14 2N995 2-70 2N2322 9-15 
2N718 2-14 2N996 2-72 2N2322A 9-15 
2N718A 2-29 2N997 6-1 2N2323 9-15 
EN718A 4-4 2N998 6-2 2N2323A 9-15 
2N719 2-17 2N999 6-4 2N2324 9-15 
2N719A 2-31 2N1131 2-35 2N2324A 9-15 
2N720 2-17 2N1132 2-35 2N2325 9-15 
2N720A 2-33 EN1132 4-6 2N2325A 9-15 
2N721 2-35 2N1252 2-76 2N2326 9-15 
2N722 2-35 2N1253 2-77 2N2326A 9-15 
EN722 4-6 2N1420 2-14 2N2327 9-15 
2N743 2-39 2Nl613 2-29 2N2327A 9-15 
2N744 2-39 EN1613 4-4 2N2328 9-15 
EN744 4-8 2N1708 2-78 2N2328A 9-15 
2N753 2-41 2N 1711 2-29 2N2329 9-15 
2N783 2-43 EN1711 4-4 2N2329A 9-15 
2N834 2-45 2N1724 8-1 2N2351 2-107 
2N835 2-47 2N1889 2-55 2N2351A 2-107 
2N869 2-49 2N1890 2-55 2N2368 2-109 
2N869A 2-51 2N1893 2-19 2N2369 2-109 
2N870 2-55 2N1973 2-57 2N2369A 2-111 
EN870 4-10 2N1974 2-57 EN2369A 4-8 
2N871 2-55 2N1975 2-57 2N2443 2-115 
EN871 4-10 2N1983 2-81 2N2452 7-34 
2N876 9-1 2N1984 2-81 2N2475 2-117 
2N877 9-1 2N1985 2-81 2N2476 2-119 
2N878 9-1 2N1986 2-83 2N2477 2-119 
2N879 9-1 2N1987 2-83 2N2483 2-121 
2N880 9-1 2N1988 2-84 2N2484 2-121 
2N881 9-1 2N1989 2-84 EN2484 4-14 
2N882 9-1 2N1990 2-86 2N2509 2-123 
2N884 9-3 2N1991 2-69 2N2510 2-123 
2N885 9-3 2N2008 2-88 2N2511 2-123 
2N886 9-3 2N2049 2-89 2N2586 2-124 
2N887 9-3 2N2060 6-8 2N2605 2-126 
2N888 9-3 2N2060A 6-8 2N2616 2-128 
2N889 9-3 2N2060B 6-8 2N2645 2-89 
2N890 9-3 2N2192 2-91 2N2695 2-129 
2N892 9-5 2N2192A 2-91 2N2696 2-129 
2N894 9-5 2N2192B 2-91 2N2729 2-128 
2N896 9-5 2N2193 2-93 2N2845 2-133 
2N898 9-5 2N2193A 2-93 2N2846 2-133 
2N900 9-5 2N21938 2-93 2N2847 2-133 
2N910 2-57 2N2194 2-95 2N2848 2-133 
2N911 2-57 2N2194A 2-95 2N2868 2-137 
2N912 2-57 2N21948 2-95 2N2890 8-2 
2N914 2-59 2N2195 2-97 2N2891 8-2 
EN914 4-2 2N2195A 2-97 2N2892 8-2 
2N915 2-61 2N21958 2-97 2N2893 8-2 

1-1 



Type Page No. 
---

2N2894 2-139 
2N2894A 2-143 
EN2894A 4-24 
2N2904 2-147 
2N2904A 2-147 
2N2905 2-147 
EN2905 4-25 
2N2905A 2-147 
2N2906 2-147 
2N2906A 2-147 
2N2907 2'147 
EN2907 4-25 
2N2907A 2-147 
2N2913 6-12 
2N2914 6-12 
2N2915 6-16 
2N2915A 6-16 
2N2916 6-20 
2N2916A 6-20 
2N2917 6-24 
2N2918 6-24 
2N2919 6-16 
2N2919A 6-16 
2N2920 6-20 
2N2920A 6-20 
2N2927 2-129 
2N2972 6-12 
2N2973 6-12 
2N2974 6-16 
2N2975 6-20 
2N2976 6-24 
2N2977 6-24 
2N2978 6-16 
2N2979 6-20 
2N2980 6-28 
2N2981 6-28 
2N2982 6-28 
2N3009 2-149 
EN3009 4-33 
2N3010 2-153 
2N3011 2-157 
EN3011 4-8 
2N3012 2-161 
2N3013 2-165 
EN3013 4-33 
2N3014 2-169 
EN3014 4-33 
2N3015 2-173 
2N3019 2-177 
2N3020 2-177 
2N3056 2-178 
2N3056A 2-178 
2N3057 2-178 
2N3057A 2-178 
2N3072 2-180 
2N3073 2-180 
2N3107 2-184 
2N3108 2-184 
2N3109 2-184 
2N3110 2-184 
2N3114 2-186 
2N3117 2-187 
2N3120 2-189 
2N3121 2-189 
2N3137 2-193 

TRANSISTOR NUMERICAL INDEX 

Type 

2N3209 
2N3250 
EN3250 
2N3250A 
2N3251 
2N3251A 
2N3252 
2N3253 
2N3299 
2N3300 
2N3301 
2N3302 
2N3303 
2N3304 
2N3337 
2N3338 
2N3339 
2N3375 
2N3423 
2N3424 
2N3426 
2N3444 
2N3467 
2N3468 
2N3485 
2N3485A 
2N3486 
2N3486A 
2N3502 
EN3502 
2N3503 
2N3504 
EN3504 
2~.3505 

2N3553 
2N3563 
2N3564 
2N3565 
2N3566 
2N3567 
2N3568 
2N3569 
2N3638 
2N3638A 
2N3639 
2N3640 
2N3641 
2N3642 
2N3643 
2N3644 
2N3645 
2N3646 
2N3647 
2N3648 
2N3665 
2N3666 
2N3671 
2N3672 
2N3673 
2N3678 
2N3688 
2N3689 
2N3690 
2N3691 
2N3692 
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Page No. 

2-197 
2-201 
4-35 
2-203 
2-201 
2-203 
2-205 
2-205 
2-207 
2-207 
2-207 
2-207 
2-211 
2-215 
2-219 
2-219 
2-219 
11-1 
6-32 
6-32 
2-223 
2-205 
2-227 
2-227 
2-229 
2-229 
2-229 
2-229 
2-231 
4-37 
2-231 
2-231 
4-37 
2-231 
11-1 
4.39 
4-41 
4.43 
4.45 
4-47 
4.47 
4-51 
4-53 
4.53 
4-57 
4-57 
4-61 
4-61 
4-61 
4-69 
4-69 
4-76 
2-235 
2-235 
2-237 
2-237 
2-239 
2-239 
2-239 
2-241 
4-80 
4-80 
4-80 
4-84 
4-84 

Type 

2N3693 
2N3694 
2N3700 
2N3701 
2N3722 
2N3723 
2N3724 
2N3725 
2N3726 
2N3727 
2N3728 
2N3729 
2N3734 
2N3736 
2N3838 
2N3866 
2N3923 
2N3930 
2N3931 
2N3962 
EN3962 
2N3963 
2N3964 
2N3965 
2N4015 
2N4016 
2N4017 
2N4018 
2N4019 
2N4020 
2N4021 
2N4022 
2N4023 
2N .. 024 
2N4025 
2N4026 
2N4027 
2N4028 
2N4029 
2N4030 
2N4031 
2N4032 
2N4033 
2N4034 
2N4035 
2N4046 
2N4047 
2N4075 
2N4076 
2N4096 
2N4097 
2N4098 
2N4108 
2N4109 
2N4110 
2N4115 
2N4116 
2N4121 
2N4134 
2N4135 
2N4137 
2N4207 
2N4208 
2N4209 
2N4212 

Page No. 

4-86 
4-86 
2-243 
2-243 
2-245 
2-245 
2-249 
2-249 
6-35 
6-35 
6-39 
6-39 
2-253 
2-253 
6-42 
11-5 
2-255 
2-257 
2-257 
2-261 
4.93 
2-261 
2-261 
2-261 
6-35 
6-35 
6-44 
6-44 
6-44 
6-52 
6-52 
6-52 
6-52 
6-52 
6-52 
2-263 
2-263 
2-263 
2-263 
2-267 
2-267 
2-267 
2-267 
2-271 
2-271 
2-273 
2-273 
8-6 
8-6 
9-17 
9-17 
9-17 
9-21 
9-21 
9-21 
8-10 
8-10 
4-108 
2-277 
2-277 
2-281 
2-285 
2-285 
2-285 
9-25 



TRANSISTOR NUMERICAL INDEX 

Type Page No. Type Page No. Type Page No. 

2N4213 9-25 2N5057 2-327 FPTlOO 7-32 
2N4214 9-25 2N5065 2-331 FR1718 2-348 
2N4215 9-25 2N5083 8-42 FT107A 2-1 
2N4216 9-25 2N5084 8-42 FT107B 2-5 
2N4217 9-25 2N5085 8-42 FT107C 2-9 
2N4218 9-25 2N5106 2-333 FT1718 6-6 
2N4237 8-14 2N5107 2-333 FT1718A 6-6 
2N4238 8-14 2N5126 4-170 FT1718B 6-6 
2N4239 8-14 2N5127 4-172 FT1718C 6-6 
2N4248 4-112 2N5128 4-173 FT1718D 6-6 
2N4249 4-112 2N5129 4-173 FT1746 2-80 
2N4250 4-112 2N5130 4-175 FT1869 9-9 
2N4251 2-289 2N5131 4-177 FT1870 9-9 
2N4257 4-114 2N5132 4-178 FT1871 9-9 
2N4258 4-114 2N5133 4-180 FT1872 9-9 
2N4274 4-118 2N5134 4-181 FT1873 9-9 
2N4275 4-118 2N5135 4-183 FT1874 9-9 
2N4313 4-122 2N5136 4-184 FT1881 9-11 
2N4354 4-126 2N5137 4-184 FT1882 9-11 
2N4355 4-126 2N5138 4-185 FT1883 9-11 
2N4356 4-126 2N5139 4-187 FT1884 9-11 
2N4357 2-257 2N5140 4-189 FT1885 9-11 
2N4358 2-257 2N5141 4-191 FT2009 9-13 
2N4359 2-291 2N5142 4-193 FT2010 9-13 
2N4436 4-134 2N5143 4-193 FT2011 9-13 
2N4437 4-134 2N5144 2-337 FT2012 9-13 
2N4872 2-295 2N5145 2-337 FT2013 9-13 
2N4873 2-299 2N5147 8-46 FT2014 9-13 
2N4888 4-138 2N5148 8-50 FT2974 6-16 
2N4889 4-138 2N5149 8-46 FT2975 6-20 
2N4895 8-16 2N5150 8-50 FT2978 6-16 
2N4896 8-16 2N5151 8-54 FT2979 6-20 
2N4897 8-16 2N5152 8-58 FT3567 4-49 
2N4916 4-142 2N5153 8-54 FT3568 4-49 
2N4917 4-142 2N5154 8-58 FT3569 4-49 
2N4944 4-144 2N5200 2-340 FT3641 4-65 
2N4945 4-144 2N5201 2-340 FT3642 4-65 
2N4946 4-144 2N5236 2-344 FT3643 4-65 
2N4955 6-60 2N5242 4-195 FT3644 4-73 
2N4956 6-60 2N5243 4-195 FT3645 4-73 
2N4960 2-303 2N5244 2-348 FT3722 4-89 
2N4961 2-303 2N5254 6-62 FT3838 6-42 
2N4962 2-303 2N5255 6-62 FT4017 6-48 
2N4963 2-303 2N5256 6-62 FT4018 6-48 
2N4998 8-20 2N5264 8-62 FT4019 6-48 
2N4999 8-20 2N5284 8-64 FT4020 6-56 
2N5000 8-20 2N5285 8-64 FT4021 6-56 
2N5001 8-24 2N5286 8-66 FT4022 6-56 
2N5002 8-28 2N5287 8-66 FT4023 6-56 
2N5003 8-32 2N5288 8-68 FT4024 6-56 
2N5004 8-28 2N5289 8-68 FT4025 6-56 
2N5005 8-32 2N5290 8-70 FT5040 4-158 
2N5006 8-36 2N5291 8-70 FT5041 4-158 
2N5007 8-40 2N5292 2-352 FX709 3-1 
2N5008 8-36 2N5425 8-72 FX914 3-3 
2N5009 8-40 2N5426 8-72 FX918 3-5 
2N5022 2-311 FGClOOl 10-1 FX2368 3-7 
2N5023 2-311 FPA210 7-11 FX2369A 3-7 
2N5025 11-7 FPA301 7-13 FX2483 3-9 
2N5026 11-7 FPA700 7-22 FX2484 3-9 
2N5040 4-154 FPMlOO 7-24 FX2894 3-11 
2N5041 4-154 FPM7011 7-30 FX2894A 3-11 
2N5042 4-162 FPM7012 7-30 FX3013 3-13 
2N5055 4-166 FPOlOO 7-24 FX3014 3-14 
2N5056 2-327 FP0200 7-28 FX3299 3-15 
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TRANSISTOR NUMERICAL INDEX 

Tf Pe Page No. Type. Page No. Type Page No. 

FX3300 3-15 MSA8505 11-9 SE6001 4-199 
FX3502 3-17 MSA8506 11-13 SE6002 4-199 
FX3503 3-17 SElOOl 4-16 SE6020 4-200 
FX3724 3-19 SE1002 4-16 SE6020A 4-200 
FX3725 3-19 SE1010 4-19 SE6021 4-200 
FX3962 3-21 SE2001 4-21 SE6021A 4-200 
FX3963 3-21 SE2002 4-21 SE6022 4-200 
FX3964 3-21 SE3001 4-27 SE6063 4-200 
FX3965 3-21 SE3002 4-27 SE7001 2-356 
FX4034 3-23 SE3005 4-31 SE7Q02 2-356 
FX4046 3-25 SE4001 4-95 SE7015 4-204 
f:x4047 3-25 SE4002 4-95 SE7016 4-204 
FX4207 3-27 SE4010 4-95 SE7017 4-204 
FX4960 3-29 SE4020 4-96 SE7055 2-358 
MT1038 10-5 SE4021 4-100 SE7056 2-358 
MT1038A 10-5 SE4022 4-104 SE7057 2-358 
MT1039 10-5 SE5001 4-145 SE8001 2-.360 
MT1050 10-5 SE5002 4-145 SE8002 2-360 
MT1060 10-9 SE5003 4-145 SE8010 2-361 
MT1060A 10-9 SE5006 4-149 SE8012 4-206 
MTlOt)l 10-9 SE5020 2-307 SE8040 4-208 . 

MT1561A 10-9 SE5021 2-307 SE8041 2-363 
MTl 62 10-13 SE5022 2-307 SE8042 2-363 
MTl063 10-9 SE5023 2-307 SE8540 4-208 
MTi07Q 10-14· SE5024 2-3p7 SE8541 2-363 
MTl115 10-15 SE5025 4-152 SE8542 2-363 
MT1116 10-15 SE5050 2-315 SP10800 6-66 
MT3833 10-17 SE5051 ?-315 SPlp801 6-68 
MT3834 10-17 SE5052 2-319 SP10810 6-70 
MSA7505 11-9 SE5055 2-323 SP10811 6-n 

-"-
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DIODE NUMERICAL INDEX 

Type Page No. Type Page No. Type Page No. 
----

lN Series 1N961B 5-11 1N975A 5-11 
1N456 5-1 1N962 5-11 1N975B 5-11 
1N457 5-3 1N962A 5-11 1N976 5-11 
1N458 5-4 1N962B 5-11 1N976A 5-11 
1N459 5-5 1N962B JAN 5-11 1N976B 5-11 
1N485B 5-6 1N962B JANTX 5-11 1N977 5-11 
1N658 5-7 1N963 5-11 1N977A 5-11 
1N662 5-8 1N963A 5-11 1N977B 5-11 
1N746 5-11 1N963B 5-11 1N978 5-11 
1N746A 5-11 1N963B JAN 5-11 1N978A 5-11 
1N747 5-11 1N963B JANTX 5-11 1N978B 5-11 
1N747A 5-11 1N964 5-11 1N979 5-11 

1N748 5-11 1N964A 5-11 1N979A 5-11 
1N748A 5-11 1N964B 5-11 1N979B 5-11 
1N749 5-11 1N964BJAN 5-11 1N980 5-11 
1N749A 5-11 1N964 B JAN TX 5-11 1N980A 5-11 
1N750 5-11 1N965 5-11 1N980B 5-11 
1N750A 5-11 1N965A 5-11 1N981 5-11 

1N751 5-11 1N965B 5-11 1N981A 511 

1N751A 5-11 1N965BJAN 5-11 1N981B 5-11 

1N752 5-11 1N965BJANTX 5-11 1N982 5-11 

1N752A 5-11 1N966 5-11 1N982A 5-11 

1N753 5-11 1N966A 5-11 1N982B 5-11 

1N753A 5-11 1N966B 5-11 1N983 5-11 

1N753A JAN 5-11 1N966B JAN 5-11 1N983A 5-11 

1N753AJANTX 5-11 1N966BJANTX 5-11 1N983B 5-11 

1N754 5-11 1N967 5-11 1N984 5-11 

1N754A 5-11 1N967A 5-11 1N984A 5-11 

1N754A JAN 5-11 1N967B 5-11 1N984B 5-11 

1N754AJANTX 5-11 1N967BJAN 5-11 1N985 5-11 

1N755 5-11 1 N967B JAN TX 511 1N985A 5-11 

1N755A 5-11 1N968 5-11 1N985B 5-11 

1N755A JAN 5-11 1N968A 5-11 1N986 5-11 

1N755A JANTX 5-11 1N998B 5-11 1N986A 5-11 

1N756 5-11 1N968BJAN 5-11 1N986B 5-11 

1N756A 5-11 1N968B JANTX 5-11 1N987 5-11 

1N756A JAN 5-11 1N969 5-11 1N987A 5-11 

1N756AJANTX 5-11 1N969A 5-11 1N987B 5-11 

1N757 5-11 1N969B 5-11 1N988 5-11 

1N757A 5-11 1N969B JAN 5-11 1N988A 5-11 

1N757A JAN 5-11 1 N969B JAN TX 5-11 1N988B 5-11 

1N757A JANTX 5-11 1N970 5-11 1N989 5-11 

1N7!j8 5-11 1N970A 5-11 1N989A 5-11 

1N758A 5-11 1N970B 5-11 1N989B 5-11 

1N758A JAN 5-11 1N970B JAN 5-11 1N990 5-11 

1N758AJANTX 5-11 1N970BJANTX 5-11 1N990A 5-11 

1N75~ 5-11 1N971 5-11 1N990B 5-11 

1N759A 5-11 1 N971A 5-11 1N991 5-11 

1N759AJAN 5-11 1N971B 511 1N991A 5-11 

1N759AJANTX 5-11 1N971B JAN 5-11 1N991B 5-11 

1N914 5-10 1 N971 B JAN TX 5-11 1N992 5-11 

1N957 5-11 1N972 5-11 1 N992A 5-11 

1N957A 5-11 1N972A 5-11 1N992B 5-11 

1N957B 5-11 1N972B 5-11 1 N3062 5-13 

1N958 5-11 1N972B JAN 5-11 1N3063 5-14 

1N958A 5-11 1 N972B JAN TX 5-11 1 N3064 5-15 

1N958B 5-11 1N973 5-11 1 N3070 5-16 

1N959 5-11 1N973A 5-11 1N3595 5-18 

1N959A 5-11 1 N973B 5-11 1N3600 5-20 

1N959B 5-11 1N973B JAN 5-11 1 N4148 5-22 

1N960 5-11 1 N973B JANTX 5-11 1N4150 5-24 

1N960A 5-11 1N974 5-11 1N4151 5-26 

1N960B 5-11 1N974A 5-11 1N4244 5-28 

1N961 5-11 1N974B 5-11 1N4306 5-30 
1N961A 5-11 1N975 5-11 1N4306 JAN 5-30 
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1N4307 5-32 FA3325 5-80 FON Series 
1N4307 JAN 5-32 FA3330 5-80 FDN600 5-112 
1N4376 5-34 FA3331 5-80 FDN666 5-114 
IN4446 5-36 FA3332 .5-80 FDR Series 
1N4447 5-38 FA3333 5-80 FDR300 5-115a 
1N4448 5-40 FA3334 5-80 FDR600 5-116 
1N4450 5-42 FA3335 5-80 FDR700 5-118 
1N4454 5-44 FA3360 5-80 FH Series 
1N4531 5-46 FA3361 5-80 FHllOO 5-120 
1N4532 5-48 FA4310E 5-80 FH1200 5-122 
1N4606 5-50 FA4310U 5-80 FJT Series 
1N4607 5-52 FA4311E 5-80 FJTlOOO 5-124 
1N4610 5-54 FA4311U 5-80 FJT2000 5-128 
1N4727 5-56 FA4312E 5-80 FSA Series 
1N4950 5-58 FA4312U 5-80 FSA1169 5-80 
1N5282 5-60 FA4313E 5-80 FSA1171 5-80 
1N5317 5-62 FA4313U 5-80 FSA1172 5-80 
1N5318 5-64 FA4320E 5-80 FSA1173 5-80 
1N5319 5-66 FA4320U 5-80 FSAll 74 5-80 
1 N5427 5-68 FA4321E 5-80 FSAll 75 5-80 
1N5428 5-70 FA4321U 5-80 FSAll 76 5-80 
1N5429 5-72 FA4322E 5-80 FSA1177 5-80 
1N5430 5-74 FA4322U 5-80 FSA1178 5-80 
1N5431 5-76 FA4323E 5-80 FSAll 79 5-80 
1 N5432 5-78 FA4323U 5-80 FSA1181 5-80 
FA Series FA4324E 5-80 FSA1182 5-80 
FA2310E 5-80 FA4324U 5-80 FSA1183 5-80 
FA2310U 5-80 FA4325E 5-80 FSA1184 5-80 
FA2311E 5-80 FA4325U 5-80 FSA1185 5-80 
FA2311U 5-80 FA4330 5-80 FSA1186 5-80 
FA2312E 5-80 FA4331 5-80 FSA1187 5-80 
FA2312U 5-80 FA4332 5-80 FSA1188 5-80 
FA2313E 5-80 FA4333 5-80 FSA1189 5-80 
FA2313U 5-80 FA4334 5-80 FSA1191 5-80 
FA2320E 5-80 FA4335 5-80 FSA1192 5-80 
FA2320U 5-80 FA4360E 5-80 FSA1193 5-80 
FA2321E 5-80 FA4360U 5-80 FSA1194 5-80 
FA2321U 5-80 FA4361E 5-80 FSA1195 5-80 
FA2322E 5-80 FA4361U 5-80 FSA1196 5-80 
FA2322U 5-80 FCT Series FSA1197 5-80 
FA2323E 5-80 FCT1021 5-88 FSA1198 5-80 
FA2323U 5-80 FCT1022 5-88 FSA1199 5-80 
FA2324E 5-80 FCT1025 5-88 FSA1201 5-80 
FA2324U 5-80 FCT1035 5-88 FSA1202 5-80 
FA2325E 5-80 FCTl 121 5-88 FSA1203 5-80 
FA2325U 5-80 FCT1122 5-88 FSA1204 5-80 
FA2330 5-80 FCT1125 5-88 FSA1400 5-130 
FA2331 5-80 FCT1135 5-88 FSA1410 5-131 
FA2332 5-80 FD Series FSA1411 5-133 
FA2333 5-80 FDlOO 5-90 FSA1412 5-135 
FA2334 5-80 FDlll 5-92 FSA1413 5-137 
FA2335 5-80 FD300 5-94 FSA.2000 5-139 
FA2360E 5-80 FD333 5-96 FSA2001 5-141 
FA2360U 5-80 FD400 5-97a FSA2002 5-143 
FA2361E 5-80 FD444 5-97c FSA2003 5-145 
FA2361U 5-80 FD600 5-98 FV Series 
FA3310 5-80 FD700 5-100 FV1006 5-147 
FA3311 5-80 FD777 5-102 FV1008 5-147 . 
FA3312 5-80 FD6666 5-104 FV1010 5-147 
FA3313 5-80 FDH Series FV1012 5-147 
FA3320 5-80 FDH400 5-105a FV1014 5-147 
FA3321 5-80 FDH444 5-105c FV1016 5-147 
FA3322 5-80 FDH600 5-106 FV1106 5-147 
FA3323 5-80 FDH666 5-108 FV1108 5-147 
FA3324 5-80 FDH694 5-110 FVl 110 5-147 
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FV Series MCR2222 5-150 FPA Series 
FV1112 5-147 MCR2225 5-150 FPA201 7-9 
FV1114 5-147 MCR2235 5-150 FPA202 7-9 
FV1116 5-147 MCR2521 5-150 FPA203 7-9 
FZ Series MCR2522 5-150 FPA204 7-9 
FZ901 5-149 MCR2525 5-150 FPA500 7-15 
FZ902 5-149 MCR2535 5-150 FPA505 7-17 
FZ903 5-149 FLA Series FPA507 7-19 
FZ952 5-149 FLA610 7-1 FPA509 7-21 
FZ953 5-149 FLA611 7-3 FPM Series 

MCR Series FLA630 7-5 FPM 7-28 

MCR2021 5-150 FLB Series 
MCS2022 5-150 FLBlOO 7-7 
MCR2025 5-150 FLC Series 
MCR2035 5-150 FLClOO 7-7 
MCR2221 5-150 
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RADIATION-RESISTANT DEVICE NUMERICAL INDEX 

Type Page No. Type Page No. Type Page No. 

2N4872 2-295 2N5200 2-340 FDR700 5-118 
2N4873 2-299 2N5201 2-340 IN5427 5-68 
2N5065 2-331 2N5236 2-344 1N5428 5-70 
2N5106 2-333 2N5244 2-348 1N5429 5-72 
2N5107 2-333 2N5292 2-.352 1N5430 5-74 
2N5144 2-337 FDR300 5-115a 1N5431 5-76 
2N5145 2-337 FDR600 5-116 1N5432 5-78 
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MILITARY APPROVED TRANSISTORS 

JAN JAN-TX MIL-S-19500/ JAN JAN-TX MIL-S-19500/ 

JAN2N656 /74E JAN2N2060 JAN-TX-2N2060 /2708 
JAN2N657 /74E JAN2N2218 JAN-TX-2N2218 /251E 
JAN2N696 /99E JAN2N2218A JAN-TX-2N2218A /251E 
JAN2N697 /99E JAN2N2219 JAN-TX-2N2219 /251E 
JAN2N706 /1208 JAN2N2219A JAN-TX-2N2219A /251E 
JAN2N708 /3128 JAN2N2221 JAN-TX-2N2221 /255E 
JAN2N914 /373 JAN2N2221A JAN-TX-2N2221A /255E 
JAN2N718A JAN-TX-2N718A /181C JAN2N2222 JAN-TX-2N2222 /255E 
JAN2Nl613 JAN-TX-2Nl613 /181C JAN2N2222A JAN-TX-2N2222A /255E 
JAN2N744 /273A JAN2N2369A JAN-TX-2N2369A /3170 
JAN2N869A /283A JAN2N2481 JAN-TX-2N2481 /2688 
JAN2N910 /274A JAN2N2904 JAN-TX-2N2904 /2908 
JAN2N911 /274A JAN2N2904A JAN-TX-2N2904A /2908 
JAN2N912 /274A JAN2N2905 JAN-TX-2N2905 /2908 
JAN2N916 /271A JAN2N2905A JAN-TX-2N2905A /2908 
JAN2N918 JAN-TX-2N918 /301A JAN2N2906 JAN-TX-2N2906 /2918 
JAN2N929 JAN-TX-2N929 /2538 JAN2N2906A JAN-TX-2N2906A /2918 
JAN2N930 JAN-TX-2N930 /2538 JAN2N2907 JAN-TX-2N2907 /2918 
JAN2N1131 /177C JAN2N2907A JAN-TX-2N2907A /2918 
JAN2Nl132 /177C JAN2N2919 JAN-TX-2N2919 /355 
JAN2N1711 JAN-TX-2N1711 /2250 JAN2N2920 JAN-TX-2N2920 /355 
JAN2N1890 JAN-TX-2N 1890 /2250 JAN2N3250A JAN-TX-2N3250A /323A 
JAN2N1893 JAN-TX-2N1893 /182C JAN2N3251A JAN-TX-2N3251A /323A 
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MILITARY APPROVED DIODES 

JAN JAN-TX Mll-S-19500/ JAN JAN-TX Mll-S-19500/ 

JAN1N251 /188A JAN1N9638 JAN-TX:1N9638 /117C 
JAN1N457 /193A· JAN1N9648 JAN-TX-1N9648 /117C 
JAN1N458 /193A JAN1N9658 JAN-TX-1N9658 /117C 
JAN1N459 /193A JAN1N9668 JAN-TX-1N9668 /ll7C 
JAN1N4838 JAN-TX-1N4838 /118C JAN1N9678 JAN-TX-1N9678 /117C 
JAN1N4S58 JAN-TX-1N4858 /118C JAN1N9688 JAN-TX-1N9688 /117C 
JAN1N4868 JAN-TX-1N4868 /118C JAN1N9698 JAN-TX~1N9698 /117C 
JAN1N643 /2568 JAN1N9708 JAN-TX-1N9708 /117C 
JAN1N658 /257 JAN1N9718 JAN-TX-1N9718 /117C 
JAN1N662 /2578 JAN1N9728 JAN-TX-1N9728 /117C 
JAN1N663 /2568 JAN1N9738 JAN-TX-1N9738 /117C 
JAN1N753A JAN-TX-1N753A /1270 JAN1N3064 /1440 
JAN1N754A JAN-TX-1N754A /1270 JAN1N3070 JAN-TX-1N3070 /169E 
JAN1N755A JAN-TX-1N755A /1270 JAN1N3595 JAN-TX-1 N3595 /241A 
JAN1N756A JAN-TX-1N756A /1270 JAN1N3600 /231A 
JAN1N757A JAN-TX-1N757A /1270 JAN1N4148 JAN-TX-1N4148 /1160 
JAN1N758A JAN-TX-1N758A /1270 JAN1N4306 /278 
JAN1N759A JAN-TX-1N759A /1270 JAN1N4307 /284 
JAN1N914 JAN-TX-1N914 /1160 JAN1N4376 /282A 
JAN1N9628 JAN-TX-1N9628 /117C JAN1N4454 JAN-TX-1N4454 /1440 
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Switching, 
General Purpose, 

and RF Transistors 
(Metal Can) 

High Speed Switches 
General Purpose Amplifiers 

RF/IF Amplifiers 
RF/IF Oscillators 



SWITCHING, GENERAL PURPOSE, AND RF TRANSISTORS (METAL CAN) NUMERICAL INDEX 

Type Page No. Type Page No. Type Page No. 

FT107A 2-1 2N1984 2-81 2N2904A 2-147 
FT107B 2-5 2N1985 2-81 2N2905 2-l47 
FT107C 2-9 2Nl986 2-83 2N2905A 2-147 
2N497 2-13 2N1987 2-83 2N2906 2-147 
2N498 2-13 2Nl988 2-84 2N2906A 2-147 
2N656 2-13 2Nl989 2-84 2N2907 2-147 
2N657 2-13 2N1990 2-86 2N2907A 2-147 
2N696 2-14 2N1991 2-69 2N2927 2-129 
2N697 2-14 2N2008 2-88 2N3009 2)49 
2N698 2-16 2N2049 2-89 2N3010 2-153 
2N699 2-17 2N2192 2-91 2N3011 2-157 
2N699B 2-19 2N2192A 2-91 2N3012 2-161 
2N703 2-21 2N2192B 2-91 2N3013 2-165 
2N706 2-22 2N2193 2-93 2N3014 2-169 
2N708 2-23 2N2193A 2-93 4N3015 2-173 
2N709 2-25 2N2193B 2-93 2N3019 2-177 
2N717 2-14 2N2194 2-95 2N3020 2-177 
2N718 2-14 2N2194A 2-95 2N3056 2)78 
2N718A 2-29 2N2194B 2-95 2N3056A 2-178 
2N719 2-17 2N2195 2-97 2N3057 2-178 
2N719A 2-31 2N2195A 2-97 2N3057A 2-178 
2N720 2-17 2N2195B 2-97 2N3072 2-180 
2N720A 2-33 2N2205 2-98 2N3073 2-180 
2N721 2-35 2N2206 2-98 2N3107 2-184 
2N722 2-35 2N22i 7 2-100 2N3108 2-184 
2N743 2-39 2N2218 2-100 2N3109 2-184 
2N744 2-39 2N2218A 2-102 2N3110 2-184 
2N753 2-41 2N2219 2-100 2N3114 2-186 
2N783 2-43 2N2219A 2-102 2N3117 2-187 
2N834 2-45 2N2220 2-100 2N3120 2-189 
2N835 2-47 2N2221 2-100 2N3121 2-i89 
2N869 2-49 2N2221A 2-102 2N3137 2-193 
2N869A 2-51 2N2222 2-100 2N3209 2-197 
2N870 2-55 2N2222A 2-102 2N3250 2-201 
2N871 2-55 2N2297 2-104 2N3250A 2-203 
2N910 2-57 2N2303 2-106 2N32Sl 2-201 
2N911 2-57 2N2351 2-107 2N3251A 2-203 
2N912 2-57 2N2351A 2-107 2N3252 2-205 
2N914 2-59 2N2368 2-109 2N3253 2-205 
2N915 2-61 2N2369 2-109 2N3299 2-207 
2N916 2-61 2N2369A 2-111 2N3300 2-207 
2N918 2-64 2N2443 2-115 2N3301 2-207 
2N929 2-68 2N2475 2-117 2N3302 2-~07 
2N930 2-68 2N2476 2-119 2N3303 2-?ll 
2N956 2-29 2N2477 2-119 2N3304 2-115 
2N978 2-69 2N2483 2-121 2N3337 2-219 
2N995 2-70 2N2484 2-121 2N3338 2-219 
2N996 2-72 2N2509 1-123 2N3339 2-219 
2Nll31 2-35 2N2510 2-123 2N3426 2-223 
2Nl132 2-35 2N2511 2-123 2N3444 2-205 
2N1252 2-76 2N2586 2-124 2N3467 2-227 
2Nl253 2-77 2N2605 1-126 2N3468 2-227 
2N1420 2-14 2N2616 2-128 2N3485 2-229 
2Nl613 2-29 2N2645 2-89 2N3485A 2-229 
2Nl708 2-78 2N2695 2-129 2N3486 2-229 
2N1711 2-29 2N2696 2-129 2N3486A 2-229 
FR1718 (see 2N5244) 2-348 2N2729 2-128 2N3502 2-231 
FT1746 2-80 2N2845 2-133 2N3503 2-231 
2N1889 2-55 2N2846 2-133 2N35o4 2-231 
2N1890 2-55 2N2847 2-133 2N3505 2-231 
2N1893 2-19 2N2848 2-133 2N3647 2-235 
2N1973 2-57 2N2868 2-137 2N3648 2-235 
2N1974 2-57 2N2894 2-139 2N3665 2-237 
2N1975 2-57 2N2894A 2-143 2N3666 2-237 
2N1983 2-81 2N2904 2-147 2N3671 2-239 
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SWITCHING, GENERAL PURPOSE, AND RF TRANSISTORS (METAL CAN) NUMERICAL INDEX 
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2N3672 2-239 2N4035 · 2-271 SE5051 2-315 
2N3673 2-239 2N4046 2-273 SE5052 2-319 
2N3678 2-241 2N4047 2-273 SE5055 2-323 
2N3700 2-243 2N4134 2-277 2N5056 2-327 
2N3701 2-243 2N4135 2-277 2N5057 2-327 
2N3722 2-245 2N4137 2-281 2N5J65 2-331 
2N3723 2-245 2N4207 2-285 2N5106 2-333 
2N3724 2-249 2N4208 2-285 2N5107 2-333 
2N3725 2-249 2N4209 2-285 2N5144 2-337 
2N3734 2-253 2N4251 2-289 2N5145 2-337 
2N3736 2-253 2N4357 2-257 2N5200 2-340 
2N3923 2-255 2N4358 2-257 2N5201 2-340 
2N3930 2-257 2N4359 2-291 2N5236 2-344 
2N3931 2-257 2N4872 2-295 2N5244 2-348 
2N3962 2-261 2N4873 2-299 2N5292 2-352 
2N3963 2-261 2N4960 2-303 SE7001 2-356 
2N3964 2-261 2N4961 2-303 SE7002 2-356 
2N3965 2-261 2N4962 2-303 SE7055 2-358 
2N4026 2-263 2N4963 2-303 SE7056 2-358 
2N4027 2-263 SE5020 2-307 SE7057 2-358 
2N4028 2-263 SE5021 2-307 SE8001 2-360 
2N4029 2-263 2N5022 2'311 SE8002 2-360 
2N4030 2-267 SE5022 2-307 SE8010 2-361 
2N4031 2-267 2N5023 2-311 SE8041 2-363 
2N4032 2-267 SE5023 2-307 SE8042 2-363 
2N4033 2-267 SE5024 2-307 SE8541 2-363 
2N4034 2-271 SE5050 2-315 SE8542 2-363 
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HIGH SPEED SWITCH SELECTION GUIDE 

Rated Optimum Collector Current mA 

YcEO 0.1 50 10 100 100 300 300 500 500 1000 
Volts NPN PNP NPN PNP NPN PNP NPN PNP NPN PNP 

6 FT709 2N4207 FT709 2N4207 
2N4251 * 2N3010 

12 2N3011 2N4208 2N3011 2N4208 2N3426 2N3012 2N3426 2N3426 
2N3012 2N3012 2N3303 2N2894A 2N3303 2N3303 
2N4872''' 2N2894A 2N5065''' 2N5065* 2N5065* 
2N5292''' 2N4872''' 
2N2894A 2N5292''' 

15 2N2369A 2N4209 2N2369A 2N4209 2N3009 2N5056 2N3013 
2N4873''' 2N5056 2N3009 2N5056 2N3013 2N5057 2N914 

2N5057 2N3013 2N5057 2N3646 
2N914 2N914 
2N4873''' 

20-25 2N4137 2N3209 2N4137 2N3209 2N3014 2N3209 2N3014 
2N2927 2N3014 2N2927 2N2847 2N2927 2N2847 
2N2695,6 2N2847 2N2695,6 2N2848 2N2695, 6 2N2848 

2N2848 

30-45 2N3299 2N4034 2N3299 2N5023 2N3299 2N5023 2N3299 2N5023 2N4013 2N5023 
2N3300 2N2904-7 2N3300 2N4034 2N3300 2N2904-7 2N3300 2N3467 2N3724 2N3467 
2N3301 2N3120, 1 2N3301 2N2904-7 2N3301 2N3120, 1 2N3301 2N4046 
2N3302 2N3502,4 2N3302 2N3120, 1 2N3302 2N3467 2N3302 2N5144" 
2N5106* 2N2845 2N3467 2N2845 2N3502, 4 2N2845 2N5145* 
2N5107* 2N2846 2N3502,4 2N2846 2N2846 

2N3015 2N3015 2N3015 
2N4013 2N4013 2N4013 
2N3724 2N3724 2N3724 
2N4046 2N4046 2N4046 
2N5144", 5'' 2N5106*, 7* 2N5106", 7* 
2N5106*, 7* 2N5144'', 5'' 2N5144'', 5* 

45-60 2N3072, 3 2N3722 2N5022 2N3722 2N5022 2N3722 2N5022 2N3722 2N5022 
2N3503,5 2N4014 2N3072, 3 2N4014 2N3072, 3 2N4014 2N4014 
S18000 2N3725 2N3503, 5 2N3725 2N3503, 5 2N3725 2N3725 

2N4047 S18000 2N4047 Sl8000 2N4047 2N4047 

80 2N3723 2N3723 2N3723 2N3723 

*Radiation Resistant devices 

HIGH SPEED SWITCHES (METAL CAN) NUMERICAL· INDEX 

Type Page No. Type Page No. Type Page No. 

2N706 2-22 2N2205 2-98 2N2846 2-133 
2N708 2-23 2N2206 2-98 2N2847 2,133 
2N7p9 2-25 2N2217 2-100 2N2848 2-133 
2N721 2-35 2N2218 2-100 2N2894 2-139 
2N722 2-35 2N2218A 2-102 2N2894A 2-143 
2N743 2-39 2N2219 2-100 2N2904 2-147 
2N744 2-39 2N2219A 2-102 2N2904A 2-147 
2N753 2-41 2N2220 2-100 2N2905 2-147 
2N783 2-43 2N2221 2-100 2N2905A 2-147 
2N834 2-45 2N2221A 2-102 2N2906 2-147 
2N835 2-47 2N2222 2-100 2N2906A 2-147 
2N869 2-49 2N2222A 2-102 2N2907 2-147 
2N869A 2-49 2N2368 2-109 2N2907A 2-147 
2N914 2-59 2N2369 2-109 2N2927 2-129 
2N995 2-70 2N2369A 2-111 2N3009 2-149 
2N996 2-72 2N2475 2-117 2N3010 2-153 
2Nl131 2-35 2N2476 2-119 2N3011 2-157 
2N1132 2-35 2N2477 2-119 2N3012 2-161 
2N1252 2-76 2N2695 2-129 2N3013 2-165 
2N1253 2-76 2N2696 2-129 2N3014 2-169 
2N1708 2-78 2N2845 2-133 

2-iii 



HIGH SPEED SWITCHES (METAL CAN) NUMERICAL INDEX 

. •type\ Page No. Type Page No. Type Page No . 

2N3015 2-173 2N3485 2-229 2N4035 2-271 
' 2N3072 2-180 2N3485A 2-229 2N4046 2-273 

2N3073 2-180 2N3486 2-229 2N4047 2-273 
2N3120 2-189 2N3486A 2-229 2N4137 2-281 
2N3121 2-189 2N3502 2-231 2N4207 2-285 
2N3209 - 2-197 2N3503 2-231 2N4208 2-285 
2N3250 2-201 2N3504 2-231 2N4209 2-285 
2N3251 2-201 2N3505 2-231 2N4251 2-289 
2N3252 2-205 2N3647 2-235 2N4872 2-295 
2N3253 2-205 2N3648 2-235 2N4873 2-299 
.2N3299 2-207 2N3671 2-239 2N5022 2-311 
2N3300 2-207 2N3672 2-239 2N5023 2-311 
2N3301 2-207 2N3673 2-239 2N5056 2-327 
2N3302 2-207 2N3722 2-245 2N5057 2-327 
2N3303 2-211 2N3723 2-245 2N5065 2-331 
2N3304 2-215 2N3724 2-249 2N5106 2-333 
2N3426 2-223 2N3725 2-249 2N5107 2-333 
2N3444 2-205 2N3734 2-253 2N5144 2-337 
2N3467 2-227 2N3736 2-253 2N5145 2-337 
2N3468 2-227 2N4034 2-271 2N5292 2-352 

GENERAL PURPOSE AMPLIFIER AND SWITCH SELECTION GUIDE 

Rated Optimum Collector Current mA 

VcEO 0.10 50 10 100 100 300 300 500 500 1000 
Volts NPN PNP NPN PNP NPN PNP NPN PNP NPN PNP 

10-20 2N4251* 2N4251* 
2N5200* 
2N5201" 

25-30 FT107A 2N2695, 96 2N3299-3302 2N7695, 96 2N3299-3302 2N2695, 96* 2N3299-3302 SE8041,42 
2N3299-3302 .2N2927 2N5106*,07* 2N2927 2N5106*, 07" 2N2927 2N5106*, 07* 
2N5106*, 07* SE8041,42 SE8041,42 SE8041, 42 

40·45 FT107B 2N4034, 35 2N3109, 10 2N3120, 21 2N3109, 10 2N3120,21 2N3109, 10 2N3504,02 2N3109, 10 2N5042 
2N3109, 10 2N3964 2N3504, 02 2N3504,02 2N5042 
2N3642 2N4359 2N5042 2N5042 

2N5244* 2N2904-07 2N2904-07 
2N5244* 

60 FT107C 2N3962 2N3107, 08 2N3505, 03 2N3107, 08 2N3505, 03 2N3107, 08 2N3505,03 2N3107, 08 2N4026,28 
2N2483, 84 2N3965 2N4960,62 2N4026,28 2N4960, 62 2N4026,28 2N4960, 62 2N4026,28 2N4030,32 
2N4960, 62 2N4359 2N4030, 32 2N4030, 32 2N4030, 32 

2N4026,28 2N3072, 73 2N3072, 73 
2N4030, 32 

80 2N4961, 63 2N3963 2N4961, 63 2N4027,29 2N4961,63 2N4027,29 2N4961, 63 2N4027,29 2N4027,29 
2N4027,29 2N4031, 33 2N4031, 33 2N4031, 33 2N4031,33 
2N4031, 33 

120 SE7002 SE7002 

150 2N3114 2N3114 
SE7001 SE7001 
2N3923 

180 2N3930, 31 

220 2N4357,58 SE7055 
SE70S5 

300 SE7056 SE7056 

450 SE70~7 SE7057 

*Radiation Resistant devices 
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GENERAL PURPOSE AMPLIFIERS (METAL CAN) NUMERICAL INDEX 

Type Page No. Type Page No. Type Page No. 

FT107A 2·1 2N2192A 2-91 2N3250 2-201 
FT107B 2-5 2N2192B 2-91 2N3250A 2-203 
FT107C 2-9 2N2193 2-93 2N3251 2-201 
2N497 2-13 2N2193A 2-93 2N3251A 2-203 
2N498 2-13 2N2193B 2-93 2N3299 2-207 
2N656 2-13 2N2194 2-95 2N3300 2-207 
2N657 2-13 2N2194A 2-95 2N3301 2-207 
2N696 2·14 2N2194B 2-95 2N3302 2-207 
2N697 2-14 2N2195 2-97 2N3485 2-229 
2N698 2-16 2N2195A 2-97 2N3485A 2-229 
2N699 2-17 2N2195B 2-97 2N3486 2-229 
2N699B 2-19 2N2217 2-100 2N3486A 2-229 
2N703 2-21 2N2218 2-100 2N3502 2-231 
2N717 2-14 2N2218A 2-102 2N3503 2-231 
2N718 2-14 2N2219 2-100 2N3504 2-231 
2N718A 2-29 2N2219A 2-102 2N3505 2-231 
2N719 2-19 2N2220 2-100 2N3665 2-237 
2N719A 2-31 2N2221 2-100 2N3666 2-237 
2N720 2-17 2N2221A 2-102 2N3671 2-239 
2N720A 2-33 2N2222 2-100 2N3672 2-239 
2N721 2-35 2N2222A 2-102 2N3673 2-239 
2N722 2-35 2N2297 2-104 2N3678 2-241 
2N869 2-49 2N2303 2-106 2N3700 2-243 
2N869A 2-51 2N2351 2-107 2N3701 2-243 
2N870 2-55 2N2351A 2-107 2N3923 2-255 
2N871 2-55 2N2443 2-115 2N3930 2-257 
2N910 2-57 2N2483 2-121 2N3931 2-257 
2N911 2-57 2N2484 2-121 2N3962 2-261 
2N912 2-57 2N2509 2-123 2N3963 2-261 
2N915 2-61 2N2510 2-123 2N3964 2-261 
2N916 2-61 2N2511 2-123 2N3965 2-261 
2N929 2-68 2N2586 2-124 2N4026 2-263 
2N930 2-68 2N2605 2-126 2N4027 2-263 
2N956 2-29 2N2645 2-89 2N4028 2-263 
2N978 2-69 2N2695 2-129 2N4029 2-263 
2N995 2-70 2N2696 2-129 2N4030 2-267 
2N996 2-72 2N2868 2-137 2N4031 2-267 
2Nl131 2-35 2N2904 2-147 2N4032 2-267 
2N1132 2-35 2N2904A 2-147 2N4033 2-267 
2N1420 2-14 2N2905 2-147 2N4034 2-271 
2N1613 2-29 2N2905A 2-147 2N4035 2-271 
2N1711 2-29 2N2906 2-147 2N4357 2-257 
FR1718 (see 2N5244) 2-348 2N2906A 2-147 2N4358 2-257 
FT1746 2-80 2N2907 2-147 2N4359 2-291 
2N1889 2-55 2N2907A 2-147 2N4960 2-303 
2N1890 2-55 2N2927 2-129 2N4961 2-303 
2N1893 2-19 2N3019 2-177 2N4962 2-303 
2N1973 2-57 2N3020 2-177 2N4963 2-303 
2N1974 2-57 2N3056 2-178 2N5106 2-333 
2N1975 2-57 2N3056A 2-178 2N5107 2-333 
2N1983 2-81 2N3057 2-178 2N5200 2-340 
2N1984 2-81 2N3057A 2-178 2N5201 2-340 
2N1985 2-81 2N3072 2-180 2N5244 2-348 
2N1986 2-83 2N3073 2-180 SE7001 2-356 
2Nl987 2-83 2N3107 2-184 SE7002 2-356 
2N1988 2-84 2N3108 2-184 SE7055 2-358 
2Nl989 2-84 2N3109 2-184 SE7056 2-358 
2N1990 2-86 2N3110 2-184 SE7057 2-358 
2N1991 2-69 2N3114 2-186 SE8001 2-360 
2N2008 2-88 2N3117 2-187 SE8002 2-360 
2N2049 2-89 2N3120 2-189 SE8041 2-363 
2N2192 2-91 2N3121 2-189 SE8042 2-363 
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------·· 

RF /IF AMPLIFIER SELECTION GUIDE 

Power Gain @ NF @ 
MHz Polarity Device dB (min) MHz dB (max) MHz 

27 NPN SE8010 10.8 27 

45. NPN SE5055 27 45 5.0 45 

60 NPN 2N4134 17 • 60 2.5 60 

100 PNP 2N4034 25 typ 100 6.0 100 
PNP 2N5244* 25 typ 100 6.0 100 
NPN SE5050 20 100 4.0 100 

200 .NPN . 2N918 15 200 6.0 60 
NPN 2N2616 15 200 6.0 60 
NPN SE5020 20 200 3.3 200 

250 NPN 2N3137 6 250 
. NPN. 2N5236* 6 250 

450 NPN 2N4135 8 450 5.0 450 

*Radiation Resistant Devices 

RF /IF OSCILLATOR SELECTION GUIDE 

f Polarity Device OSC P0 @ le 
MHz mW (min) mA 

100 PNP 2N4034 200 typ 10 
PNP 2N5244* 200 typ 10 

500 NPN 2N918 30 . 8 
NPN 2N2616 30 8 
PNP 2N4208 lOtyp 10 
PNP 2N4872* 10 typ 10 

1000 NPN FT17 35 15 

*Radiation Resistant devices· 

RF/IF AMPLIFIERS & OSCILLATORS (METAL CAN) NUMERICAL INDEX 

Type Page No. Type Page No. Type 

2N918 2-64 2N4035 2-271 SE5024 
FR1718 (2N5244) 2-348 2N4134 2'277 SE5050 
2N2616 2-128 2N4135 2·277 .SE5051 
2N2729 2-128 2N4207 2·285 SE5052 
2N3012 2-161 2N4208 2·285 SE5055 
2N3137 2-193 2N4209 2-285 2N5144 
2N3209 2-197 2N4872 2·295 2N5145 
2N3337 2-229 SE5020 2·307 2N5236 
2N3338 2-219 SE5021 2-307 2N5244 
2N3339 2-219 SE5022 2-307 SE8010 
2N4034 2-271 SE5023 2·311 

I . 
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ccb 
pf (max) 

9.0 

.0.22 

0.50 

3.5 
3.5 
0.5 

1.7 
2.8 
0.5 

·-3.5 
3.5 

0.5 

Page No. 

2-307 
2-315 
2·315 
2-319 
2·323 
2·337 
2-337 
2-344 
2-348 
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FT107 A • SE4022 
NPN LOW LEVEL, LOW NOISE AMPLIFIE!.RS 

DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS 

• LOW l/f NOISE ••••••••• NF = 8.0 dB (MAX) AT 10 Hz, 1.0 kn 
• HIGH GAIN •••••••••••• hFE = 900 (MIN) AT 10 µA 

hFE = 1200 (MIN) AT 10 mA 
• LOW SATURATION VOLTAGE ••• VeE(satJ = 0.2 V (MAX) AT 10 mA/0.5 mA 
• LOW LEAKAGE •••••••.•• leeo = 2.0 nA (MAX) AT Vee= 20 V 

leeo = 50 nA (MAX) AT Vee= 20 V, TA= 65°C (SE4022) 
leeo = 1.0 µA (MAX) AT Vee = 20 V, TA = 125°C (FT107A) 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 
Storage Temperatures 
Operating Junction Temperatures 
Lead Temperature (Soldering, 10 seconds time limit) 

Maximum Power Dissipation (Notes 2 and 3) 
Total Dissipation at 25°C Case Temperature 

25°C Ambient Temperature 

Maximum Voltages 
V cso Collector to Base Voltage 
VcEO Collector to Emitter Voltage (Note 4) 
VEBO Emitter to Base Voltage 
le Continuous Collector Current 

FT107A SE4022 
-65°C to +150°c -65°C to +125°c 

+150°c +125°c 
+300°c +260°c 

0.86 Watt 0.5 Watt 
0.26 Watt 0.2 Watt 

30 Volts 30 Volts 
30 Volts 30 Volts 
8.0 Volts 8.0Volts 

50mA 50mA 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

SYMBOL CHARACTERISTICS MIN. TYP. MAX. UNITS TEST CONDITIONS 

NF Narrow Band Noise Figure 4.0 6.0 dB le= lOOµA VcE = 5.0V 
(f = 1.0 kHz) Rs= 1.0 kn BW = 400 Hz 

NF Narrow Band Noise Figure 1.0 3.0 dB le= lOOµA VcE=5.0V 
(f = 1.0 kHz) Rs= 10 kn BW = 400 Hz 

NF Narrow Band Noise Figure 2.0 6.0 dB le= lOOµA VcE = 5.0V 
(f = 1.0 kHz) Rs= lOOkn BW = 400Hz 

NF Narrow Band Noise Figure 5.0 8.0 dB le= 100 µA VeE = 5.0V 
(f = 10 Hz) R5 = l.Okn BW=lOHz 

hFE DC Current Gain 900 1100 le= lOµA VeE = 5.0V 
hpE DC Current Gain 1000 1580 le= lOOµA VcE = 5.0V 
hpE DC Current Gain 1200 1735 le= 1.0 mA VeE = 5.0V 
hFE DC Pulse Current Gain 1200 1540 2200 le= 10 mA VeE = 5.0V 

(Note 5) 
hFE(-55°C> DC Current Gain 300 le= lOµA VcE = 5.0V 
hpE(l00°C) DC Pulse Current Gain 2140 3300 le= 10 mA Vee= 5.0V 

(Note 5) (FT107A) 

hie High Frequency Current Gain 2.0 2.8 le= 10 mA VcE = 5.0V 
(f = 100 MHz) 

313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 
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PHYSICAL DIMENSIONS 
i_n accordance with 

JEDEC (T0· 18) outline 

.030 
MAX. 

Seatin1 t­
Pl.ne 

3 LEADS 

:8?:01A. 

NOTES:Alldimenslonslninelles 

81st 

Collector 

Lnds are (!Old-plated k<Mf 
Collec:tormtemallyeonnectedtoease 
Packilpweightil0.43gram 

FT107A 

PHYSICA.L DIMENSIONS 
in accordance with JEDEC (T0-106) outline 

.222 

.192 

11 .240 
11 MAX. 11 
11 

--i 11 

3 LEADS ~~~~MIN. 
:g~~DIA. 

Base 
Lead No. 2 

Emitter Collector 
Lead No. I Lead No. 3 

NOTES: All dimensions in inches 
All leads electrically isolated from ~ase 
Package weight is 0.31 gram. Package 
is electrically non-conductive material 

SE4022 

*Planar is a patented Fairchild process. 

FAIRCHILCJ 

SEMICONDUCTOR 
A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 



FAIRCHILD TRANSISTORS .. FT107A • SE4022 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

SYMBOL CHARACTERISTICS MIN. TYP. MAX. UNITS TEST CONDITIONS 

leeo Collector Cutoff Current 0.02 2.0 nA IE=O Vee= 20V 
le80(65°C) Collector Cutoff Current (SE4022) 0.3 50 nA IE=O Vee= 20V 
lc80(125°C) Collector Cutoff Current (FT107 A) 0.02 1.0 µA IE =0 Vea= 20V 
IEBo Emitter Cutoff Current 0.03 1.0 nA le= 0 = 5.0V 
ccb Collector Base Capacitance 2.5 4.0 pf IE= 0 Vea= 5.0 V 
ceb Emitter Base Capacitance 2.9 6.0 pF le =0 VES = 0.5 v 
VeEO(sus) Collector to Emitter Sustaining Voltage 30 Volts le= 5.0 mA Is= 0 

(Notes 4 and 5) 
BVCES Collector to Emitter Breakdown Voltage 30 Volts le= lOµA Is= 0 
BVESO Emitter to Base Breakdown Voltage 8.0 Volts le= 0 IE= lOµA 
VCE{sat) Pulsed Collector to Emitter Saturation Voltage 0.085 0.2 Volt le= 10 mA 18 = 0.5 mA 

(Note 5) 

VeE(sat) Pulsed Collector to Emitter Saturation Voltage 0.14 0.3 Volt le= 50 mA Is= 5.0 mA 
(Note 5) 

VSE(on) Base to Emitter On Voltage 0.6 0.7 Volt le= 1.0 mA VeE = 5.0V 

TYPICAL. ELECTRICAL CHARACTERISTICS 

0 
0 

2800 

COLLECTOR· CHARACTERISTICS* 
ACTIVE REGION 

TA: 25°C I B ~ 0 

10 20 30 40 ;o 

VcE - COllfCTOR-EMITTER VOLTAGE-VOLTS 

DC PULSE CURRENT GAIN 
VERSUS 

AMBIENT TEMPERATURE@* 

z 2400 H-+-+--+-t--t--t-+7.1!11%17?%~ 

~ 
>' 
B2000 
~ I--+-+~~~~~~~~~ 

: 1600 l---:;l~~W,?f9~~~~~-; 

-25 25 50 75 100 

TA - AMB!ENTTEMPERATURE-°C 

DC PULSE CURRENT GAIN 
VERSUS 

COLLECTOR CURRENT** 

z 1800 1-l-++~~~~W,~W,;;.t---t-H 

~ 
>' 
~1400 ~~~~~~~m~~Hl 
~ 
~ l(XX) ~9+t--t-+-++t-+-+-++t-+--!6'.!:\-I 

200'--'-LI-'--'---'--'-'-'--'---'-~--'--'-~ 
O.Ol 0.1 1.0 10 50 

le - COLLECTOR CURRENT-mA 

BASE-EMITTER ON VOLTAGE 
VERSUS AMBIENT TEMPERATURE 

TA - AMBIENTTEMP£RATURE-°C 

• Single family characteristics oh Transistor Curve Tracer. 

COLLECTOR SATURATION 
VOLTAGE VERSUS 

COLLECTOR CURRENT** 

O'-'...U..'-'---'--""J.J.--'-.--'-W-L.--'--'-'-'-' 
0.01 0.1 1.0 IO 

.625 

~ 
~ .6!5 

~ 
g 
~ .605 

~ 
~ .595 

~ 
~.585 
~ 

le - COLLECTOR CURRENT-mA 

DISTRIBUTION OF 
BASE-EMITTER ON VOLTAGE*" 

le a l.OmA 
VcE ~ IOV 
TA= 25°C 

~ 
v 

_% 
v 

V1 

50 

.575 
0.1 10 50 90 99 99.9 

PERCENTILE DISTRIBUTION--% 

--

•• In recognition of the needs of computer aided design, correlation and distribution information is shown for key parameters. These curves are not 
guaranteed but represent with a high degree of confidence the distributions and correlations to be expected. 
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FAIRCHILD TRANSISTORS • FT107A • SE4022 
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CURRENT GAIN VERSUS 
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RL - LOAD RESISTANCE-Q 

TYPICAL ELECTRICAL CHARACTERISTICS 

c: 
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VERSUS LOAD RESISTANCE'"• 
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~ 
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le - COLlfCTOR CURRENT-mA 

INPUT AND OUTPUT 
CAPACITANCES VERSUS 
REVERSE BIAS VOLTAGE 

m~~~~~-~~--~ 
1----+--1-+-+--+-+-<--+-+T A • 25°C ---1 
1----+--+-+-+--+-+-<-+-+-f • 1.0MHz -i 

7.0~ 

5.0 ~ 
'a.~ ~I 
~ 4.0 N '"')(·-oo+-t l-+-t--+---1 
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~ I N·o ~ 
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~ ~ 
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COLLECTOR CUTOFF CURRENTS 
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IOpA v k':: 
IL 
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25 85 1115 125 

TA - AMBIENT TEMPERATURE-°C 

••In recognition of the needs of computer aided design, correlation and distribution information is shown for key parameters. These curves are not 
guaranteed but represent with a high degree of confidence the distributions and correlations to be expected. 
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FAIRCHILD TRANSISTORS·•· FT107A • SE4022 

TYPICAL ELECTRICAL CHARACTERISTICS 

COMMON EMITIER 
CHARACTERISTICS 

VERSUS COLLECTOR CURRENT 

0.1~~~~-~-...... ~~~~~ 
0.1 0.2 0.5 1.0 2.0 s.o 10 20 

IC - COLI.ECTOR CURRENT-mA 

h PARAMETER CORRELATIONS•• 

'c · llXllA 
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z 1700 f = 1.0kHz -t---t--t--t-t--ti 

~ 

t00 ttij=tt~~~Etj 
~ 1300 1--+---t--t.,.~'77,4~"F-+-t-H 

'" j 1100 ~~~~~1--+--t--t-r:: 
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CHARACTERISTICS VERSUS 
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60 '" ::l 
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40 =-
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CHARACTERISTICS 
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~ 1.
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0 ~-+--+--,Jllll";::::...+..:..:.:+--l 
12 

~ 0.9 f---+---:~'-+--+-+-"-i 
~ 
~ o.s t--~~+--+-+-+--1 

~ 0.7 l-.<<.+-!i£.--+--'--+---+---'+--'--I 

~ 
~ 0.6 

o.s ~-............ ~-~-~-~-~ 
-so -2S 2S so 7S IOO 

TA· AMBIENTTEMPERATURE-°C 

h PARAMETER CORRELATIONS00 

hFE@ le. IOmA' VcE = s.ov hFE@ le~ IOmA, VcE· 5.0V 

•• In recognition of the needs of computer aided design, correlation and distribution Information is shown for key parameters. These curves are not 
guaranteec;I but represent with a high degree of confidence the distributions and correlations to be expected. 

SMALL SIGNAL CHARACTERISTICS (f = 1.0 kHz) 

SYMBOL 

NOTES: 

CHARACTERISTICS 

Input Resistance 
Output Conductance 
Voltage Feedback Ratio 
Small Signal Current Gain 

TYP. UNITS 

39 kohms 
120 µmhos 
33 xio-• 

1630 

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) These are steady state limits. The .factory should be consulted on applications involving pulsed or low duty cycle operations. 

TEST CONDITIONS 

le= 1.0mA VeE=lOV 
le= 1.0mA VeE = lOV 
le= 1.0 mA VeE = lOV 
le= 1.0mA VeE = lOV 

(3) These ratings give a maximum junctio~ temperature of 150°C and junction to case thermal resistance of 146°C/Watt (derating factor of 6.9 mW/"C); junction to ambient 
thermal resistance of 480°C/Watt (derating factor of 2.1 mW/°C) for FT107A. A maximum junction temperature of 125°C and junction to case thermal resistance of 200°C/ 
Watt (derating factor of 5.0 mW/°C); junction to ambient thermal resistance of 500°C/Watt (derating factor of 5.0 mW/°C) for SE4022. 

(4) This rating refers to a high current point w~ere collector to emitter voltage is lowest. 
(5) Pulse Conditions: length =.300 µs; duty cycle·= 1%. 
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FT107B • SE4021 
NPN LOW LEVEL, LOW NOISE AMPLIFIERS 

DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS 

• LOW 1/f NOISE ••••••••• NF = 6.0 dB (TYP) AT 10 Hz, 1.0 kn 
• HIGH GAIN •••••••••••• hFe = 450 (MIN) AT 10 µA 

hFE = 600 (MIN) AT 10 mA 
• LOW SATURATION VOLTAGE ••• Vee(sotJ = 0.2 V (MAX) AT 10 mA/0.5 mA 
• LOW LEAKAGE •••••••••• leeo = 2.0 nA (MAX) AT Vee= 30 V 

leeo = 50 11A (MAX) AT Vee= 30 V, TA= 65"C (SE4021) 
leeo = 1.0 µA (MAX) AT Vee= 30 V, TA= 125"C (FT107B) 

ABSOLUTE MAXIMUM RATINGS (Note 1) 
Maximum Temperatures FT107B SE4021 

Storage Temperatures -65°C to +150°C -65°C to +125°C 
Operating Junction Temperatures +150°C +125°C 
Lead Temperature (Soldering, 10 seconds time limit) +300°c +260°C 

Maximum Power Dissipation (Notes 2 and 3) 
Total Dissipation at 25°C Case Temperature 0.86 Watt 0.5 Watt 

25°C Ambient Temperature 0.26 Watt 0.2 Watt 

Maximum Voltages 

Veao Collector to Base Voltage 45 Volts 45 Volts 
VeEO Collector to Emitter Voltage (Note 4) 45 Volts 45 Volts 
VEBO Emitter to Base Voltage 8.0Volts, 8.0 Volts 
le Continuous Collector Curtent 50mA 50 mA 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

SYMBOL CHARACTERISTICS MIN. TYP. MAX. UNITS TEST CONDITIONS 

NF Narrow·Band Noise Figure 3.5 6.0 dB le= 100.uA VeE = 5.0V 
(f = 1.0 kHz) Rs= 1.0 kn BW = 400 Hz 

NF Narrow-Band Noise Figure 1.5 4.0 dB le= 100,µA VeE = 5.0V 
(f = 1.0 kHz) Rs= 10 kn BW = 400 Hz 

NF Narrow-Band Noise Figure 2.5 8.0 dB le= lOOµA VeE = 5.0V 
(f = 1.0 kHz) Rs= lOOkn BW = 400 Hz 

NF Narrow-Band Noise Figure 3.5 le= lOOµA VeE = 5.0V 
(f = 100 Hz) Rs= l.O kn BW = 8.0 Hz 

NF Narrow-Band Noise Figure 6.0 (Note 6) dB le= 100 µA Vee= 5.0V 
(f = 10 Hz) R5 = 1.0 kn BW = lOHz 

NF Narrow-Band Noise Figure 1.5 3.0 dB le= lOµA VeE = 5.0 V 
(f = 1.0 kHz) Rs= lOkn BW = 400 Hz 

NF Wide-Band Noise Figure 1.5 3.0 dB le= lOµA VeE = 5.0V 
(f = 10 Hz to 10 kHz) Rs= 10kn BW = 15.7 kHz 

hFe DC Current Gain 450 735 le= lOµA Vee= 5.0V 
hFE DC Currem Gain 500 840 le= 100,µA VeE = 5.0V 
hFE DC Current Gain 550 960 le= 1.0 mA VeE = 5.0V 
hFE DC Pulse Current Gain 600 950 1550 le= lOmA Vee= 5.0V 

(Note 5) 
hFE(-55°C) DC Current Gain 130 le= lOµA VeE = 5.0V 
hFE(l00°C). DC Pulse Current Gain 1200 2300 le= lOmA VeE = 5.0V 

(FT107B) (Note 5) 

hie High Frequency Current Gain 1.5 2.6 le= 10 mA VeE = 5.0V 
(f = 100 MHz) 

313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962·5011, TWX: 910-379-6435 
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PHYSICAL DIMENSIONS 
in accordance with 

JEDEC (T0-18) outline 

FT107B 

PHYSICAL DIMENSIONS 
in accordance with 

JEDEC (T0· 106) outline 
.222._,._ _ ___,. 
.192 

3 LEADS 

:g~:DIA. 

Emitter 
Lead No. 1 

NOTES: All dimensions in inches 

Base 
Lead No. 2 

Collector 
Lead No. 3 

All leads electrically isolated from case 
Package weight is 0.31 gram. Package 
is electrically non-conductive material 

SE4021 
*Planar is a patented Fairchild process. 

FAIRCHILCJ 

SEMICONDUCTOR 
A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 



·.FAIRCHILD TRANSISTORS • FT1078 • SE4021 

ELECTRICAL CHARACTERISTICS (25~C Free Air Temperature unless otherwise noted) 

SYMBOL CHARACTERISTICS MIN. TYP. MAX, UNITS TEST CONDITIONS 

leeo Collector Cutoff Current 0.1 2.0 nA IE= 0 Yea =30V 
lcao(65"C) Collector Cutoff Current (SE4021) 1.0 50 nA IE=O Yea= 30V 
leao(l25°C) Collector Cutoff Current (FT107B) 0.07 1.0 µA IE=O Yea= 30V 
leso Emitter Cutoff Current 0.005 1.0 nA le=O Yes= 5.0 V 
ccb Collector to Base Capacitance 2.5 4.0 pF IE= 0 Yes= 5.0 V 
c.b Emitter to Base Capacitance 3.5 6.0 pF le=O VEB = 0.5 v 
VeEO(sus) Collector to Emitter Sustaining Voltage 45 Volts le= 5.0 mA Is =0 

(Notes 4 and 5) 
BVeEs Collector to Emitter B.reakdown Voltage 45 Volts le= lOµA Is= 0 
BVEBO Emitter to Base Breakdown Voltage 8.0 Volts le =0 IE= lOµA 

YeE(sot) Collector to Emitter Saturation Voltage (Note 5) 0.12 0.2 Volt le= 10 mA la= 0.5 mA 

VeE(sat) Collector to Emitter Saturation Voltage (Note 5) 0.18 0.3 Volt le= 50 mA Is= 5.0 mA 
VSE(on) Base to Emitter On Voltage 0.62 0.7 Volt le= 1.0 mA VeE= 5.0 V 

TYPICAL ELECTRICAL CHARACTERISTICS 

1 
1.6 

COLLECTOR CHARACTERISTICS" 
ACTIVE REGION 
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•• In recognition of the needs of computer aided design, correlation and distribution information is shown for key parameters. These curves are not 
guaranteed but represent with a high degree of confidence the distributions and correlations to be expected. 
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FAIRCHILD TRANSISTORS • FT107B • SE4021 
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•• In recognition of the needs of computer aided design, correlation and distribution information is shown for key parameters. These curves are not 
guaranteed but represent with a high degree of confidence the distributions and correlations to be expected. 
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•• In recognition of the needs of computer aided design, correlation and distribution information is shown for key parameters. These curves are not 
guaranteed but represent with a high degree of confidence the distributions and correlations to be expected. 

SMALL SIGNAL CHARACTERISTICS (f = 1.0 kHz) 

SYMBOL 

NOTES: 

CHARACTERISTICS 

Input Resistance 
Output Conductance 
Voltage Feedback Ratio 
Small Signal Current Gain 

TYP. UNITS 

28 kn 
74 µmhos 
23 x10-• 

1050 

(!) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 

TEST CONDITIONS 

le= 1.0 mA VeE = lOV 
le= 1.0 mA VeE = lOV 
le= 1.0 mA VeE = lOV 
le= 1.0 mA VeE=lOV 

(3) These ratings give a maximum junction temperature of 150°C and junction to case thermal resistance of 146'C/Watt (derating factor of 6.9 mW/'C); junction to ambient 
thermal resistance of 480°C/Watt (derating factor of 2.1 mW/°C) for FTI07B. A maximum junction temperature of 125°C and junction to case thermal resistance of 200°C/ 
Watt (derating factor of 5.0 mW/°C); junction to ambient thermal resistance of 500°C/Watt (derating factor of 2.0 mW/'C) for SE4021. 

(4) This rating refers to a high current point where collector to emitter voltage is lowest. 
(5) Pulse Conditions:. length= 300 l's; duty cycle= 1%. 
(6) Normally >90% of the units will have NF less than 11 dB. 
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FT107C • SE4020 
NPN LOW LEVEL, LOW NOISE AMPLIFIERS 

DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS 

• LOW 1/f NOISE ••..•..•• NF= 2.5 dB (TYP) AT 100 Hz; 1.0 k!J 
• HIGH GAIN .••••••.•••. hFE = 100 (MIN) AT 10 µA 

hFE = 150 (MIN) AT 10 mA 
• LOW SATURATION VOLTAGE .•• VeE(satJ = 0.2 V (MAX) AT 10 mA/0.5 mA 
• LOW LEAKAGE •••.••••.. leeo = 2.0 nA (MAX) AT Vee= 45 V 

leeo = 50 nA (MAX) AT Vee = 45 V, TA= 65°C (SE4020) 
leeo = 1.0 µA (MAX) AT Vee= 45 v, TA= 125°C (FT107C) 

ABSOLUTE MAXIMUM RATINGS (Note 1) 
Maximum Temperatures 

Storage Temperatures 
Operating Junction Temperatures 
Lead Temperature (Soldering, 10 seconds time limit) 

Maximum Power Dissipation (Notes 2 and 3) 
Total Dissipation at 25°C Case Temperature 

25°C Ambient Temperature 

Maximum Voltages 
Ve80 Collector to Base Voltage 
Yem Collector to Emitter Voltage (Note 4) 
Ve80 Emitter to Base Voltage 
le Continuous Collector Current 

FT107C SE4020 
-65°c to + 150°c -65°c to +125°C 

+150°c +125°c 
+300°c +260°c 

0.86 Watt 0.5 Watt 
0.26 Watt 0.2 Watt 

60 Volts 60 Volts 
60 Volts 60 Volts 
8.0 Volts 8.0 Volts 

50mA 50mA 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

SYMBOL CHARACTERISTICS MIN. TYP. MAX. UNITS TEST CONDITIONS 

NF Narrow-Band Noise Figure 2.5 6.0 dB le= 100 µA Vee= 5.0 V 
(f = 1.0 kHz) Rs= 1.0 k!J BW = 400 Hz 

NF Narrow-Band Noise Figure 1.5 3.0 dB le= lOµA Vee= 5.0 V 
(f = 1.0 kHz) R5 = lOkn BW = 400 Hz 

NF Narrow-Band Noise Figure 2.5 dB le= 100 µA Vee=5.0V 
(f = 100 Hz) Rs= 1.0 k!J BW = 8.0 Hz 

NF Wide-Band Noise Figure 1.5 3.0 dB le= lOµA Vee= 5.0V 
(f = 10 Hz to 10 kHz) Rs= 10 k!J BW = 15.7 kHz 

hFE DC Current Gain 100 205 le= 10 µA VeE = 5.0V 
hFe DC Current Gain 120 245 le= 100.µA Vee= 5.0V 
hFe DC Current Gain 135 290 le= 1.0 mA Vee= 5.0 V 
hFE DC Pulse Current Gain 150 310 950 le= 10 mA Yee= 5.0V 

(Note 5) 
hFe(-55°c) DC Current Gain 25 le= lOµA Vee= 5.0V 
hFe(lQO•C) DC Pulse Current Gain 400 1450 le= 10 mA Vee= 5.0V 

(FT107C) (Note 5) 
hie High Frequency Current Gain 1.0 2.0 le= 10 mA Vee= 5.0 V 

(f = 100 MHz) 

313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 
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PHYSICAL DIMENSIONS 
in accordance with 

JEDEC (T0-18) outline 

.030 
MAX. 

S11tin1 t­
Plane 

3 LEADS 

:g~:DIA. 

NOTES: All dimensions in mcnes 
Leadsaregold-platedkovar 
CoUectorintemallyconnectedtocase 
Packa11eweight is0.43gram 

FT107C 

PHYSICAL DIMENSIONS 
in accordance with JEDEC (T0-106) outline 

3 LEADS 

:~:~DIA. 

Emitter 
Lead No. 1 

NOTES: All dimensions in inches 

Base 
Lead No. 2 

Collector 
Lead No. 3 

All leads electrically isolated from case 
Package weight is 0.31 gram. Package 
is electrically non·conductive material 

SE4020 

*Planar is a patented Fairchild process. 

FAIRCHILCJ 

SEMICONDUCTOR 
A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 



FAIRCHILD· TRANSISTORS • FT107C • SE4020 

ELECTRICAL CHARACTERISTICS (Z5°C Free Air Temperature unless otherwise noted) 

SYMBOL CHARACTERISTICS MIN. TYP. MAX. UNITS TEST CONDITIONS 
.-"'-

leeo c~lfector Cutoff Current 0.2 2.0 nA le= O Ves = 45 V 
le80(65°C) t~hecfor Cutoff Current (SE4020) 3.0 50 nA IE= 0 Vea= 45 V 
le80(125°C) Collector Cutoff Current (FT107C) 6.1 1.0 µA IE= 0 Vee= 45 V 
IEBo Emitter Cutoff Current 0.007 1.0 nA le =0 VEB = 5.0V 
ccb Collector to Base Capacitance 2.5 4.0 pf IE= 0 VeB = 5.0V 
c.b Emitter tq Base Capacitance 4.0 6.0 pf le= 0 VEB = 0.5V 

VeEO(susJ Collector to Emitter Sustaining Voltage 60 Volts le= 5.0 mA Is= 0 
. (Notes 4 and 5) 

BVeEs Collector to Emitter Breakdown Voltage 60 Volts le= IOµA Is= 0 
BVESO Emitter to Base Breakdown Voltage 8.0 Volts le= 0 IE= IOµA 

VeE(sat) Pulsed Collector to Emitter Saturation Voltage 0.12 0.2 Volt le= 10 mA 18 = 0.5 mA 
(Note 5) 

VCE(sat) Pulsed Collector to Emitter Saturation Voltage 0.17 0.3 Volt le= 50 mA IB = 5.0 mA 
(Note 5) 

VBE(on) Base to Emitter On Voltage 0.64 0.7 Volt le= 1.0 mA VCE = 5.0 V 

TYPICAL ELECTRICAL CHARACTERISTICS 

1.6 

COLLECTOR CHARACfERISTICS" 
ACTIVE REGION 
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• Single family characteristic .. on Transistor Curve Tracer. 
•• In recognition of the needs of computer aided design, correlation and distribution information is shown for key parameters. These curves are not 

guaranteed but represent with a high degree of confidence the distributions and correlations to be expected. 
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**In recognition of the needs of computer aided design, correlation and distribution information is shown for key parameters. These curves are not 
guaranteed but represent with a high degree of confidence the distributions and correlations to be expected. 
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FAl,RCHllD TRANSISTORS • FT107C •· SE4t>20 

TYPICAL ELECTRICAL CHARACTERISTICS 
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CHARACTERISTICS VERSUS 

COLLECTOR CURRENT 
i 20 TA•25"C 

-' 10 f- VCE "IOV-+-f---+-+-+-l-+--+-:-,...._..-1 
~u t • l,OkHz tr'" 
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~ . ~,__~~"..-+-+-+--+---+--+-~·~·[.L,,_-+---i 
12 2.0~.N Y1 
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~~~ ~ 
~ o.s ~ 

""' b ~0.2 ~ 
~ 

COMMON EMITTER 
CHARACTERISTICS VERSUS 

COLLECTOR-EMITTER VOLTAGE · 

COMMON EMITTER 
CHARACTERISTICS VERSUS 
AMBIENT TEMPERATURE 

~ lc·l.OmA 
' 1.3 VcE • lOV -+---1---+---h,,,._,,.. 

..._< f= l.OkHz 

!;'( 1.2 f---t---+-~+---f-.,,,.,o'f--,.-C-,--1 

<>~ 
1.11--1--t--t-~~7"!'+---l 

12 

~ 1.0 1----1--+--..,..~=--+--+---I 
:5 
~ 0.9 ~-..j<':::.,.~=---+--+--+--+ 

~ 0.8 1:::7"""7'f"---j---j--;---r----i 

~ 
~ 0.7 

0.1 .____.__........._. _ _.__.._.._......._--"'--~ 0.8 ....... ....,..._+-+-~~~~~~-+--+-~ 0.6 ....... -+--~-~-~--+--~ 
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'c - COLLECTOR CURRENT- mA VcE: COLLECTOR-EMITTER VOLTAGE - VOLTS TA - AMBIENT TEMPERATURE - °C 

h PARAMETER CORRELATIONS*'" h PARAMETER CORRELATIONS00 

.__.__.__.._.._..__,__,_....._....._....._~~o 

100 200 300 400 500 600 700 

hFE@ le. lOmA, VcE. s.o.v hff@ 'c. IOmA, VcE. 5.0V 

•• In recognition of the needs of computer aided design, correlation and distribution information is shown for key parameters. These curves are not 
guaranteed but represent with a high degree of confidence the distributions and correlations to be expected. 

SMALL SIGNAL CHARACTERISTICS (f = 1.0 kHz) 

SYMBOL 

NOTES: 

CHARACTERISTICS 

Input Resistance 
Output CGnductance 
Voltage Feedback Ratio 
Small Signal Current Gain 

TYP. UNITS 

8.5 kohms 
24 .µmhos 
7.0 x10-• 
335 

(1). These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

TEST CONDITIONS 

le= 1.0 mA VcE = lOV 
le"= 1.0 mA VcE = lOV 
le= 1.0 mA VcE = lOV 
le= 1.0 mA VeE = lOV 

(2) These are steady state ·limits. The factory should b8 consulted on applications involving pulsed or low duty cycle operations. 
(3) These ratings give a maximum junction temperature of 150°C and junction to case thermal resistance of 146°C/Watt (derating factor of 6.9 mW!°C); junction to ambient 

thermal resistance of 480°C/Watt (derating factor of 2.1 mW/°C) for FT107Cc A maximum junction temperature of 125°C and junction to case thermal resistance of 200°C/ 
Watt (derating factor of 5.0 mW/°C); junction to ambient thermal resistance of 500°C/Watt (derating factor of 2.0 mW!°C) for SE4020. 

(4) This rating refers to a high current point where collector to emitter voltage is lowest. 
(5) Pulse Conditions: length= 300 µs; duty cycle= 1%. 
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2N497·2N498·2N656·2N657 
NPN GENERAL PURPOSE HIGH VOLTAGE 

D I F F U S E D S I LI C 0 N PLAN AR"' T RA N S IS T 0 RS 

GENERAL DESCRIPTION - These high voltage NPN double diffused silicon transistors are designed 

for use in high performance amplifier, oscillator and switching circuits. 

ABSOLUTE MAXIMUM RATINGS (25° C) (Note 1] 

Maximum Temperatures 

Storage Temperature 

Operating Junction Temperature 

Maximum Power Dissipation 

2N497 /2N656 

-65° C to +300° C 

+200° C Maximum 

Total Dissipation at Case Temperature 25° C [Note 2 & 3] 4.0 Watts 

at Ambient Temperature 25° C 

Maximum Voltages 

Collector to Base Voltage 

Collector to Emitter Voltage 

Emitter to Base Voltage 

0.8 Watt 

60 Volts 

60 Volts 

8.0 Volts 

2N498/2N657 

-65° C to +300° C 

+200° C Maximum 

4.0 Watts 

0.8 Watt 

100 Volts 

100 Volts 

8.0 Volts 

GUARANTEED ELECTRICAL CHARACTERISTICS (25° C unless otherwise noted) 

Symbol Characteristic 
2N497 2N498 2N656 2N657 

Units 
Min. Max. Min. Max. Min. Max. Min. Max. 

BVCBO Breakdown Voltage 60 100 60 100 Volts 

BVcEo Breakdown Voltage 60 100 60 100 Volts 

BVEBO Breakdown Voltage 8.0 8.0 8.0 8.0 Volts 

1cao Collector Cutoff Current 10 10 10 10 µA 

hFE Current Transfer Ratio 12 36 12 36 30 90 30 90 

hIE Input Impedance 500 500 500 500 ohms 

Res Saturation Resistance 25 25 25 25 ohms 

TYPICAL ELECTRICAL CHARACTERISTICS (25° C unless otherwise noted) 

Symbol Characteristic 2N497 -98 2N656-57 linits 

hFE DC Current Gain 27 60 

hFE DC Current Gain 20 45 

VBE (sat) Base Saturation Voltage 1.1 1.1 Volts 

co_, Collector Capacitance 13 13 pF 

C'l'E Emitter Transition Capacitance 60 60 pF 

1cao Collector Cutoff Current 0.4 0.4 mµA 

1cao Collector Cutoff Current (150° C) 1. 5 1. 5 µA 

hfe High Freauency Current Gain 
f = 20MHz 

2.5 3.5 

1EBO Emitter Current 0.1 0.1 mµA 

NOTES: 

FOR IMPROVED PERFORMANCE 
SEE FAIRCHILD 2N3108 

OR 2N3114 

PHYSICAL DIMENSIONS 
in accordance with 

JEDEC (T0-5) outline 

33\0IA-:j 1:-
:305 ~·11 1r-J~~ DIA. .260Q.125 240 .009 

J _i 
- l1 

3 lfADS n 15 MIN. 

ill DIA. ~ ~ U __ j 

200 

NOTES Alld1mensmnsor>1nches 

Leads am gold plated ~ovar 

Coll0<tormte<Mllycoonoc1edtoco"" 

Test Conditions 

IC = 100 µA IE 0 

le = 250 µA Ia 0 

IE= 250 µA Ic 0 

IE = 0 VCB = 30 V 

IC= 200 mA VCE = lOV 

Ia= 8.0 mA VcE = lOV 

Ic = 200 mA Ia = 40 mA 

Test Conditions 

le= 200 mA VCE = 10 V 

le= 100 µA VCE = 10 V 

le= 200 mA la = 40 mA 

IE= 0 vca = 10 v 
le = 0 VEB =0.5V 

IE= 0 Vea= 90 v 
IE = 0 Vea= 90 v 
Ic = 50 mA VcE=lOV 

Ic = 0 VEB =5.0V 

'·' Planar is a patented Fairchild process. 

(1) These ratings are limiting values above which the serviceability of' any individual semiconductor device may be impaired. 

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operation. 

(3) These ratings give a maximum junction temperature of 200° C and junction-to-case thermal resistance of 43. 8° C/Watt (de rating factor of 22. 8 mW /° C). 
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2N696•2N697•2N717~2N718•2N1420 
NPN GENERAL PURPOSE TYPE 

DIFFUSED SILICON TRANSISTORS 

These transistors are designed for high-performance amplifier, oscillator and some switching applications. 
They perform at frequencies from de to VHF and over more than 3 decades of current. Superior replacements 
offering PLANAR reliability and performance are available as the 2N1613, 2N1711 and 2N718A. 

Type 
2N696 
2N697 
2N1613 
2N1711 

ABSOLUTE MAXIMUM RATINGS [Note 11 
Maximum Temperatures 

Storage Temperature 
Operating Junction Temperature 

Maximum Power Dissipation· 

Military Designation 
MIL-S-19500/99A (Sig Cl 
MIL-S-19500/99A (Sig C) 
MIL-S-19500/ 181 (Navy) 
MIL-S-19500/225 (Navy) 

Total Dissipation at 25°C Case Temperature [Note 2 & 31 
at 100°C Case Temperature [Note 2 & 31 
at 25°C Ambient Temperature 

Maximum Voltages 
Vceo Collector to Base Voltage 
Vm Collector to Emitter Voltage (Ree ::; 1011) [Note 41 

Veeo Emitter to Base Voltage 

2N717 2N718 
ELECTRICAL CHARACTERISTICS 125°Cl 2N696 2N697 

SYMBOL CHARACTERISTIC Min. Typ. Max. Min. Typ. Max. 

h" DC Pulse Current Gain fNote 51 20 40 60 40 75 120 

v., lsatl Base Saturation Voltage 1.0 1.3 1.0 1.3 

v" lsatl Collector Saturation Voltage 0.7 1.5 0.7 1.5 

h,, High Frequency Current Gain 2.0 3.0 2.5 4.0 
f = 20 me 

C," Output Capacitance 17 35 17 35 

lceo Collector Cutoff Current 0.01 1.0 0.01 1.0 

lcoo 1150°CI Collector Cutoff Current 0.7 100 0.7 100 

NOTES: 

2N696 2N717 
2N697 2N718 

2N1420 

- 65°C to + 300°C - 65°C to + 300°C 
175°C Maximum 175°C Maximum 

2.0 Watts 1.5 Watts 
1.0 Watt 0.75 Watt 
0.6 Watt 0.4 Watt 

60 Volts 60 Volts 
40 Volts 40 Volts 

(30V for 2N 1420) 
5.0 Volts 5.0 Volts 

2N1420 

Min. Typ. Max. UNITS TEST CONDITIONS 

100 300 I,= 150mA V" =lOV 

1.0 1.3 Volts I, = 150 mA I,= 15 mA 

0.7 1.5 Volts I,= 150mA I,= 15 mA 

2.5 5.0 lo= 50 mA v" = 10 v 

17 35 pf "= 0 Vco =lOV 

0.01 1.0 µA 1, = 0 Vco = 30 V 

0.7 100 ,,A 1, = 0 Yoo =30V 

(I) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operation. 

(3) These ratings give a maximum junction temperature of 175'C and junction-to-case thermal resistance of 75'C/watt (derating factor of 
13.3 mW/'C) for the 2N696, 2N697 and 2N!420; junction-to-case thermal resistance of IOO'C/watt (derating factor of !OmW/'C) for the 
2N717 and 2N718. 

(4) Rating refers to a high current point where collector-to-emitter voltage is lowest. 

(5) Pulse Conditions: length= 300 µsec; duty cycle= 1%. 

PHYSICAL DIMENSIONS 
in accordance with 

JEDEC (T0·5) outline 

jilDIA·~ tJllloiA. 260QJ25 .240 .00'! 

j_ =rt 
3lfAOS n n n ISMIN 
Zll oLl u u u_l 

NOTES; All d1mens1ons •n <nchn 

Leads are gold plaled kovar 

CcllK~O~ 1nte•n•I~ connrctea to ca•• 

2N696 • 2N697 • 2N1420 

PHYSICAL DIMENSIONS 
in accordance with 

JEDEC (T0·18) outline 

.195 DIA--< c... 

.178 a' 
1 
~230 DIA 

l.l~~I I o::9MAX LI ,_i 
Tr 

3 LEADS n n n .500 MIN. 

~rnDIA LJ LJ LJ-1 
.100-

Base 

Emitter 
loid~o I .!DO 

/·+·'-7*--, 

Collector 
1n<1Nol 

45-

046~ L .048 
036 .028 

Lcadsa•ogoldplatedk(wa• 

Collec10ronteroo11,conneC1edtoca.e 

2N717 • 2N718 

F=A.IRCHILCJ 

SEMICONDUCTOR 
313 FAIRCHILD DRIVE, MOUNTAIN VIEW. CALIFORNIA. (415) 962-5011. TWX: 910-379-6435 A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 
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FAIRCHILD TRANSISTORS-TYPES 2N697 AND 2N718 

SMALL SIGNAL CHARACTERISTICS (f = 1 KC) 

SYMBOL CHARACTERISTICS Min. Typ. Max. UNITS TEST CONDITIONS 

h;b Input Resistance 24 27 34 Ohms le= 1.0 mA Vee= 5.0 V 
4.0 6.3 8.0 Ohms le= 5.0 mA Vee= lOV 

h,b Voltage Feedback Ratio 0.7 3.0 xlQ·• le= 1.0 mA Vee= 5.0 V 
0.8 3.0 xlQ·• le= 5.0 mA Vee= lOV 

hr. Small Signal Current Gain 30 55 100 le= 1.0 mA Vee= 5.0V 
35 70 150 le= 5.0mA Vee= 10 V 

hob Output Conductance 0.1 0.16 0.5 µmho le= 1.0 mA Vea= 5.0 V 
0.1 0.19 1.0 µmho le= 5.0 mA Vee= lOV 

h;. Input Resistance 2.2 K ohms le= 1.0 mA Vee= 5.0V 
h,. Voltage Feedback Ratio 3.6 xlO·· le= 1.0 mA Ve,=5.0V 
h •• Output Conductance 12.5 µmho le= 1.0 mA Ve,= 5.0V 
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2N698 
NPN GENERAL PURPOSE HIGH VOLTAGE TYPE 

DIFFUSED SILICON PLANAR* TRANSISTOR 

GENERAL DESCRIPTION - NPN double diffused silicon Planar* transistor designed for a wide variety of amplifier, 

oscillator and switching circuits. 

ABSOLUTE MAXIMUM RATINGS [Note 1] 

Maximum Temperatures 

Storage Temperature 

Operating Junction Temperature 

Maximum Power Dissipation 

Total Dissipation at Case Temperature 25° c [Note 2 & 3 j 

at Case Temperature 100° C [Note 2 & 3] 

at Free-Air Temperature 25() C 

Maximum Voltages 

VCBO 

VCER 

VCEO 

VEBO 

Collector to Base Voltage 

Collector to Emitter Voltage (RBE S 10 il) [Note 4 J 

Collector to Emitter Voltage [Note 4] 

Emitter to Base Voltage 

ELECTRICAL CHARACTERISTICS (25° c unless otherwise noted) 

Symbol 

hFE 

V BE (sat) 

V CE (sat) 

VBE (sat) 

VcE (sat) 

hfe 

Cobo 

CTE 

1cBO 
ICBO (150° C) 

BVCBO 

V CER (sust) 

VCEO (sust) 

BVEBO 

1EBO 

Characteristic 

DC Pulse Current Gain [Note 5] 

Base Saturation Voltage 

Collector Saturation Voltage 

Base Saturation Voltage 

Collector Saturation Voltage 

High Frequency Current Gain (! = 20 MHz) 

Output Capacitance 

Emitter Transition Capacitance 

Collector Cutoff Current 

Collector Cutoff Current 

Collector to Base Breakdown Voltage 

Collector to Emitter Sustaining Voltage [Note 4 J 

Collector to Emitter Sustaining Voltage [Note 4] 

Emitter to Base Breakdown Voltage 

Emitter Cutoff Current 

SMALL SIGNAL CHARACTERISTICS (f = 1 kHz) 

Symbol Characteristic 

Input Resistance 

Voltage Feedback Ratio 

Small Signal Current Gain 

Output Conductance 

NOTES: 

Min. 

20 

2.0 

120 

80 

60 

7.0 

Min. 

20 

15 

25 

-65° C to +300° C 

+200° C Maximum 

Max. 

60 

0.9 

1.2 

1.3 

5.0 

15 

85 

5.0 

15 

10 

Max. 

35 

10 

2.5 

5.0 

0.5 

1.0 

3.0 Watts 

1. 7 Watts 

0.8 Watt 

120 Volts 

80 Volts 

60 Volts 

7.0 Volts 

Units 

Volts 

Volts 

Volts 

Volts 

pF 

pF 

mµA 

µA 

Volts 

Volts 

Volts 

Volts 

mµA 

Units 

ohms 

ohms 

x 10-4 

x 10-4 

µmho 

µ.mho 

(1) These ratings are limiting values above which the· serviceability of any individual semiconductor device 1hay be impaired. 

(2} These are steady state limits. The factory should be consuited on applications involving pulsed or low duty cycle operation. 

IC 

IC 

Ic 

IC 

IC 

IC 

IE 

Ic 

IE 

IE 

IC 

IC 

IC 

IC 

IC 

le 
re 
IC 

le 
Ic 

Ic 

IC 

IC 

PHYSICAL DIMENSIONS 
in accordance with 

JEDEC (T0-5) outline 

335rn<-:i •-

200+1 1

1 

.i2s 
.240 .009 
l_ . _L 

JOI -;"jg·I ljl~DIA 

'T 
3 lEAOS !.~MIN. 
i:i 0" ~ ~ LJ 

NOTES: All dim&nsion~ io irv.:hes 
Leadsare8<Jld·platedkovar 
CoHectorintemallyconnecledtocase 
Package wt01ght •~ 1 10 grams 

Test Conditions 

= 150 mA VCE = 10 v 
50 mA IB 5.0 mA 

50 mA IB 5.0 mA 

= 150 mA IB 15 mA 

= 150 mA IB 15 mA 

50 mA VCE = 10 v 
VCB = 10 v 

0 VEB = 0.5 v 
0 VCB = 75 v 
0 VCB = 75 v 

= 100 11A IE 
= 100 mA RBE"' 10 il 

(pulsed) 

30 mA IB 0 
(pulsed) 

0 IE = 100 µA 

0 VEB = 5.0 v 

Test Conditions 

1.0 mA VCB = 5.0 v 
5.0 mA VCB = 10 v 
1.0 mA VCB = 5.0 v 
5.0 mA VCB = 10 v 
1.0 mA VCE = 5,0 v 
5.0 mA VCE = 10 v 
1.0 mA VCB = 5.0 v 
5.0 mA VCB = 10 v 

•Planar is a patented Fairchi Id process. 

(3} These ratings give a maximum junction temperature of 200° C and junction-to-case thermal resistance of 58.3° C/watt (derating factor of 17.2 mW/°C}. 

(4) Rating refers to a high current point where collector-to-emitter voltage is lowest. For more information send for Fairchild Publication APP-4. 

(5) Pulse conditions: length= 300 µsec; duty cycle:= 1%. 
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2N699 • 2N719 • 2N720 
NPN HIGH V 0 LT AGE TYPES 

DIFFUSED SILICON 

These NPN double-diffused silicon transistors are designed for use in high performance amplifier, oscillator and 
switching circuits. They provide greater voltage swings in oscillator and amplifier circuits due to their 120 volt 
collector-to-base voltage rating. 

ABSOLUTE MAXIMUM RATINGS [Note 1] 

Maximum Temperatures 
Storage Temperature 
Operating Junction Temperature 

Maximum Power Dissipation 
Total Dissipation at 25°C Case Temperature [Note 2 & 3] 

at 100°C Case Temperature [Note 2 & 3] 
at 25°C Ambient Temperature 

Maximum Voltages 
Vcso Collector to Base Voltage 
Vern Collector to Emitter Voltage (R ~ lQQ) [Note 41 
V"o Emitter to Base Voltage 

2N699 
ELECTRICAL CHARACTERISTICS (25°Cl 2N720 

SYMBOL CHARACTERISTIC MIN. TYP. MAX. 

h,. DC Pulse Current Gain !Note 51 40 80 120 

V,. (sail Base Saturation Voltage 'il.92 1.3 

Ve, (sat) Collector Saturation Voltage 2.5 5.0 

c,, Output Capacitance 12 20 

h,. High Frequency Current Gain f = 20 me 2.5 4.0 

lceo Collector Cutoff Current 2.0 

leao 1150°CI Collector Cutoff Current 1.5 200 

luo Emitter Cutoff Current lOOt 

2N699 

-65°C to +300°C 
175°C Maximum 

2N719 

MIN. TYP. MAX. 

20 40 60 

0.92 1.3 

2.5 5.0 

12 20 

2.0 

2.0 

1.5 200 

2.0 Watts 
1.0 Watt 
0.6 Watt 

120 Volts 
80 Volts 

5.0 Volts 

UNITS 

Volts 

Volts 

pf 

µA 

µA 

µA 

2N719 
2N720 

-65°C to +300°c 
175°C Maximum 

1.5 Watts 
0.75 Watt 

0.4 Watt 

120 Volts 
80 Volts 
5.0 Volts 

TEST CONDITIONS 

le= 150mA Ve, = lOV 

le = 150mA la= 15mA 

le = 150mA la= 15mA 

1, = 0 Vea= IOV 

le= 50mA Ve, = lOV 

1, = 0 Vea= 60V 

1, = 0 Vea = 60V 

le= 0 V., '= 2.0V 

t 2N699 only. Copyright 1963 by Fairchild Semiconductor, a Division of Fairchild Camera and Instrument Corporation 

NOTES: 

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 
(3) These ratings give a maximum junction temperature of 175'C and junction-to-case thermal resistance of lOO'C/watt (derating factor of lOmW/"C) 

for the 2N719 and 2N720; junction-to-case thermal resistance of 75'C/watt (derating factor of 13.3 mW/'C) for the 2N699. 
(4) Rating refers to a high current point where collector-to-emitter voltage is lowest. 
(5) Pulse Conditions: length= 300 µsec; duty cycle= 1%. 

TRANSISTORS 

PHYSICAL DIMENSIONS 
in accordance with 

JEDEC (l0·5) outline 

NOTES All d1mens1ons1n •nches 

Luds are gold ploled ~ov~r 

Coll0<to<1nl•rn•ll1tonnoctodloco;,, 

2N699 

PHYSICAL DIMENSIONS 
in accordance with 

JEDEC (T0·18) outline 

.195 DIA --j 1--

.l7B ffi"~f r~::~M: 
l_ -- l 

Tr 
3 LEADS .500 MIN 

mDIA ~~LJ 

~e•d> are gold plated ~c.ar 

Collecior1nterno<lywnnec1Mtoca;e 

2N719 2N720 

FAIRCHILCJ 

SEMICONDUCTOR 
313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962·5011, TWX: 910-379-6435 A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 
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FAIRCHILD TRANSISTORS - TYPES 2N699, 2N719 AND 2N720 

SYMBOL 

h;b 

h •• 

h,. 

h1. 

h;. 
h •• 
h .. 

SMALL SIGNAL CHARACTERISTICS (f=lkc) 

CHARACTERISTICS MIN. 

Input Resistance 20 

Output Conductance 0.1 

Voltage Feedback Ratio 

Small Signal Current Gain 35 
45 

Input Resistance 
Output Conductance 
Voltage Feedback Ratio 

2N699 
2N720 

TYP. 

27 
6.3 

0.12 
0.13 
0.4 
0.5 
60 
75 

750 
16 

1.05 

MAX MIN. 

30 20 
10 

0.5 0.1 
1.0 
2.5 
3.0 
100 15 

25 

2-18 

2N719 

TYP. MAX UNITS TEST CONDITIONS 

27 35 Ohms le= LO mA Vea= 5.0 V 
6.3 Ohms le= 5.0mA Vea= 10 V 

0.12 0.5 µmho le= 1.0 mA Vea= 5.0V 
0.13 1.0 µmho le= 5.0mA Vea= 10 V 
0.25 5.0 xio-• le= 1.0 mA Vea= 5.0V 

0.4 xlQ-• le= 5.0 mA Vea= lOV 
35 le= 1.0 mA V~~=5.0V 
45 le= 5.0mA Ve•= 10 V 

600 Ohms le= 5.0 mA Ve•= 10 V 
25 µmho le= 5.0mA Ve•= 10 V 
0.9 x10-• le= 5.0mA Ve•= 10 V 



2N699B • 2Ni893 
NPN GENERAL PURPOSE HIGH VOLTAGE TYPE 

DIFFUSED SILICON PLANAR TRANSISTORS 

GENERAL DESCRIPTION 'l'he 2N699B • 2N1893 are High-Voltage, NPN Double-Diffused Silicon Planar 

Transistors designed for use in high-performance amplifier, oscillator and switching circuits. The 

2N699B is rated at 5.0 watts and the 2Nl893 at 3.0 watts. 

These transistors provide greater voltage swings in oscillator and amplifier circuits and more protection 

in inductive switching circuits due to their 120 volt collector-to-base voltage rating. 

ABSOLUTE MAXIMUM RATINGS 

Maximum Temperatures 

Storage Temperature 

Operating Junction Temperature 

Lead Temperature (Soldering, No Time Limit) 

Maximum Power Dissipation (Notes 2 and 3) 

Total Dissipation at 25 ° C Case Temperature 

at 100° C Case Temperature 

at 25°C Ambient Temperature 

Maximum Voltages 

VCBO 

VCER 

VCEO 

VEBO 

Collector to Base Voltage 

Collector to Emitter Voltage (RBE~ 10 '1) 
(Note 4) 

Collector to Emitter (Note 4) 

Emitter to Base Voltage 

2N699B 2N1893 

-65°C to +300°C -65°C to +300°C 

200°c Mal<imum 200°c Maximum 

300°C Maximum 300°C Maximum 

5.0 Watts 3.0 Watts 

2.8 Watts 1.7 Watts 

0.87 W~tt 0.8 Watt 

120 Volts 120 Volts 

100 Volts 100 Vo.Its 

80 Volts 80 Volts 

7,0 Volts 7,0 Volts 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 
;c_ 

2N699B 
Symbol Characteristic Min. Typ. Max. Min. 

hFE DC Pµlse Current Gain (Note 5) 40 80 120 40 

hFE DC Pulse Current Gain (Note 5) 35 ~o 35 

hFE(-55'C) DC Pulse Current Gain (Note 5) 20 40 20 

hFE DC Current Gain 20 50 20 

VBE(sat) Base Saturation Voltage 0.82 1.0 

VCE(sat) Collector Saturation Voltage 0:5 1.2 

VBE(sat) Base Saturation Voltage 0.96 1.3 

VCE(sat) Collector Saturation Voltage 2.0 5.0 

hfe High Frequency Current Gain (f 20Mc) 3,0 3.5 2.5 

2Nl893 

Typ. Max. 

80 120 

80 

40 

50 

0.82 0.9 

o.~ 1.2 

0.96 1.3 

2.0 5.0 

3.5 

PHYSICAL DIMENSIONS 
in accordance with 

JEDEC (T0-5) outline 

~D~lk~ rm Olk .160Q .115 
i_ --2 

.TT 
3 lfADS · 1.5 MIN. 

:~l~ D~ ~ ~ ~_l 

.100 

NOTES: All dimensions in inches 

Units 

Volts 

Volts 

Volts 

Volts 

~.··;·. Lea~s ~re gold-plated kovar 

Collector internally connect'ed to case 

Test Conditions 

re 150 mA VCE 

le 10 mA VCE 

le 10 mA VCE 

le 0.1 fl!A VCE 

le 50 mA IB 

le 50 mA 1i3 
le 150 inA IB 

le 150 mA IB 

re 50 mA VCE 

10 v 
10 v 
10 v 
10 v 
5.0 mA 

5.0 mA 

15 mA 

15 mA 

10 v 

Copyright 1965 by Fairchild Semiconductor, a division of Fairchild Camera and Instrument Corporation 

NOTES: 
(1) These ratings are limiting values above which the serviceability of any semiconductor device may be Impaired. 

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 

(3) These ratings give a maximum junction temperature of 200°C and junction-to-case thermal resistance of 35°C/Watt (deratlng factor of 28,6mW/°C) for the 2N699B; 
for the 2Nl893 58.3°C/Watt (derating factor of 17.2mW/°C). Junction-to-ambient thermal resistance of 201°C/Watt (derating factor of 4.97 mW/°C) for2N699B; 
for the 2Nl893 219°C/Watt (derating !actor of 4.56 mW/°C). 

(4) Rating refers to a high current point where collector-to-emitter voltage is lowest. 

(5) Pulse Conditions: length = 300 µsec; duty cycle = 1%. 
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FAIRCHILD TRANSISTORS 2N6998 • 2Nl893 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unles.s otherwise noted) 
_:;_ -

2N699B 2Nl893 

Symbol Characteristic Min. Typ. Max. Min. Typ. Max. Units Test Conditions 

Cobo Output Capacitance 13 15 13 15 pf IE 0 VCB 10 v 
ctbo Emitter Transition Capacitance 55 85 55 85 pf re 0 VEB 0.5 v 

*1cBO Collector Cutoff Current 0.3 10 0.3 10 nA IE 0 VCB 90 v 
ICB0(150'C) Collector Cutoff Current 1.5 15 1,5 15 µA IE 0 VCB 90 v 
BVCBO Collector to Base Breakdown Voltage 120 120 Volts re 100 µA IE 0 

VCER(sust) Collector to Emitter Sustaining Voltage 100 100 Volts le = 100 mA RBE ::; 10 11 
(Notes 4 and 5) (pulsed) 

VCEO(sust) Collector to Emitter Sustaining Voltage 80 80 Volts le = 30 mA IB 0 
(Notes 4 and 5) (pulsed) 

BVEBO Emitter to Base Breakdown Voltage 7.0 7.0 Volts re 0 IE 100 µA 

1EBO 
Emitter Current 0.05 10 0.05 10 nA re 0 VEB 5.0 v 

SMALL SIGNAL CHARACTERISTICS Cf=lKC) 

2N699B 2N1893 

Symbol Characteristic 
Min. Typ. Max. Min. Typ. Max. Units Test Conditions 

hib Input Resistance 20 27 30 20 27 30 Ohms IC 1.0 mA VCB 5.0 v 
hlb Input Resistance 4.0 6,4 8.0 4.0 6.4 8.0 Ohms le 5.0 mA VCB 10 v 
hrb Voltage Feedback Ratio 0.5 1.25 0.5 1.25 xl0-4 le 1.0 mA VCB 5.0 v 
hrb Voltage Feedback Ratio 0.6 1.50 1,6 1.50 xl0-4 le 5,0 mA VCB 10 v 
hfe Small Signal Current Gain 35 70 100 30 70 100 re 1.0 mA VCE 5.0 v 
hfe Small Signal Current Gain 45 85 45 85 re 5.0 mA VCE 10 v 
hob Output Conductance 0,1 0.12 0.5 0.12 0.5 µ.mho re 1.0 mA VCB 5.0 v 
hob Output Conductance 0.14 0.5 0.14 0.5 µ.mho re 5.0 mA VCB 10 v 
hie Input Resistance 2.8 2.8 I< ohms le 1.0 mA VCE 5.0 v 
hre Voltage Feedback Ratio 3.5 3.5 xl0-4 le 1.0 mA VCE 5.0 v 
hoe Output Conductance 11 11 µ.mho re 1.0 mA VCE 5.0 v 
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2N703 
NPN HIGH-SPEED, HIGH-CURRENT SWITCH 

DIFFUSED SILICON PLANAR EPITAXIAL TRANSISTOR 

FOR IMPROVED PERFORMANCE SEE FAIRCHILD 2N916 

GENERAL DESCRIPTION - The Fairchild 2N703 is an NPN silicon PLANAR transistor designed primar­

ily for low power, non-saturating switching applications and high frequency amplifier and oscillator circuits. 

ABSOLUTE MAXIMUM RATINGS [Note 1] 

Maximum Temperatures 

Storage Temperature 

Operating Junction Temperature 

Maximum Power Dissipation 

Total Dissipation at 25°C Case Temperature 

at 25°C Ambient Temperature 

Maximum Voltages and Current 
V CBO Collector to Base Voltage 

V CEO Collector to Emitter Voltage 

V EBO Emitter to Base Voltage 

IC Collector Current 

(Notes 2 and 3) 

(Notes 2 and 3) 

(Note 4) 

-65°C to +l 75°C 

l 75°C Maximum 

0.6 Watt 

0.3 Watt 

25 Volts 

25 Volts 

5.0 Volts 

50 mA 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

SYMBOL CHARACTERISTICS MIN. MAX. 

hFE DC Current Gain [Note 51 40 100 

hFE(-55°C) DC Current Gain [Note 51 20 

VCE(sat) Collector Saturation Voltage [Note 51 0.5 

VBE Base to Emitter Voltage 0. 7 0.95 

1CBO Collector Cutoff Current 0.5 

ICBO(l50°C) Collector Cutoff Current 50 

1cEO Collector Cutoff Current 10 

BVCBO Collector to Base Breakdown Voltage 25 

BVCEO Collector to Emitter Breakdown Voltage 25 

BVEBO Emitter to Base Breakdown Voltage 5.0 

cob Output Capacitance (f = 1.0 me) 6.0 

fT Gain Bandwidth Product 70 

UNITS 

IC 

IC 
Volts re 
Volts IC 

/LA VCB 
µA VCB 
µA VCE 

Volts 1CBO= 
Volts 1CEO = 
Volts 1EBO = 

pf VCB 
me VCE 

PHYSICAL DIMENSIONS 
in accordance with 

JEDEC (T0-18) outline 

r---==11230 DIA 

mDIA-~rr-----·t_;09 . 

030 2.10 
MAX. .170 

~~~~~ngT t 
3 LEADS ~ ~ ~ 00 MIN. 
.019DIA. l 
.016 --

NOTES: An dimensions in inches 
leads are gold-plated kovar 
Collector internally conne<:ted to case 
Package weight is 0.43 gram 

TEST CONDITIONS 

10 mA VCE 5.0 v 
10 mA VCE 5.0 v 
10 mA IB 0.5 mA 

10 mA VCE 5.0 v 
10 v IE 0 

10 v IE 0 

20 v IB 0 

5.0 µA IE 0 

2.0 mA IB 0 

10 µA IC 0 

5.0 v IE 0 

5.0 v IE = -10 mA 

Copyright 1964 by Fairchild Semiconductor, a division of Fairchild Camera and Instrument Corporation 
NOTES: 

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 

(3) These ratings give a maximum junction temperature of 175°C and junction-to-case thermal resistance of 250°C/Watt (derating factor of 4.0 mW /°C); 
junction-to-ambient thermal resistance of 500°C/Watt (derating factor of 2.0 mW /°C). 

(4) This rating refers to a high-current point where collector-to-emitter voltage is lowest. 

(5) Pulse Conditions: length= 300 µsec; duty cycle"' 2%. 
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2N706 
NPN HIGH SPEED SATURATED SWITCH 

SILICON PLANAR* TRANSISTOR 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 

Storage Temperature 

Operating Junction Temperature 

Lead Temperature (Soldering, 60 second time limit) 

Maximum Voltages 

V eso Collector to Base Voltage 

VeER Collector to Emitter Voltage (RBE ~ 10 m (Note 2) 
Emitter to Base Voltage 

Maximum Power Dissipation 

Total Dissipation at Case Temperature 25°C (Note 3) 

at Case Temperature 100°C 

at Free Air Temperature 25°C 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

SYMBOL CHARACTERISTICS MIN. 

hFE DC Pulse Current Gain (Note 4) 20 

VBE(sat) Base Saturation Voltage 

VeE(sat) Collector Saturation Voltage 

hfe Small Signal Current Gain (f = 100 MHz) 2.0 

Cobo Collector Capacitance 

leao Collector Cutoff Current 
leBo(l500C) Collector Cutoff Current 

Ts Charge Storage Time Constant 
(See Fairchild 2N708 Data Sheet for exact circuit) 

NOTES: 

-65°C to +200°C 

200°c Maximum 

300°C Maximum 

TYP. 

0.75 

0.3 

4.0 

5.0 

0.005 
3.5 

16 

25V 

20V 

3V 

1.0 Watt 

0.5 Watt 

0.3 Watt 

MAX. 

0.9 

0.6 

6.0 

0.05 
30 

60 

(!) The maximum ratings are limiting absolute values above which life or satisfactory performance may be impaired. 
(2) Rating refers to a high current point where collector to emitter voltage is lowest. . 

UNITS 

Volts 

Volts 

pf 

µA 
µA 

ns 

PHYSICAL DIMENSIONS 
in accordance with 

JEDEC (T0-18) outline 

A.230DIA 

MAX 170 

:l.~~:~:·~ri:9 . 
Seating L i 
Pl~ 

3 LE.ADS n n n .500 MIN. 

:g}~DIA. u u u-1 

Emitter 

Base 

Collector 

NOTES: All dimensions in inches 
Leads are gold-plated kovar 
Collector internally connected to case 
Package weight is 0.44 gram 

TEST CONDITIONS 

le= 10 mA VeE = l.OV 

le= 10 mA 18 =1.0mA 

le= 10 mA 16 = 1.0 mA 

le= 10 mA VeE=15V 

IE= 0 VeB = lOV 

Ve8 =15V l.e= 0 
Ve 8 =15V IE=O 

le= 10 mA Vee=lOV 
IB, = 182 = 10 mA RL = 1 kn 

•Planar is a patented Fairchild process. 

(3) These ratings give maximum junction temperature of 175°C and junction to case thermal resistance of 150°C/watt (derating factor of 6.7 mW!°C). 
(4) Pulse conditions: Length= 300 µs; duty cycle ~ 1 %. 
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2N708 
NPN HIGH-FREQUENCY AND LOW-STORAGE 

DIFFUSED SILICON PLANAR.TRANSISTOR 

The 2N708 is an NPN silicon transistor designed specifically as a high-speed saturated logic switch to replace 
the 2N706 (A, Bl, 2N753 mesa series. 

The Fairchild PLANAR structure extends the range of useful current gain down to the microampere region. Other 
features are lower leakage current, increased maximum ratings, reduced storage time, higher beta, and lower 
saturation voltage relative to its predecessors. 

ABSOLUTE MAXIMUM RATINGS !Note 11 
Maximum Temperatures 

Storage Temperature 
Operating Junction Temperature 
lead Temperature (Soldering, No Time limit) 

Maximum Power Dissipation 
Total Dissipation at Case Temperature 

at Case Temperature 
at Ambient Temperature 

Maximum Voltages 
Veao Collector to Base Voltage 

25°C 
100°c 
25°C 

[Note 2 & 31 
!Note 2 & 31 
[Note 2 & 31 

VCER Collector to Emitter Voltage m., ~ 10 f!) [Note 41 
Veeo Collector to Emitter Voltage [Note 41 
v,.o Emitter to Base Voltage 

-65°C to +300°C 
200°c Maximum 
300°C Maximum 

1.2 Watts 
.68 Watt 
.36 Watt 

40 Volts 
20 Volts 
15 Volts 

5.0 Volts 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

SYMBOL CHARACTERISTICS MIN. MAX. UNITS 

hFE DC Pulse Current Gain [Note 5 l 30 120 
hFE (-55°C) DC Pulse Current Gain [Note 5 J 15 
hFE DC Current Gain 15 
v., (sat) Base Saturation Voltage .72 .80 Volts 
Ve, (sat) Collector Saturation Voltage .40 Volts 
v., (sat) Base Saturation Voltage (- 55°Cl .90 Volts 
Ve, (sat) Collector Saturation Voltage (- 55°C to + 125°C) .40 Volts 
hr. High Frequency Current Gain (f = 100 MHz) 3.0 
C.b Output Capacitance 6.0 pF 
rb' Base Spreading Resistance [Note 61 (f = 300 MHz) 50 ohms 
leso Collector Cutoff Current 25 mµA 
lcao (150°Cl Collector Cutoff Current 15 µA 
BVeso Collector to Base Breakdown Voltage 40 Volts 
VCER (sustl Collector to Emitter Sustaining Voltage [Note 4 & 51 20 Volts 

Veeo (sust) Collector to Emitter Sustaining Voltage [Note 4 & 51 15 Volts 

BV,.o Emitter to Base Breakdown Voltage 5.0 Volts 
IEBo Emitter Cutoff Current 0.1 µA 
bx {125°Cl Collecto.r-Emitter Cutoff Current 10 µA 
T, Charge Storag1:1 Time Constant [Note 71 

[See circuit I 
25 nsec 

t., Turn On Time [See circuit I 40 nsec 

to ff Turn Off Time [See circuit] 75 nsec 

PHYSICAL DIMENSIONS 
in accordance with 

JEDEC (TQ.18) outline 

.195orA 

.178 

3 LEADS 

:2:~DIA. 

NOTES:A.Udimensionsin;nct.M 
Leadsaregold-platodk0¥1r 
Co!lector1ntemallyc0<1nectedtoc.ase 
Pac:kaaeMtghl isD.431r1m 

TEST CONDITIONS 

le= 10 mA Ve,= 1.0 V 
le= 10 mA Ve, = 1.0 V 
le= 0.5 mA Ve, = 1.0 V 
le= 10 mA I,= 1.0 mA 
le= 10 mA I,= 1.0 mA 
le= 7.0mA I,= 0.7 mA 
le= 7.0mA I,= 0.7 mA 
le= lOmA Ve,= lOV 
I,= 0 Ves = lOV 
le= 10 mA Ve,= lOV 
1, = 0 Ves = 20 v 
1, = 0 Ves = 20 v 
le= 1.0 µA I,= 0 
le= 30 mA R., ~ 10 n 

(pulsed) 
le= 30 mA 1, = 0 

(pulsed) 
le= 0 1, = 10 µA 
le= 0 Ves = 4.0 V 

Ve,= 20V Vae = .25 V 
le = la1 ::::::: 10 mA 
1.,::::::: -10 mA 
le ::::::: 10 mA, I" ::::::: 3.0 mA, 
v., = -2.0 v 
le ::::::: 10 mA, 1., ::::::: 3.0 mA, 
I.,::::::: -1.0 mA 

*Planar is a patented Fairchild process. 

FAIRCHILCJ 

SEMICONDUCTOR 
313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962·5011, TWX: 910·379·6435 A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 

2-23 



FROM 

Model 303 
Lumatron Mercury 
Relay Pulse Generator 
or equivalent. 

CHARGE STORAGE TIME CONSTANT TEST CIRCUIT ANO WAVEFORMS 

"A" 

68 0 

.0025 µ,F 

890 Q 
~.JVVv-...o--~~-«)l TO 

91 Q 

.0025 µ,F 

Model 12-AB 
Lumatron Sampling 
Oscilloscope 
or equivalent. 

Model 610 
High Impedance Probe 

(Source Impedance 
equal 50 fl) 

+6 Vdc 10% 
0 - - - - - Pulse at Point "A" 

-4 Vdc --~-+- ------

t, 

V,N RISE TIME LESS THAN 1 nSec. 

T •• AND T." TEST CIRCUIT 

''" 
Vou1 

SK TO 
FROM 

itodellHBLumotron 
Model 303 Lumotron SK 210 n Sampling Oscilloscope 
Mercurf Relay Pulse .01µf .01 µF orequiYGlenf 
Genero!crorequivolenl. 
ISourcekiiprdanceM500I 

50 Q 
.I µF .iiJf 

'" Vcc"'3Vdc 

ton _j_ 
-~IN 

I off 

V89"' -4V de •a21 Ydc IO"I. '" v88 "'+17\ldc 

Yrn'"+21Vp-p 

'J ... 90% ~% V1Nm-20Vp-p 

Vou1 
UT 

al 
Input and Output Pulse Wmlorrns 

V 1 ~ Rise Time s; ln$H 

(1) These ratings are limiting values above which the serviceability of any semiconductor device may be impaired. 
(2) These are steady state limits. The factory should be consulted on applications involving· pulsed or low duty cycle operation. 
(3) These ratings give a maximum junction temperature of 200°C and junction-to-case thermal resistance of 146°C/watt (derating factor of 6.85 

mW/'C); junction-to-ambient thermal resistance of 486'C/watt (derating factor of 2.06 mW/"C). 
(4) Rating refers to a high current point where collector-to-emitter voltage is lowest. 
(5) Pulse Conditions: length= 300 µ,sec; duty cycle= 1 % . 
(6) rb'= h, 0 (Real Part) - Measured with GR #1607-A Bridge. 
(7) Measured on Sampling Scope. PW:::; 400 nsec. 
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2N709 • FT709 
HIGH SPEED SATURATED SWITCHES 

FAIRCHILD NPN DIFFUSED SILICON PLANAR* TRANSISTORS 

• ULTRA HIGH SPEED •••• rs = 6.0 ns (MAX), 3.0 ns (TYP) AT 5.0 mA 
t0 n = 12 ns (MAX) AT 10 mA 
t011 = 12 ns (MAX) AT 10 mA 

• HIGH FREQUENCY ••••• fr = 600 MHz (MIN), 800 MHz (TYP) AT 10 mA 
• LOW CAPACITANCE •••• Cobo = 3.0 pf (MAX) AT 5.0 V 

Cibo = 2.0 pf (MAX) AT 0.5 V 
• BREAKDOWN VOLTAGE ••• LYceo = 6.0 V (MIN) 

• SATURATED BETA GUARANTEES FROM 1.0 mA TO 30 mA 
• SIX Yce<sat) GUARANTEES WITH THREE AT +125°C 

ABSOLUTE MAXIMUM RATINGS (Note 1) 
Maximum Temperatures 

Storage Temperature 
Operating Junction Temperature 
Lead Temperature (Soldering, no time limit) 

Maximum Power Dissipation 
Total Dissipation at 100°C Case Temperature (Notes 2 and 3) 

at 25 • C Ambient Temperature (Notes 2 and 3) 

Maximum Voltages 
Ve60 Collector to Base Voltage 
VeEO Collector to Emitter Voltage (Note 4) 
VEBO Emitter to Base Voltage 

ELECTRICAL CHARACTERISTICS (25°C Free.Air Temperature unless otherwise noted) 

SYMBOL CHARACTERISTICS 

hFE DC Current Gain 
hFE DC Current Gain 
hFE DC Current Gain 
hFE DC Current Gain 
hFE DC Current Gain 
hFe(-55°C) DC Cur.rent Gain 
hFE(-55°C) DC Current Gain 
VsE(sat) Base Saturation Voltage 
VsE(sat) Base Saturation Voltage 
V8E(sat) Base Saturation Voltage 
V6E(sat) Base Saturation Voltage 
VeE(sat) Collector Saturation Voltage 
Yee(sat) Collector Saturation Voltage 
Yee<sat) Collector Saturation Voltage 
Vee<sat) Collector Saturation Voltage (125°C) 
Yce<sat) Collector Saturation Voltage 
YceCsat) Collector Saturation Voltage (125 °C) 
Yce<sat) Collector Saturation Voltage (125 • C) 

Cobo Output Capacitance 

cibo Input Capacitance 

leso Collector Cutoff Current 
leso(125°C) Collector Cutoff Current 

Additional Electrical Characteristics on page 4 
Notes on page 4 

2N709 
MIN. TYP. 

20 55 

15 

10 
0.70 0.78 

0.21 

2.5 
1.4 
5.0 
1.0 

-65°C to +3oo•c 
200°c Maximum 
300°C Maximum 

MAX. MIN. 

30 
120 

20 
20 

12 

0.85 
0.68 
0.75 

0.30 

3.0 
2.0 
50 
5.0 

0.5 Watt 
0.3 Watt 

15 Volts 
6.0 Volts 
4.0 Volts 

mog 
TYP. MAX. 

70 125 

0.73 0.85 
0.83 0.95 
0.92 1.3 
0.18 0.25 
0.18 0.25 

0.20 0.32 
0.22 0.38 
0.20 0.42 
0.23 0.45 
2.3 3.0 
1.8 2.0 
4.0 50 
1.0 5.0 
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UNITS 

Volts 
Volts 
Volts 
Volts 
Volts 
Volts 
Volts 
Volts 
Volts 
Volts 
Volts 
pf 
pf 
nA 
µA 

PHYSICAL DIMENSIONS 
in accordance with 

JEDEC (T0-18) outline 

3 LEADS 

:mo1A 

Emitter 

Base 

Collector 

NOTES: All dimensions In inches 
leads are Sold-plated kovar 
Collector internally connected to case 
Package weight is 0.44 gram 

TEST CONDITIONS 

le= 10 mA Vce=0.4V 
le= 10 mA VeE = 0.5V 
lc=l.OmA Vce=0.4V 
le= 30 mA Vee= 0.4V 
le= 30mA VeE = l.OV 
le= lOmA Vee= 0.4V 
le= 10 mA VeE=0.5V 
le= 3.0 mA 18 = 0.15 mA 
le= 1.0 mA Is= 0.1 mA 
le= lOmA Is= 1.0 mA 
le= 30 mA Is= 3.0 mA 
le= 1.0 mA 16 = 0.1 mA 
le= 10 mA Is= 1.0 mA 
le= 3.0 mA Is= 0.15 mA 
le= 1.0 mA le= 0.1 mA 
le= 30mA le= 3.0 mA 
le= 10 mA le= 1.0 mA 
le= 30 mA le= 3.0 mA 
IE=O Yee= 5.0V 
le= 0 Yee= 0.5V 
IE= 0 V(;s = 5.0V 
IE=O Yes= 5.0V 
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.FAIRCHILD TRANSISTORS 2N709 • FT709 .. 

ELECTRICAL CHARACTERISTIC$ (25°C Free Ajf Temperature unless otherwise noted) 
L· 

2N709 mo9 
SYMBOL CHARACTERISTICS MIN. TYP. MAX. MIN. TYP. MAX. 

BVcso Collector to Base Breakdown Voltage 15 15 
VeEo(sust) Collector to Emitter Sustaining Voltage 6.0 6.0 

(Notes 4 and. 5) 
BVEBO Emitter to Base Breakdown Voltage 4.0 4.0 
Ts Charge Storage Time Constant (Notes 6 and 7) 3.0 6.0 3.0 6.0 
ton Turn On Time (Note 7) 8.0 15 6.0 12 
to ff Turn OffTime (Note 7) 8.0 15 6.0 12 

fr Gain-Bandwidth Product (f = 100 MHz) 600 800 
fr Gain-Bandwidth Product (f = 100 MHz) 600 800 

TYPICAL ELECTRICAL CHARACTERISTICS 

_.., 

_.., 

COLLECTOR CHARACTERISTICS* 

0 ~0_..--'~'--•4--'~.._.._~8 ..... ........,Jo 

Vcl - COLL£CTOR VPLTAGE - VOLTS 

,2 10 

VcE - COLLECTOR VOLTAGE - VOLTS 

2 4 6 .8 10 

VcE - COLLECTOR' VOLTAGE· ~OLTS 

VcE - COLL£CTOR VOLTAGE - VOLTS 

~ 10:1] ~::- o.~mA~ 
oL....il V J IB·o 

0 0,2 0.4 0.6 0,8 

VcE - COLLEC!OR VOLTAGE • VOLTS 

Ver - COLLECTOR VOLTAGE - VOLTS 

• Single family characteristic on Transistor Curve Tracer. 
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_.., 

UNITS TEST CONDITIONS 

Volts le= 10 µA IE=O 
Volts le= 10 mA 18 = 0 

(pulsed) 
Volts IE= 10 µA lc=O 
ns le= 181 =5.0 mA 182 1= -5.0 mA 
ns le=lOmA 181 =2.0mA 
ns le=lOmA 181 =1.0 mA 

182 =-1.0 mA 
MHz lc=5.0 mA VcE =4.0V 
MHz le= lOmA VeE:::::4.0V 

BASE CHARACTERISTICS0 

[ 
f----+--+-·lHlH+-JH++f--+--+--+---1 

i--+--t-~~_L-+-t+-++f--f+--+--+---+---1 
i--+--t-1~~r--t-+-+-1-+-t-t--+--l 

0.5 0.6 JJ.7 0.8 0.9 

VBE - BAS!. VOLTAGE - VOLTS 

10~~~~~-~~~~~~ 

TA· 25°C 

o.s 0.6 0.7 0.8 0.9 

. ' VBE - BAS!. VOLTAGE - VOLTS 

0 
2,0~-1 TA· -ss•c 

8 
4.0 mA--1 

6.0.:.,._ 

8.0 mA-1 
6 

10 "'t --, 

4 ~! 
2 ~ 

¥1_)_ 
0 
o.s 0.6 0.7 0.8 0.9 

. VBE - BASE VOLTAGE - VOLTS 



FAIRCHILD TRANSISTORS 2N709 • FT709 

COLLECTOR SATURATION 
VOLTAGE VERSUS 

COLLECTOR CURRENT 
~ 0.5 
:;; le· !Ola 

' 0.11--_,_,-++---+---+-++--+--+-4++---1 

~ o.._~__,_,_---+~~~-+--+-~~ 
0.1 JO 100 

IOOK 

le - COLllCTOR CURRENT - mA 

COLLECTOR CUTOFF CURRENT 
VERSUS JUNCTION TEMPERATURE 

Vea; 5.ov +-----+---+--+---+------< 

10 K l---t--+---1--1--t---J.<z"'--l 

~ ~ B r-/ 
~ I K l----+---+----1-~-.,._IC___+---1-----' 

~ ~ 
~ ,,,L 
~ 1001---+-~lL_~-+--+---+--+--l 

~ vz 
'-' 

~ 1or? 
_'-' 

125 50 75 100 115 150 175 100 

-l 

< 
~ -0.8 
~ 

~ 
B -o.6 

~ 
~ -0.4 
z 

~ 
_&:: ·0.2 

Ti - JUNCTION TEMPERATURl - "C 

CONTOURS OF CONSTANT GAIN 
BANDWIDTH PRODUCT (fr) 

le -COLLECTOR CURRENT- mA 

STORAGE TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENTS 

t- le· 1.0 mA I v Vee -1 .. ov 

t lZ 
J 

f---J /;' 
_}7 

:q v f--J "~ <> 

2 v 
. if-

0 
0 0.1 

v 
0.4 

~ 
0.6 0.8 

Isl - TURN ON BASE CURRENT - mA 

TYPICAL ELECTRICAL CHARACTERISTICS 

PULSED DC CURRENT GAIN 
VERSUS COLLECTOR CURRENT 

JfJO Ve~· 5'.1 v 

O.l I JO 

le - COLllCTOO CURRENT - mA 

COLLECTOR CUTOFF CURRENT 
VERSUS REVERSE BIAS VOLTAGE 

100 

< c 10 f-T_A_· t-15-°C~~~~~~:~~~~~;;;.:,"j,...-_~~ v ~ w r----+----i-+--+v-:?'f'---+---i----1 
"" ./ '-' .IL..c. 
~ 2 G 11---+-F-1-+--+-+--+---1----1 

~ y 
~ 7 

8 0.51---+----l--+---+-+--+----1-1 

0 y 0.21---+----11--+--+-+--+----I-

O.J 1---+-~~~-+-+--+----1-
46 10121416 

Vea - COlllCTOR TO BASE VOLTAGE - VOLTS 

DELAY TIME VERSUS TURN ON 
BASE CURRENT AND REVERSE 

BASE-EMITTER VOLTAGE 

191 - TURN ON BASE CURRENT - mA 

STORAGE TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENTS 

I Bl - TURN ON BASE CURRENT - mA 
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50 

BASE SATURATION VOLTAGE 
VERSUS COLLECTOR CURRENT 

i:s 1.2 I) 10 II B l+--+--+-+-l-+---+---1--+-+l 

§; 1.0 f--t-H-f-+-++++-+::....f'q~-bl 
~ _ Jc~-+"f1l--F-+....-~1--<+-v+l 
~ o.8 ~:::t::tt::j...-¥-jr=.2soc-+r--±-1-1-_..~V-l_...'1-I 
~ .)/ 
;::: r-- I v 
~ 0.6 ~-++-="-'~-+-l-++l 

~ ~b-+-H"F-+--+-+++-+-+-t-ti 
~ 0.4 l--+-H-1--+--+-+++---+--+--+-H 

:: 0.11-+-+++-+--++++---+--+-+-H 

O'----'---"-'-'---'--'--'-'-..___,____._-L..LJ 
0.1 0.1 0.5 l lO 10 50 

le - COlllCTOR CURRENT - mA 

INPUT AND OUTPUT 
CAPACITANCE VERSUS 

REVERSE BIAS VOLTAGE 

0.5 l--+-H-1-+--+-+-+-t--+---+-++ 

o.__....__._._'--....._-+-~+--~-+-~ 

0.1 0.2 0.5 l 5 10 20 50 

REVERSE BIAS VOLTAGE - VOLTS 

RISE TIME VERSUS COLLECTOR 
AND TURN ON BASE CURRENT 

le - COLllCTOR CURRENT - mA 

STORAGE TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENTS 

I Bl - Tll1N ON BASE CURRENT - mA 



FAIRCHILD TRANSISTORS 2N709 • FT709 

~ 
~ 
~ 

FALL TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENTS 

~ -4+--+.04-..'4--b""""l-+--+--+--+---i 
z 

~ 

I Bl • TURN ON BASE CURRENT • mA 

SWITCHING TIMES VERSUS 
COLLECTOR CURRENT 

J'~ 

~ ID t---+--+-i.t--"...+--t--+--t-i 

~ 

le - COUECTOR CURRENT ' mA 

~ 
!!i ... 
~ 

.FALL TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENTS 

a -4 I---+-++__,,..._-+-

~ 
_:ii 

I Bl • TURN ON BASE CURRENT - mA 

SWITCHING TIMES VERSUS 
AMBIENT TEMPERATURE 

le· ID mA, Vee - l.D v_,____,,___,__-+-r--l--tt--1---1 
1Bi"'2.D mA, v8l 101 • l.D v for \i and t, 

~ 
181.ll.D_T_A· 1B2"'J_-D".f. for ls '1. i, 

~60 -20 20 60 100 140 
TA • AMBIENT TEMPERATURl • °C 

t0 N AND toFF TEST CIRCUIT 

VBE(OJ' -1.0V 

3411 

500 2kll 

Vee VIN RISE TIME HOns 

FALL TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENTS 

1 - ID r- 'c • 311 mA +--+--+-_,..L<-+17"-+--+-+--i 
1; t--+-V~cf-··_2,_.D_v~.,~L 
Ill ·~ 
~ ·8t--+-+-+-+12':"i1"--+--t--+-+_,.-+l--"'l--::;;1""9 

~ 0 ,\\"~ 
~ - 6 v . v-~=-+-+-1--+....-i-J 

z v i/"'l A. ~ ~- - 41-b-i-==+--+--+--±::~q-+--1---11--o:! 
~ i-+- 0 I. i.--1--H 

_:ii -2HH~+--"'l'.,,-=i=H'-tr-i--+t--+-++-+-~ 

0~D~-±~__,~.__~.._~...._~w,--'--'12 

I Bl • TURN ON BASE CURRENT - mA 

PROPAGATION DELAY TIME 
VERSUS 

COLLECTOR SUPPLY VOLTAGE 

l 

l"l. 
~ lt--+--+-t--+--+---lt--+--+--+---1 

Vee - eoUEeTOR SUPPLY VOLTAGE - VOLTS 

1orr 
v88:1+5.0V 

VIN' -4.0V 

-4.0V 

FIVE STAGE RING OSCILLATOR FOR MEASUREMENT 
OF PROPAGATION DELAY CHARGE STORAGE TIME CONSTANT TEST CIRCUIT 

+5.2V +3.0V 

50011 TO SAMPLING SCOPE 
5100 ._.,.,.___,._..r--wv--o RISE TIME•0,4ns 

-------------------c 
MERCURY TYPE PULSER I_ O.l~F 
RISE TIME <ln1 
OUTPUT IMPEDANCE• 500 
PW~200n1 0.l~F 3300 

~----------------------------! 

JJ o----...-50-0it-------"<----I... 

NOTES: 

l+--~-----5 TRANSISTORS--------+! 

t ,_l_ 
pd 101090 

(l) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) These are steady state limits. The factory should 'be consulted on applications involving pulsed or low duty cycle operation. 

O.l~F INPUT IMPEOANCE •5011 

4300 

(3) These ratings give a maximum junction temperature of 200°C and junction to case thermal resistance of 200°C/Watt (derating factor of 5.0 mW/°C at temperatures above l00°C. 
Power rating is constant attemperatures below i00°C). Junction to ambient thermal resistance of 583°C/Watt (derating factor of 1.71 mW/°C) 

(4) Rating refers to a high-current ·point where collector to emitter voltage is lowest. : 
(5) Pulse Conditions: length = 300 µs; duty cycle = l % . 
(6) Measured on Sampling Scope. PW;:::: 200 ns. 
(7) See test circuit for exact values of 10 181 , and 18,. 
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2N718A · 2N1613 · 2N956 · 2N1711 
NPN UNIVERSAL AMPLIFIERS AND SWITCHES 

DIFFUSED SILICON PLANAR* TRANSISTORS 

The 2N718A , 2N956, 2Nl613 , and 2N1711 are NPN double-diffused silicon PLANAR' transistors designed for use 
in high performance amplifier, oscillator and switching circuits. The 2N956 and 2N1711 are also used to advantage 
in amplifiers where low noise is an important factor. 
These transistors provide useful current gain from the microampere region up to 500 milliamperes and have the 
many desirable advantages of the PLANAR structure and diffusion techniques. 

ABSOLUTE MAXIMUM RATINGS !Note 11 

Maximum Temperatures 
Storage Temperature 
Operating Junction Temperature 

Maximum Power Dissipation 
Total Dissipation at Case Temperature 

at Case Temperature 
at Ambient Temperature 

Maximum Voltages 
Veeo Collector to Base Voltage 

25°C [Note 2 & 3l 
100°C [Note 2 & 31 
25°C [Note 2 & 3l 

Vrn Collector to Emitter Voltage (R., ~ 10 !l) [Note 4l 
V.,o Emitter to Base Voltage 

2N718A 
2N956 

1.8 Watts 
1.0 Watt 
0.5 Watt 

ELECTRICAL CHARACTERISTICS (25°C free air temperature unless otherwise noted) 

2N71 BA 2N956 
SYMBOL CHARACTERISTICS 2N1613 2N1711 UNITS 

Min. Typ. Max. Min. Typ. Max. 

hFE DC Pulse Current Gain [Note 5l 40 80 120 100 130 300 
h,, DC Pulse Current Gain !Note 5] 35 80 75 130 
h,, DC Pulse Current Gain [Note 51 20 55 40 75 
h,, (- 55°C) DC Pulse Current Gain [Note 51 20 35 35 65 
hFE DC Current Gain 20 50 35 80 
h,, DC Current Gain 35 20 60 
V., (sat) Base Saturation Voltage [Pulsed, Note 5l 0.95 1.3 0.95 1.3 Volts 
Ve, (sat) Collector Saturation Voltage !Pulsed, Note 5l 0.6 1.5 0.5 1.5 Volts 
h,, High Frequency Current Gain (f = 20 MHz) 3.0 4.0 3.5 5.0 
Cobo Output Capacitance 18 25 18 25 pf 
Cre Emitter Transition Capacitance 50 80 50 80 pf 
NF Noise Figure !Note 6l 6.0 12 3.5 8.0 dB 
leoo Collector Cutoff Current 0.3 10 0.3 10 mµA 
fc.o (150°C) Collector Cutoff Current 0.4 10 0.4 10 µA 
BVeeo Collector to Base Breakdown Voltage 75 75 Volts 
Vrn (sust) Collector to Emitter Sustaining Voltage 50 50 Volts 

[Note 4 and 51 
BV .. o Emitter to Base Breakdown Voltage 7.0 7.0 Volts 
IEBo Emitter Current 0.05 10 0.05 5.0 mµA 

-65°C to +300°C 
200°C Maximum 

2N1613 
2N1711 

3.0 Watts 
1.7 Watts 
0.8 Watt 

75 Volts 
50 Volts 

7.0 Volts 

TEST CONDITIONS 

le= 150 mA Ve, = 10 V 
le= 10 mA Ve,= 10 V 
le= 500 mA Ve,= 10 V 
le= 10 mA Ve,= 10 V 
le= 0.1 mA Ve,= 10 V 
le= 0.01 mA Ve,= 10 V 
le= 150 mA le = 15 mA 
le= 150 mA le= 15 mA 
le = 50 mA Vee= 10 V 
1, = 0 Vee= 10 V 
le= 0 v .. = 0.5 v 
le= 0.3 mA Vee= 10 V 
1, = 0 Vee = 60 V 
1, = 0 Vee= 60 V 
le= 0.1 mA le= 0 
le= 100 mA Ree ~ 10 !l 

(pulsed) 
le= 0 I,= 0.1 mA 
le= 0 v .. = 5.0 v 

PHYSICAL DIMENSIONS 
in accordance with 

JEDEC (T0·5) outline 

NOTES: All <fjmensir.ns in inches 
Lead5aregold·platedk0\lar 
Collectorinternallyconnectedtocaw 
Package w&r8M 1s 1.10 grams 

2N1613 2N1711 

2N718A 2N956 

PHYSICAL DIMENSIONS 
in accordance with 

JEDEC (T0-18) outline 

""" ~ y·~~DIA .11s 11 

~i~ Gh 
Se~T~ ····t Plane 

3 LEADS ~ ~ ~ .SOO MIN . 
. 01901A. I 
.016 .--1 

NOTES: All dim1m1i0ns in in<:hM 
Leads11r&gald·pl1tedko«Bt 
CO!lectorintemal!yc(lllnfici<!dtoo::a$& 
Package weight is 0.43 gram 

• P!anar is a patented Fairchild process. 

l=AIRCHILC 

SEMICONDUCTOR 
313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 A DIVISION OF FAIRCH!LD CAMERA AND INSTRUME.NT CORPORATION 
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. FAIRCHILD TRANSISTORS 2N718A • 2N956 • 2.N16l3 • 2Nl711 

·.SMALL SIGNAL CHARACTERISTICS (f=l kJiz) 

SYMBOL CHARACTERISTICS 
2N718A-2N1613 2N956-2N1711 

UNITS TEST CONDITIONS Min.. Typ. Max. Min. Typ. Max. 

h;b Input Resistance . 24 27 34 24 27 34 Ohms le= 1.0 mA Vea= 5.0V 
4.0 6.3 ·8.0 4.0 6.3 8.0 Ohms le= 5.0 mA Vea=lOV 

hrb Voltage Feedback Ratio 0.7 3.0 1.2 5.0 xio·• le= 1.0 mA Vea= 5.0V 
0.8 3.0 1.2 5.0 x10·• le= 5.0mA Ves = lOV 

h1. Small Signal Current Gain 30 55. 100 50 115 200 le= 1.0 mA Vee= 5.0V 
35 70 150 70 135 300 le= 5.0mA Vee= lOV 

hob Output Conductance 0.1 0.16 0.5 0.1 0.16 0.5 µmho le= l.OmA Ve,·= 5.0 V 
0.1 0.19 1.0 0.1 0.19 1.0 µmho le= 5.0 mA Veo = lOV 

h;. Input. Resistance 2.2 \ 4.4 k ohms le= l.OmA Vee= 5.0V 
h,. Voltage Feedback Ratio 3.6 7.3 x10·• le= 1.0mA Vee= 5.0V 
h •• Output Conductance 12.5 23.8 µmho le= l.OmA Vee= 5.0V 

NOTES: 
(1) These ratings are limiting values above which the serviceability of any semiconductor device may be impaired, 

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations, 

(3) These ratings give a maximum junction temperature of 200"C and junction-to-case thermal resistance of 58.3°C/Watt (derating factor of 17.2mW/°C) for the 
2N1613 and 2Nl 711; for the 2N718A and 2N956 97.2"C/Watt (derating factor of 10.3 mW/"C). Junction-to-ambient thermal resistance of 219°C/Watt (derating fac­
tor of 4.56mW/"C) for the 2N1613 and 2N1711; for the 2N718A and 2N956 350"C/Watt (derating factor of 2.86mW/"C). 

(4) Rating refers to a high current point where collectorcto-emltter voltage is lowest. 

(5) Pulse Conditions: . length = 300 µsec; duty cycle :S: 2%. 
(6); f = 1000 Hz ; RG = 51011; 1.0 Hz bandwidth. 
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2N719A 
NPN GENERAL PURPOSE HIGH VOLTAGE TYPE 

DIFFUSED SILICON 

GENERAL DESCRIPTION NPN double diffused silicon transistor designed for 

a wide variety of amplifier and high speed switching applications. 

ABSOLUTE MAXIMUM RATINGS [Note 1] 

Maximum Temperatures 

Storage Temperature -65°C to +300°C 

Operating Junction Temperature 

Maximum Power Dissipation 

+200°C Maximum 

Total Dissipation at Case Temperature 

at Case Temperature 

25°C [Note 2 & 3 j 

100°c [Note 2 & 3] 

at Ambient Temperature 25°C 

Maximum Voltages 

V CBO Collector to Base Voltage 

V CER Collector to Emitter Voltage (RBE '.": 10 fJ) [Note 41 
V CEO Collector to Emitter Voltage (Note 4 J 

V EBO Emitter to Base Voltage 

1.8 Watts 

1.0 Watt 

0.5 Watt 

120 Volts 

80 Volts 

60 Volts 

7.0 Volts 

ELECTRICAL CHARACTERISTICS (25"C Free Air Temperature unless otherwise noted) 

SYMBOL CHARACTERISTIC MIN. MAX. UNITS 

hFE DC Pulse Current Gain [Note 5 J 20 60 

V BE(sat) Base Saturation Voltage 0.9 Volts 

V CE(sat) Collector Saturation Voltage 1.2 Volts 

V BE( sat) Base Saturation Voltage 1.3 Volts 

V CE( sat) Collector Saturation Voltage 5.0 Volts 

hfe High Frequency Current Gain 2.0 
f = 20 me 

cob Output Capacitance 15 pf 

cib Input Capacitance 85 pf 

ICBO Collector Cutoff Current 10 mµA 

ICB0(150°C) Collector Cutoff Current 15 µA 

BVCBO Collector Breakdown Voltage 120 Volts 

V CER(sust) Collector to Emitter [Note 4j 80 Volts 
Sustaining Voltage 

V CEO(sust) Collector to Emitter [Note 4] 60 Volts 
Sustaining Voltage 

BVEBO Emitter Breakdown Voltage 7.0 Volts 

IEBO Emitter Cutoff Current 10 mµA 

PLANAR TRANSISTOR 

PHYSICAL DIMENSIONS 
in accordance with 

JEDEC (T0-18) outline 

l-----T·230 DIA 

mDIA-~)1--li_;.09 . 

' .030 .210 
MAX. .170 

s •. ~.!0.!L...LT··· ···t Plane 

3 LEADS n n n 001 MIN. 

:mDIA U U u __ J 

NOTES: All dimensions in inches 
Leads are gold·plated kovar 
Collector mternally connected to case 
Package weight is 0.43 gram 

TEST CONDITIONS 

IC= 150 mA 

IC= 50 mA 

IC= 50 mA 

IC = 150 mA 

IC = 150 mA 

IC= 50 mA 

V CE= 10 V 

IB=5.0mA 

IB = 5.0 mA 

I8 = 15.mA 

IB = 15 mA 

V CE= 10 V 

I = E 
0 VCB = 10 v 

IC = 0 VEB=0.5V 

I = E 
0 VCB = 75 v 

I = E 
0 VCB = 75 v 

IC= 100 µA I = E 
0 

IC= 100 mA RBE,,;:, 10 n 
(pulsed) 

IC= 30 mA I = 0 
(pulsed) B 

I = c 
0 IE = 100 /lA 

IC = 0 VEB = 5.0 V 

Copyright 1961, 1965 Fairchild Semiconductor, a division of Fairchild Camera and Instrument Corporation 

FAIRCHILCJ 

SEMICONDUCTOR 
313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962·5011, TWX: 910-379-6435 A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 
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PAIFU~BIE.D TRANSISTOR 2N:ZUUl c . . 

SMALL SIGNAL CHARACTERISTICS (f = lKc) 

Symbol Characteristic Min, Max, Units Test Conditions 

hf e Current Gain 15 IC 1,0 mA VCE 
25 IC 5.0 mA VCE 

hib Input Resistance 20 35 n IC 1.0 mA VCB 
10 n IC 5.0 mA VCB 

hrb Voltage Feedback Ratio 2.5 xl0-4 
IC 1.0 mA VCB 

5.0 x 10-4 
IC 5.0 mA VCB 

hob Output Conductance 0.1 0.5 µmho IC 1,0 mA VCB 
1.0 µmho IC 5.0 mA VCB 

NOTES: 

(1) These ratings are limiting values above which the serviceability of any individual semi-conductor 
device may be impaired. 

(2) These are steady state limits. The factory should be consulted on applications involving pulsed 
or low duty cycle operation. 

(3) These ratings give a maximum junction temperature of 200°C and junction-to-case thermal re­
sistance of 97 .3°C/watt ( derating factor of 10.3 mw/°C ). 

(4) Rating refers to a high current point where collector-to-emitter voltage is lowest. 

(5) Pulse conditions: length = 300 µsec ; duty cycle ~ 1 %. 
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2N720A 
NPN HIGH-VOLTAGE GENERAL PURPOSE 

DIFFUSED SILICON PLANAR*TRANSISTOR 

FOR IMPROVED PERFORMANCI 

SEE FAIRCHILD 2N3108 
GENERAL DESCRIPTION - NPN double diffused silicon general purpose transistor for a wide variety of amplifier 

and high speed switcf.iing applications. PHYSICAL DIMENSIONS 
in accordance with 

JEDEC (T0-18) outline ABSOLUTE MAXIMUM RATINGS (25°C) (Note 1) 

Maximum Temperatures 

Storage Temperatures 

Operating Junction Temperature 

Maximum Power Dissipation 

Total Dissipation at 25°C Case Temperature 

at 100°C Case Temperature 

at 25°C Ambient Temperature 

Maximum Voltages 

VCBO 

VCER 

VCEO 

VEBO 

Collector to Base Voltage 

Collector to Emitter Voltage (RBE :'SlOfl) 

Collector to Emitter Voltage 

Emitter to Base Voltage 

ELECTRICAL CHARACTERISTICS {25°C unless otherwise noted) 

Symbol 

hFE 

hFE 
hFE(-55°C) 

hFE 
VBE(sat) 

VCE(sat) 

VBE(sat) 

VCE(sat) 

hfe 

Cobo 

cibo 

Icbo 
Icbo(150oC) 

BVCBO 

VCER(sust) 

VCEO(sust) 

BVEBO 

IEBO 

Characteristics 

DC Pulse Current Gain 

DC Pulse Current Gain 

DC Pulse Current Gain 

DC Current Gain 

Base Saturation Voltage 

Collector Saturation Voltage 

Base Saturation Voltage 

Collector Saturation Voltage 

High Frequency Current Gain 
(f = 20 MHz) 

Output Capacitance 

Input Capacitance 

Collector Cutoff Current 

Collector Cutoff Current 

Collector Breakdown Voltage 

Collector to Emitter Sustaining Voltage 

Collector to Emitter Sustaining Voltage 

Emitter Breakdown Voltage 

Emitter Cutoff Current 

(Notes 2 & 3) 

(Notes 2 & 3) 

(Note 4) 

(Note 4) 

(Note 5) 

(Note 5) 

(Note 5) 

(Note 6) 

(Note 7) 

(Note 4) 

(Note 4) 

Min. 

40 

35 

20 

20 

2.5 

120 

100 

ao 

7 

-65°C to +300°C 

+200°C Maximum 

Max. 

120 

0.9 

1.2 

1.3 

5.0 

15 

85 

10 

15 

10 

1.8 Watts 

1.0 Watt 

0.5 Watt 

120 Volts 

100 Volts 

80 Volts 

7 Volts 

Units 

Volts 

Volts 

Volts 

Volts 

pF 

pF 

mµA 

µA 

Volts 

Volts 

Volts 

Volts 

mµA 

.195DIA--j r 

.178 ;jl J '-l~ DIA 

11flnl~MAX l__I_fT 
3 LEADS ~ LJ ~ .500 MIN 

·.019 DIA _J 
.016 . 

.100 

Collector 

NOTES All d•monsoon• 1n onch"' 
Luds1ro11oldpl•1•dkovor 
Cclloctor1n1ernallyconnectedtoca<o 
Paci.age ••1ghl ,, o 4 11rom 

Test Conditions 

IC= 150 mA VCE 10 v 
IC= 10 mA VCE 10 v 
IC= 10 mA VCE 10 v 
IC= 0.1 mA VCE 10 v 
IC= 50 mA ,JB 5 mA 

IC= 50 mA IB mA 

IC= 150 mA IB 15 mA 

IC= 150 mA IB 15 mA 

IC = 50 mA VCE 10 v 

IE = 0 VCB 10 v 
IC= 0 VEB 0.5 v 
IE= 0 VCB 90 v 
IE = 0 VCB 90 v 
IC= 100 µA IE 0 

IC= 100 mA RBE < 10 n 
(pulsed) 

IC= 30 mA IB 0 
(pulsed) 

IC= 0 IE 100 µA 

IC= 0 VBE 5 v 

" Planar 1s a patented Fairchild process. 

FA.IRCHILCJ 

SEMICONDUCTOR 
313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 
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2N720A FAIRCHILD TRANSISTOR 

SMALL SIGNAL CHARACTERISTICS (f = 1 kHz} 

Syni.bo1 Characteristic Min. Max. Units Test Conditions 

hfe Current Gain 3o 100 1E = 1 mA VCE 5 v 
45 IE = 5 mA VCE 10 v 

bib Ini>ut Resistance 20 30 (2 IE= 1 mA VCB 5 v 
4 8 (2 1E l: 5 mA VCB 10 v 

hrb Voltage Feedback Ratio 1.25 
. -4 

IE". 1 mA VCB 5 v xlO 

1.50 x10-4 IE ~ 5 mA VCB 10 v 
hob Output Conductance 0.5 µmho 1E = 1 mA VCB 5 v 

0.5 µmho 1E = 5 mA VCB 10 v 

NOTES: 
. . . 

1 •. These ratings iµ,oe liihiting values above which the.serviceability Qf any individual semiconductor device may be impaired, 

2. These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operation. 

3. These ratings give a maximu~ junction temperature of 200°C and junction-to-case thermal resistance of 97.3°C/Watt (derating factor of 10.3 mW/°C). 

4. Rating refers to a high current point where collector-to-emitter voltage is lowest. 

5. Pulse conditions: length= 300 µsec; duty cycle :51%. 

· 6. The 90th percentile shall be no greater than 1 mµA. 

7. The 90th percentile shall be no greater than 5 µA. 
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2N721 · 2N722 · 2N1131 · 2N1132 
PNP GENERAL PURPOSE TYPE 

DIFFUSED SILICON TRANSISTORS 

These devices are PNP silicon transistors designed for use in high performance amplifiers, 
oscillators and some switching circuits. They perform at frequencies from DC to VHF. 

ABSOLUTE MAXIMUM RATINGS (25°C) [Note 1] 

Maximum Temperatures 

Storage Temperature 
Operating Junction Temperature 
Lead Temperature (Soldering, No Time Limit) 

Maximum Power Dissipation 

Total Dissipation at 25°C Case Temperature [Notes 2 & 3] 

Maximum Voltages 

at 100°C Case Temperature [Notes 2 & 3] 
at 25°C Ambient Temperature [Notes 2 & 3] 

Vcao Collector to Base Voltage 
VCER Collector to Emitter Voltage R,. ::;: IO n [Note 4] 
Vero Collector to Emitter Voltage [Note 4] 
Veoo Emitter to Base Voltage 

;-65°C to +3oo•c 
175°C Maximum 
300°C Maximum 

2N721 
2N722 

1.5 Watts 
0.75 Watt 
0.40 Watt 

2N1131 
2N1132 

2:0 Watts 
~.O Watt 
0.6 Watt 

-50 Volts 
-50 Volts 
-35 Volts 
-5.0 Volts 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

Symbol 

v,, (sat) 

Ve, (sat) 

lceo 

NOTES: 

2N721 
2Nll31 

2N722 
2N1132 

Characteristic Min. Typ. Max. Min. Typ. Max. Units Test Conditions 

DC Pulse 20 
Current Gain 
[Note 5] 

Base Satura· 
tion Voltage 

Collector 
Saturation 
Voltage 

High Fre- 2.5 
quency Cur-
rent Gain 
(f = 20 me) 

Collector Cut­
off Current 

26 45 

-0.9 -1.3 

-1.0 -1.5 

3.5 

0.01 1.0 

30 45 90 le= 150 mA Vee= -10 V 

-0.95 -1.3 Volts le= 150 mA la= 15 mA 

-1.0 -1.5 Volts le= 150 mA la= 15 mA 

3.0 4.5 le= 50 mA Vee= -10 V 

0.01 1.0 µA 1, = 0 Vee= -30 V 

(!) These ratings art limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 

PHYSICAL DIMENSIONS 
in accordance with 

JEDEC (T0·18) outline 

.195DIA."""71 r 

.1
7
8 ~I r·~DIA. 
.2I0~.030MAlt .170 _l 

L IT 
3 LEADS .500 MIN . 

• ~l~ OIA. ~·~ Ll 

NOTES: All dimensions'" inchu 
Lu<ls•resold·pllttdko .. r 
Collecto•1nlernt!ly'connectedtouu 

2N721 • 2N722 

PHYSICAL DIMENSIONS 
in accordance with 

JEDEC (T0-5) outline 

NOTES: All dimensions 1n 1nchu 
Lnds.,e1old-pl•ltdkov1t 
Colltclor1nterna11,connecttdlouu 

2N1131 • 2Nll32 

(3) These ratings give a maximum junction temperature of 175° C and junction-to-case thermal resistance of 100° C/Watt for the 2N721 and 2N722 (de· 
rating factor of 10 mW/°C); for the2Nl13land 2Nll32, 75°C/Watt (derating factor of 13.3 mW/°C). Junction-to-ambient thermal resistance of 375°C/ 
Watt (derating factor of 2.7 mW/°C) for the2N721 and 2N722 ; for the2Nll31 and 2Nl132, 250°C/Watt (derating factor 4.0 mW/°C). 

(4) Rating refers to a high-current point where collector-to-emitter voltage is lowest. 
(5) Pulse Conditions: length= 300 µsec; duty cycle= 1 % . 
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2N721 • 2Nll31 FAIRCHILD TRANSISTORS 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

Symbol Characteristic Min. Typ. Max. Units TEST CONDITIONS 

h .. DC Pulse Current Gain [Note 5] 15 26 le= 5.0 mA Vee= -10 V 
c .• Output Capacitance 31 45 pf 1. = 0 Vee= -10 V 
lcao (150°C) Collector Cutoff Current 2.0 100 µA 1, = 0 Vea= -30 V 
BVeao Collector to Base Breakdown Voltage -50 Volts le= 100µA 1, = 0 
Vee• (sust) Collector to Emitter -50 Volts le= lOOmA R,, ::,; 10 n 

Sustaining Voltage (pulsed) 
Vceo (sust) Collector to Emitter -35 Volts le= lOOmA la= 0 

Sustaining Voltage (pulsed) 
BVeao Emitter to Base Voltage -5.0 Volts le= 0 le= lOOµA 
1 .. 0 Emitter Cutoff Current 0.1 100 ~·A le= 0 v .. = -2.0 v 
Cre Emitter Transition Capacitance (For 2N721 only) 57 100 pf le= 0 v .. = -0.5 v 
Cre Emitter Transition Capacitance (For 2Nl131 only) 57 80 pf le= 0 v .. = -0.5 v 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

Symbol Characteristic Min. Typ. Max. Units TEST CONDITIONS 

h •• DC Pulse Current Gain [Note 5] 25 55 le= 5.0 mA Ve,= -10 V 
c .• Output Capacitance 31 45 pf 1, = 0 Veo = -10 V 
lcoo (150°C) Collector Cutoff Current 2.0 100 µA le= 0 Veo = -30 V 
BVcoo Collector to Base Breakdown Voltage -50 Volts le= lOOµA 1, = 0 
VCER (sust) Collector to Emitter -50 Volts le= lOOmA R,. ::,; 10 n 

Sustaining Voltage (pulsed) 
Vceo (sust) Collector to Emitter -35 Volts le= lOOmA 1, = 0 

Sustaining Voltage (pulsed) 
BV.,o Emitter to Base Voltage -5.0 Volts le= 0 I,= 100µA 
1 .. 0 Emitter Cutoff Current 0.1 100 µA le= 0 v .. = -2.0 v 
Cre Emitter Transition Capacitance (For 2N722 only) 57 100 pf le= 0 v .. = -0.5 v 
Cre Emitter Transition Capacitance (For 2Nl132 only) 57 80 pf le= 0 v .. = -0.5 v 

TEST CONDITIONS TEST CONDITIONS 
Ve= -5 V; le= 1.0 mA; f = 1.0 kc Ve = -10 V; le = 5.0 mA; f = 1.0 kc 

2N721 • 2Nl131 2N722 • 2N1132 2N721 • 2Nl131 2N722 • 2Nl132 
Sym. Character. Min. Typ. Max. Min. Typ. Max. Sym. Character. Min. Typ. Max. Min. Typ. Max. 

h1. Current 15 34 50 25 57 100 h1. Current 20 38 30 60 
Transfer Transfer 
Ratio Ratio 

h;b Input Re· 25n 27 35n 25n 27 35n h;b Input Re- 6.2 1o<n 6.2 lOn 
sistance sistance 

h,. Voltage Feed- 1.3 8.0x10·• 2.0 8.0x 10-• h,. Voltage Feed- 1.3 8.0xlQ·• 2.0 8.0xlQ·• 
back Ratio back Ratio 

hob Output 0.3 1.0µmho 0.3 l.Oµmho h •• Output 0.5 5.0µmho 0.6 5.0µmho 
Conductance Conductance 
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2N743•2N744 
NPN HIGH-SPEED SATURATED SWITCHES 

SILICON PLANAR* EPITAXIAL TRANSISTORS 

GENERAL DESCRIPTION - The Fairchild 2N743 and 2N744 are NPN silicon PLANAR epitaxial transistors designed for use in 

high-speed saturated switching applications. They are suitable for most satelllte and conventional, small-signal, RF, and digi­

tal type circuits. 

ABSOLUTE MAXIMUM RATINGS [Note l] 

Maximum Temperatures 

Storage Temperature 

Operating JW'lction Temperature 

Lead Temperature (Soldering, 10 sec time limit) 

Maximum Power Dissipation 

Total Dis.sipation at 25°C Case Temperature 

at 25°C Ambient Temperature 

Maximum Voltages and Current 

V CBO Collector to Base Voltage 

V CEO Collector to Emitter Voltage (Note 4 J 
VEBO Emitter to Base Voltage 

Ic Collector Current 

ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) 

Symbol Characteristic 

hFE DC Current Gain 

hFE(-55°C) DC Current Qain 

hFE DC Pulse 'Current Gain [Note 5 J 
hFE DC Current Gain 

[Notes 2 and 3 J 

[Notes 2 and 3 J 

VCE(sat) Collector Saturation Voltage (TA= 170°C) 

VCE(sat) Collector Saturation Voltage (TA= 170°C) 

VBE(sat) Base Saturation Voltage 

VBE(sat) Base Saturation Voltage (TA= -55°C) 

VBE(sat) Base Saturation Voltage (pulsed) [Note 5 J 

VBE(sat) Base Saturation Voltage (pulsed) [Note 5 J 
TA = -55'C 

hie High Frequency Current Gain (f= 100 MHii:) 

cob Output Capacitance 

1CBO Collector Cutoff Current 

1CES Collector Cutoff Current 

ICE (lOO'C) Collector Cutoff Current 

ICES(l 70°C) Collector Cutoff Current 

1EBO Emitter Cutoff Current 

VCEO{su.1t) Collector to Emitter Sustaining Voltage 
[Notes 4 and 5 J 

T s Charge Storage Time Constant {see Fig. 1) 
[Note 6 J 

T 
on Turn On Time (see Figure 2) 

(Circuit Condition 2) 

T on Turn On Time (see Figure 2\ 
(Circuit Condition 1) 

Taff Turn Off Time (see Figure 2) 

(Circuit Condition 1) 

Taff Turn Off Time (see Figure 2) 
(Circuit Condition 2) 

2N743 

Min. Max. 

20 60 

10 

10 

10 

0,35 

LO 

0.65 0,85 

l.l 

1.5 

1.6 

9.0 

5.0 

1.0 

1.0 

30 

100 

10 

12 

14 

12 

16 

24 

40 

(1) These ratings arc limiting values above which lhe scrviceal:iilily of any individual semiconductor device may be impaired. 

-65°C to +300°C 

175°C Maximum 

230°C Maximum 

1.0 Watt 

0.3 Watt 

20 Volts 

12 Volts 

5.0 Volts 

200 mA 

Min. 

40 

20 

20 

20 

0.65 

9,0 

12 

(2) These are steady st.ate limits. The factory should be consulted on applications involving plllsed or low duty cycle operations. 

2N744 

(3) These ratrngs give a max..imum junction temperature of 175°C and jun<:tion-to-c:...sc thermal resistance of 150°C/wau (derating factor of 6.7 mW/"C); 
jUJ1clion-to-ambient thermal resistance of SOO'C/watt (deratrng factor of 2,0 mW/"C). 

(4) Rating refers lo a high-cw-rent point where collector-to-emitter voltage is lowest. 

15) PW ~e Condi lions: length "' 300 µsec; duty cycle "' 2 % . 

(6) Measured on Sampling Scope. PW 2' 200 nscc. 
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Max. 

120 

0.35 

LO 

0,85 

Ll 

1.5 

1.6 

5.0 

1.0 

1.0 

30 

100 

10 

18 

12 

16 

24 

45 

FOR IMPROVED PERFORMANCE 
SEE FAIRCHILD 2N2369A 

Units 

Volt 

Volt 

Volt 

Volts 

Volts 

Volts 

dB 

pF 

µA 

µA 

µA 

µA 

µA 

Volts 

nsec 

nsec 

nsec 

nsec 

nsec 

PHYSICAL DIMENSIONS 
in accordance with 

JEDEC (T0-18) outline 

195 DIA~ r· 
.178 ,:"1111 rl5~ DIA. 

n~. ~1,030 MAX. j_ _ _J_ 
. TT 

3 LEADS~ ~ ~ ~ .500 MIN . 
. 019 DIA. I 
.016 _ _!_ 

NOTES All dimensions •n inches 

Leadsaregoldplatedkova' 
Colleotor1ntemallyconn&ledlooase 

Test Conditions 

Ic= 10 mA vcE=0.35 v 

Ic= 10 mA vcE=0.35V 

lc=lOO mA vcE= 1.0 v 
le= LO mA V CE= 0.25 V 

Ic= 10 mA !B 1.0 mA 

lc=lOO mA lB 10 mA 

Ic= 10 mA lB 1.0 mA 

Ic= 10 mA IB 1.0 mA 

Ic=lOOmA IB 10 mA 

Ic=lOO mA IB 10 mA 

Ic= 10 mA V c'E = 10 v 

IE= vcB= 5.0 v 

IE= vcB= 20 v 

vcE=20 v VBE= 

vcE=!OV VBE = 0.35 V 

vcE=20 v VBE= 0 

le= 0 VEB= 5.0 v 

Ic~uf~e~ IB = 0 

I =I =I = 10 mA C B1 B2 

lc"'IOO mA, IB 1 =40 mA, 

IB2=20 mA 

Ic= 10 mA, 181 =3.0 mA, 

182 =1.5 mA 

le= 10 mA, 181 .::3.0 mA, 

182 =1.5 mA 

le= loo mA, JB 1 = 40 mA, 

IB2 = 20 mA 

*Planar is a patented Fairchild process. 
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2 

' o: .. · ·r-:-
. · • Yin 

-10---

Pulse Generator 
Yin Rise Time-= 1nsec 
Source -lmpeda.nce • S!>A 

...,..--, 
0 

;• 10'11. 

"'\: v!..t 
.1---1 •• -r 90'11. 

Putst Generator 
Yin Ri11 time c. 1 nsec 
Source Impedance = 50.n. 

Ic_ 1iJ(1) 1iJ(2) 
ma ma ma 

10 3 -1.5 

100 40 -20.0 

FIGURE 1 

V;n Rise Time less than 1 nsec ~ 

PW"'300nsec 
0111, Crc11 c. 2 'JI. 

FIGURE 2 

R4 11 
R1 -ii-

Vin r-.... 
Rz 50n 

0.0023 0.0023 

R3 ~05 o.~~5 
--,r 

...IL 

Vee~ OJ OJ _j_~ Vee 

Vin Rise Time less than 1 nsec ""'= pw:: 300 nsec 
Duty Cycle < 2 % 

VBE(O) vee Rl = R2 Ra R4 
v v a a a 

-1.5 3.0 3.3k 50 220 

.-2.4 6. 0 330 56 0 

2:'40 

R5 
-vv v,~ 

R5 t on 
a VBB,V 

0 -3.0 

lk -4.5 

+6V--:iL..._ 

0 
-4v~-f.._~~====::;: 

0 

lO'JI. 

To Sampling Oscilloscope 
Input Impedance • 50 A 
Rise Timt :! lnsec 

v~ 

V ut 

IO'll. 

i _/ F9Q'll. 

lo11 

f"· lo11 -

To Samplin9 Oscilloscope 
Input ho,1donc1 • 50 11 
Rise Tiin1 s lnuc 

toff 

Vin, V VBB,V Vin, V 

15.0 12.0 -15.0 

20.0 15.3 -20.0 



2N753 
NPN MEDIUM SPEED SWITCH 

SILICON PLANAR* EPITAXIAL TRANSISTOR 

FOR IMPROVED PERFORMANCE 
SEE FAIRCHILD 2N2369 A 

GENERAL DESClUPTION - The Fairchild 2N753 is an NPN silicon PLANAR epitaxial transistor designed 

specifically for high-speed, low-power saturated switching applications. PHYSICAL DIMENSIONS 
in accordance with 

JEDEC (T0·18) outline 
ABSOLUTE MAXIMUM RATINGS (Note 1) 

Ma.Ximum Temperatures 

Storage Temperature 

Operating Junction Temperature 

Maximum Power Dissipation 

Total Dissipation at 25°C Case Temperature (Notes 2 and 3) 

at 25°C Ambient Temperature (Notes 2 and 3) 

Maximum Voltages and Current 

VCBO 

VCER 

VCEO 

VEBO 

Ic 

Collector to Base Voltage 

Collector to Emitter Voltage 

Collector to Emitter Voltage 

Emitter to Base Voltage 

Collector Current 

(RBE = 10!1) 

(Note 4) 

(Note 4) 

ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) 

Symbol Characteristic 

hFE DC Current Gain 

VCE(sat) Collector Saturation Voltage 

VBE(sat) Base Saturation Voltage 

1CBO Collector Cutoff Current 

1CBO Collector Cutoff Current 

ICBO(l50"C) Collector Cutoff Current 

1CER Collector-Emitter Cutoff Current 
Resistance Return 

1EBO Emitter Cutoff Current 

c~bo Output Capacitance (f = 1. 0 MHz) 

hfe High Frequency Current Gain (f = lOOMHz) 

BVCER Collector-Emmer Breakdown Voltage, 
Resistance Return (Note 4) 

BVCEO Collector-Emitter Breakdown Voltage, 
Open Circuit (Note 4) 

T Charge storage Time Constant (Note 5) s 

ton Turn On Time (Note 6) 

toff Turn Off Time (Note 6) 

NOTES: 

Min. 

40 

0.7 

2.0 

20 

15 

-65"C to + l 75°C 

175°C Maximum 

Max. 

120 

0. 6 

0.9 

0. 5 

10 

30 

10 

10 

5.0 

Units 

Volts 

Volts 

µA 

µA 

µA 

µA 

µA 

pF 

Volts 

1. 0 Watt 

0. 3 Watt 

25 Volts 

20 Volts 

15 Volts 

5. 0 Vol.ts 

50 mA 

Ic 

Ic 

Ic 

IE 

IE 

IE 

VCE 

Ic 

IE 

IE 

.195DIA r·· 

.178 11 r~ DIA. 

lf~~' I :OJ~IMAX. 
.. .1T 

JLEAOS · .500 MIN. 

:~rno1~ ~ ~ ~ .J 

~:io~. --.050 
t.Ndlle2 .050 

Emitter / : ·- • .L.___ .l 
(etl!~l : • ~+-· -1

: .100 1 \ ·-· · --·····-r 
45· • •. .-' 
~ '-. .._, -Collector 

.046 L .048 LHOflo J 

.036 - .018 
NOTES Al!d1mens1ons.n1nches 

Leadsll•eeoldplatedkovar 
CoHectortnfern111yconnec!ed!ocase 

Test Conditions 

10 

10 

10 

0 

0 

0 

20 

0 

0 

-10 

10 

mA 

mA 

mA 

v 

mA 

mA 

VCE 

IB 

IB 

VCB 

VCB 

VCB 

RBE 

VEB 

VCB 

VCE 

1. 0 v 

1.-0 mA 

1. 0 mA 

15 v 

25 v 

15 v 

100 Kn 

5.0 v 
5.0 v 

10 v 

10 !1 Ic 
(pulsed) 

RBE 

Ic 10 mA 
(pulsed) 

IB 0 Volts 

35 nsec Ic 10 mA vcc 
10 v 

40 nsec vcc 3.0 v RL 270 !1 

75 nsec vcc 3.0 v RL 270 !1 

•Planar is a patented Fairchild process. 

(1) These ratings are limiting values above which the serviceability of any individual·semiconductor device may be impaired. 

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 

(3) These ratings give a maximum junction temperature of 175°C and junction-to-case thermal resistance of 150°C/Watt (derating factor of 6. 67 mW /°C);. junction-to-
ambient thermal resistance of 500°C/Watt (derating factor of 2. O mW /"C). 

(4) Rating refers to a high current point where collector-to-emitter voltage is lowest. 

(5) RL = I kfl, 181 =182 = !OmA (see Figure 2) 

(6) 181 = 3. OmA, 182 = 1. 0 mA, tw ?400 nsec, duty cycle <2%, (see Figure!). 
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FIGURE 1 

Turn-On and Turn-Off Circuit 

.FROM 
Model 303. 
Lumatron Mercury 
Relay Pulse Generator 
or equivalent. 
(Source Impedance 

' equal 50 QI 

1on 
v88 • -4 Vdc 
Vin• +21 Vp-p j__ __ _ 

.1 µF 

+ 

FIGURE 2 

.01 µF 

.1 µF 

270 Q . 

+ Vee= 
3Vdc 

toll 
v88 ·+17Vdc 

TO 
Model 12 - AB 
Lumatron Sampling 
Oscilloscope 
or equivalent 

L01~~-p 

T 90% 
-2~~ ~n 

lv~ut 
toll I-=. 

Storage Time Circuit 

FROM 
Model 303 
tumatron Mercury 
Relay Pulse Generator 
or equivalent. 
(Source Impedance 
equal 50QI 

Vin R.ise Time Less Than 1 nsec 

"A11 

Vas= + 

UVdc -

10 µF 

2-42 

890Q 

91Q 

10 µF 

+ Vee· 
lOVdc 

TO 
Model 12 - AB 
Lumatron Sampling 
Osei I loscope 
or equivalent . 



2N783 
NPN HIGH-SPEED SWITCH 

SILICON PLANAR* EPITAXIAL TRANSISTOR 

FOR IMPROVED PERFORMANCE 
SEE FAIRCHILD 2N2369A 

GENERAL DESCRIPTION - The Fairchild 2N783 is an NPN silicon PLANAR epitaxial transistor designed speci­

fically for high-speed, low-power saturated switching applications. 
PHYSICAL DIMENSIONS 

in accordance with 
JEDEC (T0-18) outline 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Teinperatures 

Storage Temperature 

Operating Junction Temperature 

Maximum Power Dissipation 

Total Dissipation at 25'C Case Temperature (Notes and 3) 

at 25'C Ambient Temperature (Notes and 3) 

Maximum Voltages and Current 

Collector to Base Voltage 

Collector to Emitter Voltage (RBE 

Emitter to Base Voltage 

Collector Current 

1011) 

ELECTRICAL CHARACTERISTICS (25°C Free Air Te1llperature unless otherwise 

Symbol Characteristic 

hFE DC Current Gain 

VCE(sat) Collector Saturation Voltage 

VBE(sat) Base Saturation Voltage 

1CBO 
Collector Cutoff Current 

ICBO(t50'C) Collector Cutoff Current 

hfe High Frequency Current Gain (f = lOOMHz) 

Cobo Output Capacitance (f = 1.0MHz) 

t Storage Time (Note 4) 
s 

t Turn on On Time (Note 5) 

toff Turn Off Time (Note 5) 

BVCBO Collector to Base Breakdown Voltage 

BVCER Collector to Emitter Breakdown Voltage (RBE 1011) 

BVEBO Emitter to Base Breakdown Voltage 

NOTES: 

noted) 

Min. 

20. 

0.7 

2.0 

40 

20 

5. 0 

-65'C to +300'C 

175'C Maximum 

Max. 

60 

0.25 

0.9 

250 

30 

3. 5 

10 

16 

30 

1. 0 Watt 

0. 3 Watt 

40 Volts 

20 Volts 

5. 0 Volts 

200 mA 

Units 

Volts 

Volts 

nA 

µA 

pF 

nsec 

nsec 

nsec 

Volts 

Volts 

Volts 

re 
re 
IC 

IE 

IE 

IC 

IE 

re 
1Bl 
1Bl 
IE 

re 
Ic 

.195DIA-1 f-

.llS 1~~11l:M: If I l~_1_ 
TT 

3LEADS n n n .500 MIN. 

:~rn DIA Li Li LJ-1 

NOTES Alld1mens1onson inches 

Leadsa•e1old·platedk0Yi" 
C<>llectorolllf!rl'llllly<'<lnnlOChldloc...., 

Test Conditions 

10 mA VCE 1. 0 v 
10 mA IB 1. 0 mA 

10 mA IB 1. 0 mA 

0 VCB 25 v 
0 VCB 25 v 

10 mA VCE 10 v 
0 VCB 10 v 

10 mA vcc 10 v 
3.0 mA 1B2 1. 0 mA 

3.0 mA 1B2 1. 0 mA 

0 re 100 µA 

1. 0 mA VBE 0 

0 IE 100 µA 

Planar is a patented Fairchild process. 

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 

(3) These ratings give a maximum junction temperature of 175°C and junction-to-case thermal resistance of 150°C/Watt (derating 

factor of 6. 67mW/'C); junction-to-ambient thermal resistance of 500'C/Watt (derating factor of 2. OmW/'C). 

(4) IBl = 10 mA, IB2 = 10 mA, RL = 1 kn, (see Figure 2). 

(5) V CC = 3. OV, RL = 27011, (see Figure 1). 
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FAIRCHILD TRANSISTOR - TYPE 2N783 

FIGUlE i 
' TURN-ON AND TURN-OFF CIRCUIT 

FROM 
Model 303 
Lu matron Mere ury 
Relay Pulse Generator 
or equivalent. · 
(Source I rhpedance 
equal 50 Q) 

ton 
vBB = -4 Vdc 
Vin = +21 Vp-p j__ __ _ 

5 k'2 

50Q .1 J.LF 

+ 

FIGURE 2 

TO . 

.OlJ.LF 270Q 
Model 12 - AB 
Lumatron Sampling 
Osei I loscope 
or equivalent 

.1 J.LF 

+ Vee= 
3Vdc 

toff 
vBB = -17Vdc 

G~~~-p 

~ 90% 
-2~n 

lv~ut 
1ott 1--= 

STORAGE TIME CIRCUIT 

FROM 
Model 303 
Lumatron Mercury 
Relay Pulse Generator 
or equivalent. 
(Source Impedance 
equal 50Ql 68Q lOJ.LF 

Vin Rise Ti me Less Than 1 nsec 

VBB = + 

11 Vdc -
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lOJ.LF 

+ Vee= 
lOVdc 

TO 
Model 12 - AB 
Lu matron Sampling 
Osei lloscope 
or equivalent 



2N834 
NPN HIGH-SPEED SWITCH 

DIFFUSED SILICON PLANAR EPITAXIAL TRANSISTOR 

FOR IMPROVED PERFORMANCE SEE FAIRCHILD 2N2369 

GENERAL DESCRIPTION - The Fairchild 2N834 is an NPN silicon PLANAR epitaxial transistor 

designed for high-speed saturated switching applications. It is suitable for most satellite and con­

ventional, small signal, RF, and digital type circuits. 

ABSOLUTE MAXIMUM RATINGS [Note 1] 

Maximum Temperatures 
Storage Temperature 

Opera~ng Junctio? Temperature 

Lead Temperature (Soldering, 10 sec time limit) 

Maxi!11um Power Dissipation 

Total Dissipation at 2S°C Case Temperature [Notes 2 and 3) 

at 25°~ Ambient Temper.ature [Notes 2 and 3] 

Maximum Voltages and Current 
V CBO Collector to Base Voltage 

V CES Collector to Emitter Voltage 

V EBO Emitter to Base Voltage 

le Collector Current 

-65°C to +175°C 

175°C Maximum 

240°C Maximum 

1.0 Watt 

0.3 Watt 

40 Volts 

30 Volts 

5.0 Volts 

200 mA 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

SYMBOL CHARACTERISTIC MIN. MAX. UNITS 

hFE DC Pulse Current Gain [Note 4 J 25 

VCE(sat) Collector Saturation Voltage 0.25 Volt 

VCE(sat) Collector Saturation Voltage 0.4 Volt 

v13E(sat) Base Saturation Voltage 0.9 Volt 

hfe High Frequency Current Gain (f = 100 me) 3.5 

fT Gain-Bandwidth Product (f = 100 me) 350 me 

ICBO Collector Cutoff Current 0.5 µA 

ICBO (150°C) Collector Cutoff Current 30 µA 

iCES Collector Cutoff Current 10 µA 

cob Output Capacitance 4.0 pf 

T Charge Storage Time Constant 25 nsec s 
T on Turn On Time 35 nsec 

Toff Turn Off Time 75 nsec 

BVCBO Collector to Base Breakdown Voltage 40 Volts 

BVEBO Emitter to Base Breakdown Voltage 5.0 Volts 

IC 

IC 

IC 

IC 

IC 

re 
IE 

IE 

VCE 

IE 
See 

See 

See 

IC 

I~ 

PHYSICAL DIMENSIONS 
in accordance with 

JEDEC (T0,18) outli'ne 

:mo1A~I. \ ~5go1A. 
-r 

.030 I 1.210 MAX. .170 

Seating l._ i 
Pl~ 

3 LEADS n n n .500 MIN. 

:m0 ~A u u u-1 

Emitter 

Base 

Collector 

NOTES: All dimensions in im:hes 
Leads are gold·plated kovar 
Collector intf:rnally copnected to case 
Pac~age ~ight is G.43•gram 

TEST CONDITIONS 

10 mA VCE 1.0 v 
10 JllA IB 1.0 mA 

50 mA IB 5.0 v 
10 mA IB 1.0 mA 

10 mA VCE 15 v 
10 mA VCE 15 v 

0 VCB 20 v 
0 VCB 20 v 

30 v VBE 0 

0 VCB 10 v 
Figure 1 

Figure 2 

Figure 2 

100 µA IE 0 

100 µA IC 0 

Copyright 1963 by Fairchild Semiconductor, a Division of Fairchild Camera and Instrument Corporation 

NOTES: 

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

(2) The$e are steady state limits. The f'!ctory should be consulted on applications involving pµlsed or low duty cycle operations . 

. (3) These ratings give a maximum junction temperature of l 75°C and junction-to-case thermal resistance of 150°C/Watt (deratlng factor of 6.67 mW/°C); junction-to-ambient 
thermal resistance of 500°C/Watt (derating factor of 2.0 mW /°C). · 

(4) Pulse Conditions: length S 300 µsec; duty cycle S 2%. 
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FAIRCHILD TRANSISTOR 2N834 

- - • ov 

-- -4.0V 

---+7.0V 

ov- - - - - - - • 
-2.0V 

980Q 
-~"---VVV-~ + 10 v 

Pulse Volts 
Internal Resistance 

Figure 1 

Pulse Volts 
Internal Resistance 

Figure .2 
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Sampling 
Resistor 

. Adjust for 
· le = lOmA 

le = lOmA 

181 = +lOmA 

I 82 = - lOmA 

260Q 20Q 

Adjust for 
Samplin9 
Resistor 

· le = lOmA 

le = +lOmA 

181 = +3.0 mA 

I 82 = - 1.0 mA 



2N835 
NPN HIGH-SPEED SWITCH 

DIFFUSED SILICON PLAN AR* EPITAXIAL TRANSISTOR 

FOR IMPROVED PERFORMANCE 
GENERAL DESCRIPTION - The Fairchild· 2N83 5 is an NPN silicon PLANAR epitaxialtransistor designed specifically SEE FAIRCH I LO 2N2369 A 
for high-speed, low-power saturated switching applications. 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 

Storage Temperature 

Operating Junction Temperature 

Lead Temperature (1/16" ± 1/32" from case for 10 sec) 

Maximum Power Dissipation 

Total Dissipation at 25°C Case Temperature (Notes 2 and 3) 

at 25°C Ambient Temperature (Notes 2 and 3) 

Maximum Voltages mid Current 

VCBO 

VCES 

VCEO 

VEBO 

re 

Collector to Base Voltage 

Collector to Emitter Voltage 

Collector to Emitter Voltage 

Emitter to Base Voltage 

Collector Current 

ELECTRICAL CHARACTERISTICS (25°C free air temperature unless otherwise noted) 

Symbol Characteristic Min. Max. 

hFE DC Current Gain 20 

VCE(sat) Collector Saturation Voltage 0.3 

VBE(sat) Base Saturation Voltage 0.9 

hfe High Frequency Current Gain (f = 100 MHz) 3.0 

fT Gain-Bandwidth Product 300 

1CBO Collector Cutoff Current 0.5 

ICB0(150°C) Collector Cutoff Current 30 

1CES Collector Cutoff Current 10 

1EBO Emitter Cutoff Current 10 

cob Output Capacitance 4.0 

Ton Turn On Time 20 

Toff \I'urn Off Time 35 

l's Charge Storage Time Constant 35 

BVCBO Collector to Base Breakdown Voltage 25 

BVEBO Emitter to Base Breakdown Voltage 3.0 

NOTES: 

-65°C to +175°c 

175°C Maximum 

240°C Maximum 

Units 

Volts 

Volts 

MHz 

µA 

µA 

µA 

µA 

pf 

nsec 

nsec 

nsec 

Volts 

·volts 

1.0 Watt 

0.3 Watt 

25 Volts 

20 Volts 

20 Volts 

3.0 Volts 

200 mA 

Ic 

IC 

IC 

IC 

Ic 

IE 

IE 

PHYSICAL DIMENSIONS 
in accordance with 

JEDEC (T0-18) outline 

.195DIA-1 r 

.178 -ril 11:~~~ DIA. 

l~=i*W< 
3 LEADS n n n .500 MIN. 

:~rn DIA. LJ LJ LJ-1 

.100 
Base 

LeadNo.2 

Emitter 
Ltallllo.I 

Collector 
LndNo3 

NOTES: A!I dimensions m inches 

Leadsaregold-platedkovar 
Collector1nternal1yconnectedlocase 

Test Conditions 

= 10 mA VCE = 1.0 V 
= 10 mA IB = 1.0 mA 

= 10 mA IB = 1.0 mA 

= 10 mA VCE = 15 v 

= 10 mA VCE = 15 v 

= 0 VCB = 20 v 

= 0 VCB = 20 v 

VCE = 20 V VBE = 0 

Ic = 0 VEB = 3.0 V 

IE = 0 VCB = 10 v 

See Figure 2 

See Figure 2 

See Figure 1 

Ic = 10 µA IE 0 

IE = 10 µA IC 0 

" Planar is a patented Fairchild process. 

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 

(3) 'These ratings give a maximum junction temperature of 175°C and junction-to-case thermal resistance of 150°C/watt (deratlng factor 
of 6.67 mW/°C); junction-to-ambient thermal resistance Of 500°C/watt (derating factor of°2.0 mW/°C). 
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FIGURE 1-Charge storage time constant measurement circuit 

+10 Vdc 

160 

0 

v. 
In -10 v 50 500 

Use Lumatron Model 420 Switching 
Time Test Set or Equivalent. 

+11 v 

FIGURE 2-Turn-on and turn-off time measurement circuit 

50 5k 

+3 Vdc 

280 

..-----..-v-----1~ Vout 
1.5 K 0.1 µF 

Use Lumatron Model 420 Switching 
Time Test Set or Equivalent. 

ton: Va.a· -4.Vdc I t 
-
______ • ______ ...._vin = +21Vdc 

ov 
t011 : v88= +16 Vdc 

0 v------. -, -. ·1--.-,-. -. ----.-1 Vin ~ -1.9 VdC 
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2N8·69 
PNP NON-SATURATING SWITCH AND RF AMPLIFIER 

DIFFUSED SILICON PLANAR TRANSISTOR 

GENERAL DESCRIPTION - The 2N869 is a double diffused silicon PNP planar 

transistor packaged in the JEDEC T0-18 outline. It is designed as a high-frequency 

general-purpose transistor and is used to advantage in complementary type circuits 

with the 2N916. Typical fT is 150 me. 

ABSOLUTE MAXIMUM RATINGS [Note 1 J 

Maximum Temperatures 

Storage Temperature 

Operating Junction Temperature 

Lead Temperature (Soldering, No Time Limit) 

Maximum Power Dissipation 

Total Dissipation at 25°C Case Temperature [Note 2 & 3] 

at 100°C Case Temperature (Note 2 & 3) 

at 25°C Ambient Temperature 

Maximum Voltages 

V CBO - Collector to Base Voltage 

-65°C to +200°C 

200°c Maximum 

300°C Maximum 

1.2 Watts 

.68 Watt 

.36 Watt 

-25 Volts 

V CER - Collector to Emitter Voltage (RBE ~ 10 Q) (Note 4) 

V CEO - Collector to Emitter Voltage [Note 4 J 

-25 Volts 

-18 Volts 

V EBO - Emitter to Base Voltage -5.0 Volts 

ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) 

Symbol Characteristic Min. Max. Units 

hFE DC Pulse Current Gain [Note 5] 20 120 

V BE(sat) Base Saturation Voltage -1.0 Volts 

V CE(sat) Collector Saturation Voltage -1.0 Volts 

hfe High Frequency Current Gain 1.0 
f = 100 me 

cob Output Capacitance 9.0 pf 

CTE Emitter Transition Capacitance 11 pf 

ICBO Collector Cutoff Current 10 mµA 

ICBO(l50oC) Collector Cutoff Current 25 µA 

BVCBO Collector to Base Breakdown -25 Volts 
Voltage [Note 4] 

V CER(sust) Collector to Emitter Sustaining -25 Volts 
Voltage l Note 4] 

BVEBO Emitter to Base Breakdown -5.0 Volts 
Voltage 

PHYSICAL DIMENSIONS 
in accordance with 

JEDEC (T0-18) outline 

.l95DIA~ r 

.178 al 11:~ DIA. 

:n~~l030MAX. L _ __1_ 
.TT 

3 LEADS ~ ~ ~ .500 MIN . 
. Dl9DIA. _l 
.016 

.100 

Collector ..... 

Lead1are1old·ple1edkower 
Collacloronlernallyconnecledlocut 

Pach&e 1u11ht 0.4 1rem 

Test Conditions 

IC= 10 mA VCE = -5.0 V 

IC= 10 mA IB = 1.0 mA 

le= 10 mA I = B 1.0 mA 

IC= 10 mA VCE = -15 v 

IE = 0 VCB = -10 v 
IC = 0 VEB = -0.5 V 

IE = 0 VCB = -15 v 
IE = 0 VCB = -15 v 
IC= 10 µA IE = 0 

le= 30 mA RBE '°" 10 Q 
(pulsed) 

Ic = 0 IE = 10 µA 

Copyright 1962 by Fairchild Semiconductor, a Division of Fairchild Camera and Instrument Corporation 
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NOTES: 

{1) ::'!he~e rati~~s are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

(2) These are steady· state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations . 

. (3) The.Se· r~t1ngs giVe a maximurn:juncti.on temperature of 2bb°C anct junctlon-to-case" the_rmal 'resisti:t.nce.'of "_1~6 °C/Watt (derating facto[" of 6.85 mW/"C). 

(4) Rating r·erers· to a high current point where collector-to-etnilte"r voltage is lowest.· 

(5) Pulse Conditions: length= 300 µsec; duty cycle"' 1%. 

-20V 

3.9 K 3.9 K 2Kfi 

IOO .0. 100 n 
-1.5 v -1.5 v 

2N869 2N869 

1oon 3.9 K 

2K 

+20 v 

COMPLEMENTARY HIGH SPEED NON-SATURATED 
STEERING LOGIC CURRENT 

tpd < 5 nsec/ stage 

2-50 

-1.5 v 

OUTPUT 

~ IOO!l l 



2N869A 
PNP HIGH-SPEED SWITCH AND RF AMPLIFIER 

DIFFUSED SILICON PLANAR EPITAXIAL TRANSISTOR 

The 2N869A is a 550 me PNP diffused silicon PLANAR epitaxial transistor designed for saturated 
and non-saturated switching circuits requiring up to 200 milliamperes of collector current. It is 
also suitable for most small-signal RF amplifier applications. 

ABSOLUTE MAXIMUM RATING [Note 1] 

Maximum Temperatures 
Storage Temperature 
Operating Junction Temperature 
Lead Temperature (Soldering, 60 sec time limit) 

Maximum Power Dissipation 

Total Dissipation at 25°C Case Temperature 
[Notes 2 and 3] 

at I00°C Case Temperature 
[Notes 2 and 3] 

at 25°C Ambient Temperature 
[Notes 2 and 3] 

Maximum Voltages and Current 

Vceo Collector to Base Voltage 
Ve'° Collector to Emitter Voltage [Note 4] 
V .. o Emitter to Base Voltage 
le Collector Current 

-65°C to +200°C 
2oo•c Maximum 
300°C Maximum 

1.2 Watts 

0.68 Watt 

0.36 Watt 

-25 Volts 
-18 Volts 
-5.0 Volts 

200 mA 

ELECTRICAL CHARACTERISTICS (25°C free air temperature unless otherwise noted) 

SYMBOL 

hFE 
hFe 

hFE 
Vee (sat) 
Vee (sat) 
Vee (sat) 
h1. 

Veeo (sust) 

CHARACTERISTIC 

DC Pulse Current Gain [Note 5] 
DC Pulse Current Gain [Note 5] 
DC Pulse Current Gain [Note 5] 
Collector Saturation Voltage 
Collector Saturation Voltage 
Collector Saturation Voltage 
High Frequency Current Gain 

(f = 100 me) 
Collector to Emitter Sustaining 

Voltage [Notes 4 and 5] 
Turn On Time [Note 6] 
Turn Off Time [Note 6] 

Additional Electrical Characteristics on page 2. 

MIN. 

40 
30 
25 

4.0 

-18 

TYP. MAX. UNITS 

75 120 
67 
30 

-0.07 -0.15 Volts 
-0.1 -0.2 Volts 

-0.28 -0.5 Volts 
5.5 

Volts 

23 50 nsec 
34 80 nsec 

PHYSICAL DIMENSIONS 
in accordance with 

JEDEC (T0-18) outline 

1--- -- -+- 230 DIA 
195oiA-~j*"---~I .209 

. 178030~,i jl}.10 
MAX.1 .170 

Sea.ting _L_ · --~ 
Pia~ f 

3~ti~~AS ~ ~ ~-:00~ MIN 

NOTES: All dimensions in inches 
Leads are gold-plated kovar 
Collector internally connected to case 
Package weight is 0.43 gram 

TEST CONDITIONS 

le= 30 mA Vee= -0.5 V 
le= 10 mA Vee= -0.3 V 
le= 100 mA Vee= -1.0 V 
le= 10 mA 18 = 1.0 mA 
le= 30 mA le= 3.0 mA 
le= 100 mA le= 10 mA 
le= lOrnA Vee= -15 V 

le= 10 mA le= 0 
(pulsed 

le::::::; 30 mA le1 :::::: 1.5 mA 
le:::::::; 30 mA le1:::::: 1.5 mA 

le2:::::: -1.5 mA 

Copyright 1965 by Fairchild Semiconductor, a division of Fairchild Camera and Instrument Corporation 

NOTES: 

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 
(3) These ratings give a maximum junction temperature of 200°C and junction-to-case thermal resistance of 146'C/watt (derating factor of 6.85 mW /°C); 

junction-to-ambient thermal resistance of 486°C/watt (derating factor of 2.06 mW' /C). 
(4) This rating refers to a high-current point where collector-to-emitter voltage is lowest. 
(5) Pulse Conditions: length= 300 µsec; duty cycle= 1 % . 
(6) See switching circuit for exact values of 10 181 and 182. 
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FAIRCHILD TRANSISTOR 2N869A 

, .. 
ELEC"fRICAL CHARACTERISTl'cs (25°C free air temperature unless otherwise noted) 

SYMBOL CHARACTERISTICS MIN. TYP. MAX. UNITS TEST CONDITIONS 
"" 

h., DC Pulse Current Gain [Note 5] 40 95 120 le= l·O mA Vee= -5.0V 
ti" (-55"C) DC Pulse Current Gain [Note 5] 17 43 le= 30 mA Vee= -0.5 V 
v,. (sat) Base· Saturation Voltage -0.78 -0.92 -0.98 Volts le= 10 mA I,= 1.0 mA 
v,. (sat) Base Saturation Voltage -0.85 -1.1 -1;2 Volts !c::= 30mA I,= 3.0 mA 
v,. (sat) Base Saturation Voltage -1.4 -1.7 Volts le= lOOmA I,= 10 mA 
lcES ,.,;. Collector Reverse Current 0.05 10 nA Ve,= -15 V v .. =0 
leao (150°C) Collec;tor Cutoff Current 0.1 25' µA Vea,;, -15 V l,=0 
c.~ Output Capacitanc~ .. 3.0 6.0 pf Ve!= -5.0 V l,=O 

<l1• Emitter Transition Capacitance 3.8 6.0 pf v .. = -0.5 v le=O 
BVeao Collector to Base Breakdown Voltage -25 Volts le= lOµA l,=0 
BVm Collector to E1T1itter Breakdown Voltage -25 Volts le= 10 µA v .. = 0 
BV,.o Emitter to Base Breakdown Voltage -5.0 Volts j, = 10 µ1 le=O 

TYPICAL COLLECTOR AND BASE CHARACTERISTIC~* 

ACTIVE REGION SATURATION REGION 

~ -8.0 

s; 5 -6.017"--;t"'--~'-f.;::7f"t-;f-hrHtt--1 ! ·401--+-+-'1l~"""'+., .... q...-+--+-::.I 
~ I -.. o t<-+""-t-
i!l 

~ ·401--+.IM:~"&-+"'4---+c-
_u -20 

'· YcE - COUECTOR-EMITTER VOlTAGE - VOLTS VCE - COLLECT~ -EMIMR VOLTAGE - VOLTS 

• 100 
TA •25°C 

~ ·I! 

s; 

! -fiO 

!! 
§ ·40 

VcE - COU£CTOR-EMITTER VOLTA~ - VOLTS YcE - COU£CTOR'-EMIMR VOLTAGE - YOUS 

-1~ 

~ ·I! 

~ 
s; 

-6.0 ~ ·40 a a 
~ ~ 
~ -4.0 

~ 
-40 

8 

_u -20 

-5.0 ·10 -~ 

-0.BmA .v 
J V · -o.~mA 

-oJmA 
l..Jlv.l<v,__. -+---+---!---+. o.J mA 
IF. :.11~ 

OD -0.2 -0.4 -0.fl .-0,8 -1.0 

VCE .,.· COll£CTOR-EMlf!Ilf VOLTAGE - VO~TS vCE - COLL£CTOR·EMIITTR VOLTAGE - VOLTS 

* Single famib char~cteristics on Transistor Curve Tracer 

! 
~ -40 
~ >--t--t-+-+---+-<~e-+-t+++--+--+----t 

~ -e.____,f--+-+--+--+01--<._._._,_..-+--+--1 

_u ·20 l-+-1-t-+-?tf-+-llYHfil-+-+-l--l 
o~~-~:~....,.T~I~~ 

0 -0.2 -0;4 -0.6 -0.8 -1.0 -1.2 

YeE - BASE.·EMllliR VOLTAGE - VOLTS 

I• 25°C 1 ~ lf 0 0 

~ i 

-3.DmA f'-5.0mA 

-6.0mA 
i 

r~ 
l 
;} 1 
-~rj[ IL 

IL ) 
·D.2 -0.4 -0.6 -0.8 -1.0 -1.2 

VsE - BASE- EMITTER VOLTAGE - VOLTS 

-100-~-----~~~~ 

1 · -ss 0 c l lrn l 
f--r--t-+--+--+--+--+-t;~P,J i 

1 ·llf--t--t-+-+--+--+---+-lo--+H-1+#-i 

~ ~ -~f--1--t-+-+--+--+---+--f++-+-HH-+-i 
a t-+---+-+-t-+-.l/1+1[t-t-ttt--t--l 1 ·40r-+--+-+--+-t-_fj_l 

.:- -20 t--+--+--+-t-+----11--+11 I-++-1 rjl-Hu_f+-----+---1 

.Ll '11/+-s.omA 
O ~O -+--~0.~2 .._,_D~ .• ~-~0.6~--0~.8~-~ .. -0 ~-1.2 

YeE - BASEEMlmR VOLTAGE - VOLTS 
., 

PULSED DC CURRENT GAIN 
VERSUS COLLECTOR CURRENT 

-0.1 · -1.0 ·10 -100-200 

le - COLL.E,CTOR CURRENT - mA 

COLLECTOR SATURATION VOLTAGE 
VERSU$ COLLECTOR CURRENT 

!!! -1.0 

1c; 10 :e 1 g 
-o.s f----+-+-l-+---+-+-1-H-+-,,a~ 

I-
t:! .. 
" g 

-0.2 ii 

~ -0.1 
:;; 125°C 

! -0.05 1--ss0c 
'°25°C 

' ·0.021---1-+++--+-l-+-++-+--l 

t 
>u .a.o~1""'.o--'--'--'-,-'-.o--"""10-~~.,.,--_1 .... oo---,'-200 

le - COLlECTOR CURRENT - mA 

BASE SATURATION VOLTAGE 
VERSUS COLLECTOR CURRENT 

~ -2.0..-rnrr---rr---"rT'TT""..,...,.,..,,--,--, 
g le· 101 8 

~-1.6 ~ 

I ·l.21-+++t-+-±-H-f"¥'.>-f' ~ 
~ ·0.8 ~ ~---H-+--+--1 
~ f-1-+H+t--t+-1-:::;;J.-H1r-J---t-t+t-H 
~ -0.4 l:'-=+-+-++-+-+++1---+---+-+++-+--1 
; 

-1 -10 -1111 -200 
~ 

0-a.1 

le - ~OllfCTOR CURRENT - mA 



-~ 

~ 

COLLECTOR-BASE REVERSE 
CURRENT VERSUS 

REVERSE BIAS VOLTAGE 

0 ~0 ~~~~.o~~.,~.o~--~12-+--_~16~-:_ -20 

Vee • COLLECTOR· BASE VOLTAGE • VOLTS 

SWITCHING TIMES VERSUS 
COLLECTOR CURRENT 

~ 
i:::J 
1, 

l~-=-~,__-7=-_.,,,.~-,;,-~~ 
-1 -2 -5 -10 -20 -5_o -100 -200 

le - COLLECTOR CURRENT - mA 

STORAGE TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENTS 

B -3 >---f--+~'-+ 
~ 
;:; 
z 
~ -21-Th<-IC-Tl---cJ""-t 

ii 

~ 

la2 - TURN OFF BASE C!.JRRENT - mA 

FALL TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENTS 

8 -6~---+4-+,_ 

~ 
~ -41--+---.ll-+++-++ 
z 

I B2 - TURN OFF BASE CURRENT - mA 

·5 

FAIRCHILD TRANSISTOR 2N869A 

TYPICAL ELECTRICAL CHARACTERISTICS 
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FAIRCHILD TRANSISTOR 2N869A 

TYPICAL ELECTRICAL CHARACTERISTICS 
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FM870 · 2N1889 · 2N870 
FM871 · 2N1890 · 2N871 

NPN HIGH VOLTAGE AMPLIFIER AND OSCILATOR TYPE 
DIFFUSED SILICON PLANAR* TRANSISTORS 

GENERAL DESCRIPTION - These transistors are designed for high voltage large signal amplifier and oscillator 
applications where PLANAR• reliability and performance are desired. 
Low leakage (typically 50 nanoamperes at 100°C and 75 volts) together with nearly constant current gain over more 
than four decades substantially improves linearity in large signal high voltage applications such as servo motor 
drivers and some operational amplifiers. A typical gain bandwidth of 90 megahertz and low capacitance permit 
improved performance in high frequency circuits such as electrostatic deflection amplifiers for CRT's and high level 
video amplifiers. 

ABSOLUTE MAXIMUM RATINGS !Note 11 FMB70 2N1889 2N870 
FM871 2N1890 2NB71 

Maximum Temperatures 
Storage Temperature - 65°C to + 300°C All Units 
Operating Junction Temperature 200°C Maximum All Units 

Maximum Power Dissipation 
Total Dissipation at 25°C Case Temperature [Note 2 and 31 4.0 Watts 3.0 Watts 1.8 Watts 

at 100°C Case Temperature [Note 2 and 31 2.3 Watts 1.7 Watts 1.0 Watt 
at 25°C Ambient Temperature 0.375 Watt 0.8 Watt 0.5 Watt 

Maximum Voltages 
Vcao Collector to Base Voltage 100 Volts 100 Volts 100 Volts 
VcE• Collector to Emitter Voltage (Ree ~ 10!1l[Note 41 80 Volts 80 Volts 80 Volts 
Vceo Collector to Emitter Voltage [Note 41 60 Volts 60 Volts 60 Volts 
VEBo Emitter to Base Voltage 7.0 Volts 7.0 Volts 7.0 Volts 

ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) 
2N870•FM870 2N871 •FMB71 

2N1889 2N1890 
SYMBOL CHARACTERISTIC MIN. TYP. MAX. MIN. TYP. MAX. UNITS TEST CONDITIONS 

hFE DC Pulse Current Gain [Note 51 40 75 120 100 130 300 le= 150 mA Ve,= lOV 
hFE DC Pulse Current Gain [Note 51 35 80 135 le= 10 mA Vee= 10 V 
hFE (-55°C) DC Pulse Current Gain [Note 51 20 40 65 le= 10 mA Vee = 10 V 
hFE DC Current Gain 20 50 95 le= 0.1 mA Vce=lOV 
V" (sat) Base Saturation Voltage 0.8 0.9 0.8 0.9 Volts le= 50mA I,= 5.0 mA 
Vee (sat) Collector Saturation Voltage 0.6 1.2 0.35 1.2 Volts le= 50 mA I,= 5.0 mA 
Vee (sat) Base Saturation Voltage 0.9 1.3 0.9 1.3 Volts le= 150 mA le= 15 mA 
Ve, (sat) Collector Saturation Voltage 2.5 5.0 1.3 5.0 Volts le = 150 mA I,= 15 mA 
h1. High Frequency Current Gain 2.5 4.0 3.0 5.0 le= 50 mA Vee= 10 V 

f = 20 MHz 
Cobc Output Capacitance 13 15 13 15 pF le= 0 Vea= 10 V 
Cn Emitter Transition Capacitance 60 85 60 85 pF le= 0 VEB = 0.5 v 
lceo Collector Cutoff Current 0.4 10 0.4 10 nA 1, = 0 Vea= 75 V 
lcso (150°Cl Collector Cutoff Current 1.0 15 1.0 15 µA 1, = 0 Vee= 75 V 
BVceo Collector to Base Breakdown 100 100 Volts le= 0 I, = 0.1 mA 

Ve,• (sustl 
Voltage 

RBE ~ 10 !1 Collector to Emitter Sustaining 80 80 Volts le= 100 mA 

Ve.a (sustl 
Voltage !Note 41 (pulsed) 

1, = 0 Collector to Emitter Sustaining 60 60 Volts le= 30 mA 

BVeeo 
Voltage !Note 41 (pulsed) 

I,= 0.1 mA Emitter to Base Breakdown 7.0 7.0 Volts le= 0 

leao 
Voltage 

Vee = 5.0 V Emitter Cutoff Current 0.1 10 0.1 10 nA le= 0 

''' Planar is a patented Fairchild process. 

NOTES: 

(1) These ratings are limiting values above which the serviceability of any semiconductor device may be impaired. 
(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. See thermal network 

on page 4 for typical pulse ratings. 
(3) These ratings give a maximum junction temperature of 200'C and thermal resistance (junction-to-case} for the FM870 and FM871 of 43.7'C/watt 

(derating factor of 22.9 mW/'C}; for the 2N1889 and 2Nl890 58.3'C/watt (derating factor of 17.2 mW/'C} and for the 2N870 and 2N871 97.l'C/watt 
(derating factor of 10.3 mW/'C}. 

(4) These ratings refer to a high current point where collector-to-emitter voltage is lowest. 
(5) Pulse Conditions: length= 300 µs; duty cycle= 1%. 

PHYSICAL DIMENSIONS 
1n accordance with 

JEDEC (T0·46) outline 

..----r-:~ii~ DIA. 

-~~~DIA--+i------<I .085 
065 

~~:~~g ~U.W,,..,,..,...-'-+ 
.040 
MAX 

3 LEADS 
.500 M1N 

:g~~ DIA ~~ t_J 

EMITTER 

NOTES: Alldim1tn1ion11n •nehH 
L11d11111old·pl1t1d Ko~u 

BASE 

COLLECTOR 

Lud No. lintern1lly connecl1dtot11• 
P1ek11e "''lhl 11 0.341ram 

FM870 • FM871 

PHYSICAL DIMENSIONS 

NOTES·Alldim11nsion1minthe$ 
Leadsarecold·platedkolr.lr 
Collector mternall1eonnec1ed toui.e 
Pa<:k4IC&M11Shlis 1.l graml 

2N1889 • 2N1890 

PHYSICAL DIMENSIONS 
in accordance with 

JEDlC tTO·l8) outline 

.195 OIA rn· ---+-·~ii~ DIA. 

.178 ' ~ 
.030~ .210 MAX. .170 

Seating L . i 
Plilnef 

3 L.EADS ~ ~ ~ .500 MIN . 
. 019 D1A I 
.016 . ---1 

EMITIER COLLECTOR 
T~ ... ,,, 
.o••~L.o•• 
.036 .028 

NOTES: ,,_II dimensions'" onches 
Lndsaregold·platcdllovar• 
LeadNo.3internal1yconnectedtocne 
P1ch1e wei&hl 1s 0.44 gram 

2N870 • 2N871 

F.AIRCHILCl 

SEMICONDUCTOR 
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F:AIRCHILD TRA~SIST,PRS, FM870 e FM8 71•2Nl889•2Nl890 •2N870 • 2N87l 

SMALL SIGNAL CHARACTERISTICS (f = 11\Hz) 

FM870•2N1889. FM87MN1890 
2N870 2N871 

SYMBOL CHARACTERISTIC MIN. TYP. MAX. MIN. TYP. MAX. UNITS TEST CONDITIONS 

h1b Input Resistance 20 26.9 30 20 27.5 30 ohms le= 1.0 mA Vea= 5.0V 
h1b Input Resistance 4.0 6.1 8.0 4.0 6.4 8.0 ohms le= 5.0mA Vea= 10 V 
hob Output Conductance 0.12 0.5 0.15 0.3 µmho le= 1.0 mA Vea= 5.0V 
hob Output Conductance 0.14 0.5 0.16 0.3 µmho le= 5.0mA Vea= lOV 
hrb Voltage Feedback Ratio 0.52 1.25 0.92 1.50 xio·• le= 1.0 mA Vea= 5.0V 
hrb Voltage Feedback Ratio 0.59 1.50 0.84 1.50 xlQ·• le= 5.0 mA Vea= lOV 
hie Small Signal CurrentGain 30 72 100 50 125 200 le:= 1.0 mA Vee= 5.0V 
h1. Small Signal Current Gain 45 80 150 70 149 300 le= 5.0 mA Vee= 10 V 
h1. Input Resistance 2.3 3.5 kohms le= 1.0 mA Vee= 5.0V 
hoe Output Conductance 9.0 16.5 µmho le= 1.0 mA Vee== 5.0V 
h •• Voltage Feedback Ratio 3.0 4.6 xio·• le= 1.0 mA Vee= 5.0V 
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2N9'10 • 2N911 • 2N912 • 2Nl9l3 • 2Nl974 • 2N;l91~5 
NPN SMALL SIGNAL 

DIFFUSED SILICON PLANAR* TRANSISTORS 

GENERAL DESCRIPTION - These NPN Double-Diffused Silicon Planar Transistors 

are designed for small-signal type applications. They replace grown junction and mesa 

types such as the 2N333through 2N336 and 2Nl564 through 2Nl566. Their improved 

performance Is reflected In lower noise ••• tighter parameter limits ••• lower 

leakage ••• and improved characteristic stability with age. The "h" parameters are 

specified at two operating levels.· The three small-signal beta ranges, 76to 200, 

36 to 90 and 18 to 50; cover most small-signal applications. BV CBO of 100 volts 

and fT of 80 MHz offer a wide range of applications in Class-A amplifiers. 

ABSOLUTE MAXIMUM RATINGS (25°C) (Note 1) 2N910 2Nl973 
2N911 2Nl974 

Maximum Temperatures 2N912 2Nl975 

Storage Temperature 

Operating Junction Temperature 

-65°C to +300°C -65°C to +300°C 

+200°C Maximum +200°C Maximum 

Maximum Power Dissipation (Notes 2 & 3) 

Total Dissipation at 25°C Case Temperature 1.8 Watts 3.0 Watts 

at 100°C Case Temperature 1.0 Watt 1.7 Watts 

at 25°C Ambient Temperature o.5 Watt 0.8 Watt 

Maximum Voltages 

VCBO Collector to Base Voltage 100 Volts 100 Volts 

VCER Collector to Emitter Sustaining Voltage 80 Volts 80 Volts 

VCEO Collector to Emitter Sustaining Voltage 60 Volts 60 Volts 

VEBO Emitter to Base Voltage 7.0 Volts 7.0 Volts 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

2N910 
2Nl973 

PHYSICAL DIMENSIONS 
in accordance with 

JEDEC (T0-18) outline 

.195 DIA -1 r 

.178 ~·11 r~DIA. 

L __ l 
Tf 

:ll~~ .030 MAX . 

3LEAOS ~ ~ ~ .500 MIN. 
.019 DIA. I 
.016 ~ 

NOTES:Alld1mP.nsions1n1nches 
Luosa•ego1d·pl1tedkovar 
Collector1nternallyc:<1nnectedtoene 

2N910 2N911 2N912 

2N911 
2N1974 

2N912 
2Nl975 · 

PHYSICAL DIMENSIONS 
in accordance with 

JEDEC (T0-5) outline 

~lll4~ 11~1l14 .!IOQ.12' 240 .009 
1 .. .1 

lT 
3LEADS n n 1.5 MIN. 

i\lm~ ~ u u __ _l 

NOTES:Alldimttnslon&1n1nthes 
Leaclsarel!Oldplal&cllkova• 

Co11ectorir11tt....,can-!flcne 

2N1973 2N1974 2N1975 

Symbol Characteristics Min. Typ. Max. Min. Typ. Max. Min. Typ. Max. Units Test Conditions 

hyE 
hFE 
hFE(l50°C) 

VBE(sat) 

VCE(sat) 

VBE(sat) 

VCE(sat) 
h ' 

fe 

Cobo 

cibo 
NF 

ICBO 
ICB0(150°C) 

BVCBO 
V CER(sust) 

VCEO(sust) 

DC Pulse Current Gain (Note 5) 

DC Current Gain 

DC Pulse Current Gain (Note 5) 

Base Saturation Voltage 

Collector Saturation Voltage 

Base Saturation Voltage 

Collector Saturation Voltage 

High Frequency Current Gain 
(f = 20 MHz) 

Output Capacitance 

Input Capacitance 

Noise Figure (Note 6) 

Collector Cutoff Current 

Collector Cutoff Current 

Collector to Base Breakdown Voltage 

Collector to Emitter Sustaining 
Voltage (Notes 4 and 5) 

Collector to Emitter Sustaining 
Voltage (Notes 4 and 5) 

Emitter to Base Breakdown Voltage 

Emitter Current 

75 

35 

30 

0.6 

3.0 

100 

80 

60 

7.0 

135 

100 

50 

0.65 

0.13 

0.72 

0.22 

4.0 

0.8 

0.4 

0.9 

1.2 

15 

85 

12 

25 

15 

25 

35 

20 

15 

0.6 

2.5 

100 

80 

60 

7.0 

70 

45 

30 

0.65 0.8 

0.13 0.4 

0.73 0.9 

0.22 1.2 

3.5 

15 

85 

15 

25 

15 

25 
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15 

10 

10 

0.6 

2.0 

100 

80 

60 

7.0 

42 

33 

15 

0.65 

0.16 

0.7 

0~24 

3.0 

IC= 10 mA vcE= 10 v 

1c = 0.1 mA VCE =10 v 

1c = 10 mA VCE = 10 v 

Q.8 Volts 1c = 10 mA 18 = 1.0 mA 

0.4 Volts IC= 10 mA I5 = 1.0 mA 

0.9 Volts Ic = 50 mA 18 = 5.0 mA 

1.2 Volts 1c = 50 mA I5 5.0 mA 

IC= 50 mAVcE=lO v 

15 pF IE= 0 VCB = 10 v 

85 .PF IC= 0 VEB = 0.5 V 

18 dB IC= 0.3 mAVcE=lO v 

25 mµA IE D 0 VCB = 75 v 
15 µ.A IE= 0 VCB = 75 v 

Volts IC= 100 µ.A IE = 0 

Volts Ic = 100 mA RBE s 10 {l 

(pulsed) 

Volts Ic = 30 mA 1a = 0 
(pulsed) 

Volts Ic.= 0 IE = 100µ.A 

25 mµ.A IC= 0 VEB= 5.0 'V 

*Planar is a patented Fairchild process. 
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SMALL SIGNAL CHARACTERISTICS(f=lkHZ) 

1·~mbol 

~fe 
hfe 

hib 

\b 
hrb 

\b 
hob 

\b 
hie 
h oe 

Characteristics 

Small Signal Current Gain 

Small Signal Current Gain 

Input Resistance 

Input Resistance 

Voltage Feedback Ratio 

Voltage Feedback Ratio 

Output Conductance 

Output Conductance 

Input Resistance 

Output Conductance 

SMALL SIGNAL CHARACTERISTICS (f=l kHZ) 

Symbol 

hfe 

hie 

hib 

hib 

hrb 

hrb 

hob 

hob l :~: 

Characteristic 

Small Signal Current Gain 

Small Signal Current Gain 

Input Resistance 

Input Resistance 

Voltage Feedback Ratio 

Voltage Feedback Ratio 

Output Conductance 

Output Conductance 

Input Resistance 

Output Conductance 

SMALL SIGNAL CHARACTERISTICS (f=l kHZ) 

Symbol 

NOTES: 

Characteristic 

Small Signal Current Gain 

Small Signal Current Gain 

Input Resistance 

Input Resistance 

Voltage Feedback Ratio 

Voltage Feedback Ratio 

Output Conductance 

Output Conductance 

Input Resistance 

Output Conductance 

Min. 

76 

80 

20 

4.0 

Min. 

36 

40 

20 

4.0 

Min. 

18 

20 

20 

4.0 

Typ. 

125 

140 

26 

6.0 

0.75 

0.95 

0.13 

0.2 

1000 

20 

Typ. 

65 

70 

25 

6.0 

0,45 

0.7 

0.13 

0.15 

600 

10 

Typ. 

38 

45 

26 

6.0 

0.3 

0.5 

0.13 

0.2 

350 

8.0 

Max. 

200 

200 

30 

8.0 

3.0 

4.0 

0.5 

1.0 

1800 

100 

Max. 

90 

100 

30 

8.0 

1.25 

1.75 

0.5 

1.0 

1000 

50 

Max. 

50 

50 

30 

8.0 

1.25 

1. 75 

0.5 

1.0 

600 

25 

(1) These ratings are limiting values above which the serviceability of any semiconductor device may be impaired. 

Units 

Ohms 

Ohms 

xl0- 4 

xl0- 4 

µmho 

µmho 

Ohms 

µmho 

Units 

Ohms 

Ohms 
xl0-4 

xl0-4 

µmho 

µmho 

Ohms 

µmho 

Units 

Ohms 

Ohms 
xl0-4 

xl0-4 

µmho 

µmho 

Ohms 

µmho 

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operation. 

Test Conditions 

1.0 mA VCE 

5.0 mA VCE 

1.0 mA VCB 

5.0 mA VCB 

1.0 mA VCB 

5.0 mA VCB 

1.0 mA VCB 

5.0 mA VCB 

5.0 mA VCE 

5.0 mA VCE 

Test Conditions 

1.0 mA 

5.0 mA 

1.0 mA 

5.0 mA 

1.0 mA 

5.0 mA 

1.0 mA 

5.0 mA 

5.0 mA 

5.0 mA 

VCE 

VCE = 

VCB 

VCB 

VCB 

VCB 

VCB 

VCB 

VCE 

VCE 

Test Conditions 

1.0 mA 

5.0 mA 

1.0 mA 

5.0 mA 

1.0 mA 

5,0 mA 

1.0 mA 

5.0 mA 

6.0 mA 

5.0 mA 

(3) These ratings give a maximum junction temperature of 200'C and junction-to-case thermal resistance of 58.3'C/Watt (derating factor of 17.2 mW/'C) for the 
2Nl.973, 2Nl974, and 2Nl975; for the 2N910, 2N91l, and 2N912 97.3'C/Watt (derating factor of 10,3 mW/'C). Junction-to-ambient thermal resistance of 
219'C/Watt (derating factor of 4.56 mW/'C) for the 2Nl973, 2Nl974, and 2Nl975; for the2N910, 2N911, and2N912 350'C/Watt(deratlngfactorof2.86mW/'C). 

(4) Rating refers to a high current point where collector-to-emitter voltage is lowest. 

(5) Pulse Conditions: length = 300 i<sec; duty cycle::;: 2%. 

(6) Frequency= 1000 Hz,. 200 Hz bandwidth, Rg = 510 ll. 
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5.0 v 
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2N914 
NPN SATURATED LOGIC SWITCH AND VHF AMPLIFIER 

DIFFUSED SI LICON PLANAR EPITAXIAL TRANSISTOR 

GENERAL DESCRIPTION - The 2N914 is an NPN Double-Diffused Silicon Planar, Epitaxial 

Transistor encased in the JEDEC T0-18 package. It provides improved operation over the 

popular 2N706 and 2N708, and also gives greater latitude in circuit design. The Planar structure 

provides low leakage currents, wide beta range, and superior reliability. The epitaxial feature 

gives an extremely low V CE(sat) that is relatively temperature insensitive. The 2N914 is 

primarily a universal switch but it is also an excellent high-speed high-gain logic and memory 

driver at collector currents up to 500 milliamperes. 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 

Storage Temperature 

Operating Junction Temperature 

Lead Temperature (Solder, No Time Limit) 

Maximum Power Dissipation 

Total Dissipation at 25°C Case Temperature (Notes 2 and 3) 

at 100°C Case Temperature (Notes 2 and 3) 

at 25°C Ambient Temperature (Notes 2 and 3) 

Maximum Voltages 

Collector to Base Voltage 

Collector to Emitter Voltage (RBE :S 10 '1) (Note 4) 

Collector to Emitter Voltage 

Emitter to Base Voltage 

(Note 4) 

-65°C to +300°C 

200°C Maximum 

300°C Maximum 

1.2 Watts 

0.68 Watt 

0.36 Watt 

40 Volts 

20 Volts 

15 Volts 

5.0 Volts 

ELECTRICAL CHARACTERISTICS (25 'C Free Air Temperature unless otherwise noted) 

Symbol Characteristics Min. Typ. 

hFE DC Pulse Current Gain (Note 5) 30 55 

hFE(-55°C) DC Pulse Current Gain (Note 5) 12 28 

hFE DC Pulse Current Gain (Note 5) 10 17 

VBE(sat) Base Saturation Voltage 0.70 0.74 

V CE(sat) Collector Saturation Voltage 0.40 

V CE(sat) Collector Saturation Voltage (Note 6) 0.20 
(-55°C to +125°C) 

hfe High Frequency Current Gain 3.0 3.7 
(f = 100 Mc) 

Cobo Output Capacitance 4.5 

cibo Input Capacitance 

Max. 

120 

0.80 

0.70 

0.25 

6.0 

9.0 

313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 
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Units 

le 

le 

le 
Volts le 
Volts le 
Volts le 

re 

pf IE 
pf Ic 

PHYSICAL DIMENSIONS 
in accordance with 

JEDEC (T0-18) outline 

Emitter 

Base 

Collector 

NOTES: All dimensions in inches 
leads are gold·plated kovar 
Collector internally connected to case 
Pai.:kage weight is 0.44 gram 

Test Conditions 

10 mA VCE 1.0 

10 mA VCE 1.0 

500 mA VCE 5.0 

10 mA lB 1.0 

200 mA lB 20 

10 lB 

20 mA VCE 10 

0 VCB 10 

0 VEB 0.5 

v 
v 
v 
mA 

mA 

v 

v 
v 

FAIRCHILCJ 

SEMICONDUCTOR 
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FAIRCHILD TRANSISTOR 2N914 

ELECTRICAL CHARACTERISTICS (25"C Free Air Temperature unless otherwise noted) 

Symbol Characteristics Min. Typ. Max. Units Test Conditions 

1CBO 
Collector Cutoff Current 4.0 25 mµA IE 0 VCB 2<Y v 

ICB0(150°C) Collector Cutoff Cu~rent 3.0 15 µA IE 0 VCB 20 v 
BVCBO Collector to Base Breakdown Voltage 40 Volts IC 1.0 µA IE 0 

VCER(sust) Collector to Emitter Sustaining Voltage 20 Volts IC 30 mA RBE < 10 !"l 
(Notes 4 and 5) (pulsed) 

VCEO(sust) Collector to Emitter Sustaining Voltage 15 Volts IC = 30 mA Ia 0 
(Notes 4 'and 5) (pulsed) 

BVEBO Emitter to Base Breakdown Voltage 5.0 Volts IC 0 IE 10 µA 

1EBO Emitter Current 0.007 0.1 µA IC 0 VEB 4.0 v 
1cEx(125°C) Collector Current 3.0 10 µA VCE 20 v VBE = +0.25V 

T Charge Storage Time Constant (Notes 7 and 8) 13 20 nsec IC= IB l Rl ~O mA, IB 2 Rl -20 mA s 
Tufnon Time td + r (Note 8) 25 40 nsec IC Rl 200 mA, IBl Rl 40 mA 

ts+ f Turn Off Time (Note 8) 25 40 nsec IC Rl 200 mA, la '1 Rl 40 mA, la 2 Rl -20 mA 

NOTES: 
(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be !~paired. 

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 

(3) These ratings give a maximum junctiont~ml'erature of 200°C and junction-to-case thermal resistance of 145°C/Watt (derating factor of 6.9 mW/°C); junctlon-to-
ambient thermal resistance of 486°C/Watt (derating factor of 2.1 mW/°C). 

(4) Rating refers to a high c.urrent point where collector-to-emitter voltage is lowest. For more information send for Fairchild Publication APP-4/2. 

(5) Pulse conditions: Length = 300 µsec; duty cycle = 1%. 

(6) 1c = 1.0 mA through 20 mA. 

(7) Measured on Sampling Scope. PW ? 200 nsec. 

(8) See switching circuits for exact values of le, 1s 1, and IB 2• 
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2N915 • 2N916 
NPN HIGH FREQUENCY AMPLIFIER AND OSCILLATOR TYPE 

DIFFUSED SILICON PLANAR TRANSISTORS 

The 2N915 and 2N916 are NPN double-diffused silicon PLANAR transistors. These units are 
designed for low-power non-saturating switching circuits and low-noise VHF amplifier and os­
cillator applications. 

ABSOLUTE MAXIMUM RATINGS [Note 1] 

Maximum Temperatures 
Storage Temperature 
Operating Junction temperature 
Lead Temperature (Soldering, No Time Limit) 

Maximum Power Dissipation 
Total Dissipation at 25°C Case Temperature [Notes 2 and 3] 

Maximum Voltages 

at 100°C Case Temperature [Notes 2 and 3] 
at 25°C Ambient Temperature [Notes 2 and 3] 

Veao Collector to Base Voltage 
Vero Collector to Emitter Voltage [Note 4] 
VEBo Emitter to Base Voltage 

-65°C to +300°c 
200°c Maximum 
300°C Maximum 

2N915 
70 Volts 
50 Volts 
5.0Volts 

1.2 Watts 
0.68 Watt 
0.36 Watt 

2N916 
45 Volts 
25 Volts 

5.0 Volts 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

2N915 2N916 
SYMBOL CHARACTERISTIC Min. Typ. Max. Min. Typ. Max. UNITS 

h,. DC Pulse Current Gain [Note 5] 50 110 200 
h,. DC Pulse Cum:nt Gain [Note 5] 50 100 200 
Vae (sat) Base Saturation Voltage 0.77 0.9 0.78 0.9 Volts 
Vee (sat) Collector Saturation Voltage 0.45 1.0 0.25 0.5 Volts 
h1. High Frequency Current Gain 2.5 3.6 3.0 4.0 

(f = 100 me) 
Cob Output Capacitance 3.0 3.5 pf 
Cob Output Capacitance 4.2 6.0. pf 
Cn; Emitter Transition Capacitance 6.5 10 6.5 10 pf 

NOTES: 

PHYSICAL DIMENSIONS 
in accordance with 

JEDEC (T0-18) outline 

I I .230 DIA 

030 .210 
MAX. .170 

mD1A~1 • 1~09 
· 

Seating L i 
Plii'iief 

3 LEADS n n n 00 MIN. 

mDIA U U u_l 

Emitter 

Base 

Collector 

NOTES: All dimensions in inches 
Leads are gold-plated kovar 
Collector internally connected to case 
Package weight is 0.44 gram 

TEST CONDITIONS 

le=lOmA Vee= $.OV 
le= 10 mA Vee= 1.0 V 
le= 10 mA la= 1.0 mA 
le= 10 mA la= 1.0 mA 
le= 10 mA Vee= 15 V 

le= 0 Vea= 10 
le= 0 Vea= 5.0 V 
le= 0 Vea= 0.5 V 

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) These are steady state limits. The factory should· be consulted on applications involving pulsed or low duty cycle operation. 
(3) These ratings give a maximum junction temperature of 200°C and junction-to-case thermal resistance of 145°C/Watt (derating factor of 6.9 mW/'C); 

junction-to-ambient thermal resistance of 486'C/Watt (derating factor of 2.06 mW/'C). 
(4) Rating refers to a high-current point where collector-to-emitter voltage is lowest. 
(5) Pulse conditions: length = 300 µsec; duty cycle= 1 % . 

Copyright 1965 by Fairchild Semiconductor, a division of Fairchild Camera and Instrument Corporation 

FA.IR CH IL-CJ 

SEMICONDUCTOR 
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FAIRCHILD TRANSISTOR 2N915 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

SYMBOL CHARACTERISTIC Min. Typ. Max. UNITS TEST CONDITIONS 
...:::. 

leBO Collector Cutoff Current 0.8 10 nA le= 0 VeB = 60 V 
lceo (150°C) Collector Cutoff Current 0.5 30 µA le= 0 VeB = 60V 
BVeBo Collecto.r ~o Base Breakdown Voltage 70 Volts le= 0 le= 100 µA 
VeEO (sust) Collector to Emitter Sustaining Voltage 50 Volts le= 10 mA IB= 0 

[Notes 4 and 5] (pulsed) 
l;IVeBo Emitter to Base Breakdown Voltage 5.0 Volts le= lOµA le= 0 
r;c. Collector Base Time Constant (f = 40 rile) 170 300 psec le= 10 mA VeB;,. 10 V 
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FAIRCHILD TRANSISTORS 2N915•2N916 

SMALL SIGNAL CHARACTERISTICS (f = 1 kc) 

2N915 2N916 
SYMBOL CHARACTERISTIC Min. Typ. Max. Min. Typ. Max. UNITS TEST CONDITIONS 

h1. Small Signal Current Gain 40 115 200 40 100 200 le= 1.0 mA Ve,= 5.0 V 
50 140 250 50 120 250 le= 5.0 mA Ve,= 5.0 V 

h,. Input Resistance 3.0 6.0 2.6 6.0 Koh ms le= 1.0 mA Ve,= 5.0 V 
0.7 2.0 0.6 2.0 Koh ms le= 5.0 mA Vee= 5.0 V 

h •• Output Conductance 12 75 6.0 75 µmho le= 1.0 mA VeE = 5.0 V 
45 125 35 125 µmho le= 5.0 mA Ve,= 5.0 V 

ELECTRICAL CHARACTERISTICS (25"C Free Air Temperature unless otherwise noted) 

SYMBOL CHARACTERISTIC Min. Typ. Max. UNITS TEST CONDITIONS 

leao Collector Cutoff Current 0.1 10 nA le= 0 Vea= 30 V 
lcao (150°C) Collector Cutoff Current 0.2 10 µA le= 0 Vea= 30 V 
BVcao Collector to Base Breakdown Voltage 45 Volts le= 10 µA le= 0 
Vao (sust) Collector to Emitter Sustaining Voltage 25 Volts le= 10 mA la= 0 

[Notes 4 and 5) (pulsed) 
BV,ao Emitter to Base Breakdown Voltage 5.0 Volts le= 10 µA le= 0 
rb'C, Collector·Base Time Constant (f = 40 me) 200 300 psec le= 10 mA Vea= 10 V 
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DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTOR ,, . 

The 2N918 is an NPN double-diffliseil silicon PLANAR'Epitaxial Transistor; It is designedfor 
·• ,'. 

low-noise high-frequency amplifiers; 1 GHz local ci:Scill:at?rs; non-neutralized, i-f amplifiers and 

non-saturating, circuits with rise and fall times ,of less than 2.5 nanoseconds. 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 

Storage Temperature , -65°C to +300°C 

Operating Junction' Temperature +200°C Maximum 

Lead Temperature (Soldering, No Time Limit) +300°C Maximum 

Maximum Power Dissipation 

Total Dissipation at 25°C Case Temperature (Notes 2 and 3) 

at 25°C Ambient Temperature (Notes 2 and 3) 

Maximum Voltages and Current 

V CBO Collector to Base Voltage 

V CEO Collector to Emitter Voltage (Note 4) 

V EBO Emitter to Base Voltage 

IC Collector Current 

ELECTRICAL CHARACTERISTICS (25°C Free Air T_emperature unless otherwise noted) 

Symbol Characteristics Min. 

hFE DC Current Gain 20 

VBE(sat) Base Saturation Voltage 

VCE(sat) Collector Saturation Voltage 

Cobo Common-Base, Open-Circuit Output Capacitance 

Cobo Common-Base, Open-Circuit Output Capacitance 

cibo Input Capacitance 

1cBo Collector Cutoff Current 

ICBO(l 50oC) Collector Cutoff Current 

hfe High Frequency Current Gain (f = lOOMHz) 6.0 

Gpe Available Power Gain (nuetralized) (f = 200MHz) 15 
p Power Output (f = 500MHz) 30 

0 

'I) Collector EffiCiency (f = 500MHz) 25 

NF Noise Figure (Note 5) 

VCEO(sust) Collector to Emitter sustaining Voltage (Note 4) 15 

BVCBO Collector to Base Breakdown Voltage 30 

BVEBO Emitter to Base Breakdown Voltage 3.0 

0.3 Watt 

, 0.2 Watt 

30 Volts 

15 Volts 

3.0 Volts 

50 mA 

Typ. Max. 

50 

1.0 

0.4 

1.0 1.7 

1.8 3.0 

2.0 

10 

1.0 

9.0 

18 

40 

3.0 6.0 
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Units 

IC 
Volts IC 
Volts IC 

pF IE 
pF IE 
pF re 
nA IE 
µA IE 

IC 
dB IC 
mW re 
% IC 
dB IC 

Volts re 
Volts IC 
Volts ic 

PHYSICAL DIMENSIONS 

I I ,230 DIA 

moiA,~I I ,2o9 
, 

,030 r,,210 
MAX, ,J70 

Seating l_ i p1ane-1-

4 LEADS n n n ,500 MIN, 

mDIA U U u-1 

Base 

Emitter 

NOTES: All dimension& m tnc:he~ 
Leads are sold-plated kovar 

Test Conditions 

3.0 mA VCE 
10 mA IB 
10 mA IB 
0 VCB 
0 VCB 
0 VEB 
0 VCB 
0 VCB 
4.0 mA VCE 
6.0 mA VCB 
8.0 mA VCB 
8.0 mA VCB 
1.0 mA VCE 

f=60MHz . Rg 

3.0 mA 1s 
1.0 µA IE 
0 IE 

1.0 

1.0 

1.0 

10 

0 

0.5 

15 

15 

10 

12 

15 

15 

6.0 

400 

0 

0 

10 

v 
mA 

,mA 

v 

v 
v 
v 
v 
v 
v 
v 
v 
Cl 

µA 

• Planar is a patented Fairchild process. 

FAIRCl-llLCJ 
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FAIRCHILD TRANSISTOR 2N918 . 

TYPICAL COLLECTOR CHARACTERISTICS* 

< e 8 

-'-' 

4 8 12 

VCE - COLLECTOR VOLTAGE - VOLTS 

COLLECTOR-BASE DIODE REVERSE 
CURRENT VERSUS TEMPERATURE 

'1' 2_0 ,__vc_,_e_· -+1s_v ~:-=':-~_:-_-:_-_+,_-_ ++-!7-::::-;~=~ 

~ l.O t---t--+--+--+-+_,-f-7<+---t--l 

~ o.s t---+--+---+--+--+__, ... .Ll_vi---+---+-.... 

~ z 
~ 0.2 t---+--+---+-__,.,p-,,...L-+--+--+--+--+--1 I O.I t--+--+-_,,~o<-J-t---f--+--+-+--l 
~ o.os 1=1~z~V1=+=+=t::=t==1==!==:t=:1 
-~ 0.02 ,..IL:-1---1-t--+---+--+---+--+--+--I 

Tj - JUNCTION TEMPERATURE - °C 

COLLECTOR SATURATION VOLTAGE 
VERSUS COLLECTOR CURRENT 

I.fl 0.6~~1~ .. 1~-~~~~~-1~ g le· 101 8 

~ O.>t----+--+-t+--+-t-+-+-+--+--It-tt 

~ -ss0c 
~ 0.4 

~ 
~ O.J >--+--+-++--t----t---+-++--+--H~,_,. 

~ ~/i 

§ 0,
2 

100°C ~~C 
]i -55°C 

i2 
~ 4~~=~'i""-'F'+-+--~--+I-->-~ 
_'-' 

VcE - COLLECTOR VOLTAGE - VOLTS 

TYPICAL ELECTRICAL CHARACTERISTICS 

< 

COLLECTOR CUTOFF CURRENT 
VERSUS REVERSE BIAS VOLTAGE 

c: 0.05 t---+--+--+--+--+--+--<-+---t----1 

~ 
B 0.021---+-+---+--+--+--+__,..,,,,,,,_<+-v-+--1 

~ vP 
g 0.01 t---+-+---+--h....,...--t---1t--t---+--i 

i2 v 
!;l 0.005 t---+--+JL+-i-+--+-+---+--+--+--1 

8 11 

-~ 0.0021-71-+-k'.':-+-+--+--+-f--+---+---t---1 

0 ·001 0~ ~~4.o~-8~.0~~12~1---1~6-+__,ro· 
Vee - COLLECTOR TO BASE: VOLTAGE - VOLTS 

BASE SATURATION VOLTAGE 
VERSUS COLLECTOR CURRENT 

~ 0.2 t--+-t-+-t--+---+-+++---+--+-H-l 

>'il!. 
.:_ o.1~$:~§!==T1Ffl~f-1-j 
~o 

o~.1~0.~2~~0.s-1~.o-2~.0~~5.-0~10-ro~~ o.,._...._'--"'_...._~........,,..,._~-=~ 
0.1 0.2 0.5 1.0 2.0 5,0 10 20 50 

le - COLLECTOR CURRENT - mA 

16 

NOISE FIGURE VERSUS 
FREQUENCY 

T 

.001 .002 .005 .01 .02 .05 .I .2 .5 1.0 2 5 IO 20 
f - FREQUENCY - Mtiz 

* Single family characteristics on Transistor Curve Tracer. 

le - COLLECTOR CURRENT - mA 

50 100 roo 500 1000 
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~ 6.0 

g fh..~i--­

~ 4.0 IV"'T--t-~"'l"''-+-:*"--1-Htt---t--1 
8 

'l5. 

0 
0 4.0 8.0 12 16 ro 

VcE - COLLECTOR VOLTAGE - VOLTS 

DC PULSE CURRENT GAIN 
VERSUS COLLECTOR CURRENT 

100 
VcE M i.ov 

0.01 0.1 I.O IO 100 

le - COLLECTOR CURRENT - mA 

INPUT AND OUTPUT CAPACITANCES 
VERSUS REVERSE BIAS VOLTAGE 

2.0 

~bo Output Capacitance, IE • O 

Cibo Input Capacitance~ 
1.6 

.:, 1.2 
-i- i-!£,_· 0 l':b,J 

""" ~ ~ 
~ ""'~ ~ 

Ccb Guarded Output Capacitance, IE = 0 ]'., 
b.. 

~ 0.8 

0.4 
1Note51 

0 
0.01 0.03 0.1 0.3 1.0 J.O 

REVERSE BIAS - UNITS 

CONTOURS OF CONSTANT GAIN 
BANDWIDTH PRODUCT !frl 

le - COLLECTOR CURRENT - mA 

N 

IO ~ 



Yie 
Input Admittance 
(output short circuit) 

Yre 
Reverse 
Transfer Admittance 
(input short circuit) 

Yfe 
Forward 
Transfer Admittance 
(output short circuit) 

Yoe 
Output Admittance 
(input short circuit) 

FAIRCHILD TRANSISTOR 2N918 

TYPICAL SMALL SIGNAL C9MMON EMITTER "Y:" PARAMETERS 

10.7 MHz 

Vee= lOV 

le • COll.ECTOR CURRENT • mA 

0.10 

-1>,, 

t-' • 10.lMHz 
Vet" lOV 

·gre 

10 
le • COLLECTOR CURRENT - mA 

! 40 

~ I ""re 
' 

20 

~ ~ 
0 _L_ 

10 
le - COLLECTOR CURRENT • mA 

f • 10.IMHz 
vcc 10 v · J..-' 

~ 0.25 l-+-+'--+--+--+--+-+-:.lo-=l=----1 
e ~ 
f;!o.20 I )7 
~ v 
~ 0.15 v 
~ I 
g 0.10 <---1---+---__._ ...... i> 

y 

le - COll.ECTOR CURRENT - mA 

100 MHz 

vs. COLLECTOR CURRENT 

~ 
~ 
~ 0.2 

le - Coll.ECTOR CURRENT • mA 

f • IOOMHz 

I 0.1 

~ 
jjj O.llit=t=i=i::_j-_\lg..:,.V r...E ·_,1,;_;0V-1--1--i--I 

! 1--~re ~ .;V 
• 0.02 
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0 6 10 
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le • COLLfCTOR CURRENT - mA 
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vs. FREQUENCY 

Vee= lOV le=5mA 

30 le• 5.0mA 
2S Ve• lOV 

.!! gl'l 

i 2011--+-+-H--+--+-+-++~+--I 
i ~11---+-+++--1---1--1-y~-I 
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~ :::;;-
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NOTES: 

FAIRCHILD TRANSISTOR 2N918 

NEUTRALIZED 200 MHz POWER GAIN AMPLIFIER TEST CIRCUIT 
'"\> . 

TYPICAL PERFORMANCE 
22 

l 

~ rott~;;J:t:~r-~~~~~-~~uv:::J 
~ 18 ~ J---t,...Vc~ 
I J. "cc~ 

H-1-k":-+-+-r-1--+H_t--.f=""f-~+l-1 • 16 

~fl11-+-1-+--+--+-1--1---;"~· 
~U>+--+---+--+-i---+---+--+-i---+-±~ 

120~~-4.~o~-s~.o~-.~2 ~-.~6-J~_,ro 
\,: - COLLICTOR CURRENT - mA 

TWO STAGE VIDEO AMPLIFIER 

IN~F 

r~Wl 

R.F. +l2V R.F. 
Choke Choke 

0.12 to 0.141 

~ 1801l 

10lo21 
pf 12kQ 

O.OOl~F Output 
>o---+--1~ Impedance . '*" ·SOil 

1.5-7.SpF 

Input 
Impedance 

•SOil 

~Jnl~~~li:l6 t\~e~ 5116 11 Dia.; 7116 11 Long. 

8 Turns 116 wire: l/8 11 Dia.; 718 11 Long. 
Turns Ratio 8 to l 
0.4-0.6511H, adjustable core 

INPUT TO OUTPUT DELAY-4ns 

0 2 4 5 8 

TIME - ns 

10.,, 

10 

500 MHz OSCILLATOR TEST CIRCUIT 

(NOTE 3) 50 pf 

·~1 2.2kQ 

VEE 

",'~"' 

Vee 

(NOTE 1) 

NOTES: 

(1) 

(2) 

(3) 

Cpax plumbing consists of the following GR air lines: 

2 Type 874 TEE 

1 Type 874 - D20 Adjustable stub 

1 Type 874 - LA Adjustable Line . 

1 Type 874 - WN3 Short- Circuit Termination 

2 turns f16 AWG wire, 3/8 inch OD, 1-1/4 inch loog 

9 turns 122 AWG wire, 3/16 in,ch"OD, 1/2 inch loog 

100 

80 

ro 
0 

TYPICAL PERFORMANCE 
T °I 
Vee. ISV 
TA • 25•c 

-- -~ , 
, lZ 

~ 
, :2l 

P, 

IL 
r/-
~ 

4.0 s.o 12 16 

le - COLlfCTOR CURRENT - mA 

--

50 

40 .. 

~ 

10 .. 

0 
20 

(1) These ratings are limiting values above whlc.h the serviceability of any semiconductor device may be Impaired. 

(2) These are steady state limits. The factory should be consulted on applications Involving pulsed or low duty cycle operations. 

(3) These ratings give a maximum junction temperature of 200°C and junction-to-case thermal resistance of584°C/Watt (deratlngfactorof 1.71 mW/°C). Junction-to­
ambient thermal resistance of 875°C/Watt (deratlng factor of 1.14 mW/°C). 

(4) Rating refers to a high current point where collector-to-emitter voltage is lowest. 

(5) C cb is measured using three terminal measurement technique with case and emitter guarded, 
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2N929·2N930 
NPN LOW LEVEL, LOW LNOISE AMPLIFIER 

SILICON PLANAR* TRANSISTORS 

FOR IMPROVED PERFORMANCE SEE 
FAIRCHILD 2N2483 AND 2N2484 

GENERAL DESCRIPTION - The Fairchild 2N929 and 2N930 are NPN silicon PLANAR transistors designed for use In 

high-performance, low-level, low-noise amplifier circuits from audio through high frequency ranges. PHYSICAL DIMENSIONS 
in accordance with 

JEDEC (T0·18) outline 

ABSOLUTE MAXIMUM RA TINGS [Note l) 

Maximum Temperatures 

Storage Temperature 

Operating Junction Temperature 

Lead Temperature (Soldering, 10 sec time limit) 

Maximum Power Dissipation 

Total Dissipation at 25°C Case Temperature [Notes 2 and 3] 

at 25°C Ambient Temperature [Notes 2 and 3] 

Maximum Voltages and Current 

V CBO Collector to Base Voltage 

V CEO Collector to Emitter Voltage [Note 4] 

VEBO Emitter to Base Voltage 

IC Collector Current 

ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) 

Symbol Characteristic 
2N929 

Min. Max. 

hFE 

hFE 

hFE 
hFE (-55°C) 

VBE 

V CE(sat) 

hib 

hob 

hrb 

hfe 

hie 

1CBO 
1CES 
ICES (l 70°C) 

1EBO 
1CEO 

Cobo 
NF 

VCEO(sust) 

NOTES: 

DC Pulse Current Gain [Note 5] 

DC Current Gain 

DC Current Gain 

DC Current Gain 

Base-Emitter Voltage [Note 5] 

Collector Saturation Voltage [Note 5) 

Input Resistance (! = 1 kHz) 

Output Conductance (f = 1 kHz) 

Volt11;ge Feedback Ratio (f = 1 kHz) 

Small Signal Current Gain (f = 1 kHz) 

High Frequency Current Gain (f = 30 MHz) 

Collector-Base Cutoff Current 

Collector-Emitter Cutoff Current 

Collector-Emitter Cutoff Current 

Emitter-Base Cutoff Current 

Collector-Emitter Cutoff Current 

Output Capacitance 

Noise Figure 

Collector to Emitter Sustaining Voltage 
[ Notes 4 and 5) 

Emitter to Base Breakdown Voltage 

60 

40 

10 

0.6 

25 

60 

1.0 

45 

5.0 

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

(2) These are steady state limits. The factory should be consulted on applications in".'°lving pulsed or low du,ty cycle operlUo~. 

(3) These ratinga glve a maximum junction temperature of l 75"C and junction-to-case thermal resistance of 250"C/watt (deraUng 
fll(ltor of 4.0 mW/°C)i juncUon-to"'.'ambient thermal resistance of 500"C/watt (deraUng fll(ltor of 2.0,mW/°C). 

(4) Thii!I rating refers to a high-cUrrent point where collec!Dr-to-emltter voltage ia lowest. 

(5) Pulse conditions: length E300 µsec; duty cycle~2%. 

350 

120 

1.0 

1.0 

32 

1.0 

600 

350 

10 

10 

10 

10 

2.0 

8.0 

4.0 

-65° c to +300° c 

175° C Maximum 

230"C Maximum 

0.6 Watt 

0.3 Watt 

45 Volts 

45 Volts 

5.0 Volts 

30 mA 

2N930 
Min. Max. Units 

600 

150 

100 300 

20 

0.6 1.0 Volt 

1.0 Volt 

25 32 Ohms 

1.0 µmho 

600 xlo-• 

150 600 

1.0 

10 nA 

10 nA 

10 µA 

10 nA 

2.0 nA 

8.0 pF 

3.0 dB 

45 Volts 

5.0 Volts 

IC 

IC 

re 
le 
Ic 

le 
IC 

IC 

IC 

Ic 

Ic 

IE 

= 

:mDl~A.~ r~ DIA. 

.if .. _J_ 

.110~ .030 MAX. 

TT 
3 LEADS ~ ~ ~ .500 MIN. 

•.019DIA. _l 
.016 

.100 
Base 

Loldllo.2 

Emitter ..... .100 

!:ollector 
ludlll.3 

NOTES:Alld1mens1onsu•1nches 

Lea<l$aregold-platadkovar 

Collecl0<1ntffn1llyC011nect1dtoC11w 

Test Conditions 

10 mA VCE = 5.0 V 

= 500,;.A vcE=S.OV 

lOµA VCE = 5.0 V 

lOµA vcE=5.ov 

10 mA IB = 0.5 mA 

10 mA IB = 0.5 mA 

1.0 mA vcB=5.ov 

1.0 mA vcB=5.ov 

1.0 mA VCB = 5.0 V 

1.0 mA vcE=5.0V 

= 5ooµA vcE=5.0V 

0 VCB = 45 v 

VCE = 45 v VEB = 0 

VCE = 45 v VEB = 0 

IC 0 VEB = 5.0 V 

tB 0 vcE=5.0V 

IE 0 VCB = 5.0 V 

Ic lOµA vcE=5.ov 

f=lkHz,Rs=lOk!l,BW= 200Hz 

IC = 10 mA IB 0 
(pulsed) 

0 10 nA 

*Planar is a patented Fairchild process. 

F=AIRCHILC 

SEMICONDUCTOR 
313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910·379-6435 A DIVISION OF FAIRCHILD CAMERA ANO INSTRUMENT CORPORATION 
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2N978 • 2N1991 
PNP GENERAL-PURPOSE TYPE 

DIFFUSED SILICON TRANSISTORS 

GENERAL DESCRIPTION - The 2N978 and 2N1991 are double diffused silicon PNP transistors. They are 

designed for industrial high-speed switching and amplifier applications and can be used in complementary 

type circuitry with the Fairchild 2N1985 and 2N1987. Typical fT is 50 me. 

ABSOLUTE MAXIMUM RATINGS [Note 1] 

Maximum Temperatures 

Storage Temperature 

Operating Junction Temperature 

Maximum Power Dissipation 

Total Dissipation at 25°C Case Temperature [Note 2 & 3] 

at 100°c Case Temperature [Note 2 & 3] 

at 25°C Ambient Temperature 

Maximum Voltages 

VCBO - Collector to Base Voltage 

V CEO - Collector to Emitter Voltage 

V EBO - Emitter to Base Voltage 

ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) 

Symbol 

hFE 

hFE 
VBE(sat) 

VCE(sat) 

hfe 

cob 

1CBO 
ICB0(+150°C) 

VCEO(sust) 

Characteristics 

DC Pulse Current Gaii:i [Note 5 J 

DC Pulse Current Gain [ Note 5 J 

Base Saturation Voltage 

Collector Saturation Voltage 

High Frequency Current Gain 
f = 20 me 

Output· Capacitance 

Collecfot Cutoff Current 

Collector Cutoff Current 

Collector to Emitter Sustaining 
Voltage (Pulsed) [Note 4] 

Emitter Current 

Min. Max. 

15 60 

15 

-1.5 

-1.5 

2.0 

45 

5.0 

200 

-20 

200 

Units 

Volts 

Volts 

pf 

µA 

µA 

Volts 

µA 

-65°C to +150°C 

+i50°C Maximum 

2N978 

1.25 

0.50 

0.33 

2N1991 

2.0 Watts 

1.0 Watt 

0.6 Watt 

-30 Volts 

-20 Volts 

-5.0 Volts 

Test Conditions 

le= 150 mA VCE = -10 v 
le= '30 mA VCE = -10 v 
le= 150 mA IB 15 mA 

IC= 150 mA IB 15 mA 

Ic = 50 mA VCE = -10 v 

I = E 0 v . = 
CB 

-10 v 

IE = 0 VCB = -10 v 
I = E 

0 VCB = -10 v 
IC= 100 mA IB 0 

I = c 
0 VEB = -1.0 V 

Copyright 1962 by Fairchild Semiconductor, a Division of Fairchild Camera and Instrument Corporation 
NOTES: 

(!) These ratings are limitihg values above which the serviceability of any individual semiconductor device may be impaired. 

(2) These are steady state limits. Ttte factory should be consulted on applications involving pulsed or low duty cycle operation. 

(3) These rati~gs give a maximum junction temperature of 1S0°C and junction-to-case thermal resistance of 62.5°C/watt (derating 
factor of 16 niW/°C) for the 2Nl991; and for the 2N978, 100°C/watt (derating factor of 10 mW/°C). 

(4) Rating refer; to a high current point where collector-to-emitter voltage is lowest. 

(5) Pulse conditions: length= 300 µ.sec; duty cycle= 1%. 

PHYSICAL DIMENSIONS 
in accordance with 

JEDEC (T0-18) 01Jtline 

.195DIA.-j r 

.178 ;II 11:~ DIA 

j~~ .. 
JLEAOS ~ ~ ~ .500 MIN . 
. D19 DIA. I 
.016 _j_ 

.100 

Collector .... , 
NOTES:AHdimer1s1on1ln1nchH 

LHdl ~rl told·P .. l•d kOYI! 
Coll1etot1n1n111llycormec:l9dtoc:i1St 

2N978 

PHYSICAL DIMENSIONS 
in accordance with 

JEDEC (T0-5) outline 

NOTES: AH dimensions i~ Inch" 

Leadse••IOkl·pl•liidkovar 
Oiti.c.1orl-IWll!realllltcttdto-

2N1991 

FAIROHll-C 

SEMICONDUCTOR 
313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 
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2N995 
PNP HIGH-SPEED SWITCH AND RF AMPLIFIER 

DIFFUSED SILICON PLANAR EPITAXIAL TRANSISTOR 

GENERAL DESCRIPTION-The 2N995 is a double diffused silicon PNP planar epitaxial transistor packaged in the 

JEDEC T0-18 outline. It is designed as a high-frequency, low noise, general-purpose transistor which will replace 

germanium units in many applications. 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 

Storage Temperature 

Operating Junction Temperature 

Maximum Power Dissipation 

Total Dissipation at 25°C Case Temperature 

at l00°C Case Temperature 

at 25°C Ambient Temperature 

Maximum Voltages 
V CBO Collector to Base Voltage 

V CEO Collector to Emitter Voltage 

V EBO Emitter to Base Voltage 

(Notes 2 & 3) 

(Notes 2 & 3) 

(Note 4) 

ELECTRICAL CHARACTERISTICS (25°C Unless Otherwise Noted) 

Symbol Characteristic 

hFE DC Current Gain (Note 5) 

VBE(sat) Base Saturation Voltage 

VCE(sat) Collector Saturation Voltage 

fT Gain Bandwidth Product 

Cobo Output Capacitance 

cibo Input Capacitance 

*ICBO Collector Cutoff Current 

1CBO 
Collector Cutoff Current (150°C) 

t on Turn On Time 

toff Turn Off Time 

NF Noise rigure (Note 6) 

TJ 100 Mc Oscillator Efficiency 

BVCBO Collector to Base Breakdown 
Voltage 

VCEO(sust) Collector to Emitter Sustaining 
Voltage (Notes 4 and 5) 

BVEBO Emitter to Base Breakdown 
Voltage 

Min, Type. 

35 

100 

65 

125 

40 

-20 

-15 

-4.0 

-65°C to +200°C 

200°C Maximum 

Max. 

140 

-0.95 

-0.2 

10 

11 

5.0 

25 

1.2 Watts 

0.68 Watt 

0.36 Watt 

-20 Volts 

-15Volts 

-4,0 Volts 

Units 

Volts 

Volts 

Mc 

pf 

pf 

nA 

µA 

nsec 

nsec 

db 

% 
Volts 

Volts 

Volts 

Ic 

IC 

Ic 

Ic 

IE 

Ic 

IE 

IE 

Ic 

Ic 

Ic 

Ic 

Ic 

Ic 

IE 

PHYSICAL DIMENSIONS 
in accordance with 

JEDEC (T0·18) outline 

NOTES:Alld1mens1011siniricl\es 
Leadsaregold-pla!edkQVilr 
Colleclor internally~onnected to case 
Package weight 1s0.43gram 

Test Conditions 

20 mA VCE = -1.0 

20 mA IB 2.0 

20 mA IB 2.0 

10 mA VCE = -10 

0 VCB = -10 

0 VEB = -0.5 

0 VCB = -15 

0 VCB = -15 

lO mA, IB 1 = IB 2 = 1.0 

10 mA, IB 1 = IB 2 = 1.0 

100 µA 

10 mA 

10 µA 

10 mA 
(pulsed) 

= 10 µA 

VCE 5.0 

VCB = -10 

IE 0 

0 

0 

v 
mA 

mA 

v 
v 
v 
v 
v 
mA 

mA 

v 
v 

Copyright 1965 by Fairchild Semiconductor, a division of Fairchild Camera and Instrument Coreoration 

NOTES: 

1. These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

2. These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operation. 
3. These ratings give a maximum junction temperature of 200°C and junction to case thermal resistance of 145°C/Watt (derating factor of 6,9mW/°C), 

4. Rating refers to a high current point where collector-to-emitter voltage is lowest. 

5. Pulse Conditions: length= 300 µsec; duty cycle :S 1%. 

6. f = 1 Kc, Power Bandwidth of 200 cps, RG = 2 K. 

FA.IRCHILCJ 

SEMICONDUCTOR 
313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011. TWX: 910-379-6435 A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 
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FAIRCHILD TRANSISTOR 2N995 

TYPICAL COLLECTOR AND BASE CHARACTERISTICS* 

ACTIVE REGION SATURATION REGION 

COLLECTOR CHARACTERISTICS 

.. -8 
E 

~ z 
w 

~ -6 

~ -41'-"'+---b....q.-J--: 

8 

.. 
E 

~ 
z 

~ -6 

"' 

~ -4 

VcE - COLLECTOR VOL !AGE - VOLTS 

VcE - COLLECTOR VOLTAGE - VOLTS 

COLLECTOR CHARACTERISTICS 

~ 
z 

-50 

-40 

~ -30 
~ 
u 

"' i= 
r20 

' j 

VcE - COLLECTOR VOLTAGE - VOLTS 

~mA -0.8 mA T=25°C 

(L -0.7 mA 

(L -0.6 mA 

v -0.5 mA 

v -0.4 mA 

~ -0.3 mA 

y 

r1 .... :!!:_2 mA 

lf V -0.1 mA 

lfgY 

...!;' -10 

0 

-50 

C( -40 
E 

~ z 

~ -30 

"' t; 
j -20 

le•O 
-0.2 -0.4 -0.6 -OB 

Vet - COLLECTOR VOLTAGE - VOLTS 

le -l.6~A l 
T • -55°C ~ !1.4m~ l 

j v -l.2mA 

~ 
-1.omA 

-0.~A 

I/I -0.6I mA 

L V1 -oLA :!::== 

~ 
e 

l 
j_V -0.2 mA 

E le=O 

:::: -10 

-0.2 -0.4 -0.6 -0.8 -1.0 

Vet -COLLECTOR VOLTAGE -VOLTS VcE - COLLECTOR VOLTAGE - VOLTS 

• Single family characteristic on Transistor Curve Tracer. 

OSCILLATOR EFFICIENCY CIRCUIT (le= lOmA, Vcs= -lOV l 

IOOOfi 
VEE = + I 0 .5 V o-•v-..rv--+---~ 

J 0.005 JJI 

I 
L_ 

TRANSISTOR 
UNDER 
TEST 

I 
I 
I 
I 

_J 

2-71 

1.5- 7 pf 0.08 }Jh 

-50 

<l -40 
E 

.::: -10 

-50 

""' -40 
E 

:::: -10 

-50 

<l -40 
E 

z 
w 
~ -30 

:::: -10 

BASE CHARACTERISTICS 

T = 100°C 

-40~A-;H 1-_L90mA 

}30 ~A-: f.. l-}ro±A 

}20-~A-i f- -50 ~A 
le= -10-.:;-A->j 

-0.4 -0.8 -1.2 -1.6 

VBE - BASE VOLTAGE - VOLTS 

T = 25°C 

j40mA- f--.{90 mA 

130 mA--j 1- 1-70 mA 

-:'.20~~- h f- ~50 ~A 

le .-~10 mA--j 

-0.4 -0.8 -1.2 -1.6 

VBE - BASE VOLTAGE - VOLTS 

T:: -55°C 

.-40 mA J-- -90 mA 

-33:"mA f--70-.:;A 

-2~mA- ,_.- l---50 ~A 
l9=-1JmA~ 

-0.4 -0.8 -1.2 -1.6 

VBE - BASE VOLTAGE - VOLTS 

4-30 pf 

3-12 pf 
OUTPUT 
HP 434A 

POWER METER 

-2.0 

-2.0 

-2D 



2N996 
PNP HIGH SPEED SWITCH AND LOW NOISE AMPLIFIER 

DIFFUSED SILICON PLANAR EPITAXIAL TRANSISTOR 

GENERAL DESCRIPTION - The 2N996 is a PNP double-diffused silicon .Planar Epitaxial 

Transistor. It is designed for use a:s a high-frequency ultra low noise, general purpose transistor 

which will replace germanium units in many applications. This transistor has the· desirable 

attributes of low saturation resistance and fast switching capabilities atcurrents as high as 100 

milliamperes .. 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 

Storage Temperature 

Operating Junction Temperature 

Maximum Power Dissipation 

Total Dissipation at 25°C Case Temperature 

at lOO'C Case Temperature 

(Notes 2 and 3) 

(Notes 2 and 3) 

at 25'C Ambient Temperature (Notes 2 and 3) 

Maximum Voltages 

VCBO. 

VCEO 

VEBO 

Collector to Base Voltage 

Col[ector to Emitter Voltage 

Emitter to Base Voltage 

(Note 4) 

-65 .. C to +200°C 

200'C Maximum 

1.2 Watts 

0.68 Watt 

0.36 Watt 

-15 Volts 

-12 Volts 

-4.0 Volts 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

Symbol Characteristic Min. Typ. 

hFE DC Pulse Current Gain (Note 5) 35 75 

hFE DC Pulse Current Gain (Note 5) 30 65 

VBE(sat) Base Saturation Voltage -0.8 

V CE(sat) Collector Saturation Voltage -0.22 

Cobo Open Circuit Output Capacitance 7.5 

cibo Open Circuit Input Capacitance 7.0 

hfe High Frequency Current Gain (f = 100 Mc) 1.0 2.3 

1CBO Collector Cutoff Current 0.2 

ICBO (150'C) Collector Cutoff Current 0.2 

NF Noise Figure (Note 6) 3.0 

BVCBO Collector Breakdown Voltage -15 

VCEO(sust) Collector to Emitter Sustaining Voltage -12 
(Notes 4 and 5) 

BVEBO Emitter to Base Breakdown Voltage -4.0 

1EBO Emitter Cutoff Current 

1] Oscillator Efficiency (f = 100 Mc) 40 

313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 
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Max. 

-0.95 

-0.3 

10 

11 

5.0 

15 

10 

Units 

Volts 

Volts 

pf 

pf 

mµA 

µA 

db 

Volts 

Volts 

Volts 

µA 

% 

PHYSICAL DIMENSIONS 
in accordance with 

JEDEC (T0·18) outline 

. ' ,i .230DIA 
.195DIA II 11 .209 . 

.030 .210 
MAX. .170 

. 178 -~1 n 
Seating j_ i 
Pl....--r-

IC 

IC 

IC 

IC 

IE 

Ic 

IC 

IE 

IE 

Ic 

IC 

IC 

IE 

IC 

IC 

3 LEADS ~ ~ ~ 00 MIN . 
. 019DIA. _J 
.016 . 

Emitter 

Base 

Collector 

NOTES: All dimensions iri inches 
Leads are gold·plated kovar 
Collector internally connected to case 
Package weight is 0.43 gram 

Test Conditions 

20 mA VCE = -1.0 

60 mA VCE = -0.3 

20 mA IB 2.0 

60 mA IB 2.0 

0 VCB = -10 

0 VEif = -0.5 

10 mA VCE = -10 

0 VCB = -10 

0 VCB = -10 

50 µA VCE = -5.0 

10 µA IE 0 

10 mA IB 0 
(pulsed) 

10 µA IC 0 

0 VEB = -4.0 

10 mA VCB = -7.0 

v 
v 
mA 

mA 

v 
v 
v 
v 
v 
v 

v 
v 

l=AIRCHIL.CJ 

SEMICONDUCTOR 
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TYPICAL COLLECTOR AND BASE CHARACTERISTICS* 

HIGH VOLTAGE 

COLLECTOR CHARACTERISTICS 
-10 r--::""'""--Y--;;r---r--i-:>.--.---r----r--i 
~ ~ T=IOO°C 

w~ ..--F7 L 

L~.,J~-~~2~m~A:t:::t:r--=i_j~LJJ .:::-2 v 
-.01 mA 

c -8 
E 

c -8 
E 

~ 
~ -6 

19= 0 

-4 -8 -12 -16 -20 
VCE - COLLECTOR VOLTAGE - VOLTS 

-4 -8 -12 -16 
Vee - COLLECTOR VOLTAGE - VOLTS 

~+---+~~=+--ll--±.--'l---4-.1-+-l-t-i 

l-4F--l=..!-"~=+--l,---f=,.+!=---l--IHl-f-1 

'• = 0 
-4 -12 -16 -20 
Vee - COLLECTOR VOLTAGE - VOLTS 

SATURATION REGION 

COLLECTOR CHARACTERISTICS BASE CHARACTERISTICS 

~, -eo I/ 
IL -1.0~A 

j -60HfHrrr.lti~Y....+--P-o:;.a~~A +-r'f=-1 
rJJl/ -0.~A 

VCE -COLLECTOR VOLTAGE - VOLTS 

'O -0.2 -0.4 -~6 -M -1.0 

VC£ - COLLECTOR VOLTAGE - VOLTS 

T=-55°C 

~ -80 fl - -3.0i!!:! 

~ l--flf7""=+--+-2]mA i -60 ~ -2.J mA 

~ l----Jllf'LF---1-t--+_1] mA 

~ -40 t-1111crLr----t-i---r--;J-i---r--t--r--1 
~ -r~dmA 

.::: -20 i.t:+:::f:~-:!!J~5 .!!!imAtj::::j:=f=jH 
v I 

-0.2 -0.4 -0.6 -o.a -1.0 

VCE - COLLECTOR VOLTAGE - VOLTS 

-100,--~~~I-J~~,--~~ 
T• IOO'C IOOmA 

1~!~iA 
c -BOl--+--+--+--""=i'H11--+---+--+--l 
E -40mA 

E 120mA 
~ -60~ le"' -IOmA M-141-1-...._--+---+--l----I 

.::: -201--+--+--+--H--HtH-t--+--+--t--l 

00°'---'-_.!o".4 --LL_=t.o.ei-'-'~_ 1!..2--'--_-!1.7-6 --L-,!_2.0 

v., - BASE VOLTAGE-VOLTS 

T• 25°C IOOmA -100 1 
-eo 1·-1-_ ~~o~~~~TJ--+---+---+--1 

....: j40mA' ! 1---t-- --+2omA'.H-l-l-l---+----+-f------< 

~ _601-----t-+ 18 • -IOmA 

- t-------+---+---+---+-tHHtf---+--+--+--1 
~ 
0 
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COLLECTOR-BASE DIODE REVERSE 
CURRENT VERSUS TEMPERATURE 

t----+Vc~=-10 Vo II s -+---+----+---+--1-/---l 
~ -.11-+---t---+--+----11--+-+---t---i>.Y 
z / 
~ 
~ 

i3 

; -.011-+---t---+--+-l7h.f<---+--t---+-I 

-. 00012~'-5 ---'---'50.__..__..,.,75--'-1""'00--'--12'"°5-'---'150 

Tj-JUNCTION TEMPERATURE-"C 



TYPICAL ELECTRICAL CHARACTERISTICS 

COLLECTOR SATURATION VOLTAGE 
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INPUT ANO OUTPUT CAPACITANCE 
VERSUS REVERSE BIAS VOLTAGE 
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" FAIRCHILD TRANSISTOR 2N996 ~ 

SMALL SIGNAL CHARACTERISTICS (f=l KC) 

SYMBOL CHARACTERISTIC 

h;b Input Resistance 

hob Output Conductance 

h,b Voltage Feedback Ratio 

hie Input Resistance 

ho, Output Conductance 

h .. Voltage Feedback Ratio 

hr. Small Signal Current Gain 

COMMON EMITTER CHARACTERISTICS 

TYP. 

27 
7.0 

0.65 
5.5 
10 
14 

2.0 
800 

40 
200 
1.4 
2.6 
70 

105 

UNITS 

ohms 
ohms 
µmhos 
µmhos 
x10-• 
x10-• 
K ohms 
ohms 
µmhos 
µmhos 
xlO' 
x10-• 

TEST CONDITIONS 

le= 1.0 mA 
le=5.0 mA 
le=l.OmA 
le=5.0 mA 
le= 1.0 mA 
le=5.0 mA 
le= 1.0 mA 
le= 5.0 mA 
le= 1.0 mA 
le=5.0 mA 
le= 1.0 mA 
le= 5.0 mA 
le= 1.0 mA 
le=5.0 mA 

Yes= -5.0V 
Ves=-5.0V 
Ve,=-5.0V 
Yes= -5.0 V 
Yes= -5.0V 
Ves=-5.0V 
VCE=-5.0V 
Ve,= -5.0V 
Ve,= -5.0 V 
Ve,= -5.0 V 
Ve,= -5.0 V 
Ve,=-5.0V 
VCE= -5.0 v 
VCE=-5.0V 

COMMON BASE CHARACTERISTICS 
10~-~-~-~-~-~-~ 

f =I <c 

; LO ~ _,.;"j 

~ Vcs=-5.0 Volts ----+-- t--- V 
~IOl--T~=r--i'2~5';C'-------+------+--++t--l------Y'-+--t--j 

:< b-. hob~ 
3 s.o C-----t'<-t--t--t-~-----t-+-H--,7..---t-+-+--t--j 
~ JOl---+---»~++--+--__, __ J,;j f-

le =-IOmA 

i:;os HZ_~ hie 

§ -"te ·t=;p +-- -_: =T+-ls:=:J:::::-+::-1 fi N/~ 
g 10 ~.i-++-V?IEI ~'-t""fn-f---t-t-+1 

~ 
~ 10 f--+-----+---~-=t----+---+-----J 

~o.s fl N 

~ o1 lLl I ""'b. , 
:'.lo,Z I i ~n 
:;; hoe j_ _l f!'-1 

~ogl---+.,,-.,,"1--¥----+--+---l 

~ 0.05 --- +----+----! -+ --+----+---+~-~ 
~ 002 _j_ 
u oq_io_1 -0.2 -o.s -1.0 -2 -5 -10 -20 -so 

lcCOLLECTOR CURRENT - mA 

VEE= + I I V 

NOTES: 

rf---.,,--l-+-++--+-----H--1 ~ ~ 
~QB 

i 07 

-0.5 -LO -5.0 -10 

Tj JUNCTION TEMPERATURE-"C Ic -COLLECTOR CURRENT - mA 

100 MC OSCILLATOR EFFICIENCY CIRCUIT 

0.005pl RFC 

p 

4-30 pf 1.5-?pf 0_08 ph 

3-12 pf 

-5() 

Vee= -7.QV 

4 - 30 pf 

OUTPUT 
H.P. 4 34 A 

POWER METER 

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operation. 

100 150 200 

TJ -JUNCTION TEMPERATURE -°C 

(3) These rati.ngs give a maximum junction temperature of 200°C and junction-to-case thermal resistance of 146°C/Watt (derating factor of 6.85mW/°C); junction-to-
ambient thermal resistance of 486°C/Watt (derating factor of 2.06 mW /°C). 

(4) Rating refers to a high current point where collector-to-emitter voltage is lowest. 

(5) Pulse Conditions; length= 300 µsec; duty cycle= 1%. 

(6) f = 1 Kc; Power Bandwidth of 200 cps, RG = 2 K. 
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2N1252 
NPN LOW STORAGE TYPE 
DIF~USED SILICON TRANSISTOR 

LOW STORAGE TIME- Low storage times and low saturation voltage make the 2N1252 . . . . 

ideal for all types of saturated circuitry from low logic levels to 1/2 ampete core driving levels. 

These units make 5 me saturating switching circuits possible. Turn off time at .150 mA is 

guaranteed less than 150 millimicroseconds. Total switching times are typically 100 tnilli· 

microseconds at 500 mA. 

BROAD OPERATING RANGE AND HIGH RELIABILITY-Power rating is 2 watts 

dissipation at 25° C. case temperature. At 150 mA, the base-on voltage is 1.3 volts and maxi­

mum saturation resistance is 10 ohms. 

ABSOLUTE MAXIMUM RATINGS (25° C.) [Note 1] 

VcBO Collector to base voltage 
VcER Collector to emitter voltage (ReE ;210!1) [Note 2] 
VEBO Emitter to base voltage 
TOtal dissipation at case tempetature 25° C. [Note 3] 

at case temperature 100° C. 
at free air temperature 25° C. 

ELECTRICAL CHARACTERISTICS (25° C.) -SYMBOL Cl<IARACTERISTIC 

hFE !'· C. pulse current gain [Note 4] 
VBE SAT. Base saturation voltage 

VCE SAT. Collector saturation voltage 
hfe Small signal current gain 

at f='=20mc 
tab Collector capacitance 

1cBo Collector cutoff current 

ts+tf Turn off time 

MIN. TYPICAL 

15 35 
0.9V 
0.6V 

2 4 

30µµf 

O.iµA 
lOOµA 
75mµs 

30v 
20v 
5v 
2watts 
1 watt 
0.6watt 

MAX. 

45 
1.3V 
1.5V 

45µµf 

lOµA 
600µA 
150mµs 

PHYSICAL DIMENSIONS 
in accordance with 

JEDEC (T0·5l outline 

.!00 

NOTES:AHd1me111oon11111ncMs 

LHds••egold·Pl•ledk-• 

Cdloclor•'*"'•llJ - !acne 

TEST CONDITIONS 

lc=150mA 
lc=150mA 
lc=150mA 
le= 50mA 

Vc=19V 
IB=15mA 
IB=l5mA 

Vc=lOV 

IE= OmA Vc=lOV 

Ve= 2ov T= 25° c. 
Ve= 20v T=l50° c. 
lc=150mA 1B1=15inA 

iB2= 5mA RL =40!1 
Pulse width:::: 10 µsec 

Copyright 1961 by Fairchild Semiconductor, a Division of Fairchild Camera and Instrument Corporation 

NOTES: 
(1) The maximum ratings are limiting absolute values above which life or satisfactory performance may be impaired. 
(2) Rating refers to a high current point where collector-to-emitter voltage is lowest. 
(3) These ratings give a maximum junction temperature of 175°C and junction-to-case thermal resistance of 75°C/watt (derating factor of 13.3 mw;•ci. 
(4) Pulse conditions: length = 300 µs.; duty cycle :::; 1 %. 

FAIRCt-llLCJ 

SEMICONDUCTOR 
313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT COIWORATION 
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2N1253 
NPN LOW STORAGE TYPE 

DIFFUSED SILICON PLANAR* TRANSISTOR 
FOR IMPROVED PERFORMANCE SEE FAIRCHILD 2N2845 

LOW STORAGE Tl ME - Low storage times and low saturation voltage make the 2Nl253 

ideal for all types of saturated circuitry from low logic levels to 1/2 ampere core driving levels. 

These units make 5 MHz saturating switching circuits possible. Turn off time at 150 rnA is 

guaranteed less than 150 ns. Total switching times are typic9lly 100 ns at 500 mA. 

ABSOLUTE MAXIMUM RATINGS (25° C.) [Note 1] 

VcBO Collector to base voltage 
V CER Collector to emitter voltage (R BE :HOU) [Note 2] 
VEBO Emitter to base voltage 
Total dissipation at case temperature 25° C. [Note 3] 

at case temperature 100° C. 

at free air temperature 25° C. 

ELECTRICAL CHARACTERISTICS (25° C.) 

30v 

20v 
5v 
2 watts 

1 watt 

0.6watt 

PHYSICAL DIMENSIONS 
111 ~accordance with 

NOTES: All dimens;ons in inches 
Leadsaregold·platedKovar• 
Leads No. 3 internally connected to case 
Package weight is 1.23 grams 

SYMBOL CHARACTERISTIC MIN. TYPICAL MAX. TEST CONDITIONS 

hFE 
VBE SAT. 
VcE SAT. 
hfe 

Cobo 

1cBo 

ts+tf 

NOTES: 

D. C. pulse current gain [Note 4] 
Base saturation voltage 
Collector saturation voltage 
Small signal current gain 

at f=20MHz 
Collector capacitance 

Collector cutoff current 

Turn-off time 

30 45 
0.9V 
0.6V 

2.5 5.5 

30pF 

0.lµA 
lOOµA 
75ns 

(1) The maximum ratings are limiting absolute values above which life or satisfactory performance may be impaired. 
(2) Rating refers to a high ~urrent point where collector-to-emitter voltage is lowest. 

90 
1.3V 
l.5V 

45pF 

lOµA 
600µA 
150ns 

lc=150mA 
lc=150mA 
lc=150mA 
le= 50mA 

Vc=lOV 
IB=15mA 
IB=15mA 
Vc=lOV 

IE= OmA Vc=lOV 

Ve= 20V T= 25° C. 
Ve= 20V T=l50° C. 
lc=lSOmA 1Bl =IOrnA 

ls2= 5mA RL =40!1 
Pulse width=lO µs 

*Planar is a patented Fairchild process. 

(3) These ratings give a maximum junction temperature of 175°C. and junction-to-case thermal resistance of 75°C,/watt (derating factor of 13.3 mw/°C.). 
(4) Puise conditions: length~· 300ftS.; duty cycle-== 1%. 

313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFQRNIA, (415) 962-5011, TWX: 910-379-6435 
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2N1708 
NPN HIGH-SPEED SWITCH 

D.IFFUSED SILICON PLANAR EPITAXIAL TRANSISTOR 

GENERAL DESCRIPTION - The Fairchild 2Nl 708 is an NPN silicon PLANAR epitaxial transistor designed 

specifically for high-speed, low-power saturated switching applications. 

FOR IMPROVED 
PERFORMANCE SEE 

FAIRCHILD 2N2368, 2N2369 
OR 2N23f;i9A 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 

Storage Temperature 

Operating Junction Temperature 

Lead Temperature (Soldering, 10 second time limit) 

Maximum Power Dissipation 

Total Dissipation at 25°C Case Temperature (Notes 2 and 3) 

at 25°C Ambient Temperature (Notes 2 and 3} 

Maximum Voltages and Current 

V CBO Collector to Base Voltage 

V CEO Collector to Emitter Voltage (Note 4) 

V ~BO Emhter to Base Voltage 

IC Collector Current 

ELECTRICAL CHARACTERISTICS (25°C free air temperature unless otherwise noted) 

SymbOl Characteristic Min. Max. 

hFE DC Current Gain 20. 

VBE(sat) Base Saturation Voltage 0. 7 0.9 

VCE(sat) Collector Saturation Voltage 0.22 

V CE(sat) Collector Saturation Voltage 0.35 

hfe High Frequency Current Gain (f = 100 me) 2.0 

1CBO 
Collector-Base Cutoff Current 0.025 

ICBO(l50°C) Collector-Base Cutoff Current 15 

ICEX(l00°C) Collector Cutoff Current 15 

BVCBO Collector to Base Breakdown Voltage 25 

V CEO(sust) Collector to Emitter Sustaining Voltage 12 
(Notes 4 and 5) 

BVEBO Emitter to Base Breakdown Voltage 3.0 

cob Output Capacitance (f = 140 kc) 6.0 

T Charge Storage Time Constant (Note 6} 25 s 
t on Turn On Time (Note 6) 40 

toff Turn Off Time (Note 6) 75 

PHYSlcAL DIMENSIONS 
in accordance with 

JEDEC (T0·46) outline 

.195DIA.-1 r-

-65°c to +300°c 

175°C Maximum 

235°C Maximum 

.oss~178 <jl lrg:DIA. 

.065 ~ . .040 MAX. 

SEATING PlANE _,.lj Li Li '=rf 
3LEAOS ~ ~ ~ .500 MIN. .019 0~ I 
.012 ___J_ 

Units 

Volts 

Volts 

Volts 

µA 

µA 

µA 

Volts 

Volts 

Volts 

pf 

nsec 

nsec 

nsec 

1.0 Watt 

0.3 Watt 

25 Volts 

12 Volts 

3.0 Volts 

200 mA 

.100 
Base 
"""' Emitter ..... , 

.100 

r.olleclor ..... , 
MOTES: All dimllllion1 in I~ 

l.Hlbateaold.piltedlloNI' 
Collectorlnll!fllahJcon~toca" 

Test Conditions 

Ic 10 mA VCE 1.0 v 

IC 10 mA IB 1.0 mA 

Ic 10 mA IB 1.0 mA 

Ic 50 mA IB 5.0 mA 

IC 10 mA VCE 10 v 

IE 0 VCB 15 v 

IE 0 VCB 15 v 

vcE= 10 v VBE 0.25 v 

IE 0 Ic 100 µA 

IB 0 Ic 10 mA 
(pulsed) 

Ic 0 IE = 100 µ.A 

IE 0 VCB = 10 v 

le::::: lOmA, IBl::::: 10 mA, IB2 ::::: -10 mA 

IC::::: lOmA, IBl::::: 3.0mA, IB2::::-1.0mA 

le::::: lOmA, IBl::::: 3.0 mA, IB2:::: -1.0 mA 

Copyright 1963 by Fa1rch1ld Semiconductor, a D1v1s10n of Fairchild Camera and Instrument Corporation 

FAIRCHILCJ 

SEMICONDUCTOR 
313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910,379-6435 A.DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 
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NOTES: 
(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 

(3) These ratings give a .maximum junction temperature of 175°C and junction-to-case thermal resistance of 150°C/Watt (derating factor of 6.67 mW/°C; junction-to-
ambient thermal resistance Of 500°C/Watt (derating factor of 2.0mW/°C). 

(4) This rating refers to a high-current point where collector-to-emitter voltage is lowest. 

(5) Pulse Conditions: length <6.0 msec; duty cycle <30%. 

(6) See test circuit for exact values of IC' 181, and r82. 

8900 

500 5000 910 

o.002511t I I o.0025pt 
+ 

V1N VouT 
(NOTE 2) + + (NOTE 3) 

+ 10µf tOpf + 

Vee= 11v Vee= tOV 
(NOTE 1) -(NOTE 1) 

-=-
NOTES: 

PULSE ~· GENERATOR 
VOLTAGE 

!Vinl I -tOV TIME 

jlNPUT WAVE FORM 

I 
I 

OUTPUT I 
VOLTAGE I 
1vouTJ I 

t---ts 
TIME 

I OUTPUT WAVE FORM 
I 

(1) Input voltage (V1N) obtained from a pulse generator having an output impedance of 50 ohms. VIN rise time <l nsec; pulse duration>300 nsec, and duty factor <2%. 

(2) Input and output waveforms, shown above, monitored by means ofasampling oscilloscope or ether indicating device having rise time <0.5 nsec, input capacitance 
of probe <2. 5 pf with shunt resistance > 1000 ohms. 

V1N 
(NOTE 2) 

NOTES: 

+ 

Vas 
(NOTE 1) 

CIRCUIT USED TO MEASURE STORAGE TIME (ts). 

VouT 

2700 

.0023uf 0 

+ 

Vee =av 
(NOTE 1) 

INPUT WAVE FORMS 

ton 
V1N = +20V 
Vee= -a.av 

OUTPUT WAVE FORMS 

toff 
V1N= -20V 

v8e= + 11v 

(1) With certain types of power supplies, it may be necessary to connect 25~µf decoupling capacitors across the power-supply terminals for V CC and V BB' 

(2) Input voltage (VIN) obtained from a generator having an output impedance of 50 ohms. VIN rise time <1 nsec; pulse duration >300 nsec, and duty factor <2%. 
(3) Input and output waveforms, shown above, monitored by means ofa sampling oscilloscope or other indicating device having rise time <0.5 nsec, input capacitance 

of probe <2.5 pf with shunt resistance> 3000ohms. 

CIRCUIT USED TO MEASURE "TURN-ON" TIME (ton) AND "TURN·OFF" TIME (t.1t). 
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FT1746 
FAIRCHILD PNP SILICON PLANAR EPITAXIAL TRANSISTOR 

HIGH-VOLTAGE, HIGH-FREQUENCY SWITCH AND RF AMPLIFIER 

GENERAL DESCRIPTION - The FT1746 is a double-diffused silicon PNP PLANAR epitaxial 

transistor packaged in the JEDEC T0-18 outline. It is specifically designed for digital and analog 

applications requiring high-voltage and high-frequency characteristics in combination. Typical fT 

is 150 me. 

ABSOLUTE MAXIMUM RATINGS ( Note l) 

Maximum Temperatures 

Storage Temperature 

Operating Junction Temperature 

Soldering Temperature (60 seconds time limit) 

Maximum Power Dissipation 

Total Dissipation at 25°C Case Temperature [Note 2 and 3) 

at 100°C Case Temperature (Note 2 and 3) 

at 25°C Ambient Temperature 

Maximum Voltages 

Collector to Base Voltage 

Collector to Emitter Voltage 

Emitter to Base Voltage 

ELECTRICAL CHARA<i:TERISTICS (25°C unless otherwise noted) 

Symbol 

hFE 
VBE(sat) 

V CE(sat) 

hfe 

cob 

CTE 

ICBO 
ICB0(150°C) 

BVCBO 

V CEO(sust) 

BVEBO 

NOTES: 

Characteristic 

DC Pulse Current Gain ( Note 5 ) 

Base Saturation Voltage 

Collector Saturation Voltage 

High Frequency Current Gain (f = 100 me) 

Output Capacitance 

Input Capacitance 

Collector Cutoff Current 

Collector Cutoff Current 

Collector to Base Breakdown Voltage 

Collector to Emitter Sustaining Voltage 
(Note 4) 

Emitter to Base Breakdown Voltage 

-65°C to +2oo•c 

200°c Maximum 

300°C Maximum 

Min. 

20 

1.0 

-35 

-30 

-4.0 

1.2 Watts 

0.68 Watt 

0.36 Watt 

-35 Volts 

-30 Volts 

-4.0 Volts 

Max. Units 

-1.0 Volts 

-0.4 Volts 

9.0 pf 

11 pf 

5.0 nA 

25 µA 

Volts 

Volts 

Volts 

PHYSICAL DIMENSIONS 
in accordance with 

JEDEC (T0-18) outline 

.195DIA-1 f:--

.178 ~-11 I~:~ DIA. 

·210~ .030 MAX. .170 _J_ 

.L TT 
3LEADS 0 ~ ~ .500 MIN . 
. 019DIA. . _l 
.016 

.100 

Collector ..... , 
NOTES: All dlmen$ions 1n mches 

L.e1dsare1Qld·p1atedkotlar 
Colledor1ntemallyconnected1Dcne 

Test Conditions 

le= 10 mA VCE = -5.0 V 

IC= 10 mA IB 1.0 mA 

IC= 10 mA IB 1.0 mA 

IC= 10 mA VCE = -10 v 
IE = 0 VCB = -10 v 
Ic = 0 VEB = -0.5 V 

IE = 0 VCB = -15 v 
IE = 0 VCB = -15 v 
IC= 10 µA IE 0 

IC= 10 mA IB 0 
(pulsed) 

Ic = 0 IE 10 µA 

(1) These ratings are limiting valu&,s above which the serviceability of any individual semiconductor device may be impaired. 

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operation. 

(3) .These ratings give a maximum junction temperature of 200°C and junction-to-case thermal resistance of 146°C/Watt (de rating factor of 6.9 mW / 0 C); 
junction-to-ambient thermal resistance of 486°C/Watt (derating factor of 2.1 mW/°C). 

(4) Rating refers to a high-current point where collector-to-emitter voltage is lowest. 

(5) Pulse conditions: length = 300 µsec; duty cycle = 1%. 

Copyright 1963 by Fairchild Semiconductor, a Division of Fairchild Camera and Instrument Corporation 

FAIRCHILC 
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2N1983·2N1984·2N1985 
N PN SMALL SIGNAL TYPE 

DIFFUSED SILICON TRANSISTORS 

GENERAL DESCRIPTION - These transistors: 2Nl983, 2N1984, and 2Nl985, are 

double diffused silicon NPN transistors packaged in the popular JEDEC T0-5 outline. 

They are designed to provide high performance in a wide range of small-signal appli­

cations including AF and RF amplifiers, oscillators and special circuits requiring 

silicon performance and reliability. 

ABSOLUTE MAXIMUM RA TINGS [ Note 1 l 
Maximum Temperatures 

Storage Temperature 

Operating Junction Temperature 

Maximum Power Dissipation 

Total Dissipation at 25°C Case Temperature [ Note 2 & 3] 

at 100°C Case Temperature [Note 2 & 31 

at 25°C Ambient Temperature 

Maximum Voltages 

V CBO - Collector to Base Voltage 

V CER - Collector to Emitter Voltage (RBE 5. 10f2) [Note 4] 

V CEO - Collector to Emitter Voltage 

V EBO - Emitter to Base Voltage 

ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) 

-65°C to + 150°C 

+150°C Maximum 

2.0 Watts 

1.0 Watt 

0.6 Watt 

50 Volts 

30 Volts 

25 Volts 

5.0 Volts 

Symbol Characteristic Min. Max. Units 

cob 

1cBO 
ICBO(+l50°C) 

V CER(sust) 

V CEO(sust) 

Non-Saturated Base Voltage 

Saturation Resistance 

High Frequency Current Gain 
f = 20 me 

Output Capacitance 

Collector Cutoff Current 

Collector Cutoff Current 

Collector to Emitter Sustaining 
Voltage (Pulsed) [Note 4 J 

Collector to Emitter Sustaining 
Voltage (Pulsed) [Note 4] 

Emitter Current 

2.0 

30 

25 

.85 Volts 

50 ohms 

45 pf 

5.0 µA 

200 µA 

Volts 

Volts 

100 µA 

Ic 

IC 

Ic 

IE 

IE 

IE 

Ic 

Ic 

IC = 

PHYSICAL DIMENSIONS 
in accordance with 

JEDEC (T0·5) outline 

1~1 
T 100 
--' 
c, .. ,,, 

J\IOHS: All Otmensoons •n inches 

Leadsaregoldpla!i!'dkovar 

Colle<tor1ntern11lycon<"!<:!e<ltoco•o 

Test Conditions 

1.0 mA VCE 5.0 v 
5.0 mA IB 0.5 mA 

50 mA VCE lOV 

0 VCB = 10 v 
0 VCB = 30 v 
0 VCB = 30 v 

100 mA RBES 10n 

100 mA I = B 0 

0 VEB = 2.0 v 
Copyright 1961 by Fairchild Semiconductor, a Division of Fairchild Camera and Instrument Corporation 

FA.IRCHILCJ 

SEMICONDUCTOR 
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SMALL SIGNAL 

NOTES: 

(1) These ratings are limiting values above which the serviceability of any individual semi­
conductor device may be impaired. 

(2) These are steady state limits. The factory should be consulted on applications involving 
pulsed or low duty cycle operation. 

(3) These ratings give a maximum junction temperature of l 50°C and junction-to-case thermal 
resistance of 62.5°C/Watt (derating factor of 16 mW/°C). 

(4) Rating refers to a high curren_t point where collector-to-emitter voltage is lowest. 

(5) Pulse conditions: length= 300 µsec; duty cycle <1%. 

CHARACTERISTICS (f = 1 kc) 2N1983 2N1984 2Nl985 

Symbol Characteristic Min. Max.J Min. Max.I Min. Max. Units Test Conditions 

hfe Current Gain 70 210 35 100 15 45 Ic 1.0 mA VCE 5.0 v 
80 240 40 120 20 80 IC 5.0 mA VCE 5.0 v 

hib Input Resistance 20 30 20 30 20 30 ohms IC 1.0 mA VCB = 5.0 V 

4.0 8.0 4.0 8.0 4.0 8.0 ohms Ic 5.0 mA VCB = 5;0 V 

hrb Voltage Feedback Ratio 7.0 5.0 5.0 x 10-4 
IC 1.0 mA VCB = 5.0 V 

7.0 5.0 5.0 x 10-4 
Ic 5.0 mA VCB = 5~0 V 

hob Output Conductance 1.0 1.0 1.5 µmho Ic 1.0 mA VCB = 5.0 V 
1.5 1.5 2.0 µmho Ic 5.0 mA VCB = 5.0 V 

hie Input Resistance 2000 1200 1000 ohms Ic 5.0 mA VCE 5.0 v 

hoe Output Conductance 200 100 75 µmho IC 5.0mA VCE 5.0 v 
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2N1986 • 2N1987 
NPN SWITCHES 

DIFFUSED SI LICON PLANAR* TRANSISTORS 

GENERAL DESCRIPTION - The 2N1986and2N1987 areDoubleDiffusedSilicon NPNTransistors 

packaged in the JED EC T0-5 outline. They are designed for high-speed switching, high-frequency 

amplifier applications, and may be used as core drivers, relay drivers, and pulse generators, 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 

Storage Temperature 

Operating Junction Temperature 

Maximum Power Dissipation 

Total Dissipation at 25°C Case Temperature 

Maximum Voltages 

at 100°C Case Temperature 

at 25°C Ambient Temperature 

Collector to Base Voltage 

(Notes 2 and 3) 

(Notes 2 and 3) 

VCBO 

VCER 

VCEO 

VEBO 

Collector to Emitter Voltage (RBE ::: 10 fl) (Note 4) 

Collector to Emitter Voltage 

Emitter to Base Voltage 

-65°C to +150°C 

+150°C Maximum 

2.0 Watts 

1.0 Watt 

0.6 Watt 

50 Volts 

40 Volts 

25 Volts 

5.0 Volts 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

2Nl986 2Nl987 
Symbol Characteristic Min, Max. Min, Max. 

hFE DC Pulse Current Gain (Note 5) 60 240 20 80 

hFE DC Pulse Current Gain (Note 5) 60 20 

VBE(sat) Base Saturation Voltage 0.9 O.!l 

VCE(sat) Collector Saturation Voltage 0.6 0.6 

VBE(sat) Base Saturation Voltage 1.3 1.3 

VCE(sat) Collector Saturation Voltage 1.5 1.5 

hfe High Frequency Current Gain 2.0 2.0 
(f = 20MHz) 

Cobo Output Capacitance 35 35 

1cBO Collector Cutoff Current 5,0 5.0 

ICBO(+l50°C) Collector Cutoff Current 200 200 

BVCBO Collector Breakdown Voltage 40 40 

VCER(sust) Collector to Emitter Sustaining Voltage (Note 4) 30 30 

VCEO(sust) Collector to Emitter Sustaining Voltage (Note 4) 25 25 

BVEBO Emitter Breakdown Voltage 5.0 5.0 

NOTES: 

Units 

Volts 

Volts 

Volts 

Volts 

pF 

µ.A 

µ.A 

Volts 

Volts 

Volts 

Volts 

Ic 

Ic 

Ic 

Ic 

le 

Ic 

Ic 

IE 

IE 

IE 

Ic 

PHYSICAL DIMENSIONS 
in accordance with 

JEDEC (T0-5) outline 

I I .370DIA 

3351 i .335 

305
011:5 Ql]o 
.009 .240 .... ,,, ~ -t 

Plane 

3 LEADS n n n_Jl.5 MIN. 

.g:~ DIA. u u u 

Collector 

NOTES Alld1mensions1n1m;he5 
lHdsaregoldpla!edllovar 
Collector1nternaHyconnectedtoca$e 
Pac1<.agewe1ghtisl 111rams 

Test Conditions 

150 mA VCE 10 

30 mA VCE 10 

30 mA IB 3.0 

30 mA 1s 3.0 

150 mA 1s 15 

150 mA 1s 15 

50 mA VCE 10 

0 VCB 10 

0 VCB 30 

0 VCB 30 

100 µ.A IE 0 

v 
v 
mA 

mA 

mA 

mA 

v 

v 
v 
v 

1c = 100 mA RBE < 10 !l 
(pulsed) 

1c = 100 mA 1s 0 
(pulsed) 

Ic 0 IE 1.0 mA 

*Planar is a patented Fairchild process. 

(1) These ratirigs are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

(2) These are steady state limits. The factory should be consulted on applications Involving pulsed or low duty cycle operation. 
(3) These ratings give a maximum junction temperature of 150°C and junction-to-case thermal resistance of 62.5°C/Watt (derating factor of 16 mW/°C). 
(4) Rating refers to a high current point where collector-to-emitter voltage is lowest. 

(5) Pulse conditions: Length = 300 µsec; duty cycle ::: 1%. 

FAIRCHILCJ 

SEMICONDUCTOR 
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2N1988 • 2N1989 
NPN HIGH-VOLTAGE 

DIFFUSED SILICON PLANAR* TRANSISTORS 

GENERAL DESCRIPTION - The 2Nl 988 and 2Nl 989 are double diffused silicon NPN transistors packaged in the popular 

JEOEC T0·5 configuration. They are characterized by high breakdown and sustaining voltages. They are designed for use 

in AC and DC amplifiers ... RF amplifiers and oscillators ... servo amplifiers ... and as relay, core, and drum memory 

drivers. 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatu,res 

Storage Temperature 

Operating Junction T~mperature 

Maximum Power Dissipation 

Total Dissipation at 25°C Case Temperature 

Maximum Voltages 

at 100°C Case Temperature 

at 25°C Ambient Temperature 

Collector to Base Voltage 

(Notes 2 & 3) 

(Notes 2 & 3) 

VCBO 

VCER 

VCEO 

VEBO 

Collector to Emitter Voltage (RBE ~ lOQ) 

Collector to Emitter Voltage 

(Note 4) 

Emitter to Base Voltage 

ELECTRICAL CHARJ\(::TERISTICS (25°C) 

2N1988 
Symbol Characteristics Min. Max. 

hFE DC Pulse Current Gain (Note 5) 35 1~0 

VBE(sat) Base Saturation Voltage 1.0 

VCE(sat) Collector Saturation Voltage 2.0 

hfe High Frequency Curr!mt Gain 2.0 
(f = 20 MHz) 

Cobo Output Capactfance 20 

1cso Collector' Cutoff Current 5.0 

ICB0(+150°C) Collector Cutoff Current 400 

VCER(sust) Collector to Emitter Sustaining (Note 4) 60 
Voltage (pulsed) 

VCEO(sust) Collector to Emitter Sustaining (Note 4) 45 
Voltage (pulsed) 

IEBO Emitter Current 100 
~r 

-65°C to +150°C 

+150°C Maximum 

2.0 Watts 

1.0 Watt 

0.6 Watt 

100 Volts 

60 Volts 

45 Volts 

5~0 Volts 

2N1989 
Min. Max. Units 

20 60 re 
1.0 Volts Ic 
2.0 Volts Ic 

2.0 re 

20 pF IE 
5.0 µA IE 
400 µA IE 

60 Volts IC 

45 Volts Ic 

100 µA re 

PHYSICAL DIMENSIONS 
in acCordance with 

JEDEC (T0-5) outline 

NOTES:Alld1men'•ons1n1nchn 
Luds ~re go!d·plated ko••• 
Collector1nlern•llyconnec!edlouu 
Packa11 we11M os I.I 1rams 

Test Conditions 

30 mA VCE 10 v 
30 m.A. IB 3.0 mA 

30 mi\ IB 3,0 mA 

50 mA VCE 10 v 

0 VCB 10 v 
0 VCB 50 y 

0 Yes 50 v 
50 mA RBE ~ 10 fl 

50 mA 1s 0 

0 VEB 2.0 v 

• Planar is a patented Fairchi Id process. 

. - ' FAIRCAILCJ 

313 FAIRCHILQ D~IVE, MOVNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 
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2N1988 • 2N1989 FAIRCHILD TRANSISTORS 

SMALL SIGNAL CHARACTERISTICS (f = 1 kHz) 

2Nl988 2N1989 
Symbol Characteristics Min. Max. Min. Max. Units Test Conditions 

hfe Small Signal Current Gain '20 100 10 Jc 1.0 mA VCE 5.0 v 
bib Input Resistance 20 30 20 30 ohms le 1.0 m~ VCB 5.0 v 
hrb Voltage Feedback Ratio 1.5 1.5 xl0-4 le 1.0 mA VCB 5.0 v 
hob Output Conductance 1.0 1.0 µmho 1c 1.0 mA VCB 5.0 v 

NOTES: 

1. These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

2. These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operation. 

3. These ratjngs give a maximum junction temperature of 150°C and ju~ction-to-case thermal resistance of 62.5°C/Watt (deratlng factor of 16mW/°C). 

4. Rating refers to a high current point where collector-to-emitter voltage is lowest. 

5. Pulse conditions: length = 300 µsec; duty cycle :;.1 %. 
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2Nl990 
NPN NEON TUBE AND NIXIE® DRIVER 

DIFFUSED SILICON PLANAR* TRANSISTOR 

GENERAL DESCRIPTION - The 2N1990 is a double diffused silicon NPN transistor packaged in the popularJEDEC T0-5out­

line. The high breakdown voltage and low saturation voltage, plus diffused silicon performance and reliability, characterize 

it as an ideal unit for neon tube and nlxie driver applications. 

PHYSICAL DIMENSIONS 
in accordance with 

JEDEC iTO·SI outline 

ABSOLUTE MAXIMUM RATINGS (Note l) 

Maximum Temperatures 

Storage Temperature 

Operating Junction Temperature 

Maximum Power Dissipation 

Total Dissipation at 25°C Case Temperature 

Maximum Voltages 

at 100°C Case Temperature 

at 25°C Ambient Temperature 

Collector to Base Voltage 

Emitter to Base Voltage 

ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) 

Symbol Characteristic 

hFE DC Pulse Current Gain 

VBE(sat) Base Saturation Voltage 

VCE(sat) Collector Saturation Voltage 

1CEX 
Cutoff Current, Reverse Bias 

ICEX(+l 50°C) Cutoff Current, Reverse Bias 

NafES: 

(Notes 2 & 3) 

(Notes 2 & 3) 

(Note 4) 

Min. 

20 

-65°C to +150°C 

+150°C Maximum 

2.0 Watts 

LO Watt 

0.6 Watt 

100 Volts 

3.0 Volts 

NOTES:Alldi!T19nsionsininchvs 
leadsareeokl-plat«lkovar 
Collector1ntemallyeonnectedtocase 

Max. Units Test Co.nditions 

IC= 30 mA VCE 10 v 
1.0 Volts IC= 2.0 mA IB 0,2 mA 

0.5 Volts I = c 2.0 mA IB 0.2 mA 

10 µ.A ~ = -10 µ.A VCE 75 v 
250 µ.A IB = -250 µ.A VCE 75 v 

*Planar is a patented Fairchild process. 

l. These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

2. These .are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operation. 

3. These ratings give a maximum junction temperature of 150°C and junction-to-case thermal resistance of 62.5°C/Watt (derating factor of 16 mW /°C). 

4. Pulse Conditions: length = 300 µ.s ; duty cycle '.'.: 1 %. 

NIXIE® - Registered Trade Mark Burroughs Corporation. 

F=A.IRCHILCJ 

SEMICONDUCTOR 
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2Nl990 FAIRCHILD TRANSISTOR 

TRANSISTORIZED NIXIE® INDICATOR 

NIXIE® TUBE 

TYPE 6844 A 

20k(l 20kS? 

RL = lOkQ 

...------------<>-'Vvv-~ B + = 170 V 

0 

200kS"l 

200kS"l 

200kS? 

200kS? 

20kQ-

-lOV 
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2N2008 
NPN MEDIUM POWER AUDIO AMPLIFIER 

SI LICON PLANAR* TRANSISTOR 
FOR IMPROVED PERFORMANCE SEE FAIRCHILD 2N3114 

GENERAL DESCRIPTION- The Fairchild 2N2008 is an NPN silicon PLANAR transistor designed primarily for 
large-signal, medium-power audio applications. 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 

Storage Temperature 

Operating Junction Temperature 

Maximum Power Dissipation 

Total Dissipation at 25°C Case Temperature (Notes 2 and 3) 

at 25°C Ambient Temperature (Notes 2 and 3) 

Maximum Voltages and Current 

V CBO Collector to Base Voltage 

V CEO Collector to Emitter Voltage (Note 4) 

V EBO Emitter to Base Voltage 

Ic Collector Current 

ELECTRICAL CHARACTERISTICS (25°C free air temperature unless otherwise noted) 

Symbol Characteristic 

hFE DC Pulse Current Gain (Note 5) 

hFE DC Current Gain 

hFE DC Current Gain 

VBE(sat) Base Saturation Voltage 

VCE(sat) Collector Saturation Voltage 

hib Input Resistance (f = 1 kHz) 

hib Input Resistance (f=lkHz) 

hob Output Conductance (f=lkHz) 

hob Output Conductance (f=lkHz) 

hrb Voltage Feedback Ratio (f=lkHz) 

hrb Voltage Feedback Ratio (f=lkHz) 

hfe Small Signal Current Gain (f=lkHz) 

hfe Small Signal Current Gain (f=lkHz) 

hfe High Frequency Current Gain (f = 20MHz) 

1CBO Collector-Base CutOff Current 

ICB0(150°C) Collector-Base CutOff Current 

Cobo Output Capacitance (f = 1.0mc) 

BVCBO Collector to Base Breakdown Voltage 

VCEO(sust) Collector to Emitter Sustaining Voltage 
(Notes 4 and 5) 

BVEBO Emitter to Base Breakdown Voltage 

NOTES 

Min. 

40 

30 

20 

20 

4.0 

0.1 

0.1 

20 

35 

2.0 

175 

110 

8.0 

(1) These ratings are limiting values above which the serviceability of any tndiVidual semiconductor device may be impaired. 

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or loW duty cycle operations, 

-65°c to 200°c 

200°c Maximum 

3.0 Watts 

0.8 Watt 

175 Volts 

110 Volts 

8.0 Volts 

500 mA 

Max. Unit 

120 

90 

1.0 Volts 

2.5 Volts 

30 Ohms 

10 Ohms 

0.5 µmhos 

0.5 µmhos 

250 xl0-6 

250 xlo-6 

100 

120 

50 nA 

50 µA 

15 pF 

Volts 

Volts 

Volts 

(3) These ratings give a maximum junction temperature of 200"C and junction-to-case thermal resistance of 58.3"C/watt (derating factor of 17.2mW/"C); 
junction-to-ambient thermal resistance of 219"C/watt (derating factor of 4.56mW/"C). 

(4) This rating refers to a high-current point where collector-to-emitter voltage is lowest, 

{5) Pulse Cqnditions: length 6300psec; duty cycle"' 1%. 
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IC 

Ic 

IC 

le 

IC 

IE 

IE 

IE 

IE 

IE 

IE 

IE 

IE 

IE 

IE 

IE 

IE 

IE 

IB 

IC 

PHYSICAL DIMENSIONS 
in accordance .with 

JE'.DEC (T0·5) outline 

370DIA 
335 35 . 

:305DIA. 

.125 0 

.009 0 
.L._ 

~f:~~ns t 

~gtl~~: ~ ~ ~_l IN. 

Base 

Collector 

NOTES: All dimensions i" lnchn 
Lledsareaokl·platedkowar 
ColtactcirlntemaUyconnectedtocase 

Test Conditions 

50 mA VCE 10 v 
10 mA VCE 10 v 
1.0 mA VCE 10 v 
25 mA IB 5.0 mA 

25 mA IB 5.0 mA 

1.0 mA VCB 5.0 v 
5.0 mA VCB 5.0 v 
1.0 mA VCB 5.0 v 
5.0 mA VCB 5.0 v 
1.0 mA VCB 5.0 v 
5.0 mA VCB 5.0 v 
1.0 mA VCE 5.0 v 
5.0 mA VCE 5.0 v 
50 mA VCE 10 v 
0 VCB 100 v 
0 VCB 100 v 
0 VCB 10 v 
0 Ic 100 µA 

0 IC 10 mA 
(pulsed) 

0 IE = 100 µA 'I 
• Planar is a patented Fairchild process. 

FA.IRCHILCJ 

SEMICONDUCTOR 
A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 



2N2049 • 2N2645 
NPN LOW NOISE, HIGH GAIN 

DIFFUSED SILICON PLANAR*TRAN SISTO RS 

GENERAL DESCRIPTION - The 2N2049 and 2N2645 are designed for use In a broad range 

of amplifier and oscillator circuits where Planar performance Is desirable. These 

transistors provide useful gain over more than five decades of collector current with low 

leakage and very low noise. These characteristics together with a 35 megacycle alpha 

cutoff at one milliampere make them particularly suitable for low-level broad-band input 

stages such as TV camera preampllflers, transducer preampllflers, and null detectors. 

The very low corner (typically 220 Hz at 10 µA) substantially reduces l/f noise in such 

applications as tape recorder preampliflers, digital voltmeters, audio systems and servo 

amplifiers. 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 

Storage Temperature 

Operating Junction Temperature 

Maximum Power Dissipation 

Total Dissipation at 25°C Case Temperature 
(Notes 2 and 3) 

Total Dissipation at l00°C Case Temperature 
(Notes 2 and 3) 

Total D!ssipatl~n at 25°C Ambient Temperature 

Maximum Voltages 

VCBO Collector to Base Voltage 

VCER Collector to Emitter Voltage(RBE<lO(l) 
(Note 4) -

VEBO Emitter to Base Voltage 

-65°c ta +3oo•c 

200°c Maximum 

2N2645 2N2049 

1.8 Watts 3.0 Watts 

1,0 Watt 1.7 Watts 

0.5 Watt 0.8 Watt 

75 Volts 75 Volts 

50 Volts 50 Volts 

7,0 Volts 7.0 Volts 

PHYSICAL DIMENSIONS 
in accordance with 

JEOEC (T0-5) outline 

1-----+-:~~gDIA. 
::g~DtA.· tt-----< 

SHtin 
Pline 

8111 

Colllletor 

NOTES: AH dimensions in Inches 
lelds1ntaold·pr.ta:lko\lllr 
CollectOflntemallyconnectedtocase 
Plcllllpweilhtlll.18'1mS 

2N2049 

PHYSICAL DIMENSIONS 
in 1ccord1nce with 

JEDlC 110·18) outline 

:l~~DIAF18~ DIA. 
=:-1~ 
·.~~ n n n_J .... MIN. 
.016 . U LI LI 

BASE 
COlLECTOR 

NOT[S; AltdlmtnsionsoninchH 
lHd$1regold·plattdKour• 
LndNo.31nt11nallwconnectedtouu 
P1ck111w1i1htis0.44aram 

2N2645 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

Symbol Characteristic Min. 

NF Narrow-Band Noise Figure (Note 5) 

NF Narrow-Band Noise Figure (Note 6) 

NF Broad-Band Noise Figure (Note 7) 

NF Narrow-Band Noise Figure (Note 8) 

~E DC Pulse Current Gain (Note 9) 100 

hFE DC Current Gain 60 

hFE DC Current Gain 20 

VBE(sat) Base Saturation Voltage 0.6 

VCE(sat) Collector Saturation Voltage 

hfe High Frequency Current Gain (f = 20MHz) 2.5 

Cobo Output Capacitance 

Ciba Input Capacitance 

1CBO 
Collector Cutoff Current 

ICBO(l50°C) Collector Cutoff Current 

BVCBO Collector to Base Breakdown Voltage 75 

VCER(sust) Collector to Emitter Sustaining Voltage 50 
(Note 4) 

BVEBO Emitter to Base Breakdown Voltage 7.0 

1EBO Emitter Cutoff Current 

Typ. 

0.6 

1.4 

7.5 

130 

80 

55 

0.7 

0.12 

4.3 

17 

50 

0.4 

0.4 

0.03 

Max. Units 

2.5 dB 

3.0 dB 

3.5 dB 

12 dB 

300 

0.8 Volts 

0.4 Volts 

25 pF 

80 pF 

10 nA 

10 µA 

Volts 

Volts 

Volts 

10 nA 
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Test Conditions 

le 0.1 mA VCE 10 v 
IC 0.1 mA VCE 10 v 

le O.OlmA VCE v 

le 0.1 mA VCE 10 v 
le 150 mA VCE 10 v 
le 0.1 mA VCE 10 v 
Ic O.OlmA VCE 10 v 
IC 10 mA IB 1.0 mA 

le 10 mA IB 1.0 mA 

le 10 mA VCE 10 v 
IE 0 VCB 10 v 
IC 0 VEB 0.5 v 
IE 0 VCB 60 v 
IE 0 VCB 60 v 
IC 0.1 mA IE 0 

Ic = 100 mA RBE < 10 n 
(pulsed) 

le 0 IE 0.1 mA 

le 0 VEB 5.0 v 

*Planar is a patented Fairchild process. 
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FAIRCHILD TRANSISTORS 2N2049 • 2N2645 

SMALL SIGNAL CHARACTERISTICS (f=lkHz) 

Symbol Characteristic Min. Typ. Max. Units Test Conditions 

bib Input Resistance 24 27 34 Ohms Ic 1.0 mA VCB 5.0 v 

hob Outplit Conductance 0.1 0.17 0.5 µmho re 1.0 mA Vea 5.0 v 

hrb Voltage Feedback Ratio 1.25 5.0 xlo-4 1c 1.0 mA VCB 5.0 v 

hfe Small Signal Current Gain 75 110 Ic = 1.0 mA VCE 5.0 v 

hie , Input Resistance 4.4 ~Ohms Ic 1.0 mA VCE 5.0 v 
h Output Conductance 23.8 µmho re 1.0 mA VCE = 5.0 v oe 

xl0-4 
hre Voltage Feedback Ratio 7.3 1c 1.0 mA VCE 5.0 v 

NOTES: 

(1) Thllse ratings are limiting values above which the serviceability of any semiconductor device may be Impaired. 

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operation. 

(3) These r~ingsgive a maximum junction temperature of 200°C and junction-to-case thermal resistance of 58.3°C/Watt (deratlll(! factor of 17.2 mW/°C) for the 2N2049 
and 97.2°C/Watt (derating factor of 10.3 mW/°C) for the 2N2645. 

(4) Rating refers to a high current point where collector•to-emitter voltage is lowest. 

(5) f " 10kHz;R8 = 2 k '2; Powe,r :S.andwidth of 2kHz. 

(6) f = lkHz;RS = 2 k '2; Power Bandwidth of 200 Hz. 

(7) Rs" lOkl'l; Power Bandwidth of 15.7kHzwith3-dBpolntsat lOH1:1and lOkHz. 

(8) f = 100 Hz ; R8 = 2 kn; Power Bandwidth of 20 Hz • 

(9) Pulse Conditions: length = 300 µs ; duty cycle = 1%. 
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2N2192 · 2N2192A · 2N219,2B; 
NPN HIGH-SPEED, HIGH-CURRENT SWITCHES 

DIFFUSED SILICON PLANAR EPITAXIAL TRANSISTORS 

FOR IMPROVED PERFORMANCE SEE FAIRCHILD 2N2297 

GENERAL DESCRIPTION - The Fairchild 2N2192, 2N2192A, and 2N2192B are NPN silicon PLANAR epitaxial transistors designed 

for use in high-speed, high-current switching applications. PHYSICAL DIMENSIONS 
in accordance with 

JEDEC (T0·5) outline 
ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 

Storage Temperature 

Operating Junction Temperature 

Lead Temperature (Soldering, No Time Limit) 

Maximum Power Dissipation 

Total Dissipation at 25'C Case Temperature (Notes 2 and 3) 

at lOO'C Case Temperature (Notes 2 and 3) 

at 25'C Ambient Temperature (Notes 2 and 3) 

Maximum Voltages and Current 

V CBO Collector to Base Voltage 

V CEO Collector to Emitter Voltage (Note 4) 

V EBO Emitter to Base Voltage 

IC Collector Current 

ELECTRICAL CHARACTERISTICS (25'C free air temperature unless otherwise noted) 

Symbol Characteristic 

hFE DC Pulse Current Gain (Note 5) 

hFE DC Current Gain 

hFE DC Pulse Current Gain (Note 5) 

hFE DC Pulse Current Gain (Note 5) 

hFE(-55'C) DC Current Gain 

hFE DC Pulse Current Gain (Note 5) 

hFE DC Current Gain 

VCE(sat) Collector Saturation Voltage 2N2192 

VCE(sat) Collector Saturation Voltage 2N2192A 

V CE(sat) Collector Saturation Voltage 2N2192B 

VBE(sat) Base Saturation Voltage 

hfe High Frequency Current Gain (f = 20 me) 

cob Output Capacitance (f = 1.0 me) 

1CBO 
Collector Cutoff Current 

ICB0(150'C) Collector Cutoff Current 

1EBO Emitter Cutoff Current 

BVCBO Collector to Base Breakdown Voltage 

VCEO(sust) Collector to Emitter Sustaining Voltage 
(Notes 4 and 5) 

BVEBO Emitter to Base Breakdown Voltage 

tf Fall Time 

t Rise Time 
r 

t Storage Time 
s 

Min. 

100 

75 

70 

35 

35 

}~ 
I 

/1 

.i 
·11• 

2.p 

6t 
40 

5.0 

-65'C to +300'C 

-65'C to +200'C 

300'C Maximum 

Max. 

300 

0.35 

0.25 

0.18 

1.3 

20 

10 

15 

50 

50 

70 

150 

2.8 Watts 

1.6 Watts 

0.8 Watt 

60 Volts 

40 Volts 

5.0 Volts 

1.0 Amp 

Units 

Volts 

Volts 

Volts 

Volts 

pf 

nA 

µA 

nA 

Volts 

Volts 

Volts 

nsec 

nsec 

nsec 

370oiA 
335 35 . 

:3osDIA. 

.125 0 

.009 0 

Seatin11: L 
P1ane--,---

~gf i~~:. ~ ~ ~_jlN. 

Base 

Collector 

NOTES:AHdilll9l'JSiorlSil'l1nches 
Leadsaregold·platedko\tilr 
Coller:torinternaHyconnectedtotaM 

Test Conditions 

IC= 150 mA VCE ~ 10 v 
IC= 10 mA VCE = 10 v 
le= 150 mA V CE= 1.0 V 

le= 500 mA VCE = 10 v 
Ic = 10 mA VCE = 10 v 
Ic = 1.0 A VCE = 10 v 
le~ 0.1 mA VCE = 10 v 
IC ~ 150 mA IB 15 mA 

le l 150 mA IB 15 mA 

IC= 150 mA IB 15 mA 

le= 150 mA IB 15 mA 

Ic = 50 mA VCE = 10 v 
IE= 0 VCB = 10 v 
IE= 0 VCB = 30 v 
I = 0 VCB = 30 v E 

Ic = \~ V EB= 3.0 V 

IC= 10· µA IE 0 

IC= 2 mA IB 0 
(pulsed) 

IE= 100 µA Ic 0 

See Figure 1 

See Figure 1 

See Figure 1 

Copyright 1963 by Fairchild Semiconductor, a Division of Fairchild Camera and Instrument Corporation 

FAIRCHILC 
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FAIRCHICD TRANSISTORS 2N2192•2N2192A•2N2192B 

NOTES: 

+7.5V~ll 

o_J 10 L 
--1 µsec I-­
tr = 20 nsec 
tf = 20 nsec 
Rgen = 50 Q 

330 pf 

J vb= 7.5v 

FIGURE 1 

-lV 

40Q 

l 

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

7V 

(2) Tpese are steady state. limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 

Vout 
Scope Input: 
R 10 Meg 
c 11.5 pf 

(3) These ratings give a maximum junction temperature of 200°C and junction-to-case thermal resistance of 62. 5°C/Watt (deTating factor of 16mW/°C), junction-to­
ambient thermal resistance of 219°C/Watt (derating factor of 4,56 tnW/°C). 

(4) Rating refers to a high-current point where collector-to-emitter voltage is lowest. 

(5) Pulse Conditions: length :S 300 µsec, duty cycle 'S 2%. 

Fairchild cannot assume responsibility for use of any circuitry described. No circuit patent licenses are implied. 
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2N2193·2N2193A·2N2193B 
NPN HIGH-SPEED HIGH-CURRENT SWITCHES 

SILICON PLANAR* EPITAXIAL TRANSISTORS 

FOR IMPROVED PERFORMANCE SEE FAIRCHILD 2N3108 

GENERAL DESCRIPTION - The Fairchild 2N2193, 2N2193A, and 2N2193B are NPN silicon PLANAR epitaxial transistors 

designed for use in high-speed, high-current switching applications. 

PHYSICAL DIMENSIONS 
in accordance with 

JEDEC (T0-5) outline 

ABSOLUTE MAXIMUM RATINGS (Note I) 

Maximum Temperatures 

Storage Temperature 

Operating Junction Temperature 

Lead Temperature (Soldering, No Time Limit) 

Maximum Power Dissipation 

Total Dissipation at 25°C Case Temperature (Notes 2 and 3) 

at 100°C Case Temperature (Notes 2 and 3) 

at 25°C Ambient Temperature (Notes 2 and 3) 

Maximum Voltages and Current 

Collector to Base Voltage 

Collector to Emitter Voltage (Note 4) 

Emitter to Base Voltage 

Collector Current 

ELECTRICAL CHARACTERISTICS (25°C free air temperature unless otherwise noted) 

Symbol Characteristic 

hFE DC Pulse Current Gain (Note 5) 

hFE DC Current Gain 

hFE DC Pulse Curren\ Gain (Note 5) 

hFE(-55'C) DC Current Gain 

hFE DC Pulse Current Gain 

hFE DC Plilse Current Gain 

hFE DC Current Gain 

VCE(sat) Collector Saturation Voltage 2N2193 

VCE(sat) Collector Saturation Voltage 2N2193A 

VCE(sat) Collector sai~t&ition Voltage 2N2193B 

VBE(sat) Base Saturation Voltage 

hie High Frequency Current Gain (! = 20 MHz) 

Cobo Output Capacitance(!= 1.0 MHz) 

1CBO 
Collector Cutoff Current 

ICBO (150'C) Collector Cutoff Current 

1EBO Emitter Cutoff Current 

BVCBO Collectcir to Base Breakdown Voltage 

VCEO(sust) Collector to Emitter Sustaining Voltage 
(Notes 4 and 5) 

BVEBO Emitter to Base Breakdown Voltage 

ti Fall Time 

t Rise Time r 
t Storage Time 
s 

Min. 

40 

30 

30 

20 

20 

15 

15 

2.5 

80 

50 

8.0 

-65'C to +300'C 

-65°C to +200'C 

300°C Maximum 

Max. 

120 

0.35 

0.25 

0.18 

1.3 

20 

10 

25 

50 

50 

70 

150 

2.8 Watts 

1.6 Watts 

0,8 Watt 

80 Volts 

50 Volts 

8.0 Volts 

1.0 Amp 

Units 

Volts 

Volts 

Volts 

Volts 

pf 

nA 

µA 

nA 

Volts 

Volts 

Volts 

nsec 

nsec 

nsec 

-tt=----11·370DIA 

.125 I .260 

J~;o1A. Q-l .335 . 

Se~ _ 

. or_ 1.2•0 

Plane t 

3 LEADS ~ ~· ~ 1.5 MIN. 
.019DIA. l 
.016 -

NOTIS: AH dimensions in inches 
Leadsaregold-platedkovar 
Collectt:irintemallycormectootocase 

Test Conditions 

IC= 150 mA VCE = 10 v 

le= 10 mA VCE = 10 v 

le= 150 mA vcE=l.OV 

le= 10 mA VCE = 10 v 

IC= 500 mA VCE = lOV 

IC= 1.0 .A VCE = 10 v 

IC= 0.1 mA VCE = 10 v 

le= 150 mA IB 15 mA 

le= 150 mA IB 15 mA 

le= 150 mA IB 15 mA 

le= 150 mA IB 15 mA 

IC= 50 mA VCE = 10 v 

IE= 0 VCB = 10 v 

IE= 0 VCB = 60 v 

IE= 0 VCB = 60 v 

le= 0 VEB = 5.0 V 

IC = 100 µA IE 0 

IC= 25 mA IB 0 
(pulsed) 

IE= 100 µA le 0 

See Figure 1 

See :Figure 1 

See Figure 1 

*Planar is a patented Fairchild process. 
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.. / 

-lV 

+15Vll 
Vin lµF lkQ 

0 10 
-.j µsec 1.-
tr = 20 nsec 51 Q 

330 pF tf = 20 nsec 
Rgen = 50 Q Ivb 15V 

FIGURE 1 

.NO:rE$; 

(1) Th~se ratings are llmitlng values above which the serviceability or any individual semiconductor device may be impaired. 

(2) TheSe·are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 

(3) These ;atings give a maximum jtinction temperature of :!OO"C a!ld junction-to-case thermal resistance of 62.S"C/watt (derating factor 
of 16 mW/°C); junction-fo.:.ambl«!nt thermal resistance df 219"C/watt (derating .factor of 4.56 mW/°C). 

(4) Rating refers to a high-current point where coilectoi'-to-emitter voltage is lowest. 

(5) Pulse Conditions: length ~ 300 µsec: duty cycle~ 2%. 

2~94 

Vout 
Scope Input: 
R 10 Megohms 
c 11.5 pF 

40Q 

l 
7V 



2N2194·2N2194A·2N2194B 
NPN HIGH-SPEED, HIGH-CURRENT SWITCHES 

SILICON PLANAR EPITAXIAL TRANSISTORS 

FOR IMPROVED PERFORMANCE 
SEE FAIRCHILD 2N2297 

GENERAL DESCRIPTION - The Fairchild 2N2194, 2N2194A, and 2N2194B are NPN silicon PLANAR 

transistors designed for use in high-speed, high-current switching applications. 

epitaxial 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximmn Temperatures 

Storage Temperature 

Operating Junction Temperature 

Lead Temperature (Soldering, No Time Limit) 

Maximum Power Dissipation 

Total Dissipation at 25'C Case Temperature (Notes 2 and 3) 

at lOO'C Case Temperature (Notes 2 and 3) 

at 25'C Ambient Temperature (Notes 2 and 3) 

Maximum Voltages and Current 

Collector to Base Voltage 

Collector to Emitter Voltage 

Emitter to Base Voltage 

Collector Current 

(Note 4) 

ELECTRICAL CHARACTERI.STICS (25"C Free Air Temperature unless otherwise noted) 

Symbol Characteristic Min. Max. 

hFE DC Pulse Current Gain (Note 5) 20 60 

hFE DC Pulse Current Gain (Note 5) 15 

11FE DC Current G,ain 15 

hFE DC Pulse Current Gain (Note 5) 12 

V CE(sat) Collector Saturation Voltage 2N2194 0. 35 

V CE(sat) Collector Saturation Voltage 2N2194A 0.25 

V CE(sat) Collector Saturation Voltage 2N2194B o. 18 

VBE(sat) Base Saturation Voltage 1. 3 

11re High Frequency Current Gain (f ; 20mc) 2. 5 

cob Output Capacitance (f ; 1 me) 20 

1CBO Collector Cutoff Current 10 

ICB0(150'C) Collector Cutoff Current 25 

1EBO Emitter Cutoff Current 50 

BVCBO Collector to Base Breakdown Voltage 60 

V CEO(sust) Collector to Emitter Sustaining Voltage 40 
(Notes 4 and 5) 

BVEBO Emitter to Base Breakdown Voltage 5. 0 

tf Fall Time 50 

t Rise Time 70 r 
t Storage Time 150 s 

-65°C to +300°C 

-65°C to +200°C 

300°C Maximum 

Units 

Volts 

Volts 

Volts 

Volts 

pf 

nA 

µA 

nA 

Volts 

Volts 

Volts 

nsec 

nsec 

nsec 

2. 8 Watts 

1. 6 Watts 

O. 8 Watt 

60 Volts 

40 Volts 

5. 0 Volts 

1. 0 Amp 

re 
IC 
I c 
IC 

IC 

IC 

IC 

IC 

IC 

IE 

IE 

IE 

IC 

IC 

re 

IE 

PHYSICAL DIMENSIONS 
in accordance with 

JEDEC (T0·5) outline 

335DIA. . ~ 

l<!i.1~.. 1rllio"" .2IOQ '21 240 009 

L T~ 
3L!AOS n n n 1.5 MIN. 
:~\1 DIA. LJ LJ LJ~_j 

NOTES: lll domensoons •n '"""u 
~euls u• a<Jld·plat~d ~ovar 
Co!*t<:ir•nf9tN1111<onni<tca101ue 

Test Conditions 

150 mA VCE 10 v 
150 mA VCE 1. 0 v 
10 mA VCE 10 v 
500 mA VCE 10 v 
150 mA IB 15 mA 

150 mA IB 15 mA 

150 mA IB 15 mA 

150 mA IB 15 mA 

50 mA VCE 10 v 
0 VCB 10 v 
0 VCB 30 v 
0 VCB 30 v 
0 VEB 3. 0 v 

100 µA IE 0 

25 mA IB 0 
(pulsed) 

100 µA le 0 

See Figure 1 

See Figure 1 

See Figure 1 

··~ 
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NOTES: 
. ' 

(1) T.he~e rati~~ :a,rii.'l¥iting value·s abG\le _whith the serviceability of ahy individual semiconductor device may be impaired. 

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 
. '''· , ; 

(3) These ratings give· a maximum junction· temperature of 200°C and junction-to-case thermai resistance of 62. 5°C/Watt (deratlng factor of 16 mW /°C; junction-to­
ambient thermal resistance of :i19"C/Watt (derating factor of 4. 56mW/°C). 

(4) Rating refers to a high-cur~,ent point where collector-to-emit~er voltage is lowest. 

(5) Pulse Conditions: length :'S300µsec; duty cycle :"=2%. 

+15V-ll 

o_J 10 L 
--J µsec I-­
tr = 20 nsec 
tf = 20 nsec 
Rgen = 50 Q 

1 µf 

51 n 
330 pf 

FIGURE 1 
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Vout 
Scope Input: 
R 10 Meg 
c 11.5 pf 



2N2195 • 2N2195A • 2N2195B 
GENERAL PURPOSE AMPLIFIERS AND SWITCHES 

DIFFUSED SILICON PLANAR*EPITAXIAL TRANSISTORS 

GENERAL DESCRIPTION - The Fairchild 2N2195, 2N2195A, and 2N2195B are NPN silicon PLANAR epitaxial 

transistors designed for use in general purpose amplifier and switching applications. 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 

Storage Temperature 

Operating Junction Temperature 

Lead Temperature (Soldering, No Time Limit) 

Maximum Power Dissipation 

Total Dissipation at 25°C Case Temperature (Notes 2 and 3) 

at 100°C Case Temperature (Notes 2 and 3) 

at 25°C Ambient Temperature (Notes 2 and 3) 

Maximum Voltages and Current 

Collector to Base Voltage 

Collector to Emitter Voltage (Note 4) 

Emitter to Base Voltage 

Collector Current 

ELECTRICAL CHARACTERISTICS (25°C free air temperature unless otherwise noted) 

Symbol Characteristic Min. 

hFE DC Pulse Current Gain (Note 5) 20 

hFE DC Pulse Current Gain (Note 5) 10 

VCE(sat) Collector Saturation Voltage 2N2195 

VCE(sat) Collector Saturation Voltage 2N2195A 

VCE(sat) Collector Saturation Voltage 2N2195B 

VBE(sat) Base Saturation Voltage 

hfe High Frequency Current Gain (f = 20 MHz ) 2.5 

Cobo Output Capacitance (f = 1.0 MHz ) 

1CBO Collector Cutoff Current 

ICB0(150°C) Collector Cutoff Current 

1EBO Emitter Cutoff Current 

BVCBO Collector to Base Breakdown Voltage 45 

VCEO(sust) Collector to Emitter Sustaining Voltage 25 
(Notes 4 and 5) 

BVEBO Emitter to Base Breakdown Voltage 5.0 

NOTES: 

-65°C to +3oo•c 

-65°C to +200°C 

300°C Maximum 

Max. 

0.35 

0.25 

0.18 

1.3 

20 

100 

50 

100 

2.8 Watts 

1.6 Watts 

0.6 Watt 

45 Volts 

25 Volts 

5.0 Volts 

1.0 Amp 

Units 

Volts 

Volts 

Volts 

Volts 

pF 

nA 

µA 

nA 

Volts 

Volts 

Volts 

FOR IMPROVED PERFORMANCE 
SEE FAIRCHILD 2N3110 

NOTES: All dimensions in inches 
Le1dsue1old·pl1tedKowu• 
L11ds No. 3 internal!~ connected to cas1 
Packilgeweightls 1.23arams 

Test Conditions 

le= 150 mA v ·-CE - lOV 

1c = 150 mA VCE = 1.0 V 

le= 150 mA IB 15 mA 

le= 150 mA IB 15 mA 

le= 150 mA IB 15 mA 

le= 150 mA IB 15 mA 

le= 50 mA VCE = 10 v 
IE= 0 VCB = 10 v 
IE= 0 VCB = 30V 

IE= 0 VCB = 30 V 

le= 0 VEB = 3.0 V 

le= 100 µA IE 0 

le= 25 mA IB 0 
(pulsed) 

IE= 100 µA le 0 

* Planar is a patented Fairchild process. 

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 

(3) These ratings give a maximum junction temperature of 200°C and junction-to-case thermal resistance of 62.5°C/watt (derating factor 
of 16 mW /°C); junction-to-ambient thermal resistance of 292°C/watt (derating factcir of 3.42 mW /°C), 

(4) Rating refers to a high-current point where collector-to-emitter voltage is lowest. 

(5) Pulse Conditions: length~ 300 µs ; duty cycle~ 2%. 

FAIRCl-llLCJ 
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2N2205•2N2206 
NPN HIGH-SPEED SWITCHES 

DIFFUSED SILICON PLANAR EPITAXIAL TRANSISTORS 

FOR IMPROVED PERFORMANCE SEE FAIRCHILD 2N2368 • 2N2369 OR 2N2369A 

GENERAL DESCRIPTION - The Fairchild 2N2205 and 2N2206 are NPN 

silicon PLANAR epitaxial transistors designed specifically for high-speed, 

low-power saturated switching applications. 

ABSOLUTE MAXIMUM RATINGS [Note l] 

Maximum Temperatures 

Storage Temperature 

Operating Junction Temperature 

Lead Temperature (Soldering, 10 sec time limit) 

Maximum Power Dissipation 

Total Dissipation at 25°C Case Temperature 
(Notes 2 & 3) 

Total Dissipation at 25°C Ambient Temperature 
(Notes 2 & 3) 

Maximum Voltages and Current 

Collector to Base Voltage 

Collector to Emitter Voltage (Note 4) 

Emitter to Base Voltage 

Collector Current 

-65°C to +300°C 

-65°C to +175°C 

+235°C 

1.0 Watt 

0.3 Watt 

25 Volts 

12 Volts 

3.0 Volts 

200 mA 

PHYSICAL DIMENSIONS 
in accordance with 

JEDEC (T().18) outline 

3 LEADS 

:&:lo1A. 

NOTES: A.II di1T1111Sion1 In inchls 
t..ds1reaold·pl.-lcwir 
Collec:totifltflmlllyi:onlllletedtot:11se 
P'Kkqmwei(lht ls0.43~ 

2N2205 

PHYSICAL DIMENSIONS 
in accordance with 

JEDEC (T0-461 outline 

t-----f-·.~~~ DIA. 

.085 

.065 

Collector 

NO'JES;AlldimBllSIPNlnini:hls 
Lud&lreaald·pl&tedkoYar 
Collectorintemallyconnacladto1:a11e 
Pac:kap wei1hl is 0.36 gram 

2N2206 

ELECTRICAL CHARACTERISTICS (2s•c Free Air Temperature unless otherwise noted) 

2N2205 2N2206 

Symbol Characteristic Min. Max. Min. Max. Units Test Conditions 

hFE DC Current Gain 20 40 120 IC 10 mA VCE 1.0 v 
VBE(sat) Base SaturaUon Voltage 0.7 0.9 o. 7 0.9 Volts IC 10 mA IB 1.0 mA 

VCE(sat) Collector Saturation Voltage 0.22 0.22 Volts IC 10 mA IB 1.0 mA 

VCE(sat) Collector Saturation Voltage 0.35 0.35 Volts re 50 mA IB 5.0 mA 

hfe Small Signal Current Gain (f = 100 Mc) 2.0 2.0 IC 10 mA VCE 10 v 

Cobo Common-Base, Open-Circuit Output 6.0 6.0 pf IE 0 VCB 10 v 
Capacitance 

1cBO Collector-Base Cl)toff Current 0.025 0.025 µA IE 0 VCB 15 v 
ICB0(150°C) Collector-Base Cutoff Current 15 15 µA IE 0 VCB 15 v 

1cEX Collector-Emitter Cutoff Current 15 15 µA VCE 10 v VBE 0.25V 

1EBO Emitter Cutoff Current 100 100 µA IC 0 VEB 3.0' v 

BVCBO Collector to Base Breakdown Voltage 25 25 Volts IE 0 IC 100 µA 

VCEO Collector to Emitter Sustaining Voltage 12 12 Volts IB 0 IC 10 mA 
(Notes 4 and 5) (pulsed) 

BVEBO Emitter to Base Breakdown Voltage 3.0 3.0 Volts re = 0 IE = 100 µA 

T 
s 

Storage Time (Note 6) 25 35 nsec IC R:: 10 mA, IB l R:1 10 mA, 1s 2 ~ -10 mA 

ton Turn On Time (Note 7) 40 40 nsec IC Rl 10 mA, IB l R:: 3.0 mA, IB 2 .~ -1.0 mA 

toff Turn Off Time (Note 7) 75 75 nsec Ic ~ 10 mA, IBl ~ 3.0mA, IB 2 ~-1.0mA 

Copyright 1963 by Fairchild Semiconductor, a D1v1s1on of Fairchild Camera and Instrument Corporation 
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.· FAIRCflltD TRANSISTORS 2N2205 • 2N2206 

NOTES: 

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 

(3) These ratings give a maximum junction temperature of l 75°C and junction-to-case thermal resistance of l 50°C/Watt (deratlng factor of 6. 7 mW /°C); junction-to-
ambient thermal resistance of 500°C/Watt (derating factor of 2.0 mW /°C). 

(4) Rating refers to a high-current point where collector-to-emitter voltage is lowest. 

(5) Pulse Conditions: length < 6 msec; duty cycle <30%. 

(6) See Fig. 1 for exact value of IC' IBl' and IB 2• 

(7) See Fig. 2 for exact value of IC' IB 1, and IB 2• 

8900 

2N2205 
2N2206 

500 5000 em 

o.0025p.t I·---~--· I o.0025pt 
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+ 10pf 
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+ (NOTE 3) 

10pf + 

Vee= 1ov 
- (NOTE l) 

PULSE 
GENERATOR 

VOLTAGE 
[V;nl 

OUTPUT 
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~· 
I -10V TIME 

j INPUT WAVE FORM 

I 
I 
I 
I 

TIME 

I OUTPUT WAVE FD.RM 
I 

(1) With certain types of power supplies, it may be necessary to connect 25-µf decoupling capacitors across the power-supply terminals for V CC and V BB" 

(2) Input voltage (V1N) obtained from a pulse generator having an output impedance of 50 ohms. VIN rise time <1 nsec; pulse duration >300 nsec, and duty factor <2%. 
(3) Input and output waveforms, shown above, monitored by means ofa sampling oscilloscope or other indicating device having risetime <0.5 nsec, input capacitance 

of probe <2.5 pf with shunt resistance> 1000 ohms. 

FIG. 1. CIRCUIT USED TO MEASURE STORAGE TIME (ts). 

V1N 
(NOTE 2) 5KO 

.0023pfl 

0.005pf 
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O. lpf 

+ 
Vee 

(NOTE l) 

NOTES: 

2N2205 
VouT 

2N2206 
2700 

I .002a11t 0 

0.005pf 

0.lpf 
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Vee =av 
(NOTE l) 

t 
V1N 

INPUT WAVE FORMS 

ton 
V1N = +20V 
Vee= -a.av 

OUTPUT WAVE FORMS 

to ff 
V1N= -20V 

Vee= + nv 

(1) With certain types of power supplies, it may be necessary to connect 25-µf decoupling capacitors across the power-supply terminals for V CC and V BB" 

(2) Input voltage (VIN) obtained from a pulse generator having an output impedance of 50 ohms. VIN rise time <1 nsec; pulse duration>300 nsec, and duty factor <2%. 
(3) Input and output waveforms, shown above, monitored by means of a sampling oscilloscope or other indicating device having rise time <0.5 nsec, input capacitance 

of probe <2.5 pf with shunt resistance >3000 ohms. 

FIG. 2. CIRCUIT USED TO MEASURE "TURN·ON" TIME (t...) AND "TURN·OFF" TIME (t..11). 
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2N2217 THROUGH 2N2222 
NPN HIGH-SPEED SWITCHES 

DIFFUSED SILICON PLANAR EPITAXIAL TRANSISTORS 

GENERAL DESCRIPTION- The Fairchild 2N2217 through 2N2222 are NPN Silicon 

Planar Epitaxial Transistors designed for high-speed switching at collector cur­

rents up to 500 milliamperes. They feature useful beta over a wide range of 

collector current, low leakage currents, and low saturation voltages. For im­

proved performance see Fairchild 2N3299, 2N3300, 2N3301, .and 2N3302. 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 

Storage Temperature 

Operating Junction Temperature 

Maximum Power Dissipation 

Total Dissipation at 25°C Case Temperature 

at 25°C Ambient Temperature 

Maximum Voltages and Current 

Collector to Base Voltage 

-65°C to +200°C 

-65°C to +175°C 

2N2217 
2N2218 
2N2219 

3,0 Watts 

0.8 Watt 

2N2220 
2N2221 
2N2222 

1.8 Watts 

0.5 Watt 

Collector to Emitter Voltage (Note 4) 

Emitter to Base Voltage 

60 Volts 

30 Volts 

5.0 Volts 

800 mA Collector Current 

ELECTRICAL CHARACTERISTICS (25 ° C Free Air Temperature unless otherwise 

2N2217 2N2218 
2N2220 2N2221 

Symbol Characteristics Min. Max. Min. Max. 

hFE DC Pulse Current Gain (Note 5) 20 60 40 120 

hFE DC Pulse Current Gain (Note 5) 10 20 

hFE DC Current Gain 17 35 

hFE DC Current Gain 12 25 

hFE DC Current Gain 20 

hFE DC Pulse Current Gain (Note 5) 20 

V CE(sat) Collector Saturation Voltage 0,4 0.4 
(pulsed, Note 5) 

V CE(sat) Collector Saturation Voltage 1.6 1.6 
(pulsed, Note 5) 

VBE(sat) Base Saturation Voltage 1.3 1.3 
(pulsed, Note 5) 

VBE(sat) Base Saturation Voltage 2.6 2.6 
(pulsed, Note 5) 

hfe High Frequency Current Gain 2.5 2.5 
(f = 100 Mc) 

fT Gain-Bandwidth Product 250 250 
(f = 100 Mc) 

PHYSICAL DIMENSIONS 
in accordance with 

JEDEC (T0-18) outline 

mrn~A.~ t·~~ 
.170 l .110~~ .030 MAI'. 

.L -F 
3 LEADS ~ ~ ~ .500 MIN . 
. 019 DIA. I 
.016 __J_ 

.100 
v"+·-r>~-·T 

f.olletlor 

NOTES: All dimensions m m~hes 

LUdsarego!d-pla1edkovar 

Colle<t<>rm\emallyc.onnec!edtocase 

2N2220 • 2N2221 • 2N2222 

noted) 

2N2219 
2N2222 

Min. Max. Units 

100 300 IC 
50 Ic 
75 Ic 
50 IC 
35 Ic 
30 Ic 

0.4 Volts Ic 

1.6 Volts Ic 

1.3 Volts IC 

2.6 Volts Ic 

2.5 Ic 

250 Mc Ic 

PHYSICAL DIMENSIONS 
in accordance with 

JEDEC (T0·5) outline 

NOTES-Alldimens1onsini!>ches 

Le•ds ~"' gold-platoed kovar 

Collee10t•ntomall)'connecte<11<1cose 

2N2217·2N2218·2N2219 

Test Conditions 

150 mA VCE 10 v 
150 mA VCE 1.0 v 
10 mA VCE 10 v 
1.0 mA VCE 10 v 
0.1 mA VCE 10 v 
500 mA VCE 10 v 
150 mA IB 15 mA 

500 mA IB 50 mA 

150 mA IB 15 mA 

500 mA IB 50 mA 

20 mA VCE 20 v 

20 mA VCE 20 v 

Copyright 1963, 1965 Fairchild Semiconductor, a division of Fairchild Camera and Instrument Corporation 
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FAIRCHILD TRANSISTORS 2N2217 THROUGH 2N2222 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

2N2217 
2N2220 
2N2218 2N2219 
2N2221 2N2222 

Symbol Characteristics Min, Max, Min. Max. Units Test Conditions 

1coo 
Collector Cutoff Current 10 10 nA IE 0 VCB 50 

ICBO(l50°C) Collector Cutoff Current 10 10 µA IE 0 VCB 50 

1EBO Emitter Cutoff Current 10 10 nA Ic 0 VEB 3.0 

Cobo Output Capacitance 8.0 8.0 pf IE 0 VCB 10 

l\(hie) Real Part of Common-Emitter, High-Frequency 60 60 Ohms Ic 20 mA VCE 20 
Input Impedance (f = 300 Mc) 

BVCBO Collector to Base Breakdown Voltage 60 60 Volts Ic = 10 µA IE 0 

VCEO Collector to Emitter Sustaining Voltage 30 30 Volts I = 10 mA 1a 0 
(Notes 4 and 5) C (pulsed) 

BVEBO Emitter to Base Breakdown Voltage 5.0 5.0 Volts IE = 10 µA ~ 0 

NOTES: 

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 

(3) These ratings give a maximum junction temperature of 175°C and junction-to-case thermal resistance of 50'C/Watt (derating factor of 20 mW/°C); junction-to­
ambient thermal resistance of 188°C/Watt (deratingfactor of 5.33 mW/°C) for the 2N2217, 2N2218, and 2N2219. For the 2N2220, 2N2221, and 2N2222 junction­
to-casethermal resistance of 83.5°C/Watt (derating factor of 12 mW /°C); junction-to-ambient thermal resistance of 300°C/Watt (derating factor of 3.33 mW /°C). 

(4) This rating refers to a high-current point where collector-to-emitter voltage is lowest. 

(5) Pulse Conditions: length= 300 µsec; duty cycle S 2%. 
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2N2;218A: • 2N2219A • 2N222lA • 2·N2.222A 
NPN HIGH SPEED SWITCHES 

DIFFUSED SILICON PLANAR*EPITAXIAL TRANSISTORS 

GENERAL DESCRIPTION These Fairchild devices are NPN silicon PLANAR epitaxial 

transistors designed for high-speed switching at collector currents up to 500 mA. They feature 

useful beta over a wide range of collector current, low leakage currents, and low saturation 

voltages. 

ABSOLUTE MAXIMUM RATINGS [Note 1] 

Maximum Temperatures 

Storage Temperature 

Operating Junction Temperature 

Maximum Power Dissipation . 

Total Dissipation at 25°C Case Temperature (Notes 2 & 3) 

at 25°C Ambient Temperature (Notes 2 & 3) 

Maximum Voltages and Current 

Collector to Base Voltage 

Collector to Emitter Voltage (Note 4) 

Emitter to Base Voltage 

Collector Current 

-65°C to +200°C 

+l 75°C Maximum 

2N2218A 
2N2219A 

2N2221A 
2N2222A 

3.0 Watts 1.8 Watt 

0.8 W:att 0.5 Watt 

75 Volts 

40Volts 

6.0,Volts 

800 mA 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

2N2218A 2N2219A 
2N2221A 2N2222A 

Symbol Characteristic Min. Max. Min. Max. Uriits Test Conditions 

hFE DC Current Gain 20 35 Ic 100 µ.A VCE 10 v 
hFE DC Current Gain 25 50 Ic 1.0 mA VCE 10 v 
hFE DC Pulse Current Gain (Note 5) 35 75 Ic 10 mA VCE 10 v 
hFE DC Pulse Current Gain (Note 5) 40 120 100 300 le 150 mA VCE 10 v 
hFE DC Pulse- Current Gain (Note 5) 25 40 IC 500 mA VCE 10 v 
hFE(-55°C) DC Pulse Current Gain (Note 5) 15 35 . IC 10 mA VCE 10 v 
hFE DC Pulse Current Gain (Note 5) 20 50 Ic 150 mA VCE 1.0V 

VCE(sat) Collector Saturation Voltage 0.3 0.3 Volts Ic 150 mA IB 15 mA 
(Pulsed, Note 5) 

VCE(sat) Collector Saturation Voltage 1.0 1.0 Volts IC 500 mA IB 50 mA 
(Pulsed, Note 5) 

VBE(sat) Base Saturation Voltage 0.6 1.2 0.6 1.2 Volts IC 150 mA ~ 15 mA 
(Pulsed, Note 5) 

VBE(sat) Base Saturation Voltage 2.0 2.0 Volts le 500 mA ~ 50 mA 
(Pulsed, Note 5) 

hie High Frequencv Current Gain 2.5 3.0 Ic 20 mA VCE 20 v 
(I= lOOMHz) 

IT Gain-Bandwidth Product 250 300 MHz Ic 20 mA VCE 20 v 
(I= 100 MHz) 

*Planar is a patented Fairchild process. 
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PHYSICAL DIMENSIONS 
in accordance with 

JEDEC (TD.5) ouUine 

----+-:~~iDfA .. 
·j~~DIA.-----o<I 

.2'0 
.125 240 

Seatll!I·~ _j 
Plano ....._...,.........,_._ ) 

~ ~ lJIN. 3 LEADS 

~~:DIA. 
.210 

EMITTER COLLECTOR 

NOTES: All dimensions in inthH 
l.ead1•r11old·Pl8t4dKov1r 
LeadNo.31ntern111rconnectedtocne 
P•ck11ewel1htlsl.23'1rams 

2N2218A ·• 2N2219A 

PHYSICAL DIMENSIONS 
in accordance with 

JEDE.C (T0·18) outline 

.195 DIA MJ~~DIA. 
0178 .0~~210 MAX. .no 

Seating t .. 
Pl•:~DS n n n .500 MIN. 

:g1:DIA. u u u_l. 

NOTES: Alldimtns1onsininchn 
Lead5aragold·platadKovar• 
LeadNo.31nternaltyconnectedtocue 
P•ckageweightis0.44gnm 

2N2221A • 2N2222A 
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FAIRCHILD TRANSISTORS 2N2218A • 2N2219A • 2N2221A • 2N2222A 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

2N2218A 2N2219A 
2N2221A 2N2222A 

SYMBOL CHARACTERISTIC MIN. MAX. MIN. MAX. UNITS TEST CONDITIONS 

ICEX Collector Reverse Current 10 10 nA VEB 3.0 v VCE 60 v 

ICBO Collector Reverse Current 10 10 nA IE 0 VCB 60 v 

ICBO (+150°C) Collector Reverse Current 10 10 µA IE 0 VCB 60 v 

1EBO Base Current 10 10 nA IC 0 VEB 3.0V 

Cobo Common Base, Open Circuit 8.0 8.0 pF IE 0 VCB 10 v 
Output Capacitance (f = 100 kHz) 

cibo Common Base, Open Circuit 25 25 pF Ic 0 VEB 0.5V 
Input Capacitance (f = 100 kHz) 

Re(hie) Real Part of Common- 60 60 Ohms Ic 20 mA VCE 20 v 
Emitter High Frequency 
Input Impedance (f = 300 MHz) 

BVCBO Collector to Base Breakdown 75 75 Volts IC 10 µA IE 0 
Voltage 

BVCEO Collector to Emitter Break- 40 40 Volts Ic 10 mA IB 0 
down Voltage (Notes 4 & 5) 

BVEBO Emitter to Base Breakdown 6.0 6.0 Volts Ic 0 IE 10 µA 
Voltage 

1BL Base Current 20 20 nA VEB 3.0 v VCE 60 v 

td Turn-on Delay Time 10 10 ns 1cs 
150 mA vcc 30 v 

1Bl 15 mA, V BE(off) = 0.5 V 

t Rise Time 
r 25 25 ns 1cs 

150 mA vcc = 30 v 

1Bl 
15 mA, V BE(off) = 0. 5 V 

t Storage Time 225 225 ns s 1cs 
150 mA vcc = 30 v 

1Bl 15 mA, IB2 = 15 mA 

tf Fall Time 60 60 ns 1cs 
150 mA vcc = 30 v 

1Bl 
15 mA, IB2 = 15 mA 

TA Active Region Time Constant 2.5 2.5 ns IC 150 mA VCE 30 v 

r 'C Collector Base Time Constant 150 150 ps le 20 mA VCE 20 v b c (f = 31.8 MHz) 

NF Noise Figure (f = 1.0kHz) 4.0 4.0 le 100 µA VCE 10 v 

Rg 1.0 kfl BW 1.0 Hz 

SMALL SIGNAL CHARACTERISTICS (f = 1 kHz) 

2N2218A 2N2219A 
2N2221A 2N2222A 

SYMBOL CHARACTERISTIC MIN. MAX. MIN. MAX. UNITS TEST CONDITIONS 

hie Input Resistance 1.0 3.5 2.0 8.0 kfl IC 1.0 mA VCB 10 v 

0.2 1.0 0.25 1.25 kfl re 10 mA VCB 10 v 

hoe Output Conductance 3.0 15 5.0 35 µmhos IC 1.0 mA VCB 10 v 

10 100 25 200 µmhos IC 10 mA VCB 10 v 

h Voltage Feedback Ratio 500 800 xl0-6 le 1.0 mA VCB 10 v re 
xl0- 6 250 400 le 10 mA VCB 10 v 

hfe Forward Current Transfer 30 150 50 300 le 1.0 mA VCB 10 v 
Ratio 

50 300 75 375 le 10 mA VCB 10 v 

NOTES: 

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 

(3) These ratings give a maximum junction temperature of 175°C and junction-to-case thermal resistance of 50°C/Watt (derating factor of 20mW/°C); junction-to-ambient 
thermal resistance of 188°C/Watt (derating factor of 5.33 mW/°C) for the 2N2218A and 2N2219A. For the 2N2221A and 2N2222A, junction-to-case thermal resistance 
of 83.5°C/Watt (derating factor of 12mW/°C; junction-to-ambient thermal resistance of 300'C/Watt (derating factor of 3.33 mW/'C). 

(4) This rating refers to a high-current point where collector-to-emitter voltage is lowest. 

(5) Pulse Conditions: length = 300 µ.s ; duty cycle = 1 %. 
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2N2297 
NPN HIGH-CURRENT GENERAL PURPOSE TYPE 

D I F F U S E D S I L I C 0 N PLAN A R E P IT AX I AL T RAN S I ST 0 R 

The 2N2297 is an NPN double-diffused silicon PLANAR epitaxial transistor with very low satura­
tion resistance, high current capabilities, typical gain-bandwidth product of 90 megacycles, low 
Cob and low leakage currents. 

This transistor is designed for use in high.performance de-de converters, oscillators, high current 
memory drivers and computer clock distribution circuits. The 2N2297 is suitable in particular for 
output stages of servo amplifiers and transceivers where several watts output at high efficiency 
is required. 

ABSOLUTE MAXIMUM RATINGS [Note l] 

Maximum Temperatures 

Storage Temperature 
Operating Junction Temperature 
Lead Temperature (Soldering, no time limit 

Maximum Power Dissipation 

Total Dissipation at 25°C Case Temperature [Notes 2 and 3] 
at l00°C Case Temperature [Notes 2 and 3] 
at 25°C Ambient Temperature [Notes 2 and 3] 

Maximum Voltages and Current 

Vcso Collector to Base Voltage 
Yew Collector to Emitter Voltage [Note 4] 
v .. o Emitter to Base Voltage 

-65°C to +300°C 
200°c Maximum 
300°C Maximum 

5.0 Watts 
2.8 Watts 
0.8 Watt 

80 Volts 
35 Volts 
7.0 Volts 

PHYSICAL DIMENSIONS 
in accordance with 

JEDEC (T0-5) outline 

NOTES: All dimensions in inehn 
Leads are gold-plated kov~r 

Colle<lor•Memai11oonn .. le<lt{l<;ioe 

ELECTRICAL CHARACTERISTICS (25°C free air temperature unless otherwise noted) 

SYMBOL CHARACTERISTIC 

hFE DC Pulse Current Gain [Note 5] 

Vee (sat) Collector Saturation Voltage 

Vee (sat) Collector Saturation Voltage [Note 6] 

Vse (sat) Base Saturation Voltage 

leso Collector Cutoff Current 

leso Emitter Cutoff Current 

BVeso Collector to Base Breakdown Voltage 

Veeo (sust) Collector to Emitter Sustaining 
Voltage [Notes 4 and 5] 

MIN. TYP. MAX. UNITS 

40 55 120 

0.15 0.2 Volts 

0.8 1.0 Volts 

1.4 1.6 Volts 

0.1 10 nA 

10 nA 

80 Volts 

35 Volts 

TEST CONDITIONS 

le= 150 mA 

le= 150 mA 

le= 1000 mA 

le= 1000 mA 

le= 0 

le= 0 

le= 0 

Is= 0 

Vee= 10 V 

Is= 15 mA 

Is= 100 mA 

Is= 100 mA 

Ves = 60 V 

Yes= 5.0 V 

le= 100 µA 

le= 30 mA 
(pulsed) 

Copyright 1964 by Fairchild Semiconductor. a D1v1s1on of Fairchild Camera and Instrument Corporation 
NOTES: 
(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) These are steady state limits. The factory should be consulted on aplications involving pulsed or low duty cycle operations. 
(3) These ratings give a maximum junction temperature of 2oo•c and junction·tO··case thermal resistance of 35"C/watt (derating factor of 28.6 

mW/°C); junction-to-ambient thermal resistance of 218°C/watt (derating factor of 4.6 mW/°C). 
(4) Rating refers to a high-current point where collector-to-emitter voltage is lowest. 
(5) Pulse Conditions: length~ 300 µsec; duty cycle ::;1 % . 
(6) Measured at a point on the leads::; 1/ 2 inch from the seating plane of transitor case. 
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------------------·· 

2N2297 FAIRCHILD TRANSISTORS 

ELECTRICAL CHARACTERISTICS (25°C free air temperature unless otherwise noted) 

SYMBOL CHARACTERISTICS MIN. TYP. MAX. UNITS TEST CONDITIONS 

hK DC Pulse Current Gain [Note 5] 30 50 le= 10 mA Va= 10 V 
hfe DC Pulse Current Gain [Note 5] 15 30 le= LOA Vee= 10 V 
leao (150°C) Collector Cutoff Current 0.2 10 µA Vea= 60V le= 0 
fr Gain Bandwidth Product (f = 20 me) 60 95 me le= 50 mA Vee= 10 V 
C.b Output Capacitance 8.0 12 pf Vea= lOV 1. = 0 
c,.. Emitter Transition Capacitance 53 80 pf v •• = 0.5 v le= 0 
BVuo Emitter to Base Breakdown Voltage 7.0 Volts le= 100 µA le= 0 
rb·c. Collector to Base Time Constant (f = 4 me) 800 psec le= 10 mA Vea= 10 V 
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2N2303 
PNP MEDIUM FREQUENCY AMPLIFIER 

DIFFUSED SILICON TRANSISTOR 

GENERAL DESCRIPTION. - This PNP double diffused silicon transistor is designed primarily for use in high per­

formance medium frequency amplifier applications. PHYSICAL DIMENSIONS 
in accordance with 

JEDEC (T0-5) outline 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 

Storage Temperature 

Operating Junction Temperature 

Maximum Power Dissipation 

Total Dissipation at 25°C Case Temperature 

Maximum Voltages 

VCBO 

VCER 

VCEO 

VEBO 

at l00°C Case Temperature 

at 25°C Ambient Temperature 

Collector to Base Voltage 

Collector to Emitter Voltage (RBE S 10'1) 

Collector to Emitter Voltage 

Emitter to Base Voltage 

(Notes 2 & 3) 

(Notes 2 & 3) 

(Note 4) 

(Note 4) 

ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) 

I Symbol Characteristic 

hFE DC Pulse Current Gain {Note 5) 

hFE DC Pulse Current Gain (Note 5) 

v BE(sat) Base Saturation Voltage 

v CE{sat) Collector Saturation Voltage 

hfe Small Signal Current Gain (f = 20 me) 

cob Output Capacitance 

1CBO Collector Cutoff Current 

ICBO{l 50°C) Collector Cutoff Current 

VCER(sust) Collector to Emitter Sustaining Voltage {pulsed) 

V CEO(sust) Collector to Emitter Sustaining Voltage (pulsed) 

NOTES: 

Min. 

75 

75 

3.0 

-50 

-35 

-65°C to +200°C 

l 75°C Maximum 

Max. 

200 

-1.3 

-1.5 

45 

1.0 

100 

2.0 Watts 

1.0 Watt 

0.6 Watt 

-50 Volts 

-50 Volts 

-35 Volts 

-5.0 Volts 

Units 

Volts 

Volts 

pf 

µA 

µA 

Volts 

Volts 

IC= -150 

le = -5.o 

re = -150 

le= -150 

le = -5o 
IE= 0 

IE= 0 

IE= 0 

IC = -100 

IC = -100 

100 
/ - l-"--+1-"'---'-

~ .. ~ 

NOT£~: All d1monsion• 1n 1nche• 
lead••rosold-pl•t•dko•ar 
Collector•nt•rn•llyconnoctedtoca>o 

Test Conditions 

mA VCE = -10 v 
mA VCE = -10 v 
mA lB = -15 mA 

mA IB = -15 mA 

mA VCE = -10 v 
VCB = -10 v 
VCB = -30 v 
VCB = -30 v 

mA RBE < 10 !I 

mA IB 0 

Copyright 1962 by Fairchild Semiconductor, a Division of Fairchild Camera and Instrument Corporation 

1. These ratings are limiting values above which the serviceability of any semiconductor device may be impaired. 

2. These are steady state limits, The factory should be consulted on applications involving pulsed or low duty cycle operations. 

3. These ratings give a maximum junction temperature of 175°C and junction-to-case thermal resistance of 75°C/Watt (derating factor of 13.3 mW/°C). 

4. Rating refers to a high current point where collector-to-emitter voltage is lowest. 

5, Pulse Conditions: length= 300 µsec; duty cycle= 1%. 
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2N2351 • 2N2351A 
NPN HIGH-SPEED, HIGH-CURRENT SWITCHES 

SILICON PLANAR EPITAXIAL TRANSISTORS 

FOR IMPROVED PERFORMANCE 
SEE FAIRCHILD 2N3108, 2N3110 

GENERAL DESCRIPTION - The Fairchild 2N2351 and 2N2351A are NPN silicon PLANAR epitaxial transistors designed 

primarily for use in high speed high current switching applications. 
PHYSICAL DIMENSIONS 

in accordance with 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 

Storage Temperature 

Operating Junction Temperature 

Lead Temperature (Soldering, no time limit) 

Maximum Power Dissipation 

Total Dissipation at 25°C Case Temperature 

at lOO'C Case Temperature 

at 25°C Ambient Temperature 

Maximum Voltages and Current 

Collector to Base Voltage 

Collector to Emitter Voltage 

Emitter to Base Voltage 

Collector Current 

(Notes 2 and 3) 

(Notes 2 and 3) 

(Notes 2 and 3) 

(Note 4) 

ELECTRICAL CHARACTERISTICS (25'C free air temperature unless otherwise noted) 

2N2351 
Symbol Characteristic Min. Max. 

hFE DC Pulse Current Gain (Note 5) 40 120 

hFE DC Pulse Current Gain (Note 5) 30 

hFE DC Current Gain 30 

hFE DC Pulse Current Gain (Note 5) 20 

hFE(-55°C) DC Current Gain 20 

hFE DC Pulse Current Gain (Note 5) 15 

hFE DC Current Gain 15 

VCE(sat) Collector Saturation Voltage 0.35 

VBE(sat) Base Saturation Voltage 1.3 

hfe High Frequency Current Gain (f = 20 me) 2.5 

ICBO Collector Cutoff Current 10 

ICBO(l50'C) Collector Cutoff Current 25 

1EBO Emitter Cutoff Current 50 

cob Output Capacitance (f = 1.0 me) 20 

Tb Base Stored Charge 2.1 

BVCBO Collector to Base Breakdown Voltage 80 

VCEO(sust) Collector to Emitter Sustaining Voltage (Notes 4 and 5) 50 

BVEBO Emitter to Base Breakdown Voltage 8.0 

-65°C to +300°C 

-65'C to +200°C 

300'C Maximum 

2N2351A 

5.0 Watts 

2.85 Watts 

0.4 Watt 

80 Volts 

50 Volts 

8.0 Volts 

1.0 Amp 

Min. Max. Units 

40 120 

30 

30 

20 

20 

15 

15 

0.25 Volts 

1.3 Volts 

2.5 

10 nA 

25 µA 

50 nA 

20 pf 

2.1 µsec 

80 Volts 

50 Volts 

8.0 Volts 

IC 

IC 

IC 

IC 

IC 

IC 

IC 

IC 

IC 

IC 

vcB= 

vca= 

VEB= 

vcB= 

J EDEC (T0-46) outline 

J95DIA.~ r 
.os5~118 11 1r-.• ~DIA . 
. OG5 ~ ·.D40 MAX. 

SEATING PLANE _Jj Li Li 'Tf 
3 LEADS n n n .500 MIN. 

~l~DIA LJ LJ LJ-1 

1 
45· 0 

.046 ~L.048 

.036 .028 
NOTES: All dimensions in inches 

' Collector 
l..:!llo3 

Leadsare gold-plated ko...<1r 
Collectorintemallyconnectedlucase 

Test Conditions 

150 mA VCE 10 v 

150 mA VCE 1.0 v 
10 mA VCE 10 v 

500 mA VCE 10 v 

10 mA VCE 10 v 

1.0 A VCE 10 v 

0.1 mA VCE 10 v 

150 mA IB 15 mA 

150 mA IB 15 mA 

50 mA VCE 5.0 v 

60 v IE 0 

60 v IE 0 

5.0 v IC 0 

10 v IE 0 

See Figure I 

IC = 100 µA IE 0 

IC = 25 mA IB 0 
(Pulsed) 

IE = 100 µA IC 0 

FA.IRCHILC> 
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NOTES: 

(1) These ratings are lilniting values aJic>ve which the serviceability bfa,!ly indiV.idual semiconductor device may be impaired. 

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 

(3) These ratings ·give- a maximum junctiiin temperature of 200°C and junction-to-case thermal resistance of 35°C/Watt (derating factor of 28.5 mW /°C); junction-to-
ambient thermal resistance of 438°C/Wati (derating factor of 2.3 mW/°C). · 

(4) This rating refers to a high-currel)t point where collector-to-emitter voltage is lowest. 

(5) Pulse Conditions: length S 300 µsec; duty cycle S 2%. 

FIGURE 1 
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2N2368 • 2N2369 
NPN HIGH FREQUENCY SATURATED SWITCHING TYPE 

DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS 

GENERAL DESCRIPTION- The 2N2368 and 2N2369 are NPN silicon Planar epitaxial transistors 

designed specifically for high-speed saturated switching applications in the 50-lOOMHz range at 

current levels from 100 microamps to 100 milliamps. They are suitable for most satellite and 

conventional, small signal, RF and digital type circuits. 

A typical gain bandwidth product of 650 MHz , typical Ts of 6 ns and Cobo of 4 pF maximum along 

with Planar structure give high performance and proven reliability. 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 

Storage Temperature 

Operating Junction Temperature 

Lead Temperature (Soldering, No Time Limit) 

Maximum Power Dissipation 

Total Dissipation at 25°C Case Temperature 

at l00°C Case Temperature 

at 25°C Ambient Temperature 

Maximum Voltages and Current 

(Notes 2 and 3) 

(Notes 2 and 3) 

(Notes 2 and 3) 

-65°C to +200°C 

200°c Maximum 

300°C Maximum 

1.2 Watts 

0.68 Watt 

0.36 Watt 

V CBO Collector to Base Voltage 40 Volts 

V CES Collector to Emitter Voltage 40 Volts 

V CEO Collector to Emitter Voltage (Note 4) 15 Volts 

V EBO Emitter to Base Voltage 4. 5 Volts 

IC Collector Current (10 µsec pulse) 500 mA 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

2N2368 2N2369 

PHYSICAL DIMENSIONS 
in accordance with 

JEDEC (T0-18) outline 

195 t·--- --y~5go1A 
:17801A.·~r-----llT 

.030 .210 
MAX. .170 

Seating L i 
Plane-i-

3 LEADS ~ ~ ~ 00 MIN. 
.019DIA. l 
.016 -

Emitter 

Base 

Collector 

NOTES: All dimensions in inches 
leads are gold-plated kovar 
Collector internally connected to case 
Package weight is 0.43 gram 

Symbol Characteristic Min. Typ. Max. Min. Typ. Max. Units Test Conditions 

hFE 

hFE 
hFE(-55°C) 

VBE(sat) 

V CE(sat) 

NOTES: 

DC Pulse Current Gain (Note 5) 

DC Pulse Current Gain (Note 5) 

DC Pulse Current Gain (Note 5) 

Base Saturation Voltage 

Collector Saturation Voltage 

20 

10 

10 

60 

0. 7 o. 75 0.85 

0.2 0.25 

40 120 

20 

20 

0. 7 o. 75 0,85 

0.2 0.25 

(1) These ratings are limiting values above which the serviceability of any semiconductor device may be impaired. 

Volts 

Volts 

10 

100 

10 

10 

10 

mA 

mA 

mA 

mA 

mA 

VCE 1.0 v 

VCE 2.0 v 

VCE 1.0 v 

IB 1.0 mA 

IB 1.0 mA 

Additional Electrical Characteristics on page 2 

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 

(3) These ratings give a maximum junction temperature of 200°C and junction-to-case thermal resistance of 146°C/Watt (derating factor of 6.85 mW/°C); junction-to-
ambient thermal resistance of 486°C/Watt (derating factor of 2.06 mW /°C). 

(4) R_ating refers to a high-current point where collector-to-emitter voltage is lowest. 

(5) Pulse Conditions; lengtb = 300 µsec; duty cycle S 2%. 

(6) Measured on Sampling Scope. PW> 200 nsec. 
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FAIRCHILD TRANSISTORS 2N2368 • 2N2369 

ELECTRICAL CHARACTERISTICS (25 ° C Free Air Temperature unless other.Vise noted) 

2N2368 2N2369 
Symbol Characteristic Min. Typ. Max. Min. Typ. Max. 

h fe 
High Frequency Current Gain (f=lOO MHz) 4.0 

Cobo Open Circuit Output Capacitance 

Icao Collector Cutoff Current 

ICBO(l50°C) Collector Cutoff Current 

BVCBO Collector to Base Breakdown Voltage 

BVCES Collector to Emitter Breakdown Voltage 

VCEO(sust) Collector to Emitter Sustaining Voltage 
(Notes 4 and 5) 

BVEBO Emitter to Base Breakdown Voltage 

T 
s 

t on 

toff 

Charge Storage Time Constant 
(see Figure.1) 

Turn On Time (see Figure 2) 

Turn Off Time (see Figure 2) 

o=n Vin 
-10---

Pulse Generator 
Vin Rise Time< lnsec 
Source Impedance • SO.n 

56.n 

(Note 6) 

Vin Rise Time less .. thon 1 nsec 
PW.,300 nsec 

,---r------
Yjn 

ton 

Pulse Generotor 
Yin Rise Time""" 1nsec 
Source Impedance = 50A 

Duty Cycle < 2 "4 

40 

40 

15 

4.5 

3.3 k 

J3kQ 

50Jl 

5.5 5.0 

2.5 4.0 

0.1 0.4 

10 30 

40 

40 

15 

4.5 

5.0 10 

9.0 12 

10 15 

FIG. 1 

FIG. 2 

220 ll 

0.0023 \.f 0.00231Jf 

0.005 µF 0.005 µF 

0.1 µF 

v., Rise Time less than l.nsec 
PW~ 300 nsec · 
Duty Cycle < 2 % 

2-110 

6.5 

2.5 4.0 

0.1 0.4 

10 30 

6.0 13 

9.0 12 

13 18 

0.lµF 
Yout 

son 

I 

Units 

pF 

µ.A 

µ.A 

Volts 

Volts 

Volts 

nsec 

nsec 

nsec 

Test Conditions 

IC 10 mA VCE 10 v 
I~ 0 VCB 5.0 v 

IE 0 VCB 20 v 

IE 0 VCB 20 v 

IC 10 µ.A IE 0 

IC 10 µ.A IB 0 

IC 10 mA IB 0 
(pulsed) 

IC 0 IE 10 µ.A 

IC IB 1 Rl 10 mA, IB 2 Rl-10mA 

IC RI 10 mA, IB 1 RI 3.0 

IC RI 10 mA, IB 1 Rl 3.0 

IB 2 Rl -1.5 mA 

+6V 

0 
-4V---jr-.~--:;;:::::;:::::;::::::;: 

10"4 V ut 

To Sampling Oscilloscope 
Input Impedance • SO .n 
Rise Time~ lnsec 

·O -'T'---1------IO'lf. 

v .... 

To SamplinCJ OscilloScope 
Input ·Impedance - 50 A 
Rise Time ~ I nsec 

mA 

mA, 



2N2369A 
NPN HIGH-SPEED SATURATED SWITCH 

DIFFUSED SILICON PLANAR':' EPITAXIAL TRANSISTOR 

• HIGH SPEED • • rs = 13 ns (MAX) AT 10 mA 
• • t0 n = 12 ns (MAX) AT 10 mA 
• • t011 = 18 ns (MAX) AT 10 mA 

• MEDIUM VOLTAGE·· LVcEO = 15 V (MIN) 
• HIGH FREQUENCY·· fr= 500 MHz (MIN) AT 10 mA 
• LOW CAPACITANCE •• Cobo = 4.0 pf (MAX) AT 5.0 v 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 
Storage Temperature 
Operating Junction Temperature 
Lead Temperature (Soldering, 60 second time limit) 

Maximum Power Dissipation (Notes 2 and 3) 
Total Dissipation at 25°C Case Temperature 

at 100°C Case Temperature 
at 25 • C Ambient Temperature 

Maximum Voltages and Current 
Ycso Collector to Base Voltage 
VcEs Collector to Emitter Voltage 
Vern Collector to Emitter Voltage (Note 4) 
VEBo Emitter to Base Voltage 
le Collector Current (10 µs Pulse) 
le DC Collector Current 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

SYMBOL CHARACTERISTICS MIN. 

hFE DC Pulse Current Gain (Note 5) 40 
hFE(-55°C) DC Pulse Current Gain (Note 5) 20 

VBE(sat) Base Saturation Voltage 0.72 

V SE( sat) Base Saturation Voltage (-55°C to +125°C) 0.59 

VSE(sat) Base Saturation Voltage 

VSE(sat) Base Saturation Voltage 

VCE(sat) Collector Saturation Voltage (+125°C) 
ICES Collector Reverse Current 
lcso< + 150°C) Collector Cutoff Current 
BVcEs Collector to Emitter Breakdown Voltage 40 

BVcso Collector to Base Breakdown Voltage 40 

Vceo(sus) Collector to Emitter Sustaining Voltage (Notes 4 and 5) 15 
BVEBo Emitter to Base Breakdown Voltage 4.5 

NOTES: 

-65°Cto +200°c 
200°c Maximum 
300°C Maximum 

TYP. 

66 
50 
0.8 

0.9 
1.1 

0.19 
0.05 
10 

1.2 Watts 
0.68 Watt 
0.36 Watt 

40 Volts 
40Volts 
15 Volts 

4.5Volts 
500 mA 
200 mA 

MAX. UNITS 

120 

0.85 Volts 
1.02 Volts 
1.15 Volts 
1.6 Volts 
0.3 Volts 
0.4 µA 
30 µA 

Volts 
Volts 
Volts 
Volts 

(!) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 

PHYSICAL DIMENSIONS 
in accordance with 

JEDEC (T0-18) outline 

I I .230 DIA 

030 .210 
MAX. . ! 70 

mo1A~I l~09 
. 

Seating L i 
Pl•:· LEA:S n n n 00 MIN. 

mDIA U U u-1 

NOTES: All dimensiOfls in inches 
Leads are gold·Plated kovar 
Coll~tor internally connected ta case 
Package weight is 0.44 gram 

TEST CONDITIONS 

le= 10 mA VcE=l.OV 
le= 10 mA VcE = 0.35 V 
le= 10 mA Is= 1.0 mA 
le= 10 mA Is= 1.0 mA 
le= 30 mA Is= 3.0 mA 
le= 100 mA Is= 10 mA 
le= 10 mA Is= 1.0 mA 
VsE = 0 VcE = 20V 
IE= 0 Vc8 = 20V 
le= lOµA VsE = 0 
le= 10 µA IE= 0 
le = 10 mA (pulsed) Is= 0 
IE=lOµA lc=O 

*Planar is a patented Fairchild process. 

(3) These ratings give a maximum junction temperature of 200'C and junction to case thermal resistance of 146'C/watt (derating factor of 6.85 mW/'C). Junction to ambient 
thermal resistance of 486'C/watt (derating factor of 2.06 mW/'C). 

(4) Rating refers to a high-current point where collector to emitter voltage is lowest. 
(5) Pulse Conditions: length= 300 µs; duty cycle~ 2%. 
(6) See switching circuits for exact values of le, IB1, and 182. 
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FAIRCHILD· TRANSISTOR 2N2369A 

ELECTRICAL CHARACTERISTICS (25°C Fr~e Air Temperature unless otherwise noted) 

SYMBOL CHARACTERISTICS MIN. TYP. MAX. UNITS TEST CONDITIONS 

hFE DC Pulse Current Gain (Note 5) 40 63 120 le= 10 mA Vee= 0.35V 
hFE DC Pulse Current Gain (Note 5) 30 71 le= 30 mA VeE=0.4V 
hFE DC Pulse Current Gain (Note 5) 20 le= 100 mA VeE = 1.0V 
VeE(sat) Collector Saturation Voltage 0.14 0.2 Volts le= lOmA 18 = 1.0 mA 
VeE(sat) Collector Saturation Voltage 0.17 0.25 Volts le =30 mA 18 =3.0 mA 
VeE(sat) Collector Saturation Voltage 0.28 0.5 Volts le= lOQmA 18 =10 mA 
h1. High Frequency Current Gain (f = 100 MHz) 5.0 6.75 •c = lOmA Yee= lOY 
Cobo Output Capacitance 2.3 4.0 pF IE=O Yea= 5.0Y 
rs Charge Storage Time Constant (Note 6) 6.0 13 ns le= 181 = 10mA,112 = -10 mA 
ton Turn On Time (Note 6) 9.0 12 ns le= 10mA 111""'3.0mA 
~ff Turn Off Time (Note 6) 13 18 ns le= 10 mA, 111 = 3.0 mA, 112 = -1.5 mA 

TYPICAL COLLECTOR AND BASE CHARACTERISTICS• 

ACTIVE REGION SATURATION REGION 

12 

VCE - COLLECTOR VOLTAGE - VOLTS 

Ver - COU£CTOR VOLTAGE - VOLTS 

Vee - COU£CTOR VOLTAGE - VOLTS 

ill 5 60 

~ l---f-+-+--+----H~~+-7"F--i 

~ 401--t-+--+--+-~~,y..~~~ 
8 

0.4 

VcE - COU£CTOR VOLTAGE - VOLTS 

O.I O.Z O.l 0.4 

Vee - COLLECTOR VOLTAGE -·VOLTS 

Vee - COLLECTOR VOLTAGE - VOLTS 

• Single family characteristics on Transistor Curve Tracer. 

100 

11 8ll 

15 
~ 60 

e 
!:l 40 

8 

100 

_..., 20 
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TA• IZ5°C rr 
1 8 -s.om~ 

10~ IS 
JL50mA 

l2J 
b.. JL_40mA 

1s1~ ~ 
h ;;mA 

ZOm~ _L 

G i.-1 

i~ 
0.4 0.8 1.2 1.6 

Vee - BASE VOLTAGE-VOLTS 

TA·Z51 

1 8 ·5.0m~ JLSOmA 

~ IZJ 
IOm~ ]/40mA 

'" v 
21lmA_::, ylOmA 

~ (2" 

0.4 0.8 1.6 
Yer - BASE VOLTAGE-VOLTS· 

1.6 

Vee - BASE VOLTAGE - VOLTS 

z.o 

z.o 

z.o 

..., 
Q 

1411 

D.C. PULSE CURRENT GAIN 
VERSUS COLLECTOR CURRENT 

~Jvlffi 1-'f" 
~;Y ~ 

V'1 
I/ H-t>_"C 

f"' ~ v -<t"'· 

~ ~ ~ 

""' 
20 

0 
0.01 0.1 1.0 10 100 500 

IC • COLLECTOR CUffRENT - mA 

COLLECTOR SATURATION VOLTAGE 
VERSUS COLLECTOR CURRENT 

I(! 5.0 
g ~1c·101 8 

i!5 
~ 1.0 

~ 
TA '25 C '-~ss 0c 

[:::" ~ .l'Ec ~ 

!i 0.5 

~ 
..'.. o.z 
~ 
~0.1 

0.1 1.0 10 100 
le - COLLECTOR CURRENT - mA 

BASE SATURATION VOLTAGE 
VERSUS COLLECTOR CURRENT 

!9 z.o r-1~ ·'1~ lie-+--+-+-++--+--+-+-++--+-+++< 

~ 1.61--t-l+t-t-+++t-+-+-t++-+--IJL•+H 

g L 
g _Lj j' 
i!Sl.2 n 
i 1-++++-ll-:a;..;~~. ~ ~ 
:; o.8 H-Ft=F==Fl+.-.,·~r.;:t:.s.....+-~f"l~f--1H-H-I 
! \?l"C I--"' 

I-

le - COLLECTOR CURRENT - mA 



FAIRCHILD TRANSISTOR 2N2369A 

TYPICAL ELECTRICAL CHARACTERISTICS 

SWITCHING TIMES VERSUS 
COLLECTOR CURRENT 

le • C0Ll£CTOR CURRENT • mA 

STORAGE TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENTS 

·IZ T 
I- le.· 10 mA -+--+--+-·-1---+--+--+-"7--i 

Vcc•l.OV v 
~ ·lOl--+'--+-+--+--+-+-+--tv....,...,--1 

1 l.s.o V 
~ ~,-"'+v--+--t!--1--t ~ t--t--t--t--t-,.,~ / 

~ -6.0 ... y,.A.-'+--1---1---t--t--1 

.% j...--" ! ·4.0l--t---t. .. V'~-+-+1--+--+~~......,e---j 
.L oo• 1-t 

0 z.o 4.0 6.0 8.0 10 
lei • TURN ON BASE CURRENT • mA 

FALL TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENTS 

0 o~-+-z~.o-+-4~.0~~6.~o-+-~8~.o~_..,.10 

I Bl - TURN ON BASE CURRENT - mA 

SWITCHING TIMES VERSUS 
AMBIENT TEMPERATURE 

TA - AMBIENT TEMPERATURE - "C 

STORAGE TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENTS 

I Bl - TURN ON BASE CURRENT - mA 

FALL TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENTS 

0o~-'-~z.o-+~4.~o-'-~6.oo-"--~s~.o-'-+-1o~~u 

'e1 - TURN ON BASE CURRENT - mA 

~ 

DELAY TIME VERSUS BASE-EMITTER 
OFF VOLTAGE AND TURN ON 

BASE CURRENT 

'7' -5.0t----t--Jr+-+++t+f----tl--t!-+-i 

l!i 
~ 
~ -•.o 

I Bl • TURN ON BASE CURRENT • mA 

STORAGE TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENTS 

'e1 - TURN OM BASE CURRENT - mA 

FALL TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENTS 

151 - TURN ON BASE: CURRENT - mA 

RISE TIME VERSUS TURN ON BASE 
CURRENT AND COLLECTOR CURRENT 
~i:::::+:=r:+:i==t=::::::+:+++=~~:+l 

1-V c•l.OV ~Jl. 

~ .1 i-PL1'.Zl .I 
!i 10 ;i.~ 
i!i ~ i.f .LLLl 
! l:::r--±~-4r--.,--;;:~ ~ IL 
~ IL: LJ 
!!i ~1--'~JI' i l.O ~ t°" ~Jr'!'-1-+-+-11-+1 

'c • C0Ll£CIOR CUR~ENT • mA 

INPUT AND OUTPUT 
CAPACITANCES VERSUS REVERSE 

BIAS VOLTAGE 

~ c 
~I c ·o 

JS 
t-+-i c~ !E ·o r--,.., 

N t-t-

0.5 J.O 5.0 10 
REVERSE BIAS VOLTAGE - VOLTS 

CONTOURS OF CONSTANT GAIN 
BANDWIDTH PRODUCT (fr) 

'c - COLLECTOR CURRENT - mA 

COLLECTOR CUTOFF CURRENT 
VERSUS REVERSE BIAS VOLTAGE 

COLLECTOR CUTOFF CURRENT 
VERSUS AMBIENT TEMPERATURE 

AVERAGE PROPAGATION 
DELAY PER TRANSISTOR 

VERSUS COLLECTOR VOLTAGE 
uxxi :r Jc 

~ t- T,. . -+--- ·--+---+--1--1--1z__, 

~ v 
8 1001--+-+-+--+--+-......,~+-+--1-_, 

~ ~ 
~ 1.JL 
~ 10>--~JZ---ILJ-+-+-+-+--t--t-f.--< 
8 

v 

1l i-.t:Zi<-+--+-+-+-+-+--t--t-1--t 

1o .._ -'--+-'--+16--'-~24--'----!32-~40 

Vee . COLLECTOR TO BA"l VOLTAGE • VOLTS 

~ 

t-Vce • zov 

2 
lL".1 

k"'1 
0 

u 

0.01 
Z5 ~ 

I2'l 
.ff 

....1 
k1 

75 100 125 

TA • AMBIENT TEMPERATURE • °C 
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c 

.....1 ~ 6t--+-+--+--+-+--+--t--t--+--1 

!!! 
~ sr--~\-+-+-+-+--t--t---ij.....-'-f"'t-:::;;;.4 

~ ·r--~.l*+--+-+-+_,~.....iqi......----i-f--1 
i'l~ 
~ 3>--+-+--1-+-+--+--+--+--+--i 
;!' 
0 
~ Z>--+-+--+--+-+-+--+--+--+--1 

~ si:/::~~~~~T~~~R D~~YSl~~E;Ull 
~ t>--+-+-+-+--+---+--+--+--+--i 

Ji o~~+-~~~~~~~~ 
150 0 w 

Vee - SUPPLY VOLTAGE • VOLTS 
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-10 

Pulse Generator 
Vin Rise Time < 1 ns 
Source Impedance = 500 
PW l! 300 ns 
Duty Cycle < 2 3 

Pulse Gener.ator 
Vin Rise Time < 1 ns 
Sou,rce Impedance = 500 
PW?: 300 ns 
Duty Cycle < 2 3 

Pulse Generator 

Ir < 0.5 ns 

Z0 = 5011 

FAIRCHILD TRANSISTOR 2N2369A 

CHARGE STORAGE TIME MEASUREMENT' CIRCUIT 

560 

5000 

+ 

11-----+---111 
0.0023 µF 0.0023 µF 

lOµF lOµF 
+ - + 

910 

11 v 
+ 

lOV 

t0 N - toFF MEASUREMENT CIRCUIT 

500 3.3 k!l 

2200 O. lµF 

500 

I I 
0.0023µF 0.0023µF 

0.005 µF 0.005µF 

+ 
Vee= 3V 

Vout 

CIRCUIT FOR MEASUREMENT OF PROPAGATION DELAY 

tpd = Average Propagation per Transistor 

2-114 

+6V 

0 
103 Pulse waveform 
at point 'A' 

~4v~~,'------~ 

~s 

To Sampling Oscilloscope 
Input Impedance = 500 
Rise Time ~ 1 ns 

90 % 

t off loft 
V99= +12 V 
Vin=-15V 

To Sampling Oscilloscope 
Input Impedance = 500 
Rise Time ~ 1 ns 

\ ... __ 
Waveforms 1 and 2 Superimposed 



2N2443 
NPN HIGH-VOLTAGE AMPLIFIER AND OSCILLATOR 

SILICON PLANAR TRANSISTOR 

GENERAL DESCRIPTION The 2N2443 is designed for high-voltage amplifier and oscillator circuits where Planar performance 

and reliability are essential. A guaranteed LV CEO oflOO volts, BV CBO of 120 volts and 4 watt rating (see below for conditions) 

permit higher bias voltages and larger voltage swings as encountered in series and shunt regulators for power supplies and in 

servo amplifiers. 

A typical gain-bandwidth product of 80 megacycles and low output capacitance makes this device useful for high-voltage video 

amplifiers) deflection plate drivers for oscilloscopes and output stages of operational amplifiers. 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 
Storage Temperature 

Operating Junction Temperature 
Maximum Power Dissipation 

Total Dissipation at 25°C Case Temperature 

Maximum Voltages 

at 100° C Case Temperature 

at 25°C Ambient Temperature 

V CBO Collector to Base Voltage 

V CEO C.ollector to Emitter Voltage 

V EBO Emitter to Base Voltage 

(Notes 2 and 3) 

(Notes 2 and 3) 

(Note 4) 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

Symbol 

hFE 

hFE 

hFE 

hFE 
hFE(-55°C) 

VBE(sat) 

V CE(sat) 

VBE(sat) 

VCE(sat) 

hie 

Cobo 

cibo 

1CBO 
ICBO(l50°C) 

NF 

V CEO(sust) 

BVCBO 

BVEBO 

1EBO 

Characteristic 

DC Pulse Current Gain (Note 5) 

DC Pulse Current Gain (Note 5) 

DC Pulse Current Gain (Note 5) 

DC Current Gain 

DC Pulse Current Gain (Note 5) 

Base Saturation Voltage 

Collector Saturation Voltage 

Base Saturation Voltage 

Collector Saturation Voltage 

High Frequency Current Gain (f = 20 Mc) 

Output Capacitance 

Input Capacitance 

Collector Cutoff Current 

Collector Cutoff Current 

Noise Figure (Note 6) 

Collector to Emitter Sustaining Voltage 
(Note 4) 

Collector to Base Breakdown Voltage 

Emitter to Base Breakdown Voltage 

Emitter Cutoff Current 

Min, Typ. Max. 

50 85 150 

40 80 120 

35 80 

20 55 

20 35 

0.6 o. 7 0.8 

0.25 0.4 

0.8 0.9 

o. 7 1.2 

2.5 4.0 

100 

120 

7.0 

12 

57 

0.4 

1.0 

5.0 

0.04 

15 

85 

10 

15 

15 

10 

-65°C to +3oo·c 

200°c Maximum 

Units 

Volts 

Volts 

Volts 

Volts 

pf 

pf 

nA 

µA 
tjb 

Volts 

Volts 

Volts 

nA 

4.0 Watts 

2.28 Watts 

0,8 Watt 

120 Volts 

100 Volts 

7.0 Volts 

PHYSICAL DIMENSIONS 
in accordance with 

JEDEC (T0·51 outline 

335 Fi ~~~O!A 30501A 

125 260 
009 240 
L. 

Seat1n 
P!ane 

3 LEADS n n n___Jl.5 MIN 

gflDIA u U U 

Base 

Collector 

NOHSA.lld•meti'"'"''"'""lles 
load•are ~Ol<ll>•!e<l ~"'"' 
C<iUec!o<•nten>allyc0<1n<:<:!e<ltoca"' 

Test Conditions 

IC 50 mA VCE 10 v 

IC 150 mA VCE IO v 
Ic 10 mA VCE 10 v 
Ic 0.1 mA VCE 10 v 
Ic IO mA VCE 10 v 
Ic IO mA IB 1.0 mA 

Ic 10 mA IB 1.0 mA 

IC 50 mA IB 5.0 mA 

IC 50 mA IB 5.0 mA 

Ic 50 mA VCE 10 v 
IE 0 VCB 10 v 
IC 0 VEB 0.5 v 
IE VCB 90 v 
IE VCB 90 v 
IC 0.3 mA VCE 10 v 
I = 30 
C (pulsed) 

mA IB 0 

Ic 0.1 mA IE 0 

Ic IE 0.1 mA 

Ic 0 VEB 5.0 v 

NOTES: Copyright 1965 by Fairchild Semiconductor, a division of Fairchild Camera and Instrument Corporation 
(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 

(3) These ratings give a maximum junction temperature of 200"C and junction to case thermal resistanci:- of 43.B''C/watt (derating factor of 22.8 mW/°C). 

(4) Rating refers to a high current point where collector to emitter voltage is lowest. 

(5) Pulse Conditions: length = 300 µsec; duty cycle = 1%. 

(6) Frequency = 1000 cps, Power Bandwidth = 200 cps, RG = 510 D. 

F=A.IRCHILC 

SEMICONDUCTOR 
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FAIRCHILD TRANSISTOR 2N2443 

SMALL SIGNAL CHARACTERISTICS (f = 1 KC) 

Symbol Characteristic Min. Typ. Max. Units Test Conditions 

bib Input Resll!tance 20 27 30 Ohms 1c 1.0 mA VCB = 5.0 v 
4.0 6.3 8.0 Ohms 1c 5.0 mA VCB = 5.0 v 

hob Output Conductance 0.11 0.5 µmho le 1.0 mA VCB = 5.0 v 
0.16 1.0 µmho 1c .. 5.0 mA VCB = 5.0 v 

hi'b Voltage Feedback Ratio 0.36 1;25 xl0-4 1c 1.0 mA VCB = 5.0 v 
0.55 1.75 xl0-4 1c 5.0 mA VCB = 5.0 v 

hfe Small Signal Current Gain 30 62 120 le 1.0 mA VCE = 5.0 v 
45 68 150 1c 5.0 mA VCE = 5.0 v 

hie Input Resistance 510 1000 Ohms 1c = 5.0 mA VCE = ~.o v 

hoe Output Conductance 12 50 µmho 1c 5.0 mA VCE = 5.0 v 
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2N2475 
NPN HIGH-SPEED SWITCH 

DIFFUSED SILICON PLANAR• EPITAXIAL TRANSISTOR 

GENERAL DESCRIPTION -The Fairchild 2N2475 is an NPN silicon PLANAR* epitaxial transistor designed 

specifically for high-spe_ed, low-power saturated switching applications. 

*Planar is a patented Fairchild process. 

ABSOLUTE MAXIMUM RATINGS [Note 1] 

Maximum Temperatures 

Storage Temperature 

Operating Junction Temperature 

Lead Temperature (Soldering, 10 sec time limit) 

Maximum Power Dissipation 
Total Dissipation at 25° C Free Air Temperature 

at 100" C Case Temperature 

Maximum Voltages and Current 
V CBO Collector to Base Voltage 

V CEO Collector to Emitter Voltage [Note 4 J 

V EBO Emitter to Base Voltage 

IC Collector Current 

[Notes 2 and 3] 

[Notes 2 and 3 J 

-65°C to +300°C 

200°C Maximum 

300°C Maximum 

0.3 Watt 

0.5 Watt 

15 Volts 

6. 0 Volts 

4.0 Volts 

Limited by power dissipation 

ELECTRICAL CHARACTE~ISTICS (25°C Free Air Temperature unless otherwise noted) 

SYMBOL CHARACTERISTIC MIN. MAX. UNITS 

hFE DC Current Gain 30 150 

hFE DC Current Gain 20 

hFE DC Current Gain 20 

hFE (-55°C) DC Current Gain 15 

VBE Base-Emitter Voltage 0.8 1. 0 Volt 

V CE(sat) Collector Saturation Voltage 0.4 Volt 

hfe High Frequency Current Gain (f = 100 MHz.) 6.0 

cob Output Capacitance 3.0 pF 

cib Input Capacitance 2.5 PF 

1CBO Collector Cutoff Current 50 nA 

ICBO (150°C) Collector Cutoff Current 5.0 µA 

1EBO Emitter Cutoff Current 10 µA 

BVCBO Collector to Base Breakdown Voltage 15 Volts 

V CEO(sust) Collector to Emitter Sustaining Voltage 6.0 Voltb 
[Notes 4 and 5 J 

BVEBO Emitter to Base Breakdown Voltage 4.0 Volts 

TS Charge Storage Time Constant (see Figure 1) 6.0 nsec 

T Turn On Time (see Figure 2) 20 nsec on 

Toff Turn Off Time (see Figure 2) 15 nsec 

313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 
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IC 

IC 

IC 

IC 

IC 

IC 

IC 

IE 

IC 

IE 

IE 

IC 

IC 

PHYSICAL DIMENSIONS 

195 DIA -j 1--

.l lB -r,;l~ll 'r j5~ DIA. 

i6~1 ~MAX 
L TT 

3 LEADS· ~ ~ ~ .500 MIN. 
.019 DIA. l 
.016 ··-

NOTES: Alldimensions1n1nches 
Leadsaregold-platedkovar 
Collectorinternallyconnectedtoca~ 

Packagewejght rs043gram 

TEST CONDITIONS 

20 mA VCE 0.4 v 
50 mA VCE 0.5 v 

1.0 mA VCE 0.3 v 
20 mA VCE 0.4 v 
20 mA lB 0.66 mA 

20 mA IB 0.66 mA 

20 mA VCE 2.0 v 
0 VCB 5.0 v 
0 VEB 0.5 v 
0 VCB 5.0 v 

VCB 5.0 v 
0 VEB 4.0 v 

1011A IE 0 

IC = 10 mA IB 0 
(pulsed) 

IE = 10 µA IC 0 

IC =5.0mA, IB 1=5.0mA,1B 2 = -5.0 mA 

IC =20 mA, IB 1 =1.0 mA, IB 2 = -1. OmA 

IC= 20 mA, IB 1 =1.0 mA, IB 2 = -1.0 mA 

l=AIRCHILC 

SEMICONDUCTOR 
A DIVISION OF FAIRCHILD CAMERA Af'.JD INSTRUMENT CORPORATION 



NOTES: 

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired, 

(2) These are steady state limits, The factory should be consulted on llPPlications involving pulsed or low duty cycle operations, 

(3) These ratings give a maximum junction temperature of 200'C and junction-to-ambient thermal resistance of 583° C/watt (derating factor of 1, 71 mW/'C), 

(4) Rating refers to a high-current point where collector-to-emitter voltage is lowest. 

(5) Pulse Conditions: length " 300 µsec; duty cycle " 2%, 

4300 0.1 
~""'1\,-----l. f--o V out 

0.1 

Vin= -3.5V ~ 
Pulse Generator 
Output Z = 50 Q 50 Q 
Rise Time < 1 nsec 
Pulse Length > 300 nsec 
Duty Cycle < 2% -= 

530 Q 

+ 

50Q 

0.1 0.1 

+ 

Scope Monitored 
Rise Time < 0.5 nsec 
Input Capacitance 
Of Probe s 2.5 pf 
With Shunt 
Resistance > 1 KQ 

VBB = 5.2V -= Vee = 3.0V 

"Au 
v. 

in 0 1 

Rise Time < 1 nsec 
Pulse Generator =F' Output Z = 50 Q 

Pulse Length > 300 nsec 50 Q 2 K 
Duty Cycle < 2% 

34Q 

50Q 

+ 
Vee 

Figure 1 

0.1 
f--<>vout 
Scope Monitored 
Rise Time < 0.5 nsec 
Input Capacitance 
Of Probe s 2.5 PF 
With Shunt 
Resistance > 1 KQ 

Figure 2 

2-118 

<( 
> 

Reference Wave Form At "A" 

Output Wave Form 

I J.-----,;-- 0-10% 
L.(io% iA_ _ +-~ 

I I 
1 Reference Wave For ms 1 

: At Point "A" : 
I 
I 
I 
I 

~ 
I I 
I I 
1-<-ton~ 

Output Wave For ms 

VBB = - l.OV v88 = +5.0V 

Vin = +4.0V Vin = - 4.0V 

Vee· +l.8V Vee· +l.8V 



2N2476·2N2477 
FAIRCHILD NPN SILICON PLANAR EPITAXIAL TRANSISTORS 

HIGH-SPEED SWITCHES 

FOR IMPROVED PERFORMANCE 
SEE FAIRCHILD 2N2848 

GENERAL DESCRIPTION - The Fairchild 2N2476 and 2N2477 are NPN silicon PLANAR epitaxial transistors designed 

specifically for high-speed saturated switching applications. PHYSICAL DIMENSIONS 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 

Storage Temperature 

Operating Junction Temperature 

Maximum Power Dissipation 

Total Dissipation at 25°C Case Temperature (Notes 2 and 3) 

at 25°C Ambient Temperature (Notes 2 and 3) 

Maximum Voltages and Current 

Collector to Base Voltage 

Collector to Emitter Voltage (Note 4) 

Emitter to Base Voltage 

-65'C to +3oo·c 

200°c Maximum 

2.0 Watts 

0.6 Watt 

60 Volts 

20 Volts 

5.0 Volts 

in accordance with 
JEDEC (T0·5) outline 

lijl D .. ';~~ 11·· ~i 0,. 2fllQJ25 240 .009 
L c _L 

p 
3 LEADS· l.5 MIN. 

i::o,. ~ ~ Ll 

Collector Current Limited by power dissipation only 
NOTES: All d•men .. ons on >nches 

Leads ~re gold plated ~ovar 

Col•«tor,ntemallycoMe<!Mlac"• 

ELECTRICAL CHARACTERISTICS (25°C free air temperature unless otherwise noted) 

2N2476 

Symbol Characteristic Min. 
~~-·--·-------------- -

hFE DC Current Gain 20 

VBE Base-Emitter Voltage 

VBE Base-Emitter Voltage 

V CE(sat) Collector Saturation Voltage 

V CE(sat) Collector Saturation Voltage 

V CE(sat) Collector Saturation Voltage 

hfe High Frequency Current Gain (f ~ 100 me) 2. 5 

cob Output Capacitance 

1CBO 
Collector Cutoff Current 

ICBO(l 50°C) Collector Cutoff Current 

1EBO 
Emitter Cutoff Current 

BVCBO Collector to Base Breakdown Voltage 60 

V CEO(sust) Collector to Emitter Sustaining Voltage (Notes 4 and 5) 20 

BVEBO Emitter to Base Breakdown Voltage 5.0 

ts Storage Time (Note 6) 

t Turn On Time (Note 7) 
on 

1off 
Turn Off Time (Note 6) 

NOTES 

OJ These ratings are limiting values at:ove Whict1 the ser\·iceallility of any individual semiconductor device may be impaired. 

(2) These are steady state limits. The factory should be consulti>d on applications involving pulsed or low duty cycle operations. 

(3) These ratings Kille a maximum junction temp('rature of zoo•c and Junction-to-case thermal resistance ol 87.5~C/watt (derating factor 
of 11.4 mW/°C; 1unction-lo-amb1ent thermal resistance of 292°C/watt (derating factor of 3.42 mW/"C). 

(4) Rating refers to a high-current point where collector··to-em11ter voltage is lowesc 

(5) Pulse Conditions: length';'.; 400 µsec; duty cycle<;;: 3%. 

(6) See Figure 2 for exact values of IC, 161 , and 162 . 

(7) See Figure 1 for exact values of IC and 181 . 

Max. 

1.0 

0.4 

0.75 

10 

0.2 

200 

100 

25 

25 

45 

2N2477 

Min. Max. Units Test Conditions 

40 IC ~ 150 mA VCE = 0.4 v 
Volts IC = 150 mA IB 7.5 mA 

0.95 Volts IC = 150 mA IB = 3.75 mA 

Volts IC = 150 mA IB = 7.5 mA 

0.4 Volts IC = 150 mA IB = 3.75 mA 

0.55 Volts IC= 500 mA IB 50 mA 

2.5 I = c 
50 mA VCE = 10 v 

10 pf I = E 0 VCB = 10 v 

0.2 µA I = E 0 VCB = 30 v 
200 µA I = E 0 VCB = 30 v 

100 µA IC= 0 VEB = 5.0 v 
60 Volts I = c 

JO µA IE 0 

20 Volts IC = 50 mA(pulsed) IB 0 

5.0 Volts IE = 100 µA IC 0 

25 nsec IC o 150 mA, !Bl o 15 mA, IB 2 o -15 mA 

25 nsec IC~ 150 mA !Bl o 15 mA 

45 nsec IC o 150 mA, !Bl 0 15 mA, IB2 ~ -15 mA 

Copyright 1963 by Fairchild Semiconductor, a Division of Fairchild Camera and Instrument Corporation 

FAIRCHILCJ 
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Vin!Notell 

50Q 

FIGURE 1 - Turn-On Test Circuit 

Vee • 6.4 v 

40Q 
Vout <Note 2 l 

TYPE 
2N2476 
2N2477 

0 

FIGURE 2 - Turn-Off and Storage Time Test Circuit 

Vee • 6.4 v 

40Q 

620Q 

v88 • is.9 v 
( Note 2 l 

Vout (Note 2 l .,_ ___ -0 

TYPE 
2N2476 
2N2477 

0 

Note !: Input voltage (VIN) obtained from mercury-relay type pulse 

generator having an output impedance of 50 ohms. VIN rise 

tiine <2 nsec; pulse duration >150 nsec; and duty factor 

<2%. 
Note 2: Input and output waveforms monitored by means of a sampling 

oscilloscope or other indicating device having a rise time 

<o. 5 nsec; input capacitance of probe <2. 5 pf with shunt 

resistance of 1 megohm. 
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2N2483 • 2N2484 
NPN LOW LEVEL, LOW NOISE TYPE 

DIFFUSED SILICON PLANAR TRANSISTORS 

The 2N2483 and 2N2484 are NPN double-diffused silicon PLANAR transistors designed for use in high-performance, 
low-level, low-noise amplifier circuits from audio through high-frequency ranges. 

ABSOLUTE MAXIMUM RATINGS [Note 1] 

Maximum Temperatures 
Storage Temperature 
Operating Junction Temperature 
Lead Temperature (Soldering, No Time Limit) 

Maximum Power Dissipation 
Total Dissipation at 25°C Case Temperature !Note 2 and 31 

at 100°C Case Temperature !Note 2 and 31 
at 25°C Ambient Temperature !Note 2 and 31 

Maximum Voltages 
Vc10 Collector to Base Voltage 
Yao Collector to Emitter Voltage [Note 41 
Vno Emitter to Base Voltage 
le Collector Current 

- 65°C to + 300°C 
200°C Maximum 
300°C Maximum 

1.2 Watts 
0.68 Watt 
0.36 Watt 

60 Volts 
60 Volts 
6.0 Volts 
50mA 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

2N2483 2N2484 
SYMBOL CHARACTERISTICS MIN. TYP. MAX. MIN. TYP. MAX. 

hn DC Pulse Current Gain !Note 51 280 500 430 800 
hn DC Current Gain 175 230 250 450 
hn DC Current Gain 100 200 200 430 
h .. DC Current Gain 75 140 175 375 
h,. DC Current Gain 40 80 120 100 290 5DO 
h .. DC Current Gain 30 200 
h,. l-55°Cl DC Current Gain IO 20 
v., Ion) Emitter-Base On Voltage 0.5 0.57 0.7 0.5 0.57 0.7 
Ve, (sat) Collector Saturation Voltage 0.2 0.35 0.2 0.35 
h •• High Frequency Current Gain If = 5.0 mcl 2.4 4.0 3.0 4.0 
h,. High Frequency Current Gain If = 30 md 2.0 2.3 2.0 2.6 
lc10 Collector Cutoff Current 0.1 10 0.1 10 
le1a 1150°Cl Collector Cutoff Current 0.2 10 0.2 10 
lno Emitter Cutoff Current 0.1 10 0.1 10 
lceo Collector-Emitter Cutoff Current 0.1 2.0 0.1 2.0 
c., Output Capacitance 3.5 6.0 3.5 6.0 
CTE Emitter Transition Capacitance 3.5 6.0 3.5 6.0 
BVe10 Collector to Base Breakdown Voltage 60 60 
Vc•o lsustl Collector to Emitter Sustaining Voltage 60 60 

[Note 4 and 51 
BV,.o Emitter to Base Breakdown Voltage 6.0 6.0 
NF Wide Band Noise Figure [Note 61 1.9 4.0 1.8 3.0 
NF Narrow Band Noise Figure [Note 71 1.9 4.0 1.8 3.0 
NF Narrow Band Noise figure !Note 81 0.7 3.0 0.6 2.0 
NF Narrow Band Noise Figure [Note 91 4.0 15 4.0 10 

NOTES: 

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be Impaired. 

UNITS 

Volts 
Volts 

nA 
µA 
nA 
nA 
pf 
pf 
Volts 
Volts 

Volts 
db 
db 
db 
db 

PHYSICAL DIMENSIONS 
in accordance with 

JEDEC (T0·18) outline 

.030 
MAX. 

Seatln1 L 
Ptl'ii'IT 

3 LEADS 

:8::01A. 

NOTES:Alldimenslorlslnlnehes 
LeadsareBOld·PliltedltO'lar 
Colleclorinternallyconnectedtoeau 
Plckapwcii&ht1s0.4a1ram 

TEST CONDITIONS 

le= lOmA Ve,= 5.0 V 
le= 1.0 mA Ve,= 5.0 V 
le= 500 µA Ve,= 5.0V 
le=lOOµA Ve,= 5.0 V 
le= 10 µA Ve,= 5.0 V 
le= 1.0 µA Ve,= 5.0 V 
le= lOµA Ve,= 5.0 V 
le= 100 µA Ve, = 5.0 V 
le= 1.0 mA lo= 0.1 mA 
le= 50 µA Ve, = 5.0 V 
le= 500 µA Vee= 5.0 V 
1, = 0 Vc1 = 45 V 
I,= 0 Vee= 45 V 
le= 0 Vu= 5.0V 
I,= 0 Ve,= 5.0V 
1, = 0 Vc1 = 5.0V 
le= 0 v .. = 0.5 v 
le= 10 µA 1, = 0 
le= 10 mA 1, = 0 

(pulsed) 
le= 0 I,= lOµA 
le= IOµA Ve,= 5'.0 V 
le= 10 1•A Ve,= 5.0 V 
le= 101•A Ve,= 5.0 V 
le= 101•A Ve, = 5.0 V 

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations, 
(3) These ratings give a maximum junction temperature of 200°C and junction-to-case thermal resistance of 146°C/Watt (deratlngfactorof 6.9mW/°C);junctlon-to-

amblent thermal resistance of 486°C/Watt (deratlng factor of 2.1 mW/°C). 
(4) These ratings refer to a high-current point where collector-to-emitter voltage Is lowest. 
(5) Pulse Conditions: length = 300 µsec; duty cycle = l %. 
(6) Rs= 10 Kil; Power Bandwidth of 15.7 Kc with 3 db points at 10 cycles and lOKc. 

(7) f = 1 Kc; Rs• 10 Kil; Power Bandwidth of 200 cps. 
(8) f = 10 Kc; R8 = 10 Kil; Power Bandwidth of 2 Kc. 

(9) f = 100 cps; RS= 10 Kil; Power Bandwidth of 20 cps, 
Copyright 1965 by Fairchild Semiconductor,,a division of Fairchild Camera and Instrument Corporation 

FAIRCHILC1 
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FAIRCHILD TRANSISTORS 2N2483 • 2N2484 

SMALL SIGNAL CHARACTERISTICS (f = lKC) 

FACTt 2N2483 2N2484 

SYMBOL SUB~ROUP CHARACTERISTIC MIN. TYP. MAX. MIN. TYP. MAX. UNITS TEST CONDITIONS 

h;. 4 Input Resistance 1.5 7.5 13 3.5 15 24 Koh ms le = 1.0 mA Vee = 5.0 V 

h •• 4 Output Conductance 11 30 15 40 µmho le= 1.0 mA Va= 5.0V 

h,. 4 Voltage Feedback Ratio 300 800 425 800 xlO·• le= 1.0 mA Va= 5.0V 

h •• 4 Small Signal Current Gain 80 280 450 150 400 900 le = 1.0 mA Va = 5.0 V 
h,. 4 Input Resistance 25 27 32 25 27 32 ohms le= 1.0 mA Ve1 = 5.0V 

t NOTE: These Numerals Apply to the Fairchild FACT Program. 
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2N2509 • 2N2510 • 2N2511 
NPN LOW-LEVEL, LOW-NOISE 

DIFFUSED SILICON PLANAR':' TRANSISTORS 

• HIGH GAIN ••.•• hFE = 40 (MIN) (2N2509) AT 10 mA 
...•• hFE = 150-500 (2N2510) AT 10 mA 
..•.. hFE = 240-750 (2N2511) AT 10 mA 

• HIGH VOLTAGE .•• LVern = 80 V (MIN) (2N2509) 
.•. LVern = 65 V (MIN) (2N2510) 
•.. LVern = 50 V (MIN) (2N2511) 

• LOW NOISE ..... NF= 4.0 dB (MIN) (2N2510/ll) AT 1.0 kHz 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 
Storage Temperature 
Operating Junction Temperature 

Maximum Power Dissipation 
Total Dissipation at 25°C Case Temperature (Notes 2 and 3) 

Maximum Voltages 

at 100°C Case Temperature (Notes 2 and 3) 
at 25°C Ambient Temperature (Notes 2 and 3) 

Veso Collector to Base Voltage 
VeEO Collector to Emitter Voltage (Note 4) 
V EBO Emitter to Base Voltage 

2N2509 
125 Volts 
80 Volts 
7.0 Volts 

ELECTRICAL CHARACTERISTICS (25°C Case Temperature unless otherwise noted) 

2N2509 
SYMBOL CHARACTERISTICS MIN. MAX. 

hFE DC Current Gain 40 
hFE DC Current Gain 25 
hFE(-55°C) DC Current Gain 20 
hFE(-55°C) DC Current Gain 

hFE DC Current Gain 

VeE(sat) Collector Saturation Voltage 1.0 

VSE(sat) Base-Emitter Voltage 0.9 

hfe High-Frequency Current Gain (f = 30 MHz) 1.5 

leso Collector Cutoff Current 5.0 

leso Collector Cutoff Current 

leso Collector Cutoff Current 
le80(150°C) Collector Cutoff Current 10 
leso(150oC) Collector Cutoff Current 
leso(150oC) Collector Cutoff Current 

IEBO Emitter Cutoff Current 2.0 

Cobo Output Capacitance (f = 1.0 MHz) G.O 

Ciba Input Capacitance (f = 1.0 MHz) 10 
NF Noise Figure (f = 1.0 KHz) 7.0 

rb'Cc Collector-Base Time Constant (f = 4.0 MHz) 800 

BVeso Collector to Base Breakdown Voltage 125 

VeEO[susl Collector to Emitter Sustaining Voltage (Note 4) 80 

BVEBO Emitter to Base Breakdown Voltage 7.0 

NOTES: 

-G5°C to +300°C 
+200°c 

1.2 Watts 
O.G8 Watt 
0.36 Watt 

2N2510 2N2511 
100 Volts 80 Volts 

G5 Volts 50 Volts 
7.0 Volts 7.0 Volts 

2N2510 2N2511 
MIN. MAX. MIN. MAX. 

150 500 240 750 
75 120 
GO 100 
25 40 

80 
1.0 1.0 
0.9 0.9 

1.5 1.5 

5.0 
5.0 

10 
10 

2.0 2.0 
G.O G.0 
10 10 
4.0 4.0 

800 800 
100 80 
65 50 
7.0 7.0 

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 

UNITS 

Volts 
Volts 

nA 
nA 
nA 
µA 
µA 
µA 
nA 
pF 
pF 
dB 

ps 
Volts 
Volts 
Volts 

(3) These ratings give a maximum junction temperature of 200° C and junction to case thormal resistance of 146°C/Watt (derating 

thermal resistance of 486°C/Watt (derating factor of 2.06 mW!°C). 
(4) Rating refers to a high-current point where collector to emitter voltage is lowest. 

2-123 

PHYSICAL DIMENSIONS 
in accordance with JEDEC (T0-18) outline 

l----:i-·230 o1A 

:iijo1•-n-:-~' -JI~°' 
.030 .210 
MAX 170 

;;:;~'I t- i 
' .. LEADS. ~ ~ ~ 00 MIN. 
019DIA _J 
016 

NOTES: 
All dimensions in inches 
Leads are gold·plated Kovar 
Collector internally connected to case 
Package weight is 0.43 gram 

TEST CONDITIONS 

le= 10 mA VeE = 5.0V 
le= lOµA VCE=5.0V 
le= 10 mA VeE = 5.0 V 
le= 10 µA VCE = 5.0V 
le= 1.0 µA VCE=5.0V 
le=5.0mA 18 = 0.5 mA 
le= 5.0 mA Is= 0.5 mA 
le= 5.0 mA VCE = lOV 
IE= 0 Ve8 = lOOV 
IE= 0 Yes= 80V 
IE= 0 Yes= GOV 
IE= 0 Ve 8 = lOOV 
IE= 0 Yes= 80V 
IE= 0 Yes= GOV 
le =0 VEB = 5.0V 
IE= 0 Yes= 5.0V 
le= O VEB=0.5V 
le= lOµA VCE = 5.0 v 
BW = 200 Hz RGT = 10 kl1 
le= 10 mA Yes= lOV 
le= 10 µA IE= 0 
le= 10 mA Is= 0 
IE=O.lµA le= 0 

*Planar is a patented Fairchild process. 

factor of 6.85 mW/°C); junction to ambient 



2N2586 
NPN LOW-LEVEL, LOW-NOISE 

DIFFUSED SILICON PLANAR"'TRANSISTOR 

GENERAL DESCRIPTION The Fairchild 2N2586 is an NPN PLANM transistor designed for use in low-
PHYSICAL DIMENSIONS 

in accordance with 
JEDEC (T0-18) outline 

level, low-noise amplifier circuits from audio through high-frequency ranges. 

ABSOLUTE MAXIMUM RATINGS [Note 1] 

Maximum Temperatures 

Storage Temperature 

Operating Junction Temperature 

Maximum Power Dissipation 

Total Dissipation at 25°C Case Temperature (Notes 2 and 3) 

at 25°C A!llbient Temperature (Notes 2 and 3) 

Maximum Voltages and C1.1rrenf 

V CBO Collector to B~se Voltage 

V CEO Colle.ctor to ~mitter Voltage (Note 4) 

V EBO Emitter to Base Voltage 

IC Collector Current 

ELECTRICAL CHARACTERISTICS (25 ° C free arr temperature unless otherwise noted) 

SYMBOL CHARACTERISTIC MIN. MAX. UNITS 

hFE DC Pulse Current Gain (Note 5) 600 

hFE DC Current Gain 150 

hFE DC Current Gain 120 360 

hFE DC Current Gain 80 

hFE(-55°C) DC Current Gain 40 

V CE(sat) Collector Saturation Voltage 0.5 Volts 

VBE Base-Emitter Voltage 0.7 0.9 Volts 

hf e High Frequency Current Gain (f = 30 MHz) 1.5 

Cobo Common Base Open Circuit Output Capacitance 7.0 pF 
(f = 1.0 MHz) 

1cBO 
Collector Cutoff Current 2.0 nA 

1CES 
Collector-Emitter Cutoff Current 2.0 nA 

ICES(l 70°C} Collector-Emitter Cutoff Current 10 µA 

1CEO 
Collector-Emitter Cutoff Current 2.0 nA 

1EBO Emitter Cutoff Current 2.0 nA 

NF Spot Noise Figure (RG = 1 M fl; f = 10 kHz) 2.0 dB 

NF Spot Noise Figure (RG = 10 k fl; f = 10 kHz) 2.0 dB 

NF Spot Noise Figure (RG = 10 kfl; f = 1.0kHz) 3.0 dB 

NF !Spot Noise Figure (RG = 1 M fl; f = 1.0 kHz) 3.5 dB 

313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 
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-65°C to +300°C 

l 75°C Maximum 

0.6 Watt 

0.3 Watt 

60 Volts 

45 Volts 

6.0 Volts 

30 mA 

3 LEADS 

:8~:01A. 

NOTES: All dlmlnsionl In inl:tllll 
l.e9ds11relcild·pf.t.dti.ov.r 
Colllctorinter'llllllyconnec:tedtoc.­
,P8cklpwel8f'llil0.43.,.m 

TEST CONDITIONS 

IC 10 mA VCE 5.0 

IC 500 µA VCE 5.0 

Ic 10 µA VCE 5.0 

Ic 1.0 µA VCE 5.0 

IC 10 µA VCE 5.0 

Ic 10 mA 1a 0.5 

IC 10 mA IB 0.5 

IC 500 µA VCE 5.0 

IE 0 VCB 5.0 

IE 0 VCB 45 

VCE 45 v VBE 0 

VCE 45 v VBE 0 

IB 0 VCE 5.0 

ic 0 VEB 5.0 

Ic 1.0 µA VCE 5.0 

Ic 10 µA VCE 5.0 

Ic 10 µA VCE 5.0 

Ic 1.0 µA VCE 5,0 

v 
v 
v 
v 
v 
mA 

mA 

v 
v 

v 

v 
v 
v 
v 
v 
v 

··· Planar is a patented Fairchild process. 

FAIRCHILCJ 

SEMICONDUCTOR 
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FAIRCHILD TRANSIS"TOR 2N2586 

ELECTRICAL CHARACTERISTICS (25°C free air temperature unless otherwise noted) 

SYMBOL CHARACTERISTICS MIN. MAX. UNITS TEST CONDITIONS 

h. Input Resistance (f = 1.0 kHz) 4.5 18 Kohms Ic ie = 1.0 mA VCE = 5.0 v 
h Output Admittance (f = 1.0 kHz) 100 µmhos I . 

oe c = 1.0 mA VCE = 5.0 v 
hf e Small Signal Current Gain (f = 1.0 kHz) 150 600 Ic = 1.0 mA VCE = 5.0 v 
BVCBO Collector to Base Breakdown Voltage 60 Volts Ic = 10 µA IE = 0 

VCEO(sust) Collector to Emitter Sustaining Voltage 45 Volts Ic = 10 mA IB = 0 
(Notes 4 and 5) (pulsed) 

BVEBO Emitter to Base Breakdown Voltage 6.0 Volts IE = 10 µA Ic = 0 

NOTES: 

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 

(3) These ratings give a maximum junction temperature of 175°C and junction-to-case thermal resistance of 250°C/Watt (derating factor of 4.0 mW/°C); 
junction to ambient thermal resistance of 500°C/Watt (derating factor of 2.0 mW/°C). 

(4) Rating refers to a high-current point where collector-to-emitter voltage is lowest. 

(5) Pulse Conditions: length = 300 µsec; duty cycle ~ 2%. 

·-

- , 
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··.c.; 

PNP LOW LEVEL, LQW NOISE TYPE 
DIFFUSED SILICON PLANAR II TRANSISTOR 

GENERAL DESCRIP'tlON - The Fairchild 2N2605 is a PNP double-diffused silicon PLANAR II 

'transistor designed. for use in high-performance, low-level, low~noise ampliUers from audio 

to high. frequency ranges. 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 

Storage Temperature 

Lead Temperature (Soldering, 1/16" ±1/32", 10 sec time limit) 

Maximum Power Dissipation 

Total Dissipation at 25°C Case Temperature 

at 25°C Ambient Temperature 

Maximum Voltages and Current 

VCBO 

VCEO 

VEBO 

Ic 

Collector to Base Voltage 

Collector to Emit.ter Voltage 

Emitter to Base Voltage 

Collector Current · 

(Notes 2 and 3) 

(Notes 2 and 3) 

(Notes 4 and 5) 

-65°C to +200°C 

230°C 

1.2 Watts 

0.4 Watt 

-60 Volts 

-45 Volts 

-6.0Volts 

30mA 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

Symbol Characteristics Min. Max. Units 

hFE DC Current Gain (TA= -55°C) 20 IC 

hFE DC Current Gain 100 300 Ic 

hFE DC Current Gain 150 Ic 

hFE DC Current Gain (Notes 4 & 5) 600 Ic 

BVCBO Collector to Base Breakdown -60 Volts IC 
Voltage 

LVCEO Collector to Emitter Limiting -45 Volts IC 
Voltage (Notes 4 & 5) 

BVEBO Emitter to Base Breakdown -6.0 Volts IC 
Voltage 

ICBO Collector Cutoff Current 10 nA IE 

ICES Collector Reverse Current 10 nA VCE 

ICES Collector Reverse Current 10 µA VCE 
(TA= 170°C) 

IEBO Emitter Cutoff Current 2.0 nA IC 

PHYSICAL DIMENSIONS 
in accordance with 

JEDEC (T0-46) outline 

.046 

.036 

---i-j~~ DIA. 

.085 

.065 

Collector 

NOTU: All dimensians In Inches 
Llllllh-l(lld-plalecli-.r 
Collllctorinternellyc:onnectedtocase 
Pllclllplllli&lrtis0.361~ 

Test Conditions 

10 µA VCE = -5.0 v 
10 µA VCE = -5.0 v 
500 µA VCE = -5.0 v 
10 mA VCE = -5.0 v 
10 µA IE 0 

10 mA IB 0 

0 IE = 10 µA 

= 0 VCB = -45 v 
= -45 v VEB 0 

= -45 v VEB 0 

= 0 VEB = -5.0 v 

FAIRCHILCJ 

SEMICONDUCTOR 
313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 
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ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

Symbol Characteristics Min. Max. Units Test Conditions 

VBE(sat) Base Saturation Voltage -0.7 -0.9 Volts IC 10 mA IB 0.5 mA 
(Notes 4 & 5) 

V CE(sat) Collector Saturation Voltage -0.5 Volts IC 10 mA IB = 0.5 mA 
(Notes 4 & 5) 

hf e High Frequency Current Gain 1.0 IC 0.5 mA VCE = -5.0 v 
(f = 30 Mc) 

Cobo Common-base, Open-circuit 6.0 pf IE 0 VCB 5.0 v 
Output Capacitance (f = 1.0 Mc) 

NF Wide Band Noise Figure 3.0 db IC 10 µA VCE = -5.0 v 
(f = 10 Kc) (Note 6) 

Re(hie) Real Part, Input Impedance(f=lOOMc) 200 Ohms IC 1.0 mA VCE 5.0 v 

SMALL SIGNAL CHARACTERISTICS (f = 1 Kc) 

Symbol Characteristic Min. Max. Units Test Conditions 

hib Input Resistance 25 35 Ohms IE 1.0 mA VCB -5.0 v 

hob Output Conductance 1.0 µmho IE _1.0 mA VCB -5.0 v 

hfe Small. Signal Current Gain 150 600 IE 1.0 mA VCE -5.0 v 

hrb Voltage Feedback Ratio 10 xl0-4 
IE 1.0 mA VCB = -5.0 v 

NOTES: 

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 

(3) These ratings give a maximum junction temperature of 200°C and junction-to-case thermal resistance of 146°C/Watt (derating factor of 6.9mW/°C; junction-to-ambient 
thermal resistance of 438°C/Watt (derating factor of 2.28 mW /°C). 

(4) These ratings refer to a high-current point where collector-to-emitter voltage is lowest. 

(5) Pulse Conditions: length= 300 µsec; duty cycle= 1 %. 
(6) Rg = 10 KOhms, Power Bandwidth= 15.7 Kc. 
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2N2616 • 2N2729 
NPN ULTRA-HIGH FREQUENCY 

OSCILLATOR AND AMPLIFIER TYPE 
DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS 

GENERAL DESCRIPTION - The 2N2616 and 2N2729 are NPN Double-Diffused Silicon Planar Epitaxial 

Transistors. They are designed for low-noise, high-frequency amplifiers; 1 GHz local oscillators; 

non-neutralized IF amplifiers and non-saturating circuits with rise and fall times of less than 

2. 5 nanoseconds. 

PHYSICAL DIMENSIONS PHYSICAL DIMENSIONS 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 

Storage Temperature 

Operating Junction Temperature 

Lead Temperature (Soldering, No Time Limit) 

-65°C to +300°C 

+200°C Maximum 

+300°C Maximum 

Maximum Power Dissipation 

Total Dissipation at 25°C Case Temperature (Notes 2 and 3) 

at 25°C Ambient Temperature (Notes 2 and 3) 

Maximum Voltages and Current 

Collector to Base Voltage 

Collector to Emitter Voltage (Note 4) 

Emitter to Base Voltage 

Collector Current 

ELECTRICAL CHARACTERISTICS (25"C Free Air Temperature unless otherwise noted) 

Symbol 

hFE 
VBE(sat) 

VCE(sat) 

Cobo 

cibo 

1CBO 
ICB0(150°C) 

hfe 

BVCBO 

BVEBO 

NOTES: 

Characteristic Min. 

DC Current Gain 20 

Pulsed Base-Emitter Saturation Voltage (Note 6) 

Pulsed Collector-Emitter Saturation Voltage (Note 6) 

Output Capacitance 

Input Capacitance 

Collector Cutoff Current 

Collector Cutoff Current 

High Frequency Current Gain 6. 0 
(f = 100 MHz) 

Available Power Gain (neutralized) 15 
(f = 200 MHz) 

Power Output (f = 500 MHz) 30 

Collector Efficiency (f = 500 MHz) 

Noise Figure (Note 5) 

Collector to Emitter Sustaining Voltage 
(Note 4) 

Collector to Base Breakdown Voltage 

Emitter to Base Breakdown Voltage 

25 

15 

30 

3.0 

0.8 Watt 

0.3 Watt 

30 Volts 

15 Volts 

3.0 Volts 

50 mA 

Typ, 

50 

2.4 

9,0 

18 

45 

in accordance with 
JEOE.C (T0-18) outline 

19.5 .r fr DIA. 

178 ::ow 2::· 
MAX.I .170 

Seating L . i 
Ptane-f 

3 LEADS_/ ~ ~ ~ .500 MIN . 
. 01901A _J .016 . 

EMITTER 

\ 
45° . 'Y 

.o46~Lo•• 
036 .028 

NOTES: All d•mens1ons •n 1m::hes 
Leadsaregold·platedKovar' 
LeadNo.3internallyconnectedtocne 
Packageweightis0.44g1am 

Max. Units 

IC 
1.0 Volts Ic 
0.4 Volts Ic 

2.8 pF IE 
2.0 pF IC 
10 nA IE 

1.0 µA IE 

Ic 

dB Ic 

mW Ic 

% Ic 
6,0 dB IC 

Volts Ic 

Volts Ic 
Volts IC 

in accordance with 
JEDEC (T0-46) outline 

:~~DIA. 

BASE 

.085 

.065 

EMITTER COLLECTOR 

1 
45° v, 

.046"EL.o48 
.036 .028 

NOTES: All dimensions in inchn 
Leadsaregold·platedKovar 
leadNo.3internallyconnectedtocase 
Package weigl!t is 0.34 gram 

Test Conditions 

3.0 mA VCE 1.0 v 
10 mA IB 1.0 mA 

10 mA 113 1.0 mA 

0 VCB 10 v 
0 VEB 0.5 v 
0 VCB 15 v 
0 VCB 15 v 
4.0 mA VCE 10 v 

6,0 mA VCE 12 v 

8.0 mA VCE 15 v 
8.0 mA VCE 15 v 
1.0 mA VCE 6.0 v 
3.0 mA 113 0 

1.0 µA IE 0 

0 IE 10 µA 

Planar is a patented Fairchild process. 

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 

(3) These ratings give a maximum junction temperature of 200°C and junction-to-case thermal resistance of 219'C/Watt (derating factor of 4.56 mW/°C). 

(4) Rating refers to a high current point where collector-to-emitter voltage is lowest. 

(5) f = 60 MHz, RG = 40011. 

(6) Pulse Conditions: length= 300µs; duty cycle ::C: l % 

FA..IRCHILC'l 

SEMICONDUCTOR 
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2N2695 • 2N2696 • 2N2927 
PNP VHF AMPLIFIERS, HIGH CURRENT SWITCHES 

DIFFUSED SILICON PLANAR EPITAXIAL TRANSISTORS 

The 2N2695, 2N2696, and 2N2927 are PNP silicon PLANAR epitaxial transistors designed for digital and analog 
applications at current levels to 500 milliamperes. The high gain-bandwidth product, fr, at high currents, makes 
them excellent units for line driving and memory applications. 

ABSOLUTE MAXIMUM RATINGS [Note 1] 

Maximum Temperatures 

Storage Temperature 
Operating Junction Temperature 
Lead Temperature (Soldering, 60 sec Time Limit) 

Maximum Power Dissipation 
Total Dissipation at 25°C Case Temperature [Note 2 and 31 

at 100°C Case Temperature [Note 2 and 31 

2N2695 

-65°C to +200°c 
200°C Maximum 
300°C Maximum 

2.0 Watts 
1.0 Watt 

at 25°C Ambient Temperature [Note 2 & 31 0.36 Watt 

Maximum Voltages 

Veao Collector to Base Voltage -25 Volts 
Veeo Collector to Emitter Voltage [Note 41 -25 Volts 
Vno Emitter to Base Voltage -4.0 Volts 
le Collector Current [Note 21 500 mA 

2N2696 2N2927 

- 65°C to + 200°c - 65°C to + 200°c 
200°C Maximum 200°C Maximum 
300°C Maximum 300°C Maximum 

l.2 Watts 3.0 Watts 
0.68 Watt 1.7 Watts 
0.36 Watt 0.8 Watt 

-25 Volts -25 Volts 
-25 Volts -25 Volts 
-4.0Volts -4.0 Volts 

500 mA 500 mA 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

SYMBOL CHARACTERISTICS MIN. MAX. UNITS TEST CONDITIONS 

h .. DC Pulse Current ·Gain [Note 51 30 130 le= 50 mA Va= -1.0V 
h .. DC Pulse Current Gain [Note 51 20 le= 300 mA Vee= -2.0 V 
h., (-55°Cl DC Pulse Current Gain [Note 51 12 le= 50 mA Va= -1.0V 
v .. (sat) Base Saturation Voltage -I.I Volts le= 50 mA I,= 2.5 mA 
v .. (satl Base Saturation Voltage -2.0 Volts le= 300 mA I,= 30mA 
Vee (sat) Collector Saturation Voltage -0.25 Volts le= 50 mA I,= 2.5 mA 
Vee (sat) Collector Saturation Voltage ~ 1.0 Volts le= 300 mA la= 30 mA 
h,. High Frequency Current Gain (f = 100 me) 1.0 le= 50mA Vee= -3.0 V 
c.b Output Capacitance 20 pf 1. = 0 Vee= -lOV 
leao Collector Cutoff Current 25 nA 1. = 0 Vea= -lOV 
leeo (150°Cl Collector Cutoff Current 5.0 µA 1. = 0 Vee= -lOV 
BVeao Collector to Base Breakdown Voltage -25 Volts le= 100 µA 1. = 0 
Veeo (sustl Collector to Emitter Sustaining Voltage -25 Volts le=30mA 1, = 0 

[Note 4 & 51 (pulsed) 
BVeao Emitter to Base Breakdown Voltage -4.0 Volts le= 0 I,= 100 µA 
T., Turn On Time [Note 61 75 nsec le::::: 300 mA 111::::: 30mA 
T.,, Turn Off Time [Note 61 170 nsec le::::: 300 mA I., ::::: 30 mA I.,:::; -30 mA 

Copyright 1964 by Fairchild Semiconductor, a division of Fairchild Camera and Instrument Corporation 

NOTES: 
(1) These ratings ~re limiting values above which the serviceability of any individual semiconductor may be impaired. 
(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 
(3) These ratings give a maximum junction temperature of 200°c and junction-to-case thermal resistance of 87.5°C/watt (derating factor 

of 11.4 mW!°C) for the 2N2695; for the 2N2696 146°C/watt (derating factor of 6.9 mW!°C); for the 2N2927 58.3°C/watt (derating factor 
of 17.2 mWl°C). Junction-to-ambient thermal resistance of 486°C/watt (derating factor of 2.1 mW!°C) for the 2N2695 and 2N2696; for 
the 2N2927 219°C/watt (derating factor of 4.56 mW!°C). 

(4) Rating refers to a high current point where collector-to-emitter voltage is lowest. 
(5) Pulse Conditions: length= 300 µsec; duty cycle= 1%. 
(6) See switching circuit for exact values of 10 111 , and 182• 

PHYSICAL DIMENSIONS 
in accordance with 

JEDEC ff0·46) outline 

2N2695 

PHYSICAL DIMENSIONS 
in accordance with 

JEDEC (T0-18) outline 
,_ ____ h230DIA 

195DIA -H-----------1 .209 
178 II I 

03o~l.210 MAX. j-170 

5,~L. ·t 
Plane T 

.
3 LEADS ~ ~ ~ .500 MIN 
.019DIA I 
016 __ _j_ 

2N2696 

NOTES: Alt dimensions in inches 
Leads are gold-plated kO\lar 
Collectorontetnallyconnectedklcase 

2N2695 2N2696 

PHYSICAL DIMENSIONS 
in accordance with 

JEDEC (T0-5) outline 

335 .335 ~ ===t.37001A 

'°'",':, j --1r:t 
s .. ~~.~~t•o Plane f 

'. LEADS. ~ ~ ~ 1.5 MIN. 
019DIA I 

. 0 16 ______j_ 

NOTES: All dimensions on mches 
Leadsaregoldplatedkovar 

Collector 

Collector 1nternallyconnectedtocase 

2N2927 

FAIRCHILCl 
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TYPICAL COLLECTOR AND BASE CHARACTERISTICS* 
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• Single family characteristics on Transistor Curve Tracer 
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JUNCTION TEMPERATURE 

<§ -5000 i===i:=E=t:==i==::===i::=--=i:-=:-=i-i 
.'..-1ooor-vca·-1ov ~ 
~ ~ 
i:l t:==t:==J:=::_=!=--ct-=--1t==1E7 ·---:=1+=--==1--, 
~ -100 L .. __, 
~ r-::==1:=:::::~===1~:71~f"°-===--+----r--1 - F- z ''==f==" 
~ -10 >-----+---+----+--+--- +---r-
~ ~ , T,= 
i? +--==! =i== 
~ -1.0,__._,_L_,...,_.---'-+---~=q= 

lr--r--7'1--+---J:---+--- +--- --c-

-~ e.-Lf--+----+---- ·--- --
-O.l>--~-~~--+--~_,...,,___.,., 

25 50 75 100 125 15-0 175 200 

Tj - JUNCTION TEMPERATURE - ° C 
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VBE - BASE VOLTAGE - VOLTS 

r-rAI. -5;"C 
-40 mA -50 rA 

-30 rr'A 

-2J mA 

] 'L 
Is" -lOmA L 

i ~r J I 
ill 

-0.4 -0.8 -1.2 -1.6 

VsE - BASE VOLTAGE - VOLTS 

INPUT AND OUTPUT 
CAPACITANCE VERSUS 

REVERSE BIAS VOLTAGE 

REVERSE BIAS VOLTAGE - VOLTS 

-2.0 

le ,.. COLLECTOR CURRENT - mA 

BASE-EMITTER SATURATION 
VOLTAGE VERSUS 

COLLECTOR CURRENT g -1.7 .I I .~ 1. 
-le· 101 8 --r-- ·-ri 

~ -0.7 ~ ~.,-j,..-j~l"'.H-+---+-lf--+--H 
~~-0.5~ 
> -1.0 - 2.0 - 5.0 -10 -20 -50 -100 -200 -500 

le - COLLECTOR CURRENT - mA 

CONTOURS OF CONSTANT GAIN 
BANDWIDTH PRODUCT !frl 

le - COLLECTOR CURRENT - mA 



500 

100 

FAlllUILI llAISISTORS 112115 • 2111111 • 11111'1 · 

·100 
'c - COLLECTOR CURRENT - mA 

STORAGE TIME VERSUS 
TURN ON AND TURN OFF 

BASE CURRENT 

TYPICAL ELECTRICAL CHARACTERISTICS 

SWITCHING TIMES VERSUS 
TEMPERATURE 

500 f- I I I .lt-t-t--f--1---t---t 
le ~-300 mA 

f- 151•101 •JO mAl---+--t--+--+-·-1---l 

TA - AMBIENT TEMPERATURE - °C 

STORAGE TIME VERSUS 
TURN ON AND TURN OFF 

BASE CURRENT 

1i 

DELAY TIME VERSUS TURN ON 
BASE CURRENT AND REVERSE 

BASE EMITTER VOLTAGE 

'a1 - TURN ON BASE CURRENT - mA 

STORAGE TIME VERSUS 
TURN ON AND TURN OFF 

BASE CURRENT 

' -~l----+----+-+---H---+--V--+---1 
~ 
~ 
u . JO I----+--+-

~ 
~ - 20 I---+---+-++---.,_._- :;<--t-,,-t.L-j 

~ 

~ 

RISE TIME VERSUS COLLECTOR 
AND TURN ON BASE CURRENTS 

50 
t--TA -1°c-t-f-+--+---l--+-+-l 

m 50 100 100 

le - COLUCTOR CURRENT - mA 

STORAGE TIME VERSUS 
TURN ON AND TURN OFF 

BASE CURRENT 

500 

a -121---t-~-+--+->H---+-+---1><--+--I 
~ 
:±: -81---h'--+---Y--+--+--+><-+-+---A---I 
0 

z 

il! 

01---~---+~~~--+--+--~~~ 

-~ -10 

o ·lO -m ·JO -~ 00 ·M 
I Bl - TURN ON BASE CURRENT - mA 

FALL TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENTS 

·50 

I Bl - TURN ON BASE CURRENT - mA 

FALL TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENTS 

~ 

'e1 - TURN ON BASE CURRENT - mA 

FALL TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENTS 

I Bl - TURN ON BASE CURRENT - mA 

FALL TIME VERSUS TURN ON 
AND TURN.OFF BASE CURRENTS 

-10~~~~~~~~~~~ 

~ -~1---+---+---t--..o+---; ~9--+-"71 

·lO ·10 ·30 

191 - TURN ON BASE CURRENT - mA I Bl - TURN ON BASE CURRENT - mA 

MONOSTABLE BLOCKING OSCILLATOR 

VIN= l.5V MIN 
PW 0 140nsec Ml N 

JL 500~ 

tr - 40nsec 

t, = 20nsec 

z 

"' 
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·lO r------+-4:T-b4-- ~l.ll"'f'--+-1 

·4 ·6 
191 - TURN ON BASE CURRENT - mA I Bl - TURN ON BASE CURRENT - mA 

Ton and T off TEST CIRCUIT 

.9:U 
PULSE SOURCE 

Rise Times 6nsec 
ZIN •50Q 

PW= 500nsec 

+4.0V ·!OV 

3JOO 

1400 



FAIRGHlliD TRANSISTORS 2N2695 • 2N2696 • 2N292i' 

~ 1 
12 
~ 

~ o.s 1----+--+--++-~+----t---j-+-l 
l'.J 

; 0.2 

~ o~ lL----'--'--'--'---'----'--'-'-' 
-I -2 -5 '.10 -20 

SMALL SIGNAL CHARACTERISTICS 

~ l. 

I. 

~< I. 
:;;! 

3 l. 

~ l. 

-12 -I~ -20 

5 

41- le. • -10 mA 

VcE • -IOV 
l 

2 

l 

le - COUfCTOR CURRENT - mA VcE - COUfCTOR VOLTAGE - VOLTS TA - AMBIENT TEMPERATURE - °C 

~YMBOL 

h •• 
h .. 
h .. 
h1. 

FDIDO 

h PARAMETERS (f = 

CHARACTERISTICS MIN. 

Input Resistance 
Output Conductance 
Voltage Feedback Ratio 
Small Signal Current Gain 25 

20mc BINARY COUNTER 

50 
270 

Vee· -2.5V 

~ 

SINE WAVE INPUT 
f • 20mcs 

50 
270 

FOIDO 

lkc) 

TYP. MAX. UNITS TEST CONDITIONS 

480 1500 ohms le= lOmA Vci = -lOV 
80 1200 µmhos le= 10th" Ve•= -lOV 

162 2600 xio·• le= lOmA Ve•= -lOV 
74 18(1 le= iomA Ve•= -lOV 

LINE DRIVER 

n.. 

Fairchild cannot assum~ responsibility for use of any circuitry described. No circuit patent licenses are implied. 
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2N2845 · 2N2846 · 2N2847 · 2N2848 
NPN HIGH-SPEED SATURATED SWITCHES 

DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS 

GENERAL DESCRIPTION - The 2N2845, 2N2846, 2N2847, and 2N2848 are NPN double­
diffused silicon PLANAR epitaxial transistors designed primarily for high-speed, 20-60 
volt switching applications at collector currents up to 500 milliamperes. They are excel­
lent drivers, featuring 20 nanosecond transition times for rod and magnetic memory, 
clock drivers for magnetic logic Circuits, and general purpose circuitry. These devices 
are also useful as high frequency DC to DC converters. 

ABSOLUTE MAXIMUM RATINGS [Note 11 
Maximum Temperatures 

Storage Temperature 
Operating Junction Temperature 
Lead Temperature (Soldering, No Time Limit) 

Maximum Power Dissipation 
Total Dissipation at 25°C Case Temperature 

[Notes 2 and 31 
at 100°C Case Temperature 

[Notes 2 and 31 
at 25°C Ambient Temperature 

[Notes 2 and 31 

2N2845 
2N2847 

1.2 Watts 

0.68 Watt 

0.36 Watt 

-65°C to +300°C 
200°c Maximum 
300°C Maximum 

2N2846 
2N2848 
3.0 Watts 

1.7 Watts 

0.8 Watt 

2N2845 2N2847 
Maximum Voltages 2N2846 2N2848 

Ve'° Collector to Base Voltage 60 Volts 60 Volts 
Ve'° Collector to Emitter Voltage [Note 41 30 Volts 20 Volts 
V,eo Emitter to Base Voltage 5.0 Volts 5.0 Volts 

ELECTRICAL CHARACTERISTICS !25°C Free Air Temperature unless otherwise noted) 

PHYSICAL DIMENSIONS 
in accordance with 

JEDEC (T0-18) outline 

.195 . !t:==t:~5go1A . 

MAX. .170 

. 178DIA~ f 
.030 1.210 

s"""' t- i Plane 

'. LEADS n n "'500 MIN. 

-g~~DIA. U U u_l 

NOTES: All d1mens1011s 10 inches 
Leads are gold·plated kovar 

2N2845 
2N2846 

Collector internally connected to case 
Package weight 1s 0.43 gram 

2N2845 • 2N2847 

2N2847 
2N2848 

PHYSICAL DIMENSIONS 
in accordance with 

JEDEC (T0·5) outline 

NOTES: All dimensions in inches 
leads are gold-plated kovar 
Colle<:tcir internally connected to case 

2N2846 • 2N2848 

SYMBOL CHARACTERISTIC Min. Typ. Max. Min. Typ. Max. Units TEST CONDITIONS 

hFE DC Pulse Current Gain [Note 51 30 60 120 40 
hFE DC Pulse Current Gain [Note 51 20 50 30 
hFE DC Pulse Current Gain [Note 51 10 10 
Ve, (sat) Collector Saturation Voltage [pulsed, Note 51 0.22 0.4 
V" (sat) Base Saturation Voltage [pulsed, Note 51 0.85 1.2 
Ve, (satl Collector Saturation Voltage [pulsed, Note 51 0.48 1.0 
V" (sat) Base Saturation Voltage [pulsed, Note 5J 1.1 1.6 
h,. High Frequency Current Gain (f = 100 MHz) 2.5 3.5 2.5 
lcES Collector Reverse Current 0.04 0.2 
lceo (150°Cl Collector Cutoff Current 20 200 
Cobo Output Capacitance 6.0 8.0 
To" Turn On Time [Note 61 18 40 
To" Turn Off Time fNote 61 25 40 

BVceo Collector to Base Breakdown Voltage 60 60 
Vcw (sustl Collector to Emitter Sustaining Voltage [Notes 4 and 51 30 20 

BVEBo Emitter to Base Breakdown Voltage 5.0 5.0 

NOTES: 
(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 

60 140 
50 

0.18 0.4 
0.85 1.2 
0.4 0.75 
1.1 1.6 
3.5 

0.04 0.2 
20 200 

6.0 8.0 
14 25 
20 40 

le = 150 mA Ve, = 10 V 
le = 500 mA Ve, = 10 V 
le= 500 mA Ve,= l.OV 

Volts le = 150 mA le = 15 mA 
Volts le = 150 mA I, = 15 mA 
Volts le = 500 mA le = 50 mA 
Volts le = 500 mA J, = 50 mA 

le = 50 mA Ve, = 10 V 
µA V" = 0 Ve, = 30 V 
µA J, = 0 Vee = 30 V 
pf le = 0 Yee = 10 V 
ns le:::::; 150 mA I" :::::; 15 mA 
ns le:::::; 150 mA, I" :::::; 15 mA, 

I.,:::::; -15 mA 
Volts le = 0.1 mA J, = 0 
Volts le = 30 mA I, = 0 

(pulsed) 
Volts I, = 0.1 mA le = 0 

•:• Planar is a patented Fairchild process. 

(3) These ratings give a maximum junction temperature of 200'C and junction-to-case thermal resistance of 146'C/watt for the 2N2845 and 2N2847 (derating factor of 6.9 mW(°C); for the 
2N2846 and 2N2848, 58.J'C/watt (derating factor of 17.2 mW/'C). Junction-to-ambient thermal resistance of 486'C/watt (derating factor of 2.1 mW/'C) for the 2N2845 and 2N2847; for 
the 2N2846 and 2N2848, 219'C/watt (derating factor of 4.6 mW/'C). 

(4) Rating refers to a high-current point where collector-to-emitter voltage is lowest. 
(5) Pulse Conditions: length== 300 µs ; duty cycle== 1%. 
(6) See switching circuits for exact values of le, 181 , and 182 • 
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FAIRCHILD TRANSISTORS 2N2845 2N 2846 

TYPICAL ELECTRICAL CHARACTERISTICS 

COLLECTOR CHARACTERISTICS* 

ACTIVE REGION 

1 16 

50 

VcE - COLLECTOR-EMITTER VOLTAGE - VOLTS 

o.._..__.._l.....__....__.__,__..__1e.·_o~~ ....... 
o 10 20 m ~ ~ 

VcE - COLLECTOR-EMITTER VOLTAGE - VOLTS 

VcE - COLlECTOR-EMITTER VOLTAGE- VOLTS 

< e 

~ 
B 
e 
~ 
8 

-" 

~ 

~ 
B 

~ 
8 
.:' 

~ 

I 
I 
-" 

500 

400 

JOO 

200 

100 

500 

400 

JOO 

200 

100 

500 

400 

JOO 

200 

100 

SATURATION REGION 

VCE - COLL£CTOR-EMITTER VOLTAGE - VOLTS 

RISE TIME VERSUS COLLECTOR 
AND TURN ON BASE CURRENTS 

100 T 
Vee• lOV 

le - COLLECtOR CURRENT - mA 

STORAGE TIME VERSUS 
TURN ON AND TURN OFF 

BASE CURRENTS 

00"--'-""---'--"~-'-"0.J--'--,L--'-~20 

VcE- COLLECTOR-EMITTER VOLTAGE -VOLTS 191 - TURN ON BASE CURRENT - mA 

VcE - COLlECTOR-EMITTER VOL!!>.GE - VOLTS 

STORAGE TIME VERSUS 
TURN ON AND TURN OFF 

BASE CURRENTS 

's1 - TURN ON BASE CURRENT - mA 

• Single family characteristics on Transistor Curve Tracer 

g 0.6 

~ 0.5 

~ 
25 0.4 

~ 
~ 0.3 

e 
~ 0.2 

8 

t::--. 

COLLECTOR SATURATION 
VOLTAGE VERSUS 

COLLECTOR CURRENT 

JW 

JAL 
~ 

~ l00°C !=eY 
'<25"c -I 

10 100 

le COLLECTOR CURRENT - mA 

1000 

CONTOURS OF CONSTANT DELAY 
TIME VERSUS REVERSE 

BASE-EMITTER VOLTAGE AND 
TURN ON BASE CURRENT 

I Bl - TURN ON BASE CURRENT - mA 

~ 

STORAGE TIME VERSUS 
TURN ON AND TURN OFF 

BASE CURRENTS 

B oo1--+-+-+-++-+- ~-+_....,__, 

~ * ~f--+-+--++-+--fr---hA---t--+--1 
z 

~ 

80 100 

I Bl - TURN ON BASE CURRENT - mA 
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~ 

24 

20 

16 

SWITCHING TIMES VERSUS 
COLLECTOR CURRENT 

Vcc·lOV 
lc·lO 181 ·101 82 

1, 

/ 
!"'\ L:".'.l 

N--1 t, ---1 

)'-.. 

r/-
~ 

['.... I'-~ r--
0 
50 

00 

]' 

~ 

100 200 

le - COLLECTOR CURRENT- mA 

FALL TIME VERSUS 
TURN ON AND TURN OFF 

BASE CURRENTS 

I Bl - TURN ON BASE CURRENT - mA 

FALL TIME VERSUS 
TURN ON AND TURN OFF 

BASE CURRENTS 

10 20 30 

I Bl - .TURN ON BASE CURRENT - mA 

FALL TIME VERSUS 
TURN ON AND TURN OFF 

BASE CURRENTS 

r--

500 

50 

8 OOt--+--+--c>'f--+--+--t-7"---+--t.~--; 

~ 
z 

~ 
·~ 20>--+-+,.<+-----+--+--""-+--+--I 

00 80 100 

I Bl - TURN ON BASE CURRENT - mA 
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TYPICAL ELECTRICAL CHACTERISTICS 

COLLECTOR CHARACTERISTICS* 

ACTIVE REGION 

VCE - COLLECTOR-EMITIER VOLTAGE - VOLTS 

161t--t----0'""~ 

o.15m~ 

o.__.__._~I.__.__.__'~a·_o_.__l...._. 
0 W ~ M ~ 

VcE - COLLECTOR-EMITTER VOLTAGE - VOLTS 

VcE - COLLECTOR-EMITTER VOLTAGE - VOLTS 

E! 400 

~ JOO 
fl 

I 200 

z 
~ JOO 
~ 
<.> 

g 
~ 200 

_u 100 

0 
0 

SATURATION REGION 

VcE - COLLECTOR-EMITTER VOLTAGE - VOLTS 

TI~ 1--TA•-55°c~.:j> '>\' 1 ~ 
(.t_~ 2omA 

ffdY' J&mA -
V_L 14 mA 

v 101A 
VJri 8.0 mA 

J~ 6.0 mA 

If/ 4.0 mA 

I/ 2.0 mA 

~rr; l I B ~ 0 

0.1 0.4 0.6 0,8 1.0 

Ve£ - COLLECTOR-EMITTER VOLTAGE - VOLTS 

•Single family characteristics on Transistor Curve Tracer 

COLLECTOR SATURATION 
VOLTAGE VERSUS 

COLLECTOR CURRENT 

0.5 r--l\J[---+---+--H-+--+-_,_,--++7.-l 
0.4 1---+-++f--+---+-+++--+---+-~f--1 

CONTOURS OF CONSTANT DELAY 
TIME VERSUS REVERSE 

BASE-EMITTER VOLTAGE AND 
TURN ON BASE CURRENT 

RISE TIME VERSUS COLLECTOR 
ANO TURN ON BASE CURRENTS 

IC - COLLECTOR CURRENT - mA 

STORAGE TIME VERSUS 
TURN ON AND TURN OFF 

BASE CURRENTS 

16 

Isl - TURN ON BASE CURRENT - mA 

STORAGE TIME VERSUS 
TURN ON AND TURN OFF 

BASE CURRENTS 

I Bl - TURN ON BASE CURRENT - mA 

STORAGE TIME VERSUS 
TURN ON AND TURN OFF 

BASE CURRENTS 

20 

O.J t--t-t-H--r--t-t__.-t--+-llitt<¥,_,_1-; ~ 
15 
~ 

~ B Wl---+-=+--+--H-+--'.~+-+-->f--~ 

0.2 ~c--H+--+--+-+H--ih/Jgl1-+++---l 
~ '!'-. lOO"C .& 

O.lf--f--t-H--+-r1 ~r 

le - COLLECTOR CURRENT- mA 

~ -2 1--+--t--+--hft---f-- ,__-+-_,_,___, 
:;: 
ffi 

~ -11--+-+-++-++--F--+-~t<+-
>~ 

I Bl - TURN ON BASE CURRENT - mA 

~ 

20 

I Bl - TURN ON BASE CURRENT - mA 
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SWITCHING TIMES VERSUS 
COLLECTOR CURRENT 

20~~~~--~-~~~ 

Vee ·6.ov I 
1-+-<-+-+-+-1C * 10IBl*10 I Bl 

>; 

:t 

le - COLLECTOR CURRENT - mA 

FALL TIME VERSUS 
TURN ON AND TURN OFF 

BASE CURRENTS 

~ 81---+-..-+--+­

~ 61---+-t.....<"l---t--+--+---+---+-+--l 

I Bl - TURN ON BASE CURRENT - mA 

FALL TIME VERSUS 
TURN ON AND TURN OFF 

BASE CURRENTS 

~10~ 
<= 

z 
~ 

I Bl - TURN ON BASE CURRENT - mA 

FALL TIME VERSUS 
TURN ON AND TURN OFF 

BASE CURRENTS 

B Wi---+-+-,,.f'--j---j---f--o_.<l----l-7'!---l 
:;: 
;:; 

60 

I Bl - TURN ON BASE CURRENT ~ mA 

100 



FAIRCHILD TRANSISTORS 2N2845 2N2846 2N2847 2N2848 

TYPICAL ELECTRICAL CHARACTERISTICS 

BASE CHARACTERISTICS* 

r- TA .\oo•c 8. 40mA 
-'/-5-0mA 

JOmA'-
20 mA f"-1 

18 •10 mA 

j 
JJh 

_u 100 

JJJ.!J 
0o 0.2 0.4 0.6 0.8 1.0 1.2 1.4 

V8E - BASE-EMITTER VOLTAGE - VOLTS 

COLLECTOR-BASE DIODE 
REVERSE CURRENT VERSUS 

AMBIENT TEMPERATURE 

v~B ~Uv JL 
lL ~ 120 

~< 30 

0 
0.01 

.L1 
.L. 

0.1 

YI 
_L1 

lL 
.Ii! 

10 

lcBO - COU!CTOR BASE.REVERSE CURRENT - !IA 

100 

0 

~ 80 

I 60 

I 
0 40 

I 

PULSED DC CURRENT GAIN 
VERSUS COLLECTOR CURRENT 

vrnrv lJc 
"1.J 

kd 
J/1 ~ 

J.-1 

t£ _Jc t-).1 """ )71 ~ 
12' 1---' H 

' 20 

0 
0.1 10 100 

le - ·coLLICTOR CURRENT - mA 

1000 

5-00 

'Ii 400 

...!-' 100 

0 

BASE CHARACTERISTICS* 

I-TA le 
40mA~OmA 

20 .: mA 1-----i 

18--rlOmA 

fiYL 
IE 

111 
I//// 

JjJJJ_ 
0 0.2 0.4 0.6 0.8 1.0 1.2 1.4 

VBE - BASE-EMITTER VOLTAGE - VOLTS 

COLLECTOR-BASE DIODE 
REVERSE CURRENT VERSUS 

REVERSE BIAS VOLTAGE 
~.---....--.------,.---....--,-----. 

TA·b•c ~ 

100 ,__ _ _._10--o'20,----30L----"-40--""5-0--'60 

VCB - COLLICTOR TO BASE VOLTAGE - VOLTS 

CONTOURS OF CONSTANT 
GAIN BANDWIDTH PRODUCT lfrl 

0 • 101:--'~5-0~"*100:-'---,,150~'""'~=--._,.,250:-'"--::ilOO 
IC - COLLICTOR CURRENT - mA 

• Single family characteristics on Transistor Cutve Tracer 

TON TEST CIRCUIT 

Rl 
200ns 

;oo 

_u 100 

0 

~ 0.3 

BASE CHARACTERISTICS* 

TA· !we J;o mA 

.f mA 

JOmA 

20 

IB • 10 mA 

l 
Jn 

0 0.2 0.4 0.6 0.8 1.0 1.2 1.4 

VBE - BASE-EMITTER VOLTAGE - VOLTS 

BASE SATURATION VOLTAGE 
VERSUS COLLECTOR CURRENT 

~ l--t-+-t-+--+--+--t--1-+--+--+--+-hf--i 
> 

le - COLLICTOR CURRENT - mA 

INPUT AND 
OUTPUT CAPACITANCE VERSUS 

REVERSE BIAS VOLTAGE 

1~~~__._~~~~~~ 
0.1 0.2 o.; l.O 2.0 ;.o 10 20 ;o 

REVERSE BIAS VOLTAGE - VOLTS 

ToFF TEST CIRCUIT 

+l~~ u-----'V'V\r---1 

50Q 

-~:i..___r- ~~µFlkQ 

200ns 150Q l k Q 

Rise time of input pulse < 2.0 ns 

2N2845 
2N2846 

Vcc=+lOV 
R1 =620 

2N2847 
2N2848 

Vcc=+6.0V 
R1 =390 
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+16V 

Rise time of input pulse < 2.0 ns 
2N2845 2N2847 
2N2846 2N2848 

Vcc=+lOV 
R1 =620 

Vcc=+6.0V 
R1 =390 



2N2868 
NPN HIGH-SPEED, HIGH-CURRENT SWITCH 

SILICON PLANAR EPITAXIAL TRANSISTORS 

FOR IMPROVED PERFORMANCE 
SEE FAIRCHILD 2N3108, 2N3110 

GENERAL DESCRIPTION - The Fairchild 2N2868 is an NPN silicon PLANAR epitaxial transistor designed for 

use in high-speed, higli current switching applications. PHYSICAL DIMENSIONS 
in accordance with 

JEDEC (T0·5) outline 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 

Storage Temperature 

Operating Junction Temperature 

Lead Temperature (Soldering, no time limit) 

Maximum Power Dissipation 

Total Dissipation at 25°C Case Temperature 

at l00°C Case Temperature 

at 25°C Ambient Temperature 

Maximum Voltages and Current 

V CBO Collector to Base Voltage 

V CEO Collector to Emitter Voltage 

V EBO Emitter to Base Voltage 

IC Collector Current 

(Notes 2 and 3) 

(Notes 2 and 3) 

(Notes 2 and 3) 

(Note 4) 

ELECTRICAL CHARACTERISTICS (25°C free air temperature unless otherwise noted) 

Symbol Characteristic Min. 

hFE DC Pulse Current Gain (Note 5) 40 

hFE DC Pulse Current Gain (Note 5) 30 

hFE DC Current Gain 30 

hFE DC Pulse Current Gain (Note 5) 20 

hFE(-55°C) DC Current Gain 20 

VCE(sat) Collector Saturation Voltage 

VBE(sat) Base Saturation Voltage 

hfe High Frequency Current Gain (f = 20 me) 2.5 

ICBO Collector Cutoff Current 

ICBO(l 50°C) Collector Cutoff Current 

IEBO Emitter Cutoff Current 

ICEX Collector Cutoff Current 

IEBX Emitter Cutoff Current 

BVCBO Collector to Base Breakdown Voltage 60 

V CEO(sust) Collector to Emitter Sustaining Voltage (Notes 4 and 5) 40 

BVEBO Emitter to Base Breakdown Voltage 7.0 

cob Output Capacitance (f = 1.0 me) 

Tb Base Stored Charge 

Max. 

120 

0.25 

1.3 

10 

15 

50 

100 

100 

20 

2.0 
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-65 °C to +300°C 

200°C Maximum 

250°C Maximum 

2.8 Watts 

1.6 Watts 

0.8 Watt 

60 Volts 

40 Volts 

7.0 Volts 

1.0 Amp 

NOTES: ..t,11 d•m<1nuons •n 1nth~1 

Leads""' HOld·pl•ted ~ovar 

COll~1011nt<1n1lt,conntt!ed!O<~ 

Units Test Conditions 

IC 150 mA VCE 10 v 

IC 150 mA VCE 1.0 v 

IC 10 mA VCE 10 v 

IC 500 mA VCE 10 v 

IC 10 mA VCE 10 v 

Volts IC 150 mA IB 15 mA 

Volts IC 150 mA IB 15 mA 

IC 50 mA VCE 10 v 

nA vcB= 30 v IE 0 

µA vcB= 30 v IE 0 

nA VEB= 5.0 v IC 0 

nA vcE= 30 v VEB 3.0 v 

nA vcE= 30 v VEB 3.0 v 

Volts IC 100 µA IE 0 

Volts IC = 25 mA IB 0 
(pulsed) 

Volts IE = 100 µA IC 0 

pf vcs= 10 v IE 0 

µsec See Figure I 

F.AIRCHILCJ 

SEMICONDUCTOR 
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NOTES: 

(1) ·These-ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 

(3) These ratings give a maximum junction temperature of 200~C and junction-to-case thermal resistance of 62.5'C/i.vatt (derating factor of 16 mW /'C); junction-to­
ambient thermal resistance of 218'C/Watt (derating factor of 4.6 mW /'C). 

(4.) This rating refers to a high-current point where collector-to-emitter voltage is lowest. 

(5) Pulse Conditions: length :S 300 µsec; duty cycle :S 2%. 

Mercury Relay 
Break Before Make 
,---1 
I I 
I I 

500 1800 I I 
I I 
L ___ J 

500 500 

r-sms--1 

+ 

~ j.-.2 ms t 

200 

10 v 
e 

FIGURE 1 
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+10 v 

Yout 

Scope Impedance = 10 Meg. 
11.5 pf 

Scope Rise Time = 15 ns 

Vee= lOV 

tb 

Input rise and fall time is fast 
enough so that doubling its value 
does not change the reading 
within the required accuracy 



2N2894 
PNP HIGH-SPEED SWITCH AND RF AMPLIFIER 

DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTOR 

The 2N2894 is a 600 MHz PNP silicon PLANAR* epitaxial transistor designed for saturated and non-saturated switch­
ing circuits requiring up to 200 milliamperes of collector current. It is suitable for 20 MHz RF amplifiers, 10.7 MHz IF 
amplifiers, and lOOMHz oscillator converter circuits. 

ABSOLUTE MAXIMUM RATINGS [Note 1] 

Maximum Temperatures 
Storage Temperature 
Operating Junction Temperature 
Lead Temperature (Soldering, 60 sec. time limit) 

Maximum Power Dissipation 
Total Dissipation at 25°C Case Temperature [Notes 2 and 31 

at 100°C Case Temperature [Notes 2 and 31 
at 25°C Ambient Temperature [Notes 2 and 31 

Maximum Voltages 
Vceo Collector to Base Voltage 
Vcw Collector to Emitter Voltage [Note 41 
Veeo Emitter to Base Voltage 

-65°C to +200°C 
200°C Maximum 
300°C Maximum 

1.2 Watts 
0.72 Watt 
0.36 Watt 

-12 Volts 
-12 Volts 
-4.0 Volts 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

SYMBOL CHARACTERISTICS MIN. TYP. MAX. UNITS 

h,. DC Pulse Current Gain [Note 51 40 75 150 
h .. DC Pulse Current Gain [Note 51 30 55 
h .. DC Pulse Current Gain [Note 51 25 
h" (-55°Cl DC Pulse Current Gain [Note 51 17 43 
Ve, (satl Collector-Emitter Saturation Voltage -0.07 -0.15 Volts 
Ve• (satl Collector-Emitter Saturation Voltage -0.l -0.2 Volts 
Ve, (satl Collector-Emitter Saturation Voltage -0.25 -0.5 Volts v,. (sat) Base-Emitter Saturation Voltage -0.78 - 0.92 -0.98 Volts 
V,. (satl Base-Emitter Saturation Voltage -0.85 -1.1 -1.2 Volts v,. (sat) Base-Emitter Saturation Voltage - 1.4 -1.7 Volts 
h1. High Frequency Current Gain (f = 100 MHz) 4.0 5.5 
c •• Output Capacitance 3.3 6.0 pf 
CTE Emitter Transition Capacitance 3.8 6.0 pf 
l.cES Collector Reverse Current 0.05 80 nA 
lceo (125°C) Collector Cutoff Current 0.025 10 µA 
Vcw (sust) Collector-Emitter Sustaining Voltage -12 Volts 

[Notes 4 and 51 
BVceo Collector-Base Breakdown Voltage -12 Volts 
BV.,o Emitter-Base Breakdown Voltage -4.0 Volts 
ToN Turn On Time {Note 61 23 60 nsec 

PHYSICAL DIMENSIONS 
in accordance with 

JEDEC (T0-18) outline 

3 LEADS 

:8t~DIA. 

NOTES: All dimensions in inches 
Leadsaregold-platedko~r 
Gateonternallycoonectedloca.., 
Package we•&hl 1s 0.43 1ri1m 

TEST CONDITIONS 

le= 30 mA Ve,= -0.5 V 
le= 10 mA Ve,= -0.3 V 
le = 100 mA Ve, = - LO V 
le= 30 mA Ve,= -0.5 
le= 10 mA le= 1.0 mA 
le= 30 mA I,= 3.0 mA 
le= 100 mA le= 10 mA 
le= 10 mA le= 1.0 mA 
le= 30 mA le= 3.0 mA 
le= 100 mA le= 10 mA 
le= 30 mA Ve,= -lOV 

Vee= -5.0V I,= 0 
v .. = -0.5 v le= 0 
VcE = -6.0V v .. = 0 
Vee= -6.0 V 1, = 0 
le= 10 mA I,= 0 

(pulsed) 
le= 10 µA 1, = 0 
I,= 100 µA le= 0 
le;:::::: 30 mA 1,, ;:::::: 1.5 mA 

To" Turn Off Time [Note 61 34 90 nsec le ;:::::: 30 mA, I,, ;:::::: 1.5 mA, I,, ;:::::: -1.5 mA 

* Planar is a patented Fairchild process. 
NOTES: 

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) These are steady state limits. The factory should be consulted on applications· involving pulsed or low duty cycle operations. 
(3) These ratings give a maximum junction temperature of 200'C and junction-to-case thermal resistance of 146°C/watt (derating factor of 6.85 mW/'C); 

junction-to-ambient thermal resistance of 486'C/watt (derating factor of 2.06 mW/'C.) 
(4) This rating re(ers to a high-current point where collector-to-emitter voltage is lowest. 
(5) Pulse Conditions: length= 300 µs; duty cycle= 1%. 

F.AIRCHILCJ 
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0 0 

TYPICAL COLLECTOR AND BASE CHARACTERISTICS* 

ACTIVE REGION 

VcE - COLLECTOR - EMlffiR VOLTAGE - VOLTS 

d.0 12 

VcE - COLLECTOR - EMlmR VOLTAGE - VOLTS 

SATURATION REGION 

-100 
T • 125'C 

~ -80 

~ 
~ -60 

I-@ 

VCE - COLLECTOR-EMITTER VOLTAGE - VOLTS 

T • 25°C 

~ -fl)ll--+---+--+--1---+ 

!Z 
~-601-+--~-+--J,l'/Ac,...j".'.\1,;;;...+-+-~ 

e 
~-@1---l-----t---,f(,~:;...<"f::;..j..,""=~--t""""9 s 

-0.2 -0.3 -0.4 -0.5 

VcE - COLLECTOR- EMIITER VOLTAGE - VOLTS 

-100 

~ -ao 

T • -55'C 

t---t----t----+--+--+---+~mA 
J 

I -60 
-l.2 mA 

I -40 -i.ImA 

-0.8 mA 

-0.6 mA 

_u -20 -0.4 mA 

-0.2 mA 

I B ~ 0 o~w 
0 -0.l -0.2 -0.3 -0.4 -0.5 

VCE - COLLECTOR-EMITIER VOLTAGE - VOLTS 

100 
JA" 12:i°C imA ---....6 mA 

I ]4 mA1 --- f 3mA ;_.. 

I 2mA-~ I 

l 
lg 0 lmA--- 1 

i 

0 

~ 40 

l 

rlYi 
I 

I 

I 

_u 10 

0 
0 0.4 0.8 1.1 1.6 2.0 

VSE- BASE EMl11£R VOL1AGE-V0Ll5 

-100 [IT ~-+- --+~ ~1 1 · r-
~ -ao J · ', LI 

-3.0 mAj. t--S:'~ __ mA 
~ t-+-+---+--+-+-+--1:-- -6:0 .;;,;: 
~ -60 "t+' '-lf.Hi-l-1--1--1~ B ~ e l--JLfl--!-11-1---1--+--1 

hl 40t--j~t--t--t--ri--1---+<1--1-<>+--'--1--1 
~ -

_u -10=:~--:-r-__,-r __ ;·H d--HJ-11-1--1-JJ----+-l--l 

O·o~-'-~-OL.1-'-~-0L.4_17-"-,_0L.6-'--'L_JOL.~L!Ll~_lL.o-'--'-l.1 

100 

< 80 
E 

' 
z 

~ 60 

~ 
0 

~ 40 g 
' 

_u 20 

Vg[ - BASE-EMITIER VOLTAGE - VOLTS 

TA· -55°C 4 mA::r 

J r,:cs Ji. 
3 mA---

J µ--6mA 

I 
1 mA,.<'° 

i----t--
18 -1mAr 

----+--I 

0 
0 0.4 0.8 1.2 1.6 

VBE - BASE EMI llER VOllAGE - VOLlS 

1 0 

• Single family characteristics on Transistor Curve Tracer. 

PULSED DC CURRENT GAIN 
VERSUS COLLECTOR CURRENT 

le - COLLECTOR CURRENT mA 

TYPICAL ELECTRICAL CHARACTERISTICS 

g -1.0 

~ 

;:; 
g 

-0.5 

~ -0.2 

~ 
~ -0. l 

g -0.05 

~ 
1-0.02 

-0.0l 

COLLECTOR SATURATION VOLTAGE 
VERSUS COLLECTOR CURRENT 
1~ •1rbI 8 

id_ 

~ v 
125'C ~ I-

25°C -55°c 

t-· 

-0.l ·I -10 -loo -200 

'c - COLLECTOR CURRENT - mA 
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~ -2.0 

I 

BASE SATURATION VOLTAGE 
VERSUS COLLECTOR CURRENT 
le· 10 1& 

~ -1.6 l-+--+++--+-1-1-H---t--++++--+hl 

"' z 
0 

~ -1.2 

~ 

~ -0. 8 l--H9=t===+=:!!-+:"f"-t-:7f+t-l-+-i 
~· 
t>l 
~ -0. 4 F=+-1--1+-l--r--f--1+----+--+-++-l--+----l 

le::- COLLE.cTOR CURRENT .. mA 



INPUT AND OUTPUT 
CAPACITANCE VERSUS 

REVERSE BIAS VOLTAGE 
6.0 ~~~...---r--,~-r-r---,r---> 

5.0 1----+-+-t-+--+---+-+-++---<f---t 

1.0 t---t-+-t-+--+----+--+-++--<1------i 

o~~~~~~~~~~ 
-0.1 -0.2 -0.5 -1.0 -2.0 -5.0 -10 -20 

REVERSE BIAS VOLTAGE - VOLTS 

DELAY TIME VERSUS TURN ON 
BASE CURRENT AND REVERSE 

BASE EMITTER VOLTAGE 

~ +31----f----l-t--1--t--++-'l--f-++-H 

~ 
ljj 
~ +2r---<c....+--<~-fr---++-+-+-+-

ljj 

~ 
~ +lfl-/~---;'1-----,ll~lf--h'-t--+-+-H 

0 

:~ o~~-~~~~~~~ 
- I -2 -J -4 -5 -10 

i'i 
-20 

I -15 

~ 
z 

-10 0 
z 
~ 

i2 

-5 

-

0 0 

-0.12 

~ -0.10 

~ 
~ -0.08 

i:: 
; -0.06 
;:; 
~ 

g -0.04 

~ 
' -0.02 
0 
~ 

'-' 
0 

0 

I Bl - TURN ON BASE CURRENT - mA 

-5 -10 -20 

I 82 - TURN OFF BASE CURRENT - mA 

COLLECTOR-BASE REVERSE 
CURRENT VERSUS 

REVERSE BIAS VOLTAGE 
TAI_ ~'e 

v 
v v 

I v 
JI" 

ILl 
1Zl 

l2l 
lL'.1 

; 

-2 -4 -6 -8 -10 

Vee - COLUCTOR- BASE VOLTAGE - VOLTS 

-25" 

~ 

-12 

FAIRCHIL.li IRANllS'TOR 2N2194 ·. . 

TYPICAL ELECTRICAL CHARACTERISTICS 

CONTOURS OF CONSTANT GAIN 
BANDWIDTH PRODUCT !frl 

-10 l==+I++~:::+q>::J2::q:;7=1+:=1 
O---t-++-+-t-----t--T 550 MHz J.L.-tj 

~ ~t ~ -2.0 l \ 

~ ~ j~ 
• -1.0 i--+-++-----+-+--1--+-hz........,~ 
>ti l--JI->+-+-++-::s:"---1--JOO MHz '>f--++-1 

·0.5 _l 
-I -2 -5 -10 -20 -50 -100 -200 

-10 

le - COLLECTOR CURRENT - mA 

RISE TIME VERSUS COLLECTOR 
AND TURN ON BASE CURRENTS 

:E 

'c - COLLECTOR ClJRRENT - mA 

FALL TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENTS 

- 6 ..---T-r-r-rr..,.---,--,--r--,,--r-,-,, 

r- le - 10 mA IL lL JL 
i'i -5 Vee - -2v IZ 1-
~u!Z -4 t---t-i-'81 JL_/J JZ lL 
- r-+--- "'I-+-+- _LJ ~ 
~ -3 ~ ~}Y-~t--'7-+t-·-+-A--r-I 
~ ~ 'L w v 
~ - 2 lf__l f 'j'_ ~ <i'OF-;L-+--+---+--< 

_-;. _I ifJJLV AL 
0 t_L_lJ ~ 

-100 

~ a -10 

ljj 

~ 
~ -1.0 
;:; 

~ 
~ -0.l 
8 

0 
~ 

'-' 

0 -1 -2 -3 -4 -5 -6 

I 82 - TURN OFF BASE CURRENT - mA 

COLLECTOR-BASE DIODE REVERSE 
CURRENT VERSUS TEMPERATURE 

Vee ft -sv JL 

~ 
- ~ 

v 
lL 

~ 
IL 

-0.0125 
50 75 too 125 150 

Tj - JUNCTION TEMPERATURE - °C 

i'i 

z 
~ 
~ 

u 

m 
;:; 
~ 
z 

i2 

~ 

~ 

SWITCHING TIMES VERSUS 
COLLECTOR CURRENT 

l~__L.--'-'-~-'o--7'~~~~ 
-I -2 -s_. __ -10 -20 -50 -100 -200 

'c - COLLECTOR CURRENT - mA 

-4 

-J 

-2 

-1 

I B2 - TURN OFF BASE CURRENT - mA 

~ 

SWITCHING TIMES VERSUS 
TEMPERATURE 

120 
lc~30mA l 

100 

181 ~1 82 ~1.smA t, iz:: rz 
.Ll 

~ 
JL 

2 
.r 0-~ "' d 1, 1--20 

t, 
~50 50 100 150 

TA ·· AMBIENT TEMPERATURE - "C 

STORAGE TIME VERSUS TURN ON 
_ 10 ~A~ND=--T=-rU:..:.:R::rN--=-0-;...::FF..-:B:..:.:A~SEc.,-C=-rU=R.crRE=Nr-TS"-> 

B -6 r----,___,~--+1-----t~ 

ljj 
;:; 
~ -4 l--+-4--++-+--c;<--+--,.­
z 
~ 

-2 -4 -6 -8 -10 

I B2 - TURN OFF BASE CURRENT - mA 

FALL TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENTS 

-m~~~~~~~~~~ 

le • 100 mA ]'_ _L L 
r-vcc - -21 7 U" 

~ - 6 C----f---l--+--t-t--

~ 
~ - 4 r----~l-+--++-+-+ 
z 
~ 

0o -5 -10 -15 -20 -25 -30 

I B2 - TURN OFF BASE CURRENT - mA I B2 - TURN OFF BASE CURRENT - mA 

SWITCHING TIME TEST CIRCUIT 

1000 

0.1 2KQ 

PULSE SOURC:ln rOOO 
RISE TIN£< l ns 
P.W. > 200ns 

lin • son ~ 

-2V 

\in vbbft +3V Vin • -TV 
tmt Vbb• -4V Vin· +6V 

Vout 
TO SAMPLING SCOPE 
RISE TIME < 1 ns 
INPUT ~""lOOKQ 
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INPUT ADMITTANCE VERSUS 
FREQUENCY-OUTPUT 

SHORT CIRCUIT 
~.-1c-.~1o~mA---,.-~-~~L~ 

VCE · - lOV +-+--+---+--t-9;+-, f-'j_l---1 
~ 25 1----+--+-+-+--+---t--+-+-lh,__., 
e 1 ·b;, 
e ~ 

201---+--t-+-+--+---+--+--w+--I 

"1 
E 1s1----+--+-+-+--+--+--+•H-+---1 

~ l 
~ 101----+--+-+-+--+---+--H-+-+--t 

~ ;'!! 51----+--t-++-_.,,..,-t-:;!""""6""9-t-++----! 

10 

J....-1,.... 
20 50 100 200 500 1000 

f - FREQUENCY - MHz 

OUTPUT ADMITTANCE VERSUS 
COLLECTOR CURRENT AND 

VOLTAGE-INPUT SHORT CIRCUIT 
f • 100 MHz 

J P" 
l---r-+-+-+--+--+--+-+-+--1 
O'---+-~+-+--+--+-~+-+~ 
-1 -2 -5 -lO -20 -50 -100 

le - COLLECTOR CURRENT - mA 

, FAllGHILB 1\IANSISTOI 2N2194 

TYPICAL COMMON EMITTER "Y" PARAMETERS 

OUTPUT ADMITTANCE VERSUS 
FREQUENCY-INPUT 

SHORT CIRCUIT 
16--1--~~~--~ 

ic • lo mA +-4-Hf-H-H---+--+-+--1 
Ver B -1ov g 

e ~ 
• 121-----+--+--+--+-+-+-++t---+-+--ttff 

o'-----'--'-'--'--'--'-'-'-'----'---'-~ 
lO 20 ~ ~ 200 ~ 

f - FREQUENG~ - MHz 

FORWARD TRANSFER ADMITTANCE VERSUS 
COLLECTOR CURRENT AND 

VOLTAGE-OUTPUT SHORT CIRCUIT 
50,--,.--,-,,-,----,-,.--,-,---., 

'c - COLLECTOR CURRENT - mA 

:g 
e 
e 

FORWARD TRANSFER 
ADMITTANCE VERSUS 
FREQUENCY-OUTPUT 

SHORT CIRCUIT 

f • FREQUENCY - MHz 

REVERSE TRANSFER ADMITTANCE 
VERSUS FREQUENCY-INPUT 

SHORT CIRCUIT 

~ -41----+--+--+-+-+-H-HC---+--+JS-+-t ; ~ 
~ -6t-----t--+-+--+-+-++++----+--+-t-O\ 

·\.,._o -"""20---'-'-~50"'-'-'-""100c,,----=.200,......__.._,..500 

f - FREQUENCY - MHz 

s 

INPUT ADMITTANCE VERSUS 
COLLECTOR CURRENT AND 

10 VOLTAGE-OUTPUT SHORT CIRCUIT 
1 • loo MHz 

~ 8 L 
179;, e 

--~ .-':LI_ 
171 -bie 

+- VcE" -5V, -lOV 
t-="-

0 
-l -2 -5 -10 -20 -5o -100 

le - COLL£CTOR CURRENT - mA 

REVERSE TRANSFER ADMITTANCE 
VERSUS COLLECTOR CURRENT 

AND VOLTAGE-INPUT 
SHORT CIRCUIT 

22.0 1-1~ 
e 
e 

le - COLLECTOR CURRENT - mA 

NOISE FIGURE VERSUS 
NON SATURATED SWITCHING PERFORMANCE 

NOISE FIGURE VERSUS 
SOURCE RESISTANCE 

AND COLLECTOR CURRENT FREQUENCY 

-3V 

+50 v 

IDEALIZED SMALL SIGNAL POWER 
GAIN VERSUS FREQUENCY 

50 r-r-rn---r--,-rr-r---.-----rT...,....,-r-. 
le • lO mA 

t-H-t-+-++--+--+-++t-+vcE. -10v -1 
<flll---+-t-1+-bj---+--+--H-+-+hre • o_,aj 
~ Conjugate Match 

100 1000 

I - FREQUENCY - MHz 

24 

SCALE • 2 ns/cm 

PROPAGATION DELAY TIME 
VERSUS 

COLLECTOR SUPPLY VOLTAGE 

~ 20 I--+-+--+---+-+---+--+---+----< 

~ 16 ,___..l,+--t---+---+---+--+---+-----< 
~ ,,,)-
~ i21---+---+--+-+--+v---.i-<=--+---1 

~ i\_j .J--1 
~ sl----1---1"'-+"""-+--+--+--+--I 
0 
if 

J3. 
41---t--+---+l-+---+---+---t---l 

Re • 510 Q 

0 ~0--'--.4'---'----_~s--'-_~12--'i---'_16 

Vee - COLLECTOR SUPPLY VOLTAGE - VOLTS 

20 

ll 
16 

!'\ 

[ 

8dB j;;;7" 

I 
lc·0.5mA N v 
VcE • ·IOV 
Rs• lkO 

0 
-0.01 -0.l -1.0 -lO 10·3 10"2 10·1 l 10 1r1- lo3 

IC - COLLECTOR CURRENT - mA f • FREQUENCY - MHz 

FIVE STAGE RING OSCILLATOR FOR MEASUREMENT OF 
PROPAGATION DELAY 

.~;::_:::_: 
~---------~--~ 
,.,__ ___ S TRANSISfORS ___ ...., 

tpd·-·l_ 
10 lose 

Fairchild cannot assume responsibility for use of any circuitry described. No circuit patent licenses are implied. 
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2N2894A 
PNP HIGH SPEED SATURATED SWITCH 

DIFFUSED SILICON PLANAR* II EPITAXIAL TRANSISTOR 

• FAST SWITCHING -- ton = 20 ns IMAX> 
-- to11 = 25 ns !MAXI 
-- r, = 20 ns !MAlO 

• HIGH FREQUENCY -- fr = 800 MHz !MINI 

• LOW CAPACITANCE-- Cobo = 4.5 pf !MAlO 

• LOW SATURATION VOLTAGE-- VeE1SAr1 = 0.13 V (MAX) @ le = 10 mA 

ABSOLUTE MAXIMUM RATINGS [Note 11 

Maximum Temperatures 
Storage Temperature 
Operating Junction Temperature 
Lead Temperature !Soldering, 60 second time limit) 

Maximum Power Dissipation 
Total Dissipation at 25°C Case Temperature [Notes 2 and 3J 

at 100°C Case Temperature [Notes 2 and 3] 
at 25°C Ambient Temperature [Notes 2 and 3] 

Maximum Voltages 
Veao Collector to Base Voltage 
Vero Collector to Emitter Voltage [Note 4J 
Vuo Emitter to Base Voltage 

ELECTRICAL CHARACTERISTICS !25°C Free Air Temperature Unless Otherwise Noted) 

Symbol Characteristic 

t,,, Turn On Time [Note 6, Figure 1J 
t.11 Turn Off Time [Note 6, Figure 1J 
t ... Turn On Time [Note 6, Figure 2] 
to11 Turn Off Time [Note 6, Figure 2J .,., Charge Storage Time Constant [Note 6, Figure 31 
VeE (sat) Pulsed Collector-Emitter Saturation Voltage [Note 5] 
VCE (sat) Pulsed Collector-Emitter Saturation Voltage [Note 51 
Va (sat) Pulsed Collector-Emitter Saturation Voltage [Note 5] 
v ... (sat) Pulsed Base-Emitter Saturation Voltage [Note SJ 
VIE (satl Pulsed Base-Emitter Saturation Voltage [Note 5J 
VIE (satl Pulsed Base-Emitter Saturation Voltage [Note 5] 
h1. High Frequency Current Gain If = 1 DD MHZ) 
Cobo Output Capacitance 
C1bo Input Capacitance 
Ices Collector Reverse Current 

NOTES: 

Min. 

-0.78 
-0.85 
-1.0 

8.0 

-65°C to +200°C 
200°C Maximum 
300°C Maximum 

Typ. 

10 
15 
23 
13 
15 

-0.08 
-0.12 
-0.28 
-0.82 
-0.93 
-1.14 

12 
3.3 
4.7 

0.29 

1.2 Watts 
0.72 Watt 
0.36 Watt 

-12 Volts 
-12 Volts 
-4.5Volts 

Max. 

20 
25 
60 
35 
20 

-0.13 
-0.19 
-0.45 
-0.92 
-1.15 
-1.5 

4.5 
6.0 
50 

Units 

ns 
ns 
ns 
ns 
ns 
Volts 
Volts 
Volts 
Volts 
Volts 
Volts 

pf 
pf 
nA 

PHYSICAL DIMENSIONS 
in accordance with 

JEDEC (T0-18) outline 

>+----+-:~~g DIA. 

~.'.::;~:!Ill c;::;;::;:;:::!li:m 
Pt..-ne-f 

3 LEADS 

:mD1A. 
~ ~ ~_JMIN. 

Base 

Collector 

NOTES: All dimensions in inc:hes 
Leads are &Old-plated kovar 
Cotlector internally connected to case 
Package weiaht is 0.4• 1111m 

Test Conditions 

le::::: 30mA la1::::: 3.DmA 
le ::::: 30 mA la1 ::::: la2 ::::: 3.0 mA 
le::::: 30mA la1::::: 1.5 mA 
le::::: 30 mA la1::::: la2::::: 1.5 mA 
le::::: la1:::::la2::::: 10 mA 
le= lDmA la= 1.DmA 
le= 30mA la= 3.0mA 
le= lOOmA la= 10 mA 
le= lOmA la= 1.0 mA 
le= 30mA la= 3.0 mA 
le= lOOmA la= lOmA 
le=3DmA YeE = -lDV 
IE= 0 Yea= -5.0V 
le= 0 VEB = -0.5 v 

VIE= 0 VCE = -lOV 

* Planar is a patented Fairchild Process. 

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 
(3) These ratings give a maximum junction temperature of 200°C and junction to case thermal resistance of 146°C/watt (derating factor of 6.85 mW/'C); junction to ambient thermal resistance 

of 486°C/watt (derating factor of 2.06 mW/'CJ. · 
(4) This rating refers to a high current point where collector to emitter voltage is lowest. . 
(5) Pulse Conditions: length= 300 µs; duty cycle= 1 %. 
(6) See switching circuit for exact values of le, la1, and Ia,. 

F=A.IRCHILCJ 

SEMICONDUCTOR 
313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 

2-143 



FAIRCHILD TRANSISTOR 2N2894A 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature Unless Otherwise Noted) 

Symbol Characteristic Min. Typ. Max. Units Test Conditions 

leso (125°Cl Collector Cutoff Current 0.05 10 v:1ts le= 0 Vee= -lOV 
Yao (sustl Collector-Emitter Sustaining Voltage [Notes 4 and 51 -12 le= 10mA Is= 0 

Collector-Base Breakdown Voltage 
(pulsed) 

BVeao -12 Volts le= lOµA le= 0 
BVees Collector-Emitter Breakdown Voltage -12 Volts le= lOµA VBf. = 0 
BVeao Emitter-Base Breakdown Voltage -4.5 Volts le= 0 le= lOOµA 
hFe DC Pulse Current Gain [Note 51 20 44 le= 1.0 mA Vee= -0.5 V 
hFE DC Pulse Current Gain [Note 51 30 53 le= lOmA Vee= -0.3 V 
hFE DC Pulse Current Gain [Note 51 40 63 120 le= 30mA Vee= -0.5 V 
hFE DC Pulse Current Gain !Note 51 30 55 le= 100mA Vee= -1.0 V 
hFE (-55°Cl DC Pulse Current Gain [Note 51 20 38 le= 30mA Vee= -0.5 V 

TYPICAL COLLECTOR AND BASE CHARACTERISTICS* 

ACTIVE REGION SATURATION REGION 

'ii ·8,0 
.....,.........,,.__,_ 

ill 
~ -6.0 

g ~-f++--T--+--+--+__,.,,•'-+-l--+--1 

~ -4.0 17'-+-.,JF--+--J.<--+--+.,f-.l-+-l--+--I 

8 

-4.0 -8.0 -12 -16 ·20 
VcE • COLl.ECTOR ·EMITTER VOLTAGE· VOLTS 

i!'l 
~ -4.0 ,,,_.,_.,,._ ............ 

8 

lg ·O 

-16 -20 
VcE • COLLECTOR·EMITIER VOLTAGE-VOLTS 

ill 
~ -6.0 

g 
~ -4.0 

8 

-4.0 -8.0 -12 -16 -20 
Vee· COLI.£CTOR-EMITIER VOLTAGE-VOLTS 

'ii -80 

l--l--.1---1--.... 

ill 
~ -60 

g 1--+-+-+--+-~~"4'---ci.;:::;~ 

~ -40 ,__,__,__,___ 

8 
<.> 

- -20 

-0.1 -0.2 -0.3 -0.4 -0.5 
Vee· COLI.ECTOR - EMITIER VOLTAGE-VOLTS 

'ii -801-+-+-+-+-+-+-=~~:;..i;~ 
I 

I -sol--+-+--+--+-+.""';.;..~+~~~ 

-0.1 -0.2 -0.3 -0.4 -0.5 
VCE - COLI.ECTOR-EMITTER VOLTAGE - VOLTS 

-100 

'ii 
-80 

I -80 

g 
~ -40 

8 
<.> 

-20 

~ -J.4mA 
I ... ~ -1.2~ 
~ -1.omA 

Cjj~ -0.8mA 

0 -0.1 -0.2 -0.3 -0.4 -0.5 
Vce • COLLECTOR-EMl))[R VOLTAGE-VOLTS 

• Single family characteristics on Transistor Curve Tracer. 
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-100 

-80 
'ii 

~ -60 
i3 

_u -20 

'ii -80 

ill 

1--

1--

1--

1----1 

TA• 125°C l: 
2.5V,1 IsmA 
l.5m~::P I 

3.5mA 

I_....;....---
l.Oml 1 

'a~.5J 

A 
-0.4 -0.8 -1.2 -1.6 

VBE - BASE EMITIER VOLTAGE -VOLTS 

~ -60 

1--+-+--+--+<llUl---t~l--l---l-~ 

Vee BASE EMITIER VOLTAGE- VOLTS 

°!i -80 ~-3.~A•-=i::=4==*=!~-~0mAt-t--
,1 ·-2.0mlA -4.0mAj--j--I -80 ~;-l.5i-=l-dt--.l--.JUll-+--l---l--+--l 

~ -40 l--+1_1+-+-+--111111-!-+-+-+-I 
8 _il.O'f .f--+-

-"' -20 14 
O Illa. j'5mj=~ 

0 -OA -0.8 -1.2 -1.6 -2.0 

VBE - BASE-EMITIER VOLTAGE -VOLTS 



FAIRCHILD TRANSISTOR 2N2894A 

TYPICAL ELECTRICAL CHARACTERISTICS 

DC PULSE CURRENT GAIN 
VERSUS COLLECTOR CURRENT 

200.----.--.......... ...--....---.-~~-.-~ 
t-VcE • ·S.OV+---+-----+--U:t---t--t 

o.___._.._._.___.__.__._._.__.____, 
1.0 2.0 s.o 10 20 so 100 200 

i 
~ 3.0 
g 
& 
1.5 
~ 2.0 

le - COLlfCTOR CURRENT. mA 

DELAY TIME VERSUS TURN ON 
BASE CURRENT AND REVERSE 

BASE EMITTER VOLTAGE 

i ,.._,____,~_.,,____._ 

ca: 1.0 t-+--+-1-7'+--t-Tt-+-. 

2.0 s.o 
IBI - TURN-ON BASE CURRENT - mA 

STORAGE TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENTS 

10 

3.o ...---.--.--.-..... IT~......-~:21~~--.-17~ 

'Ii 2.S r-+I~ f v ~ll 
r--1-~41 IZl IZl § 2.oH'-

~ T ""/ .,!._!__ lLl 
i;j 1'1 !L'.l V1 
;a l.S IL 17 ~ JL 

'll...,f 1.0 IZ L ~"·:;..' GVl-+--+-+--1 
lLl L ~ 

-= o.s 1--1--..L...,..LyV_,.,.....:"-lP"-+--+--+-1c • 10 mA ..., 

~:LT_, 
0 -0 ~o~.s~~1.0~~1.s~~2.0~~2.s~~3.o 

192 • TURN-OFF BASE CURRENT - mA 

FALL TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENTS 

COLLECTOR SATURATION VOLTAGE 
VERSUS COLLECTOR CURRENT 

vi -1. 0 .--....-T"-r-.--....--r--.,-,-.----.---. 
~ ic • 101 8 

.:, -o.s t---t-t-t-t---t--+-+-H--+.AL_,,.. 

~ 1-'" 
~ -0.2 t---t-t-t-t---t--+-+-.1<111~~---t 

::1 V2SoC ~ 
~ -0.1 t:z 12~oc1+---!:::;;?'"""1f'-"-t-H--+---t ... 
§-0.05 r-- -55°C -+---+--+--+-<-+--+-----I 
~ 
8 
~ -0. 02 t---+-+-+-t---+--+--+--H---+---1 
~ 
i:j 

> -0.0I .___.__.._._.___.____.___._......___.___. 
1.0 2.0 s.o to 20 so too 200 

le - COLLECTOR CURRENT - mA 

RISE TIME VERSUS COLLECTOR 
AND TURN ON BASE CURRENTS 

!,-2) •• ~ ~ 
~ 5.0 ~+::Jd0:;2'.j~++::;~:=:j 

HT 0Ll 

10 

§ s.a_c......-- V 
~ 200

1 ~ l~s .V /1 
~ l.0~---1 ,,..-_ / J 

~ ~. vrr ~ 05 / __ ,__,-t-t-----1 

i--

Vee • -3.o v 
0.1 ~~~~-~-l~J_ _ _L~_L+--~ 

1.0 2.0 s.o 10 20 50 100 

"" e 8.0 

IC - COLLECTOR CURRENT - mA 

STORAGE TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENTS 

~ B 6.o 1---1----1.--+ 
i;j 
;a 
z 
~ 4.0 ,___,___..,,._,___,_ ,,..,___+--1--1--1---1 

~ 

_;;;:; 2.0 

2.0 4.0 6.0 8.0 
ls2 - TURN-OFF BASE CURRENT • mA 

FALL TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENTS 

2.0 4.0 6.0 8.0 
IB2 • TURN-OFF BASE CURRENT - mA 
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10 

2.0 

BASE SATURATION VOLTAGE 
VERSUS COLLECTOR CURRENT 

S.O HI 20 SO too 200 

le - COLLECTOR CURRENT- mA 

SWITCHING TIMES VERSUS 
COLLECTOR CURRENT 

le· 10181 ·10182 

Ve • -3.0V -

1.0 ~-'-~~_.__.___.__._.__._____, 
1.0 2.0 s.o 10 20 so 100 -200 

30 

'Ii 2S 

~ 20 
fl 
~ 15 

i 10 

_m 5.0 

0 

le - COUfCTOR CURRENT • mA 

STORAGE TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENTS 

lZ IZ 
f-g~1 IZ 
f- lL j...-" 

I-1-JL. _.Ll .L 
~.L !-'."' 

rt ~ .L 
lT t~ 1---1 

v % v v k'.'. ~~t--
VI v le• IOOmA-v Vee • ·l.DV _ 

I -1 l 
0 S.O ID IS 20 2S 30 

Ie2 - TURN-OFF BASE CURRENT - mA 

FALL TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENTS 

30 ...-,.---.--.--..... t-.--,.-,---.--.-_L]-,,.....-,---, 

'Ii 2l>--+-+-+-~~+--+--+--+-~!Z.----+--+-t 

~ 20 1-i-+-;f T d1 
B t-+-1 ;_ L "'LIL 
~ 15 t-i-+-~ ~f_-+-<-+-+-~v---V_, 
~ _l _L \" .. ~ 
~ 10 I y ~·;,.<'--11---t--+--1 

[Z] J.Z le • 100 mA 

_L .A V Vee • -3.ov 
_t:O 5.0 

5.0 10 IS 20 2S 30 
IB 2 - TURN-OFFBASECURRENT - mA 



FAIRCHILD TRANSISTOR 2N2894A 

TYPICAL ELECTRICAL CHARACTERISTICS 

INPUT AND OUTPUT 
CAPACITANCE VERSUS 

REVERSE BIAS VOLTAGE 

5.o l-~---+""l.-c;::;1bo,...._1c=+·-o--1--1-1-1--+----1 

'!!. 4.0 l-r----.--f""ILH:!-<t:l--"""'--1"-ri-+++--+--l 
~ t--Cooo 1E :rt'-~ 
5 3.0 1--t-H-lf--t--+'N"'=I::::::d=--+--I 
11: 
~ 2.0 l---+-+-Hl---+---+--+-+-+--+----1 

1.0 t---t-+++---+---+-+-+-t--+---1 

o.__....._........_..__,______._._.......__..__~ 

-0.l -0.2 -0.5 -1.0 -2.0 -5.0 -10 -20 
REVERSE BIAS VOLTAGE - VOLTS 

COLLECTOR-EMITTER REVERSE 
CURRENT VERSUS 

REVERSE BIAS VOiTAGE 

~ / 
!5 lOO !---t---t--+--+--i7'L._'---I 

i ~ 
es 200 t---+---+----1-7"~'-+-+---i 
; L 
~ y 
~ ~t---+v-~.L._,._t---+--+--+---i 

·4.0 -8.0 -12 
VcE • COU£CTOR·EMITTER VOLTAGE - VOLTS 

FIVE STAGE RING OSCILLATOR 
FDR MEASUREMENT OF 

PROPAGATION DELAY 

5100 

I--- 5 TRANSISTORS --1 
tpd = 10 !osc. 

100 

Jl 

CONTOURS OF CONSTANT GAIN 
BANDWIDTH PRODUCT lfrl 

2.0 5.0 10 20 50 100 200 
le - COLLECTOR CURRENT - mA 

COLLECTOR REVERSE CURRENT 
VERSUS TEMPERATURE 

f-i ! ·IOt ~ 
t-:CE ~ 

.Ll 
I 

f 
IZ 

lL 
L1 

IL 
0.1 

25 50 75 !Oil 125 150 

~ 10 

..]!. 0 

TA - AMBIENTTEMPERATURE • °C 

AVERAGE PROPAGATION DELAY 
PER TRANSISTOR VERSUS 

COLLECTOR VOLTAGE 

I 
1 
\ k:'. 
~ v L 
"!--- ~ 

Re • 510 Q-1 
j_ _l 

0 -2.0 -4.0 -6.0 -8.0 -10 
Vee - COLLECTOR SUPPLY VOLTAGE - VOLTS 

NON SATURATED SWITCHING PERFORMANCE 

UU! 

t.. =2ns(typ.) 
t." = 2ns(typ.) 

"" 

2ns/01v. 
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SWITCHING TIMES 
VERSUS TEMPERATURE 

25..--.--,-~,_-~-Jr-~,-..--.--,..--. 

r-+-C 
's1 • 's2 • 3.D mA 

20 r-+-vcc • -3.o v --+---+-+---! 

~ 
ID l:--+--::l::,.-F--f--+--11--t---f 
~ 

0 50 100 
TA - AMBIENT TEMPERATURE - 0 c 

SWITCHING TIME TEST CIRCUIT 
FIGURE 1 

-3.0V 

·lkO 
Your 

150 

V1Nr 
500 

Pulse Generator 

tr.$1.0ns 

Z1N~OOk Q 

tr :Sl.Ons 
PW=400ns ":"' 
PPS= 150 
Z1N=SO.O 

•on Vea= o, v1N = -6.85 v 

'•ff Vea= -9.85 v. v1N = +11.1 v 

SWITCHING TIME TEST CIRCUIT 
FIGURE 2 

·2.0V 

1000 

620 

Your 
0.1 uF 

VIN~ 
1000 

Pulse Genera.tor 
t,.:51.0ns 
PW=400 ns ":"' 
PPS=l50 
Z1N=500 

2k0 

ton Yaa=+3.0V,Y1N=-7.0Y 

toff v,,=-4.0V,YIN::+&.OV 

STORAGE TIME TEST CIRCUIT 
FIGURE 3 

-11 v 

_n_:lOV 

VINJ0.33pF 

500 

"Pulse Generator 
tr :5.1.0ns -:-

PW=400ns 
PPS= 150 
z1N=500 

-3.0V 

To Sampling Scope 
tr~l.Ona · 

ZIN~ IOOk0 

To Sampling Scope 

tr:$1.0ns 

z 1N~100k.0 



2N2904 • 2N2905 • 2N2906 • 2N2907 
2N2904A • 2N2905A • 2N2906A • 2N2907A 

PNP HIGH-SPEED SWITCHES AND CORE DRIVERS 
SILICON PLANAR EPITAXIAL TRANSISTORS 

GENERAL DESCRIPTION - These PNP silicon PLANAR epitaxial transistors are designed 

primarily for high-speed saturated switching and core driver applications. 

ABSOLUTE MAXIMUM RATINGS [Note 1] 

Maximum Temperatures 

Storage Temperature 

Operating Junction Temperature 

Maximum Power Dissipation 

Total Dissipation @25°C Case Temperature 
(Notes 2 and 3) 

@25°C Free Air Temperature 
(Notes 2 and 3) 

Maximum Voltages and Current 

V CBO Collector to Base Voltage 

V CEO Collector to Emitter Voltage (Note 4) 

V EBO Emitter to Base Voltage 

IC Collector Current (Note 2) 

-65°C to +300°C 

200°C Maximum 

2N2904 2N2904A 2N2906 2N2906A 
2N29052N2905A 2N29072N2907A 

3.0 Watts l.8 Watts 

0.6 Watt 0.4 Watt 

2N2904 2N2906 2N2904A 2N2906A 
2N2905 2N2907 2N2905A 2N2907 A 

-60 Volts -60 Volts 

-40 Volts -60 Volts 

-5.0 Volts -5.0 Volts 

600 mA 600 mA 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 
2N2904 2N2904A 2N2905 2N2905A 
2N2906 2N2906A 2N2907 2N2907A 

Symbol Characteristic Min. Max. Min.Max. Min. Max. Min. Max. Units Test Conditions 

hFE DC Pulse Current Gain 40 120 40 120 100 300 100 300 IC 150 mA VCE = -10 v 
(Note 5) 

hFE DC Current Gain 35 40 75 100 re 10 mA VCE = -10 v 

hFE DC Current Gain 25 40 50 100 re 1.0 mA VCE = -10 v 

hFE OC Current Gain 20 40 35 75 re 0.1 mA VCE = -10 v 

hFE DC Pulse Current Gain 20 40 30 50 re 500 mA VCE = -10 v 
(Note 5) 

VCE(sat) Collector Saturation Voltage -0.4 -0.4 -0.4 -0.4 Volts re 150 mA IB 15 mA 
(pulsed, see note 5) 

VCE(sat) Collector Saturation Voltage -1.6 -1.6 -1.6 -1.6 Volts re 500 mA IB 50 mA 
(pulsed, see note 5) 

VBE(sat) Base Saturation Voltage -1.3 -1.3 -1.3 -1.3 Volts re 150 mA Ia 15 mA 
(pulsed, see note I) 

VBE(sat) Base Saturation Voltage -2.6 -2.6 -2.6 -2.6 Volts re 500 mA IB 50 mA 
(pulsed, see note 1) 

td Turn-On Delay Time 10 10 10 10 nsec 1cs = 150 mA 1Bl 15 mA 
(see Figure 1) 

tr Rise Time (see Figure 1) 40 40 40 40 nsec 1cs = 150 mA 1Bl 15 mA 

ts Storage Time (see Figure 2) BO BO BO BO nsec 1cs = 150 mA, 181 = 182 15 mA 

tf Fall Time (see Figure 2) 30 30 30 30 nsec 1cs = 150 mA, 181 = 182 15 mA 

ton Turn On Time (see Figure 1) 45 45 nsec 1cs = 150 mA 1Bl 15 mA 

toff Turn Off Time (see Figure 2) 100 100 nsec 1cs = 150 mA, 181 = 182 15 mA 

PHYSICAL DIMENSIONS 
in accordance with 

JEDEC (T0-5) outline 

NOTES:Alldl""""°"'inlnchll 
l.Mdsarel04d-pe.tedkowlr 

Collector 

COiiector inter1111lly conr!Kted to ca• 

2N2904 • 2N2904A 
2N2905 • 2N2905A 

PHYSICAL DIMENSIONS 
in accordance with 

JEDEC (T0-18) outline 

NOTES:Alldimensionsininchls 
t.e.11ar.sald-platedkovar 
Coli.etorlntllr1111llyC«tl'llCtedtocaM 

2N2906 • 2N2906A 
2N2907 • 2N2907A 

Copyright 1964 by Fairchild Semiconductor, a division of Fairchild Camera and Instrument Corporation 

FAIRCHILCJ 
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ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 
2N2904 2N2904A 2N2905 2N2905A 
2N2906 2N2906A 2N2907 2N2907A 

Symbol Characterisitc Min. Max. Min. Max. Min. Max. Min. Max. Units Test Conditions 

hfe High Frequency Current Gain 2.0 2.0 2.0 2.0 IC 50 mA VCE = -20 v 
(f = 100 me) 

1CBO 
Collector Cutoff Current 20 10 20 10 nA IE 0 VCB = -50 v 

ICBO(l50'C) Collector Cutoff Current 20 10 20 10 11A IE 0 VCB = -50 v 

1CEX 
Collector Reverse Current 50 50 50 50 nA VCE = -30 v VBE = +0.5 v 

IB Base Current 50 50 50 50 nA VCE = -30 v VBE = +0.5 v 

cob Output Capacitance (f = 100 kc) 8.0 8.0 8.0 8.0 pf IE 0 VCB = -10 v 

CTE Emitter Transition Capacit;mce 30 30 30 30 pf re 0 VEB = -0.5 v 
(f = 100 kc) 

BVCBO Collector to Base Breakdown Voltage -60 -60 -60 -60 Volts IC 10 µA IB 0 

VCEO(sust) Collector to Emitter Sustaining -40 -60 -40 -60 Volts 
IC (p:ls~~) mA IB 0 

Voltage (Notes 4 and 5) 

BVEBO Emitter to Base Breakdown Voltage -5.0 -5.0 -5.0 -5.0 Volts IE = 10 µA IC 0 

FIG. l TEST CIRCUIT FOR DETERMINING DELAY TIME 
AND RISE TIME 

FIG. 2 TEST CIRCUIT FOR DETERMINING STORAGE TIME 
AND FALL TIME 

INPUT 
zo = 50 Q 

PRF = 150 PPS 
Rise time:.:: 2 nsec 

~l:u 
-~ L2oonsec 

NOTES 

-30 

1 K 

50 

To osci I loscope 
Rise time:.:: 5 nsec 
Zin = 10MQ 

INPUT 
zo = 50Q 
PRF = 150 PPS 
Rise ti me :.:: 2 nsec 

~3:u-
~ L20onsec 

lK 

50 

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

15V 

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 

-6 

To osci I loscope 
Rise time:.:: 5 nsec 
Zin = lOMQ 

(3) These ratings give a maximum junction temperature of 200°C and junction-to-case thermal resistance of 58.3°C/Watt (derating factor of 17,2mW/°C); junction-to­
ambicnt thermal resistance of 292°C/Watt (derating factor of 3.42 mW/°C) for the 2N2904, 2N2904A, 2N2905, and 2N2905A. Junction-to-case thermal resistance of 
97.3°C/Watt (derating factor of 10.3mW/°C); junction-to-ambientthermal resistance of 437°C/Watt (deratingfactor of 2.28mW/°C) for the 2N2906, 2N2906A, 2N2907, 
and 2N2907A. 

(4) Rating refers to a high-current point :vhere collector-to-emitter voltage is lowest. 

(5) Pulse Conditions: length S 300 µsec; duty cycle S 2%. 

Fairchild cannot assume responsibility for use of any circuitry described. No circuit patent licenses are implied. 
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FAIRCHILD NPN 
2N3009 

DIFFUSED SILICON PLANAR 
EPITAXIAL TRANSISTOR 

HIGH SPEED SATURATED SWITCH 

The 2N3009 is an NPN silicon PLANAR epitaxial transistor designed for memory applications to 

500 milliamperes. It features the unique combination of 350 me fr minimum with a guaranteed 

300 milliampere collector saturation voltage of 0.5 volt. 

PHYSICAL DIMENSIONS 
in accordance with 

JEDEC (TO· 52) outline 

ABSOLUTE MAXIMUM RATINGS [Note 1] 
Maximum Temperatures 

Storage Temperature 
Operating Junction Temperature 
Lead Temperature (Soldering, 60 sec time limit) 

Maximum Power Dissipation 
Total Dissipation at 25°C Case Temperature [Notes 2 and 3] 

Maximum Voltages 

at 100°C Case Temperature [Notes 2 and 3] 
at 25°C Ambient Temperature [Notes 2 and 3] 

Veeo Collector to Base Voltage 
Vees Collector to Emitter Voltage 
VeEO Collector to Emitter Voltage 
V .. o Emitter to Base Voltage 

-65°C to +200°C 
2oo·c Maximum 
300°C Maximum 

1.2 Watts 
0.68 Watt 
0.36 Watt 

40 Volts 
40 Volts 
15 Volts 

4.0 Volts 

ml]DIA.1 L~:~~ DIA. 
.150 11 

~~MAA 
3 LEADS n n n .500 MIN. 

:~rn DIA LJ Li LJ-1 

.100 
Base 

Emitter 

45; yj/ "-v Collector 
.046 ~vs. L.__.048 """' 
.036 .028 

NOTES: All drmens1onsin inches 

Leadsaregold·platedkovar 

Collector •~ternally connected tocHe 

ELECTRICAL CHARACTERISTICS (25°C free air temperature unless otherwise noted) 

SYMBOL CHARACTERISTIC MIN. 

h,. DC Pulse Current Gain [Note 5] 30 
hFE DC Pulse Current Gain [Note 5] 25 
hFE DC Pulse Current Gain [Note 5] 15 
Ve, (sat) Collector Saturation Voltage 
Ve, (sat) Collector Saturation Voltage 
Vee (sat) Collector Saturation Voltage (+85°C) 
Vee (sat) Collector Saturation Voltage 
v .. (sat) Base Saturation Voltage 0.75 
v .. (sat) Base Saturation Voltage 
v .. (sat) Base Saturation Voltage 
h,, High Frequency Current Gain (f = 100 me) 3.5 
c •• Output Capacitance 
Cre Emitter Transition Capacitance 
Ices Collector Reverse Current 
lc.s (85°C) Collector Reverse Current 
BVceo Collector to Base Breakdown Voltage 40 
BVces Collector to Emitter Breakdown Voltage 40 
Ve'° (sust) Collector to Emitter Sustaining Voltage 15 

[Notes 4 and 5] 
BV .. o Emitter to Base Breakdown Voltage 4.0 
T, Charge Storage Time Constant [Note 6] 
t., Turn On Time [Note 6] 
t.11 Turn Off Time [Note 6] 

TYP. MAX. 

60 120 
55 

0.16 0.18 
0.18 0.28 
0.18 0.3 
0.39 0.5 
0.82 0.95 
0.97 1.2 

1.3 1.7 
5.5 
3.3 5.0 
6.5 8.0 

0.04 0.5 
0.5 15 

8.0 18 
9.0, 15 
15 25 

UNITS 

Volts 
Volts 
Volts 
Volts 
Volts 
Volts 
Volts 

pf 
pf 
µA 
µA 

Volts 
Volts 
Volts 

Volts 
nsec 
nsec 
nsec 

TEST CONDITIONS 

le= 30 mA 
le= 100 mA 
le= 300 mA 
le= 30 mA 
le= 100 mA 
le= 30 mA 
le= 300 mA 
le= 30 mA 
le= 100 mA 
le= 300 mA 
le= 30 mA 
le= 0 
le= 0 

Vee= 20 V 
Vee= 20 V 
le= 100 µA 
le= 100 µA 
le= 10 mA 

(pulsed) 

Vee= 0.4 V 
Vee= 0.5 V 
Vee= 1.0 V 

le= 3.0 mA 
le= 10 mA 
le= 3.0 mA 
le= 30 mA 
le= 3.0 mA 
le= 10 mA 
le= 30 mA 

Vee= 10 V 
Vee= 5.0V 
v .. = 0.5 v 
v .. = 0 
Vee= 0 

le = 0 
Vee= 0 
le= 0 

le = 100 µA le = 0 
le= I.,;:::: 10 mA, I.,;:::: -10 mA 
le ;:::: 300 mA, I., ;:::: 30 mA 
le ;:::: 300 mA, 1., ;:::: 30 mA, I., ;:::: -30 mA 

(1) These ratings are limiting values above which the serviceability of any individual semiconductor de· 
tll vice may be impaired. 

111 (2) These are steady state limits. The factory should be consulted on applications involving pulsed or FA I R C H I L c:J 
I- low duty cycle operations. 
O (3) These ratings give a maximum junction temperature of 200°C and junction-to-case thermal resistance 
Z of 146°C/watt (derating factor of 6.85 mW/°C). Junction-to-ambient thermal resistance of 486°C/watt SEMI CD ND UCTD R 

(derating factor of 2.06 mW I ° C). A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 
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FAIRCHILD NPN DIFFUSED SILICON PLANAR EPITAXIAL TRANSISTOR 

TYPICAL ELECTRICAL CHARACTERISTICS 
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COLLECTOR CHARACTERISTICS* 
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ct: 120 
fl 2.0 A 
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; 80 
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• Single family characteristics on Transistor Curve Tracer. 
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BASE CHARACTERISTICS* 
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FAIRCHILD NPN DIFFUSED SILICON PLANAR EPITAXIAL TRANSISTOR 

TYPICAL ELECTRICAL CHARACTERISTICS 
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COLLECTOR REVERSE CURRENT 
VERSUS REVERSE BIAS VOLTAGE 

I TA = 25"C 
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FALL TIME VERSUS TURN ON AND 
TURN OFF BASE CURRENT 
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STORAGE TIME VERSUS TURN ON 
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EMITTER TRANSITION ANO OUTPUT 
CAPACITANCES VERSUS REVERSE 

BIAS VOLTAGE 
10 

8.0 R l. ~..,J,,"~' 
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REVERSE BIAS VOLTAGE - VOLTS 

SWITCHING TIMES VERSUS 
AMBIENT TEMPERATURE 
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STORAGE TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENT 

191 - TURN ON BASE CURRENT - mA 

FALL TIME VERSUS TURN ON ANO 
TURN OFF BASE CURRENT 

-1oor--~~~~-r--~~V~~~~ 

'c""300mA 

0 0~~-,~o~-----'•o-'--~60---'r--a~o-----'---,-,'100 

I Bl - TURN ON BASE CURRENT - mA 

CHARGE STORAGE TIME MEASUREMENT CIRCUIT 

'A' 8900 0.1 1 KO 

5000 910 

0-='\I 

0.0023 0.0023 
+6V 10% Pulse waveform 

at point 'A' 

-JO 

Pulse Generator 
Vin Rise Time < I nsec 
Source Impedance = 500 
PW ~ 300 nsec 
Duty Cycle < 2% 

560 
10 10 

+ + ~10% __ ..,j_-,-s-'--j 

To Sampling Oscilloscope 

<iN"' lQMQ 
Rise Time ~ 1 nsec 

t..·t.u MEASUREMENT CIRCUIT 

Pulse Source 

Rise and Fall 

<I nsec 

Pulse Width ~ 240 nsec 

-3.0V +lOV 

lkO 

(4) Rating refers to a high-current point where collector-to-emitter voltage is lowest. 

(5) Pulse Conditions: length = 300 µsec; duty cycle= 1 % . 
(6) See switching circuits for exact values of le, 181 , and 182• 
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To Sampling Scope 

Rise Time < 1 nsec 
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FAIRCHILD NPN 
2N3010 

D I FF U S E D S I LI C 0 N P LA NA R 
EPITAXIAL TRANSISTOR 

HIGH SPEED SATURATED SWITCH 

The 2N3010 is an NPN silicon PLANAR epitaxial designed specifically for high-speed saturated 
switching applications in the 50-100 me range at power levels from 100 microwatts to 300 milli­
watts. This device is suitable for most small-signal, RF, and digital type circuits. 

ABSOLUTE MAXIMUM RATINGS [Note 1] 
Maximum Temperatures 

Storage Temperature 
Operating Junction Temperature 
Lead Temperature (Soldering, 60 sec time limit) 

Maximum Power Dissipation 
Tptal Dissipation at 25°C Ambient Temperature [Notes 2 and 3] 

Maximum Voltages 
Vcao Collector to Base Voltage 
Vrn Collector to Emitter Voltage 
Vcw Collector to Emitter Voltage [Note 4] 
VEBo Emitter to Base Voltage 

-65°C to +200°C 
200°C Maximum 
300°C Maximum 

0.3 Watt 

15 Volts 
11 Volts 

6.0 Volts 
4.0 Volts 

(1) These ratings are limiting values above which the serviceability of any individual semiconductor 

PHYSICAL DIMENSIONS 
in accordance with 

JEDEC (T0·18) outline 

.195 DIA~ 1-

.178 _j·. I r,.230 DIA ,\n I I .209 . 

minl~lMAX 
L_VTr 

3 LEADS n n n .500 MIN. 

:~l~ DIA. LJ LJ LJ _j 

.100 
Base 

Emitter 
.100 

' 

cii device may be impaired. 
~ (2) This is a steady state limit. The factory should be consulted on applications involving pulsed or low F=A.I RC HI LCJ 
~ duty cycle operations 

(3) This rating gives a maximum junction temperature of 200'C and junction-to-ambient thermal resist-
ance of 583'C/watt (derating factor of 1.71 mW/'C). SEMICONDUCTOR 

A DIVISION OF FAIRCHILD CAMERA ANO INSTRUMENT CORPORATION 
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FAIRCHILD NPN DIFFUSED SILICON PLANAR EPITAXIAL TRANSISTOR 

TYPICAL ELECTRICAL CHARACTERISTICS 
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I • 10 lg 

85 c ....a 
25'C 

1.0 10 
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• Single family characteristics on Transistor Curve Tracer. 
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FAIRCHILD NPN DIFFUSED SILICON PLANAR EPITAXIAL TRANSISTOR 

TYPICAL ELECTRICAL CHARACTERISTICS 
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I Bl - TURN ON BASE CURRENT - mA 
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EMITTER TRANSISTION AND 
OUTPUT CAPACITANCE VERSUS 

REVERSE BIAS VOLTAGE 
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50~ 

SWITCHING TIMES VERSUS . 
COLLECTOR CURRENT 

SWITCHING TIMES VERSUS 
AMBIENT TEMPERATURE 
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> 

LOWER LIMITING VOLTAGE 
VERSUS SOURCE RESISTANCE 
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IC - COLLECTOR CUR.RENT - mA TA - AMBIENT TEMPERATURE - °C Rs - 50U.RCE RESISTANCE - OHMS 

PROPAGATrON DELAY TIME 
VERSUS 

COLLECTOR SUPPLY VOLTAGE 
FIVE STAGE RING OSCILLATOR FOR MEASUREMENT 

OF PROPAGATION DELAY 

4!--+~'l-!-+-+--+--+--+-+--1---l 

I"-.. 

.JI. lt--+--+--+--+-+-t--+--+--+--1 

I------- 5 TRANSISTORS ------i 
I 

Yee - COLLECTO~ SUPPLY VOLTAGE - VOLTS 

tp11 • IOfosc 

CHARGE STORAGE TIME - CONSTANT TEST CIRCUIT 

+5.2 v +3.0 v 

Mercury Type Pulser 
Rise TI me< l nsec 

5011 50011 To Sampling Scope 

t--'1/1/V--t-lf--W\.--o Rise Time< 1.0nsec 

Output Impedance· 50 ll 530 ll 
~ll l;n"'l()()Kll 

PW~200nsec 

Yf·· 

toN AND to., TEST CIRCUIT 

Mercury Type Pulser 
Rise Time <1 nsec 
Output Impedance· 50 ll 
PW'~200nsec 34 ll 

O;l 2K 

VIN --rl--T-'W\-<: 
1SO!l. 2K 

Vcc·+l.OV 

50 ll 
ll TO SAMPLING SCOPE 

~Your RISE TIME < 1.0 nsec 
.O.l l;n"'IOOK!l 

toff 

to11-

(4) Rating refers to a high-current point where collector-to·emitter voltage is lowest, 

(5) Pulse Conditions: length = 300 µsec; duty cycle = 1 % . 
(6) See switching circuits for exact ';;alues of 10 181 , and 182• 
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2N3011 
FAIRCHILD NPN DIFFUSED SILICON PLANAR 

EPITAXIAL TRANSISTOR 
HIGH SPEED SATURATED SWITCH 

The 2N3011 is an NPN silicon PLANAR epitaxial transistor designed specifically for high-speed 
saturated switching applications in the 50-100 me range at current levels from 100 microamperes 
to 100 milliamperes. It is suitable for most small-signal, RF, and digital type circuits_ 

ABSOLUTE MAXIMUM RATINGS [Note 1] 
Maximum Temperatures 

Storage Temperature 
Operating Junction Temperature 
Lead Temperature (Soldering, 60 sec time limit) 

Maximum Power Dissipation 
Total Dissipation at 25"C Case Temperature [Notes 2 and 3] 

at lOO"C Case Temperature [Notes 2 and 3] 
at 25°C Ambient Temperature [Notes 2 and 3] 

Maximum Voltages 
Vcao Collector to Base Voltage 
Vces Collector to Emitter Voltage 
Vceo Collector to Emitter Voltage [Note 4] 
V"o Emitter to Base Voltage 

-65°C to +200°C 
2oo•c Maximum 
300°C Maximum 

1.2 Watts 
0.68 Watt 
0.36 Watt 

30 Volts 
30 Volts 
12 Volts 

5.0 Volts 

ELECTRICAL CHARACTERISTICS (25°C free air temperature unless otherwise noted) 

PHYSICAL DIMENSIONS 
in accordance with 

JEDEC (T0-18) outline 

.195 DIA-1 r-

.178 -ril ir-:~~ DIA 

:f?~~ /-5_ MAX. 
.L . TT 

3 LEADS ~ ~ ~ .500 MIN. 
.019 DIA. l 
.016 -

.100 
Base 

LeadNo.2 

Emitter 
Lead No.I 

.100 

Collector 
1.eadNo.3 

NOTES: Alt dimensions in inches 

Leads are gold-plated kover 
Collec:tor internally cormectP.d In f'.3~l' 

SYMBOL CHARACTERISTIC MIN. TYP. MAX. UNITS TEST CONDITIONS 

h,. DC Pulse Current Gain [Note 5] 30 70 120 le= 10 mA Vee= 0.35 V 
h,e DC Pulse Current Gain [Note 5] 25 75 le= 30 mA Vee= 0.4 V 
h,e DC Pulse Current Gain [Note 5] 12 50 le= 100 mA Ve = 1.0 v 
Vee (sat) Collector Saturation Voltage 0.17 0.2 Volts le= 10 mA = 1.0 mA 
Vee (sat) Collector Saturation Voltage 0.18 0.25 Volts le= 30 mA = 3.0 mA 
Ve, (sat) Collector Saturation Voltage ( +85 • C) 0.15 0.3 Volts le= 10 mA = 1.0 mA 
Ve, (sat) Collector Saturation Voltage 0.3 0.5 Volts le= 100 mA = 10 mA 
Vae (sat) Base Saturation Voltage 0.72 0.8 0.87 Volts le= 10 mA = 1.0 mA 
v., (sat) Base Saturation Voitage 0.9 1.15 Volts le= 30 mA = 3.0 mA 
v,. (sat) Base Saturation Voltage 1.1 1.6 Volts le= 100 mA = 10 mA 
h •• High Frequency .current Gain (f = 100 me) 4.0 6.5 le= 20 mA Ve,= 10 V 
c., Output Capacitance 2.3 4.0 pf I,= 0 Vea= 5.0 V 
Ices Collector Reverse Current 0.05 0.4 µA Ve•= 20 V v .. = 0 
Ices (85°C) Collector Reverse Current 1.0 10 µA Ve•= 20 V v .. = 0 
BVcao Collector to Base Breakdown Voltage 30 Volts le= 10 µA I,= 0 
BVces Collector to Emitter Breakdown Voltage 30 Volts le= 10 µA VEB = 0 
Vceo (sust) Collector to Emitter Sustaining Voltage 12 Volts le= 10 mA la= 0 

(pulsed) 
BV"o Emitter to Base Breakdown Voltage 5.0 Volts I,= 100 µA le= 0 
Ts Charge Storage Time Constant [Note 6] 13 nsec le = 1,, :::::: 10 mA, I,,:::::: -10 mA 
t •• Turn On Time [Note 6] 15 nsec le:::::: 30 mA I.,:::::: 3.0mA 
tofl Turn Off Time [Note 6] 20 nsec le :::::: 30 mA, I,, :::::: 3.0 mA, I,,:::::: -3.0 mA 

(1) These ratings are limiting values above which the serviceability of any individual semiconductor illlilllilllllllilllllllilllllllllllllllilllllllllll• 
•• device may be impaired. FA. I ll"""'tl CH I L CJ 
~ (2) These are steady state limits. The factory should be consulted on applications involving pulsed or l"""llllC: 
I; low duty cycle operations. llllllll!illlllll!illllllllllllllllllllllllllllll!llllllll 
Z (3) These ratings give a maximum junction temperature of 200°C and junction-to-case thermal resistance 

of 146°C/watt (derating factor of 6.85 mW/°C). Junction-to-ambient thermal resistance of 486°C/watt SEMI CONDUCTOR 
(derating factor Of 2.Q6 mW/ °C). A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 
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FAIRCHILD NPN DIFFUSED SILICON PLANAR EPITAXIAL TRANSISTOR 

TYPICAL ELECTRICAL CHARACTERISTICS 

COLLECTOR CHARACTERISTICS* COLLECTOR CHARACTERISTICS* 

~ 
~ 60 

!l! !---+---+-+-+--+ 

~ 40 t--+--+--+--+-

8 

VcE - COLLECTOR VOLTAGE - VOLTS VcE - COLLECTOR VOLTAGE - VOLTS 

VcE - COLLECTOR VOLTAGE - VOLTS 

PULSED DC CURRENT GAIN VERSUS 
COLLECTOR CURRENT 

o._... ......... ~~_,._,_ ............ ~~~,.,.....~ 
0.01 0.1 l.O 10 100 500 

lc - COLLECTOR CURRENT - mA 

I ~r-+-+-+---+-:.,;~"9--:::;ol-...;.:+-; 
g 
~ 40 t--+---+---1-

8 

~ 
,.'ti. 

z.o 

0.1 0.4 O.l 

VcE - COLLECTOR VOLTAGE - VOLTS 

BASE SATURATION VOLTAGE 
VERSUS COLLECTOR CURRENT 

,:rni;B 

~ 12'. 
zs•c "'1 

i----1 
-I- ~ 

r"1 
0.4 

0 
O.l l.O 10 100 SOO 

lc - COLLECTOR CURRENT - mA 

*Single family characteristics on Transistor Curve Tracer. 
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BASE CHARACTERISTICS* 
100 

t- T~ • 1.sslc 
lOmA r, 
ZOmA '"' lOmA '"' 40mA b 
SOmA r-, 

! 
':' 

_u zo _., 

Jj 
O.Z 0.4 0.6 0.8 1.0 l.Z 

VsE - BASE VOLTAGE - VOLTS 

BASE CHARACTERISTICS* 

~ ~t---+--+-+--t--tt++tt--t--t---+---1 
IOmA--b,, 

I!! s. g 
0 

~ !:i z.o 
g 

0 

s 

~ 1. 

~ 
0. 

~ 
8 o. z 

~w 
I 

0.4 0.8 l.Z 1.6 z.o 
V BE - BASE VOLTAGE - VOLTS 

COLLECTOR SATURATION VOLTAGE 
VERSUS COLLECTOR CURRENT 
Irr 

t-l~l~llB 

l 
~ ?1 ss•c 

zs•c 
>u O. 

O.l l.O 10 100 SOD 

le - COLLECTOR CURRENT - mA 



FAIRCHILD NPN DIFFUSED SILICON PLANAR EPITAXIAL TRANSISTOR 

TYPICAL ELECTRICAL CHARACTERISTICS 

SWITCHING TIMES VERSUS 
COLLECTOR CURRENT 

1.01--+--l-+-+-+---+-l-ll'---l'~~+---+-< 
"'1-...td 

l.OL-.....L-!.....L..l-.l.....-...l...-"--'-'-.1.....-I ""'~ 
l.O 2.0 5.0 ID 20 50 100 300 

50 

le - COLLECTOR CURRENT - mA 

RISE TIME VERSUS COLLECTOR 
AND TURN ON BASE CURRENT 

le - COLLECTOR CURRENT - mA 

STORAGE TIME VERSUS 
TURN ON AND TURN OFF 

BASE CURRENT 

1.0 4.0 6.0 8.0 

l Bl - TURN ON BASE CURRENT - mA 

10 

FALL TIME VERSUS TURN ON AND 
TURN OFF BASE CURRENT 

-
QL-..L-L-L-L.-L.-'-,-....J-"---"__,J 

0 1.0 4.0 6.0 8.0 10 

ls1 - TURN ON BASE CURRENT - mA 

SWITCHING TIMES VERSUS 
AMBIENT TEMPERATURE 

le"" lOmA, 161 "" 3.0mA, 162 ""' -l.5mA 

12 Vee ~ J.ov 

O'-----'----'---'--..J----'----1 
25 so 75 100 

TA - AMBIENT TEMPERATURE - °C 

EMITTER TRANSITION AND 
OUTPUT CAPACITANCE VERSUS 

REVERSE BIAS VOLTAGE 
s.o--~-------

1.0 l--+-+++--+-+-+-l+----+---l--+-1-1 

REVERSE BIAS VOLTAGE - VOLTS 

STORAGE TIME VERSUS 
TURN ON AND TURN OFF 

BASE CURRENT 

lc~30mA 

OL..._J---'--1---+---'-L..J.-'---'-ve_L_y·JL.o~v 
0 1.0 4.0 6.0 8.0 10 

I Bl - TURN ON BASE. CURRENT - mA 

FALL TIME vrnsus TURN ON AND 
TURN liFF BASE CURRENT 

12 

o'--'---'-~~~~-'---'---'-~--'--' 
0 2.0 4.0 6.0 8.0 10 12 

181 - TURN ON BASE CURRENT - mA 

2-1 !:>~ 

u 
> 

z 

DELAY TIMi.: VERSUS TURN ON 
BASE CURRENT AND 

BASE-EMITTER OFF VOLTAGE 

I Bl - TURN ON BASE CURRENT - mA 

CONTOURS OF CONSTANT GAIN 
w.-TB~AN~D~W~ID~T~H~PrRrODrUrC~T+!f~,)-,--, 

0.1 ~+-"'-+-++---+--+-! 
0. tl.'-:c. O--:c':1. 0--'-';L;--,':--1.J,.-.l_LL,..--,.T~J,,..L• 15-~-'-C .,.J 

5.o 10 10 50 too JOO 

le - COLLECTOR CURRENT - mA 

STORAGE TIM;'. VERSUS 
Tl!RN ON AND TURN OFF 

BASE CURRENT 
~r--r--r--r-r[T"r-~Ll~~~~ 

~ 

's1 - TURN ON BASE CURRENT - mA 

FALL TIME VERSUS TURN ON AND 
TURN OFF BASE CURRENT 

f .. _lc"1o mA 7 l2 lZ 
Vee ·J.ov i.L V 

5 ll L V 
f--+-+-~~"''" v v v 

J V. ~~ J2JL 
~ 20 

~ 
5 

V17'.L ~ v 
~l/pY' -le< Y JP" 

;:; l 

l2 v 
v 

0 
to 15 w 15 ~ 

I Bl - TURN ON BASE CURRENT - mA 



COLLECTOR CUTOFF CURRENT 
VERSUS REVERSE BIAS VOLTAGE 

COLLECTOR CUTOFF CURRENT 
VERSUS AMBIENT TEMPERATURE 

LOWER· LIMITING 
VOLTAGE VERSUS 

SOURCE RESISTANCE 
1000.---....--.--r-...-r--..--.-~---. 

f-~-~~c-+---+---1-+--+---+--+LC._.., I 
Vea ·20v-1 

50 

1J.)ol1-1 
ts: 

~ v 5 1001---+--+----+---+-1--~.L'.1,,,_,_,__-+-~ ~ 
5 

10 

1 k:'j 
I 
§ ~ 

....-d 
,,,/" I 1.0 

rs: .Y ~ 
~ ~ 10 ,___.!L'.l'----l-+--+---+----+----1-t---+--< / _.....,,.. R~ 

- 0.1 N 
ffi 

~(.) 60 

Vee - COLLECTOR TO BASE VOLTAGE - VOLTS 

o~ Vin 
-10---

Pulse Generator 
Vin Rise Time c::: I nsec 
Source ·impedance= 50!l 

- IA + le 
lpd = --20--

-~ 

"fpd = Average Propagation per Transistor 

LJ 
lK 

0.01~ 50 75 

TA - AMBIENT TEMPERATURE - °C 

100 
50 

100 

~ 
Jvcrn -- !'>-

l K 10 K 

Re - SOURCE RESISTANCE - OHMS 

CHARGE STORAGE TIME- CONSTANT TEST CIRCUIT 

500!1 

0.0023 
56!1 

11 v~ 

Vin Rise Time less than l nsec 
PW:::=: 300 nsec 
Duty Cycle < 2 % 

10 
+ -

890 n 0.1 lKn 
Voul 

91!1 

0.0023 

10 
- + 

~ lOV 

t,,-t," MEASUREMENT CIRCUIT 

Vin 0.1 

Rise Ti me < 1 nsec 100 Q 
Pulse Width > 200 nsec 

To Sampling Scope 
Rise Time< lnsec 
Input Z "' 100 K 

Pulse Source =-F 1---+-~w--1: 
zin=50Q -= -= 

Ton' Vee= 2V 

V 8 B Grau nded 

Vin = 7V 

To11' Vee = 2V 

v88 = 7V 

Vin= ·13V 

CIRCUIT FOR MEASUREMENT OF PROPAGATION DELAY 

.------------------- - ---------<>+Jee 

510 

----., 
!._ __ 

r-1 

AVERAGE PROPAGATION 
DELAY PER TRANSISTOR 

VERSUS COLLECTOR VOLTAGE 

AVERAGED OVlR TEN STAGES 
SEE PROPAGATION DHAY CIRCUIT 

Vee - SUPPLY VOLTAGE - VOLTS 

To Sampling Oscilloscope 
Input Impedance = 50 !l 
Rise Time~ lnsec 

,,:A-l-----l~s 
Pulse Generator 50'% ~,'---+------~ 

tr < 0.5 nsec 50 
lo = 500 

WAVEFORM 2 WAVEFORM 1 STAGES 

'------<I-------<>--------------------~ 

I 
I 

Waveforms 1 and 2 Superimposed 

(4) Rating refers to a high-current point where collector-to-emitter voltage is lowest. 

(5) Pulse Conditions: length= 300 µsec; duty cycle= 1 % . 
(6) See switching circuits for exact values of le, 181 , and 182• 
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2N3012 
PNP HIGH-SPEED SWITCH AND RF AMPLIFIER 

DIFFUSED SILICON PLANAR EPITAXIAL TRANSISTOR 

The 2N3012 is a 600 me PNP silicon PLANAR epitaxial transistor designed for saturated and non­

saturated switching circuits requiring up to 200 milliamperes of collector current. It is suitable for 

· 20 me amplifiers, 10.7 me IF amplifiers, and 100 me oscillator converter circuits. 

ABSOLUTE MAXIMUM RATINGS [Note 1] 
Maximum Temperatures 

Storage Temperature 
Operating Junction Temperature 
Lead Temperature (Soldering, 60 sec time limit) 

Maximum Power Dissipation 
Total Dissipation at 25°C Case Temperature [Notes 2 and 3] 

at 25°C Ambient Temperature [Notes 2 and 3] 

Maximum Voltages 
Vceo Collector to Base Voltage 
Vceo Collector to Emitter Voltage [Note 4] 
Vas Collector to Emitter Voltage 
Veeo Emitter to Base Voltage 

-65°c to +2oo·c 
200°c Maximum 
300°C Maximum 

1.2 Watts 
0.36 Watt 

-12 Volts 
-12 Volts 
-12 Volts 
-4.0 Volts 

ELECTRICAL CHARACTERISTICS (25°C free air temperature unless otherwise noted) 

PHYSICAL DIMENSIONS 
in accordance with 

JEDEC (T0·18) outline 

NOTES: All dimensions in mches 
Leads are gold·plated kovar 
Collector internally connected to case 
Package weight is 0.43 gram 

SYMBOL CHARACTERISTIC MIN. TYP. MAX. UNITS TEST CONDITIONS 

hFE DC Pulse Current Gain [Note 5] 
hFe DC Pulse Current Gain [Note 5] 
h., DC Pulse Current Gain [Note 5] 
Ve, (sat) Collector Saturation Voltag.e 
Ve, (sat) Collector Saturation Voltage 
Vee (sat) Collector Saturation Voltage (+85°C) 
Ve, (sat) Collector Saturation Voltage 
Vee (sat) Base Saturation Voltage 
Vee (sat) Base Saturation Voltage 
v., (sat) Base Saturation Voltage 
h1. High Frequency Current Gain (f = 100 mC} 
Cob Output Capacitance 
Cre Emitter Transition Capacitance 
Ices Collector Reverse Current 
Ices (85°C} Collector Reverse Current 
BV.ceo Collector to Base Breakdown Voltage 
BVces Collector to Emitter Breakdown Voltage 
Vceo (sust) Collector to Emitter Sustaining Voltage 

[Notes 4 and 5] 
BVeeo Emitter to Base Breakdown Voltage 
t.. Turn On Time [Note 6] 
t.,, Turn Off Time [Note 6] 

30 70 120 
25 50 
20 40 

-0.07 -0.15 
-0.1 -0.2 

-0.15 -0.4 
-0.25 -0.5 

-0.78 -0.90 -0.98 
-0.85 -1.12 -1.2 

-1.4 -1.7 
4_.o 5.5 

3.3 6.0 
3.8 6.0 

0.05 80 
0.003 5.0 

-12 
-12 
-12 

-4.0 
25' 60 
35 75 

Volts 
Volts 
Volts 
Volts 
Volts 
Volts 
Volts 

pf 
pf 
nA 
µA 

Volts 
Volts 
Volts 

Volts 
nsec 
nsec 

le= 30 mA 
le= 10 mA 
le= 100 mA 
le= 10 mA 
le= 30 mA 
le= 30 mA 
le= 100 mA 
le= 10 mA 
le= 30 mA 
le= 100 mA 
le= 30 mA 
le= 0 
le= 0 

Vee= -6.0 V 
Vee= -6.0V 
le= 10 µA 
le= 10 µA 
le= 10 mA 

(pulsed) 
le= 100 µA 
le:::::: 30 mA 
le:::::: 30 mA, 

Vee= -0.5 V 
Vee= -0.3 V 
Vc=-1.0V 

= 1.0 mA 
= 3.0 mA 
= 3.0 mA 
= lOmA 
='= 1.0 mA 
= 3.0 mA 
= 10 mA 

Ve,= -10 V 
Vee·= -5.0 V 
v .. = -0.5 v 
v .. = 0 
v .. = 0 

1. = 0 
le= 0 
1, = 0 

le= 0 
I,,:::::: 1.5 mA 

1,, :::::: 1.5 mA, 1,, :::::: -1.5 mA 

(1) These ratings are limiting values above which the serviceability of any individual semiconductor de- .,.lllllllllllllllllllllllllllllllllllllllllllllllllll 
v.ice may be impaired. Ill 

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or F=AI RC HI LC 
low duty cycle operations. lllllllllllllllllllllllllllllllllllllllllllJ 

(3) These ratings give a maximum junction temperature of 200°C and junction-to-case thermal resistance 11111 
of 146'C/watt (derating factor of 6.85 mW/"C). Junction-to-ambient thermal resistance of 486'C/watt SEMI CONDUCTOR 
(derating factor of ,.2.06 mW /° C). A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 
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FAIRCHILD TRANSISTOR° 2N3012 

TYPICAL ELECTRICAL CHARACTERISTICS 
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• Single family characteristics on Transistor Curve Tracer. 
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BASE CHARACTERISTICS* 
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FAIRCHILD TRANSISTOR 2N3012 

TYPICAL ELECTRICAL CHARACTERISTICS 
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CONTOURS OF CONSTANT GAIN 
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SWITCHING TIMES VERSUS 
AMBIENT TEMPERATURE 
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i -41-t-+-/T'l I $.IZ -)L , _L 
B t--t-t-~ LC:-1 L ..J-

; ·3r-+-i~r-t--+-~· -~y ~ 
~ 1 _i_ L ~ 
~-,r--+-;l++/-+V++-L--v-~i.L!'i'--i-+-+--1 

m_l _j_ 

o I-1Li4z_ 
0 -1 -2 -3 -4 -5 -6 

I ai - TURN Off BASE CURRENT - mA 

SWITCHING TIME TEST CIRCUIT 

10012 

Vin • -7V 
Vin • +6V 

Vout 
TO SAMPLING SCOPE 
RISE TIME < l nsec 
INPUT ;!1,lOOKQ 



INPUT ADMITTANCE VERSUS 
FREQUENCY-OUTPUT 

SHORT CIRCUIT 
~r---,--r-T"1r---,---,....-.-.l"'"'IT"'l'j__.., 

le·· lOmA ++---1--+-+--+-++---1 
Va • -lOV 91e rT 

I z; t----+-+-+--t---"-1---+--+--HH'.Lr--i 
I -bie 

• 201-----+-+-t-+--t---+-+--w+----t 

ii 
~ 
~ .H1---+-+-++--1----+__,,,l-+-+___, 

~ 101----1-+++--+---+l.Li-H-++--I 

~ sf---+-+-++--b~~~v-+-++--t 
......t'" 

010 20 ~so 100 200 500 1000 

f - FREQUENCY - me 

INPUT ADMITTANCE VERSUS 
COLLECTOR CURRENT AND 

VOLTAGE-OUTPUT SHORT CIRCUIT 
10 

•• 2 .,. 

0 

I• lOOmt 

I-

z 
V91e 

~ --l 
.-~ 

1.2:. ·•1e 
VcE•-SV,-lOV 

-1 -2 -5 -10 -20 -so -100 

le • COLLECTOR CURRENT - mA 

TYPICAL COMMON EMITTER ''Y" PARAMETERS 

OUTPUT ADMITTANCE VERSUS 
FREQUENCY-INPUT 

SHORT CIRCUIT 
I0,---.,-1;--,-..,....,..,.,.,..--,--,-,--, 

•c • 10 mA +-+-+++++<>---1--+-+-< 
~ VCE •·lOV ... 

E 12 t-----+--+--+-++t-++t---1---t-tflrr 

~ 1 
~ 81---+--+-++++-+++---l--+,f-H 
~ J .... 
I ILJ...1 

v 
I - FREQUENCY - me 

OUTPUT.ADMITTANCE VERSUS 
COLLECTOR CURRENT AND 

VOLTAGE-INPUT SHORT CIRCUIT 
10~~~.,-~~-1 ..... ~~ 

I• lOOmc 

I 
5 -10 -20 -so -100 

le - COLLECTOR CURRENf - mA 

.. FORWARD TRANSFER 
ADMITTANCE VERSUS 
FREQUENCY-OUTPUT 

SHORT CIRCUIT 

1! 
~ 40 t---i~ .... ,rl-++--+---+-+++---f 

ii 201---+--<~--~~-+-+---~-~~ 
~ i'-... ILl "' ~ ol---l--1-l--l-::::;,:"""'~.j:::j.~ 

l-20 r--+-+-+-+--+-7".L'"+v-+-t-+---1 

; -401--+--+-++-v-..L ... v--+-+-<-+--i 

~-~o---+--..+--t----+-+-+-+---i J.:1 'c. 10 mA 
~-ID Va• ·IOV 

~10~20_._..._,,,.so~100'o--'-~200,.....=~500=-~1000 

I - FREQUENCY • me 

FORWARD TRANSFER 
ADMITTANCE VERSUS 

COLLECTOR CURRENT AND 
VOLTAGE-OUTPUT SHORT CIRCUIT 
so~~~.,-~~-~~ 

'c - COLLECTOR CURRENT - mA 

I 

!!1 

REVERSE TRANSFER ADMITTANCE 
VERSUS FREQUENCY-INPUT 

SHORT CIRCUIT 

~ -6 

i 
• 10 20 so 100 200 500 

f - FREQUENCY - me 

REVERSE TRANSFER ADMITTANCE 
VERSUS COLLECTOR CURRENT 

AND VOLTAGE-INPUT 
SHORT CIRCUIT 

le - COll£CTOR CURRENT - mA 

NON SATURATED SWITCHING PERFORMANCE FIVE STAGE RING OSCILLATOR FOR MEASUREMENT 
OF PROPAGATION DELAY 

• 3V 

1.5 K 

+50V 

NOISE FIGURE VERSUS 
SOURCE RESISTANCE 

AND COLLECTOR CURRENT 
io•[ ~·i-,..JS1 

~ ~~~i~~m~~ ...... ~m::--,,,J~ 
~ l.K ~ ~ ~ ~ ~~ b,,. 

~ 'l.SJ1. i,.. N 
~ -...:r:s ... j_ 

i IOOl--l-t-t+-'\--l'<c~--t"'t~-tt"'..r-~ ~ 
6~ ~ 

-0.01 -0.1 -1.0 -10 
le • COU£CTOR CURRENT - mA 

INPUT 

OUTPUT 

Scale • 2 nsec I cm. 

510 Q 

~------------~~~--' 

..---- 5 TRANSISTORS ---­

lpd = -1-
IO 1osc 

IDEALIZED SMALL SIGNAL POWER 
GAIN VERSUS FREQUENCY 

NOISE FIGURE VERSUS 
FREQUENCY 

PROPAGATION DELAY TIME 
VERSUS 

COLLECTOR SUPPLY VOLTAGE· 
so 

40 

' » 

10 

I ·10Y 

t- v~, · -1ov---i 

hre·o .. :±d 
lSl Conjugate llotch 

JS] 
~ 

20 

10 

12 

~ 

~ 
10 1000 

0 

f - FREQUENCY - me 

I\ 

~ 

ic • o.5mA v 
VcE • -lOV 
Rs• lKQ 

10·3 10·2 rn·l I 10 JJf- Jo' 
f - FREQ!.JENCY - ll)C 

~ 

24.--~~~~~~--.~ 

41--+--+--+--+--+---1----1---1 

•c :;_10 a 
0 ~o ~~.4~-.,~+--"*12~~-16 

Vee - COU£CTOR SUPPLY VOLTAGE - VOLTS 

(4) Rating refers to a high-current point where collector-to-emitter voltage is lowest. 
( 

(5) Pulse Conditions: length = 300 µsec; duty cycle= 1 % . 
(6) See switching circuit for exact values of lc, 181' and 182• 

2-164 



2N3013 
NPN HIGH SPEED SATURATED SWITCH 

DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTOR 

GENERAL DESCRIPTION - The 2N3013 is an NPN Silicon Planar Epitaxial Transistor designed 

for memory applications to 500 milliamperes. It features the unique combination of350 MHz 

minimum fT with a guaranteed 300 milliampere collector saturation voltage of 0.5 volt. 

ABSOLUTE MAXIMUM RATINGS (Note I) 

Maximum Temperatures 

Storage Temperature 

Operating Junction Temperature 

Lead Temperature (Soldering, 60 sec time limit) 

Maximum Power Dissipation 

Total Dissipation at 25°C Temperature 

Maximum Voltages 

at 100°C Case Temperature 

at 25°C Ambient Temperature 

Collector to Base Voltage 

Collector to Emitter Voltage 

Collector to Emitter Voltage 

Emitter to Base Voltage 

(Notes 2 and 3) 

(Notes 2 and 3) 

(Notes 2 and 3) 

(Note 4) 

-65°C to +200°C 

200°c Maximum 

300°C Maximum 

1.2 Watts 

0.68 Watt 

0.36 Watt 

40 Volts 

40 Volts 

15 Volts 

5.0 Volts 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

PHYSICAL DIMENSIONS 
in accordance with 

JEDEC (T0-52) outline 

~.230DIA 

molA~~.209. 
.030MAX.ll 1.150 

Seatins L i.llS 
Pia~ 

3 LEADS ~ ~ ~ .500 MIN . 
. 01901A _J 
.016 . 

Base 

Collector 

NOTES: All dimensions in inche$ 
Leedsarel<Jld-pi.tedkoYlr 
Collectorinter1111llyconnected!Qcase 

Symbol Characteristic Min. Typ. Max. Units Test Conditions 

hFE DC Pulse Current Gain (Note 5) 

hFE DC Pulse Current Gain (Note 5) 

hFE DC Pulse Current Gain (Note 5) 

hFE(-55°C) DC Pulse Current Gain (Note 5) 

VCE(sat) Collector Saturation Voltage 

V CE(sat) Collector Saturation Voltage (+125°C) 

V CE(sat) Collector Saturation Voltage 

V CE(sat) Collector Saturation Voltage 

VBE(sat) Base Saturation Voltage 

VBE(sat) Base Saturation Voltage 

VBE(sat) Base Saturation Voltage 

NOTES: 

30 

25 

15 

60 

55 

40 

12 30 

0.16 

0.19 

0.18 

0.39 

0.75 0.82 

0.97 

1.3 

120 

0.18 

0.25 

0.28 

0.5 

0.95 

1.2 

1.7 

IC 30 mA VCE 0.4 v 
IC 100 mA VCE 0.5 v 
IC 300 mA VCE 1.0 v 
IC 30 mA VCE 0.4 v 

Volts IC 30 mA 1s 3.0 mA 

Volts IC 30 mA 1s 3.0 mA 

Volts IC 100 mA 1s 10 mA 

Volts IC 300 mA IB 30 mA 

Volts IC 30 mA IB 3.0 mA 

Volts IC 100 mA 1s 10 mA 

Volts IC 300 mA 1s 30 mA 

Additional Electrical Characteristics on page 2 

•·• Planar is a patented Fairchild process. 

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 

(3) These ratings give a maximum junction temperature of 200°C and junction-to-case thermal resistance of 146°C/Watt (derating factor of 6.85 mW /°C). Junction-to­
ambient thermal resistance of 486°C/Watt (derating factor of 2.06 mW/°C). 

(4) Rating refers to a high-current point where collector-to-emitter voltage is lowest. 

(5) Pulse Conditions: length = 300 µs; duty cycle = 1%. 

(6) See switching circuits for exact values of IC' 18 1, and 18 2• 
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FAIRCHILD TRANSISTOR 2N3013 

ELECTRICAL CHARACTERISTICS (25"C Free Air Temperature unless otherwise noted) 

Symbol Characteristic Min, Typ. Max. Units Test Conditions 

hfe High Frequency Current Gain (f = 100 MHz) 3.5 5.5 Ic 30 mA VCE = 10 v 
Cobo Output Capacitance 3.3 5.0 pF IE 0 VCB 5.0 v 

cibo Emitter Transition Capacitance 6.5 8.0 pF Ic 0 VEB 0.5 v 

1cES Collector Reverse Current 0.04 0.3 µA VCE 20 v VBE 0 

ICES(125°C) Collector Reverse Current 2.0 40 µA VCE 20 v VBE 0 

BVCBO Collector to Base Breakdown Voltage 40 Volts Ic 100 µA IE 0 

BVCES Collector to Emitter Breakdown Voltage 40 Volts 1c 100 µA 1E 0 

VCEO(sust) Collector to Emitter Sustaining Voltage 15 Volts I = 10 mA 1s 0 
(Notes 4 and 5) c(pulsed) 

BVEBO Emitter to Base Breakdown Voltage 5,0 Volts 1E = 100 µA 1c 0 

T Charge Storage Time Constant (Note 6) 8.0 18 ns le= 1s 1 R: lOmA, 1s 2 ~ -10 mA s 
ton Turn On Time (Note 6) 9.0 15 116 Ic ~ 300 mA 1s1 ~ 30mA 

toff Turn Off Time (Note 6} 15 25 ns 1c R: 300 mA, 1s 1 Rl 30 mA, 1s 2 Rl -30 mA 

TYPICAL COLLECTOR· AND BASE CHARACTERISTICS* 
COLLECTOR CHARACTERISTICS 

~ 12H-:::.!--..... ::=i=-=1: -+--""4''--;f+--if--,f"H-i 
a 

! 
4.0 8.0 12 16 

Vee - COLLECTOR - EMlmR VOLTAGE - VOLTS 

COLLECTOR CHARACTERISTICS 

VcE - COLLECTOR - EMITTER VOLTAGE - VOLTS 

BASE CHARACTERISTICS 
~--~---~~-..,..--~~ 

,__T_.A_" _125.._"_c .....__,! ~ t~ :->--+--< 
1i 160 I--+--+--+~.; 

LI ! 
I 1~1---1--1--1-;I!Jllll-l.,_._.-+--l-+--+--i 
u :::111lf 1-11.1-1-+-l--+--l--+--I 

so -UTT 
1--+-+!m~H~f-+-+--+--+-+--i 

;-· '{//) 

0.4 0.6 0.8 1.0 1.2 1.4 
VBE - BASE- EMlmR VOLTAGE - VOLTS 

I-

i:': 
"' "' 120 ::> 
(,,) 

"' 0 ,_ 
~ 80 

0 
(,,) 

I 40 
(,,) 

COLLECTOR CHARACTERISTICS 

Vee - COLLECTOR - EMITTER VOLTAGE - VOLTS 

COLLECTOR CHARACTERISTICS 

04 06 l~ 

Yee - COLLECTOR-EMITTER VOLTAGE - VOLTS 

BASE CHARACTERISTICS 
200 ~~-.,--..,..--.-~.,,.,,..-r---r-,.--, 

1 t-f-a.o mA 
l--+--+--+--1-+-

T A= 2s·c 
0 ... .,; ... E 

e E 1601--+--+--+--t---+-HH +-1---+--I 
I 

I-

i:': 

... 
E 

0 ... 
~ 1201---+--t--t---1-+H'H---+-+-+--1 
::> 
(,,) 

"' ... g E 
~ 801--+--+--+--+-~lt+l'fl---+--I-+-~ 

0 l--+--+--+--l-IJH/-fif+--1---+-t---l 

~ 40t--r--~1e,_=-t-1._o~m~A1HttU-t-1-t--t--t---1 
TlJJl[f__ -"' 

o L-..L-_,,J..,.--.1.L.LAL4L.JVJ.CL!-..,l,....-L-.,L,--!--=-' 
0.4 0.6 0.8 1.0 1.2 1.4 

Vee - BASE·EMITTER VOLTAGE - VOLTS 

• Single family characteristics on Transistor Curve Tracer. 
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COLLECTOR CHARACTERISTICS 

_l 18 •O 
0'~0-..1--,4~.o-..1__,B~.0--1.--,1~2--1.--,1~6 ..... --:~ 

Vee - COLLECTOR-EMITTER VOLTAGE - VOLTS 

COLLECTOR CHARACTERISTICS 

Vee - COLLECTOR - EMlmR VOLTAGE - VOLTS 

BASE CHARACTERISTICS 

lr+-
~ 1i 1601--+--+--+--l-+--+--.~~~T/-ll--+--I 

I- l--+--+--+--t---l-+--~7 

::!! a lrot---+--t--t---1-;--r~i 
I BOt--t--+--t---i-+--~i·~U::~=:=:=: 
_... 40 t-+-+-+-+-_~"J'i'fflv !<-+--+-+-; 

.ilAi 
0.4 0.6 0.8 1.0 1.2 1.4 

VBE - BASE - EMITTER VOLTAGE - VOLTS 



FAIRCHILD TRANSISTOR 2N3013 

TYPICAL ELECTRICAL CHARACTERISTICS 

PULSED DC CURRENT GAIN 
VERSUS COLLECTOR CURRENT 

o..,._=-::-._._,.";:--~-=-~:::----7!:---:::::~ 
1.0 1.0 5.0 lO 10 50 100 100 500 

le - COLLECTOR CURRENT - mA 

COLLECTOR REVERSE CURRENT 
VERSUS REVERSE BIAS VOLTAGE 

10 20 30 40 

VcE- COLLECTOR-EMITTER VOLTAGE - VOLTS 

CONTOURS OF CONSTANT GAIN 
BANDWIDTH PRODUCT (f,} 

10 =:::i:::::r=+1=ri=-=o;:==:jJ+J:==:::i::::1 
~- --llc--H--l-+++fH---l550MHz-lll+l++--l-J+-+--l 

IC - COLLECTOR CURRENT - mA 

s.o 

COLLECTOR SATURATION VOLTAGE 
VERSUS COLLECTOR CURRENT 

100 100 500 

le - COLLECTOR CURRENT - mA 

COLLECTOR REVERSE CURRENT 
VERSUS AMBIENT TEMPERATURE 

f- Yer· 10v ~ 
lL 

~ 1.0 
!5 
u 

~ 

~ 
~ 0.1 

~ 
0 
u 

_tl 
0.01 

1S 

~ 
V'1 

IL 
~ 

LLl v y 

50 75 100 115 
TA - AMBIENT TEMPERATURE - °C 

SWITCHING TIMES VERSUS 
COLLECTOR CURRENT 

ISO 

lc ·101 81 ·101 81 

Vee· ISV 

le - COLLECTOR CURRENT - mA 
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i 0.3 

BASE SATURATION VOLTAGE 
VERSUS COLLECTOR CURRENT 

le - COLLECTOR CURRENT - mA 

INPUT AND OUTPUT 
CAPACITANCES VERSUS REVERSE 

BIAS VOLTAGE 

o~~~~~~~~~~~ 

0.1 1.0 lO 
REVERSE BI AS VOLT AGE - V 

SWITCHING TIMES VERSUS 
AMBIENT TEMPERATURE 

TA - AMBIENT TEMPERATURE - °C 

so 



FAIRCHILD TRANSISTOR 2N3013 

TYPICAL SWITCHING CHARACTERISTICS 

STORAGE TIME VERSUS TURN ON 
ANO TURN OFF BASE CURRENT 

0.__...__.__.__.___..__._J...--...__.__, 
0 2.0 4.0 6.0 8.0 10 

I Bl - TURN ON BASE CURRENT - mA 

FALL TIME VERSUS TURN ON ANO 
TURN OFF BASE CURRENT 

~ - 2.0 1---+--+--+--+--+-+--+--+--+--I 

o~+-~-+--+--+-+--+--+--+-~ 

::0 
0 
> 

0 2.0 4.0 6.0 8.0 
'Bl , TURN ON BASE CURRENT - mA 

DELAY TIME VERSUS TURN ON 
BASE CURRENT AND 

BASE-EMITTER OFF VOLTAGE 

10 

' - 4.01-----+F--l--++-+-++J-+-,f-J 
~ 

~ 
g 
~ -3.0 

~ 1---~ 

~ - 2.01---+-----+-+--+. 

ti! 
;:; 
' -1.0 l'--~~-+---+-+-1---tr-~ 

§ 

ill 
> 

2.0 s.o 10 
'Bl - TURN ON BASE CURRENT - mA 

Pulse Generator 
l/ 1n Rise Time < 1 ns 
Source lmpedance "' 500 
PW!: 300 ns 
Duty Cycle< 2 3 

~ 

STORAGE TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENT 

!5 
u -15 
ti! 
;:; 

~ - 10 +--+-+--#----~. ~-+-+---::>,....,, 
i!! 

< 
E 

~ 
!5 
u 
ti! 
;:; 
i!i 
z 

i!! 

O'---'--'--'---'----'-J...---'--'--'---' 
0 5.0 10 IS 20 25 

- 25 

-20 

-15 

-10 

'e1 - TURN ON BASE CURRENT - mA 

FALL TIME VERSUS TURN ON AND 
TURN OFF BASE CURRENT 

IBl - TURN ON BASE CURRENT - mA 

RISE TIME VERSUS COLLECTOR 
AND TURN ON BASE CURRENT 

100 r--r--r-r--r-r-rrrr--...,.-,-,-, 

Vee -11sv 

~ 501---1--+--+--++-+-+-++--+-;;z._-~i.:z:~~ ....... 

~ 20i----r---r--r-r-+-tt-H7'"',d--t7L~V-t-1 
~ <O"' x v ~ 1,·2 L..J 

le - COLL£CTOR CURRENT - mA 

CHARGE STORAGE TIME MEASUREMENT CIRCUIT 

'A' 8900 0 l.11F lkO 
~L 

" Vout 
O.lµF 5000 
+ ..., 
5000 910 

I 0.0023 p.F I 
0.0023µf 

560 

J~F -Jr~F 
" •r . 

j' 1~ 
-
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•6V 

0 

STORAGE TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENT 

I Bl - TURN ON BASE CURRENT - mA 

FALL TIME VERSUS TURN ON AND 
TURN OFF BASE CURRENT 

IBl - TURN ON BASE CURRENT - mA 

to, - toff MEASUREMENT CIRCUIT 

-3.0 v 

I kQ 

+7,6:.fl_ 
0 Vin O.lµF 1200 

'"'" So""' -r,:: Rise and Fall Times l;:iui. 
<I ns -= 
Pulse Width • 2«1 ns 
Zin· 500 

330 

Vout 

To Sampling Scope 
Rise Time <I ns 
Input Z ~ IOOkQ 

-•v--r-----

To Sampling Oscilloscope 
Input Impedance : 500 
Rise Time '5 1 ns 



2N3014 
NPN HIGH SPEED SATURATED SWITCH 

DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTOR 

• HIGH SPEED •••••• Ts = 18 ns (MAX) AT 10 mA 
• • • • • • t0 n = 16 ns (MAX) AT 30 mA 
• • • • • • t011 = 25 ns (MAX) AT 30 mA 

• MEDIUM VOLTAGE ••• LVcEo = 20 V (MIN) 
• HIGH FREQUENCY ••• fr= 350 MHz (MIN), 550 MHz (TYP) AT 30 mA 
• LOW CAPACITANCE ••• Cobo = 5.0 pf (MAX) AT 5.0 v 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 
Storage Temperature 
Operating Junction Temperature 
Lead Temperature (Soldering, 60 second time limit) 

Maximum Power Dissipation (Notes 2 and 3) 
Total Dissipation at 25°C Case Temperature 

at 100° C Case Temperature 
at 25 • C Ambient Temperature 

Maximum Voltages and Current 
Vc60 Collector to Base Voltage 
VcEs Collector to Emitter Voltage 
'lcm Collector to Emitter Voltage (Note 4) 
VEso Emitter to Base Voltage 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

SYMBOL CHARACTERISTICS MIN. 

hfe High Frequency Current Gain (f = 100 MHz) 3.5 

Cobo Open Circuit Output Capacitance 

Ciba Open Circuit Input Capacitance 

ICES Collector Reverse Current 

lcEs(+l25°C) Collector Reverse Current 

BVcso Collector to Base Breakdown Voltage 40 

BVcEs Collector to Emitter Breakdown Voltage 40 

VeEo(sust) Collector to Emitter Sustaining Voltage (Notes 4 and 5) 20 

BVEBO Emitter to Base Breakdown Voltage 5.0 

Ts Charge Storage Time Constant (Note 6) 

ton Turn On Time (Note 6) 

toff Turn Off Time (Note 6) 

-65°Cto +2oo•c 
+2oo•c Maximum 
+300°C Maximum 

TYP. 

5.5 

3;3 

6.5 

0.04 

2.0 

8.0 

11 

16 

1.2 Watts 
0.68 Watt 
0.36 Watt 

40Volts 
40 Volts 
20 Volts 

5.0 Volts 

MAX. 

5.0 

8.0 

0.3 

40 

18 

16 

25 
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UNITS 

pf 

pf 

µA 

µA 

Volts 

Volts 

Volts 

Volts 

ns 

ns 

ns 

PHYSICAL DIMENSIONS 
in accordance with 

JEDEC (T0-52) outline 

~.230DIA. 

m0,.~20• .030MAX. .150 

Seatm1 L i.llS 
Pia~ 

3 LEADS n n n .500 MIN. 

:g~:DIA. u u u_l 

Base 

Collector 

NOTES:Alldi11B1111111Sininche$ 
Leadsarel0kl·pl1tedkovar 
Collectorinlem11U~connectedtocase 

TEST CONDITIONS 

le= 30 mA VeE = lOV 

IE =0 Vee= 5.0V 

lc=O VE8 =0.5V 

VcE = 20V VaE = 0 
VcE = 20V VaE = 0 
le= 100 µA IE= 0 

le= lOOµA VaE= 0 
le = 10 mA (pulsed) 18 = 0 

IE= lOOµA le =0 
le = 181 = 10 mA 182 =-10 mA 

le=30mA 181 =3.0mA 

le= 30 mA 181 = 3.0 mA 
182 =-3.0mA 

*Planar is a patented Fairchild process. 
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FAIRCHILD TRANSISTOR 2N3014 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

SYMBOL 

hFE 

hFE 

hFE 

hFE(-55°C) 

VeE(sat) 

VeE(sat) 

VeE(sat) 

VeE(sat) 
V8E(sat) 

V8E(sat) 

V8E(sat) 

NOTES: 

CHARACTERISTICS 

DC Pulse Current Gain (Note 5) 

DC Pulse Current Gain (Note 5) 

DC Pulse Current Gain (Note 5) 

DC Pulse Current Gain (Note 5) 

Collector Saturation Voltage 

Collector Saturation Voltage 

Collector Saturation Voltage ( +125 • C) 

Collector Saturation Voltage 

Base Saturation Voltage 

Base Saturation Voltage 

Base Saturation Voltage 

MIN. 

30 

25 

25 

12 

0.7 

0.75 

TYP. 

60 

45 

55 

30 

0.15 

0.16 

0.19 

0.18 

0.75 

0.82 

0.97 

MAX. 

120 

0.18 

0.18 

0.25 

0.35 

0.8 

0.95 

1.2 

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

UNITS 

Volts 

Volts 

Volts 

Volts 

Volts 

Volts 

Volts 

TEST CONDITIONS 

le= 30 mA 

le= 10 mA 

le= lOOmA 

le= 30 mA 

le= 10 mA 

le= 30 mA 

le= 30 mA 

le= lOOmA 

le= 10 mA 

le= 30 mA 

le,,;,, 100 mA 

VeE=0.4V 

VeE=0.4V 

VeE = l.OV 

VeE = 0.4 V 

Is= 1.0 mA 

Is= 3.0 mA 

Is= 3.0 mA 

Is= 10 mA 

Is= 1.0 mA 

Is= 3.0 mA 

ls=lOmA 

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 
(3) These ratings give a maximum junction temperature of 200°C and junction to case thermal resistance of 146°C/Watt (derating factor of 6.85 mW!°C); junction to ambient 

thermal resistance of 486°C/Watt (derating factor of 2.06 mW!°C). 
(4) Rating refers to a high·current point where collector to emitter voltage is lowest. For more information send for Fairchild Publication APP·4/2. 
(5) Pulse Conditions: length= 300 µs; duty cycle= 1 % . 
(6) See switching circuits for exact values of le, IBI, and le" 

TYPICAL COLLECTOR CHARACTERISTICS 

V" 0.12 mA ,l_...)/ I/ 
12 o.1omA~7 

~ I_,, 
u 0.08 mA .............. _.L 
~ s.ofh+....i.:~~+"'==1-1 _,,-+:v,."'-,v+l-+-~-i 
- O.(l6 mA ,.....- _,.,_ 

0.04mA Vj7 2 
_u 4.olb+-+~F+"'""f''-1-,,,:V--+t+-l 

0.02 mA _.., j 

oll.....L~~l~sb·o;.d::::::!:::::±::::t_.,::...J1TA~·~l2~50.'.:lc 
0 6.0 12 18 24 JO 

16 v 24 lmA r J:7V7 
f- o 22 mA -- :JJ 
v-+o.20 mA ~ .Yl 

12 -\r""'fQ.\smA I _,,I'/~/ 
.k::J.o 16 mA -I"'"'" l/_l_L 

Ll!.02 mA ~ 
18 ·0.ll. 

0~0--'--,6~.o,_.._~12,--'--~18,...-...__~~,...--.u....~JO 

-"' 4.0tt--+--+--+o.08 mA j__ 
tt--+--+--+o.04 mA 

18 ·O ~ 
00~~-6~.o~-~12_..._~18_.__~~-....__.JO 

V CE • COLLECTOR -£Mi TTER VOLTAGE - VOLTS VcE - COLLECTOR ·EMITIER VOLTAGE - VOLTS VcE • COLLECTOR·EMITTER VOLTAGE - VOLTS 

200 

<( 

E 
!60 

... 
~ 
"' 120 
=> 
u 

"' ~ 
~ 
0 
u 

.'! 

0.4 1.0 

VCE - COLLECTOR· EMITTER VOLTAGE- VOLTS V CE - COLLECTOR-EMITTER VOLTAGE - VOLTS VCE - COLLECTOR· EMITTER VOLTAGE-VOLTS 

2-170 



FAIRCHILD TRANSISTOR 2N3014 

TYPICAL BASE CHARACTERISTICS 
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TYPICAL ELECTRICAL CHARACTERISTICS 

DC PULSE CURRENT GAIN VERSUS 
COLLECTOR CURRENT 

o.___,_ ........ ..,._...__.___,_,__,__.____._....!....LI 
1.0 2.0 5.0 10 20 50 100 200 500 

le - COLLECTOR CURRENT - mA 

COLLECTOR REVERSE CURRENT 
VERSUS REVERSE BIAS VOLTAGE 

TA 7 25•c·+--+--l---+---l--+-..,e; 

§ r 
~ o 1.1---t---l--1--+-L-+-V...,,,c.1---1--

:ll 17 
ffi _L 
~ v 
g )7 
t; 0.01 v 
~ ~tz~..Ll-1---+-+--+--+---+---+-----l 
I 

o.oo10 !,---''--"""'10~-'--~2"="0--'---o!3'=-o ,........___,.40· 

VcE- COLLECTOR-EMITTER VOLTAGE - VOLTS 

"' 10 
~ 

~ 5.0 ... 
"' ~ 

CONTOURS OF CONSTANT GAIN 
BANDWIDTH PRODUCT (fr) 

550Mttz 

TI 
\500 jiHz a: if 
N ;p g 2.0 

0: ... ,_ 
~ 1.0 I 4bO!tlHz j_ Y1 
... 
I 

:!i 0.5 

~ 
..J 

~ 0.2 
... 
~ 0.1 

1.0 

300MHz lZ 

~ t--P r' 
r-

1orr 
10 100 500 

le - COLLECTOR CURRENT-mA 

COLLECTOR SATURATION VOLTAGE 
VERSUS COLLECTOR CURRENT 

i ~ 0.8 >---1--+-t-+-~,....._--+----T-_,,_., 
~ 

i 1I/_ 
;::: 0.61---1--+-l-l-+-t-lr+t---+--+-1/t-it-1 

~ 
!!i 0.41----1--+-+-+-!-+++l----yh'j_'--fl/_~ 
~ 1h~ 
" o.2 125°C I"'"" _,V 

~ r 25 ·c +-- ]°j_-+-i-++++---+--+---+--< 
>'tj 01'-o --20'---'--~50 ................... 1.._00 __ 200..___._..__.500 

5.0 

le • COLLECTOR CURRENT • mA 

COLLECTOR REVERSE CURRENT 
VERSUS AMBIENT TEMPERATURE 

~ t- Vee· 20v .IL y 
JL 

Li2 
L v 

7 I 0.1 

" 

0.01 
25 75 100 125 

TA - AMBIENT TEMPERATURE - °C 

SWITCHING TIMES VERSUS 
COLLECTOR CURRENT 
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BASE SATURATION VOLTAGE 
VERSUS COLLECTOR CURRENT 

]i 0.3 

10 

8.0 

le • COLLECTOR CURRENT • mA 

INPUT AND OUTPUT 
CAPACITANCE VERSUS 

REVERSE BIAS VOLTAGE 

'A I l cs ~ '141 l:·o 

'!s. 6.0 
I 

~C'""' 
~~ 

~ 
~ 4.0 

IE·'Oc + :s r--t- • Qbo-0UTPUTCAPACITllNC£ _L1 2.0 

0 
0.1 

I 
1.0 10 

REVERSE BIAS VOLTAGE-V 

SWITCHING TIMES VERSUS 
AMBIENT TEMPERATURE 

16 ic ~30 mA ! I J V 
lg1 ~ 3.0 mA, I B2 ~ • 3.0 mA _.r7_.Lo4---+--+---< 

Veero1· 0 I 7 
12 Vee • 3.ov 1 /LL_ 

•,v. 

4.oCtl=t:±±::b~~ li--;-Lt-.J 

TA - AMBIENT TEMPERATURE - °C 



STORAGE TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENTS 
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FAIRCHILD TRANSISTOR· 2N30'14 

TYPICAL SWITCHING CHARACTERISTICS 

STORAGE TIME VERSUS TURN ON 
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+6V 103 Pulse waveform 
O . a·t point 'A' · 

-4V--t..._.__~~~~~ 

To Sampling Oscilloscope 
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2N3015 
* FAIRCHILD NPN D I FF U S E D S I LI C 0 N PLAN AR 

EPITAXIAL TRANSISTOR 
HIGH SPEED SATURATED SWITCH 

The 2N3015 is an NPN double-di.ffused silicon PLANAR epitaxial transistor designed primarily for 
high-speed commercial switching applications at collector currents to 500 milliamperes and col­
lector voltages to 60 volts. It is an excellent core driver with switching times guaranteed at 300 
and 500 mA, and an LVooi of 30 volts. 

ABSOLUTE MAXIMUM RATINGS [Note 1] 
Maximum Temperatures 

Storage Temperature 
Operating Junction Temperature 
Lead Temperature (Soldering, 60 sec time limit) 

Maximum Power Dissipation 
Total Dissipation at 25°C Case Temperature [Notes 2 and 3] 

at 25°C Ambient Temperature [Notes 2 and 3] 

Maximum Voltages 
Veao Collector to Base Voltage 
V"'o Collector to Emitter Voltage [Note 4] 
Veao Emitter to Base Voltage 

-65°C to +2oo·c 
200°c Maximum 
300°C Maximum 

3.0Watts 
0.8Watt 

60 Volts 
30 Volts 
5.0Volts 

ELECTRICAL CHARACTERISTICS (25°C free air temperature unless otherwise noted) 

SYMBOL CHARACTERISTIC MIN. TYP. MAX. UNITS 

hFE DC Pulse Current Galn-[Note 5] 30 63 120 le= 150 mA 
h.e DC Pulse Current Gain [Note 5] 10 50 le= 300 mA 
V"' (sat) Collector Saturation Voltage 0.23 0.4 Volts le= 150 mA 

[pulsed, see Note 5] 
Va (sat) Collector Saturation Voltage 0.46 1.0 Volts le= 500 mA 

[pulsed, see Note 5] 
Vae (sat) Base Saturation Voltage 0.85 1.2 Volts le= 150 mA 

[pulsed, see Note 5] 
Vae (sat) Base Saturation Voltage 1.12 1.6 Volts le= 500 mA 

[pulsed, see Note 5] 
h1. High Frequency Current Gain (f = 100 MHz 2.5 3.3 le= 50 mA 
Ices Collector Reverse Current 0.05 0.2 µA Vae = 0 
lcao (125°C) Collector Cutoff Current 6.5 200 µA le= 0 
c ... Output Capacitance 5.0 8.0 pF 1. = 0 
BVcao Collector to Base Breakdown Voltage 60 Volts le= 100 µA 
VeEO (sust) Collector to Emitter Sustaining Voltage 30 Volts le= 30 mA 

PHYSICAL DIMENSIONS 
in accordance with 

JEDEC (T0-5) outline 

Q 70DIA 
335 35 . 

:305DIA. 

.125 0 

.009 0 

Seating ~ 
Plane 

~8ti~~:. ~ ~ ~_JIN. 

Base 

Collector 

NOTES: All dlmenllllns In lnct.s 
Leedlen11Q1d-plnedkovar 
COUactdrlntemallyconnact«ttocase 

TEST CONDITIONS 

Vee= 10 V 
Vee= 0.7 V 

la= 15 mA 

la= 50 mA 

la= 15 mA 

la= 50 mA 

Vee= 10 V 
Va= 30V 
Vea= 30V 
Vea= 10 V 

le= 0 
la= 0 

[Notes 4 and 5] (pulsed) 
av.ao Emitter to Base Breakdown Voltage 5.0 Volts le= 100 µA le= 0 
t.. Turn On Time [Note 6] 22 40 nsec le:::::: 300 mA la1:::::: 30 mA 
t •• Turn On Time [Note 6] 22 40 nsec le:::::: 500 mA la1:::::: 50 mA 
t.ff Turn Off Time [Note 6] 22 60 nsec le :::::: 300 mA, la1 :::::: 30 mA, lai :::::: -30 mA 
t.ff Turn Off Time [Note 6] 22 60 nsec le :::::: 500 mA, 111 :::::: 50 mA, In :::::: ~50 mA 

* Planar is a patented Fairchild process. 

(1) These ratings are limiting values above which the serviceability of any Individual semiconductor de-
•• vice may be impaired. 

: (2) These are steady state limits. The factory should be consulted on applications involving pulsed or FA I R C H I L CJ 
t- low duty cycle operations. 
0 (3) These ratings give a maximum junction temperature of 200°C and junction-to-case thermal resistance 
Z of58.3°C/watt (derating factor of 17.2 mW/°C). Junction-to-ambient thermal resistance of 219°C/watt SEMI CONDUCTOR 

(derating factor of 4.16 mW /°C). A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORA'flON 
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FAIRCHILD NPN DIFFUSED SILICON PLANAR EPITAXIAL TRANSISTOR 
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TYPICAL ELECTRICAL CHARACTERISTICS 
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• Single family characteristic on Transistor Curve Tracer. 
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BASE CHARACTERISTICS* 
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FAIRCHILD NPN DIFFUSED SILICON PLANAR EPITAXIAL TRANSISTOR 
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TYPICAL ELECTRICAL CHARACTERISTICS 
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TY P I CA. L SWITCHING CHARACTERISTICS 
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I Bl - TURN ON BASE CURRENT - mA 

FALL TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENTS 

-100 Ettl l7i lc"500mA _...r- 1 

i!! -~ Vcc·isv • . ~ 

15 1--+--+-_L_-'-+-"-~+ ';~ J...-1 
!!l Y%.~ 
u -60t--t-+---l7'-"""'+--b""f'--+-+-+--I 
~ ...- _....r-- H 
~ !!i -401--+-+---1= ..... "'F'=+--+-+-+--l 

~ nJ.1$. J--H 
~ -~t--+-+--+--+---+--+--+--+-+--1 

IBl - Tll!N ON BASE CURRENT - mA 

t.11 TEST CIRCUIT Uc;:::: 300 mA) 

+lOV +25V 

lOOQ 80Q 

-~u ,""1..,,. ·rµF 
200nsec 

Rise Time of input pulse < 2.0nsec 
Input impedance "'50Q 

t.11 TEST CIRCUIT (le;:::: 500 mAJ 

+16V 

lOOQ 

-2;u:r051Jf 
200nsec ····1 

Rise time of input pulse< 2.0nsec 
Input impedance '"50Q 

+25V 

48Q 

(4) Rating refers to a high-current point where collector-to-emitter voltage is lowest. 

(5) Pulse Conditions: length = 300 .µsec; duty cycle= 1 % . 
(6) See switching circuits for exact values of le, 181 , and 182• 

2-176 



2N3019 • 2N3020 
NPN HIGH VOLTAGE GENERAL PURPOSE AMPLIFIERS 

DIFFUSED SI LICON PLANAR EPITAXIAL TRANSISTORS 

GENERAL DESCRIPTION -The 2N3019 and 2N3020 are NPN Silicon Planar Epitaxial Transistors designed primarily for amplifier 

and switching applications. These devices feature high breakdown voltages, low leakage currents, Low capacity and a beta useful 

over an extremely wide current range. Switching operation at 1.0 ampere is permissible due to the low saturation voltage. 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 

Storage Temperature 

Operating Junction Temperature 

Lead Temperature (Soldering, No Time Limit) 

Maximum Power Dissipation 

Total Dissipation at 25°C Case Temperature (Notes 2 and 3) 

at 25°C Ambient Temperature (Notes 2 and 3) 

Maximum Voltages 

Collector to Base Voltage 

Collector to Emitter Voltage (Note 4) 

Emitter to Base Voltage 

-65°C to +300°C 

+200°C 

+300°C 

5,0 Watts 

0.8 Watt 

140 Volts 

80 Volts 

7.0 Volts 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

2N3019 2N3020 
Symbol Characteristic Min. Max. Min. Max. Units 

hFE DC Pulse Current Gain (Note 5) 90 40 120 

hFE DC Pulse Current Gain (Note 5) 100 300 40 120 

hFE DC Pulse Current Gain 50 30 100 

hFE DC Pulse Current Gain (Note 5) 50 30 100 

hFE DC Pulse Current Gain (Note 5) 15 15 

hFE(-55°C) DC Pulse Current Gain (Note 5) 40 

V CE(sat) Collector Saturation Voltage (Note 5) 0.2 0.2 Volts 

V CE(sat) Collector Saturation Voltage (Note 5) 0.5 0.5 Volts 

VBE(sat) Base Saturation Voltage (Note 5) 1.1 1.1 Volts 

hfe High Frequency Current Gain (f = 20 Mc) 5.0 4.0 

Cobo Output Capacitance (f = 1 Mc) 12 12 pf 

cibo Input Capacitance (f = 1 Mc) 60 60 pf 

1CBO 
Collector Cutoff Current 10 10 nA 

IcBo(150'C) Collector Cutoff Current 10 10 µA 

1EBO 
Emitter Cutoff Current 10 10 nA 

BVCBO Collector to Base Breakdown Voltage 140 140 Volts 

V CEO(sust) Collector to Emitter Sustaining Voltage 80 80 Volts 
(Notes 4 and 5) 

BVEBO Emitter to Base Breakdown Voltage 7.0 7,0 Volts 

r 'C b c Collector-Base Time Constant (f 4 Mc) 400 400 psec 

NF Noise Figure (Note 6) 4 db 

IC 

IC 

IC 

IC 

IC 

IC 

IC 

IC 

IC 

IC 

IE 

IC 

IE 

IE 

IC 

IC 

IC 

IC 

IC 

IC 

NOTES: (1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

PHYSICAL DIMENSIONS 
in accordance with 

JEDEC (T0-5) outline 

I I 370DIA 

lil· .. I ~ .. 

;::::""r1n1t 
3. LfADSffi~ ~ ~ 1.5 MIN 
019 DIA I 

.016 ____J_ 

Collector 

NOTES: All domensoons 1n oncnes 

Test 

10 

150 

0.1 

500 

1.0 

150 

150 

500 

150 

50 

0 

0 

0 

0 

0 

100 

30 

Leads are gold plated ~o.ar 
Collectoronlernallyconnectedtocase 

Conditions 

mA VCE 10 

mA VCE 
~ 10 

mA VCE 10 

mA VCE 10 

A VCE 10 

mA VCE 10 

mA IB 15 

mA IB 15 

mA IB 15 

mA VCE 10 

VCB 10 

VEB 0.5 

VCB 90 

VCB 90 

VEB 5,0 

µA IE 0 

mA 0 
(pulsed) 

IB 

v 
v 
v 
v 
v 
v 
mA 

mA 

mA 

v 
v 
v 
v 
v 
v 

0 IE 100 µA 

10 mA VCB 10 v 
100 µA VCE 10 v 

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 

(3) These ratings give a maximum junction temperature of 200°C and junction-to-case thermal resistance of 350°C/Watt (derating factor of 28.6 mW/°C; 
junction-to- ambient thermal resistance of 218°C/Watt (derating factor of 4,6 mW/°C. 

(4) Rating refers to a high-current point where collector-to-emitter voltage is lowest. 

(5) Pulse Conditions: length 300 µsec; duty cycle ::C 1%. 

(6) f = 1.0Kc; Rs = 1 Kil. Copyright 1965 by Fairchild Semiconductor, a division of Fairchild Camera and Instrument Corporation 

FA.IRCHILC 
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2N3056·2N3056A·2N3057·2N3057A 
NPN HIGH~VOLTAGE, HIGH-CURRENT AMPLIFIERS 

DIFFUSED SILICON PLANAR EPITAXIAL TRANSISTORS 

GENERAL DESCRIPTION. - These devices are NPN silicon Planar epitaxial transistors designed 

for use in high-current amplifier applications. Operation to one ampere plus collector to 

emitter voltage of 60 and 80 volts is permissible. 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 

Storage Temperature 

Operating Junction Temperature 

Lead Temperature (Soldering, 60 sec. time limit) 

-65°C to +200°C 

+200°C Maximum 

+300°C Maximum 

Maximum Power Dissipation 

Total Dissipation at 25°C Case Temperature (Notes 2 and 3) 

at 100°c Case Temperature (Notes 2 and 3) 

at 25°C Ambient Temperature (Notes 2 and 3) 

Maximum Voltages and Current 

Collector to Base Voltage 

Collector to Emitter Voltage (Ncite 4) 

Emitter to Base Voltage 

Continuous Collector Current (Note 2) 

2N3056 
2N3057 

100 Volts 

60 Volts 

7.0 Volts 

1.0 Amp 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

2N3056 2N3057 
2N3056A 2N3057A 

5.0 Watts 

2.8 Watts 

0.4 Watt 

2N3056A 
2N3057A 

140 Volts 

80 Volts 

7.0Volts 

1.0 Amp 

Symbol Characteristic Min. Max. Min. Max. Units 

hFE DC Pulse Current Gain (Note 5) 40 120 100 300 

hFE DC Pulse Current Gain (Note 5) 40 120 90 

hFE DC Current Gain 30 100 50 

hFE DC Pulse Current Gain (Note 5) 30 100 50 

hFE(-55°C) DC Pulse Current Gain (Note 5) 40 

hFE DC Pulse Current Gain (Note 5) 15 15 

VBE(sat) Base Saturation Voltage (pulsed, see Note 5) 1.1 1.1 Volts 

hfe Small Signal Current Gain 30 200 80 400 
(f = 1.0 kHz) 

Cobo Open Circuit Output Capacitance 12 12 pf 

cibo Open Circuit Input Capacitance 60 60 pf 

BVEBO Emitter to Base Breakdown Voltage 7.0 7.0 Volts 

1EBO Emitter Cutoff Current 10 10 nA 

NF Noise Figure (Note 6) 4.0 db 

Ic 

Ic 

Ic 

Ic 

Ic 

Ic 

Ic 

Ic 

IE 

Ic 

IE 

Ic 

Ic 

PHYSICAL DIMENSIONS 
in accordance with 

JEDEC (T0-46) outline 

1----<-·.~i~ DIA. 

.085 

.065 

NOTES:Alldirnensionsminchls 
leld!Uegold·plat8dkOYBr 
ColltclorinternallyconnectedtoaM 
PacM19weigtit1S0.36gram 

Test Conditions 

150 mA VCE 10 

10 mA VCE 10 

100 µA VCE 10 

500 mA VCE 10 

150 mA VCE 10 

1.0 .A VCE 10 

150 mA IB 15 

1.0 mA VCE 5.0 

0 VCB 10 

0 VEB 0.5 

100 µA Ic 0 

0 VEB 5.0 

100 µA VCE 10 

v 
v 
v 
v 
v 
v 
mA 

v 

v 
v 

v 
v 

FAIRCHILCJ 
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FAIRCHILD TRANSISTORS 2N3056 • 2N3056A • 2N3057 • 2N3057A 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

2N3056 2N3056A 
2N3057 2N3057A 

Symbol Characteristic Min. Max. Min. Max. Units Test Conditions 

BVCBO Collector to Base Breakdown Voltage 100 140 Volts IC 100 µ.A IE 0 

Volts IC 30 mA IB 0 
(pulsed) 

VCEO(sust) Collector to Emitter Sustaining Voltage 60 
(Notes 4 and 5) 

80 

Volts IC = 150 mA IB 15 mA 
(pulsed) 

VCE(sat) Collector Saturation Voltage 0.25 
(Note 5) 

0.2 

Volts IC = 500 mA 1s 50 mA 
(pulsed) 

VCE(sat) Collector Saturation Voltage 0.7 
(Note 5) 

0.5 

ICBO Collector Cutoff Current 10 nA IE 0 VCB 60 v 

ICBO Collector Cutoff Current 10 nA IE 0 VCB 90 v 
ICB0(150°C) Collector Cutoff Current 10 µ.A IE 0 VCB 60 v 
ICB0(150°C) Collector Cutoff Current 10 µ.A IE 0 VCB 90 v 
r 'C b c Collector-Base Time Constant (f = 4.0 MHz) 400 25 400 psec IC 10 mA VCB 10 v 

IC 50 mA VCE 10 v hfe High Frequency Current Gain (2N3056 only) 4.0 
(f = 20MHz) 

IC 50 mA VCE 10 v hfe High Frequency Current Gain (2N3056A only) 
(f = 20 MHz) 

4.0 10 

IC 50 mA VCE 10 v hfe High Frequenc1 Current Gain (2N3057 only) 5.0 
(f = 20 MHz) 

IC 50 mA VCE 10 v hfe High Frequency Current Gain (2N3057A only) 
{f = 20 MHz) 

5.0 10 

NOTES: 
(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 

(3) These ratings give a maximum junction temperature of 200°C and junction-to-case thermal resistance of 35°C/watt (derating factor of. 28.6 mW /°C); junction-to-
ambient thermal resistance of 4·38°C/watt (deratlng factor of 2.2BmW/°C). 

(4) Rating refers to a high-current point where collector-to-emitter voltage is lowest. 

(5) Pulse Conditions: length = 300 µsec; duty cycle = 1%. 

(6) f = 1.0 KHZ, RG = 1.0 KO. 
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2N3072 • 2N3073 
PNP VHF AMPLIFIERS, HIGH CURRENT SWITCHES 

DIFFUSED SILICON PLANAR EPITAXIAL TRANSISTORS 

The 2N3072 and 2N3073 are PNP silicon PLANAR epitaxial transistors designed for digital and 
analog applications at current levels to 500 milliamperes. The high gain-bandwidth product, fr, 
at high currents, makes them excellent units for line driving and memory applications. 

ABSOLUTE MAXIMUM RATINGS [Note 1] 

Maximum Temperatures 2N3072 2N3073 

Storage Temperature -65°C to +200°C -65°C to +200°C 
Operating Junction Temperature 200°c Maximum 200°C Maximum 
Lead Temperature (Soldering, 60 sec time limit) 300°C Maximum 300°C Maximum 

Maximum Power Dissipation 

Total Dissipation at 25°C Case Temperature 
[Notes 2 and 3] 

at 25'C Ambient Temperature 
[Notes 2 and 3] 

Maximum Voltages and Current 

Vceo Collector to Base Voltage 
Vceo Collector to Emitter Voltage [Note 4] 
Veeo Emitter to Base Voltage 
le Collector Current [Note 2] 

3.0 Watts 1.2 Watts 

0.8 Watt 0.36 Watt 

-60 Volts -60 Volts 
-60 Volts -60 Volts 
-4.0 Volts -4.0 Volts 

500 mA 500 mA 

ELECTRICAL CHARACTERISTICS (25'C free air temperature unless otherwise noted) 

SYMBOL CHARACTERISTIC MIN TYP. MAX. UNITS TEST CONDITIONS 

hFE DC Pulse Current Gain 30 67 130 le= 50 mA Ve,= -1.0 V 
[Note 5] 

h,, DC Pulse Current Gain 15 43 le= 300 mA Ve,= -2.0 V 
[Note 5] 

v,. (sat) Base Saturation Voltage -0.9 -1.2 Volts le= 50 mA le= 2.5 mA 
v .. (sat) Base Saturation Voltage -1.25 -2.0 Volts le= 300 mA le= 30 mA 
Ve, (sat) ~ollector Saturation Voltage -0.08-0.25 Volts le= 50 mA le= 2.5 mA 
Ve, (sat) Collector Saturation Voltage -0.33 -1.0 Volts le= 300 mA le= 30 mA 
h,. High Frequency Current 1.3 2.0 le= 50 mA Ve,= -20 V 

Gain (f = 100 me) 
Vcw (sust) Collector to Emitter -60 Volts le= 30 mA le =0 

Sustaining Voltage (pulsed) 
[Notes 4 and 5] 

too Turn On Time 17 40 nsec le:::::; 300 mA I.,:::::; 30 mA 
[Note 6] 

to ff Turn Off Time 40 100 nsec le:::::; 300 mA, J., :::::;30 mA, 
[Note 6] I.,:::::; -30 mA 

Additional Electrical Characteristics on page 2. 

NOTES: 

PHYSICAL DIMENSIONS 
in accordance with 

JEDEC (T0-5) outline 

100 

NOTES: Alldomensionsin inches 
Leadsaregokl-platedkova• 
Colle<:torjnternallyconnected to case 

2N3072 

PHYSICAL DIMENSIONS 
in accordance with 

JEDEC (T0-18) outline 

.195 DIA.~ '----
178 --j !--_ .230 DIA. 

--.-+ I! .2()1J 

"1~ l70 j i 030, MAX 
L, i------" 

1r 
3 LEADS .500 MIN. 
019 DIA. ~ ~ ~ l .016 - ., 

Emitter L 
l<>dKol .100 ,---
45° 

-T 

046~)_.048 
Collector 

.036 .018 

NOTES· All d1mens1ons 1n inches 
leads are gold·plated kovar 
Collector internally connected to case 
Package weight 1s 0.43 gram 

2N3073 

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 
(3) These ratings give a maximum junction temperature of 2oo•c and junetion,to,case thermal resistance of 58,3°C/Watt (derating factor of 17.2 mW/ 

°C) for the 2N3072 and 146'C/Watt (derating factor of 6.85 mW/°C) for the 2N3073. Junction,to-ambient thermal resistance of 219°C/Watt (derat­
ing factor of 4.56 mW!°C for the 2N3072 and 486°C/Watt (derating factor of 2.1 mW/°C) for the 2N3073. 

(4) Rating refers to a high-current point where collector-to,emitter voltage is lowest. 
(5) Pulse Conditions: length = 300 µSec; duty cycle= 1 % . 
(6) See switching circuit for exact values of le• 181 , and 182 • 

313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962,5011, TWX: 910-379,6435 
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FAIRCHILD TRANSISTORS 2N3072 • 2N3073 

!5 

ELECTRICAL CHARACTERISTICS (25°q free air temperature unless otherwise noted) 

SYMBOL CHARACTERISTIC MIN. TYP. MAX. UNITS 

hFe (-ss•c> DC Pulse Current Gain [Note 5] 12 35 

C.b Output Capacitance 7.0 10 pf 
Ices Collector Reverse Current 0.033 10 nA 
Ices (125°C) Collector Reverse Current 0.3 10 µA 

BVcao Collector to Base Breakdown Voltage -60 Volts 
BVeoo Emitter to Base Breakdown Voltage -4.0 Volts 

TYPICAL COLLECTOR AND BASE CHARACTERISTICS* 

ACTIVE REGION 

0 ~0--"-_m.__....__.___._---'-'..._.....__~m 

YcE - COLLECTOR VOLTACE - VOLTS 

0'~o~___,_m~~~_..---;,.._..._~ 

Yer - COLLECTOR VOLTAGE - VOLTS 

SATURATION REGION 
-51111 

H~1Jc =1mA -50mA 

IlOmA 
-20mA 1 -400 

18 - -10 mA 

I 

1 I I 
IT 7i 

_u ·100 

lrJ 
-o.s • 1.2 -0.4 -0.8 -1.2 -1.6 -2;0 

Ve£ - COLLECTOR VOLTAGE - VOLTS YeE - BASE VOLTAGE - VOLTS 

-51111 

~l.Jc JmA 
T-so mA 

"TlOJ, 
-m1A 

1 
1--+-- 18 • -10 mAI 7 

r/ 
IT 

7 lj 
_u -100 

- 0.4 - o.s -1.2 - 1.6 -2.0 -0.4 -0.8 -1.2 -1.6 -2.0 

VCE - COLLECTOR VOLTACE - VOLTS VBE - BASE VOLTAGE - VOLTS 

-51111 

~(_Jc ·«?mA -50mA 
-lll 

--~ mA 

!!i -12 .... "f-:~-=.:. """'""""'"+>'"+-t-ftH+I 
I ·-IOmA 1 " 

7~J 
f7 f7 

_u -100 

-ID -m -0.4 -0.8 -1.2 0 
fl ,fl 

-0.4 -0,8 -1.2 -1.6 -2.0 

VcE ' COLLECTOR VOLTAGE - VOLTS Yer - COLLECTOR VOLTACE - VOLTS YsE - SASE VOLTAGE - VOLTS 

• Single family cha·racteristics on Transistor Curve Tracer. 
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TEST CONDITIONS 

le= 50 mA Vee= -1.0 V 
le= 0 Vea= -lOV 

Vee= -30.V VIE = 0 
Vee= -30V Vae = 0 
le= lOOµA le= 0 
le= 100 µA le= 0 

c 
;:: 

1m 

~ 100 

Ill 

~ m 
I!! 

~ 60 
fl 
" i «> 
~ 
, m 

0 

DC PULSED CURRENT GAIN 
VERSUS COLLECTOR CURRENT 
v~E I _11!~.l~v J.! 

!-' I\ 
25•c 

j.-...1-- 1' 
-51: 

H r-t.,_ 
i--

-0.1 -1,0 -10 -11111 -500 

~ -o. 
< 
!::; 
g 
~ -o. 

5 
~ -0. 

0 

5 

2 

I 

!!i 
t;-0.05 

~ 
..:. -0.02 

1i 
-w o.o I 

le - C~LLECTOR CURRENT - mA 

PULSED COLLECTOR SATURATION 
VOLTAGE VERSUS COLLECTOR 

CURRENT 
le· 1018 

25•€ 
//l_ 

~ -55•c 

>u -1.0 -5.0 -10 -SO ·100 -500 

le - COLl£CTOR CURRENT - mA 

PULSED BASE SATURATION 
VOLTAGE VERSUS COLLECTOR 

CURRENT 
!9 -11~~~------~ 
g . t-1~ 711 B --+---+--+-+-+----+---+-+-H 

\-o.5~ 
> -1.0 -2.0 -s.o -10 -m -so -lllll -~ -500 

le - COLLECTOR CURRENT - mA 



I 
"' tH 

i 
~ 
"' 

Jl 

< 

COLLECTOR REVERSE CURRENT 
VERSUS REVERSE BIAS VOLTAGE 

50.--~-r--r--r--r--r-..,.,..-,,,., 

20 

10 

5.0 

2.0 

l.O 

_L_ 
IL 

0 -10 - 20 -30 . .., 
VcE • COUECTOR TO EMITTE! VOLTAGE • VOLTS 

SWITCHING TIMES VERSUS 
COLLECTOR CURRENT 

~~ 
20l-::-~-c·-1--B~V+--1-1---"~~~~1...:..i:J--~H~ 

lc·11B~1~~ ]lb_ 
l~l.LO ---,L20--'--1--50'---.-'-100---200L:.....i=_,,.500 

-60 

le - COLI.ECTOR CURRENT - mA 

STORAGE TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENTS 

I- le • -'JIKJ mA _J_ I/ .11 
e -50 Vcc--Bv IL 

1f v-r-+-f-+1~ ~ lZ H-+-~l/- t.i-...,__ -· ~;g +--~ 

rf_ JL 17 

~ 
g: 

_L lL +-v _L 
~ IZ v l..i! 

0 
0 -10 -20 -30 . ..., -50 -60 

I Bl - TURN ON BASE CURRENT - mA 

FALL TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENTS 

-60~~-~~--~-~!Z'-

i!i -so1-1c • -lllll mA CV V 
V c· ·BV [l!_ l.,.e: 

ts_.., ~. ~ 
~ L-t-t-.v'7f--+--+-+v~ 
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-~ -10 
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I Bl • TURN ON BASE CURRENT - mA 

FAIRCHILD TRANSISTORS 2N3072 • 2N3073 

TYPICAL ELECTRICAL CHARACTERISTICS 
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VERSUS AMBIENT TEMPERATURE 
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INPUT AND OUTPUT 
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IBl - TURN ON BASE CURRENT - mA 

FALL TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENTS 

le • -100 mA --'--'---'--'--""---' 

Vee· -B v 

~ -201---+--I--+------' 

11; 

Do~--'---'~.1---"--'--.~B--'---'.20 

I Bl • TURN ON BASE CURRENT • mA 

I All data for switching curves taken without a "speed-up" capacitor unless otherwise noted. 

! ~~ 

CONTOURS OF CONSTANT GAIN 
BANDWIDTH PRODUCT !fr) 

·25rnTTnn-ll""Tr-T"n'TT'"T'"--r,.-,mn 
-2011-H+H"l-++-'l:-+H'!'ijC:,:llof<,-t-fl+ff 

~ ·B 

~-wm~~~m a .5 OHH++Hr+-1+-1--N+;.;, 

I . H+Hll-+-tc-~~ 
• ...... 2.0 
>"' 

-1.0, .................. __._,..__ ................... ......__.._.&..L.J'--.L,,! 
-5 -50 

le • COUECTOR CURRENT • mA 

DELAY TIME VERSUS TURN ON 
BASE CURRENT AND REVERSE 

BASE EMITTER VOLTAGE 

50 WO 200 
le - CDUECTllR CURRENT - mA 

500 

STORAGE TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENTS 

I Bl - TURN ON BASE CURRENT - mA 

·2.0 ·4.D ·6.D ·8.0 -W 
le1 - TURN ON BASE CURRENT - mA 



SMALL SIGNAL CHARACTERISTICS 

g 
~ 

~ 0.5 l--+---1--c.i<-+---+---+--+---+--< 

~ 
ti 
~ 0.2 

~ 
-2.0 -5.0 -10 -20 
le - COLlfCTOR CURRENT - mA 

SYMBOL CHARACTERISTICS 

h;. Input Resistance 
ho. Output Conductance 
h,. Voltage Feedback Ratio 
h,. Small Signal Current Gain 

20 MC BINARY COUNTER 

FDIOO 

50 
270 

Vee· -2.5V 

SINE WAVE INPUT 

f • 20mcs 

50 
270 

50 

MONOSTABLE BLOCKING OSCILLATOR 

1.3•------------

1.2 \ rz_ 
• dh ~h;,,.. 

' hre an oe LJA': . 

1.0 IZ 

o. 9 ~ le ·-lo mA 

"--7,---"'+--+-+----+-TA • 25°C -
o.s . I 

- 4.0 -8.0 -12 -16 -20 
Ve£ - COLlfCTOR VOLTAGE - VOLTS 

h PARAMETERS (f = 1 kc) 

MIN. TYP. MAX. 

480 1500 
80 1200 

162 2600 
25 74 180 

FDlOO 

TA - AMBIENT TEMPERATURE - °C 

UNITS TEST CONDITIONS 

ohms le= 10 mA Va=-lOV 
µmhos le= 10 mA V,CE =-IQ V 
x10·• le= 10 mA Vee= -lOV 

le= 10 mA Ve,= -lOV 

LINE DRIVER 

•Vee 

T oN and T oFF TEST CIRCUIT 

4.0V 

330 

1.0 140 

·30V 

68 

0.47 Your 
f--<i TO SA"IPLING 

OSCILLOSCOPE 

tr<lnsec 
Z1N 2:.0.lMO 

VIN• 1.5V MIN 
PW• 140nsec MIN 

Jl_ 500Jt 2:CT-
V1N = -9V 

tr • 40ns.ec 

~ • 20nsec 
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2N3107 • 2N3108 • 2N3109 • 2N3110 
NPN HIGH-VOLTAGE, HIGH-CURRENT AMPLIFIERS 

AND SATURATED SWITCHES 
DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS 

• HIGH VOLTAGE •••••••••• LVceo = 40 V (MIN) (2N3109/10); 60 V (MIN) (2N3107 /8) 
• LOW SATURATION VOLTAGE ••• Yce(sat) = 1.0 V (MAX) AT 1.0 A 
• LOW NOISE •.•••••••••• NF = 7.0 dB (MAX) AT 1.0 kHz 
• MEDIUM SWITCHING SPEED • • • ton = 200 ns (MAX) AT 150 mA 

t011 = 600 ns (MAX) AT 150 mA 
• HIGH GAIN • • • • • • • • • • • • hFE = 100 • 300 AT 150 mA 

hFe = 40 (MIN) AT 500 mA 

ABSOLUTE MAXIMUM RATINGS (Note 1) 
Maximum Temperatures 

Storage Temperature 
Operating Junction Temperature 
Lead Temperature (Soldering, GO second time limit) 

Maximum Power Dissipation (Notes 2 and 3) 
Total Dissipation at 25°C Case Temperature 

at 25 • C Ambient Temperature 

-G5"Cto +2oo·c 
200 • C Maximum 
300°C Maximum 

·PHYSICAL DIMENSl()NS 
in accordance with 

JEDEC (T0·5) outline 

.... 
CoH1ctor 

Maximum Voltages and Current 2N3107 • 2N3108 

5.0 Watts 
0.8 Watt 

2N3109 • 2N3110 
V CBO Collector to Base Voltage 
VcEO Collector to Emitter Voltage (Note 4) 
Ve80 Emitter to Base Voltage 

100 Volts 
GO Volts 
7.0Volts 

80 Volts 
40Volts 
7.0Volts 

NOTES: AM dimensions In inches 
Leadsare&Okl·platedkwar 
Collectdrlntemallyconnectedtocase 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

2N3107 • 2N3109 2N3108 • 2N3110 
SYMBOL CHARACTERISTICS MIN. TYP. MAX. MIN. TYP. MAX. UNITS TEST CONDITIONS 

hFE DC Pulse Current Gain (Note 5) 100 190 300 40 70 120 le= 150mA Vce=l.OV 
hFE DC Pulse Current Gain (Note 5) 40 90 25 50 le= 500 mA Vee= lOV 
hpe DC Current Gain 35 75 20 40 le= 0.1 mA Vee= lOV 
hpe(-55"C) DC Pulse Current Gain (Note 5) 30 120 15 2G le= 150mA Vee= lOV 
V8e(sat) Base Saturation Voltage (Note 5) 0.8G 1.1 0.8G 1.1 Volts le= 150 mA la= 15mA 
Vae<sat) Base Satu.ration Voltage (Notes 5 and G) 1.5 2.0 1.5 2.0 Volts le= 1.0A 18 = 100 mA 
Vee( sat) Collector Saturation Voltage (Note 5) O.lG 0.25 O.lG 0.25 Volts le= 150mA 18 =15mA 
Vee( sat) Collector Saturation Voltage (Notes 5 and 6) 0.7G 1.0 0.7G 1.0 Volts le= 1000 mA la= 100 mA 
h1. High Frequency Current Gain (f = 20 MHz) 3.5 10 3.0 4.3 le= 50 mA Vee= lOV 
Cobo Open Circuit Output Capacitance (2N3107 only) 20 (2N3108 only) 20 pf le= 0 Vc8 = lOV 
Cobo Open Circuit Output Capacitance (2N3109 only) 25 (2N3110 only) 25 pf le= 0 Vea= lOV 
cibo Open Circuit Input Capacitance G2 80 G2 80 pf le=O VeB = 0.5V 
loes Collector Reverse Current 0.4 10 0.4 10 nA Vee= GOV Vea= 0 
lc80(150"C) Collector Cutoff Current 0.5 10 0.5 10 µA Vea= GOV le=O 
leao Emitter Cutoff Current 0.05 10 0.05 10 nA lc=O Vea= 5.0V 
BVcBo Collector to Base Breakdown Voltage 100 (2N3107 only) 100 (2N3108 only) Volts le=O le= lOOµA 
BVcao Collector to Base Breakdown Voltage 80 (2N3109 only) 80 (2N3110 only) Volts le= 0 le= lOOµA 
Yceo<sust) Collector to Emitter Sustaining Voltage (Notes 4 and 5) 60 (2N3107 only) 60 (2N3108 only) Volts IB= 0 lc=30mA 
V0 e0 (sust) Collector to Emitter Sustaining Voltage (Notes 4 and 5) 40 (2N3109 only) 40 (2N3110 only) Volts IB = 0 le= 30 mA 
BVeao Emitter to Base Breakdown Voltage 7.0 7.0 Volts le= 0 le= 100 µA 
NF . Noise Figure (f = 1.0 kHz) 3.5 7.0 3.5 7.0 dB le =30µA Yee= lOV 

BW = 200Hz R5 =1.0kO 

ton Turn On Time (Note 7) 120 200 120 200 ns le= 150 mA 181 =7.5mA 
182 = -7.5mA 

toll Turn OffTime (Note 7) 1000 350 600 ns le= 150mA 181 =7.5mA 
182 =-7.5mA 

*Planar is a patented Fairchild process. 

FAIRCHILC 
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FAIRCHILD TRANSISTORS 2N3107 THRU 2N3110 

TYPICAL SMALL SIGNAL CHARACTERISTICS (f = 1 kHz) 

2N3107 2N3108 
SYMBOL 2N3109 2N3110 UNITS CONDITIONS 

TYP. TYP. 

h;b 27 27 ohms le= 1.0 mA Ve8 = 5.0V 

hob 0.12 0.12 µmhos le= 1.0 mA Ve8 =5.0V 

hrb 1.8 0.5 x10-• le= 1.0 mA VeB = 5.0V 

hie 5000 1800 ohms le= 1.0 mA VeE = 5.0V 

hoe 20 8.0 µmhos le= 1.0 mA VeE = 5.0V 

hre 6.0 2.1 x10-• le= 1.0 mA VeE = 5.0V 

hfe 170 60 le= 1.0 mA VeE=5.0V 

SWITCHING CIRCUIT 
-7.5 v -+20V 

10,us 

__J1_ T 16<>-V---.---'\NV-----<f------<( 

tr OF INPUT PULSE< 15ns 50Jl 

If OF INPUT PULSE< 15ns 

NOTES: 

TO OSCILLOSCOPE 
RISE TIME>15ns 
INPUT Z * 100k.{l 

(!) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low-duty cycle operations. 
(3) These ratings give a maximum junction temperature of 200°C and junction to case thermal resistance of 35°C/Watt (derating factor of 28.6 mW/°C); junction to ambient thermal 

resistance of 218°C/Watt (derating factor of 4.57 mW/°C). 
(4) This rating refers to a high-current point where collector to· emitter voltage is lowest. 
(5) Pulse Conditions: length= 300 µs; duty cycle= lo/a. 
(6) Saturation voltage measured with i;." lead length. 
(7) See test circuit for exact val.ues of Jc, IB1, and '"· 
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2N3114 
NPN HIGH-VOLTAGE AMPLIFIER 

DIFFUSED SILICON PLANAR TRANSISTOR 

The 2N3114 is an NPN silicon PLANAR transistor primarily designed for high-voltage, medium­
power amplifier applications. This device features a guaranteed minimum LVcEO of 150 volts and 
a minimum fr of 40 me, and operates at current levels up to 100 mA. 

ABSOLUTE MAXIMUM RATINGS [Note 1] 

Maximum Temperatures 
Storage Temperature 
Operating Junction Temperature 
Lead Temperature (Soldering, 60 sec time limit) 

Maximum Power Dissipation 
Total Dissipation at 25°C Case Temperature [Notes 2 and 3] 

at 25° C Free Air Temperature [Notes 2 and 3] 

Maximum Voltages 
Ve'° Collector to Base Voltage 
Ve'° Collector to Emitter Voltage [Note 4) 
V,.o Emitter to Base Voltage 

-65°C to +2oo·c 
2oo·c Maximum 
300°C Maximum 

5.0 Watts 
0.8 Watt 

150 Volts 
150 Volts 
5.0 Volts 

ELECTRICAL CHARACTERISTICS (25°C free air temperature unless otherwise noted) 

SYMBOL CHARACTERISTIC 

h,. DC Pulse Current Gain [Note 5] 
h" DC Current Gain 
h,. (-55°C) DC Pulse Current Gain [Note 5) 
v., (sat) Base Saturation Voltage 
Ve, (sat) Collector Saturation Voltage 
lcso Collector Cutoff Current 
lceo (150°C) Collector Cutoff Current 
l"o Emitter Cutoff Current 
h,, Small Signal Current Gain (f = 1.0 kc) 
h,. High Frequency Current Gain (f = 20 me) 
c." Output Capacitance 
Cr, Emitter Transition Capacitance 
R. (h,,) Real Part of Input Impedance (f = 100 me) 
BVceo Collector to Base Breakdown Voltage 
Ve'° (sust) Collector to Emitter Sustaining Voltage 

[Notes 4 and 5] 
BVuo Emitter to Base Breakdown Voltage 

NOTES: 

MIN. TYP. 

30 
15 
12 

25 
2.0 

150 
150 

5.0 

60 
35 
24 

0.8 
0.3 
0.3 
2.7 

50 
2.7 
6.0 
70 

MAX. UNITS 

120 

0.9 Volts 
1.0 Volts 
10 nA 
10 µA 

100 nA 

9.0 pf 
80 pf 
30 ohms 

Volts 
Volts 

Volts 

PHYSICAL DIMENSIONS 
in accordance with 

JEDEC (T0-5) outline 

Collector 

NOTES: AH dimensklns in 1nd'les 
leadsaregold·platedkOYar 
Collectormternallyconnectedtoo:ase 

TEST CONDITIONS 

le= 30mA Ve,= 10 V 
le= 100 µA Ve,= 10 V 
le= 30 mA Ve,= 10 V 
le= 50 mA I,= 5.0 mA 
le= 50 mA I,= 5.0 mA 
h=O Vcs = 100 V 
1, = 0 Vcs = 100 V 
le= 0 VEB = 4.0 v 
le= 1.0 mA Ve,= 5.0 V 
le= 30 mA Ve,= 10 V 
1, = 0 Vee= 20 V 
le= 0 VEB = 0.5 v 
le= 10 mA Vc,=lOV 
le= 100 µA 1, = 0 
le= 30 mA 1, = 0 

(pulsed) 
I,= 100 µA le= 0 

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 
(3) These ratings give a maximum junction temperature of 200'C and junction-to-case thermal resistance of 35'C/watt (derating factor of2B.6 mW/°C); junc­

tion-to-ambient thermal resistance of 219'C/watt (derating factor of 4.56 mW/'C). 
(4) Rating refers to a high current point where collector-to-emitter voltage is lowest. 
(5) Pulse conditions: Length= 300 µsec; duty cycle= 1 % . 

F=AIRCHILC 
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2N3117 
NPN VERY LOW-NOISE, LOW-LEVEL TYPE 

DIFFUSED SILICON PLANAR TRANSISTOR 

The 2N31l7 is an NPN double-diffused silicon PLANAR transistor designed for use in high­
performance, low-level, low-noise amplifiers from de to 60 me. 

The very-low-noise characteristic over a wide range of source resistance makes this device ideal 
for transducer amplifiers. Also, high-beta at collector currents down to one microampere permits 
microwatt operation in applications where power supply drain is a factor, such as, solar cell 
power sources. 

ABSOLUTE MAXIMUM RATINGS [Note 7] 

Maximum Temperatures 
Storage Temperature 
Operating Junction Temperature 
Lead Temperature (Soldering, 60 sec time limit) 

Maximum Power Dissipation 
Total Dissipation at 25°C Case Temperature [Notes 8 and 9] 

at l00°C Case Temperature [Notes 8 and 9] 
at 25°C Ambient Temperature [Notes 8 and 9] 

Maximum Voltages and Current 
Veao Collector to Base Voltage 
Ve'° Collector to Emitter Voltage [Note 6] 
V,.o Emitter to Base Voltage 
le Collector Current 

-65°C to +200°C 
200°C Maximum 
300°C Maximum 

1.2 Watts 
0.68 Watt 
0.36 Watt 

60 Volts 
60 Volts 

6.0 Volts 
50 mA 

ELECTRICAL CHARACTERISTICS (25°C free air temperature unless otherwise noted). 

SYMBOL CHARACTERISTICS MIN. TYP. MAX. UNITS 

h,, DC Current Gain 250 500 
hFE DC Current Gain 400 
hFE DC Current Gain 300 
hFE DC Current Gain 100 
h,, (-55°C) DC Current Gain 50 

V" (on) Emitter-Base On Voltage 0.7 Volts 
Ve, (sat) Collector Saturation Voltage 0.35 Volts 
h,. High Frequency Current Gain (f = 30 me) 2.0 
leao C.ollector Cutoff Current 10 nA 
leeo (150°C) Collector Cutoff Current 10 µA 

'"0 Emitter Cutoff Current 10 nA 
Cob Output Capacitance 4.5 pf 
Cn Emitter Transition Capacitance 6.0 pf 
BVeao Collector to Base Breakdown Voltage 60 Volts 
Ve'° (sust) Collector to Emitter Sustaining Voltage 60 Volts 

[Notes 5 and 6] 
BVEBo Emitter to Base Breakdown Voltage 6.0 Volts 
NF Narrow Band Noise Figure [Note l] 1.0 db 
NF Narrow Band Noise Figure [Note 2] 1.0 db 
NF Narrow Band Noise Figure [Note 3] 4.0 db 
NF Narrow Band Noise Figure [Note 4] 15 db 

PHYSICAL DIMENSIONS 
in accordance with 

JEDEC (T0-18) outline 

NOTES: All dimensions in inches 
Leads are gold· plated kovar 
Collector internally connected to case 
Package weight 15 0.43 gram 

TEST CONDITIONS 

le= 10 µA VeE = 5.0 V 
le= 1.0 mA Ve,= 5.0 V 
le= 100 µA VeE = 5.0 V 
le= 1.0 µA Ve,= 5.0 V 
le= 10 µA VeE = 5.0 V 
le= 100 µA VCE = 5.0 v 
le= 1.0 mA I,= 0.1 mA 
le= 0.5 mA VeE = 5.0 V 
,, = 0 Vee= 45 V 
,, = 0 Vee= 45 V 
le= 0 VEB = 5.0 v 
,, = 0 Vee= 5.0 V 
le= 0 v,. = 0.5 v 
,, = 0 le= 10 µA 
le= 10 mA le= 0 

(pulsed) 
le= 0 I,= 10 µA 
le= 5.0 µA VeE = 5.0 V 
le= 5.0 µA VeE = 5.0 V 
le= 30 µA Ve,= 5.0 V 
le.= 30 µA Ve,= 5.0 V 

FAIRCHILCJ 
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SM A Lt. SIGNAL G HA RAG T E R I ST I G S {f=lkc) 

SYMBOL CHARACTERISTIC MIN. TYP. MAX. UNITS TEST CONDITIONS 

hie Input Resistance 10 18 24 Koh ms le= 1.0 mA Ve,= 5.0 V 
hoe Output Conductance 15 40 µmho le= 1.0 mA Ve,= 5.0 V 
hce Voltage Feedback Ratio 425 800 xlO·• le= 1.0 mA Ve,= 5.0 V 
h,. Small Signal Current Gain 400 620 900 le= 1.0 mA Ve,= 5.0 V 

NOTES: 

(1) RS 50 K fl; f 10 Kc; Power Bandwidth = 1.0 Kc. 

(2) RS 50 Kn; f 1.0 Kc; Power Bandwidth = 200 cps. 

(3) Rs 10 K fl; f 100 cps; Power Bandwidth = 20 cps. 

(4) R8 lOKfl; f lOcps; Power Bandwidth = 2.0 cps. 

(5) Pulse Conditions: length = 300 µsec; duty cycle = 1.0%. 

(6) These ratings refer to a high-current point where collector-to-emitter voltage is lowest. 

(7) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

(8) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 

(9) These ratings give a maximum junction temperature of 200°C and junction-to-case thermal resistance of 146°C/Watt (derating factor of 6.85 mW /°C); 
junction-to-ambient thermal resistance of 486°C/Watt (derating factor of 2.06mW/°C). 
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2N3120 · 2N3121 
PNP VHF AMPLIFIERS, HIGH CURRENT SWITCHES 

DIFFUSED SILICON PLANAR EPITAXIAL TRANSISTORS 

The 2N3120 and 2N3121 are PNP silicon PLANAR epitaxial transistors designed for digital and 
analog applications at current levels to 500 milliamperes. The high gain-bandwidth product, fr. at 
high currents, makes them excellent units for line driving and memory applications. 

ABSOLUTE MAXIMUM RATINGS [Note 1] 

Maximum Temperatures 2N3120 2N3121 

Storage Temperature -65°C to +200°C -65°C to +200°C 
Operating Junction Temperature 200.0 c Maximum 200°C Maximum 
Lead Temperature (Soldering, 60 sec time limit) 300°C Maximum 300°C Maximum 

Maximum Power Dissipation 

Total Dissipation at 25°C Case Temperature [Notes 2 & 3] 3.0 Watts 
0.8 Watt 

1.2 Watts 
0.36 Watt at 25°C Ambient Temperature [Notes 2 & 3] 

Maximum Voltages and Current 

Vcoo Collector to Base Voltage -45 Volts -45 Volts 
Vc•o Collector to Emitter Voltage [Note 4] -45 Volts -45 Volts 
Veoo Emitter to Base Voltage -4.0 Volts -4.0 Volts 
le Collector Current [Note 2] 500mA 500mA 

ELECTRICAL CHARACTERISTICS (25"C free air temperature unless otherwise noted) 

SYMBOL CHARACTERISTIC MIN. TYP. MAX. UNITS TEST CONDITIONS 

h.e DC Pulse Current Gain 30 67 130 le= 50 mA VcE = -1.0 V 
[Note 5] 

h,. DC Pulse Current Gain 15 43 le= 300 mA Ve•= -2.0 V 
[Note 5] 

Voe (sat) Base Saturation Voltage -0.9 -1.2 Volts le= 50 mA lo= 2.5 mA 
Voe (sat) Base Saturation Voltage -1.35 -2.0 Volts le = 500 mA lo= 50 mA 
Vee (sat) Collector Saturation -0.08-0.25 Volts le = 50 mA la= 2.5 mA 

Voltage 
Ve• (sat) Collector Saturation -0.6 -1.0 Volts le = 500 mA la= 50 mA 

Voltage 
h1. High Frequency Current 1.3 2.0 le= 50 mA Vee= -20 V 

Gain (f = 100 me) 
VeEO (sust) Collector to Emitter -45 Volts le= 30 mA la= 0 

Sustaining Voltage (pulsed) 
[Notes 4 and 5] 

t •• Turn On Time [Note 6] 17 40 nSec le:::::: 300 mA lao :::::30mA 
to ff Turn Off Time [Note 6] 40 100 nSec le:::::: 300 mA lao:::::: 30 mA 

la2:::::: -30 mA 

NOTES: 
(I) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 

2N3120 

PHYSICAL DIMENSIONS 
in accordance with 

JEDEC (T0-5) outline 

NOTES: All d1mens1ons m mch<es 
Leads are gold·plated kovar 
Collector 1nternallyconnected toca::.e 

2N3121 

PHYSICAL DIMENSIONS 
in. accordance with 

JEDEC (T0-18) outline 

.19501A."°1 r 

.178 .2~~11l:M: 
l~I 1.:'...i 
L Tf 

3 LEADS ~ ~ ~ .500 MIN . 
.QJ9DIA. l 
.016 ·-

.100 
---·--r 
··Collector 

IU!lflo) 

NOTES: All dimensions m mches 
Leadsaregold·plated kovar 
Collector internally connected to case 

(3) These ratings give a maximum junction temperature of 200°C and junction-to-case thermal resistance of 58.3°C/Watt (derating factor of 17.2 mW/"C) 
for the 2N3120 and 146'C/Watt (derating factor of 6.85 mW/°C) for the 2N3121. Junction-to-ambient thermal resistance of 219'C/Watt (derating factor 
of 4.56 mW/'C for the 2N3120 and 486'C/Watt (derating factor of 2.1 mW/'C) for the 2N3121. 

(4) Rating refers to a high-current point where collector-to-emitter voltage is lowest. 
(5) Pulse Conditions: length = 300 µSec; duty cycle= 1 % . 
(6) See swit.ching circuit for exact values of le, lat• and la,-

313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 
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FAIRCHILD TRANSISTORS 2N3120 • 2N3121 

ELECTRICAL. CH,ARACTERIST!CS ,(25°C free air temperature unless otherwise noted) 

-SYMBOL CHARACTERISTIC MIN. TYP> •MAX. UNITS TEST CONDITIONS 

h,. (-55:'C) DC Pulse Current Gain [Note 5] 12 50 
Yee (sat) Collector Saturation Voltage -0.33 -0.5 Volts 
c •• Output Capacitance 7.0 10 pf 
Ices Collector Reverse Current 0.033 10 nA 
Ices (125°C) Collector Reverse Current 0.3 10 µ.A 
BVcao Collector to Base Breakdown Voltage -45 Volts 
BY,ao Emitter to Base· Breakdown Voltage -4.0 Volts 

...::..: 

TYPICAL COLLECTOR AND BASE CHARACTERISTICS* 

ACTIVE REGION SATURATION REGION 

i 

·SOO 

f-;i: iJc 1, ... -SOmA 

JlOmA 
·20mA i ·400 

i 18 •-lDmA t5 ! -300 ... 
~ ·8.0~-!--+-bi--.L-4-...+--&.<--+--IJ...H 11! 

~ -2111 
8 

]d-_ 
8 

·IO 

Vcl - COLLECTOR VOLTAGE - VOLTS VcE • COL1£CTOR VOLTAGE • YOUS 

i 
; -1.oi,.' "'1--bP~::'iii 

.... 

VCE • C011£CTOR VOLTAGE ' VOLTS VcE - .. COUECTOR VOLTAGE. - VOLTS 

·60 -0.4 -0.8 -1.2 -1.6 -2.0 

Vee • COL1£CTOR VOLTAGE • VOLTS 

• Single family charact11ristics•on Transistor Curve Tracer. 

l 
J_ lL 
_l V11 

·0.4 ·0.8 ·1.2 ·1.6 ·2.0 
Vee • BASE VOLTAGE • VOLTS 

15 fi -XX> 

~ l--f----lf----1_,_,+-tl-Hr-+-+-t 

~ ·2111 l-+-+--+--l--+l-J-11-[Hl-+--l--i 
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FAIRCHILD TRANSISTORS 2N3120 • 2N3121 

SMALL SIGNAL CHARACTERISTICS 
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2N3137 
NPN CLASS-C RF AMPLIFIER 

DIFFUSED SILICON PLANAR*EPITAXIAL TRANSISTOR 

The 2N3137 is an NPN silicon PLANAR epitaxial transistor designed primarily for service as a 
Class-C, RF power amplifier. Power output at 250 MHz is typically 0.5 watt with 100 mW drive. 
in addition to the large signal capabilities, the low-noise and high gain-bandwidth product char­
acteristics of the 2N3137 provide excellent performance in a variety of small signal and linear 
amplifier applications. 

ABSOLUTE MAXIMUM RATINGS [Note 1] 

Maximum Temperatures 
Storage Temperature 
Operating Junction Temperature 
Lead Temperature (soldering, 60 sec. time limit) 

Maximum Power Dissipation 
Total Dissipation at 25°C Case Temperature [Notes 6 and 7] 

25 • C Ambient Temperature [Notes 6 and 7] 

Maximum Voltages 
Veao Collector to Base Voltage 
Veeo Collector to Emitter Voltage [Note 4] 
v.ao Emitter to Base Voltage 

-65°c to +2oo·c 
2oo·c Maximum 
3oo•c Maximum 

1.0 watt 
0.6 watt 

40 Volts 
20 Volts 

4.0 Volts 

ELECTRICAL CHARACTERISTICS (25°C free air temperature unless otherwise noted) 

PHYSICAL DIMENSIONS 
in accordance with 

JEDEC (T0-5) outline 

NOTES: All d1men11ons 1n 1nchu 
Ludsaregold·pletedkovar 
Collectorinternallyconnectedtocne 

SYMBOL CHARACTERISTIC MIN. TYP. MAX. UNITS TEST CONDITIONS 

h,. DC Pulse Current Gain [Note 5] 20 70 120 le= 50mA Ve•= 5.0V 

Ve• (sat) Collector Saturation Voltage 0.12 0.3 Volts le= 50 mA la= 5.0 mA 
lcao Collector Cutoff Current 0.12 50 nA 1. = 0 Vea= 20 V 
lcao (150°C) Collector Cutoff Current 0.10 50 µA I.= 0 Vea= 20 V 
BVcao Collector to Base Breakdown Voltage 40 Volts I.= 0 le= 100 µA 

BV.ao Emitter to Base Breakdown Voltage 4.0 Volts le= 0 1. = 100 µA 
Vc•o (sust) Collector to Emitter Sustaining Voltage 20 Volts la= 0 le= 15 mA 

[Notes 4 and 5] (pulsed) 
h •• High Frequency Current Gain (f = 100 MHz) 5.0 7.5 le= 50 mA VCE = 10 v 

Cobo Output Capacitance 2.8 3.5 pF 1. = 0 Vea= 10 V 
G,. Amplifier Power Gain [Note 2] 6.0 7.0 dB le= 0 Ve•= 20 V 

(fo = 250 MHz) (zero signal) (zero signal) 
11 Collector Efficiency [Note 3] 40 60 % le= 0 Ve•= 20V 

(fo = 250 MHz) (zero signal) (zero signal) 

" Planar is a patented Fairchild process. 

NOTES: 

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) RF power-in= 100 mW (see test circuit). 
(3) RF power-in= 100 mW. Conduction angle adjusted through R to obtain maximum efficiency with a minimum of 400 mW out. (See test circuit.) 
(4) Rating refers to a high-current point where collector·to-emitter voltage is lowest. 
(5) Pulse Conditions: length = 300 µsec; duty cycle= 1 % . 
(6) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 
(7) These ratings give a maximum junction temperature of 200'C and junction-to-case thermal resistance of 175°C/watt (derating factor of 5.71 

mW/'Cl; junction-to-ambient thermal resistance of 292'C/watt (derating factor of 3.42 mW/"C). 

FAIRCHILCJ 

SEMICONDUCTOR 
313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 
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FAIRCHILD TRANSISTOR 2N3137 

TYPICAL ELECTRICAL CHARACTERISTICS 
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FAIRCHILD TRANSISTOR 2N3137 

125 MHz POWER AMPLIFIER 
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2N3209 
PNP HIGH-SPEED SWITCH AND RF AMPLIFIER 

DIFFUSED SILICON PLANAR EPITAXIAL TRANSISTOR 

The 2N3209 is a 550 me PNP diffused silicon PLANAR epitaxial transistor designed for saturated 
and non-saturated switching circuits requiring lip to 200 milliamperes of collector current. It is 
suitable for 20 me RF amplifiers, 10.7 me IF amplifiers, 100 me oscillator cenverter circuits. 

ABSOLUTE MAXIMUM RATING [Note 1] 

Maximum Temperatures 
Storage Temperature 
Operating Junction Temperature 
Lead Temperature (Soldering, 60 sec time limit) 

Maximum Power Dissipation 
Total Dissipation at 25°C Case Temperature 

[Notes 2 and 3] 
at 25°C Ambient Temperature 

[Notes 2 and 3] 

Maximum Voltages and Current 
Vceo Collector to Base Voltage 
VcEO Collector to Emitter Voltage [Note 4] 
Veeo Emitter to Base Voltage 
le Collector Current 

-65°C to +200°C 
200°C Maximum 
300°C Maximum 

1.2 Watts 

0.36 Watt 

-20 Volts 
-20 Volts 
-4.0Volts 

200 mA 

ELECTRICAL CHARACTERISTICS (25°C free air temperature unless otherwise noted) 

SYMBOL CHARACTERISTIC MIN TYP. MAX. UNITS 

hFe DC Pulse Current Gain [Note 5] 30 75 120 
hFE DC Pulse Current Gain [Note 5] 25 67 
hFe DC Pulse Current Gain [Note 5] 15 30 
Vee (sat) Collector Saturation Voltage -0.07 -0.15 Volts 
Vee (sat) Collector Saturation Voltage .....;.0.1 -0.2 Volts 
Vee (sat) Collector Saturation Voltage -0.28 -0.6 Volts 
h1. High Frequency Current Gain 4.0 5.5 

(f = 100 me) 

Vceo (sust) Collector to Emitter Sustaining -20 Volts 
Voltage [Notes 4 and 5] 

PHYSICAL DIMENSIONS 
in accordance with 

JEDEC (TQ..18) outline 

NOTES:Alldirnensionsinln:hes 
L.Mdsareaold·platldkowar 
Collec:torirtter!'Nlllyconnectmtoeae 
Pllckap W'9ight Is 0.43 1ram 

TEST CONDITIONS 

le= 30 mA Yee= -0.5 V 
1.c = 10 mA Yee= -0.3 V 
le= 100 mA Yee= - 1.0 V 
le= 10 mA le= 1.0 mA 

le= 30 mA le= 3.0 mA 

le= 100 mA le= 10 mA 

le= 30 mA Yee= -10 V 

le= 10 mA le= 0 
(pulsed) 

ton Turn On Time [Note 6] 23 60 nsec le:::::::: 30 mA le1:::::::: 1.5 mA 

toff Turn Off Time [Note 6] 34 90 nsec le:::::::: 30 mA, le1 :::::::: le2 :::::::: 1.5 mA 

Copyright 1965 by Fairchild Semiconductor, a division of Fairchild Camera and Instrument Corporation 

NOTES: 
(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 
(3) These ratings give a maximum junction temperature of 200°C and junction-to-case thermal resistance of 146°C/watt (derating factor of 6.85 mW/°C); 

junction-to-ambient thermal resistance of 486°C/watt (derating factor of 2.06 mW /°C.) 
(4) This rating refers to a high-current point where collector-to-emitter. voltage is lowest. 
(5) Pulse Conditions: length= 300 µ,sec; duty cycle= 1 % . 
(6) See switching circuit for exact values of 10 181 and 182• 

313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 
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ELECTRICAL CHARACTERISTICS (25°C free air temperature unless otherwise noted) 

SYMBOL CHARACTERISTICS MIN. TYP. MAX. UNITS 
_::_ 

hFE (-55°C) DC Pulse Current Gain [Note 5] 12 43 
v,. (sat) Base Saturation Voltage -0.78 -0.92 -0.98 Volts 
VaE (sat) Base Saturation Voltage -0.85 -1.1 -1.2 Volts 
v,. (sat) Base Saturation Voltage -1.4 -1.7 Volts 
lcES Collector Reverse Current 0.05 80 nA 
lc.s (125°C) Collector Reverse Current 0.025 10 µA 
C.b Output Capacitance 3.0 5.0 pf 
CrE Emitter Transition Capacitance 3.8 6.0 pf 
BVcao Collector to Base Breakdown Voltage -20 Volts 
BVcEs Collector to Emitter Breakdown Voltage -20 Volts 
BVEBO Emitter to Base Breakdown Voltage -4.0 Volts 

TYPICAL COLLECTOR AND BASE CHARACTERISTICS* 

ACTIVE REGION 

- 35 
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SATURATION REGION 

TA ·115°C 

- 0,4 - 0.8 - 1.0 

VCE • COLLECTOR-EMITTER VOLTAGE - VOLTS 

TA~ 25°C 

I B ~ 0 
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:;; 1 ld ~~ 7 

lL I 
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TEST CONDITIONS 

le= 30 mA VcE = -0.5 V 
le= 10 mA I,= 1.0 mA 
le= 30 mA la= 3.0 mA 
le= 100 mA 1, = 10 mA 

VcE = -10 V VaE = 0 
Ve,= -lOV VaE = Q 

Vea= -5.0 V IE= 0 
v .. = -0.5 v le= 0 
le= 10 µA IE= 0 
le= 10 µA VEa = 0 
IE= 100 µA le= 0 

PULSED DC CURRENT GAIN 
VERSUS COLLECTOR CURRENT 

le - COLLECTOR CURRENT - mA 

COLLECTOR SATURATION VOLTAGE 
VERSUS COLLECTOR CURRENT 
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• Single family characteristics on Transistor Curve Tracer. 2-198 
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TYPICAL ELECTRICAL CHARACTERISTICS 
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FAIRCHILD TRANSISTOR 2N3209 

TYPICAL COMMON EMITTER "Y" PARAMETERS 
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2N3250 · 2N3251 
PNP HIGH SPEED SWITCH AND RF AMPLIFIER 

DIFFUSED SILICON PLANAR*EPITAXIAL TRANSISTOR 

FOR IMPROVED PERFORMANCE SEE FAIRCHILD 2N4034 • 2N4035 

GENERAL DESCRIPTION - The 2N3250 and 2N3251 are High-Gain, High-Voltage Silicon PNP Transistors 

suitable for a wide range of applications including high-voltage switching; low-noise, low-current require­

ments; and high-gain RF applications. 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 

Storage Temperature 

Operating Junction Temperature 

Lead Temperature (Soldering, 60 Second Time Limit) 

Maximum Power Dissipation 

Total Dissipation at 25°C Case Temperature 

at 25°C Ambient Temperature 

Maximum Voltages and Current 

Collector to Base Voltage 

Collector to Emitter Voltage 

Emitter to Base Voltage 

Collector Current 

(Notes 2 and 3) 

(Notes 2 and 3) 

-65°C to +200°C 

200°c Maximum 

300°C Maximum 

1.2 Watts 

0.36 Watt 

-50 Volts 

-40 Volts 

-5.0 Volts 

200 mA 

ELECTRICAL CHARACTERISTICS (25"C Free Air Temperature unless otherwise noted) 

Symbol 

hFE 

hFE 

hFE 
VCE(sat) 

VBE(sat) 

hfe 

r'C 
b c 

NOTES: 

Characteristic 

DC Pulse Current Gain 

DC Pulse Current Gain (Note 5) 

DC Pulse Current Gain (Note 5) 

Collector Saturation Voltage 

Base Saturation Voltage 

High Frequency Current Gain 
(f = lOOMHz) 

Collector Base Time Constant 
(f = 31.8 MHz) 

Noise Figure (f = 100 Hz) 

Delay Time 

Rise Time 

Storage Time 

Fall Time 

2N3250 2N3251 

Min. Max. Min. Max. 

40 80 

50 150 100 300 

15 30 

-0.25 -0.25 

-0.6 -0.9 -0.6 -0.9 

2.5 3.0 

250 250 

6.0 6.0 

35 35 

35 35 

175 200 

50 50 

Units 

Volt 

Volt 

ps 

dB 

ns 

ns 

ns 

ns 

IC 

IC 

IC 

re 
IC 

IC 

IC 

IC 

IC 

re 
re 
re 

PHYSICAL DIMENSIONS 
in accordance with 

JEDEC (T0-18) outline 

l~~OIA.~r-------f" mDIA n---lh 
.030 .210 
MAX. .170 

Sutlog t i 
Plane 

'. LEADS. ~ ~ ~ .500 MIN. 
019DIA I 

.016 ~ 

NOTES: All dimensions in in.;hes 
Leadsaregold-platedkov.ir 
Collectorinternallvconll8Ctedtocase 
Packil&e weight is 0.43 eram 

Test Conditions 

100 µA VCE = -1.0 v 
10 mA VCE = -1.0 v 
50 mA VCE = -1.0 v 
10 mA IB 1.0 mA 

10 mA IB 1.0 mA 

10 mA VCE = -20 v 

10 mA VCE = -20 v 

100 µA VCE = -5.0 v 
10 mA 1B 1 1.0 mA 

10 mA 1B 1 1.0 mA 

10 mA ~1 = 1B2= 1.0mA 

10 mA ~1 = 1B2 = 1.0mA 

*Planar is a patented Fairchild process. 

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 

(3) These ratings give a maximum junction temperature of 200°C and junction-to-case thermal resistance of 145°C/Watt (derating factor of 6.9mW/°C); junction-to­
ambient thermal resistance of 486°C/Watt (derating factor of 2.lmW/°C). 

(4) Rating refers to a high current point where collector-to-emitter voltage is lowest. 

(5) Pulse conditions: Length = 300 µ.s ; duty cycle = 1%. 

FAIRCHILCJ 

SEMICONDUCTOR 
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·FAIRCHILD TRANSISTORS 2N3250 • 2N3251 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

2N3250 2N3251 

Symbol Characteristic Min. Max. Min. Max. Units Test Conditions 

Cobo Output Capacitance 6.0 6.0 pF IE 0 VCB = -10 v 
CTE Emitter Transition Capacitance 8.0 8.0 pF Ic 0 VBE = -1.0 v 

'TE 
DC Pulse Current Gain 45 90 Ic 1.0 mA VCE = -1.0 v 

VCE(sat) Collector Saturation Voltage . -0.5 -0.5 Volt Ic 50 mA Ia 5.0 mA 

VBE(sat) Base Saturation Voltage -1.2 -1.2 Volts Ic 50 mA Ia 5.0 mA 

BVCEO Collector-to-Emitter Breakdown -40 ~40 Volts Ic 10 mA Ia 0 
Voltage (Notes 4 and 5) 

BVCBO Collector to Base Breakdown Voltage -50 -50 Volts le 10 µA IE 0 

BVEBO Emitter to Base Breakdown Voltage -5.0 -5.0 Volts re 0 IE = 10 µA 

1CEX 
Collector Current 20 20 nA VcE= -40 v VBE 3.0 v 

laL Base Current 50 50 nA VCE= -40 v VBE 3.0 v 

hfe Small Signal Current Gain (f = 1 kHz ) 50 200 100 400 Ic 1.0 mA VCE = -10 v 

hre Voltage Feedback Ratio (f = 1 kHz) 10 20 xl0-4 
Ic 1.0 mA VCE = -10 v 

hie Input Impedance (f = l kHz) 1.0 6.0 2.0 12 kl'l 1c 1.0 mA VCE =-10 v 
h Output Admittance (f = 1 kHz) 4.0 40 10 60 µmho Ic 1.0 mA VCE = -10 v oe 

FIG. 1 DELAY AND RISE TIME EQUIVALENT TEST CIRCUIT • FIG. 2 STORAGE AND FALL TIME EQUIVALENT TEST CIRCUIT 

-3V 

2750 

I 
I * _J._Cs 4 pf 

·r 
I 
I 

---' 

10 < tl < 500 IJS 

DUTY CYCLE=2% 

*TOTAL SHUNT CAPACITANCE OF TEST JIG AND CONNECTORS 
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2N3250A • 2N3251A 
PNP HIGH-SPEED SWITCH AND RF AMPLIFIER 

DIFFUSED SILICON PLANAR EPITAXIAL TRANSISTORS 

GENERAL DESCRIPTION - The 2N3250A and 2N3251A are PNP silicon Planar epitaxial transistors 

designed primarily for fast high voltage switching and high-gain RF applications. 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 

Storage Temperature 

Operating Junction Temperature 

Lead Temperature (Soldering, 60 Second Time Limit) 

Maximum Power Dissipation 

Total Dissipation at 25°C Case Temperature 

at 25°C Ambient Temperature 

Maximum Voltages and Current 

VCBO 

VCEO 

VEBO 

IC 

Collector to Base Voltage 

Collector to Emitter Voltage 

Emitter to Base Voltage 

Collector Current 

(Notes 2 and 3) 

(Notes 2 and 3) 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

Symbol Characteristic 

hFE DC Pulse Current Gain 

hFE DC Pulse Current Gain (Note 5) 

hFE DC Pulse Current Gain (Note 5) 

VCE(sat) Pulsed Collector Saturation Voltage 
(Note 5) 

VBE(sat) Pulsed Base Saturation Voltage 
(Note 5) 

hfe High Frequency Current Gain 
(f = 100 MHz) 

r 'C Collector Base Time Constant 
b c (f = 31.8 MHz) 

NF Noise Figure (f = 100 Hz) 

td Delay Time 

t Rise Time r 
t storage Time 
s 

tf Fall Time 

NOTES: 

2N3250A 

Min. 

40 

50 

15 

-0.6 

2.5 

Max. 

150 

-0.25 

-0.9 

250 

6.0 

35 

35 

175 

50 

2N3251A 

Min. 

80 

100 

30 

-0,6 

3.0 

Max. 

300 

-0.25 

-0.9 

250 

6.0 

35 

35 

200 

50 

-65°C to +200°C 

200°c Maximum 

300°C Maximum 

1.2 Watts 

0.36 Watt 

-60 Volts 

-60 Volts 

-5.0 Volts 

200 mA 

Units 

Volt 

Volt le 

dB 1c 

ns IC 

ns le 
ns le 
ns le 

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 

Test 

PHYSICAL DIMENSIONS 
in accordance with 

JEDEC (T0-18) outline 

.195 I I mo1A 

.178;~~~1 rm 
Seating L i 
~I~ 

3 LEADS n n n .500 MIN. 

:m01 A u u u_l 

Emitter 

NOTES: All dimensions in mches 

Base 

Collector 

leads are gold-plated kovar 
Collector internally connected to case 
Package weight is 0.43 gram 

Conditions 

100 µ.A VCE = -1.0 v 
10 mA VCE = -1.0 v 
50 mA VCE = -1.0 v 
10 mA 113 1.0 mA 

10 mA IB l;O mA 

10 mA VCE = -20 v 

10 mA VCE = -20 v 

100 µ.A VCE = -5.0 v 
10 mA 1Bl 1.0 mA 

10 mA 1sl 1.0 mA 

10 mA 1s 1 1s2 = 1.0 mA 

10 mA 1B 1 1s2 = 1.0 mA 

(3) These ratings give a maximum junction temperature of 200'C and junction to case thermal resistance of 145'C/Watt (derating factor of 6.9mW/'C); junction to 
ambient thermal resistance of 486°C/Watt (derating factor of 2.lmW/'C). 

(4) Rating refers to a high current point where collector to emitter voltage Is lowest. 

(5) Pulse conditions: Length = 300 µsec; duty cycle = 1%. 
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FAIRChlllD TRANSISTORS 2N3250A • 2N3251A 

ELECTRICAL .CHARACTERlSTICS C25°C 'Free Air Temperature Unless otherwise noted) 

2N3250A 2N3251A 

Symbol Characteristic Min. Max. Min. Max. Units Test Conditions 

Cobo Output Capacitance 6.0 6.0 pF IE 0 VCB =-10 v 
Cibo Input Capacitance 8~0 a.o pF Ic 0 VBE = -1.0 V 

'7E DC Pulse Current Gain 45 90 Ic 1.0 mA VCE = -1.0 V 

VCE(sat) Pulse<! Collector.Saturation Voltage -0.5 -0.5 Volt 1c 50 mA Ia 5.0 mA 

VBE(sat) Pulsed Base Saturation Voltage -1.2 -1.2 Volts 1c 50 mA Ia 5.0 mA 

VCEO(sust) Collector fo Emitter Sustaining Voltage -60 -60 Volts ic 10 mA Ia 0 
(Notes 4 and 5) (pulsed) 

BVCBO Collector to Base Breakdown Voltage -60 -60 Volts Ic = 10 µA IE 0 

BVEBO Emitter to Base Breakdown Voltage -5.0 -5.0 Volts 1c = 0 IE 10 µA 

1CEX Collector Current 20 20 nA VCE = -40 v VBE = +3.0 v 
laL Base Current 50 50 nA VCE = -40 v VBE = +3.0 V 

1le Small Signal Current Gain (f = 1 kHz) 50 200 100 400 1c 1.0 mA VCE = -10 v 
h Voltage Feedback Ratio (f = 1 kHz) 10 20 xl0-4 

Ic 1.0 mA VCE = -10 v re 
hie Input Impedance (f = 1 kHz) 1.-0 6.0 2.0 12 krl 1c 1.0 mA VCE = -10 v 
h Output Admittance (f = 1 kHz) 4.0 40 10 60 µmho Ic 1.0 mA VCE = -10 v oe 

FIG. 1 DELAY AND RISE TIME EQUIVALENT TEST CIRCUIT • FIG. 2 STORAGE AND FALL TIME EQUIVALENT TEST CIRCUIT 

-3V 

2750 

' _l~s 4pf • 
·r 

I 
I 

--..l 

10 < t1 < 500 µsec 

DUTY CYCLE=2% 

*TOTAL SHUNT CAPACITANCE OF TEST JIG AND CONNECTORS 

2-204 

lOK 

-3V 

2750 

I 

-~·Cs 4pf* 
•T• 
I 
I __ ...J 



2N3252 · 2N3253 • 2N3444 
NPN SWITCHING TYPE 

DIFFUSED SILICON PLANAR EPITAXIAL TRANSISTORS 

FOR IMPROVED PERFORMANCE SEE FAIRCHILD 2N3724 2N3725 

GENERAL DESCRIPTION - The 2N3252, 2N3253, and 2N3444 are Double Diffused Silicon NPN Transistors 

packaged in the JEDEC T0-5 outline. They are designed for high-speed switching, high-frequency amplifier 

applications, and may be used as core drivers, relay drivers, and pulse generators. 

PHYSICAL DIMENSIONS 
in accordance with 

JEDEC (T0·5) outline 

ABSOLUTE MAXIMUM ~ATINGS (Note 1) 

Maximum Temperatures 

Storage Temperature 

Operating Junction Temperature 

Lead Temperature (Soldering, 60 sec Time Limit) 

Lead Temperature (Soldering, 10 sec Time Limit) 

Maximum Power Dissipation (Notes 2 and 3) 

Total Dissipation at 25°C Case Temperature 

at 25 ° C Ambient Temperature 

Maximum Voltages and Currents 

Collector to Base Voltage 

Collector to Emitter Voltage 

Emitter to Base Voltage 

Collector Current 

2N3252 

60 Volts 

30 Volts 

5.0 Volts 

1.0 Amp 

2N3252 · 2N3253 

2N3444 

2N3253 

75 Volts 

40 Volts 

5.0 Volts 

1.0 Amp 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

2N3252 2N3253 

-65°C to +200°C 

+200°C Maximum 

+300°C Maximum 

+240°C Maximum 

5.0 Watts 

1.0 Watt 

2N3444 

80 Volts 

50 Volts 

5.0 Volts 

1.0 Amp 

2N3444 

-~~g DIA.,__ ___ __, 

.125 
009 
_1_,.__ __ ___,, 

T 

NOTES. An d1mens1ons •n inches 
Leads are gold-plated kovar 
Collector rnternally corrnected to case 

Symbol Characteristic Min. Max. Min. Max. Min. Max. Units Test Conditions 

'1FE 
hFE 

hFE 

hFE 

hFE 
VBE(sat) 

VBE(sat) 

VBE(sat) 

VCE(sat) 

V CE(sat) 

V CE(sat) 

DC Pulse Current Gain (Note 5) 

DC Pulse Current Gain (Note 5) 

DC Pulse Current Gain (Note 5) 

DC Pulse Current Gain (Note 5) 

DC Pulse Current Gain (Note 5) 

Pulsed Base Saturation Voltage 
(Note 5) 

Pulsed Base Saturation Voltage 
(Note 5) 

Pulsed Base Saturation Voltage 
(Note 5) 

Pulsed Collector Saturation Voltage 
(Note 5) 

Pulsed Collector Saturation Voltage 
~Note 5) 

Pulsed Collector Saturation Voltage 
(Note 5) 

High Frequency Current Gain 
(f = 100 MHz) 

Input Capacitance 

Output Capacitance 

Output Capacitance 

30 

30 90 

25 

1.0 

0.7 1.3 

1.8 

0.3 

0.5 

1.0 

2.0 

80 

12 

25 

25 75 

20 

1.0 

0.7 1.3 

1.8 

0.35 

0.6 

1.2 

1.75 

80 

12 

20 

20 

15 

0.7 

1.5 

60 

1.0 

1.3 

1.8 

0.35 

0.6 

1.2 

80 

12 
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Volts 

Volts 

Volts 

Volts 

Volts 

Volts 

pf 

pf 

pf 

IC 

IC 

IC 

IC 

IC 

IC 

IC 

re 

IC 

re 

IC 

IC 

re 
IE 

IE 

150 mA 

500 mA 

375 mA 

1.0 A 

750 mA 

150 mA 

500 mA 

1.0 A 

150 mA 

500 mA 

1.0 A 

50 mA 

0 

0 

0 

VCE 1.0 v 

VCE 1.0 v 

VCE 1.0 v 

VCE 5,0 v 

VCE 5.0 v 

IB 15 mA 

1s 50 mA 

IB 100 mA 

IB 15 mA 

IB 50 mA 

IB 100 mA 

VCE 10 v 

VEB 0.5 v 

VCB 10 v 

VCB 20 v 
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ELECTRICAL CHARACTERISTICS (25'C Free Air Temperature unless otherwise noted) 

. 
2N3252 2N3253 2N3444 

Symbol Characteristic Min. Max. Min. Max. Min. Max. Units Test Conditions 

1CEX 
C9llector Reverse Current 500 500 nA VCE 60 v VEB 4.0 v 

1CEX 
Collector Reverse Current 500 nA VCE 40 v VEB 4.0 v 

1CBO 
Collector Reverse Current 500 500 nA IE 0 VCB 60 v 

1CBO 
Collector Reverse Current 500 nA IE 0 VCB 40 v 

ICB0(100°C) Collector Reverse Current 75 75 µ.A IE 0 VCB 60 v 
rc80c100°c) Collector Reverse Current 75 µ.A IE 0 VCB 40 v 
1BL 

Base Current 500 500 nA VCE 60 v VOB 4.0 v 
1BL 

Base Current 500 nA VCE 40 v Vos 4.0 v 
1EBO Emitter Cutoff Current 50 50 50 nA re 0 VEB 4.0 v 
BVCBO Collector to Base Breakdown Voltage 60 75 80 Volts IC 10 µ.A IE 0 

V CEO(sust) Collector to Emitter Sustaining 30 40 50 Volts re 10 mA IB 0 
Voltage (Notes 4 and 5) 

BVEBO Emitter Breakdown Voltage 5.0 5.0 5.0 Volts Ic 0 IE 10 µ.A 

~ Total Control Charge (see Fig, 3) 5.0 5.0 5.0 ncoul re 500 mA 1s 50mA 

td Delay Time (see Fig. 1) 15 15 15 nsec re 500 mA 1s1 50mA 

tr Rise Time (see Fig. 1) 30 35 35 nsec re 500 mA 1B 1 50mA 

ts Storage Time (see Fig. 2) 40 40 40 nsec .. re = 500 mA I8 l = I8 2 = 50 mA 

tf Fall Time (see Fig. 2) 30 30 30 nsec Ie = 500 mA 1s1= 1s2 = 50mA 

NOTES: 
(1) These ratings are limiting values above which the serviceability of any indiVidual semiconductor ·device may be impaired. 

(2) These are steady state limits. The factory should be consulted on applications involving pulsed ·or low duty cycle operation. 

(3) These ratings give a maximum junction temperature of 200'C and junction to case thermal resistance of 35'C/Watt (derating factor of 28.6mW/'C); junction 
to ambient thermal resistance of 175'C/Watt (derating factor of 5.7 mW/'C). 

(4) Rating refers to a high current point where collector to emitter voltage is lowest. 

(5) Pulse conditions: Length = 300 µsec; duty cycle '.S 1%. 

FIGURE 1 · EQUIVALENT CIRCUIT FOR MEASURING 
DELAY AND RISE TIMES 

FIGURE 2 · EQUIVALENT CIRCUIT FOR MEASURING 
STORAGE AND FALL TIMES 

P.W.~ 200 nsec 
RISE TIME 5 2 nsec 
DUTY CYCLE = 2% 

59Q 

+30V 

FIGURE 3 · Qr TEST CIRCUIT 

VALUES REFER TO 

'c = 500 mA TEST POINT 

10 µsec 

DUTY CYCLE = 2% 

0 

2-206 

59Q 

-r1t2-

,:~'~, 
"8.7 ~3\ 

10< t1<500 µ sec 
t2 < 5 nsec 
!3>1 µsec 

DUTY CYCLE = 2% 

Vee= 3ov 

+30V 



2N3299·2N3300·2N3301·2N3302 
NPN RF AMPLIFIERS AND HIGH-SPEED SWITCHES 

DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS 

GENERAL DESCRIPTION - The 2N3299 through 2N3302 are NPN Silicon Planar Epitaxial 

Transistors designed to cover a wide range of RF amplifier and high-speed switching 

applications. These devices feature a minimum LV CEO of 30 volts, a minimum fT of 

250MHz at IC = 50 mA, V CE = 10 volts, together with a maximum V CE(sat) of 0.6 volt at 

500 mA and hFE specified from 100 µA to 500 mA collector current. 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 

Storage Temperature 

Operating Junction Temperature 

Lead Temperature (Soldering, No Time Limit) 

Maximum Power Dissipation (Notes 2 and 3) 

Total Dissipation at 25°C Case Temperature 

at 25°C Ambient Temperature 

Maximum Voltages and Current 

VCBO Collector to Base Voltage 

VCEO Collector to Emitter Voltage 
(Note 4) 

VEBO Emitter to Base Voltage 

2N3299 
2N3300 

3.0 Watts 

0.8 Watt 

60 Volts 

30 Volts 

5.0 Volts 

-65°C to +300°C 

200°c Maximum 

300°C Maximum 

2N3301 
2N3302 

1.8 Watts 

0.36 Watt 

60 Volts 

30 Volts 

5.0 Volts 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

2N3299 
2N3301 

Symbol Characteristic Min. Typ. Max. Min. 

hFE DC Pulse Current Gain (Note 5) 40 75 120 100 

hFE DC Current Gain 20 40 35 

VCE(sat) Collector Saturation Voltage 0.4 0.6 

VBE(sat) Base Saturation Voltage 1.1 1.5 

V CEO(sust) Collector to Emitter Sustaining 30 30 
voltage (Notes 4 and 5) 

ICES Collector Reverse Current 0.2 10 

hFE DC Pulse Current Gain (Note 5) 35 70 75 

hFE DC Current Gain 25 58 50 

hFE DC Pulse Current Gain (Note 5) 20 62 50 

hFE DC Pulse Current Gain (Note 5) 20 50 50 

NOTES: 

PHYSICAL DIMENSIONS 

in accordance with 
JEDEC (T0·51 outline 

''" 
Collector 

NOTES:AlldNTlllKionsminclles 
Llod$erell!ld·plaledl«War 
CollectOl'1nt1rnallyconnec:tlldtoetll! 

2N3299 • 2N3300 

2N3300 
2N3302 

Typ. Max. Units 

220 300 le 
BO IC 

0.4 0.6 Volts le 
1.1 1.5 Volts le 

Volts le 

PHYSICAL DIMENSIONS 
in accordance with 

JEDEC (T0-18) outline 

NOTES:Altdimen1ICW1$ll\1nc~ 
Leadsar1&01d-platedkovu 
ClllllctQr1nt11m10yconn111:tedtoc111 
PIK:k•1'.,..ilht110.431111m 

2N3301 • 2N3302 

Test Conditions 

150 mA VCE 10 v 
100 µA VCE 10 v 
500 mA ~ 50 mA 

500 mA IB 50 mA 

10 mA~ 0 
(pulsed) 

0.2 10 nA VCE 50 v VEB 0 

205 le 10 mA VCE 10 v 
140 le 1.0 mA VCE 10 v 
125 IC 500 mA VCE 10 v 
75 le 150 mA VCE 1.0 v 

*Planar is a patented Fairchild process. 

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 

(3) These ratings give a maximum junction temperature of 200°C and junction-to-case thermal resistance for the 2N3299 and 2N3300 of 58.3°C/Watt (derating factor of 
17 .2 mW /°C); for the 2N3301 and 2N3302 97 ,3°C/Watt (derating factor of 10.3 mW /°C). Junction-to-ambient thermal resistance for the 2N3299 and 2N3300 of 219°C/ 
Watt (derating factor of 4,56 mW/°C); for the 2N3301 and 2N3302 486°C/Watt (derating factor of 2.06 mW/°C). 

(4) This rating refers to a high-current point where collector-to-emitter voltage is lowest. 

(5) Pulse Conditions: length = 300 µs ; duty cycle :::: 2%. 

(6) See switching circuit for exact values of IC, IB 1 and IB 2. 
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FAIRCHILD TRANSISTORS 2N3299•2N33Q0~2N3301•2N3302 

. ELECTRICAL CHARACTERISTICS (25°C free air temperature unless otherwise,noted) 

Symbol 

VCE(sat) 

VBE(sat) 

1cEs(l50'C) 

1EBO 

hie 

ACTIVE REGION 

Vee - COLlECTOR-EMITIER VOLTAGE - VOLTS 

Vee - COUfCTOIHMITIER VOLTAGE - VOLTS 

VCE - COLlECTOR-EMITIER VOLTAGE - VOLTS 

2N3299 
2N3301 

2N3300 
2N3302 

Charact·erlstlc Min. Typ; Max. Min. Typ. Max. Units Test Conditions 

Collector Saturation Voltage 

Base Saturation Voltage 

Collector Reverse Current 

Emltt~r Cuto(f Current 

High Frequency Current Gain 
(f = IOOMHz) 

Output Capacitance 

Emitter Transition Capacitance 

Turn On Time (Note 6) 

Turn Of(Tlme (Note 6) 

Collector to Base Breakdown Voltage 

Emitter to Base Breakdown Voltage 

0.14 0.22 

0.9 I.I 

0.2 10 

0.1 10 

2.5 4.0 

60 

5.0 

6.0 

14 

H 
80 

8.0 

20 

60 

150 

0.14 0.22 Volts • 150 mA 18 15 mA 

0.9 I.I Volts 150 mA 18 • 15 mA 

0.2 10 µA 50 V VEB • 0 
0.1 10 ~ 

2.5 4.0 
VEB • 3.0 V 

mA VCE • 10 V 

60 

5.0 

6.0 

14 

14 

80 

8.0 pF IE VCB 10 V 

20 pF IC 0 V EB 2.0 V 

60 ns le "' 300 mA 18 1 "' 30 mA 

150 ns IC "' 300 mA, 18 1 "' 30 mA, 

Ia2 "' -30 mA 

Volts le 10 µA IE 0 

Volts IE 10 µA le 0 

TYPICAL COLtECTOR CHARACTERISTICS* 

2N3300 • 2N3302 

0.2 0.4 0.6 0.8 LO 

Vee - COLLECTOR-EMITTER VOLTAGE - VOLTS 

[Z] lg·O 
00..._...__o~.2__.__,,o~.4--'--o•.6--'--o•.8--'---'Lo 

Vee - COLLECTOR-EMITTER VOLTAGE - VOLTS 

olL 
0 0.2 0.4 0.6 0,8 1.0 

VCE - COLU:CTOR-EMITIER VOLTAGE - VOLTS 

2N3299 • 2N3301 

ACTIVE REGION 

Vee - COLLECTOR-EMITTER VOLTAGE - VOLTS 

TA• l00°C 

~ 1 lZ 
0 o.lo~ }J 

o.osmA H 8,·o 
olL-...L...-,~0...1-=~;;:.===~:t;:::i:...-®;,ll-.:L...,J~. 

VcE - COLlfCTOR-EMITIER VOLTAGE - VOLTS 

Vee - COLLECTOR-EMITIER VOLTAGE - VOLTS 

SATURATION REGION 

0.2 0.4 0.6 0.8 LO 

VcE - COLlfCTOR-EMITirn VOLTAGE - VOLTS 

1j 4001-+--+--";c:.:,if¥-,£f--,..f-""'1F-+--+--I 
I 

~ JOO 1-+-+--.tY-v'l--+--+-+-+---l 
~ I ~ l-+-__..114..,,.f'.'.=.+--+--+-+-+---l 

I 
~ 

VCE - COLLECTOR-EMITTER VOLTAGE -VOLTS 

VcE - COLLfCTOR-EMITTER VOLTAGE - VOLTS 

* Single family characteristics on Curve Tracer. 
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FAIRCHILD TRANSISTORS 2N3299 • 2N3300 • 2N3301 • 2N3302 

500 

il 400 
I 

i lOO 

~ 
~ 200 

I 

_u 100 

0 

0.01 

TA• -5;0 c 

18 • lO mA !"- 1--1 8 ·lOmA 

18 ·20mA t- !-le •40mA 

le· lo m~-....i 

Jj 
0,4 O.e 1.2 l.6 

VBE - BASHMITTER VOLTAGE - VOLTS 

DC PULSE CURRENT GAIN 
VERSUS COLLECTOR CURqENT 

O.l l.0 10 100 

le - COLLECTOR CURRENT- mA 

INPUT ADMITTANCE VERSUS 
COLLECTOR CURRENT -
OUTPUT SHORT CIRCUIT 

2.0 

500 

~.~o-c2~.o~~,~.o-~10-~20--'-_,_,.5~0--'100 

t!l 0.4 g 
z 
0 0.3 ':i 

~ g 0.2 

~ 
O.l 

~.., 
>u 0 l.O 

I c - COllECTOR CURRENT - mA 

COLLECTOR SATURATION 
VOLTAGE VERSUS 

COLLECTOR CURRENT 

t--t--

- t--t--

o'-' 

~ 25oc~ o'-' 
1---1 1---~,\' 

~ j----j-
5.0 10 50 100 

le - COLLECTOR CURRENT - mA 

500 

TYPICAL BASE CHARACTERISTICS 

500 

il 400 

I 

i ~ 
I 200 

I 
_u 100 

0 

( r, • 251c 

t-1 8 •;omA 

'-1 le·40mA 

18 • lO mA-; 

18 •!OmA-

18 • 10 mA 

0.4 0,8 1.2 1.6 2,0 

VBE - BASE-EMITTER VOLTAGE - VOLTS 

500 

l TA• 100°C 

1-18 ·50mA 
400 

il 
I 

f--le • 40 mA 

18 • 30 mA i ~ 
'e ·20mA-

le·lOmA-
; 200 

I 
_u 100 

] 
0.4 0.8 l.1 1.6 2.0 

VeE - BASHMITIER VOLTAGE - VOLTS 

TYPICAL ELECTRICAL CHARACTERISTICS 

COLLECTOR REVERSE CURRENT 
VERSUS AMBIENT TEMPERATURE 

200 

lL rz < 100 

I 50 

~ z 
B w 17 

v tx 10 

~ 5.0 

z 
L 

5 .L'1 
iz: 

s 2.0 

~ 8 1.0 

I 0. 

-~ 
0.2 

VCE ·50V 
l o. 25 50 75 100 125 

TA - AMBIENT TEMPERATURE - °C 

OUTPUT ADMITTANCE VERSUS 
COLLECTOR CURRENT -
INPUT SHORT CIRCUIT 

f • 125MHz 

150 

-
o~ 
1.0 2.0 5.0 10 20 

le - COLLECTOR CURRENT - mA 

BASE SATURATION 
VOLTAGE VERSUS 

COLLECTOR CURRENT 

50 100 

1.6 I~~ 
~ 1.41---+-1-+-+-l--+-t--++-I--+-+-+< 
I 

~ l.2 ,._J-+-+-1-+--+---+-+-1-+--+--+--+-+-< 

~ 
a 1.ot-+-1++-t-+-++t-b'F.k'.'.-81 
':i l--1 A::; 
~ o.a 1=""""-tt=~F-oc-+H-H:;l."'A"'-~b"' "'+-"-!-I 

~ o.6 H l-£;t1 (..--1 

~ o_, l--:::H:::u=-100>-c-+--+-1-+--+--+--+--H 
> 

0·~"'.o~~~,.0~170-+-~.,.,50~100~~_,,,,500 

le - COLLECTOR CURRENT - mA 

EMITTER CUTOFF CURRENT 
VERSUS AMBIENT TEMPERATURE 

200 

100 

"2 50 
v 

I 

~ 20 

B 10 

~ 5.0 

~ 2.0 

~ 1.0 
I 
0 o. 

_el 

o. 

5 
z 

'~ 
1 o. 25 

L 
.L1 

.L 

~ 
0 

VEB • 3.0 VOLTS 

50 75 100 125 150 

TA - AMBIENT TEMPERATURE- °C 

FORWARD TRANSFER ADMITTANCE 
VERSUS COLLECTOR CURRENT -

OUTPUT SHORT CIRCUIT 

1c - COLLECTOR CURRENT - mA 

NOISE FIGURE 
VERSUS 

COLLECTOR CURRENT 
13 I 

VCE. lOV ,I 

~ 1 ~1_·_l.O+M-~+-+-+---+--+--+-f-IZ:l--_L1,_. 

, 9.01----+--+--+-+--+-----<--+v-v....,,_----< 

u: 7 .o t-;;:--t--r-r-r--i-----i'"7't-+-r--1 
§ ~s•ooo V 
I 5.0 _[,9 L VI 
~ - 3,0~ L=+--"1~F-+St-- \,0 • 9 Jd" 

r---i-F ~tJ 
1.0~-+-~~~~~~~~~ 

0.1 0.2 0.5 1.0 2.0 5.0 lO 

le - COLLECTOR CURRENT - inA 

2-209 

350 

lOO 

z 

DC PULSE CURRENT GAIN 
VERSUS COLLECTOR CURRENT 

H ]I}v 
2N3302 

I'\ tb 
J' ~ 

~ 250 
!i 
~ 200 
8 

~! 
vi 

y y ~ 150 

IS 
.11'C 

P1 vf7 ~ 
I 100 

~'"'-

~ 
I 

y 
pi +-r- 1 50 

I-0 
O.Ol O.l l.O lO 100 500 

le - COLLECTOR CURRENT - mA 

INPUT AND OUTPUT 
CAPACITANCES VERSUS 
REVERSE BIAS VOLTAGE 

181--+++i-<~-t--++++--+--+-+-++-t 

2.0~0.,-1 ~~-:1"=-.0-+-~+--l-!::-O~~~IOO 

REVERSE BIAS VOLTAGE-VOLTS 

REVERSE TRANSFER ADMITTANCE 
VERSUS COLLECTOR CURRENT -

INPUT SHORT CIRCUIT 

]! 
§ 8.0 -bre VCE • l.OV 

I 

iii 
~ 6. 0 I---+--+--+-+--+----<-+-+-+---< 

~ 
Z~ .... 4.or--bre VcE • IOV--+-~--+-+-+--_, 

:= I 
111 -gre vc, • 1.ov j--Y ~ 2.01--...:.;....:.;,.. ___ =---1---1-+----1 

I -gre VcE • IOV 

o~~~~-~~~~+--~ 

1.0 2.0 5.0 10 20 50 100 

le - COLLICTOR CURRENT - mA 

NOISE FIGURE 
VERSUS 

FREQUENCY 

f - FREQUENCY kHz 



h,. 
hoe 
h,. 
h,. 

hie 
hoo 
h,, 

h1 •. 

FAIRCHILD TRANSISTORS 2N3299 • 2N3300 • 2N3301 • 2N3302 

CONTOURS OF 
CONSTANT GAIN 

BANDWIDTH PRODUCT (f,J 

0·11.0 2.0 5.o 10 ro 50 100 200 

'c - COLLECTOR CURRENT - mA 

ton TEST CIRCUIT 

+25 v 

80 Q 

16 V 300ns 
500 Q 

SWITCHING TIMES 
VERSUS 

AMBIENT TEMPERATURE 

Vee· 25v 
l00~1ci:::13(X)mA -+---1-+---+--+--I 
90 f- I Bl~ 30 mA ----l---l--1----1--------,J..<::_...--1'-I 

182 Rl-30 mA r=:;1 
ool--+--+--+-f---+P"--7"'1~F--+-~ 
70 l--+--+--+-17'.i<'.:..c' +--+--+-----" 
w1--+--~~____,...[L'.:'.0-+---+-4---"---< 
50 f--+v..,.,~£f--+-f---1----+--+--1 

~l--+--+--+-f---+--+--+--1 

30f---l----+--+-f---l--lt~J--f--+,i:::::::--1 

rol---+--+--+-:::::b--1-"~=-+--l 
10!-4:==-==f-:j~4-l--~1==1==i1 F=' T:-td=l=:::j 

ol-±::::±:::±::::±::±:::j:::":::t::::j 
-75 -25 25 75 125 

TA - AMBIENT TEMPERATURE - °C 

lOµs 

SWITCHING TIMES 
VERSUS 

COLLECTOR CURRENT 

~f---+-t-+----+---1--H---+--1---1 

O'-----'-'-'-~t~d--,.-'-,-~~-'-"'',-~ 
10 ro 50 100 roo 500 1000 

le - COLLECTOR CURRENT - mA 

taft TEST CIRCUIT 

-15V +25V 

0.471,F 500Q TO SAMPLING SCOPE +:Gl 
o.:.rL.. To Sampling Scope 

Rise Time$ l.Ons 
0 

~ 
RISE TIME$ 1.0ns 

Pulse Source 50 Q Input z"' lOOkQ INPUT Z "' IOOkQ 

Rise Time$ l.Ons PULSE SOURCE 

Zin •50Q RISE TIME $ 20 ns -::- -= 
-= -= Zin • 5012 

TYPICAL SMALL SIGNAL CHARACTERISTICS (f=l kHz) 

2N3299 • 2N3301 

Vee= 1.0V, le= lOmA Vee= lOV,.le= lOmA Ve,= 1.0V, le= 50 mA Vee= lOV, le= 50 mA Units 

Input Resistance 380 460 170 350 Ohms 

Output Conductance 410 55 950 405 µmhos 

Voltage Feedback Ratio 2250 130 2650 500 x10·• 

Small Signal Current Gain 72 90 48 97 

2N3300 • 2N3302 

Input Resistance 780 950 190 880 Ohms 

Output Conductance 440 83 1300 660 µmhos 

Voltage Feedback Ratio 1900 205 5400 1500 x10·• 

Small Signal Current Gain 140 170 53 220 
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2N3303 
NPN HIGH-SPEED, HIGH-CURRENT, SWITCH 

SILICON PLANAR EPITAXIAL TRANSISTOR 

The 2N3303 is a very high speed high current switch specifically designed for use as a thin film 
memory driver. The special characteristics of this device that make it uniquely optimum for this 
application are a 450 me minimum fr and a maximum Ve• (sat) of 0.7 Vat 1.0 A. 

ABSOLUTE MAXIMUM RATINGS [Note 1] 

Maximum Temperatures 
Storage Temperature 
Operating Junction Temperature 
Lead Temperature (Soldering, 60 sec. time limit) 

Maximum Power Dissipation 
Total Dissipation at 25°C Case Temperature 

[Notes 2 and 3] 
at 25°C Ambient Temperature 

[Notes 2 and 3] 

Maximum Voltages and Current 
Vcao Collector to Base Voltage 
Ve'° Collector to Emitter Voltage [Note 4] 
Veao Emitter to Base Voltage 
le Collector Current 

-65°C to +2oo•c 
200°c Maximum 
300°C Maximum 

3.0Watts 

0.6 Watt 

25 Volts 
12 Volts 

4.0 Volts 
1.0Amp 

ELECTRICAL CHARACTERISTICS (25°C free air temperature unless otherwise noted) 

SYMBOL 

t,, 
. toff 

Ts 

h1. 
Ve, (sat) 
Ve, (sat) 
Ve, (sat) 
h .. 
h .. 
h,. 

NOTES: 

CHARACTERISTIC 

Turn On Time [Note 6] 
Turn Off Time [Note 6] 

Charge Storage Time [Note 6] 

High Frequency Current Gain (f = 100 me) 
Collector Saturation Voltage 
Collector Saturation Voltage 
Collector Saturation Voltage 
DC Pulse Current Gain [Note 5] 
DC Pulse Current Gain [Note 5] 
DC Pulse Current Gain [Note 5] 

MIN. TYP. MAX. 

4.5 

30 
30 
20 

10 
15 

6.5 
0.18 
0.24 
0.51 

60 
50 
45 

15 
25 

15 

0.23 
0.33 

0.7 
120 

UNITS 

nsec 
nsec 

nsec 

Volts 
Volts 
Volts 

PHYSICAL DIMENSIONS 

NOTES:Alld1mtn11onsininchls 
LNd31nternallyconnectedtoc•se 

TEST CONDJTIONS 

le z 1000 mA la1 z 100 mA 
le z 1000 mA I" z 100 mA 
la2:::::: -100 mA 
le z 100 mA I" z 100 mA 
la2 z -100 mA 
le = 100 mA Ve, = 5.0 V 
le: = 100 mA la = 10 mA 
le = 300 mA la = 30 mA 
le= 1000 mA la = 100 mA 
le = 300 mA Ve, = 0.5 V 
le = 100 mA Ve, = 0.5 V 
le= 10 mA Ve, = 0.5 V 

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 
(3) These ratings give a maximum junction temperature of 200'C and junction-to-case thermal resistance of 58.3°C/watt (derating factor of 17.2 mW/°C); 

junction-to-ambient thermal resistance of 291.6°C/watt (derating factor of 3.43 mW/°C). 
(4) This rating refers to a high-current point where collector-to-emitter voltage is lowest. 
(5) Pulse Conditions: length= 300 µsec; duty cycle= 1 %. 
(6) See switching circuit fo_r exact values of le, 181 , la,· 
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2N3303 FAIRCHILD TRANSISTOR 

ELECTRICAL CHARACTERISTICS (25°C free air temperature unless otherwise noted) 

SYMBOL CHARACTERISTIC MIN. TYP. MAX. 

hFe (-55°C) DC Pulse. Current Gain [Note 5] 10 33 
VBE (sat) Base Saturation Voltage 0.72 0.78 
VBf. (sat) Base Saturation Voltage 0.85 1.1 
VBE (sat) Base Saturation Voltage 1.1 1.3 
VBE (sat) Base Saturation Voltage 1.4 2.1 
Vee (sat) Collector Saturation Voltage 0.17 0.25 
Vee (sat)(+125°C) Collector Saturation Voltage 0.3 0.5 
Ices Collector Reverse Current 100 
c,.. Emitter' Transition Capacitance 15 25 
C.b Output Capacitance 6.0 15 
BVcao Collector to Base Breakdown Voltage 25 
Voeo (sust) Collector to Emitter Sustaining Voltage 12 

[Notes 4 and 5] 
BVeao Emitter to Base Breakdown Voltage 4.0 

TYPICAL COLLECTOR CHARACTERISTICS* 

Ii! 12-FO-+--+-+->"'l--1+-14+1++--+~ 
B 
!!! 
~ 8.oll--i~====F=+-~'....l-J~l+-+-1 
u 

VcE • COLI.ECTOR E.MITTER VOLTAGE - VOLTS 

fT TA•-55°C lg·O 

0 If- 0.4 0.8 1.2 1.6 2.0 

VCE - COu:p:TOR-EMITTER VOLTAGE - VOLTS 

ACTIVE REGION 

VcE • COUECTOR EMITTER VOlTAGE • VOLTS 

SATURATION REGION 

Ii! 600f--t--llh'f--+.,m1•-:::::b::..i--+--t-~ B I •ool--+-IPl-+--l--+---1----l---+-+----1 

' 

0.8 1.2 1,6 2.0 

VCE - COUECTOR-EMlmR VOLTAGE - VOLTS 

• Single family characteristics on Transistor Curve Tracer. 
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UNITS TEST CONDITIONS 

le =300mA Voe= 0.5 V 
Volts le= 10 mA la= 1.0 mA 
Volts le= 100 mA la= 10 mA 
Volts le= 300 mA la= 30 mA 
Volts le= 1000 mA la= 100 mA 
Volts le= 10 mA la= 1.0 mA 
Volts le= 300 inA la= 30 mA 
µA Vee= 10 V Vei =0 
pf Vea= 0.5 V lc=O 
pf Vca=5.0V 1. =0 
Volts le= 0.5 lilA IE=O 
Volts le= 30mA la=O 

Volts I,= 0.1 mA lc=O 

VcE - COLLECTOR-EMITTER VOLTAGE - VOLTS 

0.4 0.8 1.2 1.6 2.0 

VcE - COLLECTOR-fMlmR VOLTAGE - VOLTS 



1000 
TA ·-WC 50mA 

I 
60mA 

40mA 

" BOO 
rA E 

i-1 
I •lOrJJJJJ 
B flt 

0 ~ 
0 0.4 0.8 l.2 1,6 2.0 

VBE - BASE EMITIER VOLTAGE - VOLTS 

DC PULSE CURRENT GAIN VERSUS 
COLLECTOR CURRENT 

o'--""--'-..LI..-'---'--J....1..J._.J._...L..J...w.--' 

; 
- 1.0 
lit 

~ 
~ O.l 

~ 
' 0.01 

_t1 
0.001 

l,O 10 100 1000 

lc - COLlfCTOR CURRENT - mA 

COLLECTOR REVERSE CURRENT 
VERSUS REVERSE BIAS VOLTAGE 

TA ·25"C 

JL 
L 

z 

J..'.'.: 

::zJ 

IZ 
0 4.0 8.0 12 16 

VcE - COLlfCTOR-EMITTER VOLTAGE - VOLTS 

20 

FAIRCHILD TRANSISTOR 2N3303 

TYPICAL BASE CHARACTERISTICS* 

1000 

~ BOO 

ill 600 

:3 
g 
~ 400 

_u 200 

SATURATION REGION 

40mA 60mA 

301mA TA• 25"C 

J. 20mA 

1 
18 .. lOmA 

IL 50mA 

1 

Jig!!_ 
Vl!ll 

0.4 0.8 1.2 1.6 2.0 

VBE - BASE-EMITTER VOLTAGE • VOLTS 

TYPICAL ELECTRICAL CHARACTERISTICS 

COLLECTOR SATURATION VOLTAGE 
VERSUS COLLECTOR CURRRENT 

le - COLLECTOR CURRENT - mA 

COLLECTOR REVERSE CURRENT 
VERSUS AMBIENT TEMPERATURE 

100 

VcE110v--1 

lL 
2l 

IL 

v 
L 

±-
0. I 

0 25 50 75 100 125 150 175 

TA - AMBIENT TEMP.ERATURE - °C 

VBE • BASE-EMITTER VOLTAGE - VOLTS 

BASE SATURATION VOLTAGE 
VERSUS COLLECTOR CURRENT 

1.6 f--t-+++---+---++++-+--+-1-++---l 

10 100 1000 

le - COLLECTOR CURRENT - mA 

INPUT AND OUTPUT CAPACITANCE 
VERSUS REVERSE BIAS VOLTAGE 

20 

~w 
~4's1}, 04' 
~c 11:44'{' 

c !;;:'/ 
~OUrp ) J l r-,..!;T CApACtrA 

~ 
1t ·o t-Li 

16 

12 

4.0 

0 
0.1 0;2 0.5 1.0 2.0 5.0 10 30 

REVERSE BIAS VOLTAGE - VOLTS 

* Single family characteristics on Transistor Curve Tracer. 
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2N3303 FAIRCHILD TRANSISTOR 

TYPICAL ELECTRICAL CHARACTERISTICS 

!z 

~ 
ti! 

CONTOURS OF CONSTANT GAIN 
BANDWIDTH PRODUCT !frl 

'c - COLLECTOR CURRENT - mA 

RISE TIME VERSUS COLLECTOR 
AND TURN ON BASE CURRENT 

~ 20t----+--~«--+--I>"-+-----< 
z 
~ 

<= 

le - COLLECTOR CURRENT - mA 

IMPROVING FAN-OUT CAPABILITY 

SWITCHING TIMES VERSUS 
COLLECTOR CURRENT 

1----+·-+- lc·l01 8 ·IOlg2 
1----+-----t- Vee · 12v 

101-----+----+--+-+--+-+-t ~ 
~ t, 

o'~~~~~~~~~~~~~ 5.0~ s ::2i~ ....., IS r--1 

N 
1.0t-----+---.+---+--+--+-+-+--H 

1.o~100=---~100=--~-..___,5=oo~l~~1000· 
le - COLLECTOR CURRENT - mA 

CHARGE STORAGE TIME 
MEASUREMENT CIRCUIT 

Vss Yee 
+l6V +5.0V 

1.0 1.0 

.ot±j1 

l(XJQ ":" 47Q 

Pulse Width • IOOnsec To Sampling S::ope 
Rise Time:!: l.Onsec 
Input Z ""IOOKQ -fo~ 

Pulse Source 
tr :S l.Onsec 
ZIN. 50Q 

l.O 47Q 

510Q 

le "'100 mA, 181 "' lOOmA, 182 "" - IOOmA 

SWITCHING TIMES VERSUS 
AMBIENT TEMPERATURE 

fie ·JOOmA 
21---+--+---t-tioLL.-+-J I 8 i I Bz • 30 mA 

[L Vee ·12v 

B.O~ -
4.0~ 

~5~o ~--±-o -~~50,..-~~,=oo-'---,-!150 
TA - AMBIENTTEMPERATURE - 0 e 

toN-foFF 
MEASUREMENT CIRCUIT 

Pulse Width n lOOnsec 
To Sampling ~ope 
Rise Time :5" l.Onsec 
Input Z ""lOOKQ 

le~ lCOOmA, 's1"" lOOmA,. ls2"" -IOOmA 

HIGH SPEED 1 AMPERE PULSE SOURCE 
FAIRCHI lD µLOGIC ELEMENT 2N3303 

,- - - - - - - - - - - - - I 
I I 8 7 1Vcc·3.0V 

I R3 I 
I 

I 4 
.__ - - - - - - - - - - - - ..J 

2N3303 USED TO CONVERT BUFFER ELEMENT 
I Part #9001 FAN OUT FROM 25 TO 200 

20Q 

FO • 200 
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TESf CIRCUIT 

+12 v 

llQ 

OUTPUT 

> 
0 

"' ~ 
0 
> 
N 

OUTPUT WAVEFORM 

1" 
10 nsec I DIV. 



2N3304 
PNP HIGH-SPEED SWITCH 

SILICON PLANAR EPITAXIAL TRANSISTOR 

FOR IMPROVED PERFORMANCE USE 2N4207 SERIES 

The 2N3304 is a very high speed PNP silicon epitaxial PLANAR device intended primarily for use 
in high speed logic application. A 500 me minimum f, and a 30 nsec maximum r5 make it an ideal 
alternative to germanium devices for applications requiring the greater margin of reliability 
afforded by its· silicon PLANAR construction. 

ABSOLUTE MAXIMUM RATINGS [Note 1] 

Maximum Temperatures 
Storage Temperature 
Operating Junction Temperature 
Lead Temperature (Soldering, 60 sec time limit) 

Maximum Power Dissipation 

Total Dissipation at l00°C Case Temperature 
[Notes 2 and 3] 

at 25°C Ambient Temperature 
[Notes 2 and 3] 

Maximum Voltages and Current 

Vcao Collector to Base Voltage 
Vceo Collector to Emitter Voltage [Note 4] 
v .. o Emitter to Base Voltage 

-65°C to +2oo•c 
2oo•c Maximum 
300°C Maximum 

0.5 Watt 

0.3 Watt 

-6.0 Volts 
-6.0 Volts 
-4.0 Volts 

ELECTRICAL CHARACTERISTICS (25°C free air temperature unless otherwise noted) 

SYMBOL 

7'5 

h,. 
h,. 
hFE 
Ve, (sat) 
Ve, (sat) 
Vee (sat) 

NOTES: 

CHARACTERISTIC 

Charge Storage Time [Note 6] 

Turn On Time [Note 6] 
Turn Off Time [Note 6] 

High Frequency Current Gain 
(f = 100 me) 

DC Pulse Current Gain [Note 5) 
DC Pulse Current Gain [Note 5] 
DC Pulse Current Gain [Note 5] 
Collector Saturation Voltage 
Collector Saturation Voltage 
Collector Saturation Voltage 

MIN. 

5.0 

30 
20 
15 

TYP. 

22 

27 
34 

7.0 

63 
50 
60 

-0.05 
-0.07 
-0.2 

MAX. UNITS 

30 nsec 

60 nsec 
60 nsec 

120 

-0.15 Volts 
-0.16 Volts 
-0.5 Volts 

(1) These ratings are limiting values above which the serviceability of any semiconductor device may be impaired. 

PHYSICAL DIMENSIONS 
in accordance with 

JEDEC (T0· 18) outline 

.030 
MAX. 

Seatin1 L 
Pli'iilf 

3 LEADS 

:8f:o1A. 

NOT£S: All dl"*'81ons 11'1 lncllll 
...,...,, Fld·plaled kMt 
Collectorllltel'llllltrOOlllllldedtocase 
PacUceweWit1s0.43cram 

TEST CONDITIONS 

le:::::: 10 mA 181:::::: 10 mA 
1.,::::::-lOmA 
le:::::: 10 mA 181:::::: 0.5 mA 
le:::::: 10 mA 181:::::: 0.5mA 
I,,:::::: -0.5 mA 
le= 10 mA Vee= -5.0 V 

le= 10 mA Vee= -0.3 V 
le= 50 mA Vee= -1.0 V 
le= 1.0 mA Vee= -0.5 V 
le= 1.0 mA le= 0.1 mA 
le= 10 mA le= 1.0 mA 
le= 50 mA I,= 5.0 mA 

(2) These are steady state limits. The factory should be consalted on applications involving pulsed or low duty cycle operations. 
(3) These ratings give a maximum junction temperature of 200"C and junction·to·case thermal resistance of 200°C/watt (derating factor of 5.0 mW/°C); 

junction-to-ambient thermal resistance of 583°C/watt (derating factor of 1.72 mW/°C). 
(4) This rating refers to a high-current point where collector-to-emitter voltage is lowest. 
(5) Pulse Conditions: length = 300 µsec; duty cycle= 1 % . 
(6) See switching circuit for exact values of le, 181 and 181 • 

313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 

2-215 

FAIRCHILCJ 

SEMICONDUCTOR 
A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 



------·····-··--·--·---------------------

o FAIRCHlbD TRANSISTOR 2N3304 

ELECTRICAL CHARACTERISTICS (25"C free air temperature unless otherwise noted) 

-·10 

< -8.0 
e 
I 

i -6,0 

g 

~ -4.0 

I 
-'-' 

-2.0 

SYMBOL CHARACTERISTIC MIN. TYP. MAX. UNITS TEST CONDITIONS 

hPe (-55°C) DC Pulse Current Gain [Note 5) 12 33 le= 10 mA Vee= -0.3 V 
Vae (sat) Base Satura.tion Voltage -0.7 -0.76 -0.8 Volts le= 1.0 mA la= 0.1 mA 
VIE (sat) Base Saturation Voltage -0.8 -0.88 -1.0 Volts le= lOmA la= 1.0 mA 
VIE (sat) Base Saturation Voltage -1.1 -1.5 Volts le= 50 mA la= 5.0 mA 
VeE (sat)(l25°C) Collector Saturation Voltage -0.09 -0.23 Volts le= lOmA la= 1.0 mA 
ICES Collector Reverse Current 0.003 10 nA VcE = -3.0V Vu = 0 
Ices (125°C) Collector Reverse Current 0.001 10 µA Vee= -3.0 V VEa =0 
Cob Output Capacitance 1.9 3.5 pf Vea= -5.0 V le= 0 
Cn Emitter Transition Capacitance 1.8 3.5 pf Vu= -0.5V le=O 
BVcao Collector to Base Breakdown Voltage -6.0 Volts le= 100 µA IE= 0 
BVces Collector to Emitter Breakdown Voltage -6.0 Volts le= 100 µA la=O 
Vceo (sust) Collector to Emitter Sustaining Voltage -6.0 Volts le= 10 mA 1, =0 

[Notes 4 and 5) 
BV .. o Emitter to Base Breakdown Voltage -4.0 Volts IE= 100 µA le= 0 

TYPICAL COLLECTOR AND BASE CHARACTERISTICS 

ACTIVE REGION 

VcE - COLLECTOR-£MIITTR VOLTAGE - VOLTS 

·8.0 ·12 

VCE - COLLECTOR-EMITTER VOLTAGE - VOLTS 

VCE - COLLECTOR-EMITTER VOLTAGE -VOLTS 

SATURATION REGION PULSED DC CURRENT GAIN 
VERSUS COLLECTOR CURRENT 

VcE - COLLECTOR - EMITTER VOLTAGE • VOLTS 

Is. -0.S mA 

18 • -0.4mA 

lg• -0.3 mA 

18 ~ -0.2 mA 

18 • -0.1 mA 

lg. 0 

-0.2 -0.3 -0.4 -0,5 

VcE - COLLECTOR-EMIITTR VOLTAGE - VOLTS 

VCE - COLLECTOR·EMITTER VOLTAGE -VOLTS 

i 
I 

~ 
B 

I 
I 

_'-' 

i 
I 

~ 
B 

I 
~ 

-so T·Tzsoc 

-40 

18 • - 2.0 mA 1-18 ·-8.0mA 
-30 

lg•-4.0mA 1--1 8 ·-10.0mA 

-20 
18 • -6.0 mA 

lg. -20.0 mA 

-10 

0 of---'--_~o.4--'--'-'_ow.8_.__... __ ~1.2--'~-1~.6__,__.,,_2.o 

VBE - BASE-EMITTER VOLTAGE - VOLTS 

·50 
T·~oc 

-<10 

-30 
18 • -4.0mA--<i ;--1 8 • -10.0 mA 

18 m-6.0mA 

·20 

·10 

le - COLLECTOR CURRENT- mA 

COLLECTOR SATURATION VOLTAGE 
VERSUS COLLECTOR CURRENT 

-1.0 '.J:T 
~ le· 101 8 

I -0.51--+-t-t+-+--l-+t+--+-++++---2 
t5 7/J 
~ w 
~ -0.21-+--+++--+--l-+++--+-+-MN'-I 
~ 25°C~ 
~ -O.l t--+-t-++---+---<,__._t---1-,~~ 

g ·O.os~t:j;;!t~~~ft:~:Z~=(,ti±t=l 
8 
I 
~ -0.02 

0 f--..__,._....__,..,....._... ........ __._.__-'--' ~ ..0.01.__~~--+--'~~_.,_~~..__,... 
0 ·0.4 -0.8 -1.2 -1.6 ·2.0 0.1 1.0 10 100 

·50 

i -40 

I 

i -30 

11 
~ -20 

I 

_u -10 

VBE - BASE-EMIITTR VOLTAGE - VOLTS 

T • -55°C II 
18 s - 2.0 mA 

18 = - 4.0 mA 

18 • -6.0 mA--j 

lg·-8.0mA j_' 
18 m-l2.0mA ~ 

lg• -16.0 mA !!.!-
18 ·-20.omAJ!-.!: 

11 f { ~ Ill 
·0.4 -0.8 ·l.2 -1.6 

VBE --BASE-EMIITTR VOLTAGE -VOLTS 

le - COLLECTOR CURRENT- mA 

BASE SATURATION VOLTAGE 
VERSUS COLLECTOR CURRENT 

i:l ·l.5 ITT[T 
~ t-- 1c' •Jo\ B!-+---+-H-t--11--t-+++----i 

I 

~ 
>~ -0.5 --+-!- i--

-2.0 0.1 1.0 10 100 

le - COLLECTOR CURRENT - mA 
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COLLECTOR REVERSE CURRENT 
VERSUS REVERSE BIAS VOLTAGE 

7. 0 .---.,---.,....-.,.--..,-....,--.,.--.-.--,-171"""7! 
T~·15JC LI"' I 

... 6,0 t--+-+-+--+--+--+----+--+.i"+--1 

B s.o t--+-+-+--+-+--+ ..-V-,+-k'.'.:-+--+--1 
l>I 4.0 t--+-+-+--+1---1 /17'LJ'-+---+--l--+--I 

~ VI § 3,0 y 
~ 2.0 l--+--... LJ'-+-+--1---;I--+--+-+--< 

~ v 
u l.Ov 

~ 
I 

\i] 

" ~ z 
'i' 

o.__..__,.__...._.....__..__,__._~,......._, 

-1.0 -2.0 -3.0 -4.0 -5.0 -6.0 

100 

50 

20 

10 

VcE - COLLECTOR-EMITTER VOLTAGE - VOLTS 

SWITCHING TIMES VERSUS 
COLLECTOR CURRENT 
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CONTOURS OF CONSTANT GAIN 
BANDWIDTH PRODUCT (frl 
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2N3337 · 2N3338 · 2N33,39 
NPN RF-IF-AGC AMPLIFIERS 

DIFFUSED SI LICON PLANAR*TRANSISTORS 

GENERAL DESCRIPTION The 2N3337, 2N3338, and 2N3339 are NPN silicon 

PLANAR transistors designed specifically for RF-IF-AGC applications. They 

feature high power gain, low noise; and exceHent forward AGC characteristics. 

ABSOLUTE MAXIMUM RATINGS [Note 1) 

Maximum Temperatures 

Storage Temperature 

Operating Junction Temperature 

Lead Temperature (soldering, 60 sec. time limit) 

Maximum Power Dissipation 

-65°C to +200°C 

200°c Maximum 

300°C Maximum 

Total Dissipation at 25°C Case Temperature (Notes 2 & 3) 

at 25°C Ambient Temperature (Notes 2 & 3) 

0.5 Watt 

0.3 Watt 

Maximum Voltages 

VCBO 

VCEO 

VEBO 

Collector to Base Voltage 

Collector to Emitter Voltage 

Emitter to Base Voltage 

(Note 4) 

40 Volts 

40 Volts 

4.0 Volts 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

Symbol 

NOTES: 

Characteristics 

Small-Signal Power Gain (f = 60 MHz) 

Small-Signal Power Gain (f = 60 MHz) 

Small-Signal Power Gain (f = 200 MHz) 

(Note 7) 

(Note 7) 

(Note 8) 

Small-Signal Power Gain (f = 200 MHz) (Note 8) 

Noise Figure (f = 60MHz) 2N3338 only (Note 7) 

Noise Figure (f = 200 MHz) (Note 8) 

2N3337 . 2N3339 
2N3338 

Min. Max. 

24 

-30 

5.5 

Min. 

15 

-30 

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 

Max. 

5.5 

Units 

dB 

dB 

dB 

dB 

dB 

dB 

IC 

PHYSICAL DIMENSIONS 
in accordance with 

JED EC (T0-721 

.195 DIA -1 ~ 

.178 T11 11:~~ DIA. 

:f1n1~AX. 
01g~TT 

4 LEADS :016 ~ ~ ~_!IN. 

.100 
Base leadN02 

Emitter""''"·' 

NOTES: All dimensions in inches 

Leads are gold-plated kavar 

Test Conditions 

4.0 mA VCE 

.100 

Collector 
Leac1No3 

Case 
leacllto.4 

10 v 
See Note 5 

IC = 4.0 mA VCE 10 v 
See Note 6 

IC 4.0 mA VCE 10 v 

IC 4.0 mA VCE 10 v 

(3) These ratings give a maximum junction tempera~ure of 200eC and junction-to-case thermal resistance of 350°C/Watt (derating factor of2.86mW/°C);junction-to­
ambient thermal resistance of 583 °C/Watt (derating factor of 1. 72 mW /"C). 

(4) This rating refers to a high-current P,Oint where collector-to-emitter voltage is lowest. 

(5) GPe2 is :=s:GPel -30 dB when IC is between 8,0 and 12 mA in the 60 MHz circuit on page 4. V CE= (12 -.f ). 
. I 

(6) GPe2 is ~GPei - 30dB when IC is between 10 and 14 mA in the 200 MHz circuit on page 4, VCE = (12 --f>· 
(7) Bandwidth= 10 MHz Source resistance (as seen by transistor)= 2000. 

(8) Bandwidth= 8.0 MHz. Source resistance (as seen by transistor)= lOOQ. 

(9) Pulse Conditions: length= 300 µsec; duty cycle= 1%. 

F=A.IRCHILCJ 
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FAIRCHIC.[) TRANSISTORS 2N3337 • 2N3332 • 2N3339 

ELECTRICAL ~HARACTERISTICS (25"C Free Air Temperature unless otherwise notecl) 

Symbol Characteristic Min. Max. Units Test Conditions 

~E DC Current Gain 30 Ic 4.0 mA VCE 

1CBO Collector Cutoff Current 25 nA IE 0 VCB 
ICBO(l25oC) Collector Cutoff Current 5.0 . µA IE 0 VCB 

cob Output Capacitance 1.6 pf IE 0 VCB 

hfe High Frequency Current Gain (f = 100 me) 4.0 IC 4.0 mA VCE 

BVCBO Collector to Base Breakdown Voltage 40 Volts Ic 100 µA IE 

VCEO(sust) Collector to Em~tter Sustaining Voltage 40 Volts le = 3.0 mA IB 
(Notes 4 and 9) (pulsed) 

BVEBO Emitter to Base Breakdown Voltage 4.0 Volts IE = 100 µA Ic 

TYPICAL ELECTRICAL CHARACTERISTICS 
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Input Admittance 
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y,. 

Reverse 
Transfer Admittance 
(input short circuit) 

Forward 
Transfer Admittance 
(output short circuit) 

Yoe 

Output Admittance 
(input short circuit) 

TYPICAL SMALL SIGNAL COM MON EMITTER "Y" PARAMETERS 

60 MHz 

vs. COLLECTOR CURRENT 

10 12 14 
le - COllfCTOR CURRENT - mA 

9re r--t--._~ -IOV I_ 

~ ~___, 
' --0.05 1----1--+--+-----+--+--+--= 

~ 
~ f "60,MHz 
~ -0.101-TA D250C -.------t--+--+----t--; 

i 
~ -0.1.5 

i1! 
~-0.20l---+-b~ .. ---t~Vc-,~-l~W---L~Vc-,~-6~V-+-----; 
,.~ 

-0.25 '-----'---"---'------'-----'---"----' 
0 101214 

le - COUlfCTOR CURRENT - mA 

~ ~1----+~"'F-'""-+--"t-l--+---l----l 
e 

OOl--.,-J,l'---+---i.-----t>.--+--+----i 

~ ~I---+---+--.-..---+---'< 
~ 20 1---+---+--+---..+--~-+----t 

~ g -201----+--l--+---l-,....::+---oJ....""""l 
Q -~1---+--"<--+--+----+t---b''--+----i i -001---+----!lo.c-'-'-...r----t---.'-'-~+-----1 
;:!. -80 

];! 
e 
e 

l.8 

le - COllfCTOR CURRENT - mA 

t # 60MHzt---+---+--+---<~--< 

TA • 25°C 

I 0.6 hJ;~~F-~;:s;;;;t;;J 
,_8 

8 10 12 14 
le - COllfCTOR CURRENT- mA 

200 MHz 

vs. COLLECTOR CURRENT 

~ 50 

e ~ 

~ JO 
~ 
ii] 20 
<( 91e 

s 10 
bie 

~ 

;..- -10 

-20 

-JOO 10 12 14 

~ -0.2 

1li -0.4 
~ 
;; 
~ -0.6 

~ -0.8 
g 
~ -1.0 

al 
~ -1.2 
,_E 

le - COllfCTOR CURRENT - mA 

9re 
VcE ~ lOV VCE. 6V 

f---- f • 200 MHz 
TA• 25°C 

f--bre 
VcE • lOV VcE •6V 

10 12 14 

le - COllfCTOR CURRENT- mA 

; 0 v 
!!!' -20 J(E • 6V .,..__V1-+-+-t 
~ VvcE·1ov 

i I l7 - -~h1ii,N IZ 
,,.. -60 ~ v 

0 101214 
le - COLLECTOR CURRENT - mA 

O'----'---'---·'-----'----'--~--' 
0 101214 

'c - COLI.ECTOR CURRENT - mA 

2-221 

];! 
e 
e 

vs. FREQUENCY 

f - FRfa)UENCY - MHz 

f - FREQUENCY - MHz 

f - FREQUENCY - MHz 

5.0 ,.--,---.-~]_,.--,.--]_,--,--,--_-::, ..-..,...::>""T--, 
j;;:;--;. 

f - FREQUENCY - MHz 



FAIRCHILD TRANSISTORS 2N3337 • 2N3338 • 2N3339 

4-12 pF 

2N3337 - 2'N3338 

60MHzAGC TEST CIRCUIT 

r 
8turns1116 tinned copper wire l/4 inch l.D. x 112 inch long. 

7turns1132 Bifilar wire wound on toroid, l.D. = .120 inch, 
O.D. = .230 irich, .060 thick. 

b = .00017 at 50MHz µ0 = 40 at lMHz 
0 

8 112 turns 1126 enameled wire, center-tapped, wound on toroid, 
l.D. ~ .187 inch, O.D. = .375 inch, .125 thick. 
1 

µoQ = .00042 at 150MHz µ0 = 16 at 1 MHz 

2N3339 

200MHzAGC TEST CIRCUIT 

0.7-7pF 

l-14pF 

Vee = i2v 

l 
L1 - 3 turns #18 enameled wire on 114" ceramic core. 

L2 - 2. turns *18 e.nameled wire interwound at cold end with L1• 

L3 - RF~ 

L4 · - 7 turns 0.076 diameter silver· tubing Space wound 
(3/8" l.D., no corel, output tap at 2 turns from collector 
end, groumt tap at 4furns from collector end. 
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2N3426 
NPN HIGH-SPEED, HIGH CURRENT, SWITCH 

SILICON PLANAR"EPITAXIAL TRANSISTOR 

GENERAL DESCRIPTION 

The 2N3426 is a silicon PLANAR epitaxial transistor with very high speed switching 

capability at high currents. A maximum VCE(sat)of0,7 V atone ampere and mini­

mum fT of 450MHzqualify it especially for use as a thin film memory driver. 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 
Storage Temperature 

Operating Junction Temperature 

Lead Temperature (Soldering, 60 sec. time limit) 
Maximum Power Dissipation 

Total Dissipation at 25°C Case Temperature 
(Notes 2 and 3) 

at 25°C Ambient Temperature 
(Notes 2 and 3) 

Maximum Voltages and Current 
V CBO Collector to Base Voltage 

V CEO Collector to Emitter Voltage (Note 4) 

V EBO Emitter to Base Voltage 

IC Collector Current 

-65°C to +200°C 

200°C Maximum 

300°C Maximum 

3.0 Watts 

0.6 Watt 

25 Volts 

12 Volts 

4.0 Volts 

1.0 Amp 

ELECTRICAL CHARACTERISTICS (25°C free air temperature unless otherwise noted) 

Symbol Characteristic Min. Typ. Max. Units 

ton Turn On Time (Note 6) 10 15 ns IC ~ 

PHYSICAL DIMENSIONS 

335 Ir ibmDIA 305DIA. • Lm·120 r ~o 
.o5o I 
.oog 0.5 MIN. 

3LEAD~ ~ ~_J 
:mo1A 

NOTES: AU dimensioos in inches 
Collector internally connected to case 
leads are gold-plated kovar 
Package weight 1s 0.98 gram 

Test Conditions 

Base 

<;:ollector 

1000 mA 1a1 ~ 100 mA 

toff Turn Off Time (Note 6) 15 25 ns IC RI 1000 mA, Ial ~ 100 mA, 1s 2 ~ -100 mA 

T Charge Storage Time (Note 6) 
s 

15 ns Ic ~100 mA, Ial~ 100 mA, Ia2~ -100 mA 

hfe High Frequency Current Gain (f = lOOMHz) 4.5 6.5 IC 100 mA VcE= 5.0 v 
VCE(sat) Collector Saturation Voltage (Note 5) 0.18 0.23 Volts IC 100 mA Ia 10 mA 

VCE(sat) Collector Saturation Voltage (Note 5) 0.24 0.33 Volts IC 300 mA 1s 30 mA 

VCE(sat) Collector Saturation Voltage (Notes 5 & 7) 0.51 0.7 Volts IC 1000 mA Ia 100 mA 

hFE DC Pulae Current Gain (Note 5) 30 60 120 IC 300 mA vcE= 0.5 v 

Cobo Output Capacitance 25 PF Vea= 0 IE = 0 

hfe High Frequency Current Gain (f = lOOMHz) 2 •. 0 IC = 500 mA vca= 0 

*Planar is a patented Fairchild process. 

NOTES: 
(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 

(3) These ratings give a maximum junction temperature of 200°C and junction-to-case thermal resistance of 58.3°C/Watt (derating factor of 17 .2 mW /°C); junction-to-
ambient thermal resistance of 291.6°C/Watt (derating factor of 3.43 mW/°C). 

(4) This rating refers to a bigb-current point where collector-to-emitter voltage is lowest. 

(5) Pulse Conditions: length = 300 µ.s ; duty cycle = 1 %. 
(6) See switching circuit for exact values of IC, 1B 1, I8 2. 

(7) This limit applies for a measurement made l/4" from the bottom of the case. 

FAIRCHILC1 
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FAIRCHILD TRANSISTOR 2N3426 
ELECTRICAL CHARACTERISTICS (25°c free air. tempe.rature unless otherwise noted) 

Symbol Characteristic Min. Typ. Max. Units Test Conditions 

V CE(sat) Collector Saturation Voltage 0.17 0.25 Volts Ic 10 mA IB 1.0 

V CE(sat) (85°C) Collector Saturation Voltage (Note 5) 0.25 0.5 Volts Ic 300 mA IB 30 

VBE(sat) Base Saturation Voltage 0.68 0.78 Volts IC 10 mA IB 1.0 

VBE(sat) Base Saturation Voltage (Note 5) 0.84 1.1 Volts Ic 100 mA IB 10 

VBE(sat) Base Saturation Voltage (Note 5) 1.0 1.3 Volts re 300. mA IB 30 

VBE(sat) Base Saturation Voltage (Note 5) 0.9 1.36 2.1 Volts IC 1000 mA IB 100 

1CES 
Collector Reverse Current 1.5 100 µA VCE; 15 v VEB; 0 

Cobo Output Capacitance 6.2 15 pF IE 0 VCB; 5.0 

Ciba Input Capacitance 14.8 25 pF IC 0 VEB; 0.5 

BVCBO Collector to Base Breakdown Voltage 25 Volts re 500 µA IE 0 

V CEO(sust) Collector to Emitter Sustaining Voltage 12 Volts re 30 mA IB 0 
(Notes 4 and 5) 

BVEBO Emitter to Base Breakdown Voltage 4.0 Volts IE 100 µA IC 0 

hFE DC Pulse Current Gain (Note 5) 30 50 IC 100 mA VCE; 0.5 

hFE DC Pulse Current Gain (Note 5) 20 45 IC 10 mA VCE; 0.5 

TYPICAL COLLECTOR AND BASE CHARACTERISTICS* 
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ACTIVE REGION 

VcE - COLLECTOR-EMITTER VOLTAGE - VOLTS 

VCE - COLLECTOR-EMITTER VOLTAGE - VOLTS 

* Single family characteristics on Transistor Curve Tracer. 
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FAIRCHILD TRANSISTOR 2N3426 

TYPICAL ELECTRICAL CHARACTERISTICS 

DC PULSE CURRENT GAIN 
VERSUS COLLECTOR CURRENT 

le COLLECTOR CURRENT mA 

COLLECTOR REVERSE CURRENT 
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FALL TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENTS 
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BASE SATURATION VOLTAGE 
VERSUS COLLECTOR CURRENT 
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FAIRCHILD TRANSISTOR 2N3426 

TYPICAL ELECTRICAL CHARACTERISTICS 

SWITCHING TIMES VERSUS 
COLLECTOR CURRENT 

CHARGE STORAGE 
TIME TEST CIRCUIT 

Pulse Width • lOOns To Sampling Scope 
Rise Time s l.Ons 
lnpl,lt Z ""lOOkQ 
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IMPROVING 
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FAIRCHILD µLOGIC ELEMENT 
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FAN-OUT from ?5 to 200. 
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0 ~l.OµF -10Vl--I' 
Pulse Source 510 Q 

tr s l.Ons -= 

47Q 

ZIN•SOQ 

TURN ON AND TURN OFF 
TEST CIRCUIT 

Pulse Wldth • 100 ns 
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2N3467 · 2N3468 
PNP HIGH-SPEED SATURATED SWITCHES 

DIFFUSED SILICON PLANAR* II EPITAXIAL TRANSISTORS 

FOR IMPROVED PERFORMANCE SEE FAIRCHILD 2N5022 • 2N5023 

GENERAL DESCRIPTION - The 2N3467 and 2N3468 are low power, silicon PNP triode transistors designed 
primarily for high speed saturated switching and for core driving applications. 

ABSOLUTE MAXIMUM RATINGS (Note 1) 
Maximum Temperatures 

Storage Temperature 
Operating Junction Temperature 
Lead Temperature (soldering, 10 second time limit) 

Maximum Power Dissipation (Notes 2 and 3) 
Total Dissipation at 25°C Ambient Temperature 

at 25°C Case Temperature 
Maximum Voltages and Current 

Veeo Collector to Base Voltage 
Vem Collector to Emitter Voltage (Note 4) 
Veso Emitter to Base Voltage 
le Collector Current 

2N3467 
-40 Volts 
-40 Volts 
-5.0 Volts 

1.0 Amp 

-65°C to +2oo·c 
+2oo•c 
+230°c 

1.0 Watt 
5.0 Watts 

2N3468 
-50 Volts 
-50 Volts 
-5.0 Volts 

1.0 Amp 

ELECTRICAL CHARACTERISTICS (25 • C Free Air Temperature unless otherwise noted) 

SYMBOL CHARACTERISTIC 
2N3467 2N3468 

Min. Max. Min. Max. 

td Turn On Delay Time (Figure 1) 10 10 
t, Rise Time (Figure 1) 30 30 
t, Storage Time (Figure 2) 60 60 
tr Fall Time CFigure 2> 30 30 
Cob Output Capacitance (f = 100 kHz) 25 25 
Crb Input Capacitance (f = 100 kHz) 100 100 
hie High Frequency Current Gain (f = 100 MHz) 1.75 1.5 
BVeso Collector to Base Breakdown Voltage -40 -50 
BVeso Emitter to Base Breakdown Voltage -5.0 -5.0 
BVem Collector to Emitter Breakdown Voltage (Note 5) -40 -50 
h,e DC Pulse Current Gain (Note 5) 40 25 
hFe DC Pulse Current Gain (Note 5) 40 120 25 75 
hFe DC Pulse Current Gain (Note 5) 40 20 
Vee("'1 Pulsed Collector Saturation Voltage (Note 5) -0.30 -0.35 
VeeC"'1 Pulsed Collector Saturation Voltage (Note 5) -0.50 -0.60 
Veec"+J Pulsed Collector Saturation Voltage (Note 5) -1.0 -1.2 

NOTES: 
(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

UNITS 

ns 
ns 
ns 
ns 
pF 
pF 

Volts 
Volts 
Volts 

Volt 
Volt 
Volts 

PHYSICAL DIMENSIONS 
in accordance with 

JEDEC (T0-5) outline 

Base 

Collector 

NOTES: AH dimensions in inches 
Leadsaregold-platedkowr 
CollectOrinternallyconnectedtocase 

TEST CONDITIONS 

le= 500 mA fer= 50mA 
le= 500 mA lsr = 50mA 
le= 500 mA '" = J,, = 50 mA 
le= 500 mA '" = ls2 = 50 mA 
le= 0 Ves = - lOV 
le= 0 Vos= -0.5V 
le= 50 mA Vee= lOV 
le= 10 µA le= 0 
le= 10 µA le=O 
le= 10 mA ls=O 
le= 150 mA Vee= - l.OV 
le= 500 mA VeE = - l.OV 
le= 1.0 A Vee= - 5.0V 
le= 150 mA Is= 15 mA 
le= 500 mA J, = 50 mA 
le= 1.0 A Is= 100 mA 

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 
(3) These ratings give a maximum junction temperature of 200°C and junction to case thermal resistance of 35°C/Watt (derating factor of 28.6 mWl°C); junction to ambient thermal 

resistance of 175°C/Watt (derating factor of 5.71 mWl°C). 
(4) This rating refers to a high current point where collector to emitter voltage is lowest. 
(5) Pulse Conditions: length = 300 µs; duty cycle = 1%. 
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FAIRCHILD TRANSISTORS 2N3467 • 2N3468 

ELECTRICAL CHARACTERISTICS (25 ° C Free Air Temperature unless otherwise noted) 

SYMBOL CHARACTERISTIC 

v,,1sot) Pulsed Base Saturation Voltage (Note 5) 
v,,1so+J Pulsed Base Saturation Voltage (Note 5) 
v,,1so+J Pulsed Base Saturation Voltage (Note 5) 

leBO Collector Cutoff Current 
leBO( 100°C) Collector Cutoff Current 
le Ex Collector Cutoff Current 
IBL Base Cutoff Current 
Q, Total Control Charge (Figure 3) 

FIGURE 1 

TURN-ON 
EQUIVALENT TEST CIRCUIT 

-30V 

o'-,._T-f-
-10.8VU 

PW= 200ns 
RISE TIME ~ 2ns 
DUTY CYCLE = 2% 

2N3467 
Min. Max. 

-1.0 
-0.8 -1.2 

-1.6 
100 
15 

100 
120 
6.0 

SCOPE 

FIGURE 3 

Q, TEST CIRCUIT 

-lOlft 
-I f--1oµs 

2-228 

2N3468 
Min. Max. 

-1.0 
-0.8 -1.2 

-1.6 
100 
15 
100 
120 
6.0 

UNITS TEST CONDITIONS 
...:. 

Volt le= 150 mA 1, = 15 mA 
Volts le= 500 mA Is= 50 mA 
Volts le= 1.0 A I,= 100 mA 

nA Ve•= -30V 1, = 0 
µA Ves = -30 V 1, = 0 
nA Ves = -30V Vos= -3.0 V 
nA Ve,= -30V Vo,= -3.0 V 
nC le= 500 mA I,= 50 mA 

FIGURE 2 

TURN-OFF 
EQUIVALENT TEST CIRCUIT 

+3V 

-30V 

SCOPE 

2 < t1 < 500µs 
t2 < 5ns 
t 3 > 1 µs 

DUTY CYCLE = 2% 

Vee= - 3ov 



2N3485·2N3486·2N3485A·2N3486A 
PNP HIGH-SPEED SWITCHES AND CORE DRIVERS 

SILICON PLANAR EPITAXIAL TRANSISTORS 

FOR IMPROVED PERFORMANCE SEE FAIRCHILD 2N3502 THROUGH 2N3505 

GENERAL DESCRIPTION - These PNP Silicon Planar Epitaxial Transistors are designed 

primarily for high-speed saturated switching and core driver applications. 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 

Storage Temperature 

Operating Junction Temperature 

Maximum Power Dissipation 

Total Dissipation at 25°C Case Temperature 

at 25°C Free Air Temperature 

Maximum Voltages and Current 

VCBO Collector to Base Voltage 

VCEO Collector to Emitter Voltage 

VEBO Emitter to Base Voltage 

IC Collector Current 

(Notes 2 and 3) 

(Notes 2 and 3) 

(Note 4) 

-65°C to +200°C 

200°C Maximum 

2N3485 
2N3486 

-60 Volts 

-40 Volts 

2N3485 
2N3486 

2N3485A 
2N3486A 

2.0 Watts 

0.4 Watt 

2N3485A 
2N3486A 

-60 Volts 

-60 Volts 

-5.0 Volts -5.0 Volts 

(Note 2) 600 mA 600 mA 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

2N3485 2N3485A 2N3486 2N3486A 

Symbol Characteristic Min. Max. Min. Max. Min. Max. Min. Max. Units 

hFE DC Pulse Current Gain (Note 5) 40 120 40 120 100 300 100 300 

hFE DC Current Gain 35 40 75 100 

hFE DC Current Gain 25 40 50 100 

hFE DC Cur rent Gain 20 40 35 75 

hFE DC Pulse Current Gain (Note 5) 20 40 30 50 

hFE DC Pulse Current Gain (Note 5) 20 20 50 50 

VCE(sat) Collector Saturation Voltage -0.4 -0.4 -0.4 -0.4 Volts 
(pulsed, see Note 5) 

VCE(sat) Collector Saturation Voltage -1.6 -1.6 -1.6 -1.6 Volts 
(pulsed, see Note 5) 

VBE(sat) Base Saturation Voltage -1.3 -1.3 -1.3 -1.3 Volts 
(pulsed, see Note 1) 

VBE(sat) Base Saturation Voltage -2.6 -2.6 -2.6 -2.6 Volts 
(pulsed, see Note 1) 

td Turn-on Delay Time (see Fig. 1) 10 10 10 10 nsec 

t r Rise Time (see Fig. 1) 40 40 40 40 nsec 

t Storage Time (see Fig. 2) 80 80 80 80 nsec 
s 

tf Fall Time (see Fig. 2) 30 30 30 30 nsec 

IC 

IC 

IC 

IC 

IC 

IC 

IC 

IC 

IC 

IC 

1cs 
1cs 
1cs 
1cs 

PHYSICAL DIMENSIONS 
in accordance with 

JEDEC (T0-46) outline 

1----t- ~iio1A 

NOTES: All dimens•ons 1n •nches 
Leadsaregold-platedkovar 

085 
.065 

Collector inlernally~onnected to case 

Test Conditions 

150 mA VCE = -10 v 
10 mA VCE = -10 v 
1.0 mA VCE = -10 v 
0.1 mA VCE = -10 v 
500 mA VCE = 10 v 
150 mA VCE = -1.0 v 
150 mA IB 15 mA 

500 mA IB 50 mA 

150 mA IB 15 mA 

500 mA IB 50 mA 

150 mA 1B 1 
15 mA 

150 mA 1B 1 15 mA 

150 mA, 1Bl = 1B 2 15 mA 

150 mA, 1Bl = 1B2 15 mA 

FA.IRCHILCJ 
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PlllHHULI \'l"llNSIS'IOIS INl48$ • IN14851 • INl486 • INl4861 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

2N3485 2N3485A 2N3486 2N3486A 

Symbol Characteristic Min. Max. Min. Max. Min. Max. Min. Max. Units Test Conditions 

hfe Higb Frequency Current Gain 2.0 2.0 2.0 2.0 Ic 50 mA VCE = -20 v 
(f = 100 Mc) 

1CBO 
Collector Cutoff Current 20 10 20 10 nA IE 0 VCB = -50 v 

ICB0(150°C) Collector Cutoff Current 20 10 20 10 µA IE 0 VCB = -50 v 
1CEX 

Collector Reverse Current 50 50 50 50 nA VCE = -30 v VBE = +0.5 v 

1s Base Current 50 50 50 50 nA VCE = -30 v VBE = +0.5 v 

Cobo Open Circuit Output Capacitance 8.0 8.0 8.0 8.0 pf IE 0 VCB = -10 v 
(f = 100 Kc) 

cibo Open Circuit Input Capacitance 30 30 30 30 pf IC 0 VEB = -2.0 v 
(f = 100 Kc) 

BVCBO Collector to Base Breakdown -60 -60 -60 -60 Volts Ic 10 µA IE 0 
Voltage 

VCEO(sust) Collector to Emitter Sustaining -40 -60 -40 -60 Volts IC 10 mA Ic 0 
Voltage (Notes 4 and 5) (pulsed) 

BVEBO Emitter to Base Breakdown Voltage -5.0 -5.0 -5.0 -5.0 Volts IE = 10 µA IC 0 

NOTES: 

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 

(3) These ratings give a maximum junction temperature of 200°C and junction-to-case thermal resistance of 87.5°C/Watt (derating factor of 11.4mW/°C); junction-to­
ambient thermal resistance of 438°C/Watt (derating factor of 2.28 mW /°C). 

(4) Rating refers to a high-current point where collector-to-emitter voltage is lowest. For more information send for Fairchild Publication APP-4. 

(5) Pulse Conditions: length S 300 µsec; duty cycle S 2%. 

FIGURE 1 

TEST CIRCUIT FOR DETERMINING DELAY TIME AND RISE TIME 

INPUT 
Z0 = 50 Q 

PRF = 150 PPS 
Rise time~ 2nsec 

~l:u-
_:J l-200 nsec 

lK 

50 

FIGURE 2 

-30 

_,,--To oscilloscope 
Rise ti me ~ 5 nsec 
Zin = lOMQ 

TEST CIRCUIT FOR DETERMINING STORAGE TIME AND FALL TIME 

INPUT 
Z0 = 50 Q 

PRF = 150 PPS 
Rise ti me ~ 2 nsec 

~3:u 
=.:.J l-200 nsec 

15V -6 

50 
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2N3502•2N3503•2N3504•2N3505 
PNP HIGH CURRENT SWITCHES 

DIFFUSED SILICON PLANAR EPITAXIAL TRANSISTORS 

These PNP silicon PLANAR epitaxial transistors are designed for digital and analog applications at current 

levels up to 500 milliamperes. Their high beta, high fT at high current, high LV CEO' and low noise figure 

make them ideal for use as line drivers, memory applications ·and low-noise amplifiers. 

ABSOLUTE MAXIMUM RATINGS [Note 1] 

Maximum Temperatures 

Storage Temperature 

Operating Junction Temperature 

Maximum Power Dissipation 

Total Dissipation at 25°C Case Temperature (Notes 2 & 3) 

at 25°C Free Air Temperature (Notes 2 & 3) 

Maximum Voltages and Current 

V CBO Collector to Base Voltage 

V CEO Collector to Emitter Voltage (Note 4) 

V EBO Emitter to Base Voltage 

IC Collector Current (Note 2) 

2N3502 
2N3503 

3.0 Watts 

0.7 Watt 

2N3503 
2N3505 

-60 Volts 

-60 Volts 

-5.0 Volts 

600 mA 

-65°C to +200°C 

200°C Maximum 

2N3504 
2N3505 

1.3 Watts 

0.4 Watt 

2N3502 
2N3504 

-45 Volts 

-45 Volts 

-5.0 Volts 

600 mA 

ELECTRICAL CHARACTERISTICS (25"C Free Air Temperature unless otherwise noted) 
2N3503 2N3502 
2N3505 2N3504 

Symbol Characteristic Min. Typ. Max. Min. Typ. Max. Units Conditions 

hFE DC Current Gain 80 120 80 120 1c = 10 µA VCE = -10 v 
hFE DC Current Gain 120 120 IC= 100 µA VCE = -10 v 
hFE DC Current Gain 135 200 135 200 le= 1.0 mA VCE = -10 v 
hFE DC Pulse Current Gain (Note 5) 140 270 140 270 1c = lo mA VCE = -10 v 

hFE DC Pulse Current Gain (Note 5) 100 150 300 100 150 300 le= 150mA VCE = -10 v 
hFE DC Pulse Current Gain (Note 5) 50 70 50 70 IC= 500mA VCE = -10 v 
hFE DC Pulse Current Gain 115 160 300 115 160 300 1c = 50 mA VCE = -1.0 v 
VBE(sat) Base Saturation Voltage -0,9 -1.0 -0.9 -1.0 Volts IC= 50 mA IB 2.5 mA 

(Pulsed, see Note 1) 

VBE(sat) Base Saturation Voltage -1.0 -1.3 -1.0 -1.3 Volts le= 150mA IB 15 mA 
(Pulsed, see Note 1) 

VCE(sat) Collector Saturation Voltage -0,08 -0.25 -0.08 -0.25 Volts Ic=50mA IB 2.5 mA 
(Pulsed, see Note 1) 

VCE(sat) Collector Saturation Voltage -0.18 -0.4 -0.18 -0.4 Volts le= 150mA IB 15 mA 
(Pulsed, see Note 1) 

hie High Frequency Current Gain 2.0 2.50 2.0 2.50 Ic=50mA VCE = -20 v 
(f = 100 me) 

VCEO(sust) Collector to Emitter Sustaining Voltage -60 -45 Volts le= 10 mA IB 
(Notes 4 and 5) (pulsed) 

ton Turn On Time (Note 6) 20 40 20 40 ICR:: 300 mA 1Bl "' 30 mA 

torr Turn Off Time (Note 6) 40 100 40 100 IC~ 300 mA, 1Bl "' 30 mA 

182 ~ -30 mA 

PHYSICAL DIMENSIONS 
in accordance with 

JEDEC (T0-5) outline 

NOTES:Al!d1me1u1ons1n 1nchu 
Ludsartgold-plaledkoor 
Colloctor1nlt•nallyconntcledtocn• 

2N3502 • 2N3503 

PHYSICAL DIMENSIONS 
in accordance with 

JEDEC (T0-18) outline 

.195DIA.-1 r-
178 .ii~~jj~:M: 

.I/~ I 1-=.i 
i_ IT 

3 LEADS ~ ~ ~ .500 MIN. 
.Dl9 DIA. I 
.016 ---1 

.100 

Collector 
ludN~l 

NOTES: All d1monS•On11n inches 
Luds11e1old·platedkovar 
Collec1or1nttrn1llyconnecledtoun 

2N3504 • 2N3505 

FA.IRCHILCJ 
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FAIRCHILD TRANSISTORS 2N3502 • 2N3503 • 2N3504 • 2N3505 

ELECTRICAL CHARACTERISTICS. (25°C free air temperature unless otherwise noted) 

2N3503 

2N3505 

2N3502 

2N3504 
Symbol Characteristic Min. Typ. Max. Min. Typ. Max. Units 

hFE(-55°C) 

1CES 
1CES 
BVCBO 

BVEBO 

cob 

CTE 
NF 

lcao<+15o) 

lCB0(+150) 

VCE(sat) 

VBE(sat) 

DC Pulse Current Gain 

Collector Reverse Current 

Collector Reverse Current 

Collector to Base Breakdown Voltage 

Emitter to Base ~reakdown Voltage 

OUtput Capacitance 

Emitter Transition Capacitance 

Noise Figure (Note 7) 

Collector Cutoff Current 

Collector Cutoff Current 

Collector-Saturation Voltage 
(Pulsed, see Note 5) 

Base-Emitter Saturation Voltage 
(Pulstid, see Note 5) 

50 

-60 

-5.0 

100 

0.07 

4.5 

15 

1.0 

-0.5 

10 

8.0 

25 

4.0 

10 

-1.6 

-2.0 

50 

-45 

-5.0 

100 

0.05 

4.5 

15 

1.0 

-0.5 

10 

8.0 

25 

4.0 

10 

-1.6 

-2.0 

nA 

nA 

Volts 

Volts 

pf 

pf 

db 

µ.A 

µ.A 

Volts 

Volts 

TYPICAL COLLECTOR AND BASE CHARACTERISTICS* 

ACTIVE REGION 

-ro~t 
~ -161Z1 » JL 

. j -12[Lj ~+-l-7l'-+-1H-+-+-i 
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VCE - COLLECTOR EMIITER VOLTAGE - VOLTS 

SATURATION REGION 

~­
~ -300 

~ l--+-~'-.1<"--1--1--+ 

~ -2001--1-1!~~--t-;;-;!;::r+---::l=-I 

-0.8 -2.0 

VcE - COLLECTOR EMITTER VOLTAGE - VOLTS 

-70mA 
TA • 12S"C -+--+--+.....,1--_60+mA-+-+--< 

~ -«Xi,1-t-+-+-+---ilfflff--t--+-+---l 

~ -3001---+--+--+--+~lffll-+-+--+--+--+ 
8 

-1.6 -2.0 

VBE - BASE EMITIER VOlTAGE - VOLTS 

·lOO 
TA· 25°C ·«JmA--i 

Wt--.30J,~ ] ·50mA 

-lomA ~~ t-- -60J 

k -70m~-

~ -400 

18 • -lOmA 1-.J////B 
/lUJU! 
l 
'U 

u -""-100 

v~ 

Conditions 

'c =50mA 

VCE = -50 V 

VCE = -30 V 

le 10 µ.A 

IE 10 µ.A 

IE ,; 0 

le = o 
IC 30 µ.A 

VCB = -50 V 

VCB = -30 V 

'c 500 mA 

VCE = -1.0 V 

VBE 0 

VBE 0 

IE = 0 

1c = o 
VCB = -10 V 

VEB = -0.5 V 

VCE = -5.0 V 

IE = 0 

IE = 0 

15 50 mA 

500 mA 15 50 mA 

300 

DC PULSED CURRENT GAIN 
VERSUS COLLECTOR CURRENT 
rrnn: 125°C 

VcE ~ -5.0V 

!-"' k I\ y ~!J 
l!:j 1llL N I\ 

,j.-1 lllL ~ J,,P -s~ 
IL N 

·0-0.001 -0.01 -0.1 -10 -100 -500 

le - COLLECTOR CURRENT - mA 

PULSED COLLECTOR SATURATION 
VOLTAGE VERSUS COLLECTOR 

CURRENT 
~ -0.5 

le • 10 IB T ilc= ~Jli 
Ll 21"b ~ 
-ss·~ 

~ 

JZ. 
-0.4 -0.8 -1.2 -1.6 -2.0 

0 
0 -0.4 -0.8 -1.6 

l-0.01 
-2.0 >u -1.0 -so -100 ·500 

VcE - COLL.ECTOR EMITIER VOLTAGE - VOLTS 

-80 -100 

VcE - COLLECTOREMITTERVOLTAGE'·VOlTS 

VcE - COU£CTOR EMITTER VOLTAGE - VOLTS 

~ -«XI t-+--HY!-7""'---1-:t-.-F'-+---l:.,..j 

~ -300 l-f-li7"'::J...::::j-:::;l-t':iii 
8 
~ 
~ -200 lfJJ:;;;j"'"'j::Jt:=:f::;:t;;~=t--1 

VCE - COUECTOR EMITTER VOLTAGE VOLTS 

• Single family characteristics on Transistor Curve Tracer. 
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VaE - BASE EMITTER VOLTAGE - VOLTS 
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le - COLLECTOR CURRENT - mA 

PULSED BASE SATURATION 
VOLTAGE VERSUS COLLECTOR 

CURRENT 
~ -l.5 I I 11 

1-- 1~ • 1 iO i'8-+-+-+-++-t---+-H-i 
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• 125"cH 
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FAIRCHILD TRANSISTORS 2N3502 • 2N3503 • 2N3504 • 2N3505 · 

TYPICAL ELECTRICAL CHARACTERISTICS 

COLLECTOR REVERSE CURRENT 
VERSUS REVERSE BIAS VOLTAGE 

100 ,---,-,------,--,-r:::::,.., 

~ ~ JOl---1---+-----i~~-+--l 
!ii ~ 
il1 z a 101-----b'--+---+--+--1---1 

~~ 
~ lDlr--+-+---+--+--1---1 

~ 
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-~ 2.0 t----+---+---t---+--+-----i 

~ 
I ' 

~ 

l.O 0'---_"'-10---'-10-...,.-JO _ _,._Olc,---..,"'°.,..___,_.., 

VcE - COLLECTOR TO EMITTER VOLTAGE - VOLTS 

SWITCHING TIMES VERSUS 
COLLECTOR CURRENT 

IC - COLLECTOR CURRENT • mA 

I ~ -6.0 

COLLECTOR REVERSE CURRENT 
VERSUS AMBIENT TEMPERATURE 

~ lol--HH-f-f-'-Ll-t~~~"""'· .il't-+-1 

TA • AMBIENT TEMPERATURE - gC 

SWITCHING TIMES VERSUS 
AMBIENT TEMPERATURE 

JOl--+-+--¥-":;;;'j-1--+--+72-+-~ lL v 

50 100 IJO 
TA • AMBIENT TEMPERATURE - °C 

STORAGE TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENTS 

0 o~~~~~~~--+---+--,' 
0 -2.0 -4.0 -6.0 -8.0 -10 0 

I Bl - TURN ON BASE CURRENT - mA 

FALL TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENTS • 

·10 l~·~A l7 
i Vee··l5V Z 
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I B-6.0 y 
lL:1 ljj 
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I Bl - TURN ON BASE CURRENT - mA 

lel - TURN ON BASE'CURRENT - mA 

fALL TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENTS 

·25 I~ l;rmA _L 1-"1 
Vee··l5V~ V 
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~ •15 ~ f-:>1;r I ...-f/ 
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191 • TURN ON BASE CURRENT - mA 

"' 
16 

INPUT.AND OUTPUT 
CAPACITANCES VERSUS 
REVERSE BIAS VOLTAGE 

~ "CJ. 
'P. 

'Ii>,, 

!ii 12 
~ ~~ I ?'°(, ~~ 

<·o !"Z<:< ,. 
r-t-. ~,,,,J ~ 

~ 8.0 ~,. 
u 

4.0 

0 
-0.l 
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"h 

1.0 -IO ·JO 
REVERSE BIAS VOLTAGE • VOLTS 

RISE TIME VERSUS COLLECTOR 
AND TURN ON BASE CURRENTS 

TA • 2SoC +-+-+---+----+-++__, 
~ Vee • -15v 

-101---+-+--+-t---+-.,.._....,,......, 

; 
a ·IOl---+-+-+-1--.-.-T--h'H 

~ 

·100 ·200 -500 

le - COU£CTOR CURRENT - mA 

STORAGE. TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENTS 

I Bi - TURN ON BASE CURRENT • mA 

FALL TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENTS 

-~-ro1--1--1t--1--t--t--t--+--+-+--t 

o~~~~~~~~--'-~ 
o -ro -«1 -60 -BO -100 

Isl - TURN ON BASE CURRENT - mA 
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CONTOURS OF CONSTANT GAIN 
BANDWIDTH PRODUCT (f,) 
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le • COU£CTOR CURRENT - mA 

DELAY TIME VERSUS TURN ON 
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BASE EMITTER VOLTAGE 
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SOURCE RESISTANCE 
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FAIRCHILD TRANSISTORS 2N3502 • 2N3503 • 2N3504 • 2N3505 

SMALL SIGNAL CHARACTERISTICS 

le; 1.61---+-+ le • ·lDmA +--+--+--h-i<~-i 
~< VcE • • IOV IL: 
:c L lli'!i"I 
3 1.4 v v 
: l.Z ZJZh,;...1 
~ LI ........-
~ I~ 
- 1.01-hoe 

~ hre ~ 
~ o.s h1vv l ~~ 
- 0.6 "h,, 

·5.0 ·ID ·10 ·50 ·50 ·Z5 50 15 100 1Z5 

le • COLLECTOR CURRENT ·mA VcE • COLLECTOR EMITTER VOLTAGE • VOLTS TA - AMBIENT TEMPERATURE - 'C 

NOTES: 

Symbol Characteristics 

hie Input Resistance 

h Output Conductance oe 
hre Voltage Feedback Ratio 

hfe Small Signal Current Gain 

PULSE GENERATOR 

V1N = -9V 
tr, tf~6nsec 
P.W. = 0.5ftSeC 

Z1N = 500 

(f = lkc) 

Min. Typ. Max. Units Test Conditions 

1050 2300 Ohms IC 10 mA VCE = 
110 800 µmhos le 10 mA VCE 
240 1500 xl0-6 le 10 mA VCE 

135 200 420 le lOmA VCE 

ToN arid T oF• TEST CIRCUIT 

-30V 

4.0V 

330 

1.0 

T- 500pf 

30 

68 

0.47 Your 
1--o TO SAMPLING 

OSCILLOSCOPE 

tr< lnsec 
ZIN ~O.lMQ 

(1) These ratings are limiting values above which the serviceability of any individual semiconductor may be impaired. 

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 

-10 v 
-10 v 
-10 v 
-10 v 

(3) These ratings give a maximum junction temperature of 200°C and junction-to-case thermal resistance of 58.3 °C/Watt (derating factor of 17 .2 mW /°C) 
for the 2N3502 and 2N3503, and 146°C/Watt (derating factor of 6.85 mW/°C) for the 2N3504 and 2N3505; junction-to-ambient thermal resistance 
of250°C/Watt(deratingfactorof 4.0mW/°C)forthe2N3502and2N3503, and 438°C/Watt(deratingfactorof 2.28mW/°C)forthe 2N3504 and 2N3505. 

(4) Rating refers to a high-current point where collector-to-emitter voltage is lowest. 

(5) Pulse Conditions: length= 300 µsec; duty cycle= 1%. 
(6) See switching circuit for exact values of le, IBl' and IB2. 

(7) f = 1.0Kc; RS = lOKC!. 
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NPN HIGH 
2N364,7 • 2N3648 

SPEED SATURATED SWITCH 
DIFFUSED SILICON PLANAR EPITAXIAL TRANSISTORS 

GENERAL DESCRIPTION - The 2N3647 and 2N3648 are NPN diffused silicon Planar epitaxial 

transistors designed primarily for high speed saturated switching and memory applications. 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 

Storage Temperature 

Operating Junction Temperature 

Lead Temperature (Soldering, 10 sec time limit) 

Maximum Power Dissipation (Notes 2 and 3) 

Total Dissipation at 25°C Case Temperature 

at 25°C Ambient Temperature 

Maximum Voltages and Current 

VCBO 

VCEO 

VEBO 

IC 

Collector to Base Voltage 

Collector to Emitter Voltage (Note 4) 

Emitter to Base Voltage 

Collector Current 

2N3647 

40 Volts 

10 Volts 

6 Volts 

500 mA 

-65°C to +200°C 

200°C Maximum 

240°C Maximum 

2.0 Watts 

0.4 Watts 

2N3648 

40 Volts 

15 Volts 

6 Volts 

500 mA 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

Symbol 

hFE 

~E 
hFE 

hFE 

hFE 
hFE(-55°C) 

VCE(sat) 

V CE(sat) 

VCE(sat) 

VBE(sat) 

VBE(sat) 

VBE(sat) 

Characteristic 

DC Pulse Current Gain (Note 5) 

DC Pulse Current Gain (Note 5) 

DC Current Gain 

DC Pulse Current Gain (Note 5) 

DC Pulse Current Gain (Note 5) 

DC Pulse Current Gain (Note 5) 

Pulsed Collector Saturation Voltage 
(Note 5) 

Pulsed Collector Saturation Voltage 
(Note 5) 

Pulsed Collector Saturation Voltage 
(Note 5) 

Pulsed Collector Saturation Voltage 
(Note 5) 

Pulsed Base Saturation Voltage 
(Note 5) 

Pulsed Base Saturation Voltage 
(Note 5) 

Pulsed Base Saturation Voltage 
(Note 5) 

Pulsed Base Saturation Voltage 
(Note 5) 

2N3647 2N3648 
Min. Max. Min. Max. Units 

25 

20 

12 

15 

0.8 

150 

0.25 

0.4 

0.6 

0.8 

1.0 

1.15 

30 

25 

15 

12 

12 

0.8 

120 

0.25 Volts 

0,4 Volts IC 

Volts Ic 

0.8 Volts Ic 

0.8 Volts Ic 

1.0 Volts IC 

Volts Ic 

1.5 Volts IC 

PHYSICAL DIMENSIONS 
in accordance with 

JEDEC (f046) outline 

1-----t--j~~ DIA. 

.085 

.065 

NOTES: AU d1men1111ns 1n inches 
Ludsa,.gold·plaledkovar 
Collectorinterrnillwcc-'lnectadlocase 
PKkap -.ht is 0.36 aram 

Test Conditions 

150 mA 

10 mA 

1.0 mA 

300 mA 

500 mA 

150 mA 

10 mA 

VCE 

VCE 

VCE 

VCE 

VCE 

VCE 

IB 

150 mA 1a 

300 mA 1a 

500 mA IB 

10 mA IB 

150 mA 1a 

300 mA 1a 

500 mA 1a 

1.0 v 
1.0 v 
1.0 v 
1.0 v 
1.0 v 
1.0 v 
1.0 mA 

15 mA 

30 mA 

50 mA 

1.0 mA 

15 mA 

30 mA 

50 mA j 

FAIRCHILCJ 

SEMICONDUCTOR 
313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 
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FAIRCHILD TRANSISTORS 2N3647 • 2N3648 
ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

NOTES: 

Oscilloscope rise time ::; 1 nsec 

tl t--1.0 <t1 <500 µsec 

I Duty Cycle = 2 % 

FIGURE 1 

Oscilloscope rise time ::; 1 nsec 

DELAY AND RISE TIME 

FIGURE 2 STORAGE AND FALL TIME 

•c8 is total shunt capacitance of oscilloscope and test fixture. 

*Re includes oscilloscope resistance. 

(1) These ratings are limiting values above which the serviceability of any Individual semiconductor device may be impaired. 

(2) These are steady state limits; The factory should be consulted on applications involving pulsed or low duty cycle operations. 

6V 

(3) These ratings give a maximum junction temperature of 200°c and junction to case thermal resistance of 8'1.5°C/watt (derating factor of 11.43 mW/°C); 
junction to ambient thermal resistance of 437°C/watt (deratlng factor of 2.29mW/°C). 

(4) Rating refers to a high-current point where collector to emitter voltage is lowest. 

(5) Pulse Conditions: length= 300 µsec; duty cycle .::;2%. 
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2N3665 • 2N3666 
NPN GENERAL PURPOSE AMPLIFIER AND SWITCH 

DIFFUSED SILICON PLANAR EPITAXIA~ TRANSISTORS 

GENERAL DESCRIPTION - The 2N3665 and 2N3666 are NPN Diffused Silicon Planar Epitaxial 

Transistors designed primarily for general purpose amplifier and switching applications. They 

feature high voltage, low output capacity and a useful beta over a wide current range. 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 

Storage Temperature 

Operating Junction Temperature 

Lead Temperature (Soldering, 10 sec. time limit) 

Maximum Power Dissipation (Notes 2 and 3) 

Total Dissipation at 25°C Case Temperature 

Maximum Voltages and Current 

Collector to Base Voltage 

Collector to Emitter Voltage 

Emitter to Base Voltage 

Collector Current 

(Note 4) 

-65°C to +200°C 

200°c Maximum 

300°C Maximum 

5.0 Watts 

120 Volts 

80 Volts 

10 Volts 

1.0 Amp 

ELECTRICAL CHARACTERISTICS (25"C Free Air Temperature unless otherwise noted) 

2N3665 2N3666 

Symbol Characteristic Min. Max. Min. Max. Units 

hFE DC Pulse Current Gain (Note 5) 40 120 100 300 

hFE DC Pulse Current Gain (Note 5) 30 70 

hFE DC Pulse Current Gain (Note 5) 25 50 

hFE(-55°C) DC Pulse Current Gain (Note 5) 16 40 

VBE(sat) Base Saturation Voltage (Note 5) 1.8 1.8 Volts 

VBE(sat) Base Saturation Voltage (Note 5) 1.2 1.2 Volts 

VCE(sat) Collector Saturation Voltage (Note 5) 1.2 1.2 Volts 

V CE(sat) Collector Saturation Voltage (Note 5) 0.5 0.5 Volts 

hfe High Frequency Current Gain 3.0 3.0 
(f = 20 MHz) 

Cobo Open Circuit Output Capacitance 12 12 pf 

cibo Open Circuit Input Capacitance 60 60 pf 

31:3 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-50Jl, TWX: 910-379-6435 
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Ic 

Ic 

IC 

re 
Ic 

Ic 

le 
IC 

Ic 

IE 

re 

PHYSICAL DIMENSIONS 
iri accordance with 

JEOEC (T0-5) outline 

1-------+:~~gotA. 
:~J~DIA.-tt------t I 

.125 

.009 

Sulin L 
Plane 

3 LEADS 

:g~:DlA. 

.... 
Collector 

NOTES:Alld-· -sininc:Mg 
l.eodsarelOk:I·~-· 
Call-1niern.llyconnectedto-

Test Conditions 

150 mA VCE 
10 mA VCE 
500 mA VCE 
150 mA VCE 
500 mA IB 
150 mA IB 
500 mA IB 
150 mA IB 
50 mA VCE 

0 VCB 
0 VEB 

10 

10 

10 

10 

50 

15 

50 

15 

10 

10 

0.5 

v 
v 
v 
v 
mA 

mA 

mA 

mA 

v 

v 
v 

FA.IRCHILC 

SEMICONDUCTOR 
A DIVISION OF FAIRCHILD CAMERA ANO INSTRUMENT CORPORATION 



FAIRCHILD wRINSISTDRS 2N366S • 2N8666 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

2N3665 2N3666 

Symbol Characteristic Min, Max. Min. Max. Units Test Conditions 

1CEX Collector Reverse Current 50 50 nA VCE 80 v VEB 

1CBO Collector Cutoff Current 50 50 nA VCB 60 v IE 

ICB0(150°C) Collector Cutoff Current 50 50 µA VCB 60 v IE 

IBEX Base Reverse Current 50 50 nA VCE 80 v VEB 

IEBO Emitter Cutoff Current 50 50 nA IC 0 VEB 

BVCBO Collector to Base Breakdown 120 120 Volts IC 100 µA IE 
Voltage 

VCEO(sust) Collector to Emitter Sustaining 80 80 Volts IC 10 mA IB 
Voltage (Notes 4 and 5) 

BVEBO Emitter to Base Breakdown Voltage 10 10 Volts Ic 0 IE 

BVCER Collector to Emitter Breakdown 90 90 Volts IC 10 mA RBE 
Voltage (Notes 4 and 5) 

t on+ toff Total Switching Time 4.0 5.0 µsec (See Fig. 1) 

NOTES: 
(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 

(3) These ratings give a maximum junction temperature of 200°C and junction to case thermal resistance of 35°C/watt (derating factor of 28.6 mW/'C). 

(4) 

(5) 

Rating refers to a high-current point where collector to emitter voltage is lowest. For more information send for Fairchild Publication APP-4/2. 

Pulse Conditions: length = 300 µsec; duty cycle = 

2 µsec 

Rise time of input pulse 

1%. 

SWITCHING CIRCUIT 

+20 v 

0.1 µsec 
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+22.5 Volts 

220 Ohms 

To oscilloscope 
Rise Time = 0.1 µsec 
Input Z = 1 MO 

0.5 v 
0 

0 

0,5 v 
5,0 v 
0 

0 

100 µA 

10 n 



2N3671·2N3672·2N3673 
PNP HIGH-SPEED SWITCHES AND CORE DRIVERS 

DIFFUSED SILICON PLANAR EPITAXIAL TRANSISTORS 

FOR IMPROVED PERFORMANCE SEE FAIRCHILD 2N3502 • 2N3503 

PHYSICAL DIMENSIONS 
in accordance with 

JEDEC (T0-5) outline 
~~~OIA t----__, 

~r:)r J.L~- ~ ~ ~ 1.5 MIN. 
.01901A _J_ 
0)6 

Emitter 
lead No I 

200 

NOTES:Alld1mens1or>sm1nches 
Leads are gold pl~ted kovar 
Colle<:tor 1nternaltyconnec1ed to case 

2N3671 

PHYSICAL DIMENSIONS 
in accordance with 

JEDEC (T0· 18) outline 
r-- -------!- 2J O D IA 

molA~~'.~09 
030 .210 
MAX. . 170 

Seating L ·t· 
Pl;n;-r-

3.0~~AOS n n n 00 MIN. 

016DIA. U U u_l 
lOO 

Base 

Emitter 

NOTES: All d1mens1ons m Lnches 
Le&dsaregold plated kovar 
Collector 1n!ernallyconnecledtocase 

2N3672 

PHYSICAL DIMENSIONS 
in accordance with 

JEDEC (T0-46) outline 
i-----r--·.~ii DIA 

NOTES: All d1meris1ons m 1nc::hes 
Leildsaregold plaledkOYar 

085 
065 

Colleclor mternally corme<:ted to cau 

2N3673 

GENERAL DESCRIPTION-The 2N3671, 2N3672 and 2N3673 are PNP silicon Planar epitaxial transistors designed primarily for high-speed saturated 

switching, line drivers and memory applications. 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 

Storage Temperature 

Operating Junction Temperature 

Maximum Power Dissipation (Notes 2 and 3) 
Total Dissipation at 25 'C Case Temperature 

at 25°C Ambient Temperature 

Maximum Voltages and Current 

VCBO 

VCEO 

VEBO 

IC 

Collector to Base Voltage 

Collector to Emitter Voltage 

Emitter to Base Voltage 

Collector Current 

2N3671 

3.0 Watts 

0.6 Watt 

(Note 4) 

(Note 2) 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

Symbol Characteristic Min. Max. 

hFE DC Pulse Current Gain (Note 5) 75 225 

hFE DC Current Gain 75 

hFE DC Pulse Current Gain (Note 5) 75 

hFE DC Current Gain 55 

hFE DC Pulse Current Gain (Note 5) 40 

hFE DC Pulse Current Gain (Note 5) 20 

313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 
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2N3672 

1.8 Watts 

0.4 Watt 

Units 

IC 

IC 

IC 

IC 

IC 

IC 

-65°C to +200°C 

200°C Maximum 

2N3673 

3.0 Watts 

0.35 Watt 

-60 Volts 

-50 Volts 

-5.0 Volts 

600 mA 

Test Conditions 

150 mA VCE 
1.0 mA VCE 
10 mA VCE 
0.1 mA VCE 
500 mA VCE 
150 mA VCE 

= -10 v 
= -10 v 
= -10 v 
= -10 v 
= -10 v 
= -0.6 v 

FA.IRCHILCJ 

SEMICONDUCTOR 



FAIRGHILD TRANSISJORS 2N3671•2N3672• 2N3673 

ELECTRICAL CHARACTERISTICS (25"C Free Air Temperature unless otherwise noted) 

Symbol 

V CE(sat) 

V CE(sat) 

VBE(sat) 

VBE(sat) 

td 

tr 

ts 

hfe 

1CBO 
ICB0(150°C) 

1CEX 

1s 

Cobo 

cibo 

BVCBO 

VCEO(sust) 

NOTES: 

Characteristic 

Pulsed Collector Saturation Voltage 

Pulsed Collector Saturation Voltage 

Pulsed Base Saturation Voltage 

Pulsed Base Saturation Voltage 

Turn-On Delay Time (See Figure 1) 

Rise Time (See Figure 1) 

storage Time 

Fall Time 

Turn On Time 

Turn Off Time 

(See Figure 2) 

(See Figure 2) 

(See Figure 1) 

(See Figure 2) 

High Frequency Current (f 

Collector Cutoff Current 

100 MHz) 

Collector Cutoff Current 

Collector Reverse Current 

Base Current 

Output Capacitance 

Input Capacitance 

Collector to Base Breakdown Voltage 

Collector to Emitter Sustaining Voltage 
(Notes 4 and 5) 

Emitter to Base Breakdown Voltage 

(Note 5) 

(Note 5) 

(Note 5) 

(Note 5) 

Min, 

2.0 

-60 

-50 

-5.0 

Max. 

-0.4 

-1.6 

-1.3 

-2.6 

10 

40 

80 

30 

45 

100 

10 

10 

50 

50 

9.0 

30 

Units 

Volts 

Volts 

Volts 

Volts 

ns 

ns 

ns 

ns 

ns 

ns 

nA 

µA 

nA 

nA 

pF 

pF 

Volts 

Volts 

Volts 

IC 

IC 

IC 

Ic 

1cs = 

1cs = 
1cs = 

Test Conditions 

150 mA IB 
500 mA 

1s 
150 mA 1s 

500 mA IB 

150 mA 1sl 

150.mA IBl 

150 mA, IBl 

1s 2 = -15 mA 

ICS = 150 mA, IBl 

1s 2 = -15 mA 

Ics = 150 mA 1sl 

ICS = 150 mA IB l 

IB 2 = -15 mA 

IC 50 mA VCE 

IE 0 VCB 

IE 0 VCB 

VCE = -30 V VBE 

VCE = -30 V VBE 

IE 0 VCB 

le 0 VEB 

IC 10 µA IE 

le (pul~e~)o mA 1s 

IC =0 IE 

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 

15 mA 

50 mA 

15 mA 

50 mA 

15 mA 

15 mA 

15 mA, 

15 mA, 

15 mA 

15 mA 

= -20 v 
= -50 v 
= -50 v 
= +0.5 v 
= +0.5 v 
= -10 v 
= -2.0 v 

0 

0 

10 µA 

(3)These ratings give a maximum junction temperature of 200°C and junction to case thermal resistance of 58.3°C/watt (derating factor of 17.2mW/°C); junction to 
ambient thermal r.esistance of 292°C/watt (derating factor of 3.43mW/°C) for the 2N3671. Junction to case thermal resistance of 97.3°C/watt (derating factor of 
10.3 mW /°C) junction to ambient thermal resistance of 437°C/watt (derating factor of 2.28 mW /°C for the 2N3672. Junction to case thermal resistance of 58.3°C/watt 
(derating factor of 17.2mW/°C); junction to ambient thermal resistance of 500°C/watt (derating factor of 2.0mW/°C). 

(4) Rating refers to a high current point where collector to emitter voltage is lowest. 

(5) Pulse Conditions: length ; 300 µsec; duty cycle ; 1%. 

FIGURE 1 INPUT 
Zo = 50Q 
PRF = 150 PPS 
Rise Time ~ 2 nsec 

~ 
--j r-200 ns 

50Q 

-30V 

200Q 

+15V ·6V 

FIGURE 2 INPUT 
Zo = 50Q 
PRF = 150 PPS 
Rise Time ~2 nsec 

.:U-
--j r2oons 

lKQ 
37Q 

2-240 

Sampling Oscilloscope 
Zin ~50Q 
Rise Time ~ 1 nsec 

Sampling Oscilloscope 
Zin~50Q 

Rise Time~ 1 nsec 



2N3678 
NPN HIGH SPEED SATURATED SWITCH 

DIFFUSED SILICON PLANAR EPITAXIAL TRANSISTOR 
FOR IMPROVED PERFORMANCE SEE FAIRCHILD 2N3300 

GENERAL DESCRIPTION The 2N3678 NPN silicon Planar epitaxial transistor is designed for 

high current switching applications atlevels to 800 milliamperes. It has excellentpower dissi­

pation capability, low saturation voltage at high current levels, and low leakage current at 

elevated temperature. These characteristics allow stable operation over a wide temperature 

range. 

ABSOLUTE MAXIMUM RATINGS (Note 1) 
Maximum Temperatures 

Storage Temperature 

Operating Junction Temperature 

Lead Temperature (Soldering, 60 sec. time limit) 

Maximum Power Dissipation 

Total Dissipation at 25°C Case Temperature 

Maximum Voltages 

VCBO 

VCEO 

VEBO 

IC 

at 25°C Ambient Temperature 

Collector to Base Voltage 

Collector to Emitter Voltage 

Emitter to Base Voltage 

Collector Current 

(Notes 2 and 3) 

(Notes 2 and 3) 

(Note 4) 

-65°C to +200°C 

+200°C Maximum 

+230°C Maximum 

4.0 Watts 

0.8 Watt 

75 Volts 

55 Volts 

6.0 Volts 

800 mA 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

Symbol Characteristic Min. Max. Units 

hFE DC Pulse Current Gain (Note 5) 40 120 IC 

hFE DC Pulse Current Gain (Note 5) 35 IC 

hFE DC Current Gain 25 Ic 

hFE DC Pulse Current Gain (Note 5) 25 IC 

hFE DC Current Gain 20 IC 

hFE DC Pulse Current Gain (Note 5) 20 re 
V CE(sat) Pulsed Collector Saturation Voltage (Note 5) 0.4 Volts re 
V CE(sat) Pulsed Collector Saturation Voltage (Note 5) 1.0 Volts IC 

VBE(sat) Pulsed Base Saturation Voltage (Note 5) 0.6 1.2 Volts IC 

VBE(sat) Pulsed Base Saturation Voltage (Note 5) 2.0 Volts IC 

1CBO 
Collector Cutoff Current 10 nA IE 

ICB0(150°C) Collector Cutoff Current 10 µ.A IE 

Additional Electrical Characteristics on page 2 
NOTES: 
(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 

PHYSICAL DIMENSIONS 
in accordance with 

JEDEC (T0-5) outline 

Base 

Collector 

NOTI::S; All dimen•'°"S in inches 
i..adsar<>ROld·J)laledk""ar 
Collectorinternallyconne<tedtucase 

Test Conditions 

150 mA VCE 10 v 
10 mA VCE 10 v 
1.0 mA VCE 10 v 
500 mA VCE 10 v 
100 µ.A VCE 10 v 
150 mA _VCE 1.0 v 
150 mA IB 15 mA 

500 mA 1s 50 mA 

150 mA IB 15 mA 

500 mA IB 50 mA 

0 VCB 60 v 
0 VCB 60 v 

(3) These ratirigs give a maximum junction temperature of 200°C and junction to case thermal resistance of 43.8°C/watt (derating factor of 22.8 mW/°C); junction 
to ambient thermal resistance of 218.7°C/watt (derating factor of 4.57 mW/°C). 

(4) This rating refers to a high current point where collector to emitter voltage is lowest. 

(5) Pulse Conditions: length :S 300 µsec; duty cycle :S 1 %. 

FAIRCHILCl 

SEMICONDUCTOR 
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ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

Symbol Characteristic Min. ll;!ax. Units Test Conditions 

1CEX 
Collector Reverse Current 10 nA VCE 60 v VEB 3.0 v 

1eL 
Base Current 20 nA VCE 60 v VEB 3.0 v 

1EBO 
Emitter Cutoff Current 10 nA IC 0 VEB 3.0 v 

BVCBO Collector to Base Breakdown Voltage 75 Volts IC 10 µA IE 0 

Collector to Emitter Sustaining Voltage 55 Volts 10 mA 0 V CEO(sust) 
(Notes 4 and 5) 

Ic 
(pulsed) 

IB 

BVEBO 

hfe 

Cobo 

cibo 

td 

tr 

t s 

tf 

ton + toff 

Emitter to Base Breakdown Voltage 6.0 Volts IE 
High Frequency Current Gain (f = 100 MHz) 2.5 IC 
Open Circuit Output Capacitance 8.0 pf IE 
Open Circuit Input Capacitance 30 pf IC 
Delay Time (see Fig. 1) 15 nsec vcc 

Rise Time (see Fig. 1) 25 nsec vcc 

Storage Time (see Fig. 2) 190 nsec vcc 

1B 1 
Fall Time (see Fig. 2) 60 nsec vcc 

1B 1 
Total SWitching Time (see Fig. 3) 18 nsec vcc 

FIGURE l. Saturated turn-on switching-time test circuit 

GENERATOR 

Rise Time S 2 nsec 

ZIN=' 50 Q 

:..:_B20ol--
o __Jnsec L 

lK 

50 Q 

30V (ADJUST FOR 150 mA) 

OUTPUT 
...,_ ___ -o OSCILLOSCOPE 

ZIN ?: 100 K Q 

C1N S 12 pf 
Rise Time S 5 nsec 

10 µA Ic 0 

20 mA VCE 20 v 
0 VCB 10 v 

0 VEB 2.0 v 
30 v 1cs 

150 mA 

1Bl = 15 mA 

30 v 1cs 
150 mA 

1Bl = 15 mA 

6.0 v 1cs = 150 mA 

15 mA 1e2 = -15 mA 

6.0 v 1cs = 150 mA 

15 mA 1B2 = -15 mA 

30 v RL = 60 ~ 

FIGURE 2. Saturated turn-off switching-time test circuit FIGURE 3. Non-saturated switching-time test circuit 

GENERATOR 
Rise Time S 2 nsec 
z = 50 Q 

IN 
30V 

0 

200 
nsec 

lK 

-15V 6V (ADJUST FOR 150 mA) 

370 
OUTPUT OSCILLOSCOPE 

----o ZIN?: 100 K Q 

c 1Ns i2 pt 

Rise Time S 5 nsec 

GENERATOR 
Rise Time S 2 nsec 
ZIN = 50 Q 

~15 nsec[--

o+lV J L 
-lV 

WAVE FORM AT "A" 
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-50V 30V 

60 Q 

OUTPUT OSCILLOSCOPE ----0 
ZtN?.100 KO 
CIN S 12 pf 

Rise Time S 5 nsec 



NPN HIGH 
2N3700•2N3701 

FREQUENCY IF-RF AMPLIFIER 
DIFFUSED SILICON PLANAR EPITAXIAL TRANSISTORS 

GENERAL DESCRIPTION - The 2N3700 and 2N3701 are NPN ~iffused silicon Planar epitaxial 

'transistors designed primarily for high frequency applications in IF-RF amplifier circuits. 
1The Planar structure provides low saturation voltage at high collector currents and low leakage 

current over a wide range of temperature and bias conditions. Useful frequency range: DC to 

100 MHz. 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 

Storage Temperature 

Operating Junction Temperature 

Lead Temperature (Soldering, 60 sec. time limit) 

Maximum Power Dissipation (Notes 2 and 3) 

Total Dissipation at 25°C Case Temperature 

at 100°C Case Temperatu~e 

at 25°C Ambient Temperature 

Maximum Voltages and Current 

Collector to Base Voltage 

Collector to Emitter Voltage 

Emitter to Base Voltage 

Collector Current 

(Note 4) 

-65°C to +200°C 

200°c Maximum 

300°C Maximum 

1.8 Watts 

1.0 Watt 

0.5 Watt 

140 Volts 

80 Volts 

7.0 Volts 

1.0 Amp, 

, ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

2N3700 2N3701 
Symbol Characteristic Min. Max. Min. Max. Units 

hFE DC Pulse Current Gain (Note 5) 100 300 40 120 

hFE DC Pulse Current Gain (Note 5) 90 40 120 

hFE DC Pulse Current Gain (Note 5) 50 30 100 

~E DC Pulse Current Gain (Note 5) 50 30 100 

hFE DC Pulse Current Gain (Note 5) 15 15 

hFE(-55°C) DC Pulse Current Gain (Note 5) 40 

v8 E(sat) Pulsed Base Saturation Voltage 1.1 1.1 Volts 

VCE(sat) Pulsed Collector Saturation Voltage (Note 5) 0.2 0.2 Volts 

V CE(sat) Pulsed Collector Saturation Voltage (Note 5) 0.5 0.5 Volts 

hfe High Frequency Current Gain (f = 20 MHz) 5.0 10 4.0 10 

hfe Small Signal Current Gain (f = 1 KHz) 80 400 30 200 

Cobo Output Capacitance 12 12 pf 

cibo Input Capacitance 60 60 pf 

Ic 

Ic 

Ic 

Ic 

IC 

Ic 

Ic 

IC 

Ic 

Ic 

Ic 

IE 

Ic 

PHYSICAL DIMENSIONS 
in accordance with 

JEDEC (T0-18) outline 

3 LEADS 

:8~:DIA. 

NOTES: All dl1118111klns In lndln 
Lads•re~kolar 
CollectOl'~lyeonneetedtoe• 
~wei&lltilO.Oerant 

Test Conditions 

150 mA VCE 10 

10 mA VCE 10 

0.1 mA VCE 10 

500 mA VCE 10 

1.0 A VCE 10 

150 mA VCE 10 

150 mA IB 15 

150 mA IB 15 

500 mA IB 50 

50 mA VCE 10 

1.0 mA VCE 5.0 

0 VCB 10 

0 VEB 0.5 

v 
v 
v 
v 
v 
v 
mA 

mA 

mA 

v 
v 
v 
v 

FA.IRCHILCJ 

SEMICONDUCTOR 
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ELECTRICAL CHARACTERISTICS (25 • C Free Air Temperature unless otherwise noted) 

2N3700 2N3701 
Symbol Characteristic Min. Max. Min. Max. Units Test Conditions 

r 'C b c 
Collector-Base Time Constant (f = 4 MHz) 25 400 25 400 psec IC 

1CBO 
Collector Cutoff Current 10 10 nA IE 

ICB0(150°C) Collector Cutoff Current 10 10 µA IE 

1EBO 
Emitter Cutoff Current 10 10 nA IC 

BVCBO Collector to Base Breakdown Voltage 140 140 Volts IC 

V CEO(sust) Collector to Emitter Sustaining Voltage 80 80 Volts IC 
(Notes 4 and 5) 

BVEBO Emitter to Base Breakdown Voltage 7.0 7.0 Volts re 
NF Noise Figure 4.0 db IC 

f 

NOTES: 

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 

10 mA VCB 
0 VCB 
0 VCB 
0 VEB 
100 µA IE 
30 mA IB 

0 IE 
100 µA VCE 
1 KHz RG 

(3) These ratings give a maximum junction temperature of 200°C and junction to case thermal resistance of 97°C/watt (derating factor of 10.3 mW/°C); junction 
to ambient thermal resistance of 350°C/watt (derating factor of 2.85 mW/°C). 

(4) Rating refers to a high-current point where collector to emitter voltage is lowest. For more information send for Fairchild Publication APP-4/2. 

(5) Pulse Conditions: length = 300 µ.sec; duty cycle S 1%. 
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10 v 
90 v 
90 v 
5.0 v 
0 

0 

100 µA 

10 v 
K!"l 



2N3722 • 2N3723 
NPN HIGH-VOLTAGE, HIGH-CURRENT SWITCHES 

• HIGH BREAKDOWN -- 80 VOLT LVceo 

• HIGH FREQUENCY -- fr= 300 MHz Min. 

e FAST HIGH CURRENT SWITCHING 

• LOW Yee (sat) -- 0.75V Max. @ 500 mA 

e LOW OUTPUT CAPACITANCE -- 9.0 pf 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 

Storage Temperature 

Operating Junction Temperature 

Lead Temperature (Soldering, 60 sec. time limit) 

Maximum Power Dissipation 

Total Dissipation at 25° C Case Temperature (Notes 2 and 3) 

at 25'C Ambient Temperature (Notes 2 and 3) 

Maximum Voltages and Current 

V ceo Collector to Base Voltage 

V ces Collector to Emitter Voltage 

Vceo Collector to Emitter Voltage (Note 4) 

Veao Emitter to Base Voltage 

Maximum Collector Current (Note 5) 

SILICON PLANAR EPITAXIAL TRANSISTORS 

-65'C to +200'C 

+200'C Maximum 

+300'C Maximum 

4.0 Watts 

0.8 Watt 

2N3722 2N3723 

80 Volts 100 Volts 

80 Volts 100 Volts 

60 Volts 80 Volts 

6.0 Volts 6.0 Volts 

1.0 Amp 1.0 Amp 

PHYSICAL DIMENSIONS 
in accordance with 

JEDEC il0·5) outline 

335 35 . M "''" 3050::.g 0 
.009 0 

s .. u,s ~ -t 
Plane 

3 LEADS n n n 1.5 MIN. 

:8rno1A. u u u_l 

Basa 

Collector 

NOTES; AH dimensions in inches 
Leadsaregald-platedkovar 
Cotlectorinternallyconnectedtocase 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

Symbol 

VcEO (sust) 

•vc, (sat) 

Ve, (sat) 

Characteristic 

Collector to Emitter Sustaining 
Voltage (Notes 4 and 5) 

Collector Saturation Voltage 
(pulsed, see Note 5) 

Collector Saturation Voltage 
(pulsed, see Note 5) 

Turn-on Time (Note 6) 

Turn-off Time (Note 6) 

Min. 

60 

2N3722 
Typ. Max. Min. 

80 

0.35 0.5 

0.25 0.37 

20 50 

63 100 

2N3723 
Typ. Max. Units Test Conditions 

Volts le= 10 mA 18 =0 
(pulsed) 

0.45 0.75 Volts le= 500 mA 18 = 50 mA 

0.30 0.44 Volts le= 300 mA 18 =30 mA 

25 70 nsec le;::::: 500 mA 1.,;::::: 50 mA 

70 130 nsec le:::::: 500 mA, 1., ::::50mA, 

182 ::::-50 mA 

High Frequency Current Gain 
(f = 100 Mc) 

3.0 4.0 3.0 4.0 lc=50 mA Vce=lOV 

cibo 

Common-Base, Open-Circuit 
Output Capacitance 

Common-Base, Open-Circuit 
Input Capacitance 

5.5 

50 

10 

65 

313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 
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5.0 9.0 pf le=O Vc8 =10V 

50 65 pf lc=O Vee= -0.5 V 

FA.IRCHILC 

SEMICONDUCTOR 
A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 



EllR~HILO TRINllSTORS 2NS:l22 • 2NS:l2S 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

Symbol 

*hFE 

hFE 

hFE 

hFE 

h,. 
h,. 
h,E (-55°C) 

Ve, (sat) 

Vee (sat) 

VCE (sat) 

v,. (sat) 

v,. (sat) 

v., (sat) 

v,. (sat) 

v,. (sat) 

Ices 

ICES 

ICES (125°C) 

ICES (125°C) 

BVceo 

Bees 

BVEBo 

hFE (-55'C) 

Characteristic 

DC Pulse Current Gain (Note 5) 

DC Pulse Current Gain (Note 5) 

DC Pulse Current Gain (Note 5) 

DC Pulse Current Gain (Note 5) 

DC Pulse Current Gain (Note 5) 

DC Pulse Current Gain (Note 5) 

DC Pulse Current Gain (Note 5) 

Collector Saturation Voltage (Note 5) 

Collector Saturation Voltage (Note 5) 

Collector Saturation Voltage (Note 5) 

Base Saturation Voltage (Note 5) 

Base Saturation Voltage (Note 5) 

Base Saturation Voltage (Note 5) 

Base Saturation Voltage (Note 5) 

Base Saturation Voltage (Note 5) 

Collector Reverse Current 

Collector Reverse Current 

Collector Reverse Current 

Collector Reverse Current 

Collector to Base Breakdown Voltage 

Collector to Emitter Breakdown Voltage 

Emitter to Base Breakdown Voltage 

DC Pulse Current Gain (Note 5) 

2N3722 2N3723 
Min. Typ. Max. Min. Typ. Max. Units Test Conditions 

40 70 150 

25 45 

20 35 

15 30 

12 25 

15 30 

0.15 0.22 

0.16 0.25 

0.6 2.0 

0.62 0.75 

0.73 0.85 

40 

25 

15 

15 

12 

15 

70 150 

45 

30 

30 

25 

30 

0.22 0.28 Volts 

0.16 0.25 Volts 

le =lOOmA Vce=l.OV 

le = 10 mA v CE= 1.0 v 

le =300mA Vce=2.0V 

le = 500 mA v CE = 2.0 v 
le = 500 mA Ve,= 3.0 V 

le =800mA Vc,=5.0V 

le = 100 mA Ve,= 1.0 V 

le = 100 mA 

le = 10 mA 

Volts le = 800 mA 

0.62 0.75 Volts le = 10 mA 

0.73 0.85 Volts le = 100 mA 

0.89 1.1 0.89 1.1 Volts le = 300 mA 

= 10 mA 

= 1.0 mA 

=80 mA 

= 1.0 mA 

= 10 mA 

=30 mA 

=50 mA 

=80 mA 

0.86 0.91 1.2 0.86 0.91 1.2 Volts le = 500 mA 

80 

80 

6.0 

20 

1.0 1.5 

0.1 0.5 

40 70 

100 

100 

6.0 

20 

0.13 0.5 

Volts le = 800 mA 

µA Ve,= 40 V 

µA 

µA 

40 70 µ,A 

Vee= 50 V 

vc,=40 v 
Vee= 50 V 

le = 100 µ,A 

le = 100 µA 

le =0 

Volts 

Volts 

Volts 

EB= 0 

v,. = 0 

v,. = 0 

v,. = 0 

1, =0 

v,. = 0 

1, = 100 µA 

le = 200 mA Vee= 2.0 V 

TYPICAL ELECTRICAL CHARACTERISTICS 

2N3722 

COLLECTOR CHARACTERISTICS COLLECTOR CHARACTERISTICS COLLECTOR CHARACTERISTICS 
DC PULSED CURRENT GAIN 

VERSUS COLLECTOR CURRENT 
500 l LL 

~ 12 

l'.i 
§ 
~ 12 

I 
~ ~'F--+--o" 

~ 8.0 llc:. ..... -F:::..+-l--V-++Jll---1-+---! 
8 

_ .... 

100 100 

VcE - COLLECTOR-EMITTER VOLTAGE - VOLTS VcE - COLLECTOR-EMITTER VOLTAGE - VOLTS VcE - COLLECTOR-EMITTER VOLTAGE - VOLTS 

COLLECTOR CHARACTERISTICS COLLECTOR CHARACTERISTICS COLLECTOR CHARACTERISTICS 

§ 
~ 600 

~ l--+--l;f"'1="7"f""=t----\, ~::::j:;;;;:1-"'i 

~ «n ~+l~-t~~:....,~ei::::t:::::+=i 

0.4 0.8 1.2 1.6 2.0 0.4 

VcE - COLLECTOR-EMITTER VOLTAGE - VOLTS VcE - COLLECTOR-EMITTER VOLTAGE - VOLTS VCE - COLLECTOR-EMITTER VOLTAGE - VOLTS 
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10'---'-'--'-'-'---'--'-'-'--..._-'-..._...._~ 
1.0 lO 100 1000 

le - COLLECTOR CURRENT - mA 

COLLECTOR SATURATION VOLTAGE 
VERSUS COLLECTOR CURRENT 

~ 2.0 g 
~ l.6 
;!i 

~ 
~ 1.2 

I 
.. 0.8 

i 
0.4 

~ 
>" 0 

I---! 

1;:::,-1 

1.0 

rt:r 
~ s•c 

lOO'C -1 

~ 
251~ 

10 100 1,00 

le - COLLECTOR CURRENT - mA 



FAIRCHILD TRANSISTORS 2N3722 • 2N3723 

1000 

-" 200 

0 
0 

50 

BASE CHARACTERISTICS 
TA• IOO"C IOOmA t1 180mA 

60mA .;.. 1.WmA 

18 .. 20mA 

1 
Y_i 

0.4 0.8 1.2 1.6 2.0 

V8E • BASE-EMITTER VOLTAGE - VOLTS 

COLLECTOR CUTOFF CURRENT 
VERSUS AMBIENT TEMPERATURE 

lZ_ll 
VcE • 40V lL 

[Z 
~ 
~ v 

L 

I 
v 

o. 0 50 75 100 25 125 

TA - AMBIENTTEMPERATURE - °C 

COLLECTOR CHARACTERISTICS 

VcE - COLLECTOR-EMITTER VOLTAGE - VOLTS 

0.4 o.s 1.2 1.6 2.0 

VCE - COLLECTOR-EMITTER VOLTAGE • VOLTS 

TYPICAL ELECTRICAL CHARACTERISTICS 

2N3722 • 2N3723 

1000 

.!:' 200 

BASE CHARACTERISTICS 

~J-~c ~'11 !80mA 

lOOm~ 
60m.1Ill 

18 • 20mA 

jJJ 
0.4 0.8 1.2 1.6 2.0 

VBE • BASE-EMITTER VOLTAGE • VOLTS 

COLLECTOR CUTOFF CURRENT 
VERSUS REVERSE BIAS VOLTAGE 
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20 60 

VCE - COLLECTOR-EMITTER VOLTAGE • VOLTS 

BASE CHARACTERISTICS 
1000 

f-J- -sT.c 
l~mA !80mA 

IOOmA 

60mA 

le. 20mA 

.!:' 200 

rL 
0.4 D.8 1.2 1.6 2.0 

VBE • BASE-EMITTER VOLTAGE • VOLTS 

INPUT AND OUTPUT CAPACITANCE 
VERSUS REVERSE BIAS VOLTAGE 

"!., N3722 and 2N3723 

!;! 
~ 10 r-"""·....._ ~±t-+-t---+-.fcob_o...,_ ol;;!uT""Pu"""T c~A;,;PAc*"n;i;ANC*'E 
~ IE•O ' 
- 2N31i3 F t:::-,,,. 2Nl122 ;:; 

1.0 10 so 
REVERSE BIAS VOLTAGE - VOLTS 

2N3723 

COLLECTOR CHARACTERISTICS COLLECTOR CHARACTERISTICS 

'Ii 16 

l5 
~ 12 

~ lf-c~j!::::--t"""-t--t-:;;oof"-t-f t+ltt-i 
~ 8.o H-~~"""F-+-+,,.f-tttt--1 

" 

VcE - COLLECTOR-EMITTER VOLTAGE - VOLTS VcE - COLLECTOR-EMITTER VOLTAGE - VOLTS 

COLLECTOR CHARACTERISTICS 

0.4 0.8 . 1.2 1.6 2.0 0.4 0.8 1.2 1.6 2.0 

Vr< - COLLECToR-EMITTER VOLTAGE - VOLTS VCE • COLLECTOR-EMITTER VOLTAGE - VOLTS 
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BASE SATURATION VOLTAGE 
VERSUS COLLECTOR CURRENT 

2•0 _I I_ I I 
!:J f-- le • 10 I B --+--+-+-++--+--+-+-++-
§;: 
• 1.61---+--+-t+---+-~H-t--+---+ ......... +-

le - COLLECTCR CURRENT • mA 

CONTOURS OF CONSTANT GAii 
BANDWIDTH PRODUCT (fr} 

0•11 .._o_...._L..L.so.....__1.._00 _ _._..._.. ...... soo_ 

le - COLLECTOR CURRENT - mA 

DC PULSED CURRENT GAIN 
VERSUS COLLECTOR CURRENT 

le - COLLECTCR CURRENT - mA 

COLLECTOR SATURATION VOLTA' 
VERSUS COLLECTOR CURRENT 

!:l 2.0 
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~ 1.6 
!::; 
g 
i!i 1.2 

I I 0.8 

0.4 

j 
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r--1~ _l1J1l8 11 
TA• -55°C 

TA •25°C ~ 
Si:::: ioooc ~ 
1.0 10 100 

le • COLLECTOR CURRfNT - mA 



DELAY TIME VERSUS TURN ON 
BASE CURRENT AND REVERSE 

BASE EMITTER VOLTAGE 

I Bl - TURN ON BAS£ CURRENT - mA 

RISE TIME VERSUS COLLECTOR 
AND TURN ON BASE CURRENT 

FAJRCHIL.D TRANSISTORS 2N3722 • 2N3723 

TYPICAL ELECTRICAL CHARACTERISTICS 

2N3722 • 2N3723 

STORAGE TIME VERSUS TURN ON 
ANO TURN OFF BASE CURRENT 

I Bl - TURN ON BAS£ CURRENT - mA 

FALL TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENTS 

~ 
B 

200 

150 

STORAGE TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENT 

50 100 150 
I Bi - TURN ON BAS£ CURRENT - mA 

FALL TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENTS 

200 

~ 100 r--1+--t-.,,,_+. 

il 

i 200 

t>I :; 
!!; 

STORAGE TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENT 

~ 100 !----+-+-+-+--+-

200 300 

I Bi - TURN ON BAS£ CURRENT - mA 

FALL TIME VERSUS TURN ON AND 
TURN OFF BASE CURRENT 

1-----+---+--+--l--+---+-I C • 500mA -=N 
Vee ~30V 

100 
I, 

50 

le - COU.ECTOR CURRENT - mA 

SWITCHING TIMES VERSUS 
COLLECTOR CURRENT 

1, -101B1•10192 

Vee· 30V 

ID 20 30 

I Bl - TURN ON BASE CURRENT - mA 

SWITCHING TIMES VERSUS 
AMBIENT TEMPERATURE 

50 

100 ,----,...-.,.----,---,----r---.----. 

i-+-1 
501---1l===l=r--~~·:.:::t;;;;::::j:;;:2':j~.,.....-j:::"b;:::::j;;~ 

0 ~o ~--f:so,.----+--1~00,.---+-°""15~0-,__~200 °o 100 200 300 
181 - TURNONBASECURRENT - mA I Bl - TURN ON BAS£ CURRENT - mA 

SWITCHING TIME TEST CIRCUIT 
-3.SV +30V 

15Q 
lut vouT 

~ 
l!1 

t-- v V' ~ t-- _.., 
r-t-

1, 

~ 20 ..- ~ -i-
~ !!! IOF--j t, 

;::: 

lKQ 
f---o TO SAMPLING SCOPE 

tr < lnsec 

I 
100 

NOTES: 

t-t-- \t 
....... 

200 500 
'c - COLLECTOR CURRENT - mA 

1000 

i! 

~ 
~ 

le~ 500mA 
>----+---+----+---+- I B O; Is O; 50mA -

Vcc=305 l 
25 50 75 100 125 

TA - AMBIENTTEMPERATURE. - °C 

V1N = +9.7 

tr & tf ~ lnsec 

P.W."' lusec 

Z1N = 50Q 

DUTY CYCLE < 2% 

lOuf 

V1NL 

1620 

le "'SOOmA, 181 "'50mA, 182 "' 50mA 

(1) These ratings are limiting values above which the serviceability of any individual semiconductor may be impaired. 

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 

ZIN ~ lOOKQ 

(3) These ratings give a maximum junction temperature of 200°C and junction-to-case thermal resistance of 43.8'C/Watt (derating factor of 22.8 mW/°C). Junction-to-
ambient thermal resistance of 219°C/Watt (derating factor of 4.56 mW/'C). 

(4) Rating refers to a high-current point where collector-to-emitter voltage is lowest. 

(5) Pulse Conditions: length = 300 µsec; duty cycle = 1 %. 
(6) See switching circuit for exact values of IC, IB 1, and IB 2. 
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2N3724 • 2N3725 · 2N4013 · 2N4014 
NPN HIGH-VOLTAGE, HIGH-CURRENT SWITCHES 

SILICON PLANAR*EPITAXIAL TRANSISTORS 

GENERAL DESCRIPTION- The 2N3724 • 2N3725 and 2N4013 • 2N4014 are High-Voltage, High­

Current NPN Silicon Planar Epitaxial Transistors useful for memory applications requiring 

breakdown voltages up to 50 voltsandoperatingcurrentstooneampere. Fast turn-on and turn• 

off times are assured because of the high minimum f T (300 MHz) and tight control on storage time. 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 

Storage Temperature 

Operating Junction Temperature 

Lead Temperature (Soldering, 60 sec Time Limit) 

Maximum Power Dissipation (Notes 2 and 3) 

Total Dissipation at 25°C Case Temperature 

at 25°C Ambient Temperature 

Maximum Voltages and Current 

VCBO Collector to Base Voltage 

VCES Collector to Emitter Voltage 

VCEO Collector to Emitter Voltage (Note 4) 

VEBO Emitter to Base Voltage 

IC Maximum Collector Current (Note 5) 

2N4013 
2N4014 

1.2 Watts 

0.36 Watt 

2N3724 
2N4013 

50 Volts 

50 Volts 

30 Volts 

6.0 Volts 

1.0 Amp 

-65°C to +2oo•c 

+200°C Maximum 

+3oo·c Maximum 

2N3724 
2N3725 

3.5 Watts 

0.8 Watt 

2N3725 
2N4014 

80 Volts 

80 Volts 

50 Volts 

6 .. 0 Volts 

1.0 Amp 

PHYSICAL DIMENSIONS 
in accordance with 

JEOEC (T().5) outline 

o------r-:U~orA. 
::g~DIA.--tt----1 

Sea tin 
Plane 

.125 

.009 

'!L:EAD.S 

:3rno1A. 

L__.045 
-D29 

NOT£S: AH dimensions in indles 
LeadsarelOld·platedkovar. 

Base 

Collector 

Collectdr Internally connected to~ 

2N3724 • 2N3725 

PHYSICAL DIMENSIONS 
in accordance with 

JEDEC (T0-18) outline 

NOTES:Alldimen&iansininth-. 

Base 

Collector 

IMd• ere Pdilllt«I kowlr ' 
Collector~lyconnteted1oC­
PKMp weltM is 0.441ft111'1 

2N4013 • 2N4014 

ELECTRICAL CHARACTERISTICS (25"C Free Air Temperature unless otherwise noted) 
2N3724 2N3725 
2N4013 2N4014 

Symbol Characteristic Min. Typ. Max. Min. Typ. Max. Units Test Conditions 

VCEO(sust) Collector to Emitter Sustaining 30 50 Volts I = 10 mA IB 0 
Voltage (Notes 4 and 5) C (pulsed) 

VCE(sat) Collector Saturation Voltage 0.5 0.75 0.6 0.95 Volts Ic lOOOmA 1a 100 mA 
(pulsed, see Note 5) 

VCE(sat) Collector Saturation Voltage 0.3 0.42 0.4 0.52 Volts Ic 500 mA IB 50 mA 
(pulsed, see Note 5) 

ton Turrf-on Time (Note 6) 18 35 18 35 nsec Ic ~ 500 mA 1Bl R: 50 ·mA 

toff Turn-off Time (Note 6) 45 60 45 60 nsec Ic ~ 500 mA, 1Bl R: 50 .mA, 

IB 2 R: -50 mA 

hfe High Frequency Current Gain 3.0 4.5 3.0 4.5 Ic 50 mA VCE 10 v 
(f = 100 MHz.) 

Cobo Common Base, Open Circuit, 6.0 .12 4.8 10 pF IE ·o VCB 10 v 
Output Capacitance 

ctbo Common Base, Open Circuit, 40 55 40 55 pF Ic 0 VBE 0.5 v 
Input Capacitance 

• Planar is a patented Fairchild process. 

FAIRCHfLCl 

SEMICONDUCTOR 
313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-SOll, TWX: 910-379-6435 A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 
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FAIRCH~LD TRANSISTORS 2N3724 •· 2N3 725 • 2N4013 • 2N4014 

ELEc'rRICAl CHARACTERISTICS (25"C Free Air Temperature unless otherwise noted) 

~N3724 2N3725 · 
4<l13 · 2N4014 

Sytnbell Characteristic Min. yp. Max. Min. Typ. Max. Units 

hFE 

~E 
~E 
hFE 

h:F'E 

~E 
hFEHi5°C) 

llp.E (·55°C) 

Vct<sat} 

vcE<sat) 

VCE(sat) 

VCE(nt) 

Vl!IE(sat) 

VBE(sat) 

VBE(sat) 

v8 1il(sat) 

VBE(sat) 

v8 E(sat) 

Xcso 
1cso 
Icso(lOO"c) 
Icso(10o•c> 
BVCBO 

BVCES 

BVll:BO 

DC Pulse Current Gain (Note 5) 

DC Pulse Current Gain (Note 5) 

DC Pulse Current Gain (Note 5) 

DC Pulse Current Gain (Note 5) 

DC Pulse Current Gain (Note 5) 

DC Pulse Current Gain (Note 5) 

DC Pulse Current Gaifl (Note 5) 

"· 

DC Pulse Current Gain (Note 5) 

Collector Saturation Voltage (Note l'i) 

Collector Saturation Voltage (Note 5) 

Collector Saturation Voltage (Note 5) 

Collector Saturation Voltage (Note 5) 

Base Saturation Voltage (Note 5) 

Base Saturation Voltage (Note 5) 

Base Saturation Voltage (Note 5) 

Base Saturation Voltage (Note 5) 

Base Saturation Voltage (Note 5) 

Base Saturation Voltage (Note 5) 

Collector. Cutoff Current 

Collector Cutoff Current 

Collector Cutoff Current 

Collector Cutoff Current 

Collector to Base Brell.kdown Voltage 

60 90 150 

35 50 

40 65 

30 65 

30 60 

25 45 

30 45 

20 40 

0.11 0.25 

0.18 0.2 

0.22 0.32 

0.4 0.65 

0.64 0.76 

().75 0.86 

0.89 1.1 

0.9 0.95 1.2 

1.0 1.5 

1.1 1. 7 

0.25 1.7 

25 120 

50 

· t::olieetor to Emitter Breakdown Voltage 50 

Emitter to Base Breakdown Voltage 6.0 

60 90 150 

:'!5 45 

40 60 

25 65 

so 60 

20 40 

30 40 

20 35 

0.19 0.25 

0.21 0.26 

O..Sl 0.4 

0.5 0.8 

. o.64 o.76 

0.75 0.86 

0.89 1.1 

0.9 0.95 1.2 

1.0 1.5 

1.1 1.7 

80 

80 

6.0 

o.33 1.7 

25 120 

Volts 

Volts 

Volts 

Volts 

Volts 

Volts 

Volts 

.Volts 

Volts 

Volts 

µA 

µA 

µA 

µA 

Volts 

Volts 

Volts 

TYPICAL ELECTRICAL CHARACTERISTICS 
2N3724 • 2N4013 

COLLECTOR CHARACTERISTICS 
TA• UIO"C 

1 16 t+-~h-:""""'"+->+--¥-l'+ftiilllt-+-1 1 16 ii>o"P.-,l..>.-:iP"'"T-;.t--7't-fiH1Hllt-i--1 

Ii! I 12 
! lf""-l-+o~"""""-+:.-f--+1-HH-+-1 

I s.o IPl-::::::~1""9Hr-::.l~r-tttH--l 

Ii! 
; 12H-""F-'1rllA!\\'P"1f-1>"-t-+-if-HffH--l 

I 
0 t0 ~:1~0 ~~~g~~~~~. 10 20 

Veg • COl.lliCTOHMlt'rlR VOLTAGE • VOi.iS Vet • COUS:TDIMM111'£R VOLTAGE • VOi.TS VcE • COLLECTOR-EMITTER VOLTAGE • VOLTS 

1000 

1 iii> 
1--11-l--Jl~~c..+,Jilllll ...... =i=-~ I ~1--11--1-.~..q..""-h,}lll,llll""i"'""f'"~ 

I ~~~f:!=H· 
I •0 

0.4 0.8 1.2 1.6 o.4 o,a 1.2 u z.o 
Ver • COUECTllR·IMITTtR VOlTAllii • VOi.iS VcE • COLLECTOR-EMITTER VOLTAGE • VOLTS Vci; • COUECTOR·EMITTER VOLTAGE • VOLTS 
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Test Conditions 

VCE 

VCE 

VCE 

VCE 

1.0 v 

1.0 v 
1.0 v 
5.0 v 

100 mA 

= 500 mA 

300 mA 

= 1000 mA 

"' 10 mA 
800 mA 

100 mA 

= 500 mA 

VCE = 1.0 V 

VCE 

VCE 

VCE 

2.0 v 
1.0 v 
1.0 v 

= 10 mA 

100 mA 

IB = 1.0 mA 
1s. = 10 mA 

= 300 mA IB 

= 800 mA 1s 
10 mA IB 

100 mA 1s 
300 mA I8 
500 tnA IB 
800 mA 

= 1000 mA 

= 0 

1s 
1s 
VCB 

·30 mA 

80 mA 

1.0 mA 

= 10 mA 

= 30 mA 

50 mA 

= 80 mA 

100 mA 

40 v 
= 0 

0 

0 

VCB = 60 V 

VCB = 40 V 

10 µA 

= 10 µA 

0 

VCB 

IE 

VBE 

60 v 
0 

0 

IE = 10 µA 

DC PULSED CURRENT GAIN 
VERSUS COLLECTOR CURRENT 160 ,...........,......,...._,....._,....,....,..,__.,........,-,-,-.--, 

1.0 10 100 1000 

le - COLLECTOR CLllRENT • mA 

COLLECTOR SATURATION VOLTAGE 
VERSUS COLLECTOR CURRENT 

§ 0.8 

~IJ.lolJ > 

1 
'1 

IOO"C VL 
25•b llY1 

s... ~ ~c 
10 100 1000 

le • COLLECTOR CURRENT • mA 



FAIRCHILD TRANSISTORS 2N3724 • 2N3725 • 2N4013 • 2N4014 

BASE CHARACTERISTICS 
1000 

t-J-1J·c ~t:f/jfJr40r-i 
]1aom~~ 

I •20mA 171 

_u 200 

0 

50 

' lO 

i 
l3 
~ 1.0 

" 

i 
<.,) 0.1 

0 
m 

" 
0.01 

20 

~ 16 

! ~ 
l3 12 

~ 8.0 
8 

_u 4.0 

0 

1000 

< 800 e 

~ 600 
l3 
!!! 
~ 400 
0 

" 
..:> 200 

B 1~~ 
Lffl 
0.~ 

~ ~ 
0 0.4 0.8 1.2 l.6 2.0 

VBE - BASE-EMITTER VOLTAGE - VOLTS 

COLLECTOR CUTOFF CURRENT 
VERSUS AMBIENT TEMPERATURE 

VcB • 4l>V v 
2'" 

v 
J.7 

0 25 50 75 100 125 

TA - AMBIENT TEMPERATURE - 'C 

COLLECTOR CHARACTERISTICS 

J~ L l Tl -1J.c~ 4 .. .L 
~ .LJ 
~L1 ll 

_L1 

.J)!Qf>~ 17_~ 
M ~ L 

0.02mA v 
I le ·o_".j 

0 20 40 60 80 100 
V CE - COLLECTOR-EMITTER VOLTAGE - VOLTS 

VCE - COLLECTOR-EMITTER VOLTAGE - VOLTS 

TYPICAL ELECTRICAL CHARACTERISTICS 

2N3724 • 2N3725 • 2N4013 • 2N4014 

1000 

-" 200 

~ 
l3 

0 

0.5 

0.4 

~ 0.3 

~ 
e 0.2 

~ 
~~ 0.1 

0 

BASE CHARACTERISTICS 

1-1l-25lc 

I. lOOm 
60mA Al 1-l-1JmA 

Ll1ao~A-
111 

I/ t--1 
18 •20mA 

i 
-j_ 1t 
1 :UI/ 

1 
Lil V_l 

0 0.4 0.8 1.2 1.6 2.0 

VBE - BASE-EMITTER VOLTAGE - VOLTS 

COLLECTOR CUTOFF CURRENT 
VERSUS REVERSE BIAS VOLTAGE 

t--T}25°cT 

k-d 
.Y 

/ 
_y 
~ 

0 20 40 60 80 
Vee - COLLECTOR-BAS£ VOLTAGE - VOLTS 

BASE CHARACTERISTICS 
1000.--,---,...-.,--...,-~lOO~~.,,,.,/l.r-1r40m_A.,__, 

J--J--J--J--+--160mA ,;.--

z 

~ 

:;:'. IB •20mA,+ I 400>--+-+--+--+-,~+~,.,.__,_-t--r--t 
-" 200 f--+--f--+--l-+l/1 \Hf-~f--1--f----+----j 

0 ~o-'--o~.4__!.__J,o~~Vu~rf'-,-li.L2-L-1~.6--'---'2.o 

100 

50 

fl1 
~ 10 

~ 
t) 5.0 

VBE - BASE-EMITTER VOLTAGE - VOLTS 

INPUT AND OUTPUT 
CAPACITANCE VERSUS 

REVERSE BIAS VOLTAGE 

Ck INPUT CAPACITANCE 

le R1 ~241d 2N3725 

Jj 
Cobol_ JUTPUT CAPACITt~1E 

2N3724 

IE ·O 2N3725 - ---

0.5 1.0 5.0 10 

REVERSE BIAS VOLTAGE - VOLTS 

50 

2N3725 • 2N4014 

< 16 
e 

!;; 

COLLECTOR CHARACTERISTICS 

~ 12~?'1--Y--h'-tt1ffi-t--+-+~ 
l3 I 8.0 ll--of"'+-+::...f--+-i4tt-t--t--+-l 

0 ~o:::f:::C::±::::i:::J.....'..!L..::..b..._i80-1_J100 

VcE - COLLECTOR-EMITTER VOLTAGE - VOLTS 

§ 
l3 600 

~ 1--+--~-l>L+-+=-,...,.."'F--+--t---l 

i 400 f-------1--K---l--:U-=fl~=l=+=l 
-" 

VCE - COLLECTOR-EMITTER VOLTAGE - VOLTS 
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COLLECTOR CHARACTERISTICS 

0ol::::±:=*20::::t:::=:i;:::::i::::_L._~J.._J.......,J100 

VCE - COLLECTOR-EMITTER VOLTAGE - VOLTS 

VCE - COLLECTOR-EMITIIR VOLTAGE - VOLTS 

BASE SATURATION VOLTAGE 
VERSUS COLLECTOR CURRENT 

l.6 ,---,.....,.,...,..._,..~~.,--.,---,-m--, 
ii _l1J1I 
C B 

10 

le - COLLECTOR CURRENT - mA 

CONTOURS OF CONSTANT 
BANDWIDTH PRODUCT lfrl 

450 
MHz 

_l n L 
~JtZ [Z 1 ~ tlli .L v 

350MHz 

~ t1--'l<J.f JL 

cs:;J v 
......,..._ 

1 "'~V 

0.110 50 100 500 1000 

160 

le - COLLECTOR CURRENT - mA 

DC PULSED CURRENT GAIN 
VERSUS COLLECTOR CURRENT 

le - COLLECTOR CURRENT - mA 

COLLECTOR SATURATION VOLTAGE 
VERSUS COLLECTOR CURRENT 

~ o.s Hl .lolJ-+--<-+-H--+--+-++<f--fl 
~ 1 ! o.6 l--t-+-H-~~-++--+--+-++tlZ__,1H 

~ (// 
~ o.41--H~-+-++l-+-+--H'-#~ 

1Ji tN 
~ l:::::::bt. 1~·~ ~~ 
- o.2rf¥~~:!:=!:~~9-l*~ 
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~ o~~~~~~~~-+-~~ 
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FAIRCHILD TRANSISTORS 2N3724 • 2N3725 • 2N4013 • 2N4014 J 

~ :; 
g 

~ 
~ 

DELAY TIME VERSUS TURN ON 
BASE CURRENT AND REVERSE 

BASE EMITTER VOLTAGE 

~ 31---;--1~r-t~-+c---t1--+--+--t1-~ 

I;! 
ffi 2h"-~--->'1---t->'l--+~<-+-1-~ 
ill 

TYPICAL ELECTRICAL CHARACTERISTICS 

2N3724 • 2N3725 • 2N4013 • 2N4014 

STORAGE TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENTS 

so.--~~~~~~-r-'-~~~ x 200 

STORAGE TIME VERSUS TURN ON 
ANO TURN OFF BASE CURRENTS 

le" 800mA 

020 30 <IO 50 60 70 80 90 100 50 100 150 200 

v,, "30v 
OO!---~~l00,---'--~200-',--"-'--_.,.,300 

I 81 - TURN ON BAS£ CURR.ENT - mA 

RISE TIME VERSUS COLLECTOR 
AND TURN ON BASE CURRENTS 

loo~~-~-~iz:~~~~-~ 

J. LI 

le - COllfCTOR CURRENT - mA 

SWITCHING TIMES VERSUS 
COLLECTOR CURRENT 

so~s 

50 

50 

20 

Isl - TURN ON BASE CURRENT - mA 

FALL TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENTS 

t-"'" 

'B1 - TURN ON BASE CURRENT - mA 

SWITCHING TIMES VERSUS 
AMBIENT TEMPERATURE 

200 

"Ii 
150 

~ 
fl 
I;! 
;:<; 100 

!!; 
z 

i!l 
50 

_f!'N 

I Bl - TURN ON BASE CURRENT - mA 

FALL TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENTS 

I Bl - TURN-ON BASE CURRENT - mA 

300 

I Bl - TURN ON BASE CURRENT - mA 

FALL TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENTS 

100 200 
I Bl - TURN ON BASE CURRENT - mA 

SWITCHING TIME TEST CIRCUIT 

·3.8V +30V 

150 
luf vouT 

300 

~ 

~ 
10 

lkQ f-o TO SAMPLING SCOPE 

tr < lnsec 

t-1c • 101B1 ·101B2 
Vcc~30v 

le - COLLECTOR CURRENT - mA 

NOTES: 

;:: 

l1 

" g 
~ 

1000 

le: 500mA 

's1 ·1B2 ·50mA 

V~c: 30V 
l~~~~~~-~~-~-

-50 50 100 150 

TA - AMBIENTTEMPERATURE - °C 

V1N = +9..7 

Ir & If ~ lnsec 

P.W."' lusec 

Z1N = SOQ 

DUTY CYCLE < 2% 

lOuf 

V1NL 

1620 
lOOQ 

•c "'500mA, 181 "'50mA, 182 "'-50mA 

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 

ZIN ~ lOOkQ 

(3) These ratings give a maximum junction temperature of 200°C and junction-to-case thermal resistance of 50°C/Watt (derating factor of 20 mW/°C) for the 
2N3724 and 2N3725, and 146°C/Watt (derating factor of 6.85 mW /°C) for the 2N4013 and 2N4014; junction-to-ambient thermal resistance of 219°C/Watt 
(derating factor of 4.56mW/°C) for the 2N3724 and 2N3725, and 485°C/Watt (derating factor of 2.06mW/°C) for the 2N4013 and 2N4014. 

(4) Ratings refer to a high-current point where collector-to-emitter voltage is lowest. 

(5) Pulse Conditions: length = 300 µsec; duty cycle = 1%. 

(6) See switching circuit for exact value of IC, IB 1, and IB 2. 
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2N3734 · 2N3736 
NPN HIGH VOLTAGE, HIGH CURRENT SWITCHES 

DIFFUSED SILICON PLANAR EPITAXIAL TRANSISTORS 
FOR IMPROVED PERFORMANCE SEE FAIRCHILD 2N3724 • 2N3725 

GENERAL DESCRIPTION- The 2N3734 and 2N3736 are High Voltage, High Current NPN Diffused Silicon Planar 

Epitaxial Transistors useful for memory applications requiring breakdown voltages up to 50 volts and high current 

capacity with Beta specified to 1.5 amperes. 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 

Storage Temperature 

Operating Junction Temperature 

Lead Temperature (Soldering, 10 sec Time Limit) 

Maximum Power Dissipation (Notes 2 and 3) 

Total Dissipation at 25°C Case Temperature 

at 25°C Ambient Temperature 

Maximum Voltages and Current 

Collector to Base Voltage 

Collector to Emitter Voltage (Note 4) 

Emitter to Base Voltage 

Collector Current 

-65°C to +200°C 

+200'C Maximum 

+230°C Maximum 

2N3734 

4.0 Watts 

1.0 Watt 

50 Volts 

30 Volts 

5.0 Volts 

1.5 Amps 

2N3736 

2.0 Watts 

0,5 Watt 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

Symbol Characteristic Min. Max. Units Test Conditions 

VCEO(sust) Collector to Emitter Sustaining 30 Volts I = 10 mA IB 0 
Voltage (Notes 4 and 5) C (pulsed) 

VCE(sat) Pulsed Collector Saturation 0.9 Volts IC 1.0 A IB 100 mA 
Voltage (Note 5) 

VCE(sat) Pulsed Collector Saturation 0.5 Volts IC 500 mA IB 50 mA 
Voltage (Note 5) 

td Delay Time (see Fig. 1) 8.0 nsec IC 1.0 A IBl 100 mA 

tr Rise Time (see Fig. 1) 40 nsec IC 1.0 A IBl 100 mA 

ts Storage Time (see Fig. 2) 30 nsec IC 1.0 A IBl 100 mA 

IB2 = -100 mA 

tf Fall Time (see Fig. 2) 30 nsec IC = 1.0 A IB 1 100 mA 

1a2 = -100 mA 

hfe High Frequency Current Gain 3.0 IC 50 mA VCE 10 v 
(f = 100 MHz) 

Cobo Output Capacitance 9.0 pf IE 0 VCB 10 v 
cibo Input Capacitance 80 pf IC 0 VBE 0.5 v 

NOTES: 
(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired, 

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 

PHYSICAL DIMENSIONS 
in accordance with 

JEDEC (T0-5) outline 

:~~~DIA . .-----_, 

3LEAOS 

g1: DIA. 

NOTES· All d1mens1ons 1n inches 
Leadsaregold-platedkovar 
Collector rnternally connected to case 

2N3734 
PHYSICAL DIMENSIONS 

in accordance with 
JEDEC (T0-46) outline 

1-----1--j~~ DIA. 

.085 

.065 

NOTES: All dimensions 1n inches 
leitdsaregold·platedkovar 
Cotlectormtllmallyc()Mec:tedtocase 
f'llek3&ewei&htl50.l6gram 

2N3736 

(3) These ratings give a maximum junction temperature of 200°C and junction to case thermal resistance of 43.8°C/watt (derating factor of 22.BmW/'C) for the 2N3734; 
and 87.5°C/watt (derating factor of ll.4mW/°C) for the 2N3736, junction to ambient thermal resistance of 175°C/watt (derating factor of 5, 71 mW/°C)forthe 2N3734; 
and 350'C/watt (derating factor of 2.86 mW /°C) for the 2N3736. 

(4) Ratings refer to a high current point where collector to emitter voltage ls lowest. 

(5) Pulse Conditions: length= 300 µsec; duty cycle= 1%. 
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FAIRCHILD TRANSISTORS 2N3734 • 2N3736 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

Symbol 

iTE 

iTE 

'TE 

iTE 

'TE 
VCE(sat) 

VCE(sat) 

VBE(sat) 

VBE(sat) 

VBE(sat) 

VBE(sat) 

1cEX 
1cEX(l00°C) 

~L 
BVCBO 

BVEBo 

~ 

Characteristic 

DC Pulse Current Gain (Note 5) 

DC Pulse Current Gain (Note 5) 

DC Pulse Current Gain (Note 5) 

DC Pulse Current Gain (Note 5) 

DC Pulse Current Gain (Note 5) 

Pulsed Collector Saturation 
Voltage (Note 5) 

Pulsed Collector Saturation 
Voltage (Note 5) 

Pulsed Base Saturation Voltage 
(Note 5) 

Pulsed Base Saturation Voltage 
(Note 5) 

Pulsed Base Saturation Voltage 
(Note 5) 

Pulsed Base Saturation Voltage 
(Note 5) 

Collector Cutoff Current 

Collector Cutoff Current 

Base Current 

Collector to Base Breakdown 
Voltage 

Emitter to Base 

Total Control Charge 

P.W. ~ 200 nsec 
RISE TIME ~ 2 nsec 

Min. Max. 

40 

35 

35 

30 120 

30 

0.2 

0.3 

0.8 

1.0 

1.2 

0.9 1.4 

0.2 

20 

0.3 

50 

5.0 

10 

FIGURE 1 

DUTY CYCLE = 2% V. 

+1:.lVn. m 

i!d---\::: 0 -2 . 

Ton Circuit 

FIGURE 2 

Ri -4V 
t 3l--10 < ti < 500 µ s~c 

t2 < 5 nsec 
t 3 > 1 µsec 

DUTY CYCLE • 2% 

T off Circuit 

2-254 

Units 

Volts Ic 
Volts Ic 
Volts Ic 
Volts 1c 
Volts 1c 
Volts Ic 

Volts 1c 

Volts le 

Volts 1c 

Volts Ic 

Volts Ic 

µ.A VCE 
µ.A VCE 
µ.A VCE 

Volts Ic 

Volts 1c 
ncoul 1c 

vcc 

Zin > 100 Kohm 

cin ~ 12 pf 

Rise time ~ 5 nsec 

Zin> 100 KohJn 

cin ~ 12 pf 

Rise time ~ 5 nsec 

Test Conditions 

150 mA VCE 1.0 v 

10 mA VCE 1.0 v 

"= 500 mA VCE 1.0 v 

1.0 A VCE 1.5 v 

1.5 A VCE 5.0 v 

10 mA ~ 1.0 mA. 

150 mA ~ 15 mA 

10 mA ~ 1.0 mA 

150 mA ~ 15 mA 

500 mA ~ 50 mA 

1.0 A ~ 100 mA 

25 v VEB 2.0 v 

25 v VEB 2.0 v 

25 v VEB 2.0 v 

10 µ.A IE 0 

0 IE 10 µ.A 

1.0 A ·~ 100 mA 

30 v 



2N3923 
NPN HIGH~VOLTAGE AMPLIFIER 

DIFFUSED SILICON PLANAR TRANSISTOR 

GENERAL DESCRIPTION - The 2N3923 is an NPN silicon PLANAR transistor designed pri­

marily for use as a high-voltage output device where low collector base capacitance is required, 

The devicefeatures a maximum C0 b0 of 3,5 pf together with a minimum LVCEO ofl50 volts and 

a minimum fT of 40 Mc. The T0-5 package permits operation to 200°C junction temperature 

and a power rating of 3 watts. 

ABSOLUTE MAXIMUM RATINGS [Note l] 

Maximum Temperatures 

Storage Temperature 

Operating Junction Temperature 

Lead Temperature (Soldering, 60 sec time Umit) 

Maximum Power Dissipation 

Total Dissipation at 25°C Case Temperature 

at 25°C Ambient Temperature 

Maximum Voltages and Current 

Collector to Base Voltage 

Collector to Emitter Voltage 

Emitter to Base Voltage 

Collector Current 

(Notes 2 and 3) 

(Notes 2 and 3) 

(Note 4) 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

Symbol Characteristic Min, 

hFE DC Pulse Current Gain (Note 5) 30 

hFE(-55°C) DC Pulse Current Gain (Note 5) 15 

hFE DC Current Gain 15 

VCEO(sust) Collector to Emitter Sustaining Voltage 150 
(Notes 4 and 5) 

BVCBO Collector to Base Breakdown Voltage 150 

BVEBO Emitter to Base Breakdown Voltage 6.0 

VBE(sat) Base Satur:;ttion Voltage 

V CE(sat) Collector Saturation Voltage 

NOTES: 

-65°C to +200°C 

-65°C to +200°C 

+300°C Maximum 

Typ, 

100 

40 

62 

0.77 

0.3 

3.0 Watts 

0.8 Watt 

150 Volts 

150 Volts 

6.0 Volts 

100 mA 

Max. Units 

120 

Volts 

Volts 

Volts 

0.9 Volts 

1.0 Volts 

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low ctuty cycle operati9ns. 

PHYSICAL DIMENSION$ 
in accordance with 

JEDE;C (T0·5) outline n .370DIA 
.~35 .335 . 
,305DIA, 

.125~60 .009 24Q 

SeatinJ ~ · 

"'"; ""' n . n n ,j,, 
:m OIA. u u u-1 

Bue 

Collector 

NOTES: All dimen,ions 1n inche:!i 
Lefds are go!d·plat,ed kcwar 
Collector intt)!rnfllY connected to .caM 

Test Conditions 

le = 25 mA VCE "' 10 

le = 25 mA VCE = 10 

IC = 100 µ.A VCE 10 

IC= 10 mA IB = 0 
(pulsed) 

Ic "' 100 µA IE "' 0 

IE = 100 µA IC 0 

IC = 25 mA IB = 2.5 

IC = 25 mA IB " 2.5 

v 
v 
v 

mA 

mA 

(3) These ratings give a maximum junction temperature of 200°C and junction-to-case thermal resistance of 58'C/Watt {deratlng factor of 17.2 mW/°C); junetlon-to­
ambient thermal resistance of 219' C/Watt {deratlng factor of 4.56 mW/'C). 

(4) This rating refers to a high-current point where collector-to-emitter voltage is lowest. 

(5) Pulse Conditions: length = 300 µsec; duty cycle = 1 %. 
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FAllll;llLQ TIANSISTlll 2N3123 

ELECTRICAL CHARACTERISTICS (25•c Free Air Temperature unless otherwise noted) 

Symbol Characteristic Min. Typ. Max. Units 

1CBO 
Collector CutoffCurrent 0.1 10 nA 

ICBO(l 50°C) Collector Cutoff Current 0.5 10 µA 

1EBO 
Emitter Cutoff Current 0.005 50 nA 

hf e High Frequency Current Gain (f = 20 Mc) 2.0 4.3 

hf e Small Signal Current Gain (f = 1.0 Kc) 20 

Cobo Common Base Open Circuit Output Gapacitance 2.6 3.5 pf 

cibo Common Base Open Circuit Input Capacitance 17 25 pf 

Re(hie) Real Part of Input Impedance (f = 300 Mc) 50 Ohms 

TYPICAL ELECTRICAL CHARACTERISTICS 

COLLECTOR CHARACTERISTICS~ COLLECTOR CHARACTERISTICS* BASE CHARACTERISTICS* 
50 \ 5.p mA 

TA1°c !------ 4.0m A f----1 
I 

I •O 
o~~~~~~~~~~~ 

0 4,0 8,0 12 16 20 
Ve£ - COLLECTOR-EMITTER VOLTAGE - VOLTS 

COLLECTOR CHARACTERISTICS* 

VCE - COLLECTOR-EMITTER VOLTAGE - VOLTS 

DC PULSE CURRENT GAIN VERSUS 
COLLECTOR CURRENT 

1,2 

VcE - COLLECTOR-EMITTER VOLTAGE - VOLTS 

COLLECTOR CHARACTERISTICS* 

' VCE - COLLECTOR-EMITTER VOLTAGE - VOLTS 

GAIN-BANDWIDTH PRODUCT 
VERSUS COLLECTOR CURRENT 

2,0 

0 

0 

50 

~ 40 

_u 10 

0 
0 

4,0 

3.0mA 

l 
l'OmA 

Is· l.OmA 

_l 

Vii 
0,2 0.4 0.6 0.8 

VBE • BASE-EMITTER VOLTAGE - VOLTS 

BASE CHARACTERISTICS* 

TAl•l25lC J.o 
! 5.0mA 

mA 

3.0mA 

2.0mA 

l 
IB·l.~A 

I 

r/f 
0,2 0.4 0.6 0,8 

VBE - BASE-EMITTER VOLTAGE - VOLTS 

INPUT AND OUTPUT 
CAPACITANCE VERSUS 

REVERSE BIAS VOLTAGE 

l.O 

l.O 

o~,~~~l~ 

IE 

IE 

IC 

Ic 

Ic 

IE 

Ic 

Ic 

o.__...,,,,.-'-'-~'--"--"-'-'-~~"--'--'-", 
O,l LO lO SO 0,1 l.O lO 100 

le - COllECTOR CURRENT - mA le - COLLECTOR CURRENT - mA REVERSE Bl AS VOLTAGE - VOLTS 

• Single family characteristics on Transistor Curve Tracer 
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V'> 3.5 
!:; 
§; 

3.0 

1.0 

0,8 
~ g 
~ 0.6 

~ 
;:;; 0.4 

~ 
iii 0.2 
-~ 

:ff' 
0 

Test Conditions 

0 

0 

0 

10 

25 

0 

0 

10 

VCB 100 v 

VCB 100 v 

VEB 4.0 

mA VCE 10 

mA VCE 10 

VCB 20 

VEB 0.5 

mA VCE 10 

COLLECTOR SATURATION 
VOLTAGE VERSUS 

COLLECTOR CURRENT 

I~• JlOJI; 

v 
v 
v 
v 
v 
v 

l1J 

TA•l25°~ 
A• 25 C 

LO lO 

le··- COLLECTOR CURRENT - mA 

BASE SATURATION VOLTAGE 
VERSUS COLLECTOR CURRENT 

1)1:\I 

H 
1,A. 25.:'.!i-1 1--1 

J- J ~ l~ ·l;:..n +-
J-

0.1 1.0 10 

'c - COLLECTOR CURRENT - mA 

50 

50 

COLLECTOR & EMITTER 
CUTOFF CURRENTS 

VERSUS AMBIENT TEMPERATURE 

O,llZ I 'I~ 
~'"~"L 

0.01~ 

0'001 25,__,__5.._o ____.___.,75--'--'100-'--1"-25-'---'1sc 

TA - AMBIENTTEMPERATURE - °C 



2N3930•2N3931•2N4357•2N4358 
PNP HIGH VOLTAGE AMPLIFIER 

DIFFUSED SILICON PLANAR* II TRANSISTORS 

FEATURES 

• HIGH VOLTAGE--240 VOLT LVceo 
• HIGH BETA-- B0-300 @ 10 mA 
• LOW NOISE--3 dB@ 1.0 kHz 
• EXCELLENT BETA LINEARITY from 10 µA to 50 mA 

ABSOLUTE MAXIMUM RATINGS [Note ll 
Maximum Temperatures 

Storage Temperature 
Operating Junction Temperature 
Lead Temperature (Soldering, 60 second time limit) 

Maximum Power Dissipation {Notes 2 and 3J 
Total Dissipation at 25°C Case Temperature 

at 25°C Ambient Temperature 

Maximum Voltages 
Vceo Collector to Base Voltage 

-65°C to +200°C 
+200°C 
+300°C 

2N3930 
2N4357 
1.4 Watts 
0.4 Watt 

2N3930 
2N3931 

-180 Volts 
Vceo Colle_ctor to Emitter to Voltage [Note 4] -180Volts 
VEeo Emitter to Base Voltage -6.0 Volts 

2N3931 
2N435B 
2.5 Watts 
0.7 Watt 

2N4357 
2N435B 

-240Volts 
-240 Volts 
-6.0 Volts 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature Unless Otherwise Noted) 

SYMBOL CHARACTERISTIC MIN. 

BVeeo Collector to Base Breakdown Voltage 2N3930 -180 2N3931 

BVceo Collector to Base Breakdown Voltage 2N4357 -240 2N4358 

VeeO{••••J Collector to Emitter Sustaining Voltage 2N3930 -180 2N3931 

Veeo1 ... 11 Collector to Emitter Sustaining Voltage 2N4357 -240 2N435B 
hFE DC Current Gain 60 
hFe DC Current Gairi BO 
hFe DC Pulse Current Gain [Note 51 BO 
h,E (-55°C) DC Current Gain 15 
hFE (-55°C) DC Current Gain 30 

Vee1 .. 11 Collector Saturation Voltage 2N3930 
2N3931 

Vce1 .. 11 Collector Saturation Voltage 2N4357 
2N4358 

PHYSICAL DIMENSIONS 
in accordance with 

JEDEC (T0-18) outline 

NOT£S: AU dimension& In inches 
Lud$•rtsold·platedkovlr 
Collector lnt•rn•lly connkt.:I to cue 
Pmekqe wel&ht is 0.43 lfllm 

2N3930 • 2N4357 

TYP. MAX. 

110 
170 
200 300 
50 

105 

-0.1 -0.25 

-0.2 -0.5 

UNITS 

Volts 

Volts 

Volts 

Volts 

Volts 

Volts 

PHYSICAL DIMENSIONS 
in accordance with 

J EDEC (TO- 39) outline 

:~~go1A.----

.125 Y,,__ __ _ 
T 

3LEAOS n n 
·.gti DIA. U U 

Collector 
lead No. 3 

NOTES: All dimensions in inches 
Leads are gold-plated kovar 
Collector internally connected to case 

2N3931•2N4358 

TEST CONDITIONS 

le= 10 µA le= 0 

le= 10 µA 1. = 0 

le= 2.0mA le= 0 

le= 2.0mA la= 0 

le= lOµA Vee= -10V 
le= 1.0mA Vee= -10V 
le= 10mA Vee= -10V 
1.e = lOµA Ve,= -lOV 
le= lOOµA Vee= -lOV 

le= lOmA le= l.OmA 

le= lOmA le= 1.0 mA 

" Planar is a patented Fain;hild process. 

F=AIRCHILCJ 
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FAIRCHILD TRANSISTORS 2N3930• 2N3931• 2N4357• 2N4358 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature Unless Otherwise Noted) 

SYMBOL CHARACTERISTIC MIN. TYP. 

Vte(sal) Base Saturation Voltage 0.74 
BV•eo Emitter to Base Breakdown Voltage -6.0 
IEBO Emitter Cutoff Current 0.2 

leao Collector Reverse Current 2N3930 0.2 2N3931 

leao Collector Reverse Current 2N4357 0.5 2N4358 
lcao (150°C) Collector Reverse Current 2N3930 0.03 2N3931 
lcao (150°Cl Collector Reverse Current 2N4357 0.07 2N4358 
C.bo Open Circuit, Output Capacitance (f = 1.0 MHz) 5.0 
C;bo Open Circuit, Input Capacitance (f = 1.0 MHzl 20 
h1. High Frequency Current Gain (f = 20 MHz) 2.0 3.0 
NF Narrow Band Noise Figure (f = 10 kHzl 1.0 

NF Narrow Band Noise Figure If = 1.0 kHzl 1.0 

NF Narrow Band Noise Figure (f = 100 Hz) 2.0 

TYPICAL ELECTRICAL CHARACTERISTICS 

-'"' 

COLLECTOR CHARACTERISTICS* 

-40 -120 ·160 ·200 

V CC COLLECTOR EMITTER VOLTAGE • VOLTS 

COLLECTOR CHARACTERISTICS* 

o.sk::::t... J ..... 
......t- 1 

·10 -20 -30 

VCE - COLLECTOR EMITIER VOLTAGE· VOLTS 

• Single family characteristic on Transi!'tor Curve Tracer. 

COLLECTOR CHARACTERISTICS* 

18 • o 
·BO -120 -160 ·200 

VCE ·COLLECTOR EMITIER VOLTAGE - VOLTS 

COLLECTOR CHARACTERISTICS* 

u 0.2 ... v-......... --1-·-l~-+--+--t--+--+---+---< 
Li!~ 

o._..._.,.....'e~·-o~..._.,..,_ ...... ...,_....._~ 
0 -10 ·20 ·JO ·40 ·50 

VcE ·COLLECTOR EMITTER VOLTAGE· VOLTS 

2-258 

MAX. UNITS TEST CONDITIONS 

0.9 Volts le= 10 mA lo= 1.0 mA 
Volts 1. = 10 µA le= 0 

10 nA le= 0 v., = -4.0V 

10 nA 1. = 0 Vee= -lOOV 

20 nA le= 0 Vea= -200V 

10 µA 1. = 0 Vea= -lOOV 

20 µA 1, = 0 Vea= -200V 

7.0 pF 1. = 0 Vee= -5.0V 
25 pF le= 0 Vea= -0.5 V 
8.0 le= 1.0 mA Vee= -lOV 
3.0 dB le= lOµA Ve•= -5.0V 

Rs= 10 kn BW = 1.5 kHz 
3.0 dB le= lOµA Ve,= -5.0V 

Rs= 10 kn BW = 150 Hz 
10 dB le= 10 µA Ve,= -5.0V 

Rs= 10 kn BW = 15 Hz 

COLLECTOR CHARACTERISTICS* 

o~o..J...-1..~10~·-o..1-...1.-,.._..i......_..._~ 
-40 -BO -120 • 160 ·200 

VcE ·COLLECTOR EMITTER VOLTAGE ··VOLTS 

COLLECTOR CHARACTERISTICS* 

VcE - COLLECTOR EMITTER VOLTAGE • VOLTS 



FAIRCHILD TRANSISTORS 2N3930 • 2N3931•2N4357•2N4358 

z 
i§ 

~ 
l!l 
~ 
g 

~~ 

~ 

400 

320 

2<1) 

160 

80 

" 0 

DC PULSE CURRENT GAIN 
VERSUS COLLECTOR CURRENT 

Vc(-IOV 

'f>oc 

·~ ~ ~~ ~ oc 
~ H' ~5---

H' ~ 
~ 

0.001 0.01 0.1 1.0 10.0 so 
le - COLLECTOR CURRENT - mA 

CONTOURS OF CONSTANT 
NARROW BAND NOISE FIGURE 

TYPICAL ELECTRICAL CHARACTERISTICS 

-so 

-0.l 

CONTOURS OF CONSTANT GAIN 
BANDWIDTH PRODUCT (f,) 

~J- ~t-~ cl' cl' ~t-~ "' "' ( s I< .. >! iii § 

\ ~ 

l 

~ 
-0.0l -0.1 -1.0 -lO -30 

le - COLLECTOR CURRENT - mA 

CONTOURS OF CONSTANT 
NARROW BAND NOISE FIGURE 

9 lOk ~-+--+-+-t----+- ,~,.....-1---f".t-----"I 
!ii 
~ 
~ 
tJ a l.Ok 1--"~-,-+..,..,_t--__.,.,--+--+-++---. 

le - COLLECTOR CURRENT- mA le - COLLECTOR CURRENT - mA 

CONTOURS OF CONSTANT 
NARROW BAND NOISE FIGURE 

CONTOURS OF CONSTANT 
WIDE BAND NOISE FIGURE 

!Ok..--..-~-.,..---......-,....--.-~..,....,......--. 

VcE·-s.ov .th ~NN 
f • l.O MHz I "-

~BANDWIDTH• 2.0kHz n.._" 

100 JilN ~ 
0.01 0.1 1.0 lO 

le - COLLECTOR CURRENT- mA 

SPOT NOISE FIGURE VERSUS FREQUENCY 

16t--t-t-t+--+--+-+-+-+--+--+-+-tt---+--+-+-++---+---+-+++--+-+-f+hl--ll 
1
1c ~ 1~~.Rs1• 10~ l 

~ ~ 
12 ~ I/ 

a.a""- ~ le• lO~llik 

~~ Vv~ 
4. 0 t--t-1''<t-t'et=-:-'-!-'.~~:-:+--+-+-+--+-+-+-t-+--t--+-+-t+--.-t-++--t 
~m1A,\1.0Jk l?K 

_j ~le• 1.0mA,Rs. I.Ok 

1ol 1o4 
FREQUENCY - Hz 

lrP 

le - COLLECTOR CURRENT - mA 
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20 

16 

12 

8.0 

4.0 

0 

~ 
!;i !Ok 

INPUT AND OUTPUT 
CAPACITANCE VERSUS REVERSE 

BIAS VOLTAGE 

Ii 

~t 
f • l.OMHz 

~ 
is: 
1--~tobo 

~ 
......... t--1 

0 -s.o -lO -IS -20 

Vrn, Vee - REVERS( BIAS VOLTAGE - VOLTS 

CONTOURS OF CONSTANT 
NARROW BAND NOISE FIGURE 

-~ 

~ t---+--+-+-+---+--+ 
~ 
<.> 

~ I.Ok ~--f'-.t-+P.-...:!--+++t-f---l 

0.05 0.1 

IC • COLLECTOR CURRENT - mA 

EQUIVALENT INPUT NOISE 
VOLTAGE VERSUS COLLECTOR 

CURRENT 

I~" o _.1 1--+--+-+--+--+----+-~-:·+----1 ?- VcE • -5.ov 

~ 
ill 

~ 0.01 -----+--+--+-+--+--+--+-<-+---t 

~ ~'.iiOkHz 
§ ~ I~ .-+---+--+--+-T----i 
::: ~l.IJlf, 

g t----+---+-i+l+~-~q:':§~~-=.J 
~.001~~~~~~~ 

IN lO 

O.Ol 0.02 O.OS 0.1 0.2 O.S l.O 

le - COLLECTOR CURRENT - mA 

EQUIVALENT INPUT NOISE 
CURRENT VERSUS COLLECTOR 

CURRENT 

~~.ov 
~ I---+-+--+-+---+---+--+++-~ 

~O.l~ 
0.01 0.02 o.os 0.1 0.2 0.5 l.O 

'c - COLLECTOR CURRENT - mA 



. FAIRCHILD TRANSlSTeRs 2N3930 • 2N3931•2N4357• 2N4358 

SMALL SIGNAL CHARACTERISTICS {f = 1.0 kHz, TA = 25°CJ 

NOTES: 

SYMBOL 

h1. 
h;. 
h •• 

COMMON EMITTER 
CHARACTERISTICS VERSUS 

COLLECTOR-EMITTER VOLTAGE 

VcE • COLLICTOR EMITTER VOLTAGE· VOLTS 

COLLECTOR AND BASE 
SATURATION VOLTAGES VERSUS 

COLLECTOR CURRENT 

le - COLlfCTOR CURRENT - mA 

CHARACTERISTIC MIN. MAX. 

Small Signal Current Gain 100 400 
Input Resistance 2.5 12 
Output Conductance 5.0 25 

... 100 

~ 

:c 10 

3 
;:: 
~ 1.0 

~ 

COMMON EMITTER 
CHARACTERISTICS VERSUS 

COLLECTOR CURRENT 
VcE•·WV 
TA ·25'C 
f" l.DkHz 

~e 
t---hre ...d 

r-- t-hi t=:::::.,. -
hoe ::s 

:'>.. 

h~ 

"re 

hre 

l'.l 
iii 0.1 ~ie 

; ~ 

0 0.01 
0.1 1.0 w 

le - COLLICTOR CURRENT- mA 

TYPICAL ELECTRICAL CHARACTERISTICS 

. COLLECTOR CUTOFF CURRENT 
VERSUS REVERSE BIAS VOLTAGE 

0.5 

~ 0.4 k:::J 
~ .% 
B O.J v~ 
I v 
~ 0.2 I/ 
~ il_ 

'go.1 [_j_ 
-"' .,_+--+-+--t--+---+---+--+--+-__, 

-JO -90 -120 -150 
Vee - REVERSE BIAS VOLTAGE - VOLTS 

(1) These ratings ·are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low-duty cycle operations. 

UNITS 

kOhms 
µmhos 

5.0 

~ 1.0 

i 
B 0.1 

~ 
<.> 

~ 0.01 

~ 
1 ~~0.00 

0.0001 

TEST CONDITIONS 

le= 1.0 mA \le.= -lOV 
le = 1.0 mA V'<:E = -10 V 
le= l.OmA Vee= -lOV 

COMMON EMITTER 
CHARACTERISTICS VERSUS 

AMBIENT TEMPERATURE 

TA· AMBIENT TEMPERATURE· 'C 

COLLECTOR CUTOFF CURRENT 
VERSUS AMBIENT TEMPERATURE 

~a .,,.~~z 
~· 
~~ 

vz 7 l>~c,'b 

~' z -:zL 
z 

25 50 75 100 125 150 
TA -AMBIENT TEMPERATURE- °C 

(3) These ratings give a maximum junction temperature of 200°C and junction to case thermal resistance·of 125°C/watt (derating factor of 8.0 mW/'C); junction to ambient thermal 
resistance of 438'C/watt (derating factor of 2.28 mW/'C) for the 2N3920 and 2N4357; junction to case thermal resistance of 70'C/watt (deratiilg factor of 14.3 mW/'C); junction to 
ambient thermal resistance of 250'C/watt (derating factor of 4.0 mWj°C) for the 2N3931 and 2N4358. 

(4) This rating refers to a high current point where collector to emitter voltage is lowest. 
(5) Pulse Conditions: length = 300 ,µs; duty cycle = 1%. 
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2N3962•2N3963•2N3964•2N3965 
PNP LOW-LEVEL, LOW-NOISE TYPE 

DIFFUSED SILICON PLANAR':' II TRANSISTORS 

• LOW NOISE FIGURE ••••••• NF = 2.0 dB (MAX) AT 1.0 kHz 
NF = 4.0 dB (MAX) AT 100 Hz 

• HIGH CURRENT GAIN •••••• hFE = 180 (MIN) AT 1.0 µA 
. hFE = 250 - 500 AT 10 µA 

hFE = 250 - 600 AT 1.0 mA 
• HIGH BREAKDOWN VOLTAGE ••• LVcEO = 45, 60 AND 80 VOLTS 
• EXCELLENT BETA LINEARITY FROM 1.0 µA TO 50 mA 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 
Storage Temperature 
Operating Junction Temperature 
Lead Temperature (Soldering, 60 second time limit) 

Maximum Power Dissipation (Notes 2 and 3) 
Total Dissipation at 25°C Case Temperature 

at 25°C Ambient Temperature 

Maximum Voltages and Current 

V eBO Collector to Base Voltage 
VcEO Collector to Emitter Voltage (Note 4) 
VEBo Emitter to Base Voltage 

2N3962 
2N3965 

-60Volts 
-60 Volts 
-6.0Volts 

-65°Cto +200°C 
200°c 
300°C 

1.2 Watts 
0.36 Watt 

2N3963 2N3964 
-80 Volts -45 Volts 
-80 Volts -45 Volts 
-6.0 Volts -6.0 Volts 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

2N3962 • 2N3963 2N3964 • 2N3965 
SYMBOL CHARACTERISTICS MIN. TYP. MAX. MIN. TYP. MAX. 

hFE DC Current Gain 60 175 180 300 
hFE DC Current Gain 100 210 300 250 320 500 
hFE DC Current Gain 100 240 250 330 
hFE DC Current Gain 100 260 450 250 330 600 
hFE DC Pulse Current Gain (Note 5) 100 280 200 330 
hFE DC Pulse Current Gain (Note 5) 90 260 180 315 
hFE(-55°C) DC Current Gain 40 90 100 160 
hFE(-55°C) DC Pulse Current Gain (Note 5) 45 150 90 190 
hFE( + 100°C) DC Current Gain 375 600 400 800 
BVeao Collector to Base Breakdown Voltage -60 2N3962 (only) -45 2N3964 (only) 
BVeso Collector to Base Breakdown Voltage -80 2N3963 (only) -60 2N3965 (only) 
BVeEs Collector to Emitter Breakdown Voltage -60 2N3962 (only) -45 2N3964 (only) 
BVcEs Collector to Emitter Breakdown Voltage -80 2N3963 (only) -60 2N3965 (only) 
VcEO(sust) Collector to Emitter Sustaining Voltage (Notes 4 & 5) -60 2N3962 (only) -45 2N3964 (only) 
VcEO(sust) Collector to Emitter Sustaining Voltage (Notes 4 & 5) -80 2N3963 (only) -60 2N3965 (only) 
BVEBO Emitter to Base Breakdown Voltage -6.0 -6.0 
NF Wideband Noise Figure (f = 10 Hz to 10 kHz) 1.0 3.0 0.7 2.0 

NF Narrowband Noise Figure (f = 10 kHz) 0.8 3.0 0.5 2.0 

NF Narrowband Noise Figure (f = 1.0 kHz) 0.8 3.0 0.5 2.0 

NF Narrowband Noise Figure (f = 100 Hz) 3.0 10 1.8 4.0 

NF Narrowband Noise Figure (f = 10 Hz) 3.5 8.0 

313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 
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PHYSICAL DIMENSIONS 
in accordance with 

JEDEC (T0-18) outline 

.030 
MAX. 

Seatin1 L 
Plane-r-

3 LEADS 

:g~:DIA. 

NOTES: All dimensions In inchee 
Lwds•repld-plated"-r 
COllectorinternallyeonnectedtoeasa 
hc:~wel&htll0.43llf'llm 

UNITS TEST CONDITIONS 

le= 1.0 µA VcE = -5.0 v 
•c = 10 µA VcE = -5.0 v 
le= 100 µA VeE = -5.0V 
le= 1.0 mA VcE = -5.0 V 
le= 10 mA VeE = -5.0 V 
le= 50 mA VeE = -5.0V 
le = 10 µA V0 E = -5.0 V 
le = 50 mA VeE = -5.0 V 
le= 1.0 mA VeE = -5.0 V 

Volts le= 10 µA !E = 0 
Volts le = 10 µA IE= 0 
Volts le= 10 µA 18 = O 
Volts le= 10 µA 18 = O 
Volts le = 5.0 mA (pulsed) 18 = 0 
Volts le = 5.0 mA (pulsed) 18 = 0 
Volts le = 0 IE= 10 µA 
dB le = 20 µA VeE = -5.0 V 

Rs= 10 kf! BW = 15.7 kHz 
dB le = 20 µA VeE = -5.0 V 

Rs = 10 kf! BW = 1.5 kHz 
dB •c = 20 µA VcE = -5.0 v 

Rs = 10 kf! BW = 150 Hz 
dB le= 20 µA VcE = -5.0 V 

R5 = 10 kf! BW = 15 Hz 
dB le= ZOµA VeE = -5.0V 

R5 = 10 kf! BW = 2.0 Hz 

*Planar is a patented Fairchild process. 

l=AIRCHILCJ 
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FAIRCHILD TRANSISTORS 2N3962 • 2N3963 • 2N3964 • 2N39.65 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

2N3962 •' 2N3963 2N3964 • 2N3965 
SYMBOL CHARACTERISTICS MIN. TYP. MAX. MIN. TYP. MAX. UNITS TEST CONDITIONS 

ICES Collector Reverse Current (2N3962) 0.5 10 (2N3965) 0.5 10 nA VcE = -50V VEB = 0 

ICES Collector Reverse Current (2N3963) 0.5 10 nA VcE=-70V VES = 0 
ICES Collector Reverse Current (2N3964) 0.5 10 nA VcE = -40V VEB = 0 
lcEs(+l50°C) Collector Reverse Current (2N3962) 2.0 10 (2N3965) 0.5 10 µA VcE = -50V VEs = 0 
lcEs(+150°C) Collector Reverse Current (2N3963) 2.0 10 .µA VcE==-70V VEs = 0 
Im( +l50°C) Collector Reverse Current (2N3964) 2.0 10 µA VcE=-40V VEs = 0 

IESO Emitter Cutoff Current 10 10 nA lc=O VEs = -4.0V 
VcE(sat) Collector Saturation Voltage -0.l -0.25 -'0.1 -0.25 Volts le= 10 mA 18 = 0.5 mA 

VcE(sat) Collector Saturation Voltage (Note 5) -0.16 -0.4 -0.16 -0.4 Volts le= 50 mA Is= 5.0 mA 
V8E(sat) Base Saturation Voltage -0.72 -0.9 -0.72 -0.9 Volts le= 10 mA Is= 0.5 mA 
VsE(sat) Base Saturation Voltage (Note 5) -0.81 -0.95 -0.81 -0.95 Volts le= 50 mA Is= 5.0 mA 

hie Input Resistance (f = 1.0 kHz) 2.5 8.0 17 6.0 10 20 kn le= 1.0 mA VcE = -5.0V 

hoe Output Conductance (f = 1.0 kHz) 5.0 19 40 5.0 25. 50 µmho le= 1.0 mA VcE = -5.0V 

hre Voltage Feedback Ratio (f = 1.0 kHz) 10 10 x10-• le= 1.0 mA VcE = -5.0V 

hie Small Signal Current Gain (f = 1.0 kHz) 100 300 550 250 360 700 le= 1.0 mA VcE = -5.0V 

hie High Frequency Current Gain (f = 20 MHz) 2.0 8.0 2.5 8.0 le= 0.5 mA VcE = -5.0V 

Cobo Open Circuit Output Capacitance 6.0 6.0 pF IE= 0 Vcs = -5.0V 

Ciba Open Circuit Input Capacitance 15 15 pF lc=O Vi:B = -0.5V 

NOTES: 
(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 
(3) These ratings give a maximum junction temperature of 200°C.and junction to case thermal resistance of 146°C/Watt (derating·factor of 6.85 mW/"C); junction to ambient thermal 

resistance of 486°C/Watt (derating factor of 2.06 mW/°C). 
(4) This rating refers to a high-current point where collector to emitter voltage is lowest. 
(5) Pulse Conditions: length= 300 µs; duty cycle= 1%. 
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2N4026 THROUGH 2N4029 
PNP HIGH-VOLTAGE GENERAL PURPOSE AMPLIFIERS 

FEATURES 
•HIGH BETA--100-300@100mA 
• HIGH VOLTAGE- -60 AND 80 VOLTS LVcrn 
• LOW Vee (SAT)- - 1.0 VOLT (MAX.)@ 1.0 A 
• EXCELLENT BETA LINEARITY FROM 100 µA TO 500 mA 

ABSOLUTE MAXIMUM RATINGS [Note ll 

Maximum Temperatures 
Storage Temperature 
Operating Junction Temperature 
Lead Temperature (Soldering, 60 sec time limit) 

Maximum Power Dissipation 
Total Dissipation at 25°C Case Temperature 

at 25°C Free Air Temperature 
Maximum Voltages 

Veao Collector to Base Voltage 
Vern Collector to Emitter Voltage 
Veao Emitter to Base Voltage 

SILICON PLANAR'-;11 EPITAXIAL TRANSISTORS 

[Notes 2 and 31 
[Notes 2 and 31 

[Note 41 

-65°C to +200°C 
+200°C Maximum 
+300°C Maximum 

2N4026 
2N4028 

-60 Volts 
-60 Volts 
-5.0 Volts 

2.0 Watts 
0.5 Watt 

2N4027 
2N4029 

-80 Volts 
-80 Volts 
-5.0 Volts 

PHYSICAL DIMENSIONS 
in accordance with 

JEDEC (TQ-18) outline 

I I .230 DIA 

mo~:o~i lr•.2::9 . 
MAX. 170 

Seating L i 
p~ 

3 LEA,DS n n n .500 MIN. 

m01 A LI LI LI-1 

NOTES: All dimensions in inches 
Leads are gold· plated kovar 
Gate internally connected to case 
Package weight is 0.43 gram 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

2N4026 2N4028 
SYMBOL CHARACTERISTICS 2N4027 2N4029 

Min. Typ. Max. Min. Typ. Max. UNITS TEST CONDITIONS 

hFE DC Pulse Current Gain [Note 51 30 80 75 150 le= lOOµA Vee= -5.0V 
hFE DC Pulse Current Gain [Note 51 40 80 120 100 160 300 le= 100 mA Vee= -5.0V 
h,e DC Pulse Current Gain [Note 51 25 60 70 110 le= 500 mA Vee= -5.0V 
h,e DC Pulse Current Gain [Note 51 15 (2N4026 only) 40 (2N4028 only) le= 1.0 A Vee= -5.0V 
h,e DC Pulse Current Gain [Note 51 10 (2N4027 on lyl 25 (2N4029 only) le= 1.0 A Vee= -5.0V 
hFE (-55°C) DC Pulse Current Gain [Note 51 15 50 40 100 lc=lOOmA Vee= -5.0V 
h,, High Frequency Current Gain 1.0 1.5 4.0 1.5 2.0 5.0 le= 50 mA Vee= -lOV 

(f = 100 MHz) 
Cobo Common-Base, Open-Circuit 15 20 15 20 pF '· = 0 Vea= -lOV 

Output Capacitance 
cibo Common-Base, Open-Circuit 75 110 75 110 pF le= 0 Vea= -0.5 V 

Input Capacitance 
t,, Turn On Time [Note 61 30 100 23 100 ns le::::::: 500 mA, I" ::::::: 50 mA 
t, Storage Time [Note 61 150 350 175 350 ns le ::::::: 500 mA, I" ::::::: 50 mA, 

J.,::::::: -50 mA 
t, Fall Time [Note 6l 25 50 22 50 ns le::::::: 500 mA, I" ::::::: 50 mA, 

I.,::::::: -50 mA 

*Planar is a patented Fairchild Process. 

l=AIRCHILCl 

SEMICONDUCTOR 
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FAIRCHILD TRANSISTORS 2N4026 THROUGH 2N4029 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

2N4026 2N4027 
SYMBOL CHARACTERISTICS 2N4028 2N4029 

Min. Typ. Max. Min. Typ. Max. Units TEST CONDITIONS 

Vce!satl Collector Saturation Voltage [Note 5l -0.1 -0.15 -0.1 -0.15 Volts le =150 mA le= 15 mA 
Vee (sat) Collector Saturation Voltage [Note 51 -0.25 -0.5 -0.25 -0.5 Volts le =500 mA le= 50mA 
Vee (sat) Collector Saturation Voltage [Note 51 -0.5 -1.0 Volts le =1000 mA le= lOOmA 
Vee (sat) Base Saturation Voltage [Note 5l -0.8 -0.9 -0.8 -0.9 Volts le= 150 mA le= 15 mA 
V" (sat) Base Saturation Voltage [Note 5l -1.1 -0.95 -1.1 Volts le= 500mA le= 50 mA 
Vee (sat) Base Saturation Voltage [Note 5l -1.05 -1.2 Volts le= 1000 mA le= 100 mA 
BVeeo Collector to Base Breakdown Voltage -60 -80 Volts le= 0 le= lOµA 
BV!BO Emitter to Base Breakdown Voltage -5.0 -5.0 Volts le= 0 le= 10 µA 
Veeo (sustl Collector to Emitter Sustaining -60 -80 Volts le= 10 mA le= 0 

Voltage [Notes 4 and 5l (pulsed) 
lceo Collector Cutoff Current 0.2 50 nA le= 0 Vee= -50 V 
lceo Collector Cutoff Current 0.2 50 nA le= 0 Vea= -GOV 
leao U50°C) Collector Cutoff Current 0.2 50 µA le= 0 Vee= -50V 
lceo U50°C) Collector Cutoff Current 0.25 50 µA le= 0 Vee= -GOV 

(See notes on back page) 

TYPICAL ELECTRICAL CHARACTERISTICS FOR 2N4026 AND 2N4027 

-" 

COLLECTOR CHARACTERISTICS* 

-100 l~::i=t=t=-2j.O=mA=t:::t:::t:::t:~ 
-1.0 mA 

Is• 0 o.._..__..._ ............... _.___.__.__.__.__ 
-2.0 -4.0 -6.0 -8.0 -10 

120 

100 

20 

0 

VCE - COLLECTOR-EMITTER VOLTAGE -VOLTS 

DC PULSED CURRENT GAIN 
VERSUS COLLECTOR CURRENT 

llilI . fil'c It-

f' 
VCE • -5.0V I 

TA ~ 25 C, t-. 
1111 Jllill 
TA }-5~~ 

0.01 0.1 l.O 10 100 1000 

le - COLLECTOR CURRENT - mA 

*Single family characteristic on Transistor Curve Tracer. 

COLLECTOR CHARACTERISTICS* 
-500 1-+--i;-~r=::i-- TA. 25oC 

i'>"!w _5JmA .I-+-

-100 I/ l 
Is • 0 o...._.__.__.__..__..__...._..._..__..._ 

0 -2.0 -4.0 -6.0 -8.0 -10 

VcE - COLLECTOR-EMITTER VOLTAGE - VOLTS 

GAIN BANDWIDTH PRODUCT 
VERSUS COLLECTOR CURRENT 

OL---'--'-',-L.._--'-__,_---'---'--'--"--__.,, 
1.0 2.0 5.0 10 20 50 100 200 

le - COLLECTOR CURRENT - mA 
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COLLECTOR CHARACTERISTICS* 
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FAIRCHILD TRANSISTORS 2N4026 THROUGH 2N4029 

TYPICAL ELECTRICAL CHARACTERISTICS FOR 2N4028 AND 2N4029 

z 
ii 

I 
~ 
'-' 
0 

~ 

COLLECTOR CHARACTERISTICS* 
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l 1 s '~ o I TA~-55°C 

0 '--'--.""2. o----4"-. o"""""-.""'6.-o -'---s"-. o--'---'-10 

250 

VCE - COLLECTOR-EMI HER VOLTAGE - VOLTS 

DC PULSE CURRENT GAIN 
VERSUS COLLECTOR CURRENT 

T ·JSC ]j( 
VcE~v 

A """-

I I\ 
200 

150 

v 
100 

50 

0 
0.01 
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le - COLLECTOR CURRENT - mA 

1000 

COLLECTOR CHARACTERISTICS* 

VcE - COLLECTOR-EMITTER VOLTAGE - VOLTS 

GAIN BANDWIDTH PRODUCT 
VERSUS COLLECTOR CURRENT 

VcE • ·lOV 

IC - COLLECTOR CURRENT - mA 

lg • 0 
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VcE - COLLECTOR-EMITTER VOLTAGE - VOLTS 

SWITCHING TIMES VERSUS 
COLLECTOR CURRENT 
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le - COLLECTOR CURRENT - mA 

TYPICAL ELECTRICAL CHARACTERISTICS (All Types) 

COLLECTOR CHARACTERISTICS* 

·800 

~ 
~ -600 

~ f---+lli'¥--+--V""+---+-+--+ 
12 

~ -400f--if/:~;::j:,::j:=j:=-!==1==+=+=~ 
'-' 

·200 l--l'V--::J-..-+--+-+-!-f-+-"-'F-'-1 

VCE - COLLECTOR-EMITTER VOLTAGE - VOLTS 

BASE CHARACTERISTICS* 
·1000 

'8,o:n~IP _1, 
1--

_60 1 -100 mA 

J TA • -ss·c 

!20 
·800 

1'i 

~ -600 

18 ~ -IO mA 

_u 
-200 

0 
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VBE" BASE-EMITTER'VOLTAGE-VOLTS 

COLLECTOR CHARACTERISTICS* 

iii 
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VCE - COLLECTOR-EMITTER VOLTAGE- VOLTS 

BASE CHARACTERISTICS* 

1:80 ~Al TA • 25°C 

I -100 mA 
-4llm 

_j____ 
-20 mA 

lg =-IQ mA 

ff, 
-0.4 ·0.8 -1.2 -1.6 -2.0 

VBE - BASE-EMITTER VOLTAGE - VOLTS 

* Single family characteristic on Transistor Curve Tracer. 
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COLLECTOR CHARACTERISTICS* 
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FAIRCHILD TRANSISTORS 2N4026 THROUGH 2N4029 

TYPICAL ELECTRICAL CHARACTERISTICS (All Types) 

NOTES: 

COLLECTOR-EMITTER 
SATURATION VOLTAGE VERSUS 

COLLECTOR CURRENT 
~ -0.1~~~~-~-~,.......,.~~ 

g le - 10·1 8 

~ -0.61-----+-++-+--+--+--+-+-+--'+f 1· 

~ 
~ -0.5 l-----+-++-+--+--+--+-++7-1-1, 

1-0.4~f----+---+~-+-++-l-l~ 
~ -0.31------+---1--+--+----+--+----' ~v o<.J 

:;: ..... -~ 
i-o.2 I·~~ 
~-o.1~~V-AJ]l!j I 
8~ 
~..... 010 20 50 100 200 500 1000 
>(,.) le - COLLECTOR CURRENT - mA 

COLLECTOR CUTOFF CURRENT 
VERSUS REVERSE BIAS VOLTAGE 

1000~----~-~~--~ 

TA • 150"C=-1 

-~ 0.1 ? 

0·010 -10 -20 -30 -40 -so -60 

Vee - C0Ll£CTOR TO BASE VO~TAGE-VOLTS 

-9.7~ 
PULSE SOURCE 
tr. tf < 20ns 

ZIN = 500 
PW= lOus 

~ 

BASE-EMITTER SATURATION 
VOLTAGE 'VERSUS 

COLLECTOR CURRENT 

~ -0.4 l----+----+-+-+---1--f--<---I-+---< 
;:; 
' -0.21----+-+-++--+--i---j-++-----< 

~~ 
> 01~0-20"--'--'-~so-~100--~'--"-'-s~oo----'1000 
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COMMON BASE OPEN CIRCUIT 
OUTPUT CAPACITANCE VERSUS 

REVERSE BIAS VOLTAGE 

l.i.1 -0.2 
"~ 

-0.5 -1.0 -2.0 -5.0 -10 -20 -so 
Vee - COLl£CTOR-BASE VOLTAGE -VOLTS 

Ton AND T 0ff TEST CIRCUIT 

V99 +3.8V Vee -30V 

lkO 

lOµF t-• 
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DUTY CYCLE < 2% 

COLLECTOR CUTOFF CURRENT 
VERSUS AMBIENT TEMPERATURE 
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COMMON BASE OPEN CIRCUIT 
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REVERSE BIAS VOLTAGE 

= 1---
b, 

b 

150 

").. 

.8 10 
<S --0.l 

ic • o 

-0.2 -0.5 -1.0 -2.0 
VEB - EMITTER-BAS£ VOLTAGE - VOLTS 

TO OSCILLOSCOPE 
INPUT i! > lOOkO 
tr <"l0ns 

-5.0 

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) These are steady state limits. The factory should be consu.lted on appl.ications involving pulsed or low duty cycle operations. 
(Ji These ratings give a maximum junction temperature of 200'C and junction-to-case thermal resistance of 87.5'C/Watt (derating factor of 11.4 mW/'C); junction-to-ambient thermal 

resistance of 350'C/Watt (derating factor of 2.85 mW/'C). 
(4) Rating refers to a high-current point where collector-to-emitter voltage is lowest. .: 
(5) Pulse Conditions: length = 300 µs; duty cycle = 1 %. 
(6) See switching circuit for exact values of le, 181 , and 182• 

2-266 



2N4030 THROUGH 2N4033 
PNP HIGH-VOLTAGE GENERAL PURPOSE TYPE 

SILICON PLANAR II EPITAXIAL TRANSISTORS 

GENERAL DESCRIPTION - The 2N4030 through 2N4033 are PNP Silicon Planar Epitaxial Transistors 

designed for a wide variety of applications. These devices feature 60 and 80 volt LV CEo's, excellent 

beta linearity with hFE specified from 100 µA to lOOOmA, minimum fT of 150 Mc and low saturation 

voltage. They are particularly useful in complementary driver and output applications operating from 

supply voltages to 80 volts. 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 

Storage Temperature 

Operating Junction Temperature 

Lead Temperature (Soldering, 60 sec time limit) 

Maximum Power Dissipation 

Total Dissipation at 25°C Case Temperature 

Maximum Voltages 

at 25°C Free Air Temperature 

Collector to Base Voltage 

Collector to Emitter Voltage 

Emitter to Base Voltage 

(Notes 2 and 3) 

(Notes 2 and 3) 

(Note 4) 

-65°C to +200°C 

+200°C Maximum 

+300°C Maximum 

4.0 Watts 

0.8 Watt 

2N4030 2N403 l 
2N4032 2N4033 

-60 Volts -80 Volts 

-60 Volts -80 Volts 

-5.0 Volts -5.0 Volts 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

2N4030 2N4032 
2N4031 2N4033 

Symbol Characteristic Min. Typ. Max. Min. Typ. Max. 

hFE DC Pulse Current Gain (Note 5) 40 80 120 100 160 300 

hFE DC Current Gain 30 80 75 150 

hFE DC Pulse Current Gain (Note 5) 25 60 70 110 

hFE DC Pulse Current Gain (Note 5) 15 (2N4030 only) 40 (2N4032 only) 

hFE DC Pulse Current Gain (Note 5) 10 (2N403 l only) 25 (2N4033 only) 

hFE(-55°C) DC Pulse Current Gain (Note 5) 15 50 40 100 

hfe High Frequency Current Gain 1.0 1.5 1.5 2.0 
(f = 100 Mc) 

BVEBO Emitter to Base Breakdown Voltage -5.0 -5.0 

Cobo Common-Base, Open-Circuit 15 20 15 20 
Output Capacitance 

Ciba Common-Base, Open-Circuit 75 110 75 110 
Input Capacitance 

t Turn On Time (Note 6) 30 100 23 100 
on 

t storage Time (Note 6) 150 350 175 350 
s 

tf Fall Time (Note 6) 25 50 22 50 

Units 

IC 

re 
IC 

IC 

IC 

IC 

IC 

Volts IC 
pf IE 

pf IC 

nsec IC 
nsec re 

nsec re 

PHYSICAL DIMENSIONS 
in accordance with 

JEDEC (T0·5) outline 

mo1A IQi lhi~DIA 
125 .260 o_r_ .240 

So~ j 
Plane f r 

3 LEADS n n "__JS MIN 

grn° 1A u u u 

NOTES: All domens•ons m inches 
Leadsaregold-platedkovar 

Collector 

Collecto• on!ernall~ CQflnec1ed 1ocase 

Test Conditions 

100 mA VCE = -5.0 v 
100 µA VCE = -5.0 v 
500 mA VCE = -5.0 v 
1.0 A VCE = -5.0 v 
1.0 A VCE = -5.0 v 
100 mA VCE = -5.0 v 
50 mA VCE = -10 v 

0 IE = 10 µA 

0 VCB = -10 v 

0 VEB = -0.5 v 

~ 500 mA IB 1 ~ 50 mA 

~ 500 mA, 1B 1 
~ 50 mA, 

1B2 ~ -50 mA 

~ 500 mA, 1B 1 
~ 50 mA, 

1B 2 
~ -50 mA 

Copyright 1965 by Fairchild Semiconductor, a d1v1s1on of Fairchild Camera and Instrument Corporation 

FAIRCHILCJ 

SEMICONDUCTOR 
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FAIRCHILD TRANSISTORS 2N4030 THROUGH 2N4033 

ELECTRICAL CHARACTERISTICS (25'C Free Air Temperature unless otherwise noted) 

2N4030 2N4031 
2N4032 2N4033 

Symbol Characteristic Min. Typ. Max. Min. Typ. Max; Units Test Conditions 

VCE(sat) Collector Saturation Voltage (Note 5) -0.1 -0.15 -0.1 -0.15 Volts Ic 150 mA 1s 15 mA 

VCE(sat) Collector Saturation Voltage (Note 5) -0.25 -0.5 -0.25 -0.5 Volts IC 500 mA 1s 50 mA 

VCE(sat) Collector SaturaUon Voltage (Note 5) -0.5 -1.0 Volts IC lOOOmA IB 100 mA 

VBE(sat) Base Saturation Voltage (Note 5) -0.8 -0.9 -0.8 -0.9 Volts Ic 150 mA IB 15 mA 

VBE(sat) Base Saturation Voltage (Note 5) -0.95 -1.1 -0.95 -1.1 Volts IC 500 mA IB 50 mA 

VBE(sat) Base Saturation Voltage (Note 5) -1.05 -1.2 Volts IC 1000 mA IB 100 mA 

BVCBO Collector to Base Breakdown Voltage -60 -80 Volts IE 0 IC 10 µA 

VCEO(sust) Collector to Emitter Sustaining -60 -80 Volts "IC = 10 mA 1s 0 
Voltage (Notes 4 and 5) (pulsed) 

1coo Collector Cutoff Current 0.2 50 nA IE 0 VCB = -50 v 
1CBO 

Collector Cutoff Current 0.2 50 nA IE 0 VCB = -60 v 
ICB0(150°C) Collector Cutoff Current 0.2 50 µA IE 0 VCB = -50 v 
ICB0(150°C) Collector Cutoff Current 0.25 50 µA IE 0 VCB = -60 v 

TYPICAL ELECTRICAL CHARACTERISTICS FOR 2N4030 AND 2N4031 

COLLECTOR CHARACTERISTICS* 

-1.0 mA 

-2.0 -4.0 -6.0 -8.0 -10 
VCE - COLLECTOR-EMITTIR VOLTAGE-VOLTS 

DC PULSE CURRENT GAIN . 
VERSUS COLLECTOR CURRENT 

120 rrffi· 125~C r-t-. 
R 

VcE • -S.OV ~ 
100 

i----+- .TA• 25 C N 

-l b...-j TA :1 -ssrc r--1-

k:::I"'" N 

20 

0 
0.01 0.1 1.0 10 100 1000 

le - COLLlCTOR CURRENT - mA 

• Single family characteristic on Transistor Curve Tracer. 

_<.J 

COLLECTOR CHARACTERISTICS* 
fi .....t'"~~ T • 2S'C 

1--+-<t.'J,._ 'v~ .. ~·~ 
l'>°"'.ZJ?l.5.JmA ~ 

-100 v I 
i8 • o 

-2.0 -4.0 -6.0 -8.0 -10 
VCE - COllECTOR-EMITTE~ VOLTAGE-. VOLTS 

GAIN BANDWIDTH PRODUCT 
VERSUS COLLECTOR CURRENT 

0'---....L..-'-L.J....~L----'--'-'-'-~L--~ 
1.0 2.0 s.o 10 20 so 100 200 

le - COLLECTOR CURRENT - mA 

2-268 

1000 

soo 

200 

100 

so 

20 

10 

s.o 

COLLECTOR CHARACTERISTICS* 

-2.0 -4.0 -6.0 -8.0 -10 

VCE - COLLEcTOR-EMITTER VOLTAGE - VOLTS 

SWITCHING TIMES VERSUS 
COLLECTOR CURRENT 

ts:: t-t-
::s 1, 

-.....; 

~ ~ J:b: 1'h. 
~ £:::::.._, ~ 

\I :SJ ....., 

'i--- 1, 

l bJ 
r= v cc '7:3ii v . 
t-, . . le 

181 'lgz. -
2.0 

l.OlO 
i_ . 10 

20 so 100 200 soo 1000 

le - COLLlCTOR CURRENT- mA 



FAIRCHll!D TRANSISTORS 2N4030 THROCIGH 2N4033 

TYPICAL ELECTRICAL CHARCTERISTICS FOR 2N4032 AND 2N4033 

COLLECTOR CHARACTERISTICS* 

_u -1oolLbd=±=£-1~.0EmA=t:=t::::t::::t~ 
--0.5 mA 

18 " 0 TA '" -55°C 
ot-.i.....1.-.i.....i...::.-...i.._._-.. .......... 

-2.0 -4.0 -6.0 -8.0 -10 

2SO 

" 200 
i§ 
al 
~ 15 0 

~ g 100 

so 

Vee - COLLECTOR-EMITTER VOLTAGE - VOLTS 

DC PULSE CURRENT GAIN 
VERSUS COLLECTOR CURRENT 

11]( TA·l~ 

Vce""5.0V Ill f\ 
lll 

II- TA· 25°C 

~ ~ 
l\ 

II--' TA• -55 C 

1--
P' 

0 
0.01 O.l l.O 10 100 1000 

le - COLLECTOR CURRENT - mA 

240 

0 

COLLECTOR CHARACTERISTICS* 

Vee - COLLECTOR-EMITTER VOLTAGE - VOLTS 

GAIN BANDWIDTH PRODUCT 
VERSUS COLLECTOR CURRENT 

VCE • -lOV 

.k--"" y 
VcE"I~ v 

~ 
+-' 

_L 

IL ~ 
1..1, 

~ 
~ 

1.0 2.0 5.0 lO 20 50 100 200 

le - COLLECTOR CURRENT- mA 

TYPICAL ELECTRICAL CHARACTERISTICS 

COLLECTOR CHARACTERISTICS* 

al 
~ -600 

~-400r--tf/,~t::::;;f""!-:::t::l:=+~~ 
8 

-o.i -1.2 -1.6 -2.0 

VcE-COLLECTOR·EMITTER VOLTAGE- VOLTS 

BASE CHARACTERISTICS* 
-1000 ! .':i:l}100m~ 

Fmtl TA• -5Sbc 

~OmA 
~ -800 

18 : -10 mA 

-"' -200 

0 l 
--0.4 --0.s -1.2 -l.6 -2.0 
V BE : BA~MlnER VOLTAGE - VOLTS 

• Single family characteristic on Transistor Curve Tracer. 

~ -800 

-1000 

-BOO 
~ 

-200 

0 

COLLECTOR CHARACTERISTICS* 

-1.2 -1.6 -2.0 
Vee - COLLECTOR-EMITTER VOLTAGE - VOLTS 

BASE CHARACTERISTICS* 
·BO 'YA TA = 25°C 

I 
JmA 

-100 mAi 

-20 mA 

UJ 
l//1 

J/JUJl 
18 ·-10. 

0 --0.4 --0.8 -1.2 -l.6 -2.0 

VeE- BASE-EMITTER VOLTAGE· VOLTS 
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COLLECTOR CHARACTERISTICS* 

18 • o 
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SWITCHING TIMES VERSUS 
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(All Types) 

COLLECTOR CHARACTERISTICS* 
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TYPICAL ELECTRICAL CHARACTERISTICS (All Types) 

COLLECTOR-EMITTER 
SATURATION VOLTAGE VERSUS 

COLLECTOR CURRENT 
~ -0.7 

~ le " 10 18 J 
~ -0.6 i 
~ 
~ --0.51---+-+-+-+--+--+--l-+-+1-l--l 

~ -0.41---+-+-+-f--+--+-+-+-++-._j_H 

~ "''~~-£5 -0.3 >----+--+-+-+---+--+-~ 
I= 
;; 

~ -0.2 I _,.f J'"'i 
~-o.1~~v-Arrv1 []1 
8 E:r 
~w O 10 20 50 100 200 500 1000 

>"' le - COLLECTOR CURRENT - mA 

i 

COLLECTOR CUTOFF CURRENT 
VERSUS REVERSE BIAS VOLTAGE 

ioo!L 

a 101---1----t--+--+---+----t 

i 
~ 1.0 t::::==l==f===l=~~'f==l===l _ I-- TA • 25'C-+-

0·01o -10 -20 -30 -40 -50 -60 
Vee -COLl.£CTOR TO BASE VOLTAGE - VOLTS 

NOTES: 

·9.7;is-

PULSE SOURCE 
tr, tf < 20nsec 

ZIN = 50Q 

BASE-EMITTER SATURATION 
VOLTAGE VERSUS 

COLLECTOR CURRENT 

le - COLLECTOR CURRENT - mA 

COMMON BASE OPEN CIRCUIT 
OUTPUT CAPACITANCE VERSUS 

REVERSE BIAS VOLTAGE 
~ 50~1--"""f-t~~f--+--++++--+-+-t+i 
;: ,~ 

~ "'N 
~ 201--+-H-l-+--+-+1>.j,---+--l-+-H 

~ N 
; IO§E~~~t==Nm 
~ 5.0l--+-H-1-+--+-+++---+--++-H 
0 

-0.5 -l.O -2.0 -5.0 -IO -20 -50 

Vee - COLl.£CTOR-BASE VOLTAGE - VOLTS 

Ton AND Toff TEST CIRCUIT 

V99 +3.8V Vee -30V 

lKQ 60Q 

lOµF lOOQ 

i::· 
PW = lOµsec 
DUTY CYCLE < 23 

TO OSCILLOSCOPE 
INPUT~ >lOOKQ 
tr"" lOnsec 

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 

COLLECTOR CUTOFF CURRENT 
VERSUS AMBIENT TEMPERATURE 

1000 
1--Vce. -60V 

~ 
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iS -0.l 

~ 
-7 x 
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2 
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50 75 100 125 
TA -AMBIENT TEMPERATURE - °C 

COMMON BASE OPEN CIRCUIT 
INPUT CAPACITANCE VERSUS 

REVERSE BIAS VOLTAGE 

t--
N 

1--.. 
t-.... 

150 

'1-.. 

le • o 

-0.2 -0.5 -1.0 -2.0 -5.0 

VEB - EMITTER-BASE VOLTAGE - VOLTS 

(3) These ratings give a maximumjunction temperature of 200"C and junction-to-case thermal resistance of 43.7"C/Watt (derating factor of 22.8 mW/'C); junctioncto-
ambient thermal resistance of 219'C/Watt (derating factor of 4.56 mW/"C). 

(4) Rating refers to a high-current point where collector-to-emitter voltage is lowest. 

(5) Pulse Conditions: length = 300 µsec; duty cycle = 1%. 

(6) See switching circuit for exact values of IC, IB 1, and IB 2. 
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2:N4034 • 2N4035 
PNP HIGH-SPEED SWITCH AND RF AMPLIFIER 

DIFFUSED SILICON PLANAR EPITAXIAL TRANSISTOR 

GENERAL DESCRIPTION - The 2N4034 and 2N4035 are High-Gain Silicon PNP Transistors suitable for a 

wide range of applications including fast high-voltage switching, low noise, low-current requirements, and 

high-gain RF applications. Key performance parameters are: typical maximum available gain o! 27 db 

at 100 Mc, low- and high-frequency noise figures o! 3.5 db, and turn-on and turn-oil times o! 40 and 150 nsec 

respectively, 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 
Storage Temperature 

Operating Junction Temperature 

Lead Temperature (Soldering, 60 sec Time Limit) 

Maximum Power Dissipation 
Total Dissipation at 25' C Case Temperature 

at 25' C Ambient Temperature 

Maximum Voltages and Current 
V CBO · Collector to Base Voltage 

V CEO Collector to Emitter Voltage 

V EBO Emitter to Base Voltage 

le Collector Current 

(Notes 2 and 3) 

(Notes 2 and 3) 

(Note 4) 

-65'C to +200'C 

200'C 

300'C 

1.0 Watt 

0.36 Watt 

-40 Volts 

-40 Volts 

-5. 0 Volts 

100 mA 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

2N4034 2N4035 

PHYSICAL DIMENSIONS 
in accordance with 

JEDEC (T0-18) outline 

.195DIA 

.178 

.030 
MAX. 

St1tin1 L 
Plane-t 

3 LEADS 

:8~:01A. 

NOTIS:Alld1me111ion1inn:hel 
l.ttdSll'*IOfd·pltledkcMr 
Colleetor1nlern11llyeonnectfdtocas1 
Packa£ewet(hlis0431r1m 

Symbol Characteristic Min. Typ. Max. Min. Typ. Max. Units Test Conditions 

hFE 

hFE 

hFE 

hFE 
V CE(sat) 

VCE(sat) 

VBE(sat) 

VCEO(sust) 

NOTES: 

DC Current Gain 

DC Current Gain 

DC Pulse Current Gain (Note 5) 

DC Pulse Current Gain (Note 5) 

Collector Saturation Voltage (pulsed, Note 5) 

Collector Saturation Voltage (pulsed, Note 5) 

Base Saturation Voltage 

Collector Emitter Sustaining Voltage 
(Notes 4 and 5) 

High Frequency Current Gain 
(I = lOOMc) 

Output Capacitance 

Input Capacitance 

Noise Figure (I = lOOMc) 

Collector Base Time Constant (!=BO Mc) 

Turn On Time (Note 6) 

Turn Off Time (Note 6) 

20 50 70 100 

50 90 140 180 

70 150 200 150 200 300 

. 15 .30 30 60 

-0.2 -0.3 -0.2 -0.3 

-0.1 -0,14 -0.1 -0.14 

-0.7 -0.77 -0.9 -0. 7 -0. 77 -0.9 

-40 -40 

4.0 5.5 4.5 6.0 

2.2 3.5 2.2 3.5 

4.0 5.5 4.0 5.5 

3.5 6.0 3.5 6.0 

40 40 

20 40 20 40 

95 150 95 150 

Ic 10 µ.A VCE = -1.0 v 

Ic 100 µ.A VCE = -1.0 v 
Ic 10 mA VCE = -1.0 v 
Ic 50 mA VCE = -1.0 v 

Volts Ic 50 mA IB 5.0 mA 

Volts Ic 10 mA IB 1.0 mA 

Volts Ic 10 mA IB 1.0 mA 

re 10 mA IB 0 
(pulsed) 

Volts 

Ic 10 mA VCE = -20 v 

pl IE 0 VCB = -10 v 
pl Ic 0 VEB = -0.5 v 
db IC 1.0 mA VCE = -5.0 v 

RS 100 fl BW = 15 Mc 

psec Ic 10 mA VCE = -20 v 
nsec Ic "" 50 mA, 1B 1 "" 5.0 mA 

nsec Ic "" 50 mA, !Bl"" IB 2 "' 5.0mA 

(1) These ratings are limiting values above which the serviceability o! any individual semiconductor device may be impaired. 

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 

(3) These ratings give a maximum junction temperature o! 200'C and junction-to-case thermal resistance o! 175'C/Watt (derating !actor of 5.7lmW/'C); junction-to 
ambient thermal resistance of 500°C/Watt (derating factor of 2.06 mW /'C). 

(4) This rating refers to a high-current point where collector-to-emitter voltage Is lowest. 

(5) Pulse Conditions: length= 300 µ.sec; duty cycle = 1%. 

(6) See switching circuit for exact values of le, IB 1 and IB 2. 
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FAIRCHILD TRANSISTORS 2N4034 • 2N403 5 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

Symbol 

hFE 
hFE(-55'C) 

VCE(sat) 

VBE(sat) 

VBE(sat) 

*ICES 
ICES(+l25'C) 

BVCBO 

BVCES 

BVEBO 

2N4034 2N4035 

, Characteristic Min. Typ. Max. Min. Typ. Max. 

DC Current Gain 60 100 150 200 

Pulse Current Gain (Note 5) 30 60 70 100 

Collector Saturation Voltage -0.07 -0.13 -0.07 -0.13 

Base Saturation Voltage (pulsed, Note 5) -Q.88 -1.l -0.88 -1.1 

Base Saturation Voltage -0.65 -0.75 -0.65 -0.75 

Collector Reverse Current 15 15 

Collector Reverse Current 15 15 

Collector to Base Breakdown Voltage -40 -40 

Collector to Emitter Breakdown Voltage -40 -40 

Emitter to Base Breakdown Voltage -5.0 -5.0 

SWITCHING TIME TEST CIRCUIT 

v88 • +3.0 v 

0.1 µf 

v1N \{v ~Q 
P.W. • 500 nsec ro 
tr and~ • l nsec ~ 
ZIN• 50Q 

lKQ 

820Q 

Vee· ·lOV 

595Q 

To Sampling Scope 
Rise Time < 1 nsec 
Input Z"" 100 KQ 

Units 

Volts 

Volts 

Volts 

nA 

µA 

Volts 

Volts 

Volts 

SMALL ~IGNAL CHARACTERISTICS (f = 1 Kc) 

2N4034 2N4035 
Symbol Characteristic Min. Max. Min. Max. Units 

h. Input Resistance 1.0 8.0 4.0 12 Kfl 
1e 

h Output Conductance 2.0 24 8.0 40 µmho 
oe 

xl0-4 
hre Voltage Feedback Ratio 3.0 4.0 

hfe Forward Current Transfer Ratio 50 300 150 450 
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Test Conditions 

IC 1.0 mA VCE 

re 10 mA VCE 

Ic 1.0 mA JB 

Ic 50 mA 1s 
Ic 1.0 mA IB. 

VCE = -30 v VBE 

VCE = -30 v VBE 

Ic 10 µA IE 

Ic 10 µA VBE 

IC 0 IE 

Te.St Conditions 

Ic 1.0 mA VCE 

Ic 1.0 mA VCE 

Ic 1.0 mA VCE 

Ic 1.0 mA VCE 

= -1.0 v 
= -1.0 v 

0.1 rpA 

5,0 mA 

0.1 mA 

0 

0 

0 

0 

10 µA 

10 v 
10 v 
10 v 
10 v 



2N4046 • 2N4047 
NPN HIGH-VOLTAGE, HIGH-CURRENT SWITCHES 

SILICON PLANAR* EPITAXIAL TRANSISTORS 

• HIGH SPEED ••••••••••• t0 n = 35 ns (MAX) AT 500 mA 
• • • • • • • • • • • toff = 65 ns (MAX) AT 500 mA 

• HIGH VOLTAGE •••••••••• LVceo = 30 V (MIN) (2N4046) OR 50 V (MIN) (2N4047) 
• HIGH GAIN •••••••••••• hFE = 30 (MIN) AT 500 mA, 1.0 V 

• • •••••••••• hFE = 25 (MIN) AT 1.0, 5.0 V 
• LOW SATURATION VOLTAGE ••• Vce(sat) = 0.65 V (MAX) AT 800 mA 

••• Vce(sat) = 0.75 V (MAX) AT 1.0A 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 
Storage Temperature 
Operating Junction Temperature 
Lead Temperature (Soldering, 60 second time limit) 

Maximum Power Dissipation (Notes 2 and 3) 
Total Dissipation at 25°C Case Temperature 

at 25 • C Ambient Temperature 

Maximum Voltages and Current 
V cso Collector to Base Voltage 
Vces Collector to Emitter Voltage 
Vceo Collector to Emitter Voltage (Note 4) 
VEso Emitter to Base Voltage 
le DC Collector Current 

-65°c to +2oo•c 
+200°C Maximum 
+3oo•c Maximum 

2N4046 
50 Volts 
50 Volts 
30Volts 
6.0 Volts 
500mA 

3.5 Watts 
0.8Watt 

2N4047 
80 Volts 
80 Volts 
50Volts 
6.0 Volts 
500 mA 

ELECTRICAL CHARACTERISTICS (25 ° C Free Air Temperature unless otherwise noted) 

2N4046 2N4047 
SYMBOL CHARACTERISTICS MIN. TYP. MAX. MIN. TYP. MAX. 

Vceo<sust) Collector to Emitter Sustaining Voltage 30 50 

VcE(sat) Collector Saturation Voltage (Note 5) 0.5 0.75- 0.6 J.95 

VcE(sat) Collector Saturation Voltage (Note 5) 0.3 0.42 0.4 0.52 

ton Tum-on Time (Note 6) 18 35 18 35 

toff Turn-off Time (Note 6) 45 60 45 60 

hfe High Frequency Current Gain (f = 100 MHz) 2.5 4.5 2.5 4.5 

Cobo Common Base, Open Circuit Output Capacitance 6.0 12 4.8 10 

Ciba Common Base, Open Circuit Input Capacitance 40 55 40 55 

313 FAIR.CHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 
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UNITS 

Volts 

Volts 

Volts 

ns 

ns 

pf 

pf 

PHYSICAL DIMENSIONS 
in accordance with 

JEDEC (T0-5) outline 

Bon 

Collector 

NOTES:Alldimenslonsininches 
l.elldsereaold-platedkovar 
Collectdrinternallyconnectedtoc:ase 

TEST CONDITIONS 

le = 10 mA (pulsed) Is =0 

le= lOOOmA(pulsed) Is= 100 mA 

le= 500 mA (pulsed) Is = 50 mA 

lc=SOOmA 181 =SO mA 

lc=500mA, 181 =SO mA 
ls2 = -50 mA 

le= 50mA VcE = lOV 

IE=O Yes= lOV 

lc=O VES = 0.5 v 

*Planar is a patented Fairchild process. 

FAIRCHILCJ 

SEMICONDUCTOR 
A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 



FAIRCH.ILD TRANSISTORS 2N4046 .- 2N4047 

ELECTRICAL CKARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 
c 

2N4046 2N4047. 
SYMBOL CHARACTERISTICS MIN. TYP. MAX. MIN. TYP. MAX. 

hFE DC Pulse Current Gain (Note 5) 40 90 150 40 90 150 

hFE DC Pulse Current Gain (Note 5) 30 50 20 45 

hpE DC Pulse Current Gain (Note 5) 30 G5 30 GO 

hFE DC Pulse Current Gain (Note 5) 25 G5 ,· 15 G5 

hFE DC Pulse Current Gain (Note 5) 20 GO 20 GO 

hFE DC Pulse Current Gain (Note 5) 20 45 15 40 

VeE(sat) Collector Saturation Voltage (Note 5) 0.11 0.25 0.19 0.25 

VeE(sat) Collector Saturation Voltage (Note 5) 0.13 0.2 0.21 0.2G 

VeE(sat) Collector Saturation Voltage (Note 5) 0.22 0.32 0.31 0.4 

Vee<sat) Collector Saturation Voltage (Note 5) 0.4 0.65 0.5 0.8 

Vee< sat) Base Saturation Voltage (Note 5) O.G4 0.7G O.G4 0.7G 

Vee( sat) Base Saturation Voltage (Note 5) 0.75 0.8G 0.75 0.86 

Vee< sat) Base Saturation Voltage (Note 5) o.89 1.1 0.89 1.1 
V8e(sat) Base Saturation Voltage (Note 5) 0.9 0.95 1.2 0.9 0.95 1.2 

V8e(sat) Base Saturation Voltage (Note 5) 1.0 1.5 1.0 1.5 

Vee< sat) Base Saturation Voltage (Note 5) 1.1 1.7 1.1 1.7 

leso Collector Cutoff Current 0.25 1.7 

leso Collector Cutoff Current 0.33 1.7 

le80(+85°C) Collector Cutoff Current 25 120 

le80(+85°C) Collector Cutoff Current 25 120 

BVeso Collector to Base Breakdown Voltage 50 80 

BVees Collector to Emitter Breakdown Volta'_ 50 80 

BVeso Emitter to Base Breakdown Voltage • ' G.O G.O 

TYPICAL ELECTRICAL CHARACTERISTICS 
2N4046 

I; 
~ 12 a 
il1 

~ 8.011-:::--i""""'~~ 

10 50 
VCE - COLLECTOR-EMITTER VOLTAGE - VOLTS 

COLLECTOR CHARACTERISTICS 
IOOOr:-=:i---r-r-,r-,,.,.--,-::::or--r-~ 

TA•85°C Iii~ 

o'L 
0.4 0.8 1.2 1.6 2.0 

VCE" COlLECTOR-EMlnER VOLTAGE - VOLTS 

COLLECTOR CHARACTERISTICS 

VCE - COlLECiOR-EMlnER VOLTAGE - VOLTS 

COLLECTOR CHARACTERISTICS 
1000 

0.4 0.8 1.2 1.6 2.0 

VcE - COLLECTOR-EMITIER VOLTAGE - VOLTS 
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UNITS 

Volts 

Volts 

Volts 

Volts 

Volts 

Volts 

Volts 

Volts 

Volts 

Volts 
µA 

µA 

µA 
µA 

Volts 

Volts 

Volts 

TEST CONDITIONS 

le= 100 mA VeE = l.OV 
le= 500mA VeE = 1.0V 
le= 300 mA VeE = l.OV 
le= lOOOmA VeE= 5.0V 

le= 10 mA VeE = l.OV 
le= 800mA VeE = 2.0V 

le= 10 mA 18 = 1.0 mA 

le= 100 mA 18 = 10 mA 

le= 300 mA 18 =30 mA 

le= 800 mA 18 = 80mA 

le= 10 mA le= 1.0 mA 

le =100 mA le= 10 mA 

le= 300mA le= 30 mA 

le= 500 mA le= 50 mA 

le= 800mA 18 = 80 mA 

le= 1000 mA 18 = lOOmA 

le=O Yes= 40V 

le=O Yes= GOV 

le=O Ve8 =40V 

le= 0 Vea= GOV 
le= lOµA le= 0 
le= lOµA Vae = 0 

le=O le= 10 µA 

DC PULSED CURRENT GAIN 
VERSUS COLLECTOR CURRENT 

100 

01--.1-1..J.J-...J--'-U....-'--'---'-'-J--..J 
l. 0 10 100 1000 

0.8 

>~ 0,7 

l:5 
~ 0.6 
§; 
~ 0.5 

" ~ 0.4 
.,; 

~ 0,3 

8 0.2 

to.I 
>" 0 

le - COLLECTOR CURRENT- mA 

COLLECTOR SATURATION VOLTAGE 
VERSUS COLLECTOR CURRENT 

le :\ol8 

i 

_1 

~ 
850-' 

~ ....p ~ 
1.0 10 100 1000 

le - COLLECTOR CURRENT- mA 



1000 

-" 200 

0 

BASE CHARACTERISTICS 
TA• B5°C 100 '"i [l;i«1 mA 

1i mAIJJ. 180 JA 

IT·201A_fi]_ 

8 7/Jl 
rr-/ff; 

~ ~ 
Ill rr m f/l 

0 0.4 0.8 1.2 1.6 2.0 

VBE ·BASE-EMITTER VOLTAGE· VOLTS 

COLLECTOR CUTOFF CURRENT 
VERSUS AMBIENT TEMPERATURE 

0.1.__..__..___.__._~~~~~~ 

0 Z5 SO 7S 100 !ZS 

TA· AMBIENT TEMPERATURE· 'C 

COLLECTOR CHARACTERISTICS 

VCE ·COLLECTOR-EMITTER VOLTAGE· VOLTS 

COLLECTOR CHARACTERISTICS 
1000 

800 
< e 

! 600 

12 
bl 400 
::f 

II;_)/ SmA 

8 

-" 200 

0 0.4 0.8 l.Z 1.6 2.0 
VcE ·COLLECTOR-EMITTER VOLTAGE ·VOLTS 

FAIRCHILD TRANSISTORS 2N4046 • 2N4047 

0.4 
~ 
!!i 
u 0._3 

~ 
~ 0.2 

~ 
I 

0 

TYPICAL ELECTRICAL CHARACTERISTICS 

2N4046 • 2N4047 

BASE CHARACTERISTICS 
1000 

r~ •Z5lC 
160~~ !"'i '..l-l-1-

11~_ 
I·~ 

t--1 

B 1 I/ 

~ Ill 
tit d-

_L~ ~ 
.!:' 200 

0 
0 0.4 0.8 1.2 1.6 2.0 

VBE • BASE·EMITTER VOLTAGE • VOLTS 

COLLECTOR CUTOFF CURRENT 
VERSUS REVERSE BIAS VOLTAGE 

INPUT AND OUTPUT 
CAPACITANCE VERSUS 

REVERSE BIAS VOLTAGE 

f-TA:Z5'Cl 

100 

C1bo. INPUT TRANSITION CAPACITANCE ,__ 

~ y 
JL 

y 
v 

le~ ~NCM6J_ncl2N4047 

.h 
c.2- OUTPUT CAPACITlJ 

- 2 

IE·O ZN4047 -- - ---

iii 
~ 10 

~ 
~ 5.0 

0 20 80 0 
1111 I. 0.1 o.s 1.0 s.o 10 

Vee • COllECTOR·BASE VOLTAGE • VOLTS REVERSE BIAS VOLTAGE • VOLTS 

2N4047 

COLLECTOR CHARACTERISTICS 

VCE • COLLECTOR-EMITTER VOLTAGE • VOLTS 

COLLECTOR CHARACTERISTICS 

VCE • COLLECTOR-EMITTER VOLTAGE • VOLTS 

2-275 

so 

BASE SATURATION VOLTAGE 
VERSUS COLLECTOR CURRENT 

u "'TT 
le· io 18 

~ l.41--++++--+---++++-+-++++-..... 

~ 1.2 l--+-t++--+-++++-+-+-+++--1 

~ -~ ~ 1.01--+-+++--+-++++-+-+-++v~ 

~ 0.81--+-t++--+-++++-+-4"1--'',14.Y!~ 
~ ~..)7 ~ 0.6 6-.j.-j.#=25.-\<::'c+--;::::....+~-+d.,j....::-:+-,.....-+..+l-l--l 
~ I-~ 
~~ 

0.4 l=fi++-+-++++-+-++++--l 
>m 0.2 I--++++--+---++++-+-++++-_. 

01-..J.....1...LJ....-'::--'-...L..l............,~.J.....1...LJ....--I 
I. 0 10 100 1000 

10 

180 

140 

~ 120 

~ 100 

a 
Q 811 

~ 80 
g 

20 

0 

le ·COLLECTOR CURRENT· mA 

CONTOURS OF CONSTANT 
BANDWIDTH PRODUCT (fy) 

] 

~i \ ]\,_ fl 
I\ 1'ffi L l/ v 

~ 

rs.. 
Z50 

7Z- v 
_:---... v 

'"""i-. 1il>'lili,.." 

so 100 SOD 1000 

le • COLLECTOR CURRENT • mA 

DC PULSED CURRENT GAIN 
VERSUS COLLECTOR CURRENT 

VCE • S.OV 

v ~ 
~ N 

I/ 
J..F ~ ~ v .J71 \ 

v 
v 

1.0 10 100 

le • COLLECTOR CURRENT· mA 

COLLECTOR SATURATION VOLTAGE 
VERSUS COLLECTOR CURRENT 

0.8 
!9 
~ 0.7 

~ g 0.6 

~ o.s 

~ 0.4 

~ 0.3 

8 0.2 

l 0.1 

>" 0 

~ 

1.0 

7J w 
B5'C 

...& ~ Z5'C 

10 100 1000 

le ·COLLECTOR CURRENT· mA 



DELAY TIME VERSUS TURN ON 
BASE CURRENT AND REVERSE 

BASE EMITTER VOLTAGE 

30 40 50 60 70 !Kl Ill 100 

Isl· TURNONBAllCURRENT • mA 

RISE TIME VERSUS COLLECTOR 
AND TURN ON BASE CURRENTS 

10so 100 200 JOO 400 500 
le ·· COlliCTOR CURRENT - mA 

FAIRCHILD TRANSISTORS 2N4046 .. ~. 2N4047 

TYPICAL ELECTRICAL CHARACTERISllCS 

2N4046 " 2N4047 

STORAGE TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENTS 

50.--,--r---.--r--r---.-r-,-.,..,.~ .x 

191 • TURN ON BAll CURRENT • mA 

FALL TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENTS 

10 20 50 

le! - TURN ON BAll CURRENT - mA 

~ 

~ 
ti 
ijj 
;:; 
!!; 

~ 
_.E' 

150 

100 

50 

STORAGETIME VERSUS TURN ON 
AND TURN OFF BASE CURRENTS 

00 50 100 150 200 

I Bl - TURN ON BAll CURRENT - mA 

FALL TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENTS 

I 91 - TURN-ON BAll CURRENT - mA 

STORAGE TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENTS 

lOOr--r--ri.---..,.--.--.-~-~ 

100 200 JOO 

191 - TURN ON BAllCURRENT - mA 

FALL TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENTS 

~ 200 1------i--
!!l· 
<> 

~ 
!!; 
~ 100 f--t-+--1h>"'+--+.,.--±-9 

100 200 JOO 
191 - TURNONBAllCURRENT- mA 

SWITCHING TIMES VERSUS 
COLLECTOR CURRENT 

SWITCHING TIMES VERSUS 
AMBIENT TEMPERATURE 

SWITCHING TIME TEST CIRCUIT 

t, 

t-
201--+-t---t---t--,.-~+--t-.......,--t.-=-l 

t, 

le.• 500 mA VIN = +9.7 
l---+--l-----l-----f-1 81 • I 8 2 • 50 mA --I tr & tf ~ 1 ns 

Vee • 1v I P.W."' lus 
1 o.___..___,25 _ __.___._50 _ _.__7.._5_.___,100 ZJN = 500 

·3.SV 

lkO 

l.OµF 

V1NL 

1620 

+30V 

le • COLLECTOR CURR£NT ·· mA TA - AMBIENT TEMPERATURE - °C DOTY CYCLE < 2% 
lc "' 500mA, ls1 "' 50mA, 182 "' 50mA 

NOTES: 

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 

TO SAMPLING SCOPE 

tr < lns 

Z1N .~ lOOKO 

(3) These ratings give a maximum junction temperature of 200°C and junction to case thermal resistance of 50°C/Wat! (derating factor of 20 mW/'C). Junction to ambient thermal 
resistance of 2l9'C/Wat! (deraling laetor of 4.56 mW/°C). 

(4) Ratings refer lo a high-current point where collector lo emitter voltage is lowest. 
(5) Pulse Conditions: length = 300 µs; duty cycle = 1 % . 
(6) See switching circuit for exact value of le, IBr, and 182. 
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2N4134 • 2N4135 
NPN LOW NOISE RF AMPLIFIERS 

DIFFUSED SILICON PLANAR* TRANSISTORS 

• LOW NOISE FIGURE -- 2.5 db MAX@ 60 MHz 
5.0 db MAX @ 450 MHz 

• HIGH STABLE GAIN IN UNNEUTRALIZED AMPLIFIERS -- 20 db MIN @ 60 MHz 
8 db MIN @ 450 MHz 

• LOW FEEDBACK CAPACITANCE-- 0.5 pf MAX 

• GUARANTEED FORWARD AGC 

ABSOLUTE MAXIMUM RATINGS [Note 11 
Maximum Temperatures 

Storage Temperature 
Operating Junction Temperature 

Maximum Power Dissipation 
Total Dissipation at 25°C Case Temperature [Note 2l 

at 25°C Ambient Temperature [Note 2l 

Maximum Voltages 
Veeo Collector to Base Voltage 
Vern Collector to Emitter Voltage [Note 31 
V"o Emitter to Base Voltage 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature Unless Otherwise Specified) 

SYMBOL 

NF 

PG 

NF 

PG 

PG 

hFE 
h" (-55°C) 
Vern (sust) 
BVeao 
BVEBo 
V" (sat) 
Ve, (sat) 
lceo (150°C) 
leeo (25°C) 

CHARACTERISTIC 

Noise Figure (2N4135 only) 
(f = 450 MHz) [Note 5l 

Power Gain (f = 450 MHz) (2N4135 only) 
(Adjusted for min. Noise Figure; Note 5) 

Noise Figure (f = 60 MHz) 
[Note 6l 

Power Gain, Neutralized (f = 60 MHz) 
(Adjusted for min. Noise Figure; Note 6) 

Power Gain, Unneutralized (f = 60 MHz) 
[Note 7l 

AGC Voltage for 30 db Gain Reduction (f = 60 MHz) 
[Note 7l 

Collector-Base Time Constant (f = 80 MHz) 
Maximum Frequency of Oscillation 
Reverse Transfer Capacity 

Common Emitter 

High Frequency Current Gain 
(f = 100 MHz) 

(2N4135 only) 

High Frequency Current Gain (2N4134 only) 
(f = 100 MHz) 

DC Pulse Current Gain [Note 4l 
DC Pulse Current Gain [Note 41 
Collector to Emitter Sustaining Voltage [Notes 3 and 41 
Collector to Base Breakdown Voltage 
Emitter to Base Breakdown Voltage 
Base Saturation Voltage 
Collector Saturation Voltage 
Collector Cutoff Current 
Collector Cutoff Current 

-55°C to +200°C 
+200°c 

MIN. 

8.0 

17 

20 

19 

0.25 

4.25 

3.5 

25 
10 
30 
30 

3.0 

0.3 Watt 
0.2 Watt 

30 Volts 
30 Volts 
3.0 Volts 

TYP. MAX. 

5.0 

10 

2.0 2.5 

21 24 

23 25 

22 24.5 

2.5 5.0 
3.25 
0.37 0.50 

8.0 

8.0 

200 

0.92 
3.0 
50 
50 

PHYSICAL DIMENSIONS 
in- accordance with 

JEDEC (T0-72) 

I I .23001A. 

m::o~r2::9 
MAX. .170 

Seating L i 
Pia~ 

~t!~~As ~ ~ ~_:rlN 

NOTES: All dimensions in inches 
Leads are gold-plated kovar 

UNITS TEST CONDITIONS 

dB I,= 1.0mA Vee= 15 V 
Rs ::::::: 130 11 

le = 1.0 mA Vee= 15 V 

dB I,= 1.0 mA Vee= 15 V 
Rs ::::::: 300 11 

dB le = 1.0 mA Vee= 15 V 

dB I,= 5.0 mA VAGe = 13 v 

Volts Vee=28V 

ps le= 4.0 mA Ve,= 10 V 
GHz I,= 4.0 mA Vee= 15 V 
pF J, = 0 Ve,= 10V 

f = 1.0 MHz 
(Emitter & Can Guarded) 

le= 4.0mA Ve,=lOV 

le= 4.0mA Ve,=lOV 

le= 4.0 mA Ve,=lOV 
le= 4.0 mA Vc,=lOV 

Volts le= 1.0 mA la= 0 
Volts le= 1.0 mA J, = 0 
Volts le= 0 I,= lOOµA 
Volt le= lOmA I,= 5.0 mA 
Volts le= 10 mA le= 5.0 mA 
µA 1, = 0 Vco=lOV 
nA J, = 0 Vco = lOV 

'" Planar is a patented Fairchild process. 

FA.IRCHILCJ 

SEMICONDUCTOR 
313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962~5011, TWX: 910-379-6435 A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 

2-277 



FAIRCHILD TRANSISTORS 2N4134 • 2N4135 

NOTES:, 

(1) Th,ese ratings are limiting values above which th,e serviceabil'ity of any individual semiconductor device may be impaired, 
(2) These ratings give a maximum junction temperature of 200°C and junction to case thermal resistance of 583°C/Watt (derating factor 1.72 mW/°C); junction to ambient 

thermal resistance of 875°C/Watt (derating factor of 1.14 mW/°C). 
(3) Rating refers to a high-current point where collector to emitter voltage is lowesi. . 
(4) Pulse Conditions: length= 300 µS; duty cycle= 1%. 
(5) Test conditions are as shown in Figure 1. Noise Figure referenced to AIL type 70 Hot-Cold noise standard. Noise Figure includes second stage contribution of 5.0 db. 
(6) Test conditions are as shown in Figure 2. Amplifier Gain is measured with amplifier input tuned for minimum noise figure. Neutralization is used to minimize input bandpass 

skewing. With neutralization network removed, amplifier gain will be 2 to 3 db lower, but noise figure will not change measurably. 
(7) Test conditions are as sho,wn in Figure 3. 
(8) Socket Capacitance is typically 0.5 pf and will degrade amplifier gain and stability. Best performance is obtained by omitting sockets and soldering or clipping transistor to 

the ground plane. If a socket is required, a shield should be used between,the base and collector socket pins. 

COLLECTOR CHARACTERISTICS* 

0.04 mA 

0.02 mA i=J ! :.!!, 
0 o~.....___.4.0,.......__,&~.o-'----'12--'--,1~6 ...... _,,20 

VCE - COLLECTOR VOLTAGE - VOLTS 

PULSED OC CURRENT GAIN 
VERSUS COLLECTOR CURRENT 

0 70t--t---t-T-t--t--t--:.?-k!--t--J 

~ 
~ 00>---+--+-+-+--~--+--+-+-t-\--+---t 

~ g 50 l---+-+.14--+--7"1""+-++'l+-+--l 

~ ~f....,,..Lf-·-t-t::>-"'-t--t::....!-"'l'T,..,..:l--l 
t'l 
~ 30 h4--t-f--b~--+ -l-t-1----'0-+-I 

~ 
~ 20 l"""':..+-+-+-+--+--+-+-+-+--+..11.-11 

'I!!. 

00.1 0.2 0.5 1.0 2.0 5.0 10.0 20.0 

2.4 

2.0 
cibo 

1.6 r--

'c -COLLECTOR CURRENT- mA 

INPUT ANO OUTPUT 
CAPACITANCE VERSUS 

REVERSE BIAS VOLTAGE 

~ 

.r t-o.& f---+-H--1-+--+-+++--'l""-.f--HH 

0.4~~~-~~~~~--~ 

O.l 0.2 0.5 1.0 2.0 5.0 10 20 50 
REVERSE BIAS VOLTAGE - VOLTS 

TYPICAL ELECTRICAL CHARACTERISTICS 

COLLECTOR CHARACTERISTICS* 

0.04 mA 

o.~ mA 

o...._..._ ...... ...._....__.__.._....l~ ...... 1s.·O ..... 
4.0 8.0 12 16 20 

§> 2.4 
2.2 

t5 2.0 
~ §; 1.8 

~ 1.6 

~ 1.4 

~ 1.2 

:§ 1.0 

~ 0.8 

0.6 

]! 0.4 

==-~ 0.2 

VcE - COLLECTOR VOLTAGE· VOLTS 

COLLECTOR SATURATION 
VOLTAGE VERSUS 

COLLECTOR CURRENT 

1c ·T1 8 
TA~ 25°C 

TA• l00°C t---1 
]l 

1 
T 

~ t 
~ 

~ ~ 
Tc• -55°C 

00.1 0.2 0.5 1.0 2.0 5.0 10.0 20.0 

0 

~ 
~ 

~ 0 .& 

;3 
~ 

le - COLLECTOR CURRENT - mA 

COMMON EMITTER FEED-BACK 
CAPACITY VERSUS 

COLLECTOR VOLTAGE 

1E:\i f--+--+---+--+---+--1-+-+ 
f·lOMHz 

~ 0,6 l~ 
fil 
~ t-...--+---+--+--+--1-+--t--+---t 

~ 04 N... 
il5 . TA •25°C J-1--4-
~ 8 0.2 f-+-+--+--+-+---1-+--+--+-·--1 

>--+--4----+--+---+---l-+--t----t----1 

u o-1~·-~4.0--8-.0--12-~~16-~20 
Vee • COLLECTOR VOLTAGE - VOLTS 

• Single family characteristic on Transistor Curve Tracer. 
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COLLECTOR CHARACTERISTICS* 
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BASE SATURATION VOLTAGE 
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BASE CHARACTERISTICS* 
20 

l 
IA •25°C I.om,;::_ 

~ 16 
4.0mAj--, 

FAIRCHILD TRANSISTORS 2N4134 • 2N4135 

1000 

50 0 

NOISE FIGURE VERSUS 
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50 

POWER GAIN VERSUS 
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SHORT CIRCUIT 
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f - FREQUENCY - MHz 

INPUT ADMITTANCE VERSUS 
EMITTER CURRENT -

OUTPUT SHORT CIRCUIT 
f~60MHz 

2.0 4.0 6.0 8.0 10 12 

N +-' J 
b,J 2.5~ 

::S 3.0 dBJ,..ol 
3.5 d8 l2 

4.-;;';is ;pf' --¥'4--
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INPUT SHORT CIRCUIT 
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3.0 
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1.0 
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1.0 
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'J. 

rt_ goe 

v a'.: 
5.0 IO 50 100 500 1000 

f - FREQUENCY - MHz 

OUTPUT ADMITTANCE VERSUS 
EMITTER CURRENT -
INPUT SHORT CIRCUIT 

12 

FORWARD TRANSFER 
ADMITTANCE VERSUS 
FREQUENCY - INPUT 

SHORT CIRCUIT 

IE • 2. 0 mA+-+----+-+--H~>--+--+-++----< 
_g Vce·lOV 
~ WJ--_,_,--++--t~~-+++---+-+-+-H-~ 

-2<\.o 5.0 IO 50 100 500 1000 
f - FREQUENCY - MHz 

FORWARD TRA.NSFER 
ADMITTANCE VERSUS EMITTER 

CURRENT - OUTPUT 
SHORT CIRCUIT 
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" Single family characteristic on Transistor Curve Tracer. 

13k!"l 

·28V 

*See Note 8 

FIG. 1 450 MHz NOISE FIGURE 
AND POWER GAIN CIRCUIT 

(2N4135 only) 
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L1 - c 1 300 pF, PORCELAIN CAPACITOR: CAPACITOR LEADS 

FORM L1; LEAD DIAMETER 0.025, LENGTH 1-3/8" 

FROM INPUT CONNECTOR TO BASE PIN OF TRANSISTOR 

(VITRAMON VY 12C301 OR EQUIVALENT} 

L2 - 1 TURN, 1122 TINNED WIRE 1/2" DIAMETER, 5/16" LONG, 

CENTER TAP 

c2' c3' c5 0.8 - 10 pF, AIR VARIABLE (JOHANSEN 2950 OR EQUIVALENT) 

500 pF, UNCASED CERAMIC (CENTRALAB DA121 OR 

EQUIVALENT} 

RFC 6" #30 ENAMEL WIRE, CLOSE WOUND, 1/16" DIAMETER 

FEEDTHROUGH CAPACITORS ARE lOOOpF CERAMIC (ALLEN-BRADLEY FASC 

OR EQUIVALENT) 



.FAIRCHILD TRANSISTORS 2N4134 • 2N4135 

' 

-28V 

7500 

~ 
·28Y 

•see Note 6 

Ll - 15 TURNS NUMBER 30 ENAMEL wmE, CENTER TAPPED, 

WOUND ON 0.156" I.D. TOROID (MICROMETALS T30-13 OR 

EQUIVALENT) INDUCTANCE 0.32 µH 

FIG. 2 60 MHz NOISE FIGURE 
AND POWER GAIN CIRCUIT 

c 1 - 62 pF DIPPED MICA CAPACITOR 

c 2 - 51 pF DIPPED MICA CAPACITOR 

c 3, c 4, c 5 - 0.6-lOpF, AIR VARIABLE, {JOHANSEN 2950 OR 

EQUIVALENT) 

APPROXIMATE CAPACITANCE, 

Ll - 5 TURNS NUMBER 16 ENAMEL wmE, Am WOUND, 

5/16" INSIDE DIAMETER, 3/6" LONG, INDUCTANCE 

0.14 µ,II. 

Tl - PRIMARY: 14 TURNS NUMBER 24 ENAMEL wmE SPACE:D 

EVENLY AROUND 0.156" I.D. TOROID (ARNOLD A4-310-125SF 

OR EQUIV~LENT) INDUCTANCE 0.62 µ,II, SECONDARY: 3 TURNS, 

NEUTRALIZATION WINDING: 3 T CLOSE WOUND 

FIG. 3 60 MHz POWER GAIN 
AND ABC CIRCUIT 

BYPASS AND FEEDTHROUGH CAPACITORS ARE 1000 pF 

CERAMIC (ALLEN-BRADLEY FASC OR EQUIVALENT) 

7 TURNS, NUMBER 22 ENAMEL WmE WOUND ON 0.156" I. D. 

TOROID FORM, ARNOLD ENGINEERING COMPANY, 

TYPE A4-310-125-SF, OR EQUrVALENT, INDUCTANCE 

0.21 µH. 

PRIMARY: 14 TURNS, NUMBER 24 ENAMEL wmE WOUND 

ON TOROID, INDUCTANCE 0.62 µ,II. SECONDARY: 3 T, 

NUMBER 22 ENAMEL WIRE WOUND ON COLD END OF 

PRIMARY 

cl, c2- 0.8-10 pF, Am VARIABLE, (JOHANSEN 2950 OR EQUIVALENT) 

BYPASS AND FEEDTRHOUGH CAPACITOR ARE 1000 pF 

CERAMIC (ALLEN-BRADLEY FASC OR EQUIVALENT) 

60 MHz l.F. AMPLIFIER WITH 
MANUAL GAIN CONTROL 

CENTER FREQUENCY: 60 MHz 

3 dBBANDWIDTH: 10.5 MHz 

SPOT NOISE FIGURE: 1.6 ± 0.1 dB 

GAIN: 62 dB 

AGC RANGE: 60 dB 

SUPPLY CURRENT: 15 mA; 21 mA.@60dBAGC 

T 3 - PRIMARY: SAME AS Tl' SECONDARY: 3 TURNS 

cl' c2, C3, C4, C5 - 0.8 to 10 pF AIR VARIABLE (JOHANSEN 

2950 OR EQUIVALENT) o., 

T1 - PRIMARY 14 TURNS NUMBER 24 ENAMEL WIRE SPACED 

EVENLY AROUND 0.156'".I.D. TOROID (ARNOLD A4-310-125SF 

OR EQUIVALENT) INDUCTANCE 0.82 µH 

Ql' Q2' Q3 - 2N4134 OR 2N4135 

NEUTRALIZATION TECHNIQUE: APPLY 60 MHz SIGNAL TO 

AMPLIFIER INPUT. DISCONNECT EMITTER RESISTOR OF Q1• 

ADJUST c 3 FOR MINIMUM FEEDTHROUGH POWER. GAIN LOSS 

WITH ZERO EMITTER CURRENT IN Q1 SHOULD BE GREATER THAN 

45 dB. 

SECONDARY: 1 TURN, NEUTRALIZATION WINDING: 1 TURN 

T 2 - AS Tl WITHOUT NEUTRALIZATION WINDING 

2-280 

BYPASS AND FEEDTHROUGH CAPACITORS ARE lOOOpF 

CERAMIC (ALLEN-BRADLEY FASC OR EQUIVALENT). 



2N4137 
NPN HIGH-SPEED SATURATED SWITCH 

DIFFUSED SILICON PLANAR EPITAXIAL TRANSISTOR 

FEATURES 

e HIGH FREQUENCY CURRENT GAIN - - fr= 500 MHz Min. 

e HIGHVOLTAGE--LVc,0 =20VOLTMin. 

e LOW CAPACITY - - Cobo = 4.0 pf Max. 

e LOW CHARGE STORAGE TIME--1', = 13 ns Max. 

ABSOLUTE MAXIMUM RATINGS [Note 1] 

Maximum Temperatures 
Storage Temperature 
Operating Temperature 
Lead Temperature (Soldering, 60 sec Time Limit) 

Maximum Power Dissipation 
Total Dissipation at 25°C Case Temperature 

[Notes 2 and 3] 
at 100°C Case Temperature 

[Notes 2 and 3] 
at 25°C Ambient Temperature 

[Notes 2 and 3] 
Maximum Voltages and Currents 

V cao Collector to Base Voltage 
V CES Collector to Emitter Voltage 
V CEO Collector to Emitter Voltage [Note 4] 
V,.0 Emitter to Base Voltage 
le Collector Current (10 f.lSec Pulse) 
le DC Collector Current 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

SYMBOL CHARACTERISTIC 

hFE DC Pulse Current Gain [Note 5] 
hFE (-55°C) DC Pulse Current Gain [Note 5] 
v,, (sat) Pulsed Base Saturation Voltage [Note 5] 
v,, (sat) Pulsed Base Saturation Voltage (-55°C to +125°C) 

[Note 5] 
v,, (sat) Pulsed Base Saturation Voltage [Note 5] 
V" (sat) Pulsed Base Saturation Voltage [Note 5] 
V CE (sat) Pulse Collector Saturation Voltage (125°C) [Note 5] 

ICES Collector Reverse Current 
ICBO (150,C) Collector Cutoff Current 
BVCES Collector to Emitter Breakdown Volta5e 
BVCBO Collector to Base Breakdown Voltage 
VcEO (sust) Collector to Emitter Sustaining Voltage 

[Notes 4 and 5] 
BVEBO Emitter to Base Breakdown Voltage 

NOTES: 

MIN. 

40 
20 

0.72 
0.59 

40 
40 
20 

4.5 

-65°C to +200°C 
200°c Maximum 
300°C Maximum 

TYP. 

66 
50 

0.8 

0.9 
1.1 

0.19 
0.05 

10 

1.2 Watts 

0.68 Watt 

0.36 Watt 

40 Volts 
40 Volts 
20 Volts 

4.5 Volts 
500 mA 
200 mA 

MAX. 

120 

0.85 
1.02 

1.15 
1.6 
0.3 
0.4 
30 

UNITS 

Volts 
Volts 

Volts 
Volts 
Volts 
µA 
µA 
Volts 
Volts 
Volts 

Volts 

PHYSICAL DIMENSIONS 
in accordance with 

JEDEC (T0-18) outline 

f.-==r 230 DIA 
.19501A.--4----! .209 
.178 II ____ I 
030~Tf MAX. 1 .. 210 L 110 

Sootiog i PTanef 

'.oi!ADS n n n .500 MIN. 

016°1A. u u u_J 

NOTES All domensoons m •nches 
Lea<:hare gold plaled~ovar 
Ga!e<ntemallyeonnec!edlocai.e 
Pa<:~~ge "'eiaM ·~ 0 4) ar&m 

TEST CONDITIONS 

le= 10 mA Vc,=l.OV 
le= 10 mA VCE: 0.35 V 
le= 10 mA 18 = 1.0 mA 
le= 10 mA 18 = 1.0 mA 

le= 30 mA 18 = 3.0 mA 
le= 100 mA 18 = 10 mA 
le= 10 mA 18 = 1.0 mA 

v,,= o VCE = 20 V 
1, = 0 Vc8 = 20 V 
le= 10 µA v,, = 0 
le= 10 µA l,=O 
le= 10 mA 1, = 0 

(pulsed) 
I,= lOl'A lc=O 

(!) These ratings are limiting value> above which the serviceability of any i11dividual semiconductor device may be impaired. 

(2) These are steady state limits. Tne factory should be consulted on applications involving pulsed or low duty cycle operations. 

(3) These ratings give a maximum junction temperature of 200°C and junction-to-case thermal resistance of 146°C/watt (derating factor of 6.85 mW/°C}. Junction-to-ambient thermal resistance 
of 486°C/watt (derating factor of 2.06 mW/°C). 

(4) Ratings refer to a high-current point where collector-to-emitter voltage is lowest. 

(5) Pulse Conditions: length= 300 f.lSec; duty cycle= 1%. 

(6) See switching circuits for exact value of 10 18,, and 182• 

313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 
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FAIRCHILD TRANSISTOR 2N4137 

ELECTRiCAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise .noted) 

SYMBOL 

hoe 
hFe 
hFE 
Yee. (sat) 
Yce.<sat) 
Yee (sat) 
Yee (sat) 
V&e <sat) 

h,. 
c.; 
T5 

t •• 
t.,, 

ACTIVE REGION 

VcE • COLLECTOR VOLTAGE • VOLTS 

V CE • COLL£CTOR VOLTAGE • VOLTS 

10 20 40 
VcE • COLLECTOR VOLTAGE • VOLTS. 

CHARACTERISTl.C MIN. TYP. MAX. UNITS TEST CONDITIONS 

DC Pulse Current Gain [Note 5) 40 63 120 le= lOmA Yee= 0.35 V 
DC Pulse Current Gain [Note 5) 30 71 lc=30 mA Vce=0.4 V 
DC Pulse Current Gain [Note 5) 20 lc=lOO mA Vee= 1.0 V 
Pulsed Collector Saturation Voltage [Note 5] 0.14 0.2 Volts le= lOmA 18 =1.0 mA 
Pulsed Collector Saturation Voltage [Note 5] 0.12 0.18 Volts le=lOmA 18 =3.3 mA 
Pulsed Collector Saturation Voltage [Note 5] 0.17 0.25 Volts lc=30 mA 18 =3.0 mA 
Pulsed Collector Saturation Voltage [Note 5) 0.28 0.5 Volts le= 100 mA 18 = 10 mA 
Pulsed Base Saturation Voltage [Note 5] 0.74 0.85 1.0 Volts le= 10 mA 18 =3.3 mA 

High Frequency Current Gain (f = 100 me) 5.0 6.75 le= lOmA Vce=lOV 
Output Capacitance 2.3 4.0 pf le=O Yea= 5.0V 
Charge Storage Time Constant [Note 6] 6.0 13 nsec le= 181 ::::: 10mA,182 ::::: -10 mA 
Turn On Time [Note 6] 9.0 12 nsec le::::: 10 mA 181 ::::: 3.3mA 
Turn Off Time [Note 6) 7.0 12 nsec le::::: 10 mA, 181 ::::: 3.3 mA, 182 ::::: -3.3 mA 

TYPICAL COLLECTOR AND BASE CHARACTERISTICS 

SATURATION REGION PULSED DC CURRENT GAIN 
VERSUS COLLECTOR CURRENT 

so 

50 

!i s 60 

~ 401--ii-:--+--+-+--+FN.iM-79-:.."F-i 

8 

0.4 

VcE • COUECTOR VOLTAGE· VOLTS 

I 60t-+--+-+-+--i111 
8 
~ 
~ 40t--+-+--+-

8 
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~ 80 
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TA• 125'C I/ 
1 8 °5.0m~ JLSOmA 

lO~A G. V1 
t:::,_ L::::_40mA 

15~-" [2J 
~ ilimA 

20mol_:,, .L'.1 
[\, l-1 
_l 1 L 
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V BE • BASE VOLTAGE-VOLTS 

TA. 2Soc 

18 ·S.DmA_::,,_ k'._50mA 

f\i V1 
IOmA~ k'._40mA 

v 
!Om~ ylOmA 

v 
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140 

~s1v ~ 
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V1 
v H-H tJ.'t 
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~ H H-1 +' 

~ 

40 

20 

0 
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!S s.o 
g 

~ 
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g 

l''~ 

~ l.O 

! 
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~ 
.:. 0.2 
~ :lj o. I 

I c • COLLECTOR CURRENT • mA 

COLLECTOR SATURATION VOLTAGE 
VERSUS COLLECTOR CURRENT 

t--'c • w1 8 

~ 2S c -ss•c L rJ_ 
~ ~ ....1lhc ~ 

J[ 
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VBE • BASE VOLTAGE-VOLTS 

som.iJ 
l--"t-t--t--t--ttt-ttt;~~40~-t-­

l0 mA 

] 
0 o~---'--""'o.4.,...-'--o~.e~~1.~2-'-~1~.6~--='2.o 

YeE • BASE VOLTAGE • VOLTS 

'c • COLLECTOR CURRENT • mA 

BASE SATURATION VOLTAGE 
VERSUS COLLECTOR CURRENT 
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:~ 
o.._....._....._..._.._._....._..._~~~~~ 

0.1 1.0 10 100 500 

le - coUEcTOR ·cURRENT - mA 



SWITCHING TIMES VERSUS 
COLLECTOR CURRENT 

IC - COLI.ECTOR CURRENT - mA 

STORAGE TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENTS 

r le • 10 mA +-+-+-+--t--f---tv---.rl 
Vee ·3.ov 

1 -101--t--t--t--t--t--t--t--vh"lr--1 

~-S.O v 
a 1--t--f---t---<~ .. ~ 
~ -6.0 - ""-0.-i''.-"l'+-+-+--+--t--1 .z 

0 2.0 4.0 6.0 B.O 10 

I s1 - TURN ON BASE CURRENT - mA 

FALL TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENTS 

o..._.__,..,_..._..,_._,...,_._,...,_..___,. 
0 2.0 4.0 6.0 s.o 10 

I Bl - TURN ON BASE CURRENT - mA 

COLLECTOR CUTOFF CURRENT 
VERSUS REVERSE BIAS VOLTAGE 

um l.Jc 
1! t- A ---+----+----+---+----+---+---t.z.__, 

J ~1->L<-+--+--+--+--+--+--+--+--+--l 

Yee - .COLI.ECTOR TO BA<E VOLTAGE - VOLTS 

----- ---·-·'-~---------- ··-- ---~--

FAIRCHILD TRANSISTOR 2N4137 

TYPICAL ELECTRICAL CHARACTERISTICS 

SWITCHING TIMES VERSUS 
AMBIENT TEMPERATURE 

TA - AMBIENT TEMPERATURE - °C 

STORAGE TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENTS 

I s1 - TURN ON BASE CURRENT - mA 

FALL TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENTS 

-l2 ic·30mA 7 V 
Vee •3.0V JZ 

i -10 .//_ ..L1 v 
~-s.01-+--+----+~~ ..... -r_,_ 'J'L £ 
a 1 ~~~JL-+--+-+--l 
~-6.0f--+-+-1--/-h'l--v-+'ii~"'"!'~-+-+-+-t-:::l _L]LJT ~ 

0 0 2.0 4.0 6.0 s.o 10 12 

i a 

50 

10 

~ 1.0 

I 
8 0.1 

-~ 

Isl - TURN ON BASE Cll!RENT - mA 

COLLECTOR CUTOFF CURRENT 
VERSUS AMBIENT TEMPERATURE 

f-Y B •20V 
.....d 

!£".'.'. 
:zF 

_.....d 

~ 
.LI 

L 
1,..-"J 

50 75 100 125 ISO 

TA - AMBIENT TEMPERATURE - °C 
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DELAY TIME VERSUS BASE-EMITTER 

50 
100 

OFF VOLTAGE AND TURN ON RISE TIME VERSUS TURN ON BASE 
BASE CURRENT CURRENT AND COLLECTOR CURRENT 

STORAGE TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENTS 

I Bl - TURN ON BASE Cll!RENT - mA 

lei - TURN ON BASE CURRENT - mA 

LOWER LIMITING 
VOLTAGE VERSUS 

SOURCE RESISTANCE 
lc· IOmA 

~ 
Pulse --1 

[\: 

\ 

~ LYcEO--

50i:=+:+:P:::::::i:::+:++i==:i::;t'll+:+l 
1--V c•3.0V :r llJl: 

i i: ~ .1'"71 
~ ID :t~ L.LJ./. 
!!! ~~ .i. ~ 
: -- r2f- g 
i'lf-4-v~v 
~ 1.0 i--+- +- ~ 

le - COLI.ECTOR CUR~ENT - mA 

EMITTER TRANSITION AND OUTPUT 
CAPACITANCES VERSUS REVERSE 

BIAS VOLTAGE 

'bJ 4.0t---~H<~ 

-:; +--+++~1----".i:.~ •o+-+++--+--+-+-+-1 

' 3.0t--+-t-t-+=-+l:S--+__,r+---+--+-++l 
iii 1--t--i Clli> I • 0 

;! t--, 
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<S 

1.01--+-+-++---+---+-HH----+---<--+-+-I 

o~~....,...,......,.....~~~_._--<--~ 
0.1 05 1.0 5.0 10 50 

RlVERSE BIAS VOLTAGE • VOLTS 

CONTOURS OF CONSTANT GAIN 
BANDWIDTH PRODUCT !frl 

le - COLL£CTOR CURRENT - mA 

AVERAGE PROPAGATION 
DELAY PER TRANSISTOR 

VERSUS COLLECTOR VOLTAGE 
w 1~~~~--.--.--.--.--.--. 
!! 

IK !OK 
..Ji. OL-'--'--'--1..-J'"-,--''---J'---J'--'--' 

IOOK O 10 

Rs • SOll!CE RlSISTANCE - OHMS Yee - SUPPLY VOLTAGE - VOLTS 
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-10 

Pulse Generator 
Vin Rise Time < 1 nsec 
Source Impedance = 500 

PW ?! 300 nsec 
Duty Cycle < 2 % 

Pulse Generator 
V;n Rise Time < 1 nsec 
Source Impedance = 500 
PW?. 300 nsec 
Duty Cycle < 2 % 

Pulse Generator 

tr < 0.5 nsec 

Z0 = 50 0 

10 % 

90 % 

CHARGE STORAGE TIME MEASUREMENT CIRCUIT 

560 

Vin 

5000 

+ 

0.0023 

10 
+ 

11 v 

9W 

0.0023 

10 
+ 

+ 
lOV 

toN - ton MEASUREMENT CIRCUIT 

3.3 K 

50Q 3.3 K 

0.0023 

0.005 

0.1 

22QO 0.1 

500 

0.0023 I 

0.005 

+ 
Vee= 3V 

Vout 

CIRCUIT FOR MEASUREMENT OF PROPAGATION DELAY 

tpd = Average Propagation per Transistor 
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+6V 10% Pulse waveform 
at point 'A' 

To Sampling Oscilloscope 
Input Impedance = 500 
Rise Time :$ 1 nsec 

o~.--\-~~--~-103 
V n 

90 3 

t off 
VBB= +13.2 V 
V;n=-21.9V 

To Sampling Oscilloscope 
Input Impedance= 500 
Rise Time :$ I nsec 

\ 

Waveforms I and 2 Superimposed 



2N4207 • 2N4208 • 2N4209 
PNP ULTRA HIGH-SPEED SWITCHES 

DIFFUSED SI LICON PLANAR* 

• ULTRA-FAST SWITCHING TIME-- to11 = 20 ns MAX. 

• LOW CAPACITY -- Cobo = 3.0 pf MAX. and C;bo = 3.5 pf MAX. 

• HIGH FREQUENCY - - fr = 850 MHz MIN. 

• LOW SATURATION VOLTAGE--Vee!satl = 0.18 V MAX.@ le= 10 mA 

• HIGH BREAKDOWN VOLTAGE-- LVeeo = 15 V MIN. 

ABSOLUTE MAXIMUM RATINGS £Note 11 
Maximum Temperatures 

Storage Temperature 
Operating Junction Temperature 
Lead Temperature (Soldering, 60 s Time Limit) 

Maximum Power Dissipation 
Total Dissipation at 25°C Case Temperature [Notes 2 and 31 

at 25°C Ambient Temperature [Notes 2 and 31 

Maximum Voltages and Current for Each Transistor 

Veeo 
Veeo 
Veeo 
le 

Collector to Base Voltage 
Collector to Emitter Voltage {Note 41 
Emitter to Base Voltage 
Collector Current 

2N4207 
-6.0Volts 
-6.0Volts 
-4.5 Volts 

50mA 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

-65°C to +200°C 
+200°C Maximum 
+300°C Maximum 

2N4208 
-12 Volts 
-12 Volts 
~4.5 Volts 

50mA 

0.7 Watt 
0.35 Watt 

2N4209 
-15 Volts 
-15 Volts 
-4.5 Volts 

50mA 

EPITAXIAL TRANSISTORS 

PHYSICAL DIMENSIONS 
in accordance with 

JEDEC (T0-18) outline 

I I .230 DIA 

mDIA.~1 • 1~09 
· 

030 .210 
MAX. .170 

Seating J_ i 
Pl~ 

3 LEADS n n n 00 MIN. 

:mD1A u u u-1 

NOTES: All dimensions in inches 
Leads are 1old·plated kovar 
Collector internally connected to case 
Package weiBht is 0.4 3 gram 

2N4207 2N4208 2N4209 
SYMBOL CHARACTERISTIC MIN. TYP. MAX. MIN. TYP. MAX. MIN. TYP. MAX. UNITS TEST CONDITIONS 

T, Charge Storage Time [Note 61 12 15 16 20 16 20 ns le = 10 mA I., = I., = 10 mA 
t.. Turn On Time [Note 61 11 15 11 15 11 15 ns le=lOmA l.,=1.0mA 
t.11 Turn Off Time [Note 61 11 15 14 20 14 20 ilS le= 10 mA I., = I., = 1.0 mA 
Cobo Common Base, Open Circuit Output Capacitance 2.0 3.0 2.0 3.0 2.0 3.0 pf le= 0 Yee= -5,0V 
C;bo Common Base, Open Circuit Input Capacitance 2.4 3.5 2.4 3.5 2.4 3.5 pf le= 0 Yee= -0.5 V 
h,. High Frequency Current Gain (f = 100 MHz) 6.5 11 le= lOmA Vee= -5.0V 
h,. High Frequency Current Gain (f = 100 MHzl 7.0 13 8.5 13 le= 10 mA Yee:;:: -10 V 
h,e DC Current Gain 35 85 15 60 35 60 le= 1.0 mA Vee= -0.5 V 
h,e DC Pulse Current Gain [Note 51 50 100 120 30 67 120 50 67 120 le= 10 mA Vee= -0.3V 
h,e DC Pulse Current Gain [Note 51 40 75 30 60 40 60 le= 50 mA Vee= -1.0 V 
h,e (-55°C) DC Pulse Current Gain [Note 51 20 50 12 40 20 40 le= 10 mA Vee= -0.3V 

''' Planar is a patented Fairchild process. 

NOTES: 
(1) These ratings are limiting values above which the serviceability of any semiconductor device may be impaired. 
(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 
(3) These ratings give a maximum junction temperature of 200°C and junction to ambient thermal resistance of 500°C/watt (derating factor of 2.3 mW/°C). Junction to case thermal resistance 

of 250°C/watt (derating factor of 4.57 inW/°C). 
(4) Rating refers to a high current point where collector to emitter voltage is lowest. 
(5) Pulse Conditions: length= 300 µ,s; duty cycle= 1%. 
(6) See switching circuit for exact values of le, 181 and 182• 
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FAIRCHILD TRANSISTORS 2N4207 • 2N4208 • 2N4209 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

2N4207 2N4208 2N4209 
SYMBOL CHARACTERISTIC MIN. TYP. MAX. MIN. TYP. MAX. MIN. TYP. MAX. 

Vc.Csatl Collector Saturation Voltage -.07 -0.13 -.07 -0.13 -.07 -0.15 
Vee (sat) Pulsed Collector Saturation Voltage [Note 51 -.08 -0.15 -.08 -0.15 -.08 -0.18 
Vc.Csatl Pulsed Collector Saturation Voltage (Note 5) -0.2 -0.5 -0.25 -0.5 -0.25 -0.6 
Vae (sat) Base Saturation Voltage -0.73 -0.8 -0.73 -0.8 -0.73 -0.8 
v •• (sat) Pulsed Base Saturation Voltage -0.8 -0.88 - 0.95- 0.8 -0.88 -0.95 - 0.8 -0.88 - 0.95 
Vae (sat) Pulsed Base Saturation Voltage -1.15 -1.5 -1.15 -1.5 -1.15 -1.5 
Ices Collector Reverse Current 0.020 10 
Ices Collector Reverse Current 0.048 10 
Ices Collector Reverse Current 0.068 10 
Ices (125°Cl Collector Reverse Current 0.012 5.0 
Ices (125°CJ Collector Reverse Current 0.012 5.0 
Ices U25°Cl Collector Reverse Current 0.012 5.0 
BVeao Emitter to Base Breakdown Voltage -4.5 -4.5 -4.5 
Vceo (sust) Collector to Emitter Sustaining Voltage [Note 41 -6.0 -12 -15 
BVc•s Collector to Emitter Breakdown Voltage -6.0 -12 -15 
BVcoo Collector to Base Breakdown Voltage -6.0 -12 -15 

TYPICAL ELECTRICAL CHARACTERISTICS 

2N4207 

c 
e 
I -8.0 
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COLLECTOR CHARACTERISTtCS* 
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VCE • COll.ECTOR:-EMlmR VOLTAGE • VOLTS 

UNITS TEST CONDITIONS 

Volts le= 1.0mA la= 0.1 mA 
Volts le= 10mA la= 1.0mA 
Volts le= 50mA la= 5.0mA 
Volts le= 1.0mA la= 0.1 mA 
Volts le= lOmA la= 1.0 mA 
Volts le= 50mA la= 5.0mA 
nA Vee= -3.0V Vae = 0 
nA Vee= -6.0V Vae = 0 
nA Vee= -8.0V Voe= 0 
µA Vee= -3.0V Voe= 0 
µA Vee= -6.0V Voe= 0 
µA Vee= -8.0V Voe= 0 
Volts le= 0 le= lOOµA 
Volts le= 3.0mA lo= 0 
Volts le= lOOµA Vae = 0 
Volts le= lOOµA 1. = 0 

... 
~ 
g; ;,of?"'H~~Hl+H--t-1-H 
" .. 
0 
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COLLECTOR CHARACTERISTICS* 
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• Single family characteristic on Transistor Curve Tracer. 
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" FAIRCHILD TRANSISTORS 2N4207 • 2N4208 • 2N4209 

COLLECTOR CHARACTERISTICS 
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~ -6.0 
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:s 

VcE - COUICTOR-EMITTER VOLTAGE - VOLTS 
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BASE CHARACTERISTICS 
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VERSUS . 

COLLECTOR-EMITTER VOLTAGE 

-~.o -3.o -5.o -1.0 - 9.o -II 

VcE ·COLLECTOR-EMITTER VOLTAGE - VOLTS 

TYPICAL ELECTRICAL CHARACTERISTICS 
2N4208 • 2N4209 

COLLECTOR CHARACTERISTICS 
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TYPICAL ELECTRICAL CHARACTERISTICS 
2N4207 • 2N4208 • 2N4209 

BASE CHARACTERISTICS 
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DC PULSE CURRENT GAIN 
VERSUS COLLECTOR CURRENT 
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2'1 ~ ~ T-oc. J...-1--N v M" ~ 
J..d-1 

V" 
I 1·c I-

v -t::(ffi N 
H l Jl 

-100 -00.1 -1.0 -10 

la -1.5 
g 
~- -1.3 
~ g 
~ 
;:: -I.I 

i 
~ --0.9 

~ 

~ --0.7 

~--0.5 

le - COLLECTOR CURRENT- mA 

COLLECTOR SATURATION 
VOLTAGE VERSUS 

COLLECTOR CURRENT 

BASE SATURATION VOLTAGE 
VERSUS COLLECTOR CURRENT 
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TA - AMBIENT TEMPERATURE - °C 
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VBE - BASE-EMITTER VOLTAGE - VOLTS 

INPUT AND OUTPUT 
CAPACITANCES VERSUS 
REVERSE BIAS VOLTAGE 

I.DO ·2.0 -4.0 -6.0 -8.0 

REVERSE BIAS VOLTAGE - VOLTS 

-2.0 

·JO 

le - COLLECTOR CURRENT- mA 

CONTOURS OF CONSTANT GAIN 
BANDWIDTH PRODUCT (fr) 

le - COlLECTOR CURRENT - mA 



FEATURES 
• HIGH FREQUENCY---, fr :::: 1.3 GHz Min. 
• HIGH h •• @ le:::: 10 mA-100 Min., 180 Typ., 300 Max. 
• LOW Vce!satl @ le = 1 O mA - 50 mV Typ., 150 mV Max: 
• LOW Cobo @Vea = 10 V - 2.0 pf Max. 
• LOW C;bo @ Vea = 0.5 V - 4.0 pf Max. 
• GUARANTEED PERFORMANCE AFTER FAST NEUTRON DOSE !10" nvtl 

ABSOLUTE MAXIMUM RATINGS 
Maximum Temperatures (Note 1) 

' Storage Temperature 
Operating Junction Temperature 
Lead Temperature (Soldering, 10 seconds Time Limit) 

Maximum Voltages (Note ll 
Veeo Collector to Base Voltage 
Vceo Collector to Emitter Voltage 
Veio Emitter to Base Voltage 

Maximum Power Dissipation (Note 2 and 3) 
Total Dissipation at 

25°C Case Temperature 
25°C Ambient Temperature 

··· ... 2N4251. 
NPN RADIATION RESISTANT SWITCH 
DIFFUSED SI UCON PLANAR* EPITAXIAL TRANSISTOR 

-55°C to +200°C 
+200°C Maximum 
+300°C Maximum 

15 Volts 
lOVolts 

4.5 Volts 

1.3 Watts 
0.25 Watt 

PHYSICAL DIMENSIONS 
in accordance with 

JEDEC (T0-46) outline 

t-----t-jii DIA. 

,085 
.065 

Collector 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

PRE-IRRADIATION 
SYMBOL CHARACTERISTICS MIN. TYP. MAX. 

Vceo(sustl Collector to Emitter Sustaining 
Voltage (Note 4 and 6) 

10 12 

BVees Collector to Emitter Breakdown Voltage 15 23 
BVuo Emitter to Base Breakdown Voltage 4.5 5.5 
h.e DC Pulse Current Gain (Note 41 32 78 
h.e DC Pulse Current Gain (Note 4l 62 124 
h.e DC Pulse Current Gain !Note 4) 100 180 300 
h.e DC Pulse Current Gain (Note 4l 94 170 
h.e F-55°Cl DC Pulse Current Gain (Note 4l 50 90 
Vee (sat) Pulsed Collector Saturation Voltage 

(Note 4l 
0.05 0.15 

Voe (sat) Pulsed Base Saturatiori Voltage !Note 4l 0.80 0.90 
h,. High Frequency Current Gain 13 15 

(f = 100 MHz) 
Cobo Coinmiln Base, Open Circuit 

Output Capacitance 
2.0 

C;bo Common Base, Open Circuit 
Input Capacitance 

4.0 

leoo Collector Cutoff Current 0.005 1.0 
leoo (150°Cl Collector Cutoff Current 10 
ton Turn On Time (see Figure ll 13 20 
to ff Turn Off Time {see Figure ll 49 60 

t, Charge Storage Time (see Figure 2l 60 80 

POST-IRRADIATION 
MIN. 

10 

15 
4.5 
5.0 
9.0 
15 
14 
8.0 

10 

TYP. MAX. UNITS TEST CONDITIONS 

20 

25 
5.6 
7.0 
12 
20 
17 
12 

0.18 

0.80 
13 

0.1 

13 
5.0 

4.0 

0.25 

0.90 

2.0 

4.0 

10.0 -
10 
20 
60 

80 

Volts 

Volts 
Volts 

Volts 

Volts 

pF 

pF 

µA 
µA 
ns 
ns 

ns 

le= lOmA la= 0 
(pulsed) 

le= 1.0mA la= 0 
le= 0 le= 1.0mA 
lc=100µA Vee= S.OV 
le= 1.0 mA Vee= 5.0V 
le= 10.mA Vee= 5.0V 
le=100mA Vee= 5.0V 
le=10mA Vee= 5.0V 
le::;: lOmA la= 1.0mA 

le= lOmA la= l.OmA 
le =10mA Vee= 5.0V 

le= 0 Vea= 10V 

le= 0 Va= 0.5V 

1. = 0 Vea= lOV 
le= 0 Vea= lOV 
le= lOmA la1 = 1.0mA 
le= lOmA la,= 1.0 mA 

laz = 1.0 mA 
le= 10 mA I.,= lOmA 

laz = 10 mA 
•Planar is a patented Fairchild process. 
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FAIRCHILD TRANSISTORS 2N4207 • 2N4208 • 2N4209 

100 

50 

SWITCHING TIMES VERSUS 
COLLECTOR CURRENT 

~--1.5J l 

le· lo 181 • 101B2H 

TYPICAL ELECTRICAL CHARACTERISTICS 

2N4207 • 2N4208 • 2N4209 

SWITCHING TIMES VERSUS 
AMBIENT TEMPERATURE 

20.--...--..---...--,.---..,.--.,---.---. 
le •110mA 1 

DELAY TIME VERSUS TURN ON 
BASE CURRENT ANO REVERSE 

BASE EMITTER VOLTAGE 

~ 
v8E101 • o 
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H 
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15 Vee. ,u v 
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' ~ ~ t,H 

~ ~ t... 
10 

5.0 - ~t, 

'di'-
2.0 

Lto 2.0 5.0 10 20 50 

le • COLLECTOR CURRENT - mA TA - AMBIENT TEMPERATURE - °C I Bl -TURN ON BASE CURRENT- mA 

STORAGE TIME VERSUS STORAGE TIME VERSUS STORAGE TIME VERSUS 
TURN-ON AND TURN-OFF TURN-ON AND TURN-OFF TURN-ON AND TURN-OFF 

BASE CURRENTS BASE CURRENTS BASE CURRENTS 
o.5 .-1,-· ... 12....,nsr-l'TT"""-r--.--,V"'T""<....,....,__, s.o 1---1 vcJ· -~ V-t--1-A:V--1--1r-,f->'1 io .--.---.---.-_L]~-..-~12J~--.--.--. 

1 8.0ns 7 '.k_•lOmA JL V l5 •20ns IT 15ns;z J/1 
: 0.4 [Z y ! 4.0 ,___,,___,,___,_,_,_,Lj-+--+---+>'.Ll'-lv---+---+ ~ 8.o z L. 10 •·.Z 
= 1 _,Lj 5.0 kd ::: ,,,i' ..LJ iii f--+--+-,v<-1-Ll--,___.__V~____..__.. 

~ o.3 ii V ~ _.d/ ~ i.o jl ~ ~ ~ ;., 6.o::/:~::L:k'.'.'.J~:.L.:v:::=::: 
; o.2 IZ Z 3.o ~ ~ 2.0 .L .Y ~ ~ 4.o t--hL."'+v?F-+-+-+5'"".o'"'~:-1-i--~...., 

0.1 ~ ~ _;; 1.01--V..!7"~'-V~~f'-li...-'--l~..o_~n•i'"""'1+-'--l+-'--l--l _m 2.0 t--l--l-=l""""'+-l--i--1--1--1--'--ll---I 

~ Vee. -l.5V 1:'.::::f ~ 1-t-1--+V-+-+-+-+--·+Vcc··l.5V 
'c • i.o mA 

0.1 0.2 0,3 0.4 0.5 

la2- TURN-OFF BASE CURRENT- mA 

FALL TIME VERSUS 
TURN-ON AND TURN-OFF 

BASE CURRENTS 
o.s~~~~I~~~~~~~ 

~ • 50 ns 

45ns z 

/ 
~,;pi 

"Ii o.41--t--+-ltt--+--+-1L,+--J-+--+-+--1 
~ I ~ fl O.l ,__,___,......,__,..,LJ-+--+--+--+--+--< 
ljj v 
~ 0.2 ~rl--t--,.i-#-~-+--+--+-1__,__. ...-1--+--l 
~ II .LJ ~I 
~ O. l t--hLf-t--l-c71J....dF--IP"l---jl---jl---jl---j--l 

V A Vcc··l.5V 
le~ I.a mA 

0 o~.___,.o.71-'-~o.~2-'-~o.73-'-~o.~4-'-~o.5 

I B2 - TURN-OFF BASE CURRENT - mA 

0 0~.___,.1.70-'-~2.~o-'-~i.7o-'-~4.~o-'-~5.o 
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"Ii 4.0 

~ 
fl J.O 
II! 
;:; 

! 2.0 

~ 

-= 1.0 

I B2 - TURN-OFF BASE CURRENT - mA 

FALL TIME VERSUS 
TURN-ON AND TURN-OFF 

BASE CURRENTS 
Vee· -1.5 v i j,7 

lc•IO:r lZ 
I.~ ~ 
.;;, Z"_ 

iJ 
~ / ~ 

lZ ~ 
L ....-r 

1.0 2.0 l.O 4.0 5.0 

IB2 -TURN-Off BASE CURRENT - mA 

"Ii 

~ 
!5 
" ~ 

i 
m 

le .. 50 mA 

00~'--2~.o__.__4~.o-'--6~.o,._,___.8.o--'_..,.w 

'e2 - TURN-Off BASE CURRENT - mA 

10 

8.0 

6.0 

4.0 

2.0 

00 

FALL TIME VERSUS 
TURN-ON AND TURN-OFF 

BASE CURRENTS 
~·8.0ns JL 17 

16.0ns/ [L 
I lL 4.0n'L 

I/ J/ / J.On~ 

.L L1 !LY" 

2.0 4.0 6.0 8.0 

I B2 - TURN-OFF BASE CURRENT - mA 

10 

RISE TIME VERSUS COLLECTOR 
AND TURN ON BASE CURRENTS 

le - COLLECTOR CURRENT - mA 

TURN ON AND TURN OFF 
TEST CIRCUIT 

V99 Vee= -1.SV 

2.2k 1300 

:~~- = 240n10.lpf Sk 

TO SAMPLING 
SCOPE 

Z1N ~100ko 
tr<l.Ons 

Z1N = SOi) 51D: 

tr:5; I.Ont -: 

!JI!! 
V99= GROUND 

V1N =-5.8V 

TofF 
v88 = -s.ov 
V1N = +9.BV 

'ci::::lOmA, 191 i::::l.OmA, l92::::ll.QmA 

CHARGE STORAGE 
TIME TEST CIRCUIT 

Vee= -lOV Vee= -3.0V 

O,lpF O.lpf 

t 510D ri 
2700 

__r-,_ O.lpf 3900 

Yin= +9.0V t-1--<.,_,,..._ll' 
P.W. = 240ns 5ln 
Zin= son 
tr~l.Ons . ":" 

lc~10mA, l91R:lOmA, 192::::::-lOmA 

TO SAMPLI~ 
SCOPE 

Zin ~lOOkn 
tr< 1.0ns . 

PROPAGATION DELAY TIME 
VERSUS 

COLLECTOR SUPPLY VOLTAGE 

FIVE STAGE RING OSCILLATOR 
FOR MEASUREMENT 

8.0 

yL-
~ 6.o 1---+---+-+--+-v-~-+-__, 

~ ~ i 4.or--~ 
_ 1---+---+---+- RL • 200 Q--t-----1 

ii'. 
Jt 2.0 

00~~--~2.o,---'---,_4~.o--+---='.6.o 

Vee - COLLECTOR VOLTAGE - VOLTS 
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OF PROPAGATION DELAY 

1 
tpd = 2r«o;; 

Vee 

OUTPUT 



PRE-IRRADIATION 
D.C. PULSE CURRENT .GAIN 

VERSUS COLLECTOR CURRENT 
200 ~~~JE~La~rtt~8'~ 

z IWl--f-l-tt--t---+-!~-+--1-......_t---l 

~ ~"" vcE • ;.ov 
~ ~++++--+V'_,,,,~~++--1--+--++-t---l 

~ 120 v i.,d--~ 
~ ~ ~"' ~ ~ Wlo'<'-++++--k'.:Jt--j'bf";~~·-1--+-++11--l 

..... 
~ ~~""'1=++--+-+++11--11--t+H-~ ........ 

0.1 1.0 10 100 
le • COLLECTOR CURRENT • mA 

FAIRCHILD 'fRANSISTOR 2N4251 

TYPICAL ELECTRICAL CHARACTERISTICS 

0.1 

POST-IRRADIATION 
D.C. PULSE CURRENT GAIN 

VERSUS COLLECTOR CURRENT 

1.0 10 
le - COLLECTOR CURRENT - mA 

100 

TYPICAL D.C. PULSE CURRENT 
GAIN VERSUS FAST-NEUTRON 

FLUX DOSAGE 

2.0 l-++++-l-++~-l-+++--1-++!+-I 

• • FAST N£UTRON FLUX DOSAGE • nvt 

FIGURE 1 FIGURE 2 

ton, toff TEST CIRCUIT 1'5 - TEST CIRCUIT 

ton : Vin = +4.8V, Vee = -1.2V 

toff: V;n = -4.0V, Vee = +4.8V 

Vea 

Vee =+1.5V 

lOOQ 
0.1 ~F 

f--oVouT 

Yee= +s.2v 

53011 

2.0 kQ 39Q TO SAMPLING SCOPE 

tr$ l.O ns 

Z1N = 100 kf.'! ·~~ 'f~~ 
PW~200 nA 

tr 51.0 ns 

ZIN= 500 

NOTES: 

PULSE SOURCE 
RISE TIME 51.0 ns 
PW~200ns 
Z=501l 

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 

vcc =+3.0V 

TO SAMPLING SCOPE 
RISE TIME 51.0 ns 
INPUT Z"'100kll 

(3) These ratings based on maximum junction temperature of 200'C and junction to case thermal resistance of 13S'C/watt (derating factor of 7.43 mW/'C) and junction to ambient 
thermal resistance of 700'C/watt (derating factor of 1.43 mW/'C). 

(4) Pulse conditions: length = 300 µs; duty cycle= 1%. · 
(5) Post-irradiation characteristics after an integrated fast(> 100 KEV) neutron flux of 10" nvt (neutrons per cm•). 
(6) This rating refers to a high-current point where collector to emitter voltage is lowest. 
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2N4359 
PNP LOW-NOISE, LOW-LEVEL AMPLIFIER 

• LOW NOISE ............ NF = 4.0 dB (MAX) AT 1.0 kHz 
• HIGH BETA ............. hFE = 50-500 AT 10 µA 
• EXCELLENT BETA LINEARITY ... FROM 10 µA TO 50 mA 
• HIGH BREAKDOWN VOLTAGE ... LVceo = 45 VOLTS (MIN) 

ABSOLUTE MAXIMUM RATINGS [Note 11 
Maximum Temperatures 

Storage Temperature 
Operating Junction Temperature 
Lead Temperature (Soldering, 60 Sec. Time Limit) 

Maximum Power Dissipation 
Total Dissipation at 25°C Case Temperature lNotes 2 and 31 

at 25°C Ambient Temperature I Notes 2 and 31 

Maximum Voltages 
Veeo Collector to Base Voltage 
Vew Collector to Emitter Voltage lNote 41 
V .. o Emitter to Base Voltage 

DI FF USED S I LI C 0 N PLAN AR':' TRANSISTOR 

- 65 °c to + 200°c 
200°c 
300°C 

1.2 Watts 
0.36 Watt 

-45 Volts 
-45 Volts 
-5.0 Volts 

PHYSICAL DIMENSIONS 
in accordance with 

JEDEC (T0-18) outline 

:-- --- 100 
050·----

NOTES: All d1rnens1ons1nmches 
leadsaregold·platedkovar 
Collector mternallyconnectedtocase 
Package weight 1s0.43gram 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature Unless Otherwise Noted) 

SYMBOL CHARACTERISTIC MIN. TYP. MAX. UNITS TEST CONDITIONS 

hFE DC Current Gain 5D 210 5DO lc=lOµA Ve,= -5.0 V 
hcc DC Current Gain 50 260 le= 100 µA Ve,=-5.0V 
h" DC Current Gain 50 310 600 le= 1.0mA Ve,= -5.0 V 
hFE DC Pulse Current Gain I Note 51 50 340 le = 10 mA VCE = -5.0 v 
hFE (Q°C) DC Current Gain 35 160 le = 10 .uA Ve,= -5.0V 
VeEO (sust) Collector to Emitter Sustaining Voltage -45 Volts le= 5.0 mA I,= 0 
h,, High Frequency Current Gain (f = 20 MHz) 1.0 6.0 10 le = 1.0 mA Ve, == -5.0 V 
NF Wide Band Noise Figure (f = 10 Hz to 10 kHz) 1.7 5.0 dB le = 20 11A Ve,= -5.0V 

Rs = 10 k!l Power Bandwidth = 15.7 kHz 
NF Narrow Band Noise Figure (f = 10 kHz) 1.0 3.0 dB le= 20 ,uA Ve,= -5.0V 

Rs = 10 ks! Power Bandwidth = 1.5 kHz 
NF Narrow Band Noise Figure (f = 1.0 kHzl 1.5 4.0 dB le= 20 µA VCE = -5.0V 

R5 = 10 kll, Power Bandwidth = 150 Hz 
BVeao Collector to Base Breakdown Voltage -45 Volts le= 1011A I,= 0 
BV,.o Emitter to Base Breakdown Voltage -5.0 Volts le= 0 I,= 100,uA 
leao Collector Reverse Current 0.35 10 nA I,= 0 Vea= -25V 
l,.o Emitter Cutoff Current 2.0 20 nA le= 0 VEB = -3.0 v 
Cobo Open Circuit Output Capacitance (f = 1.0 MHz) 4.0 6.0 pF I,= 0 Vea= 5.0 v 
cibo Open Circuit Input Capacitance (f = 1.0 MHz) 14 18 pF le= 0 v,, = -0.5 v 
leso (85°C) Collector Reverse Current 0.05 2.0 /LA 1, = 0 Ves=-25V 
Ve, (sat) Pulsed Collector Saturation Voltage I Note 51 -0.13-0.25 Volts le=lOmA Is = 1.0 mA v,, (sat) Pulsed Base Saturation Voltage I Note 51 -0.76-0.90 Volts le=lOmA I, = 1.0 mA 

* Planar is a patented Fairchild process. 

FAIRCl-llLCJ 

SEMICONDUCTOR 
313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 9625011, TWX: 910379~6435 A DIVISION OF FAIRCHILD CAMERA A~D INSTRUMENT CORPORATION 
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FAIRCHILD TRANSISTOR 2N4359 

SMALL SIGNAL CHARACTERISTICS (f = 1.0 kHz) 

SYMBOL CHARACTERISTICS MIN. MAX. UNITS TEST CONDITIONS 

h1. Small Signal Current Gain 50 700 le= 1.0mA Ve•= -'5.0 V 
hie Input Resistance 1.0 20 k ohms le ::, 1.0 mA Ve•= -5.0V 
hoe Output Conductance 5.0 60 µmhos le= 1.0 mA Ve,.= -5.0V 
h., Voltage Feedback Ratio 10 xrn-· le= 1.0 mA Ve,= -5:0V 

TYPICAL ELECTRICAL CHARACTERISTICS 

~ 10 

COMMON EMiTTER 
CHARACTERISTICS VERSUS 

COLLECTOR-EMITTER VOLTAGE 

Ic~oJ 
~TA··25°'cl 

>~ S.O (=LO kHz,=l=1=1~1=1=!=1 
:;; 
'" \ ~ 2. 0 l--'r-1\--+---+---+--+-+---+hfe---+---+i.,,.,--< 

g I' .i--~JL.,1,.-f==ih~;,=f"'f""i 
~ l.Ol ._,Ip" ·~ I -

s 1~,_+--1--.1-.,-.....-,...­
~ 0.5 1---1---1---1---1---1---1----+-- hoe-+-
u 
6i 
~ 0.21--+-+-+-+-+-+--1--1--+--

; 
i.3 0.1 '---'---'---'---'---1---1---1--1-......__. 

-5.0 -10 -15 -20 -25 

VCE ·COLLECTOR - EMITTIR VOLTAGE - VOLTS 

INPUT AND OUTPUT 
CAPACITANCES VERSUS 
REVERSE BIAS VOLTAGE 

f: l.OMHz 

; 12 ~~-.+-+-+-+-+-+-+--+-~ 
~ J\..o 
;:; I"" 
~8.0~ 

. 4.0 t-t-'P-..Hr.;c9oboi=·2,IE...=· o=l::::=l::::::l=::i 

0 0-::- 4.0 16 20 
VEB. Vea. REVERSE BIAS VOLTA.GE - VoLTS 

i!i 100 

I 

l3 
6i 0. I 

~ 
!i 

~ 0.0 I 

COMMON EMITTER 
CHARACTERISTICS VERSUS 

COLLECTOR CURRENT 
_l VcE • -5.0V 

TA• 25°C 
·I• l.OkHz 

L 
~· y 

lL 

hfe =:::::,,, ............ 
v c:::,,,. r--. 

~oe rs;: 

0.1 0.2 0.5 1.0 2.0 5.0 
le. COLLECTOR CURRENT ~ mA 

COLLECTOR SATURATION 
VOLTAGE VERSUS 

COLLECTOR CURRENT 

,;:> o.__......_...._._.__ ......... ........__.___........, 

10 

0.1 0.2 0.5 LO 2.0 5.0 10 JO 

'c -COLLECTOR CURRENT. mA 

2-29.2 

~<. 1.6 

COMMON EMITTER 
CHARACTERISTICS VERSUS 
AMBIENT TEMPERATURE 

VcE • ·5.0V 
le· 1.0 mA 

f • 1.0 kHz·-1---1---+---j!--+T--l 

~ 1.4 t---t--+-t---+--+­
> . 

> I. 2 r--+---+--:il---t-7"-t---t-7"''!--1 

~ I J._.+.~=F=::i=::(::::::J:=1 ~ 1.0 t:= 
6i 
~ 0.8" 1---1---+-__J!---l---+---4-+-~ 

~ 
g 0.6 l--...J......_J..__JL.._-1-....1...--1--'---' 

0 25 50 75 100 
TA. AMBIENT TEMPERATURE· °C 

BASE. SATURATION VOLTAGE 
VERSUS COLLECTOR CURRENT 

'"' . .-i---r-
~-0,8 ~ +-~ 
·~·0.6~~~ 
~ t- ~ 

~ f---H-1 
~ - 0.4 l--+-l-++-1--+-+-++--:if--+--! 
;:; 

~~-0.2 l--+-l-++-1--+-+-++--:if--+--! 

o.__ ........................ _'---'--'--'-'----''--~ 
0.1 0.2 0.5 1.0 2.0 5.0 10 30 

le- COLLICTOR ~URRENT - mA 
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FAIRCHILD TRANSISTOR 2N4359 

TYPICAL ELECTRICAL CHARACTERISTICS 

DC PULSE-CURRENT GAIN 
VERSUS COLLECTOR CURRENT 

le - COLL£CTDR CURRENT - rnA 

CONTOURS OF CONSTANT GAIN 
BANDWIDTH PRODUCT (fr) 

J TA 2s~c 

j---1 

T 
:'5 8 ['! :'5 g 8 

Hs ~ "' " ~ ~ Ii Ii Ii 
--

le - COlLECTOR CURRENT mA 

CONTOURS OF CONSTANT 
NARf:OW BAND NOISE FIGURE 

COLLECTOR-BASE DIODE 
REVERSE CURRENT VERSUS 

REVERSE BIAS VOLTAGE 
TA 2J C 

cu 

~ 0.2 

§ 
8 0.1 t----+-----+----+--+----< 

0 
~ go.oos 

-10 -10 -JO -'10 

Vea - COLLECTOR BASE VOLTAGE - VOLTS 

EQUIVALENT INPUT NOISE 
VOLTAGE VERSUS 

COLLECTOR CURRENT 

Ve£ - -5.0V 

-50 

~ 0.004 R!~~+j...__--+ l-+-t----+--+--+-t-+--1 
§ I~ 
~0.00J ~Hz 

I - LO k~2 /Ip, ~;::$~==:::l ! 001 >----+---+-+-
11

+---+ · 1alkHz I 

0. 001 '---'--'---'-''---'--_c__c_JL.L.~ 

~ 
' lOk 

0.01 0.1 

le - COLLECTOR CURRENT - mA 

C.ONTOURS OF CONSTANT 
NARROW BAND NOISE FIGURE 

1.0 

iu 1.0 

0.5 

0 

_u 0.2 

COLLECTOR CUTOFF CURRENT 
VERSUS AMBIENT TEMPERATURE 

50 JOO 

IA - Ai\18tlNJ lli\\PlRATURL - C 

EQUIVALENT INPUT NOISE 
CURRENT VERSUS 

COLLECTOR CURRENT 

115 

0.J '--~~~~~-~~-'-'----' 

~ 

0.01 0.02 0.05 0.1 0.2 0.5 1.0 

le COLLtCIUR CURRlNT - mA 

CONTOURS OF CONSTANT 
NARROW BAND NOISE FIGURE 

~ 10k1--"~""+'-+-r'----'+-""C--+-Pi~,.. 

§!! 

~ 
~ 
u 

~ l k ~-"l.c--1'...t-.P...---+--+-+-t++-+--l ~ l k .___,,_._____,,...+--,__--+ ___ ---1----+-+-++----l 
Si 

0.02 0.05 0. 1 0.2 0.5 LO 

le - COLLE.CTOR CURRENT - mA 

WIDE BAND NOISE FIGURE 
VERSUS SOURCE RESISTANCE 

16 .---,---,--,-,,.----,---,-~..-..---. J VcE • -5.0V _ 

14 1----+--+--H--+- BANDWIDTH ~' 15: 7 kHz -

I k 2k 5 k IOk 20k 50k IOOk 

Rs SOURCE RESISTANCE OHMS 

100~~.~~~~-~~~~~ 
0.02 0.05 0.1 0.2 0.5 1.0 O.OJ 0.02 0.2 D.S Ul 

IC - COLLECTOR CURRf.NT - mA 

100 lk 

NOISE FIGURE 
VERSUS FREQUENCY 

!Ok 

f FRLt)UlNC'T · Ht 

le - COLLf.CTOR CURRlNT - rnA 
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TYPlCAL ELECTRICAl CHARACTERISTICS 

1.6 
~ 
E 

z 
1.1 

~ 
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0 

u 0.8 

~ 

1\ 
16 

z 

11 
u 

§ 

~ 
8.0 

_u 

COLLECTOR CHARACTERISTICS* 

-5.0 -!O -15 -20 -25, -.fi 

vcE - c~LLECTOR-~M1n[R ~bLrAGE ·_: y_~LTS 

'COLLECTOR CHARACTERISTICS* 

-~ -10 . -15 -20 -25 -45-

VCE - COLLECTOR-EMITTER VOLTAGE - VOUS • 

COLLECTOR CHARACTERISTICS* 

VCE c COlliCTOR-Ef,11~~R VOLTAGE - VOLTS 

COLLECTOR CHARACTERISTICS* 

-11) -15 -JO -)5 .-40 -45 

VcE · COLLf.CTOR:EMITTER VOLTAGE·- VOLTS. 

NOTES: . . , . _ . . . . , 
(1) These ratings are limiting values above which the serviceability of any individual semiconductor 'device may be .impaired. 
(2) These are steady state limits. The factory should be consulted on applications involving pulsed or .low-duty cycle operations. 

COLLECTOR CHARACTERISTICS* 

COLLECTOR CHARACTERISTICS* 

-JO -JS -40 -45 

. VCE - COLLECTOR-EMITTER VOLTAGE - VOLTS 

(3) These ratings give a maximum junction temperature of 200°C and junction to case thermal resistance of 146°C/Watt (derating factor of 6.85 mW/°C); junction to ambient thermal resistance 
, · of 486°C/Watt (derating factor of 2.06 mW/°C). 
(4) This rating refers to a high-current point where collectoi to emitter voltage is lowest. "· 
(5) Pulse Conditions: length= 300 µs; duty ·cycle= 1%. 

* Single family characteristic on Transistor Curve Tracer. 
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2N4872 
PNP RADIATION RESISTANT SWITCH 

DIFFUSED SILICON PLANAR* II EPITAXIAL TRANSISTOR 

• GUARANTEED PERFORMANCE AFTER NEUTRON IRRADIATION OF 3X10 14 nvt(> 10 keV.) 
• HIGH FREQUENCY ••••••• fr= 800 MHz (MIN.) • AFTER RADIATION 
• ULTRA-FAST SWITCHING •••• t.. = 20 ns (MAX.) @ le= 10 mA • AFTER RADIATION 

• . . . t.11 = 20 ns (MAX.) @ le = 10 mA • AFTER RADIATION 
• LOW SATURATION VOLTAGE •• Vee(sat) = 0.2 V (MAX.) @ le= 10 mA ·AFTER RADIATION 
• EXCELLENT BETA •••••••• hFe = 15 (MIN.) @ le= 10 mA • AFTER RADIATION 
• LOW CAPACITANCE. • • • • • • C.bo = 3.0 pf (MAX.) • AFTER RADIATION 

• • • • • • • C;bo = 3.5 pf (MAX.) • AFTER RADIATION 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 
storage Temperature 
Operating Junction Temperature 
Lead Temperature (Soldering, 10 seconds time limit) 

Maximum Power Dissipation 
Total Dissipation at 25°C Case Temperature (Note 2 and 3) 

at 25°C Ambient Temperature (Note 2 and 3) 

Maximum Voltages and Currents 
Veso Collector to Base Voltage 
VCES Collector to Emitter Voltage 
Yem Collector to Emitter Voltage (Note 4) 
Veso Emitter to Base Voltage 
le Collector Current 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

PRE-IRRADIATION 

SYMBOL CHARACTERISTIC MIN. TYP. MAX. 

h1. High Frequency Current Gain (f = 100 MHz) 9.0 10 
C.bo Common Base, Open Circuit Output Capacitance 2.0 3.0 
C;bo Common Base, Open Circuit Input Capacitance 2A 3.5 
t.. Turn On Time (Note 6) 11 15 
t.11 Turn Off Time (Note 6) 15 20 
TS Charge Storage Time Constant (Note 6) 14 20 
BVeso Collector to Base Breakdown Voltage -12 
Vceo(sust) Collector to Emitter Sustaining Voltage (Note 4) -12 -17 
BVces Collector to Emitter Breakdown Voltage -:12 -20 
BVeso Emitter to Base Breakdown Voltage -4.5 -5.0 
Ices Collector Reverse Current 0.04 10 
Ices( 125°C) Collector Reverse Current 0.02 5.0 

hFe DC Pulse Current Gain (Note 5) 50 65 120 
hFe (-55°cl DC Pulse Current Gain (Note 5) 20 30 

Vce(sat) Collector Saturation Voltage -0.08 -0.13 

Vee( sat) Pulsed Collector Saturation Voltage (Note 5) -0.11-U5 

Vee( sat) Pulsed Collector Saturation Voltage (Note 5) -0.28 -0.5 

Vse(sat) Base Saturation Voltage -0.73 -0.8 

Vae(sat) Pulsed Base Saturation Voltage (Note 5) - 0.8 - 0.88 - 0.95 
Vse(sat) Pulsed Base Saturation Voltage (Note 5) -1.15 -1.5 

-65°Cto +200°c 
+200°C 
+300°C 

0.7Watt 
0.3 Watt 

-12Volts 
-12 Volts 
-12Volts 
-4.5Volts 

50mA 

POST-IRRADIATION 
3Xl0 14 nvt(>10 keV) 
MIN .. TYP. MAX. 

8.0 9.0 
2.0 3.0 
2.4 3.5 
15 20 
9.0 20 
6.0 20 

-12 
-12 -19 
-12 -20 
-4.5 -5.0 

0.4 10 
0.2 5.0 

15 20 

6.0 8.0 

-0.17 -0.2 

-0.17 -0.2 

-0.5 -0.7 

-0.73 -0.8 

- 0.8 - 0.88 - 0.95 

-1.15 -1.5 

313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 
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UNITS 

pf 
pf 
ns 
ns 
ns 
Volts 
Volts 
Volts 
Volts 
nA 
µA 

Volts 

Volts 

Volts 

Volts 

Volts 

Volts 

PHYSICAL DIMENSIONS 
in accordance with 

JEDEC (T0.18) outline 

3 LEADS 

:8f:DIA. 

Base 

Collector 

NOTES: All dimlnsiOl'UJ In inche$ 
l..is•nilOld·plMedkcMlr 
Collectorintem.ilyeOllllllCtedto~ 
PKQp .. l;ltllOA3lfllm 

TEST CONDITIONS 

le= 10 mA Vee= -lOV 
le =0 Vea= -5.0V 
le=O Vea= -0.5 V 
le= 10 mA la1=1.0mA 
le= 10 mA la1 = la2 = 1.0 mA 
le=lOmA la1 = ls2= 10 mA 
le= 0.1 mA Is= 0 
le =3.0 mA la=O 
le= 0.1 mA la=O 
lc=O le= 0.1 mA 
Vee= -6.0V Vse = 0 
Vee= -6.0V Vse = 0 
le= lOmA · Vee= -0.3V 

le= 10 mA Vee= -0.3 V 

le= 1.0 mA la= 0.1 mA 

le= lOmA la= 1.0 mA 
le= 50mA la= 5.0mA 

le= 1.0 mA la= 0.1 mA 

le= 10 mA Is= 1.0 mA 

lc=50mA la= 5.0 mA 

*Planar is a patented Fairchild process. 

l=AIRCHILCJ 

SEMICONDUCTOR 
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FAIRCHILD TRANSISTOR 2N4872 

TYPICAL •ELECTRICAL CHARACTERISTICS 

POST-IRRADITION PRE-IRRADIATION 

500 

100 

50 

10 

5.0 

1.0 
1012 

DC PULSE CURRENT GAIN 
VERSUS FAST 

NEUTRON DOSAGE 

TA= 25°C -
le· 10 mA _ 
VcE •. -0.3 V 

""' ......... 
N 

\ 

1013 1014 

0 - FAST NEUTRON DOSAGE - nvt t> lOk.eVJ 

LEAKAGE CURRENT VERSUS 
FAST NEUTRON DOSAGE 

1015 

SWITCHING TIMES AND 
CHARGE STORAGE TIME 

CONSTANT VERSUS 
FAST NEUTRON DOSAGE 

w~~~~~~~~~~~~ 

TA•25°C 

o'--..l-J...J..L~'---"-'...J..L--J~"-'..J....1.--' 

1012 1013 1014 

;- FAST NEUTRON DOSAGE - nvt (> lOkeVl 

COLLECTOR TO EMITTER 
VOLTAGES VERSUS 

FAST NEUTRON DOSAGE 
1.0 

TA .250~ 
25 

TA• 25 C 

VcE • -6.0V 
0.8 

0.6 

0.4 

0.2 

0 
1012 

y 
v _y 

-l-

1013 1014 

Ii 

1015 

ts 
~ 
g 21 

~ 
i'i 
g 19 

§ 
eJ 8 17 

15 
1012 

SVCEs ®le• 0.1 mA 

l---7 Vern !susU@ le= 3.0 ~ 

1013 1014 

0 - FAST NEUTRON DOSAGE - nvt l>lOkeVI ~ - FAST NEUTRON DOSAGE - nvt l>lOkeVI 

z 

DC PULSE CURRENT GAIN 
VERSUS COLLECTOR CURRENT 
AND FAST NEUTRON DOSAGE 

VcE • ·5.0V 

~ 100 l--~f+-f+--l-+++--¥-+-1.+1--+-+--1-+1 

~ B so 
~ 
;r 60 
<-> 
0 

~~ «) 

le - COLLECTOR CURRENT - mA . 

!::t 

COLLECTOR CHARACTERISTICS" COLLECTOR CHARACTERISTICS'" 

il! 
!;; 

~' -6:0 

I -4.0 iv-.,..._-t.c.+-ol-,c,_+, 

8 

~ -30 

8 

i -w 

<-> 
- -2.oV-"F-+-::J.....,~t-+Jf--+HH 

<-> 
-10 

VcE - COllECTOR-EMITIER VOLTAGE - VOLTS 
VCE - COLLECTOR-EMITTER VOLTAGE-VOLTS 

COLLECTOR CHARACTERISTICS" COLLECTOR CHARACTERISTICS"' 

VcE - COLLECTOR EMITTER VOLTAGE -VOLTS VCE - COLLECTOR-EMITTER VOLTAGE - VOLTS 

COLLECTOR CHARACTERISTICS* COLLECTOR CHARACTERISTICS"' 
-50 ] 
-40 ~ • -55°C 

-" 

-8.0 

VcE - COLLECTOR EMITTER VOLTAGE - VOLTS VCE - COLLECTOR-EMITTER VOLTAGE - VOLT 

* Single family characte.ristic OR.Transistor Curve Tracer. 

NOTES: 
(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 
(3) These IJllings are based on a maximum junction temperature of 200°C and junction to ambient thermal resistance of 586°C/Watt (derating factor of l.72mW!°C); Junction 

to case thermal resistance of 250°C/Watt (derating factor of 4.0 mW!°C). 
(4) Rating refers to a high current point where collector to emitter voltage is lowest. 
(5) Pulse Conditions: length = 300 µs; duty cycle = 1 % . 
(6) See switching circuit for exact values of le, IBI, and 182. 
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COLLECTOR SATURATION 
VOLTAGE VERSUS 
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FAIRCHILD TRANSISTOR 2N4872 

TYPICAL ELECTRICAL CHARACTERISTICS 

PRE-IRRADIATION 

-14 

·12 

-2.D 

BASE SATURATION VOLTAGE 
VERSUS COLLECTOR CURRENT 

le - COLLECTOR CURRENT· mA 

CONTOURS OF CONSTANT GAIN 
BANDWIDTH PRODUCT (fr) 
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FAST NEUTRON DOSAGE 
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SWITCHING TIMES VERSUS 
AMBIENT TEMPERATURE 

181 ·1 82 .. 1 mA 
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DELAY TIME VERSUS TURN ON 
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's1 - TURN ON BASE CURRENT - mA 
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RISE TIME VERSUS COLLECTOR 
AND TURN ON BASE CURRENTS 

le - COUECTOR CURRENT - mA 

STORAGE TIME VERSUS 
TURN-ON AND TURN-OFF 

BASE CURRENTS 

7J [Z[ 
fs • 20 ns 7 IS ns;.z J..7 

]_ .LJ 1ons£ 

IL k1 

V" y 5.0 'i!--'r 

2.0 4.0 6.0 1.0 ID 
182 • TURN-<JfF BASE CURRENT· mA 

FALL TIME VERSUS 
TURN-ON AND TURN-OFF 

BASE CURRENTS 

0 '--'--1~.o-'--2.~o-'-~i.~o-'-~~~o-'-~5.o 

I 82 - TURN-<JfF BASE CURRENT • mA 

1.0 

PROPAGATION DELAY TIME 
VERSUS 

COLLECTOR SUPPLY VOLTAGE 
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~ 6.o 1---+--+--+--+v~..LJ"--1--1 
~ ~ 
.. ~ .. i4.0 y 
"' t---+---+---<- Rl • 200 Q--+---

~ll. 2.0 t---+---+---<~--+---+-----1 

00'----'--_~2.o _ _.__~~.o-_..____.~.o 

Yee - COUECTOR VOLTAGE - VOLTS 

FAIRCHILD-· TRANSISTOR 2N4872 

TYPICAL, EL.ECTRICAL. CHARACTERISTICS 

PRE-J RRADIATION 

STORAGE TIME VERSUS 
TURN-ON AND TURN-OFF 

BASE CURRENTS 
0.5 ... 12 ···1 v 

I 1.ons 7 
1 0.41--1--ilf--t--tlL--+-+-+-,,,.._-t-P""""' 

:u: j _Lj 5.0 ni:.d 
O.l t--11-++-..i.t1'17'-t-+_Li--t-v:7F--+-+-; 
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~ .LJ l.O c;.., 

v _.i-+-:i> 0.1 l--f--f-I _..-i-1--:bo--F-f--t--t--t--I 
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OO 0.1 0.2 O.l 0.4 0.5 

192 ·TURN-OFF BASE CURRENT· mA 

TURN ON AND TURN OFF 
TEST CIRCUIT 

Vee Vee= -1.5v 

22k 130 

;~~- = 240n10.lpF 
Z1N = 50 Sin 
tr l.Ons -=-

5k • 

TO SAMPLING SCOPE 
Z1N~lOQko 
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!ll!i TQFF 
Vee= GROUND Vee= -8.0V 

Y1N = +9.BV V1N = -5.SV 
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FALL TIME VERSUS 
TURN-ON AND TURN-OFF 

BASE CURRENTS 
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I B 2 • TURN-OFF BASE CURRENT • mA 
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STORAGE TIME VERSUS 
TURN-ON AND TURN-OFF 

BASE CURRENTS 
5.0 I T l.i' 
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CHARGE STORAGE 
TIME TEST CIRCUIT 
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2N4873 
RADIATION RESISTANT HIGH-SPEED NPN SATURATED SWITCH 

DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTOR 

• GUARANTEE.D PERFORMANCE AnER FAST NEUTRON DOSAGE (3 x 10'4 nvt > 10 keVl 
•FAST SWITCHING-13 ns MAX . .,.s @10 mA 
• HIGH h .. -19 MIN.@10 mA, 1.0 vmo MIN. PREIRRADIATION) 
• HIGH fr -600 MHz MIN. @ 10 mA 
• LOW Yee lsatl- 0.3 V MAX.@ 10 mA 
• 15 VOLT MIN. LYeeo 

ABSOLUTE MAXIMUM RATINGS [Note 11 
Maximum Temperatures 

Storage Temperature 
Operating Junction Temperature 
Lead Temperature (Soldering, 60 seconds time limit) 

Maximum Power Dissipation 
Total Dissipation at 25°C Case Temperature [Note .2 and 3l 

at 100°C Case Temperature [Note 2 and 3l 
at 25°C Ambient Temperature [Note 2 and 3l 

Maximum Voltages and Currents 
Veeo Collector to Base Voltage 
Vees Collector to Emitter Voltage 
Vero Collector to Emitter Voltage [Note 4l 
Veeo Emitter to Base Voltage 
le DC Collector Current 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

SYMBOL CHARACTERISTIC PRE-IRRADIATION 

Vero lsustl 

ilVces 
BVeeo 
BVeeo 
h.e 
hFE 

h .. (~55°Cl 
h,. 

Collector to Emitter Sustaining Voltage 
[Note 4 and 5l 

Collector to Emitter Breakdown Voltage 
Collector to Base Breakdown Voltage 
Emitter to Base Breakdown Voltage 
DC Pulse Current Gain [Note 5l 
DC Pulse Current Gain [Note 5l 
DC Pulse Current Gain [Note 5l 
High Frequency Current Gain 

(f = 100 MHzJ 

*Planar is a patented Fairchild process. 

NOTES: 

MIN. TYP. MAX. 

15 16 

40 48 
40 

4.5 6.0 
110 120 150 
70 80 
35 
7.0 9.4 

-65°C to +200°C 
+200°C 
+300°C 

1.2 Watts 
0.68 Watt 
0.36 Watt 

40 Volts 
40 Volts 
15 Volts 

· 4.5 Volts 
200mA 

POST-IRRADIATION 
13 x 1014 nvt>10 keV) 
MIN. TYP. MAX. 

15 22 

40 45 
40 
4.5 6.0 
19 21 
15 17 

6.0 
6.0 8.0 

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 

UNITS 

Volts 

Volts 
Volts 
Volts 

PHYSICAL DIMENSIONS 
in accordance with 

JEDEC (T0-18) outline 

NOTES: AH dimensions Ill illdlel 
LNds are llJld-pin.d konr 
C.ollectorlntemllllyconnectedllOc-. 
...,,...._i:&fltraD.43anm 

. TEST CONDITIONS 

le= 10 inA 1, = 0 

le=lOµA Vee= 0 
le= 10 µA le='= 0 
le= lOµA le= 0 
le = 10 mA Vee = 1.0 V 
le= 100 mA Vee= 1.0V 
le= lOmA Vee=l.OV 
le= 10 mA Vee= 10 V 

(3) These ratings give a maximum junction temperature of 200°c and junction to case thermal resistance of 146°C/watt (derating factor of 6.85 mW/°C), junction to ambient thermal 
resistance of 486°C/watt (derating factor of 2.06 mW/°C). . 

(4) Ratings refer to a high-current point where collector to emitter voltage is lowest. . 
(5) Pulse Conditions: length = 300 µs; duty cycle :::;2%. 
(6) See switching circuits fo~ exact value of le, 191, and 182• 

F=AIRCHILCJ 

SEMICONDLJCTOR 
313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (4 1 5) 962·5011, TWX: 910-379-6435 A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 
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., -~ FAIRCHILD TRANSISTOR 2N4873 

ELECTRICALCilARACTERISTICS (25°C Free Air Temperature unless otherwise noted)" 

k 

k 

~ -c 

POST-IRRADIATION 
SYMBOL CHARACTERISTIC PRE-IRRADIATION (3 x 101• nvt > 10 keVl 

MIN. TYP. MAX. MIN. TYP. MAX. UNITS 

Yee (satl Pulsed Collector Saturation Voltage 0.15 0~20 0.20 0.30 Volts 
[Note 51 

Vee (satl Pulsed Collector Saturation Voltage 0.13 0.18 0.17 0.28 Volts 
[Note 51 

Va,dsatl Pulsed Base Saturation Voltage 0.72 0.80 0.87 0.72 0.81 0;87 Voit~ 
.''' 

·.[Note 51 
v ... (satl Pulsed Base Saturation Voltage 0.74 0.85 1.0 0.74 0.85 1.0 Volts 

[Note 51 
Ices Collector Reverse Current 0.01 0.40 0.01 0.40 µA 
C.bo Common-Base, Open Circuit Output 

Capacitance 4.0 4.0 pF 

'"s Charge Storage Time Constant .6.0 13 6.0 13 ns 
[Note 6l 

t •• Turn On Time [Note 61 9.0 12 10 13 ns 
t.11 Turn Off Time [Note 6] 13 18 12 18 ns 

lc.s (125°Cl Collector Cutoff Current 50 µA 

TYPICAL ELECTRICAL CHARACTERISTICS 

PRE-IRRADIATION 
DC PULSE CURRENT GAIN 

VERSUS COLLECTOR CURRENT 

TA• 25°C += 
Va• 5. av+-

J..-+- t-...... 

500 

' 

POST-IRRADIATION 
(3 x 101• nvt > 10 keVl 

DC PULSE CURRENT GAIN 
VS. COLLECTOR CURRENT 

TA• 25°C 

Va • 5.0 V 

j..-"' .!----

500 

z 
~ 100 

I s 
!!j 
ii". 

DC PULSE CURRENT GAIN VERSUS 
FAST NEUTRON DOSAGE 

TA•25°C : 
le· IOmA __ 
Va ·5.01/ 

T"" 
~ 
~ 

IS 

TEST CONDITIONS 

le= 10 mA la= 1.0 mA 

le= 10 mA la= 3.3 mA 

le= 10,mA la= 1:omA 

le= 10 niA la= 3.3 mA 

Ve,= 20 V v .. =" 0 

Vea= 5.0V 1, = 0 
le = la1 z 10 ma, la2Z -10 mA 

le z lOmA la1 z3.3mA 
le z lOmA la1 z3.3 mA 

I., z -3.3 mA 
Vea= 20V 1, = 0 

COLLECTOR TO EMITTER VOLTAGE 
VERSUS FAST NEUTRON DOSAGE 

50 l +-
BVCES @ le • I~ 

J7 

I- v '\ 
.i-+-

F- V 5.0 'j~i° l • !OmA j- +-
g 10 ~ 100 g 10 

I 0 
0.1 

~'r!!. 

I 
0 

TA • 25°C 
0 1.0 I. 

1.0 ·IQ 100 0.1 1.0 10 100 1012 1013 1014 1ol5 1012 1013 1014 1015 
le - COL1£CTOR CURRENT - mA 'c - COLl£CTOR CURRENT - mA ~-FAST l>EUTRON DOSAGE • nvt l>IOkeVI •- FAST l>EUTRON DOSAGE - nvt l>llllreVI 

ii! 0. 
g 

~ o. 

i5 
~ o. 

~ 
g 0. 

~ 
' 0 j . 

COLLECTOR SATURATION VOLTAGE 
VERSUS FAST NEUTRON DOSAGE 

5 
T •25~ " -1c =io mA 

4 

3 

2 7 
18 • 1.omA J.-

"" ,, 
If-+- ~elO! ·~ 

Q 

.~ ~ ~ ~ 
+-FAST ~UTRON DOSAGE - nvt l >IO keVI 
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,. 
l)j 
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.'.. 0.2 

~ 
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COLLECTOR SATURATION VOLTAGE 
VERSUS.COLLECTOR CURRENT · 

f-lc·101 8 

·I 

) • 250c -55•c .J. 
~ 1)1<; l.r1 jhC ~ 

JE 
0.1 1.0 10 100 500 

le - COLl£CTOR CURRENT - mA 

BASE SATURATION VOLTAGE 
VERSUS COLLECTOR CURRENT 

1--"" ii 0.4 

:~ 
o.__..~~_._ ......... ~~~~~ 
0.1 1,0 10 100 500 

le .. • COL1£CTOR CURRE/.IT • OIA 



SWITCHING TIMES VERSUS 
COLLECTOR CURRENT 

~ 2.0 l---+-+-+-1---+--+-+-+----+---+--i 

~ l.ol..,..o_..,...2.0~.,.5.'="o ~10--:200:---'---'-:'::50--:1-=oo--,,:JOO 
le - COLLECTOR CURRENT - mA 

STORAGE TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENTS 

I- .'c • 10 mA +--+--+--+--+--+--+-v....-t 
Vcc·J.ov 

~ · 10 l---+--+--+--+--+--t--+--vl-7"r---1 

!Z v 
~ -8.0 l---+--+--+--+--+--tr7_.,...,_t--r---1 a ~z 
~ q 
::i -6.Ql--1-->---<-y. 

i1i .L l-d ~ -4.ol--+--+-v.-<+--+-+-+-+,.......~,.....,,r---i 
.Ll .a•' !.--

-±:'::[ -~-2.ov] .-' I 

..-i- 6 0 "' 

2.0 4.0 6.0 8.0 lO 

'el - TURN ON BASE CURRENT - mA 

FALL TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENTS 

QL-.-'--,,.,,.__,__.,...,_..._..,.,,_-+-~~-,.. 

0 2.0 4.0 6.0 8.0 10 

I Bl - TURN ON BASE CURRENT - mA 

FAIRCHILD TRANSISTOR 2N4873 

TYPICAL ELECTRICAL CHARACTERISTICS 

2.0 

SWITCHING TIMES VERSUS 
AMBIENT TEMPERATURE 

t, 

0.50 50 lOO 150 200 
TA • AMBIENT TEMP£RATURE - °C 

STORAGE TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENTS 

I Bl - TURN ON BASE CURRENT - mA 

FALL TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENTS 

-~-2.0 v.., ~ 

o.,_,~2.o:-"-~4~.o-+-~6.o,........~8~.o-+-~l0,._._-7.l2 

I Bl - TURN ON BASE CURRENT - mA 

COLLECTOR CUTOFF CURRENT 
VERSUS REVERSE BIAS VOLTAGE 

DELAY TIME VERSUS BASE-EMITTER 
OFF VOLTAGE AND TURN ON 

BASE CURRENT 

ill 
;!i 
~ -4.0 

i1i 
ffi -3.01----lt--+-l--'. 'l-H++--1-+--+--hll 
I= 
:;; 
~ -2.0t--1-+--t-+-~H ,-,.--+--fr--+-1 
::i 

OL----J~'-1.....L<J...J-U~-..__,.J......J_, 

l.O 5.0 50 
I Bl - TURN ON BASE CURRENT - mA 

STORAGE TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENTS 

I Bl - TURN ON BASE CURRENT - mA 

o~~~-+--'-~~~~~ 

50 

0 5.0 10 15 20 25 30 
191 -TURN ON BASE: CURRENT - mA 

COLLECTOR CUTOFF CURRENT 
VERSUS AMBIENT TEMPERATURE 

lOOO Tl • '15[oc 

~ t-t=-'A~~':.:::j:=::.J==::j:=:::j::::=j::=j::::pz~ ~ f--Ve•20V 
.L'.l 

lZ 
2 

LL 
0 

.E 
L 

l.,.-1 

50 75 100 1'15 150 

Vee - COLLECTOR TO BASE VOLTAGE - VOLTS TA - AMBIENT TEMPERATURE - °C 
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RISE TIME VERSUS TURN ON BASE 
CURRENT AND COLLECTOR CURRD 
50 

t-v c·l.DV 12ll f L 
~L 7_ 

~ i-1 .L i i-- ~ lZ': .,<;> 
IL .LI 

i--
r- ~ ~ 

1--H ........ ff 

1 o. 1.0 10 100 

IC • COLLECTOR CUR~ENT - mA 

EMITTER TRANSITION AHO OUTPU 
CAPACITANCES VERSUS REVERSE 

BIAS VOLTAGE 
5,0 

4.0 "bJ 
04) 

~ 3.0 

t-+- CObo 1, • o 

2,0 

l.O 

0 
0.1 

r- t-,.._ 

0,5 1.0 5.0 10 
REVERSE BIAS VOLTAGE - VOLTS 

AVERAGE PROPAGATION 
DELAY PER TRANSISTOR 

VERSUS COLLECTOR VOLTAGE 
~ 7.0 \ 

~ 6.0 1---t--+--+--+--+--+--+--+---+-

~ 
~ 5.0 

~ 4.0 

!;; 
~ 3.0 

~ 
LL.I 2,0 1---+--+--+--+--+--+-+--+---+-
'.i AVERAGED OVER TEN STAGES 
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0 2.0 4.0 6.0 8.0 

Vee - SUPPL y VOLT AG[ - VOLTS 



. 0 . 

~ -10 

Pulse Generator 
Vin Rise Time < 1 ns 
Source lmpedahce = 500 
PW ~ 300 ns 
Duty Cycle < 2 % 

Pulse Generator 
Vin Rise Time < 1 ns 
Source Impedance = 500 
PW ~ 300 ns 
Duty Cycle < 2 % 

Pulse Generator 

tr < 0.5 ns 

Z0 = 500 

tpd=~ 
20 

FAIRCHILD TRANSISTOR 2N4873 

CHARGE STORAGE TIME MEASUREMENT CIRCUIT 

'A' 

0.lµF 

5000 910 

0.0023 .µF 

560 0.002~1 
lOµF 10 

--'-+ it--------1 

+ + 
11 v lOV 

to!>! - to" MEASUREMENT CIRCUIT 

500 3.3k0 

0.0023 
.µF 

2200 O.lµF 
,--...,..'lt-_-tt--~J Vo u t 

0.005µF 0.005µF 

O. lµF O. liiF 

+ + 
Vss Vee= JV 

CIRCUIT FOR MEASUREMENT OF PROPAGATION DELAY 

tpd = Average Propagation per Transistor 

2-302 

. +6V 

0 
10% Pulse waveform 
at point 'A' 

-4V ---T~-------

's 

To Sampling Oscilloscope 
Input Impedance = 500 
Rise Time ~ 1 ns 

Vout 
90 % 

t off t off 
v88= +12.0 v 
Vin= -2o.9 V 

To Sampling Oscilloscope 
Input Impedance = 500 
Rise Time ~ 1 ns 

Waveforms 1 and 2 Superimposed 



2N4960 · 2N4961 · 2N4962 · 2N4963 
NPN GENERAL PURPOSE AMPLIFIERS AND SWITCHES 

DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS 

• LVceo--80 VOLTS MIN. 

• hFe -- 12 SPECIFICATIONS FROM 100 µA TO 500 mA; 

-55°C TO +125°C 

• Vce(sat) -- 0.5 V MAX. AT 500 mA; 0.18 V MAX. AT 150 mA 

• f, - - 250 MHz MIN. AT 50 mA 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 

Storage Temperature 
Operating Junction Temperature 

-65°C to +2oo•c 
+2oo•c 

Maximum Power Dlulpatlon (Note 2 & 3) 2N4960 2N4961 2N4962 2N4963 

Total Dissipation at Case Temperatura, 25°C 3.5 3.5 1.5 1.5 Watts 

at Ambient Temperature, 25°C 0.8 0.8 0.5 0.5 Watts 

Maximum Voltages 

Vcso Collector to Base Voltage 

Vceo Collector to Emitter Voltage (Note 4) 

Veso Emitter to Base Voltage 

60 

60 

6.5 

80 

80 

6.5 

60 80 Volts 

60 80 Volts 

6.5 6.5 Volts 

PHYSICAL DIMENSIONS 
in accordance with 

JEDEC (T0-18) outline 

NOTES: All dlllllrlllont In illc:MI 
LMds .,, pld-plll9d klMr 
Coltlctorlnt.mlll!rconnectedtaCUI 
'-c .... WlllNll0.43.,.m 

2N4962 • 2N4963 

PHYSICAL DIMENSIONS 
in accordance with 

JEOEC (T0·39) outline 

NOTES: Alldimensions1ninches 
Leads•r11old·11latedKOVAR 

CASE 

l11d No. 3 lnternaH~ connected lol:IH 
P1ck11ewei1t1tisl.23gr1ms 

2N4960 • 2N4961 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

SYMBOL CHARACTERISTICS MIN. TYP. MAX. MIN. TYP. MAX. UNITS TEST CONDITIONS 

hFE DC Current Gain 30 60 30 60 lc=lOOµA Vee= 10 V 
hFE DC Current Gain 60 100 60 100 lc=l.O mA Vce=lO V 
hFE DC Pulse Current Gain (Note 5) 90 140 90 140 le= 10 mA Vce=lO V 
hFE DC Pulse Current Gain (Note 5) 100 150 100 150 lc=50 mA Vce=lO V 
hFE (-55°C) DC Pulse Current Gain (Note 5) 10 40 10 40 lc=l50 mA Vce=l.O V 
hFE DC Pulse Current Gain (Note 5) 40 100 40 100 lc=l50 mA Vce=l.OV 
hFE (125°C) DC Pulse Current Gain (Note 5) 130 500 130 500 lc=l50 mA Vce=l.O V 
hFE (-55°C) DC Pulse Current Gain (Note 5) 25 60 25 60 lc=l50 mA Vce=lO V 
hFE DC Pulse Current Gain (Note 5) 100 180 300 100 180 300 lc=l50 mA Yce=lO Y 
hFE (125°C) DC Pulse Current Gain (Note 5) 270 650 270 650 lc=l50 mA Vce=lO V 
hFE DC Pulse Current Gain (Note 5) 70 100 70 100 lc=300 mA Vce=lO V 
hFE DC Pulse Current Gain (Note 5) 45 60 45 60 lc=500 mA Vce=lO V 
hto High Frequency Current Gain (f= lOOMHz) 2.5 4.0 6.0 2.5 4.0 6.D lc=50 mA Vce=lO V 
Vce(sat) Pulsed Collector Saturation Voltage (Note 5) 0.04 0.o7 0.04 0.07 Volts lc=lO mA ls=l.O mA 
Vce(sat) Pulsed Collector Saturation Voltage (Note 5) D.15 0.18 0.15 0.18 Volts lc=l50 mA la=l5 mA 
Vce(sat) (125°C) Pulsed Collector Saturation Voltage (Note 5) 0.18 0.36 0.18 0.36 Volts lc=150 mA ls=l5 mA 
Vce(sat) Pulsed Collector Saturation Voltage (Note 5) 0.25 0.31 0.25 0.31 Volts lc=300 mA 18=30 mA 
Vce(sat) Pulsed Collector Saturation Voltage (Note 5) 0.38 0.50 0.38 0.50 Volts lc=500 mA ls=50 mA 
Vse(sat) Pulsed Base Saturation Voltage (Note 5) 0.67 0.72 0.67 0.72 Volts lc=lO mA Is= 1.0 mA 
Vae(sat)(-55°C) Pulsed Base Saturation Voltage (Note 5) 0.92 1.10 0.92 1.10 Volts lc=l50 mA la=l5 mA 
Vae(sat) Pulsed Base Saturation Voltage (Note 5) 0.78 0.82 0.90 0.78 0.82 0.90 Volts lc=l50 mA h=l5 mA 
Vee(sat)(125°C) Pulsed Base Saturation Voltage (Note 5) 0.63 0.73 0.63 0.73 Volts lc=l50 mA la=l5 mA 
Vae(sat) Pulsed Base Saturation Voltage (Note 5) 0.95 1.05 0.95 1.05 Volts lc=300 mA la=30 mA 
Vse(sat) Pulsed Base Saturation Voltage (Note 5) 1.1 1.3 1.1 1.3 Volts lc=SOO mA la=SO mA 
VBE(On) Pulsed Base Emitter On Voltage (Note 5) 0.75 0.88 0.75 0.88 Volts le= 150 mA Vce=lO V 

*Planar is a patented Fairchild process. 

FAIRCHILCJ 

SEMICONDUCTOR 
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FAIRCHILD TRANSISTORS 2N4960 • 2N4961•2N4962 • 2N4963 

ELECTRICAL CHARACTERISTICS (25° Free Air Temperature unless otherwise noted) 

2N4960 • 2N4962 2N4961 • 2N4963 
SYMBOL CHARACTERISTIC MIN. TYP. MAX. MIN TYP. MAX. UNIT TEST CONDITIONS 

Vceo(sust) Collector to Emitter Sustaining Voltage (Note 4 & 5) 60 80 Volts lc=lO mA la:D 

BVCES Collector to Emitter Breakdown Voltage 60 80 Volts le= 10 µA ls:::O 

BVcao Collector to Base Breakdown Voltage 60 80 Volts lc=lO µA IE=O 

BVEBO Emitter to Base Breakdown Voltage 6.5 6.5 Volts lc:O IE=lO µA 

lcao Collector Cutoff Current 1.0 10 1.0 10 nA le=O Vee= SO V 

lcao(125°C) Collector Cutoff Current 1.0 10 1.0 10 µA le:O Vcs=50 V 

IEBO Emitter Cutoff Current 1.0 10 1.0 10 nA lc:O Vea:4.0 V 

Ccb Collector to Base Capacitance (I= 1.0 MHz) 11 15 11 15 pF le:O Vca:lO V 

Cob Emitter to Base Capacitance (f::: 1.0 MHz) 50 75 50 75 pF lc:O Ves=0.5 V 

Ion Turn On Time (Note 6, Fig. 1) 70 150 70 150 ns lc::::;150 mA IBJ::::;15 mA 

to ff Turn Off Time (Note 6, Fig. 1) 700 1000 700 1000 ns lc::::;150 mA ls1::::;15 mA 
ls2::::;-15 mA 

Ion Turn On Time (Note 6, Fig. 1) 80 80 ns lc,:::;300 mA la1::::;30 mA 

!off Turn Off Time (Note 6, Fig. l) 600 600 ns lc::::;300 mA 181::::;30 mA 
la2::::;-30 mA 

Ion Turn On Time (Note 6, Fig. 1) 100 100 ns lc::::;500 mA la1::::;50 mA 

!off Turn Off Time (Note 6, Fig. l) 500 500 ns lc::::;500 mA la1::::;50 mA 
la2::::;-50 mA 

TYPICAL COLLECTOR AND BASE CHARACTERISTICS 

2N4960 • 2N4962 2N4961 • 2N4963 
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SATURATION REGION 
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FAIRCHILD TRANSISTORS 2N4960 • 2N4961•2N4962 • 2N4963 

TYPICAL BASE 
CHARACTERISTICS 
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TYPICAL ELECTRICAL CHARACTERISTICS 
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TYPICAL BASE 
CHARACTERISTICS 
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FAIRCHILD TRANSISTORS 2N4960 • 2N4961 • 2N4962 • 2N4963 

TYPICAL ELECTRICAL CHARACTERISTICS 

SWITCHING TIMES VERSUS 
AMBIENT TEMPERATURE 
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ton"toff TEST CIRCUIT 

NOTES: 

l.5µs 
lOV -r-i 

ov _J L.:r 
0.1 F 

Pulse Source 500 . · µ 
Rise Time~ 5.0ns 
FallTime ~lOns 

le 
150mA 
300mA 
500mA 

-4V 

l.OkO 

Rb 
3140 
1570 
940 

+50V 

RL 
3300 
167 0 
1000 

To Sampling Scope 
Rise Time~ l.Ons 
lnputr~ lOOko 

1. These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
2. These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 
3. These ratings give a maximum junction temperature of 200°C and junction to case thermal resistance of 50°C/Watt (derating factor of 20 mWl°C) for the 2N4960 and 

2N4961; 117°C/Watl (derating factor of 8.6 mW/°C) for the 2N4962 and 2N4963 . Junction to ambient thermal resistance of 219°C/Watt (derating factor of 4.6 mW/°C) for 
the 2N4960 and 2N4961 350°C/Watt derating factor of 2.9 mW/°C) for the2N4962 and 2N4963. 

4. Rating refers to a high-current point where collector-to-emitter voltage is lowest. 
5. Pulse Conditions: length == 300 µS; duty cycle = 1 %. 
6. See switching circuit for exact values of le, IBr, and lsi. 
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SE5020 · ·SE5021 · SE-5022 · SE5023 · SE5024 
NPN RF-AGC AMPLIFIERS 

DIFFUSED SILICON PLANAR*TRANSISTORS 

GENERAL DESCRIPTION - TheSE5020, SE5021, SE5022, SE5023, andSE5024areRFtransistors 

with gain, bandwidth, noise characteristics, and package suitable for high-performance, high­

stability TV applications. 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 

Storage Temperature 

Operating Junction _Temperature 

Maximum Power Dissipation 

Total Dissipation at 25°C Case Temperature 

at 25°C Ambient Temperature 

Maximum Voltages 

vcao 
_VCEO 

VEBO 

Collector to Base Voltage 

Collector to Emitter Voltage 

·Emitter to Base Voltage 

(Note 2) 

(Note 2) 

(Note 3) 

-55°C to +175°C 

175°C Maximum 

0.260 Watt 

0.175 Watt 

20 Volts 

20 Volts' 

3.0 Volts 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless .otherwise noted) 

Symbol Characteristic Min. Typ. Max. 

NF Noise Figure SE5020 2.8 3.3 
(f = 200 MHz) SE5021 3.5 4.0 

PG Power Gain SE5020 20 25 27 
(f = 200 MHz) SE5021 20 25 27 

SE5022 18 21 

V AGC(30) AGC Voltage for SE5020 4.0 4.5 5.0 
30 dB Gain Reduction 
(f = 200 MHz) 

NF Noise Figure SE5023 3.0 6.0 
(f = 45 MHz) SE5024 3.0 6.0 

PG Power Gain SE5023 22.5 25.5 28.5 
(f = 45 MHz) SE5024 22.5 25.5 28.5 

V AGC(30) AOC Voltage for SE5023 4.4 4.9 5.4 
30 db Gain Reduction 
(f = 45'MHz) SE5024 5.2 5.7 6.2 

ere Reverse Transfer Capacity, SE5020 through 0.25 0.37 0.5 
Common Emitter SE5024 

hFE DC Pulse Current Gain SE5020 through 20 40 200 
(Note 4) SE5024 

313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 
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Units 

~l 
dB 

Volts 

$} .. dB 

dB 

dB 

Volts} 
Volts 

pF 

PHYSICAL DIMENSIONS 
in accordance with 

JEDEC (10-72) 

4 LEADS 

:mo1A. 

COLLECTOR 

CASE 

NOTES: All diinensions In Inches 
leads are gn1c1,p1ata;1 kowlr 

. Test Conditions 

VAGC 1.4 v 
Rg ··75 fl (Note 5) 

Neutralized Performance 

RS• = 75 fl (Note 5) 

VAGC = 2.75V 

Rs = ·• 5,0· fl (Nqte 6) 

Unneutra:iized Performance 

Rs = 50 fl (Note 6) 

IE= O, VCB = 10 V, f = 1.0MHz 

(Emitter and can guarded) 

Ic = 4.0 mA, VCE = 5.0 v 

*Planar is a patented Fairchild_ process. 

FAIRCl-tlLCJ 

SEMICONDUCTOR 
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FAIRCHILD TRANSISTORS Sf:'.5020 • SE5021 • SE5022 • SE5023 • SES024 

ELECTRICAL CHARACTERISTICS (25 ° C Free Air Temperature unless otherwise noted) 
--'-

SymbQl Characteristic Min. Typ. Max. Units Test Conditions 

1CBO 
Collector Cutoff Current SE5020 through 50 nA IE 0 VCB 10 v 

SE5024 

VCEO(sust) Collector to Emitter SE 5020 through 20 Volts re 1.0 mA IB 0 
Sus\aining Voltage SE5024 
(Notes 3 and 4) 

BVCBO Collector to Base SE5020 thro!lgh 20 Volts IC 100 µA IE 0 
Breakdown V9ltage SE5024 

BVEBO Emitter to Base SE5020 through 3.0 Volts re 0 IE 100 µA 
Breakdown Voltage SE5024 

VCE(sat) Collector Saturation SE 5020 through 3.0 Volts re 10 mA IB 5.0 mA 
Voltage SE5024 

VBE(sat) Base Saturation Voltage SE5020 through 0.96 Volts re 10 mA IB 5.0 mA 
SE5024 

hfe High Frequency Current SE5020 · SE5021 3.75 5.0 8.0 } Gain (f " 100 MHz) SE 5022 through 3.0 4.5 8.0 IC 4.0 mA VCE 10 v 
SE5024 

.. 
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FAIRCHILD TRANSISTORS SE5020 • SE5021 • SE5022 • SE5023 • SE5024 

COLLECTOR CHARACTERISTICS* 
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PULSED DC CURRENT GAIN 
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60 VCE -:'.so~++-t---1-+-t-t--+--l 

10 20 00.1 0.2 0.5 1.0 2.0 

!l-5020-012 

le - COLLECTOR CURRENT - mA 

COLLECTOR CUTOFF CURRENT 
VERSUS AMBIENT TEMPERATURE 

~ 1000 

U
i - 100 ~ 1-

l71 
z 

v 
.Y "" 10 

~ 
L 

.L'.I ~ 
"' 1.0 

~ 
I 

~ 

<:: 

0.1 
0 20 40 60 BO 

TA~AMBIENT TEMPERATURE-'C 

COMMON EMITTER 
FEED-BACK CAPACITY 

VERSUS COLLECTOR VOLTAGE 

100 

~ 0,81--+--+-+--+--+--+--+--+-"-+--< 

'3 

~ 0.6 ..,.[r+--+--+--+-+--<-+--+-+--t 
~ ~ TA"85°C 

~0.4 ~ 
2'5 TA •25°C 

~ 

~ 0.2 t--+-+--+--+--+--+--+--+-+--1 

J 

Vee - COLLECTOR VOLTAGE - VOLTS 

TYPICAL ELECTRICAL CHARACTERISTICS 

COLLECTOR CHARACTERISTICS* 

~ 16 

$; 
~ 121--11+-~-f...,.o!"" 

El I 8.0 HJH-¥-h-r'-++-:±--l--f=i 

V CE - COLLECTOR VOLTAGE - VOLTS 

COLLECTOR SATURATION VOLTAGE 
VERSUS COLLECTOR CURRENT 

"" 4.0 !::; u-so20-013 
g 

~ 3.0 
g 

1c·21 8 

~ 

~ 2.0 

~ 

uo~u 

1 

~ 
l.O ~ TA •85'C H 

~ rt =>~ 0 O.l 0.2 0.5 l.O 2.0 5.0 10 20 
le - COLLECTOR CURRENT - mA 

MAXIMUM DISSIPATION 
VERSUS TEMPERATURE 

115t---r~-+--+--+---+--+---t 

1501----+-~-a---+--+---+--+---t 
~ ~ 
~ 125 ""' 

iJi ~ 
~ 1001----t--+--+~...-+ ~,....--+--+--i 

~ 75t----+--+--+--+u..._..,_ ........ --+--< 

i ~ 
50>---+---+--+--+---+>""""'--+---< 

,{:" " 15~,-,_-,,r,,_-,,-6 +--+--+--+-~ . ..-~-i 
00 

... 

"' ~ 0.46 

::i 

25 50 15 100 115 15-0 115 

TA - AMBIENT - 'C 

DISTRIBUTION OF COMMON 
EMITTER FEED·BACK 

CAPACITY 

Vc5•IOV 
I • l,O,MHz+--+-++rr+-1-+-++t-H 

I •O 

~ 0,42 f-HH-+-+-+-11-+-t-H-l-!-+-l--vt-)lt-H 

~ V1 
~ 0.38 >-HH-+--+-+-1-+-+4-IPl__.~ .... v+---+-+-++-+-H 
~ 
" VI ~u 0,34 f-HH-+-+-.,i.£.<l-+-t-H-1-1-+-l-++t-H 

kf 
<l' o.JO H ,,_,,, ... ," 

o'-.1 wo.us -'2.o-"-""'10-20""J0.,_40.,_..,60-"1oc..,so'--'-90""95,-98,.,...,,. 99"".5.,..99. 9 
0.2 l.O 5.0 50 99 99.8 

PERCENTILE DISTRIBUTION • ~ 
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NOTES: 

FA.l~CHILOJRANSISTORS s·E5020•$E502,k~,SE5;022.·· .. SE5;023 •SE5q24 
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T1.: Fe_r_r:iie C~re. J.ndlana Gen. Corp. F-684-03 
T2: 6 Turns 116 Buss Wire ID· 1!4"L•3/4" 

FIGURE 1 FIGURE 2 

(1) These ratings are limiting values above which the serviceability of aiiy individual semiconductor device may be impaired. 

(2) These ratings give a maximum junction temperature of 175°C and junctionCtoc~ase thermal .resisfarice of 583°C/Watt (derating factor of 1.73 mW/°C); junction-to-
ambient thermal resistance of 850°C/Watt (derating factor of Ll 7 mW/°C). · · . . · · ; 

(3) Rating refers to a .high~current point where collector-to-emitter voltage is lowest. 

(4) Pulse Conditions: length = 300 µsec; duty cycle = 1 %. 
(5) Test conditions are as.shown on Fig. 1 with fixed neutralization. Neutralization is optimum for .a typical device with ere~ 0.37 pF. 

(6) Test condition,s are as shown on Fig. 2. This test assures gain variations.:::;. a°dB around a tYilical 25.5 dB nominal for the unneutralized case. For the neutralized case 
(MAG) typical gains of 40 dB are obtainable with the SE51)23 and SE5024 at 45 MHz. 



2N5022 · 2N5023 
PNP HIGH VOLTAGE, HIGH CURRENT SWITCHES 

DIFFUSED SILICON PLANAR':' 

• FAST SWITCHING .......•. to,= 25 ns (TYP) @ 500 mA 
. . . . . . . . . tou = 65 ns (lYP) @ 500 mA 

• LOW SATURATION VOLTAGE ••. VeE(sat) = 0.7 V (MAX) @ 1.0 A 
• HIGH FREQUENCY ...••.•• fr= 200 MHz (MIN) @ 50 mA 
• HIGH BETA ............ h,E = 40 - 100 @ 500 mA 

. . . . . . . • • . . . hFE = 40 (MIN) @ 1.0 A 

ABSOLUTE MAXIMUM RATINGS (Note 1) 
Maximum Temperatures 

Storage Temperature 
Operating Junction Temperature 
Lead Temperature (Soldering, 60 second time limit) 

Maximum Power Dissipation (Note 2 and 3) 
Total Dissipation at 25°C Case Temperature 
Total Dissipation at 25°C Ambient Temperature 

Maximum Voltages and Current 
Veso Collector to Base Voltage 
Vm Collector to Emitter Voltage 
Vew Collector to Emitter Voltage (Note 4) 
VEBo Emitter to Base Voltage 
le Maximum Collector Current (Note 5) 

-65°C to + 200°c 
+200°c 
+300°C 

2N5022 
-50 Volts 
-50 Volts 
-50 Volts 
-5.0 Volts 

1.0 Amp 

4.0 Watts 
1.0 Watt 

2N5023 
-30 Volts 
-30 Volts 
-30 Volts 
-5.0Volts 

1.0 Amp 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

2N5022 2N5023 
SYMBOL CHARACTERISTIC MIN. TYP. MAX. MIN. TYP. MAX. 

t •• Turn On Time (Note 6) 25 40 25 40 
to ff Turn Off Time (Note 6) 65 90 65 90 

hFE DC Pulse Current Gain (Note 5) 15 40 30 50 
h,, DC Pulse Current Gain (Note 5) 25 45 100 40 60 100 
h,. DC Pulse Current Gain (Note 5) 25 45 40 60 
hFE(-55°C) DC Pulse Current Gain (Note 5) 10 25 20 45 
VeE(sat) Pulsed Collector Saturation Voltage (Note 5) -0.l -0.2 -0.09 -0.17 
Ve,(sat) Pulsed Collector Saturation Voltage (Note 5) -0.24 -0.4 -0.19 -0.35 
Ve,( sat) Pulsed Collector Saturation Voltage (Note 5) -0.41 -0.8 -0.3 -0.7 
h1o High Frequency Current Gain (f = 100 MHz) 1.7 2.3 2.0 2.8 
Ccb Collector to Base Capacitance 18 25 20 25 
Ceb Emitter to Base Capacitance 80 100 80 100 

'NOTES: 
(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 

EPITAXIAL TRANSISTORS 

UNITS 

ns 
ns 

Volts 
Volts 
Volts 

pF 
pF 

PHYSICAL DIMENSIONS 
in accordance with 

JEDEC (T0-39) outline 

37001A ~ 
350. . t- 335 DIA -..I • 

009 240 
125~·315 

. I 2t 

Seating _i_ l 
Pl'"' -r T 

3. LEADS. ~ ~ ~ 0. 5 MIN 
01901A __J_ 

.016 

CASE 

NOTES: All d<mtn$1cns 1n >nchu 
Ludsut:g()ld·platedl(OVAR 
Lead No 3111ternallyconnectedlocue 
Pacl<aQewe1gl!t1s l.23111am$ 

TEST CONDITIONS 

le= 500 mA I,,= 50mA 
le= 500 mA I.,= SOmA 

I,,= -50 mA 
le= 100 mA Ve,= -1.0 V 
le= 500 mA VeE = -1.0 V 
le= 1000 mA Ve,= -5.0V 
le= 500 mA VeE = -1.0 V 
le= 100 mA Is= 10 mA 
le= 500 mA Is= 50 mA 
le= 1000 mA I,= 100 mA 
le= 50 mA Ve•=-lOV 
Yes= -lOV 1, = 0 
VBE = 0.5 v le= 0 

*Planar is a patented Fairchild process. 

(3) These ratings give a maximum junction temperature of 200°C and junction to case thermal resistance of 43.8°C/Watt (derating factor of 22.8 mW!°C); junction to ambient 
thermal resistance of 175°C/Watt (derating factor of 5.72 mW!°C). 

(4) This rating refers to a high current point where collector to emitter voltage is lowest 
(5) Pulse Conditions: length= 300 µ.s; duty cycle= 1%. 
(6) See switching circuit for exact values of le, Is, and Is» 
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. .. ·FAIRCHILD TRANSISTORS 2N5022 • 2N5023 

ELEC'tRl~AL CHARACTERISTICS (25°C Fre~ Air Temperature unless otherwise no~e~) . 

2N5022 2N5023 
SYMBOL CHARACTERISTIC MIN. TYP. MAX. MIN. TYP. MAX. UNITS 

VeEO(Sust) Collector to Emitter Sustaining Voltage (Note 4 and 5) -50 -30 Volts 

BVeeo Collector to Base Breakdown Voltage -50 -30 Volts 

BVeE~ · . Collector.to Base Breakdown Voltage -50 -30 Volts 

BVEeo Emitterto Base Breakdown Voltage -5.0 -5.0 Volts 

VeE(sat) · Pulsed Base Saturation Voltage (Note 5) -0.8 -1.0 -0.8 -1.0 Volts 

VeE(sat) Pulsed Base Saturation Voltage (Note 5) -0.9 -1.02 -1.4 -0.9 -1.02 -1.4 Volts 

Vee( sat) Pulsed Base Saturation Voltage (Note 5) -1.2 -1.75 -1.2 -1.75 Volts 

le Es Collector Reverse Current 10 100 nA 

lcES Collector Reverse Current 8.0 100 nA 

ICES(l00°C) Collector Reverse Current 1.5 15 µA 

lces(l00°C) Collector Reverse Current 1.0 15 µA 

2N5022 

COLLECTOR CHARACTERISTICS COLLECTOR CHARACTERISTICS COLLECTOR CHARACTERISTICS 

TEST CONDITIONS 

lc=lOmA le=O 

le= 100 µA IE=O 

le= 100 µA VeE=O 

IE== 100 µA le=O 

le= 100 mA le= lOmA 

le= 500 mA le= 50mA 

le= 1000 mA le= 100 mA 

VcE = -30V Vee:;= 0 

VeE = -20V Vee= 0 

VcE '= -30V Vee =0 

VcE=-20V Vee =0 
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VERSUS COLLECTOR CURRENT 
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FAIRCHILD TRANSISTORS . 2N5022 • 2N5023 

TYPICAL ELECTRICAL CHARACTERISTICS 
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FAIRCHILD TRANSISTORS·. 2N5022 • 2N5023 

DELAY TIME VERSUS TURN ON 
BASE CURRENT AND REVERSE 
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! e LOW FEEDBACK ICrel -- D.25-0.5D pf (Guaranteed Min. and Max.I 

• LOW NOISE FIGURE -- 4 dB (Max.I at 1 OD MHz 

• HIGH POWER GAIN-- 20.dB (Min.I at 100 MHz 

• FORWARD AGC 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 
Storage Temperature 
Operating Junction Temperature 

Maximum Power Dissipation 
Total Dissipation at 25°C Case Temperature 

at 25°C Ambient Temperature 

Maximum Voltages 

Veao Collector to Base Voltage 
Ve•o Collector to Emitter Voltage 
V.,o Emitter to Base Voltage 

(Note 2l 
(Note 2l 

(Note 31 

SE5050 • SE.5051 
NPN RF AMPLIFIERS 

DIFFUSED SILICON PLANAR*TRANSISTORS 

-55°C to +175°C 
175°C Maximum 

0.260 Watt 
0.175 Watt 

20 Volts 
20 Volts 

3.0 Volts 

PHYSICAL DIMENSIONS 

4 LEADS 

:gl~DIA. 

Base 

Emitter 

Collector 

Case 

NOTES: AU dimensions in inches 
Leads are gold-plated kovar 
Package weight i~ 0.47 1ram 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

SYMBOL CHARACTERISTICS MIN. TYP. MAX. UNITS TEST CONDITIONS 

NF Noise Figure (f = 1 DD MHZ) SE5050 (Notes 5 and 6 l 3.D 4.D dB VAGe = 2.0 v RG = 75n 
NF Noise Figure (f = 1 DD MHzl SE5D51 (Notes 5 and 6) 3.0 dB v,,Ge· = 2.0 v RG = 75n 
PG Power Gain (f = 100 MHz! (Notes 5 and 6l 20 27.5 dB v,,Ge = 2.0 v RG = 75n 
VAGCl30J AGC Voltage for 30 db gain reduction (f = 100 MHzl 4.7 Volts Rs = 75n (Notes 5 and 6) 
ere Reverse transfer capacity 0.25 0.37 0.50 pf 1, = 0 Yea= 10V 

Common emitter f = 1.0 MHz 
h .. DC Pulse Current Gain (Note 4l 20 40 200 Ve,= 5 V le= 4.0mA 
Ve'° (sustl Collector to Emitter sustaining Voltage 20 Volts le= 1.0 mA 1, = 0 

(Notes 3 and 4l 
leao Collector Cutoff Current 50 nA 1, = 0 Vea= lOV 
BVeeo Collector to Base .Breakdown Voltage 20 Volts le = 100 µA I, = 0 
BV.,o Emitter to Base Breakdown Voltage 3.0 Volts le = 0 le = 100 µA 
Ve, (sat) Collector Saturation Voltage 3.0 Volts le= 10 mA la = 5 mA 
v .. (sat) Bas.e Saturation Voltage 0.96 Volt le= 10 mA la= 5mA 
h,. High Frequency Current Gain (f = 100 MHzl 3.0 le= 4.0 mA VCE=lOV 

•Planar is a patented Fairchild process. 

NOTES: 

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) These. ratings give a maximum junction temperature of 175°C and junction-to-case thermal resistance of 583'C/Watt (de rating factor of 1.73. mW/'C); junction-to-ambient thermal 

resistance of 850'C/Watt (derating factor of 1.17 mW/'C). 
(3) Rating refers to a high-current point where collector-to-emitter voltage is lowest. 
(4) Pulse Conditions: length = 300 µsec; duty cycle= 1%. 
(5) Test conditions are as shown on Fig. 1 with fixed neutralization. Neutralization is optimum for a typical device with C,0 ~ 0.37 pf. 
(6) 500 input is transformed so that the transistor under test sees 750. 

FAIRCHILCJ 

SEMICONDUCTOR 
313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 
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FAIRCHILD TRANSISTORS SE5050 • SE5051 

TYPICAL ELECTRICAL CHARACTERISTICS 
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FAIRCHILD TRANSISTORS SE5050 • SE5051 

TYPICAL SMALL SIGNAL "Y" PARAMETERS - COMMON EMITTER 
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FAIRCHILD TRANSISTORS SE5050 • SE5051 

TYPICAL ELECTRICAL CHARACTERISTICS 
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Ill ]{ ~""_J__H-,.___.-+--1 
~ -10 .... ~~-+-!-+--t--l[~" .... X ... -i...,1-+-.,__,---i 12 

I.JO l-i!IH-t-+-t-H~+i~~lSl_,,f\,_r-t--t-18.0 
!e 

85":L.Ll ~ \ 
-4) I-; ~ NF 25"C !SI'\ 4.0 

f-+--+--fNF ~ 0 
-so 0 1.0 2.0 3,0 4.0 5.0 6.0 

V AGC - AUTOtMTIC GAIN CONTROL VOLTAGE - V 

POWER GAIN AND NOISE FIGURE 
VERSUS COLLECTOR CURRENT 

~.-85.::-:-C~r-::..' "",G .. ~=-r~--r-.-.,.-, ~·1-ool,--,z 10 

-lOLLJ25 ~ (seefig.fll 16 

~~] 
~ -10-f--l--t--t--t-\+~/++-+-ll2 

8.0 !-JO ~~ 
• ., ~ M'~·c I_:a l:SJS. 4.o 

t-+-NFr ~ 
-500 2.0 4.0 6.0 8,0 10° 

le - COll£CTOR CURRENT - mA 

FIG. 1-1 DO MHz AGC, POWER GAIN, AND 
NOISE FIGURE TEST JIG 

r1 - ballun core 
lT-Pri, lT-Sec 
132 bifilar wire 

Vee a 12V 

270 Q 

0 

PULSED DC CURRENT GAIN 
VERSUS COLLECTOR CURRENT 

60 VCE ;,;i; ++---+--<-+-++---+--i 

~ ~t---+-~--+--t--+-+-+--+--1 

m i..... r;:-:... 
il 4) ...J2J ~ 
BJO\~CL_ i 
I 10v Y rA-2,·~ 

~ IO ~ 
1---+-t-+-t--+--+--+--+-+--+--'I 

00.1 0.2 0.5 1.0 2.0 10 10 

le - COLLECTOR CURRENT - mA 

3'lO Q 5-1121, tapped up l/2T 

116 Buss Wire 
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SE5052 
NPN RF-AGC AMPLIFIER 

DIFFUSED SILICON PLANAR• TRANSISTOR 

• OPTIMIZED FOR COMMON-BASE VHF OPERATION 
• FORWARD AGC CAPABILITY TO -30 dB 
• LOW NOISE FIGURE •.. 4.0 dB MAX. AT 200 MHz, Rs = 5011 
• HIGH UNNEUTRALIZED GAIN ••• 16 dB MIN. AT 200 MHz, Rs = 50 11 
• OFFERS IMPROVED CROSS-MODULATION PERFORMANCE OVER 

COMMON EMITTER CONFIGURATION 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

MAXIMUM TEMPERATURES 
Storage Temperature 

Operating Junction Temperature 
-:55°C to+ 175°C 

+175°C 

MAXIMUM POWER DISSIPATION 
Total dissipation at 

25°C Case Temperature (Nate 2) 

25°C Ambient Temperature (Note 2) 

MAXIMUM VOLT AGES 
VCBO Collector to Base Voltage 

V CEO Collector to Emitter Voltage (Note 3) 

VEBO Emitter to.Base Voltage 

0.260 Watt 

0.175 Watt 

20 Volts 

20 Volts 

3.0 Volts 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

SYMBOL 

N.F. 

P.G. 

IAGc-30dB 

cce 
Is 

hfe 

lcso 

VCEO(sus) 

BVcso 

BVEBO 

VCE(sat) 

NOTES: 

CHARACTERISTICS 

Noise figure, f = 200 MHz, Rs = 50 11 
Common base configuration 

Power gain, f = 200 MHz, Rs = 50 n 
Unneutralized common-base 

Collector current required for 30 dB 
gain reduction 

Collector to emitter capacitance (f = 1.0 MHz) 

Base current 

High frequency current gain (f = 100 MHz) 

Collector to base reverse leakage current 

Collector to emitter sustaining voltage 

Collector to base breakdown voltage 

Emitter to base breakdown voltage 

Collector to emitter saturatioll'Vi:iltage 

MIN. 

16 

3.75 

20 

20 

3.0 

TYP. 

3.0 

18 

10.0 

0.17 

80 

5.0 

MAX. 

4.0 

200 

50 

3.0 

UNITS 

dB 

dB 

mA 

pF 
µA 

nA 

v 
v 
v 
y 

PHYSICAL DIMENSIONS 

NOTES: AH dimensions in inches 
Leads ;i;re tl'nkl·plated kovar 
Packap weight is 0.47 gram 

TEST CONDITIONS 

Yee= lOV le= 3.0 mA 
see fig. 1 

Yee= lOV le= 3.0 mA 
see fig.1 

Vee= lOV see fig. 1 

Yee::::: lOY Is= 0 

Yes= 5.0Y le= 4.0 mA 

Yee= lOY le= 4.0 mA 

Yes=lOV le= 0 

le= 1.0 mA Is= 0 

le= 100 µA IE= 0 

lc=O IE= 100 µA 

le= 10 mA 16 = 5.0 mA 

•Planar is a patented Fairchild process. 

1) These ratings are limiting values. above which the serviceability of any individual semiconductor may be impaired. 
2) These ratings give a maximum junction temperature of 175°C and junction-ta-case thermal resistance of 583aC/Watt (-deroting factor of 1.73 

mW/0 C); junction-to-ambient thermal resistance of 850°C/Watt (derating factor of 1.17 mW/°C). 

3) Rating refers to a high-current point where collector-to-emitter voltc;ige is lowest. 

F=AIRCHIL-.Cl 

SEMICONDUCTOR 
313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962·5011, TWX: 910-379·6435 A DIVISION OF FAIRCHll.() CAMERA ANO INSTRUMENT CORPORATION 
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FAIRCHILD TRANSISTOR SE5052 

~· ;'. 

TYPICAL COMMON.BASE "Y'; PARAMETERS ·TA= 25°C -
Vee= 10 V, le= 3.0 mA, f = 200 MHz 

SYMBOL PARAMETER 

IY;~I INPUT ADMITTANCE 
OUTPUT SHORT CIRCUIT 

JY,bJ REVERSE TRANSADMITTANCE 
INPUT SHORT CIRCUIT 

IY1bl FORWARD TRANSADMITTANCE 
OUTPUT SHORT CIRCUIT 

JYobJ OUTPUT ADMITTANCE 
INPUT SHORT CIRCUIT 

TYPICAL ELECTRICAL CHARACTERISTICS 

COL~ECTOR CHARACTERISTICS*_ COLLECTOR CHARACTERISTICS* 

~ 6.0 t--+--~Y:...f""-: ..... 'F-+-+-+-;-1 
8 
~ 4.0 hf'h'i7"''F-:-t-t-t-1-1-t-i 

~ 

1,00 

0.99 

~ 0.98 
I 

< a: 
:i 0.97 

; 0.96 
-· 

12 16 

Vee COLIICWR VOllAGE • VOLIS 

ALPHA VERSUS 
COLLECTOR CURRENT 

Yca•IOV 

TA•25'C 

+- -... t-..... 
"h.. 

20 

b,.J 
R 

_.__ 
_';._ I·' 

1-. 
0.950. . 2.0 10 4.0_ 6.0 8.0 

lc-COLLECWR CURRENT-inA 

~ 8.0 

~ f--l--l--~~¥'-~'--+=-1-""1 

~ 6.o 1-t--t-li'IM&'f-:YT--'';"'--+--l 
<.> 

"' ~ 
~ 4.0 

8 f--+...17L~+--+-+-+-+-+-I 
I 

~2»f--w+.lf<--+--+-+-+-+-+-+-I 

0.4 0.8 1.2 1.6 2.0 
VcE ·COLLECTOR VOLTAGE-VOLTS 

ALPHA VERSUS 
COLLECTOR CURRENT 

0.98 ~ 

0.96 t---t---+--+--t--~,__JS__,__,_...-+--i 

IS 0.94 t--t--t--t--+--+--+--+--~~c-+----i 

~ o.u t--t--t--+--+--+--+--+--+-+--l 

0 ·90 0 2.0 4.0 6.0 8.0 10 

le -_COLLECWR CUR_RENT-m~ 

*Single family characteristic on Transistor Curve Tracer 
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MAGNITUDE 

50-HOmmhos 

210 µrllhos at L-95° 

70 mmhos at L 120° 

0.2 + jl.45 mmhos 

BASE SATURATION VOLTAGE 
VERSUS COLLECTOR CURRENT 

., 0.5 t---+-+++---1---t-++t----if----l 
~~ 
> 

0•4 0.1 0.2 0.5 1,0 2,0 5,0 10 20 
le - COLLECTOR CURRENT - mA 

COLLECTOR SATURATION VOLTAGE 
VERSUS.COLLECTOR CURRENT 

0.5 1.0 2.0 5.0 10 20 
le - COLIICTOR CURRENT - mA 



FAIRCHILD TRANSISTOR SE5052 

~ 
~ 

I ... 
<.> 

COLLECTOR TO EMITTER 
CAPACITANCE VERSUS 

COLLECTOR TO EMITTER VOLTAGE 

18•0 

f =1.0MHz 

~ 0.20 l--f"""...__-+----+--+-+--t-1--T--i 
;:; 
tt. 
~ 

~ 0.16 

a 
~ 0.12 

~ 
8 
I o.oa 01--+-~4.o--.,a~.o-+--+12-+-.,1~6 -+--:'20 

VeE-COLLECTOR TO EMITTER VOLTAGE-V 

~ 0.35 
I ... 

<.> z 
~ 0.30 
;:; 
tt. 
;:'; 
~ 0.25 
>­
>-a 
~ 0.20 

"' 

DISTRIBUTION OF COLLECTOR* 
TO EMITTER CAPACITANCE 

vcE=lOV 
t--i-1 

19=0 

t~l.OMHz 

1*1 
v 
~ 

B _, 0.15 A"' 
v 8 

I 

J 0.10 0.2 2 10 30 50 70 90 98 99.8 
PERCENTILE OiSTRIBUTION-% 

1.0 

"' 

COLLECTOR CUT OFF CURRENT 
VERSUS AMBIENT TEMPERATURE 

~ 0.1 >-->--+---+-cA---t--+-+--1-t--1 

8 
I Q.Ql f--f--+..'-+--t--t---+-+--i-j----1 
~ 

50 100 150 200 

20 

15 

10 

"' I 
2 5.0 

~ 
"' ... .. 
~ -5.0 
I 

re -10 

-15 

-20 
0 

TA -AMBIENT TEMPERATURE-'C 

POWER GAIN AND NOISE 
FIGURE VERSUS 

COLLECTOR CURRENT 

h. 
NF~ 

~ l 
Vec•lOV fl 
f • 200 MHz ill 

l l 
~ 

7 
l 

PG I 

l 
2.0 4.0 6.0 8.0 10 

le -COLLECTOR CURRENT-mA 

I 

1 .4 

I 

10 

8.0 

6.0 

4.0 

2.0 

TYPICAL ELECTRICAL CHARACTERISTICS 

COLLECTOR TO BASE 
CAPACITANCE VERSUS 

COLLECTOR TO BASE VOLTAGE 

J Oo'---'--4~.0-+-8.~0 -+--1~2-+-16'--~20 

0.50 

Vea -COLLECTOR TO BASE VOLTAGE -v 

DISTRIBUTION OF COLLECTOR* 
TO BASE CAPACITANCE 

'a Vee• lOV 
I 

~ 0.45 
;'.'.' 

1,·o 

f=l.OMHz 

~ 0.40 
~ kf1 ... 
~ v ~ 0.35 
F' 
"' g 0.30 vH 
8 
I 

;; 0.25 0.2 !.:L 
10 30 50 70 90 98 99.8 

PERCENTILE DISTRIBUTION-% 

MAXIMUM DISSIPATION 
VERSUS TEMPERATURE 

l75t---~c---t---i--+---+---1--l 

150 t----+~----l--+--+---+--< 
~ ~ 
~ l25t----+--+-~~.-t--+----+--+---l 

~ lOOt---+---+~~b...~~..-+~+---+----< 
~ 75t---+--t---i--~~-+--t---i 
! 50t---+--+--+---+-~-~.,--+---1 

25t---+--+----i---t--+---i'~'<---l 

00~-2~5-~50-~15,----~100=---1~25-~150-~115 

TA - Alj"\BIENT - "C 

UNDESIRED SIGNAL STRENGTH 
FOR 1.0% CROSS 

MODULATION VERSUS AUTOMATIC 
GAIN CONTROL (FORWARD) 

~ t---+--+--+--+-;;::~::::·60mV 
~ 200 k, -~~+-----+--l-Vcc=12V 
:: ~--...... R5=20+ jOmmhos 
~ 150 ~ RL=20Tj0mmhos 

<( '-1.... 
ill ~ 

~ 100 ~ 
~ "' i!5 f 50t---+--+--+--t--~i---+--l 
... 

O'---+---'---+-_.___.__--L..~-' 

-35 -30 -25 -20 -15 -10 -5 0 

AGC -AUTOMATIC GAIN CONTROL-dB 

* These distributions derived from a random sample of 200 units. 
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ea 

8 60 

~ 
E 40 
I 

~ 20 

~ 
< 
-~ -20 
'!; 
I -40 

-so 

INPUT ADMITTANCE VERSUS 
COLLECTOR CURRENT -
OUTPUT SHORT CIRCUIT 

Vea• lOV 

1•200 MHz 
Oib % 

_j 

'h 
b, 

['.,_ 
j/ 

v bjb 

2.0 4.0 6.0 8.0 10 

le -COLLECTOR CURRENT-mA 

REVERSE TRANSADMITTANCE 
VERSUS COLLECTOR CURRENT -

INPUT SHORT CIRCUIT 
0,-T,.--T-,--,--,--,--,---,--r---,..~ 

~ Vea•IOV ~ f -50 f • 200 MHz-+--+--+---+-+'-'--->,,\-+--+---< 

~ -1 00 t--t--+-+--+--+---+-+---1,_irb-+--< 

~ _l i -150 t--+--+---+--+---+---t--i-t-\'\1--l 

~ 
I!' -200 l-+==t===f''"T.:b7,bl==t==t==:j:~:::I 
~ '"" ffi -250 r-+--+--+--+--+---+-i-t--+-l-\-i, 
i;'.; I 

"' I -300 r-+--t---+--+--1---+--l-t--+---I 
,: 

2.0 4.0 6.0 8.0 10 
le -COLLECTOR CURRENT-mA 

FORWARD TRANSADMITTANCE 
VERSUS COLLECTOR CURRENT -

OUTPUT SHORT CIRCUIT 

le-COLLECTOR CURRENT-mA 

OUTPUT ADMITTANCE 
VERSUS COLLECTOR CURRENT 

INPUT SHORT CIRCUIT 

Vee•lOV 

1•200 MHz I 1.6 l--+--+---+--+--+---+--+-t--+---1 
E 
I 

~ 
~ 1.2 t--+--t--+--+--+-+--i-t-1--i 

bob 

!:: 

~ 
I- o.a 1--+-+--+--+--+-+--1-t--+v-,.1 

~ v L1 
, 0 4 1-+-+-+Q.-b t-1--1-+.....--=-+-""-1-t--+--i 

0o 2.0 4.0 6.0 8.0 10 

le -COLLECTOR CURRENT-mA 
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FAIRCHILD TRANSISTOR SE5052 

MAXIMUM STABLE GAIN 
VERSUS COLLECTOR CURRENT 

COMMON BASE CONFIGURATION 

COMMON BASE CONFIGURATION 
STABILITY FACTOR • k 

VERSUS COLLECTOR CURRENT 

MAXIMUM STABLE GAIN 
VERSUS FREQUENCY 

COMMON BASE CONFIGURATION 

Vce• 10 V 
f•200MHz 

v ~ 
[Lj7 ~ 

/ 

~ 

f•200MHz l.L 

2.0 J_ J_ P':: k::'. 
UNCONDITIONALLY ~ 

'j 1.0 -- ~Tll!l_LJ;~ -CONDT'rlONALLY --
~ 0_5 _=i STA LE 
ii! ~ 

45 J;1Jv 
CB 

I =3.0mA 

~ 
"' N 

t--1 
§ 0.2 f--f--1++---+---+--+--+--+---+--+--< 

~ 0.1 l--lj_l-t--i'--l'--1--+--+--+-+-+--I 
(I) 0 .05 >---<lf--<--i--i--t--+--t-+--+--1 

40 

35 

30 

25 

20 

15 

u ~o u u io 
le-COLLECTOR CURRENT-mA 

0.02 --i--i--i--i--t--+--+--+---+----< 

0 .o 1 o'--''--"2.~o --'--'4_0--'---'-s.o--'--s-'-_o--'---',o 

le -COLLECTOR CURRENT-mA 

1010 20 50 100 200 500 1000 

2gigo - Re(YfYr) 
Rollett stability factor 'k' is defined as: k=-----

JYfY ,\ 

!-FREQUENCY-MHz 

FIG. 1 200 MHz COMMON BASE POWER GAIN, NOISE FIGURE, 

AUTOMATIC GAIN CONTROL TEST CIRCUIT 

lOOOpF 
500 ~ 
INPUT J. 

':" RFC 

j\RLL 
250 pF 

'·~,----- Tl 

\ 2-s II 
\ 

5100 

-VEE ':" ':" +vcc=10V ':" 

Tl-3:1 RATIO NO. 22 BIFILAR ON MICROMETALS TOROID, 
P/N T30-12 

R5 = 50 n, RL = 2.5 k!l 
fbw • 8.0 MHz 
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SE5055 
NPN RF-AGC AMPLIFIER 

DIFFUSED SILICON PLANAR':' TRANSISTOR 

• LOW FEEDBACK CAPACITY !Ccel -0.13 pf TYPICAL, 0.22 pf MAX. 
• HIGH UNNEUTRALIZED POWER GAIN -27 dB MIN .. at 45 MHz. 
• VAGc GUARANTEED FOR -30 dB and -50 dB at 45 MHz. 

ABSOLUTE MAXIMUM RATINGS [Note 11 
Maximum Temperatures 

Storage Temperature 
Operating Junction Temperature 

Maximum Power Dissipation 
Total dissipation at 25°C Case Temperature [Note 21 

at 25°C Ambient Temperature [Note 21 

Maximum Voltages 
Vceo Collector to Base Voltage 
Vceo Collector to Emitter Voltage [Note 31 
v .. o Emitter to Base Voltage 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

SYMBOL 

P.G. 
N.F. 
VAGC 

IAGC 
VAGC 

Ccb 
h •• 
Vc•o (Sust) 
lcao 
BVceo 
BVEro 
VcE (Sat) 
hi. 
Riep -

c .•• 
Roop 

c ••• 

NOTES: 

CHARACTERISTICS 

Power Gain If = 45 MHz! 
Noise Figure (f = 45 MHzl 
AGC Voltage for 30 dB Gain Reduction If = 45 MHz! 
Collector Current for 30 dB Gain. Reduction (f = 45 MHz) 
AGC Voltage for 50 dB Gain Reduction If ::::: 45 MHz! 
Collector to Base Capacitance If = 1.0 MHz! 
DC Current· Gain 
Collector to Emitter Sustaining Voltage [Note 31 
Collector Cutoff Current 
Collector to Base Breakdown Voltage 
Emitter to Base Breakdown Voltage 
Collector Saturation Voltage 
High Frequency Current Gain (f = 100 MHz! 
Input Resistance, Common Emitter (f = 45 MHz) 
Input Capacitance, Common Emitter (f = 45 MHz) 
Output Resistance, Common Emitter (f = 45 MHz) 
Output Capacitance, Common Emitter If = 45 MHz) 

-55°C to + 175°C 
+175°C 

0.260 Watt 
0.175 Watt 

MIN. 

27 

3.3 

20 
20 

20 
3.0 

3.0 

20 Volts 
20 Volts 

3.0 Volts 

TYP. 

29 
2.7 

4.15 
7.2 

6.15 
0.13 

80 

5.0 
400 

16 
67 
1.2 

I) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

MAX. 

5.0 
5.0 

7.5 
0.22 
220 

50 

2.75 

PHYSICAL DIMENSIONS 
in accordance with 

JEDEC (TO· 72) 

.195 H '~~~DIA. 

· "';;~IL~~ f" Seating L . ri7o 
Plane~ .i 

4LEADS n n n .500 MIN. 

:g~~ DIA. U U u-1 

NOTES: All dimensions in inches 
Leads are gold-plated Kovar 

UNITS 

dB 
dB 
Volts 
mA 
Volts 
pF 

Volts 
nA 
Volts 
Volts 
Volts 

Ohms 
pF 
kohms 
pF 

ColleCtor electrically isolated from case 
Package weight is 0.36 gram 

TEST CONDITIONS 

Ye• = 2.0 V, See Figure 1 
Ve• = 2.0 V, See Figure 1 

Yee = 12 V, See Figure 1 
Vee = 12 V, See F\gure 1 
Yee = 12 V, See Figure 1 

l.=O,Vce=lOV 
le = 2.0 mA, Ve• = 10 V 
le = 1.0 mA, le = 0 
IE = 0, Vee = 20 V 
le = 100 µA, I. = 0 
le = 0, I. = 100 µA 
IC: = 10 mA, le = 5.0 mA 
le = 2.0 mA, VcE = 10 v 
le = 2.0 mA, VcE = 10 V 
le = 2.0 mA, Ve, = 10 V 
le= 2.0mA, Ve•= lOV 
le = 2.0 mA, VcE = 10 v 

• Planar is a patented Fairchild process. 

2) These ratings give a maximum junction temperature of 175°C and junction-to-case thermal resistance of 583°C/Watt (derating factor of 1.73 mW/°C); junction-to-ambient thermal 
resistance of 850°C/Watt (derating factor of 1.17 mW/°CJ. 

3) Rating refers to a high-current point where collector-to-emitter voltage is lowest. 

FAIRCHILCJ 

SEMICONDUCTOR 
313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 

2-323 I 



COLLECTOR CHAR~CTERISTICS* 

1 
~ 6.0 f-+-.W,~;...!","""f==-!-'-1--"f-i 
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~ 2.0 tfJ'f::::l=;::j::;:;j:::::j:;::::f;::::j=f::;:;;;;:::i 

!j 4.0 

~ 
t'il 
~ 3.2 

15 
ei 2.4 .. 
~ 
~ 1.6 
t; 

~ y 0.8 

~ 
B o 

16 
VeE • eou~eJOR VOLIAGE • VOllS 

COLLECTOR SATURATION VOLTAGE 
VERSUS COLLECTOR CURRENT 

le• 21 8 

~ L1 
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le-COLLECTOR CURRENT-mA 

COLLECTOR CUT OFF CURRENT 
VERSUS AMB1£NT TEMPERATURE 
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FAIRCHILD TRANSISTOR SE5055 

COLLECTOR CHARACTERISTICS* 

1 e.o 
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I!! a 6.0 
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Vet· COLLECTOR VOLTAGE-VOLTS 

BASE SATURATION VOLTAGE 
VERSUS COLLECTOR CURRENT 

':' v 
~ o.96 t--+--+-+--+---+-1-+ _,.iV,,...:+--11--+--1 
~ lLJ 
g I2J 
15 0.92 t--+--+-+-7t----+--+--t--ll--+--I 
5 v 
~ f/ 
.. 0.88 t--+--l'JL'--1-t--+--+--+---+---+--l 

~ ~ 
io.84 
;:;:; 71tt--t-+-+--+-t--+-t--+--1 
~ 

0.20 ... 
l" 
"' <..> 0.18 z 
;:'! 

~ 
<'.! 0.16 
Ill .. ., 
I 

0.14 .. 
i= 

~ 0.12 ., 
I 
~ 

<..>u 

BASE CHARACTERISTICS* 
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• Single family characteristic on Transistor Curve Tracer. 



FAIRCHILD TRANSISTOR SE5055 
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•These distributions derived from a random sample of 100 units. 

2-325 



50 

40 

30 

20 

10 

-10 

-20 
0 

MAXIMUM AVAILABLE GAIN 
VERSUS COLLECTOR CURRENT 

VcE •lOV _.._ 
I •45MHz f" 

~ 
1' 
~ 

]"\ 
'\ 
~ 

2.0 4.0 6.0 8.0 10 

lc-CO.LLECTOR CURRENT~mA 

AUTOMATIC GAIN CONTROL AND 
NOISE FIGURE VERSUS 

AUTOMATIC GAIN CONTROL VOLTAGE 
0 28 

-10 24 

-20 20 

-30 16 

-40 12 

FAIRCHILD. TRANSISTOR SE5055 

MAXIMUM AVAILABLE GAIN 
VERSUS FREQUENCY 

,__ _ _,___,.__,._-1-- le • 2 .O mA 
VcE • lOV 

MAXIMUM STABLE GAIN 
VERSUS COLLECTOR CURRENT 

VcE•lOV 
f--lf--tf--tf--t--t--t--t I • 45 MHz 

551---+----+----+--+---+---I 

45t--

251----+--+-+-+-----i-""'---"'<i 

~ 
' "' "' ::> 

~ 
"' .. 
0 
z 
' 

15.__ _ _.___.___._-+-----<-~ 20'--'--'--'--'--'--'---'---'--~ 
10 20 30 40 50 100 200 0 2.0 4.0 6.0 8.0 10 

I - FREQUENCY - MHz le-COLLECTOR CURRENT- mA 

POWER GAIN AND NOISE FIGURE 
VERSUS COLLECTOR CURRENT 

30 r-r:;;:l"':::",..-.;;r-r-r-r-r-,---, 28 V PG 1\. vc:c·12v 

20 f-17-11---+---+---+-->r~-+---+ I • 45 llHz 24 

~ 10 IT I"\. v 20 ~ 
:!, e 1--1--1--+--+--+--+-I__,,., "di---+-_, 1& ~ 
~ IX ~ 
..,-10 ~ 12ii: 

~ _j_ ~ ~ 
':" -20 '8.0 ¥ 

8.0 ~ ~ lL "" 
-30 " 4.0 z 

-60 4.0 

1.0 2.0 3.0 4 .o . 5.0 6.0 

VAGc-AUTOMATIC GAIN CONTROL VOLTAGE-VOLTS 

( 

NF 
-40 I--+--+--+-+--+--+--+-+-+--

-50 .___..__..__..__..__..__..__..__..__~ 
0 2.0 4.0 6.0 8.0 

le -COLLECTOR CURRENT- mA 

10 

MAXIMUM STABLE GAIN 
VERSUS FREQUENCY 

55 ..-----,---,..--,..-,----,---, 

!----+--+-+-+- le• 2.0 mA 
VcclOV 

451----+--+-+-+----+---I 

--,._ 
251-----t---+--+-+-~--+-=:::.......I 

151----+----+--+-+---+---I 

5.0 .__ _ _.___.___.__.__ _ ___.. _ ___, 
10 

100 

50 

30 
20 

~- 10 
t; 
i:f, 5.0 

~ 3.0 
;;;! 2.0 

~ 1.0 

0.5 

0.3 
0.2 

0.1 

20 30 50 100 

I - FREQUENCY-MHz 

STABILITY FACTOR* VERSUS 
COLLECTOR CURRENT 

200 

v;E•lOV v 
f •45MHz 

lZ 
STABILITY 7 
FACTOR~ 

7-~JcoNOITIONALLY -STABLE 

CONDITIONAL'Z;: 
STABLE 

::z 
-t' 

0 2.0 4.0 6.0 8.0 10 

le -COLLECTOR CURRENT - mA 

SE5055 45 MHz GAIN, NOISE FIGURE, AGC CIRCUIT 

INPUT 
son 

BNC 

62 

8-25 

2 gigo - Re(YjY) 
• Rollett stability factor k, where k = JY ,Y,[ 

BNC OUTPUT 
~~~~-.-~~.....-~~...--,,...r~-fOJ50il 

1000 

Vee 
+12V 

8-25 

FIGURE 1 

2-326 

8·25 

22 

Li -7 TURNS No.16 BUSS WIRE 
5/8" L X 5/16" I.D. 

L2-4 TURNS No.16 BUSS WIRE 
112" L X 1/21 I.D. 

ALL CAPACITIES IN pf. 
ALL RESISTANCE IN il, l/2W, 1% TDL. 
ERIE TUNEABLES P/N N300 
ERIE FEEDTHRU P/N 370CB102J 
Rg • 120il 
RL = 750il 



2N5056 • 2N5057 
PNP HIGH SPEED SATURATED SWITCHES 

DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS 

• FAST SWITCHING •••••••.• t0 n = 20 ns (MAX) AT 30 mA 
t011 = 35 ns (MAX) AT 30 mA 
r, = 30 ns (MAX) AT 10 mA 

• HIGH FREQUENCY •.••.... fr = 800 MHz (MIN) AT 30 mA 
• LOW CAPACITANCE ••.••.•• Ccb = 4.5 pf (MAX) AT 5 V 
• LOW SATURATION VOLTAGE .•• VeE(sat) = 0.19 V (MAX) AT le = 30 mA 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 
Storage Temperature 
Operating Junction Temperature 
Lead Temperature (Soldering, 60 second time limit) 

Maximum Power Dissipation (Notes 2 and 3) 
Total Dissipation at 25°C Case Temperature 

at 100°C Case Temperature 
at 25°C Ambient Temperature 

Maximum Voltages and Current 
Vcso Collector to Base Voltage 
Vern Collector to Emitter Voltage (Note 4) 
VEBo Emitter to Base Voltage 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

2N5056 
SYMBOL CHARACTERISTICS MIN. TYP. MAX. 

ton Turn On Time (Note 6, Figure 1) 10 20 
to ff Turn Off Time (Note 6, Figure 1) 15 35 
r, Charge Storage Time (Note 6, Figure 1) 15 30 

VCE(sat) Pulsed Collector Saturation Voltage (Note 5) -0.08 -0.13 
VeE(sat) Pulsed Collector Saturation Voltage (Note 5) -0.12 -0.19 
VeE(sat) Pulsed Collector Saturation Voltage (Note 5) -0.28 -0.45 
V8E(sat) Pulsed Base Saturation Voltage (Note 5) -0.72 -0.82 -0.92 
VBE(sat) Pulsed Base Saturation Voltage (Note 5) -0.80 -0.93 -1.15 
V8E(sat) Pulsed Base Saturation Voltage -0.95 -1.14 -1.5 
hfe High Frequency Current Gain (f = 100 MHz) 6.0 9.0 
ccb Collector to Base Capacitance 3.3 4.5 
ceb Emitter to Base Capacitance 4.7 6.0 
ICES Collector Reverse Current 0.3 50 
b 5(+125°C) Collector Reverse Current 0.05 10 
VeEO(sust) Collector to Emitter Sustaining Voltage -15 

(Notes 4 and 5) 
BVcso Collector to Base Breakdown Voltage -15 
BVCEs Collector to Emitter Breakdown Voltage -15 
BVEBO Emitter to Base Breakdown Voltage -4.5 
hFE DC Pulse Current Gain (Note 5) 12 25 
hFE DC Pulse Current Gain (Note 5) 20 33 
hFE DC Pulse Current Gain (Note 5) 30 48 100 
hFE DC Pulse Current Gain (Note 5) 20 45 
hFE(-55°C) DC Pulse Current Gain (Note 5) 12 25 

N ates on page 4 

-65°C to +200°C 
+200°c 
+300°c 

MIN. 

1.2 Watts 
0.72 Watt 
0.36 Watt 

-15 Volts 
-15 Volts 
-4.5 Volts 

2N5057 
TYP. MAX. 

10 20 
15 35 
15 30 

-0.08 -0.13 
-0.12 -0.19 
-0.28 -o.45 

-0.72 -0.82 -0.92 
-0.80 -0.93 -1.15 
-0.95 -1.14 -1.5 

8.0 12 
3.3 4.5 
4.7 6.0 
0.3 50 

0.05 10 
-15 

-15 
-15 
-4.5 

20 44 
30 53 
40 63 100 
30 55 
20 38 

313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 
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UNITS 

ns 
ns 
ns 

Volts 
Volts 
Volts 
Volts 
Volts 
Volts 

pf 
pf 
nA 
µA 
Volts 

Volts 
Volts 
Volts 

PHYSICAL DIMENSIONS 
in accordance with 

JEDEC (T0·18) outline 

NOTES: All dimensions in inches 
leads are gold·plated kovar 
Collector internally connected to case 
Package weight is 0.44 gram 

TEST CONDITIONS 

le= 30 mA 181 =3.0 mA 
le= 30mA1 81 =1 82 = 3.0 mA 
le= 10 mA 181 =10 mA 

182 = -lOmA 
le= 10 mA 18 = 1.0 mA 
le= 30 mA 18 = 3.0 mA 
le= 100 mA 18 = 10 mA 
le= 10 mA 18 = 1.0 mA 
le= 30 mA 18 = 3.0 mA 
le= 100 mA 18 = 10 mA 
le= 30 mA VeE = -lOV 
IE= 0 Yes= -5.0V 
le= O VEB = -0.5 v 
VcE = -lOV VBE = 0 
VcE = -lOV VBE = 0 
le= 10 mA le= 0 

le= lOµA IE= 0 
le= 10 µA VBE = 0 
le= 0 IE=lOOµA 
le= 1.0 mA VcE = -0.5V 
le= 10 mA VCE = -0.3V 
le= 30 mA VcE = -0.5V 
le= 100 mA Yee= -1.0 V 
le= 30 mA VeE =-0.5V 

*Planar is a patented Fairchild process. 
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FAIRCHILD TRANSISTORS 2N5056 • 2N5057 

TYPICAL ELECTRICAL CHARACTERISTICS 
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COLLECTOR CHARACTERISTICS 
ACTIVE REGION 

VcE - COLLECTOR - EMITTER VOLTAGE - VOLTS. 

2N5056 2N5057 
DC PULSE CURRENT GAIN 

VERSUS COLLECTOR CURRENT 
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CONTOURS OF CONSTANT GAIN 
BANDWIDTH PRODUCT (fr) 

DC PULSE CURRENT GAIN 
VERSUS COLLECTOR CURRENT 
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CONTOURS OF CONSTANT GAIN 
BANDWIDTH PRODUCT !frl 

le - COLLECTOR CURRENT - mA 



DELAY TIME VERSUS ON 
BASE CURRENT AND REVERSE 

BASE EMITTER VOLTAGE 

le 1 - TURN-ON BASE CURRENT • mA 

STORAGE TIME VERSUS TURN ON 
A,.ND TURN OFF BASE CURRENTS 

u L V 
"Ii 2.si---+-l~ / v i /v 
" r+-~4 l7l IZf-
H 2.0 t-+--1- ~ IL 
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·182 - TURN:-OFF BASE CURRENT - mA 

FALL TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENTS 

, I B 2 - TURN-OFF BASE CUR RENT - mA 

SWITCHING TIMES 
VERSUS TEMPERATURE 

~r--i-J-Tl.-~-~.--~1-.,.--....--,----, 

r-t-'C 
le1 • le2 • 3.o mA 

211 r-+-vcc • -3.ov -+---+-+---t 
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-50 0 50 100 150 
TA - AMBIENT TEMPERATURE - 'C 

FAIRCHILD TRANSISTORS 2N5056 • 2N5057 

TYPICAL ELECTRICAL CHARACTERISTICS 

RISE TIME VERSUS COLLECTOR 
AND TURN ON BASE CURRENTS 

!, . 2111.. _...vV L'1 
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le - COLLECTOR.CURRENT - mA 

STORAGE TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENTS 
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E 8.0 

i a 6.01---~~ 
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2.0 4.0 6.0 B.O 
192 - TURN-<JFF BASE CURRENT - mA 

FALL TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENTS 

2.0 4.0 6.0 8.0 
I B 2 - TURN--OFF BASE CURRENT - mA 

SWITCHING TIME TEST CIRCUIT 
FIGURE 1 

•ea 

lkQ 
O.lyf 

·3.0 v 

94Q 

•our 
To Sampling Scope 

ID 

VJNr 
50Q 

Pulse Generator 

t,:S1.0n1 

ZiN~IOOk Q 

tr ~1.0ns 
PW= 400 ns "::"' 
PPS= 150 
Z1N=50Q 

ton Vea= 0, Y1N = -6.85 v 

toff Y99=-9.85V,V1N=+ll.7V 
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2.0 

SWITCHING TIMES VERSUS 
COLLECTOR CURRENT 
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STORAGE TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENTS 
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SWITCHING TIME TEST CIRCUIT 
FIGURE 2 
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NOTES: 
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FAIRCHILD TRANSISTORS 2N5056 • 2N5057 

INPUT AND OUTPUT 
CAPACITANCE VERSUS 

REVERSE BIAS VOLTAGE 

""" " c,b ic • o 

r--. ~ 
I-Coo IE :rt' ""' -~ I-. 

-~ 0 

COLLECTOR-EMITTER REVERSE 
CURRENT VERSUS 
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TA• 25°C 

/ 
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L z z v 

100 

Jl 

COLLECTOR REVERSE CURRENT 
VERSUS TEMPERATURE 

r-t ! -10l v 
t--, CE iz. 

L 

.L v 
L 
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_L 
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REVERSE BIAS VOLTAGE - VOLTS 

0 -4.0 -8.0 -12 
VcE • COLLECTOR-EMITTER VOLTAGE - VOLTS 

0.1 
25 50 75 100 125 

TA - AMBIENTTEMPERATURE - °C 

FIVE STAGE RING OSCILLATOR 
FOR MEASUREMENT OF 
PROPAGATION DELAY 

5100 

~ 5 TRA'11~1;T~Rs---{ 

lpd = 10 : •••. 

AVERAGE PROPAGATION DELAY 
PER TRANSISTOR VERSUS 

COLLECTOR VOLTAGE 

~ l 
~ 8.01-1++--+-l--+--+--t--+--+--+---< 

! \ ~ .£ = 6.0 l---"'l----t--t---r--i---1-t-::;>f---t-"1 

i5 ~ z 
~ ' v 
~ 4.0 

~ 1--+--+---+--t--+---<-+--+--+--"1 
::;: 
iB 2.0 t--+-+--+--1--t--t--+ Re • 510 Q-

~ J_ J 

-2.0 -4.0 -6.0 -8.0 -10 
Vee - COLLECTOR SIJPPLY VOLTAGE - VOlTS 

NONSATURATED SWITCHING PERFORMANCE 

+0.5 V l_ . INPUT 

-0.SV 

t •• = 2 ns (typ.) 
t.,, = 2 ns (typ.) 

·3.0V 

670 

FD777 

l.5k!l 

+25V 

OUTPUT 

2 ns/div 

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 

150 

(3) These ratings give a maximum junction temperature of 200°c and junction to case thermal resistance of 146°C/watt (derating factor of 6.85 mW/'C); junction to ambient thermal resistance 
of 486°C/watt (derating factor of 2.06 mW/'C). 

(4) This rating refers to a high current point where collector to emitter voltage is lowest. 
(5) Pulse Conditions: length= 300 µs; duty cycle = 1 %. 
(6) See switching circuit for exact values of le, 18,. and 18,. 

2-330 



2N5065 
NPN HIGH SPEED HIGH CURRENT RADIATION RESISTANT SWITCH 

SILICON PLANAR* EPITAXIAL TRANSISTOR 

FEATURES 
• GUARANTEED PERFORMANCE AFTER 3 x 10 14 nvt > 10 keV (INTEGRATED FAST NEUTRON DOSE) 
• 15 ns MAX. t.,; 35 ns MAX. t.u; 16 ns MAX. Ts 
• 0.95 V MAX. Ve, !sat) @ 1.0 Amp. 
• 500 MHz MIN. fr 
• h,, -10 MIN. POST-IRRADIATION; 50 MIN. PRE-IRRADIATION@ 300 mA 

ABSOLUTE MAXIMUM RATINGS £Note 11 
Maximum Temperatures 

Storage Temperature 
Operating Junction Temperature 
Lead Temperature (soldering, 60 second time limit) 

Maximum Power Dissipation [Notes 2 and 31 
Total Dissipation at 25°C Case Temperature 

25°C Ambient Temperature 

Maximum Voltages and Current 
Vceo Collector to Base Voltage 
VCES Collector to Emitter Voltage 
Ve'° Collector to Emitter Voltage {Note 51 
v .. o Emitter to Base Voltage 
le Collector Current 

-65°C to +200°C 
+200°C 
+300°C 

2.5 Watts 
0.6 Watt 

25 Volts 
25 Volts 
15 Volts 

4.0 Volts 
1.0 Amp. 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

POST-IRRADIATION 
PRE-IRRADIATION SYMBOL CHARACTERISTIC (3x10" nvt > 10 keVl 

Min. Typ. Max. Min. Typ. Max. 
t,, Turn On Time £Note 61 11 15 11 15 
t.11 Turn Off Time [Note 61 20 35 15 35 
Ts Charge Storage Time [Note 61 13 16 8.0 16 

h,. High Frequency Current Gain (f = 100 MHz! 5.5 7.0 5.0 6.8 
Ve, (sat) Pulsed Collector Saturation Voltage [Note 51 0.15 0.23 0.21 0.30 
Vee (sat) Pulsed Collector Saturation Voltage [Note 51 0.20 0.33 0.29 0.42 
Ve, (sat) Pulsed Collector Saturation Voltage {Note 51 0.45 0.70 0.59 0.95 
Ve, (sat) 1125°C) Pulsed Collector Saturation Voltage [Note 51 0.3 0.5 0.4 0.6 
h,, DC Pulse Current Gain [Note 51 50 88 120 10 19 
h,, DC Pulse Current Gain [Note 51 50 96 11 20 
hFe ('"-35°C) DC Pulse Current Gain [Note 51 20 40 5.0 7.0 
hFe (-55°C) DC Pulse Current Gain [Note 5] 15 36 3.0 5.0 
Voe (sat) Pulsed Base Saturation Voltage {Note 51 0.79 1.1 0.81 1.1 
Vee (sat) Pulsed Base Saturation Voltage £Note 51 0.9 1.3 0.91 1.3 
v., (sat) Pulsed Base Saturation Voltage {Note 51 1.0 1.17 2.4 1.0 1.24 2.4 
Ices Collector Reverse Current 8.5 100 8.5 100 
Ices 1125°Cl Collector Reverse Current 150 150 
Ccb Collector to Base Capacitance 6.0 15 6.0 15 
c.b Emitter to Base Capacitance 15 25 15 25 
BVces Collector to Emitter Breakdown Voltage 25 46 25 54 
BVceo Collector to Base Breakdown Voltage 25 25 
Ve'° (sustl Collector to Emitter Sustaining Voltage 15 17.5 15 23 

{Note 51 
BVeeo Emitter to Base Breakdown Voltage 4.0 5.7 4.0 5.8 

313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 
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UNITS 

ns 
ns 
ns 

Volts 
Volts 
Volts 
Volts 

Volts 
Volts 
Volts 
µA 
µA 
pF 
pF 
Volts 
Volts 
Volts 

Volts 

PHYSICAL DIMENSIONS 

Base 

Collector 

NOTES: All dimensions in inches 
Collector internally connected to case 
Leads are gold·plated kovar 
Package weight 1s 0.98 gram 

TEST CONDITIONS 

le;:::::; 1.0 A I.,;:::::; 200 mA 
le;:::::; 1.0 A I., = I., ;:::::; 200 mA 
lcZ100mA I.,;:::::; 100 mA 

I.,;:::::; -100 mA 
le= 100 mA Ve,= 5.0V 
le= 100 mA I,= 10 mA 
le= 300 mA I,= 30 mA 
le= 1.0A I,= 200 mA 
le= 300 mA le= 30 mA 
le= 300 mA Vee= 0.5 V 
le= 100 mA Vee= 0.5 V 
le= 300mA Vee= 0.5 V 
le= 300 mA Vee= 0.5 V 
le= 100 mA I,= 10 mA 
le= 300 mA I,= 30 mA 
le= 1.0A I,= 200 mA 

Vee= 15 V v .. = 0 
Vee= 15 V v .. = 0 

le= 0 Vee= 5.0V 
le= 0 v .. = 0.5 v 
le= 0.5 mA 1, = 0 
le= 0.5 mA le= 0 
le= 30 mA 1, = 0 

le= 0 le= 0.1 mA 
*Planar is a patented Fairchild process. 

FA.I ROH ILCJ 

SEMICONDUCTOR 
A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 
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BASE SATURATION VOLTAGE 
VERSUS COLLECTOR CURRENT 

Ic -COLLECTOR CURRENT-mA 

FAIRCHILD TRANSISTOR 2N5065 

TYPICAL ELECTRICAL CHARACTERISTICS 

COLLECTOR SATURATION 
VOLTAGE VERSUS FAST 
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1.0 10 100 1000 
1c - COLLECTOR CURRENT- mA 

INPUT AND OUTPUT CAPACITANCE 
VERSUS REVERSE BIAS VOLTAGE 

REVERSE BIAS VOLTAGE-VOLTS 

CHARGE STORAGE TIME MEASUREMENT CIRCUIT to. AND t,,, MEASUREMENT CIRCUIT 

NOTES: 

Pulse Width.• IOOns 

Pulse Source 
tr~l.Ons 

Z1N" 50Q 

\lae Vee 
+16V +5. 
. 1.0111' l.OpF 

.Ol~lpF 
1oon .,,. 470 

-

Ta Sampling Scope 
Rise T&me SI.Ona 
Input Z -IOOk Q 

Ic•IOOmA,Ie1'"!00mA, iez .. -IOOmA 

0.lpF 

r 
. Pulse Width • 500ns 

·~1~ 
Pulse Source 
~·~<I.Ona 

Z1N•50Q 

Vee 
•lOV 

(1) These ratings are limiting. values above which the serviceability of any individual semiconductor device may be impaired. 

To Sample Scope 
Rise Time~l.Ons 
Input Z • lOOk Q 

(2) The.se are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 
(3) These ratings give ·a maximum junction temperature of 200"C and junction to case thermal .resistance of 58.3°C/Watt (derating factor of 17.2 

mW/°C); junction to ambient thermal resistance of 291.7°C/Watt (derating factor of 3.43 mW/°C). · 
(4) This rating refers to a high current point where collector to emitter voltage is lowest. 
(5) Pulse Conditions: length = 300 µs; duty cycle= I%. 
(6) See switching circuit for exact values of le, 181 and 182• 
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2N5106 • 2N5107 
NPN RADIATION RESISTANT GENERAL PURPOSE 

AMPLIFIERS AND SWITCHES 
DOUBLE DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS 

• GUARANTEED PERFORMANCE AFTER NEUTRON IRRADIATION OF 3 x 10'4 nvt > 10 keV 
• GAIN •••••••••••• hFE = 8.0 (MIN), 13 (TYP) AT 150 mA 

hFE = 100 (MIN) AT 150 mA PREIRRADIATION 
fr= 200 MHz (MIN) AT 50 mA 

• BREAKDOWN VOLTAGE ••• LVcEO = 30 V (MIN) 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 
Storage Temperature 
Operating Junction Temperature 
Lead Temperature (Soldering, 60 second time limit) 

Maximum Power Dissipation (Notes 2 and 3) 
Total Dissipation at 25°C Case Temperature 

at 25°C Ambient Temperature 

Maximum Voltages and Current 
Vc60 Collector to Base Voltage 
V cw Collector to Emitter Voltage (Note 4) 
VEBo Emitter to Base Voltage 
le Collector Current 

-65°C to +200°C 
+zoo 0 c 
+300°c 

2N5106 
3.0 Watts 
0.8 Watt 

60 VoltS 
30 Volts 
5.0 Volts 
500 mA 

2N5107 
1.8 Watts 
0.36 Watt 

60 Volts 
30 Volts 
5.0 Volts 
500 mA 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

PRE-IRRADIATION 
SYMBOL CHARACTERISTICS MIN. TYP. MAX. 

VcEO(sust) Collector to Emitter Sustaining Voltage 30 42 
(Notes 4 and 5) 

BVcEs Collector to Emitter Breakdown Voltage 60 80 
BVcso Collector to Base Breakdown Voltage 60 
BVEBO Emitter to Base Breakdown Voltage 5.0 7.0 
hpE DC Pulse Current Gain (Note 5) 50 100 
hpE DC Pulse Current Gain (Note 5) 75 205 
hFE DC Pulse Current Gain (Note 5) 50 
hFE DC Pulse Current Gain (Note 5) 100 220 300 
hFE(-35°C) DC Pulse Current Gain (Note 5) 50 
hFE(-55°C) DC Pulse Current Gain (Note 5) 35 
hpE DC Pulse Current Gain (Note 5) 50 100 
h1. High Frequency Current Gain (f = 100 MHz) 2.5 4.5 9.0 

PHYSICAL DIMENSIONS 
in accordance with 

JEOEC (T0-39) outline 

370DIA ~ 
350. 125 Q1--;;;01A-j .. t 

009 240 

Seating __i_ ~ 
Ploo• T T 

3. LEADS___,/. ~ ~ ~ 0.5 MIN 
019 DIA j 
016 __J_ 

2N5106 

PHYSICAL DIMENSIONS 
in accordance with 

JEDEC (T0·18) outline 

NOTES: All dimenskms in inches 
Leadsaregold-platedkovar 
Collectorinternallyconnectedtocase 
Packageweightis0.43gram 

2N5107 

POST-IRRADIATION 
(3x10 14 nvt > 10 keV) 
MIN. TYP. MAX. UNITS TEST CONDITIONS 

30 56 Volts le= 10 mA ls=O 

60 87 Volts le= lOµA VBE= 0 
60 Volts le= 10 µA IE= 0 
5.0 7.0 Volts lc=O IE= lOµA 
5.0 9.0 le= 1.0 mA VcE = lOV 
8.0 16 le= lOmA VcE = lOV 
5.0 le= 150 mA Vee= l.OV 
8.0 13 le= 150 mA VcE = lOV 
5.0 le= 150 mA VcE = lOV 
3.0 le= 150 mA VCE = lOV 
5.0 9.0 le= 500 mA VcE = lOV 
2.0 4.0 le= 50 mA VcE = lOV 

*Planar is a patented Fairchild process. 

F.A.IRCHILCJ 

SEMICONDUCTOR 
313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 
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FAIRCHILD ·.TRANSISTORS 2N5106 • 2N5107 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

POST-IRRADIATION 
PRE-IRRADIATION (3xl014nvt> lOkeV) 

SYMBOL CHARACTERISTIC MIN. TYP. MAX. MIN. TYP. MAX. UNITS TEST CONDITIONS 

leso Collector Cutoff Current 0.2 10 18 100 nA IE=O Ve8 = 50V 
lcso(l50°C) Collector Cutoff Current 10 100 µA IE= 0 Ve8 = 50V 
VeE(sat) Pulsed CollectorSaturation Voltage (Note 5) 0.11 0.22 0.33 0.5 Volts le= 150 mA 18 = 50 mA 
V8e(sat) Pulsed Base Saturation Voltage (Note 5) 1.5 1.5 Volts le= 150 mA 18 = 50 mA 
V8E(on) Pulsed Base Emitter On Voltage (Note 5) 1.2 1.2 Volts le= 150 mA VeE = lOV 
(EBO Emitter Cutoff Current 0.1 10 100 nA le=O VEB = 3.0V 
VeE(sat) Pulsed Collector Saturation Voltage (Note 5) 0.45 1.6 Volts le= 300 mA ;8 = 100 mA 
V8E(sat) Pulsed Base Saturation Voltage (Note 5) 1.5 1.6 Volts le= 300 mA 18 = 100 mA 

ccb Collector to Base Capacitance 6.0 8.0 8.0 pF IE=O Ve8 = lOV 
c.b Emitter to Base Capacitance 14 20 20 pF le=O VEB = 2.0V 

ton Turn On Time (Note 6) 65 65 ns le =300 mA 181 = lOOmA 

to ff Turn Off Time (Note 6) 550 550 ns le=300 mA 181 =100 mA 
182 = -lOOmA 

NOTES: 

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired, 
(2) These are steady stale limits. The factory should be consulted on applications· involving pulsed or low duty cycle operations. 
(3) These ratings give a maximum junction temperature of 200°C and junction to case thermal resistance of 58.3°C/Watt (derating factor of 17.2 mW!°C) for the 2N5106 and 

140°C/Watt (deraling factor of 7.1 mW/°C) for the 2N5107. Junction to ambient thermal resistance of 219°C/Watt (derating factor of 4.57 mW/°C) for the 2N5106 and 486°C/ 
Watt (derating factor of 2.06 mW/°C) for the 2N5107. 

(4) Rating refers to a high-current point where collector to emitter voltage is lowest. 
(5) Pulse Conditions: length= 300 µs; duty cycle= 1 % . 
(6) See switching circuit for exact values of le, IB1, and 182. 

TYPICAL ELECTRICAL CHARACTERISTICS 
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FAIRCHILD TRANSISTORS 2N5106 • 2N5107 

TYPICAL COLLECTOR CHARACTERISTICS~· 
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FAIRCHILD TRANSISTORS 2N5106 • 2N5107 

TYPICAL ELECTRICAL CHARACTERISTICS 
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2N5144 • 2N5145 
NPN RADIATION RESISTANT HIGH-VOLTAGE, 

HIGH-SPEED SWITCHES 
DOUBLE DIFFUSED SILICON PLANAR':' EPITAXIAL TRANSISTORS 

• GUARANTEED PERFORMANCE AFTER NEUTRON IRRADIATION 
OF 3 x 101• nvt > 10 keV 

• FAST SWITCHING • • • • • • • . • t0 n = 35 ns (MAX) AT 500 mA 
t 0 ff = 60 ns (MAX) AT 500 mA 

• HIGH BREAKDOWN VOLTAGE .•• LVceo = 30 V (MIN) 
• HIGH GAIN ••••.•••.••• hFE = 9.0 (MIN) AT 100 mA, 1.0 V 

hFE = 5.0 (MIN) AT 500 mA, 1.0 V 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 
Storage Temperature 
Operating Junction Temperature 
Lead Temperature (Soldering, 60 second time limit) 

-65°C to +200°c 
+200°c 
+300°c 

Maximum Power Dissipation (Notes 2 and 3) 
Total Dissipation at 25°C Case Temperature 

at 25°C Ambient Temperature 

Maximum Voltages and Current 
Vcao Collector to Base Voltage 
Vm Collector to Emitter Voltage 
VcEO Collector to Emitter Voltage (Note 4) 
VEao Emitter to Base Voltage 
le Collector Current 

2N5144 2N5145 
1.2 Watts 
0.36 Watt 

3.5 Watts 
0.8 Watt 

50 Volts 
50 Volts 
30 Volts 
6.0 Volts 
500 mA 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

PRE-IRRADIATION 
SYMBOL CHARACTERISTICS MIN. lYP. MAX. 

hFE DC Pulse Current Gain (Note 5) 30 60 
hFE DC Pulse Current Gain (Note 5) 60 90 150 
h,. DC Pulse Current Gain (Note 5) 35 50 
h,,(-55°C) DC Pulse Current Gain (Note 5) 30 
v,.1.,+1 Base Saturation Voltage (Note 5) 0.75 0.86 
va.1,,11 Base Saturation Voltage (Note 5) 0.78 0.90 
VaE(sat) Base Saturation Voltage (Note 5) 0.9 0.95 1.2 
Va,1,,11 Base Saturation Voltage (Note 5) 0.9 1.0 1.3 
icBO Collector Cutoff Current 0.25 1.7 
lcao(+l00°C) Collector Cutoff Current 25 120 
BVcao Collector to Base Breakdown Voltage 50 
BVcEs Collector to Emitter Breakdown Voltage 50 
BVEBo Emitter to Base Breakdown Voltage 6.0 

NOTES: 

PHYSICAL DIMENSIONS 
in accordance with 

JEDEC (T0·18) outline 

I I .230 DIA 

mDIA~i ·1~09 
. 

030 .210 
MAX. .170 

Seating L i 
Pl~ 

3 LEADS n n n 00 Ml.N 

mDIA U u u-1 

Emitter 

Base 

Collector 

NOTES: All dimensions in inches 
Leads are gold-plated kovar 
Collector internally connected to case 
Package weight is 0.44 gram 

2N5144 

POST IRRADIATION 
3xl0' 4 nvt (> 10 keV) 
MIN. TYP. MAX. 

5.0 7.0 
9.0 12 
5.0 6.0 
5.0 

0.79 0.90 
0.82 0.95 

0.8 0.99 1.3 
0.9 1.1 1.5 

1.7 
120 

50 
50 
6.0 

UNITS 

Volts 
Volts 
Volts 
Volts 
µA 
µA 
Volts 
Volts 
Volts 

PHYSICAL DIMENSIONS 
in accordance with 

JEDEC (T0·39) outline 

370 DIA ~ 
350 .· . i.,_ .. 335 DIA --j . 

125 260 
009 240 

Seating _j_ t 
Q1 31s· I 

"'" T T 
3 .. oi~AOS_.,-" n n n 0.5 MIN. 

016 DIA. u u u_l_ 

CASE 

NOTES All dimensions in inches 
Lead5 are gol<l·plated KOVAR 
Lead No 3 internally connected to case 
Package weigh! is 1 23 ~rams 

2N5145 

TEST CONDITIONS 

le= 10 mA VcE = 1.0 V 
le= 100 mA Ve,= l.OV 
le= 500 mA Ve•= 1.0 V 
le= 100 mA Ve,= l.OV 
le= 100 mA la= 10 mA 
le= 100 mA J, = 20 mA 
le= 500 mA J, = 50 mA 
le= 500 mA J, = 100 mA 
1, = 0 Vea= 40V 
l,=0 Vea= 40 V 
le= 10 µA 1. = 0 
le= 10 µA VBE = 0 
le= 0 J, = 10 µA 

•Planar is a patented Fairchild process. 

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 
(3) These ratings give a maximum junction temperature of 200'C and junction to case thermal resistance of 50'C/Watl (derating factor of 20 mW/'C) for the 2N5144 and 146'C/ 

Watt (derating factor of 6.85 mW/'C) for the 2N5145. Junction to ambient thermal resistance of 219'C/Walt (derating factor of 4.56 mW/'C) for the 2N5144 and 485'C/ 
Walt (derating factor of 2.06 mW/'C) for the 2N5145. 

(4) Rating refers to a high-current point where collector to emitter voltage is lowest. 
(5) Pulse Conditions: length = 300 µs; duty cycle = 1 % . 
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FAIRCHILD TRANSISTORS 2N5144 • 2N5145 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

SYMBOL 

Vceof~usJ 
VcE(sat) 

VcE(san 
VcE(satJ 

VcE(sat) 

too 
to ff 

hr, 
c,b 
c,b 

POST IRRADIATION 
PRE-IRRADIATION 3xl0' 4 nvt (>10 keV) 

CHARACTERISTICS MIN. TYP. MAX. MIN. TYP. MAX. 

Collector to Emitter Sustaining Voltage (Notes 4 and 5) 30 30 
Pulsed Collector Saturation Voltage (Note 5) 0.13 0.2 
Pulsed Collector Saturation Voltage (Note 5) 0.11 0.18 0.23 0.4 
Pulsed Collector Saturation Voltage (Note 5) 0.3 0.42 
Pulsed Collector Saturation Voltage (Note 5) 0.27 0.4 0.56 1.1 
Tum On Time (See circuit below) 35 35 
Tum Off Time (See circuit below) 60 60 

High Frequency Current Gain (f = 100 MHz) 3.0 4.5 2.5 4.0 
Collector to Base Capacitance 12 12 
Emitter to Base Capacitance 55 55 

TYPICAL ELECTRICAL CHARACTERISTICS 

DC PULSE CURRENT GAIN 
VERSUS 

FAST NEUTRON DOSAGE 
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UNITS TEST CONDITIONS 

Volts le= 10 mA le= 0 
Volts le= 100 mA la= 10 mA 
Volts le= 100 mA 1, = 20 mA 
Volts le= 500 mA Is= 50 mA 
Volts le= 500 mA le= 100 mA 
ns le= 500 mA I"= 100 mA 
ns le= 500 mA lei= 100 mA 

I,,= -100 mA 
le= 50 mA Ve,= 10 V 

pf 1, = 0 Vee= 10 V 
pF le= 0 VEB = 0.5 v 

COLLECTOR TO EMITTER 
SUSTAINING VOLTAGE VERSUS 
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FAIRCHILD TRANSISTORS 2N5144 • 2N5145 

COLLECTOR CHARACTERISTICS'" 
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2N5200 • 2N5201 
NPN RADIATION RESISTANT GENERAL PURPOSE AMPLIFIERS 

DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS 

• GUARANTEED PERFORMANCE AFTER FAST NEUTRON DOSAGE (3x10" AND 10" nvt > 10 keV) 
• HIGH GAIN •.••• hFE = 23 (MIN) AFTER 3xl0'4 nvt > 10 keV 

••••• hFE = 10 (MIN) AFTER 10" nvt > 10 keV 
• LOW CAPACITY ••• Ceb = 2.0 pf (MAX) 

••• Ccb = 2.5 pf (MAX) 
• VOLTAGE •••••• VeEO(sus) = 20 V (MIN) 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 
Storage Temperature 
Operating. Temperature 
Lead Temperature (soldering, 10 seconds time limit) 

Maximum Power Dissipation (Notes 2 and 3) 
Total Dissipation at 25°C Case Temperature 

at 25°C Ambient Temperature 

Maximum Voltages 
V cso Collector to Base Voltage 
V eEs Collector to Emitter Voltage 
Vem Collector to Emitter Voltage (Note 4) 
VEBo Emitter to Base Voltage 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

-55°C to +200°c 
+200°c 
+300°c 

1.2 Watts 
0.3 Watt 

20 Volts 
20 Volts 
20 Volts 

4.5 Volts 

POST IRRADIATION 

PHYSICAL DIMENSIONS 
in accordance with 

JEDEC (T0-46) outline 

!------+-·.~ii DIA. 

.085 

.065 

NOTES: All dimensions in rnches 
Leadsaregold.platedkovar 
Colle<:torjnternallyoonne<:tedtocase 
Packageweiglrt1s0.36gram 

SYMBOL CHARACTERISTICS PRE-IRRADIATION (3xlO"nvt>IO keV) (lO"nvt>lO keV) UNITS TEST CONDITIONS 
MIN. TYP. MAX. MIN. TYP. MAX. MIN. TYP. MAX. 

VeEO(sus) Collector to Emitter Sustaining 20 
Voltage (Note 4) 

hFE DC Pulse Current Gain 2N5200 45 
(Note 5) 2N5201 65 

hFE DC Pulse Current Gain 2N5200 50 
(Note 5) 2N5201 75 

hFE DC Current Gain 2N5200 40 
2N5201 70 

hFE DC Current Gain 2N5200 40 
2N5201 65 

hFE DC Current Gain 2N5200 40 
2N5201 65 

hFE(-55°C) Pulsed DC Current Gain 2N5200 25 
(Note 5) 2N5201 40 

hfe High Frequency Current Gain 2N5200 9.0 
(f = IOO MHz) 2N5201 11 

ccb Collector to Base Capacitance (f = 1.0 MHz) 
c.b Emitter to Base Capacitance (f = 1.0 MHz) 

NOTES: 

150 
150 

2.5 
2.0 

20 

15 
20 
15 
23 
10 
15 
IO 
12 
5.0 
7.0 
5.0 
IO 
8.0 
IO 

2.5 
2.0 

20 

5.0 
7.0 
5.0 
10 

5.0 

5.0 
7.0 
7.0 

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 

2.5 
2.0 

Volts 

pf 
pf 

le= 2.0 mA 18 = 0 

le= 30 mA 
le= 30 mA 
le= IO mA 
le= 10 mA 
le= 1.0 mA 
le= 1.0 mA 
le= 500µA 
le= 500 µA 
le= IOOµA 
le= IOOµA 
le= IO mA 
le= 10 mA 
le= 10 mA 
le= IO mA 
IE= 0 
le =0 

VeE=5.0V 
VeE=5.0V 
VeE=5.0V 
VeE=5.0V 
VeE=5.0V 
VeE=5.0V 
VeE=5.0V 
VeE=5.0V 
VeE = 5.0V 
VeE=5.0V 
VeE=5.0V 
VeE = 5.0 v 
VeE = 5.0V 
VeE = 5.0V 
Ve8 = 5.0V 
VEB = 0.5V 

*Planar is. a patented Fairchild process. 

(3) These ratings give a maximum junction temperature of 200°C and junction to case thermal resistance of 146°C/Watt (derating factor of 6.85 mW/°C); junction to ambient 
thermal resistance of 583 °C/Watt (derating factor of 1.72 mW/ °C). 

(4) This rating refers to a high-current Point where collector to emitter voltage is lowest. 
(5) Pulse Conditions: length= 300 µs; duty cycle= 1 %. 
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FAIRCHILD TRANSISTORS 2N5200 • 2N5201 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

SYMBOL 

VCE(sat) 

VCE(sat) 

VBE(sat) 

VBE(sat) 

ICES 
lcEs(l25°C) 

BVcBO 

BVcEs 

BVEBO 

rb'Cc 

POST IRRADIATION 
CHARACTERISTICS PRE-IRRADIATION (3x10 14nvt> 10 keV) (10 15nvt>10 keV) UNITS 

MIN. TYP. MAX. MIN. TYP. MAX. MIN. TYP. MAX. 

Pulsed Collector Saturation 0.15 0.35 0.7 Volt 
Voltage (Note 5) 

Pulsed Collector Saturation 0.5 1.0 Volt 
Voltage (Note 5) 

Pulsed Base Saturation 0.96 1.0 1.0 Volt 
Voltage (Note 5) 

Pulsed Base Saturation 1.42 1.7 Volts 
Voltage (Note 5) 

Collector Reverse Current 10 50 100 nA 

Collector Reverse Current 10 20 50 µA 

Collector to Base 20 20 20 Volts 
Breakdown Voltage 

Collector to Emitter 20 20 20 Volts 
Breakdown Voltage 

Emitter to Base 4.5 4.5 4.5 Volts 
Breakdown Voltage 
Collector Base Time Constant 10 ps 
(f = 80 MHz) 

TYPICAL POST-IRRADIATION ELECTRICAL CHARACTERISTICS 
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COLLECTOR SATURATION 
VOLTAGE VERSUS 

FAST NEUTRON DOSAGE 

TEST CONDITIONS 

le= 10 mA 16 = 2.0 mA 

le= 50 mA 16 =10 mA 

le= 10 mA 16 = 1.0 mA 

le= 50 mA 16 = 5.0 mA 

VcE = lOV VBE = 0 

VcE = lOV VBE = 0 
le= lOµA IE= 0 

le= 10µ,A VBE = 0 

lc=O IE= lOµA 

le= 10 mA VcE = 5.0V 
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TYPICAL ELECTRICAL CHARACTERISTICS 
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BASE CHARACTERISTICS0 
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TYPICAL ELECTRICAL CHARACTERISTICS 
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Fairchild cannot assume responsibility for use of any circuitry described. No circuit patent licenses are implied. 
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2N5236 
RADIATION RESISTANT NPN CLASS-C RF AMPLIFIER 

DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTOR 

• GUARANTEED PERFORMANCE AFTER FAST NEUTRON DOSAGE (3x1014 nvt > 10 keV) 
• HIGH GAIN ••••••••••••••• hFE = 10 (MIN), 17 (TYP) AT 50 mA 
• HIGH POWER OUT ••••••••••• 0.5 WATT (TYP) AT 250 MHz 
• HIGH GAIN BANDWITH PRODUCT ••• f1 = 400 MHz (MIN) AT 50 mA 
• LARGE SIGNAL CAPABILITY 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 
Storage Temperature 
Operating Junction Temperature 
Lead Temperature (soldering, 60 second time limit) 

Maximum Power Dissipation (Notes ·5 and 7) 
Total Dissipation at 25°C Case Temperature 

at 25°C Ambient Temperature 

Maximum Voltages 
V cso Collector to Base Voltage 
Yceo Collector to Emitter Voltage (Note 4) 
V eso Emitter to Base Voltage 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

-65°C to +2oo•c 
200°c 
300°C 

1.0 Watt 
0.6 Watt 

40Volts 
20 Volts 

4.0 Volts 

PHYSICAL DIMENSIONS 
in accordance with 

JEDEC (T0·39) outline 

.370DIA ~ .3SO . ,_.33S DIA -1 

.12SQ.
310 

. .2t 1 .240 

Seating ' 
Plane T T 

3 LEADS_,-"~ ~ ~ 0.5 MIN . 
. 019DIA _J_ 
.016 . 

NOTES: Alld1mens1onsm1nches 
leadsaregold·platedKOVAR 

COUECTOR 

LeadNo . .31nternallyconnectedtocase 
Packagewe1ght1s l.23grams 

POST-IRRADIATION 
SYMBOL CHARACTERISTICS PRE· IRRADIATION (3xl0 1•nvt >10 keV) UNITS TEST CONDITIONS 

MIN. TYP. MAX. MIN. TYP. MAX. 

hFE 
VCE(sat) 

Ices 
lcesC125°C) 
BVcso 
BVEBO 
VeEO(sus) h,. 
ccb 

Gpe 

NOTES: 

DC Pulse Current Gain (Note 5) 30 
Pulsed Collector Saturation Voltage (Note 5) 
Collector Cutoff Current 
Collector Cutoff Current 
Collector to Base Breakdown Voltage 40 
Emitter to Base Breakdown Voltage 4.0 
Collector to Emitter Sustaining Voltage (Notes 4 and 5) 20 
High Frequency Current Gain (f = 100 MHz) 5.0 
Collector to Base Capacitance (f = 1.0 MHz) 
Amplifier Power Gain (f = 250 MHz) 6.0 

DC Pulse Current Gain (Note 5) 15 

50 
0.12 
0.03 
0.03 
50 
5.5 
25 
7.5 
2.3 
7.0 

120 10 17 
0.2 0.3 
1.0 0.7 
1.0 0.7 

40 50 
4.0 5.5 
20 32 
4.0 6.5 

3.0 
5.0 6.5 

5.0 

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) RF power-in = 100 mW (see test circuit). 

le= 50 mA Yee= 5.0Y 
0.7 Volts le= 50 mA 18 = 5.0 mA 
20 nA Vee= 20V VBE = 0 
20 µA Yee= 20V VBE = 0 

Volts le= lOOµA le= 0 
Volts lc=O le= lOOµA 
Volts le= 15 mA 18 = 0 

le= 50 mA Yee= lOY 
3.0 pf IE= 0 Yes= lOV 

dB le =0 Vee= 20V 
(Zero Signal) 

le= 50 mA Vee= 5.0V 

*Planar is a patented Fairchild process. 

(3) RF power-in = 100 mW. Conduction angle adjusted through R to obtain maximum efficiency with a minimum of 400 mW out. (See test circuit). 
(4) Rating refers to a high-current point where collector to emitter voltage is lowest. 
(5) Pulse Conditions: length,.., 300 µs; duty cycle= 1%. 
(6) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 
(7) These ratings give a maximum junction temperature of 200°C and junction to case thermal resistance of 175°C/Watt (derating factor of 5.71 mWl°C); junction to ambient 

thermal resistance of 292°C/Watt (derating factor of 3.42 mW/°C). 

F=AIRCHILCJ 

SEMICONDUCTOR 
313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962·5011, TWX: 910-379·6435 A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 
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COLLECTOR CHARACTERISTICS 
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FAIRCHILD TRANSISTOR 2N5236 

TYPICAL ELECTRICAL CHARACTERISTICS 
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FAIRCHILD TRANSISTOR 2N5236 

TYPICAL ELECTRICAL CHARACTERISTICS 
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125 MHz POWER AMPLIFIER 

100 mr.I AT C 1 

AT 125 MHz o--11-----~ 
FROM 500 

SOURCE 

....... 

Cl .C2. C4 . C6 = 1000 pF BUTTON MICA 

C3 2 - 8 pF 

cs 6 µF AT 50 v 

-::-LI L = RFC fr>l25 MHz 
3 

L = 
2 - 16 pF 

R = 2000 

250 MHz POWER AMPLIFIER 

cl 
- ~I-------<-, 

' 

100 mr.I AT 250 MHz '' 

' l 

I 
~ 

-::-
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2N5244 
PNP RADIATION RESISTANT HIGH-SPEED SWITCH 

AND RF AMPLIFIER 
DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTOR 

• GUARANTEED PERFORMANCE AFTER NEUTRON IRRADIATION OF 3Xl0'4 nvt > lOkeV 
• HIGH FREQUENCY •••• fr = 400 MHz (MIN) AFTER RADIATION 
• HIGH VOLTAGE ••.••• LVeeo = -40 V (MIN) AFTER RADIATION 
• EXCELLENT BETA •••• hFe = 14 {MIN) AT le == 10 mA AFTER RADIATION 
• FAST SWITCHING .•••• t0 n = 15 ns {TYP) AT le = 50 mA AFTER RADIATION 

t0 ff = 60 ns {TYP) AT le = 50 mA AFTER RADIATION 
• LOW NOISE FIGURE .•• NF = 7.0 dB {TYP) AFTER RADIATION 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 
Storage Temperature 
Operating Junction Temperature 
Lead Temperature (Soldering, 60 second time limit) 

Maximum Power Dissipation (Notes 2 and 3) 
Total Dissipation at 25°C Case Temperature 

at 25°C Ambient Temperature 

Maximum Voltages and Current 
V cEs Collector to Base Voltage 
V cso Collector to Base Voltage 
VcEO Collector to Emitter Voltage (Note 4) 
VEBo Emitter to Base Voltage 
le Collector Current 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

-65°C to +200°C 
200°c 
300°c 

1.0 Watt 
0.36 Watt 

-40 Volts 
-40Volts 
-40Volts 
-5.0Volts 

100 mA 

PHYSICAL DIMENSIONS 
in accordance with 

JEDEC {T0-18) outline 
I .. 230 DIA 

.195 I .209 . 

178:::~r-210 
MAX. · .170 

Seating L i 
Pl.....--r 

3 LEADS n n n .500 MIN. 

mDIA U U u-1 

NOTES: All dimensions in inches 
Leads are gold-plated kovar 
Collector internally connected to case 
Package weight is 0.44 gram 

POST-IRRADIATION 
SYMBOL CHARACTERISTICS PRE-IRRADIATION (3xl01•nvt> 10 keV) UNITS TEST CONDITIONS 

MIN. TYP. MAX. MIN. TYP. MAX. 

hFE DC Current Gain 140 160 4.0 6.0 lc=lOOµA Vee= -5.0V 
hFE DC Current Gain 150 200 8.0 10.5 le= 1.0 mA Vee= -1.0V 
hFE DC Pulse Current Gain (Note 5) 150 200 300 14 17 le= 10 mA VeE = -1.0V 
hFE DC Pulse Current Gain (Note 5) 30 60 5.0 6.5 le= 50 mA Vce=-1.0V 
hFe(-55°C) DC Pulse Current Gain (Note 5) 70 100 7.0 8.0 le= lOmA Vee= -1.0 V 
hie High Frequency Current Gain (I = 100 MHz) 4.5 6.0 4.0 5.5 le= lOmA VeE = -20V 
VCE(sat) Pulsed Collector Saturation Voltage (Note 5) -0.l -0.14 -0.32 -0.55 Volts le= 10 mA IB = 1.0 mA 
VCE(sat) Pulsed Collector Saturation Voltage (Note 5) -0.2 -0.3 Volts le= 50 mA IB = 5.0 mA 
VCE(sat) Pulsed Collector Saturation Voltage (Note 5) -0.16 -0.28 -1.0 Volts le= 50 mA Is= IO mA 
Vce(sat) Pulsed Collector Saturation Voltage (Note 5) -0.125 -0.2 Volts le= 50 mA IB = 16.67 mA 
VSE(sat) Pulsed Base Saturation Voltage (Note 5) -0.7 -0.77 -0.9 -0.7 -0.75 -0.9 Volts le= 10 mA Is= 1.0 mA 
Vse(sat) Pulsed Base Saturation Voltage (Note 5) -0.88 -1.1 -0.84 -1.1 Volts le= 50 mA Is= 5.0 mA 
VBe(sat) Pulsed Base Saturation Voltage (Note 5) -0.9 -1.2 -0.88 -1.2 Volts le= 50 mA 18 = 16.67 mA 
ccb Collector to Base Capacitance (f = LO MHz) 2.2 3.5 2.2 3.5 pF le= O Vcs = -lOV 
c.b Emitter to Base Capacitance (f = 1.0 MHz) 4.0 5.5 4.0 5.5 pF le =0 VEB = -0.5 v 
NF Noise Figure (f = 100 MHz) 3.5 7.0 dB le= 1.0 mA Vee= -5.0V 

*Planar is a patented Fairchild process. 

l=AIRCHILCJ 

SEMICONDUCTOR 
313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 A DIVISION Of FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 
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FAIRCHILD TRANSISTOR 2N5244 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

POST-IRRADIATION 
SYMBOL CHARACTERISTICS PRE-IRRADIATION (3xl0 14nvt>10 keV) UNITS TEST CONDITIONS 

MIN. TYP. MAX. MIN. TYP. MAX. 

ton Turn On Time (Note 6) 15 40 15 40 ns le= 50 mA 181 =16.67 mA 

toll Turn Off Time (Note 6) 160 200 60 200 ns le= 50 mA 181 = 16.67 mA 
182 = -16.67 mA 

1.CES Collector Reverse Current 0.15 15 3.3 1000 nA VcE=-30V VBE = 0 
lcEs(125°C) Collector Reverse Current 15 µA VeE = -30V VBE = 0 
BVcso Collector to Base Breakdown Voltage -40 -40 Volts le= lOµA IE= 0 
BVeES Collector to Emitter Breakdown Voltage -40 -56 -40 -58 Volts le= lOµA VBE = 0 
BVEBO Emitter to Base Breakdown Voltage -5.0 -5.4 -5.0 -5.4 Volts lc=O IE= 10 µA 

VeEO(susl Collector to Emitter Sustaining Voltage -40 -56 -40 -62 Volts le= 10 mA (pulsed) 18 =0 
(Notes 4 and 5) 

NOTES: 

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) These are steady state limits. The factory should be consulted on appljcations involving pulsed or low duty cycle operations. 
(3) These ratings give a maximum junction temperature of 200°C and junction to case thermal resistance of 175°C/Watt (derating factor of 5.71 mW!°C); junction to ambient thermal 

resistance of 500°C/Watt (derating factor of 2.06 mW!°C). 
(4) This rating refers to a high current point where collector to emitter voltage is lowest. 
(5) Pulse Conditions: length= 300 µs; duty cycle= 1%. 
(6) See switching circuit for exact values of le, 181 and 182 • 

TYPICAL ELECTRICAL CHARACTERISTICS 
(POST IRRADIATION PERFORMANCE) 
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FAIRCHILD TRANSISTOR 2N5244 

TYPICAL ELECTRICAL CHARACTERISTICS 
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FAIRCHILD TRANSISTOR 2N5244 

TYPICAL ELECTRICAL CHARACTERISTICS 
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2N5292 
RADIATION RESISTANT, 

PNP HIGH SPEED SATURATED SWITCH 
DIFFUSED SILICON PLANAR* II EPITAXIAL TRANSISTOR 

• GUARANTEED PERFORMANCE AFTER NEUTRON IRRADIATION OF 3 x 1014 nvt > 10 keV 
• FAST SWITCHING ••••••••• t0n: 25 ns (MAX) AFTER RADIATION 

tott : 35 ns (MAX) AFTER RADIATION 
• HIGH FREQUENCY •••••••• f1 : 600 MHz (MIN) AFTER RADIATION 
• LOW CAPACITANCE •••••••• Ccb = 4.5 pf (MAX) AFTER RADIATION 
• LOW SATURATION VOLTAGE ••• YeersatJ: -0.65 V (MAX) AT le= 100 mA AFTER RADIATION 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 
Storage Temperature 
Operating Junction Temperature 
Lead Temperature (Soldering, 60 second time limit) 

Maximum Power Dissipation (Notes 2 and 3) 
Total Dissipation at 25°C Case Temperature 

at 100°C Case Temperature 
at 25°C Ambient Temperature 

Maximum Voltages 
V eso Collector to Base Voltage 
VeEO Collector to Emitter Voltage (Note 4) 
VEBo Emitter to Base Voltage 

-65°C to +200°C 
200°c 
300°C 

1.0 Watts 
0.72Watt 
0.36 Watt 

-12Volts 
-12Volts 

-4.5Volts 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

POST-IRRADIATION 
SYMBOL CHARACTERISTICS PRE-IRRADIATION (3xl014 nvt > 10 keV) 

MIN. TYP. MAX. MIN. TYP. MAX. 

ton Tum On Time (Note 5, Figure 1) 6.0 15 8.0 25 
to ff Turn Off Time (Note 5, Figure 1) 18 35 15 35 

Ts Charge Storage Time Constant (Note 6. Figure 2) 15 20 5.0 20 

VcErsatl Pulsed Collector Saturation Voltage (Note 6) -0.06 -0.12 -0.113 -0.24 
VcErsatl Pulsed Collector Saturation Voltage (Note 6) -0.12 -0.19 -0.212 -0.4 
Yeersatl Pulsed Collector Saturation Voltage (Note 6) -0.28 -0.44 -0.367 -0.65 
Veersatl Pulsed Base Saturation Voltage (Note 6) -0.78 -0.82 -0.92 -0.78 -0.83 -0.95 
Veersatl Pulsed Base Saturation Voltage (Note 6) -0.85 -0.93 -1.2 -0.85 -0.93 -1.2 
Veersatl Pulsed Base Saturation Voltage -1.0 -1.14 -1.6 -1.0 -1.14 -1.75 
hfe High Frequency Current Gain (f = 100 MHz) 8.0 12 6.0 10 
c.b Collector to Base Capacitance (f = 1.0 MHz) 2.2 4.5 2.2 4.5 
ceb Emitter to Base Capacitance (f = 1.0 MHz) 4.0 6.0 4.0 6.0 
hFE DC POlse Current Gain (Note 6) 30 53 6.0 12.4 
hFE DC Pulse Current Gain (Note 6) 40 63 100 10 15.2 
hFE DC Pulse Current Gain (Note 6) 30 55 8.0 13.9 
hFe(-55°C) DC Pulse Current Gain (Note 6) 20 38 5.0 8.6 
Ices Collector Reverse Current 0.05 1.0 0.3 10 
lces(125°C) Collector Reverse Current 0.01 10 0.5 20 
Vceorsusl Collector to Emitter Sustaining Voltage (Notes 4 and 6) -12 -16 -12 -17.7 
BVceo Collector to Base Breakdown Voltage -12 -24 -12 -24.3 
BVees Collector to Emitter Breakdown Voltage -12 -23 -12 -23.3 
BVeeo Emitter to Base Breakdown Voltage -4.5 -5.4 -4.5 -5.4 

PHYSICAL DIMENSIONS 
in accordance with 

JEDEC (TQ.18) outline 

UNITS 

ns 
ns 

ns 

Volts 
Volts 
Volts 
Volts 
Volts 
Volts 

pf 
pf 

nA 
µA 
Volts 
Volts 
Volts 
Volts 

3 LEADS 

:mo1A. 

Emitter 

Base 

Collector 

NOTES: All dimensions in inches 
Leads are BCJld·plated kovar 
Collector internally~ to case 
Packqe weiaht 11 0.44 1ram 

TEST CONDITIONS 

le=30mA le1=6.0 mA 
le=30mA le1=6.0 mA 

112 =-6.0mA 
le= lOmA le1=10 mA 

le2 = -10 mA 
le= lOmA le= 2.0 mA 
le= 30 mA le= 6.0 mA 
le= lOOmA le= 20 mA 
le= lOmA le= 2.0 mA 
le= 30mA le= 6.0 mA 
le= lOOmA le= 20 mA 
le= 30 mA Yee= -lOV 
le=O Yee= -5.0V 
lc=O Vee= -0.5 V 
le= 10 mA Vee= -0.3V 
le= 30mA Vee= -0.5V 
le= lOOmA Vee= -1.0V 
le= 30mA Vee= -0.5V 
Vee =0 Vee= -lOV 
Vee= 0 Vee= -lOV 
le= 10 mA 16 = 0 
le= lOµA le=O 
le= lOµA Vee= 0 
le=O le= 100 µA 

*Fairchild is a patented Fairchild process. 
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FAIRCHILD TRANSISTOR 2N5292 

TYPICAL ELECTRICAL CHARACTERISTICS 

DC PULSE CURRENT GAIN 
VERSUS FAST NEUTRON DOSAGE 

DC PULSE CURRENT GAIN 
VERSUS COLLECTOR CURRENT 

FAST NEUTRON DOSAGE 
100 

50 

z 

~ 
!;;; 20 

5 10 

~ 
~ 5.0 

.ct;!. 

2.0 

1.0 
1012 

TA •25'C 
le• JOmA 
Vee· -o.sv-; 

~ 
~ 

~ 
~ 

+ • F~T t.EUTRON D~GE - nvt I> 10 keVI le - COLLECTOR CURRENT - mA 

COLLECTOR TO EMITTER CURRENT 
VERSUS FAST NEUTRON DOSAGE 

COLLECTOR SATURATION VOLTAGE 
VERSUS FAST NEUTRON DOSAGE 

COLLECTOR TO EMITTER 
SUSTAINING VOLTAGE VERSUS 

FAST NEUTRON DOSAGE 

~ 
1.0 

TAW 
Vee. -lOV 

0.8 

TA a25oc 
le• IOmA 

_L 

v v I 
0.6 

rt 
k'.'.'.'. 

~ 

1013 1014 :ix1014 w15 
.;- F~T NEUTRON D~GE - nvt 1>10 keVI f'- FAST NEUTRON DOSAGE - nvt (>10 keV) <I>- FAST NEUTRON DOSAGE - nvt (>10 keV) 

COLLECTOR CHARACTERISTICS* COLLECTOR CHARACTERISTICS0 

~ ~f--+-+--t--+--+:~_,..~~i<='i 
I 
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~ ~r--t-t--t--t--td'J~f:::I::!:~~ 

~ a 6.0 

e 
~ 41 t-t-t-t-:. 
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~ 4.0 .,.,r-,,,...._ __ '+ 

8 
I 

·16 -20 -0.1 -0.2 -0.3 -0.4 -0.5 
Vee -COLLECTOR-EMITTER VOLTAGE- VOLTS Vee COU£CTOR-EMITTER VOLTAGE - VOLTS 

BASE CHARACTERISTIC'" BASE CHARACTERISTIC* BASE CHARACTERISTIC* 
100 100~~~---~-~~-~ 

1 TA• 125'C 

T1.sr2::I 
hl.5m~J'.:: 
r-;1.o±J 

1--1 I 0J.sml-1 
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I/Ii 

-0.4 -0.8 
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-3.5mA 

-1.2 -1.6 
V8E - BASE EMITTER VOLTAGE -VOLTS 

-1.0 
DL--L--'--L-Al/UJ.Ll..-L-1..--L__J.__J 

0 -0.4 -0.8 ·1.2 ·1.6 -2.0 

V BE" BASE EMITTER VOLTAGE - VOLTS 

IOD 
TA• -55'C 

~ 13.0iA ·5.0mA 
~ I 

-2.0mA ·4.0mA 

~ I I 
60 -l.5mA a 

e 
~ 

41 

~ 
20 

-0.4 -0.8 -1.2 -1.6 
VBE - BASE-EMITTER VOLTAGE· VOLTS 

-2.0 

*Single family characteristics on Transistor Curve Tracer. 
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FAIRCHILD TRANSISTOR - 2N5292. -

TYPICAL ELECTRICAL CHARACTERISTICS· 

DC PULSE CURRENT GAIN 
VERSUS COLLECTOR CURRENT 
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COLLECTOR SATURATION VOLTAGE 
VERSUS COLLECTOR CURRENT 
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BASE SATURATION VOLTAGE 
VERSUS-COLLECTOR CURRENT 
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1
j ._ _________ F_A_IR_C_H_IL_D_T_R_A_N_S_IS_T_O_R_2_N_5_2_92 _________ __, 

INPUT AND OUTPUT 
CAPACITANCE VERSUS 

REVERSE BIAS VOLTAGE 

;,o b c,. le - o 

'0,4,0r-::::::: ~ 
u r-c,, 1, :r-;t-_..:::"l-::sJ ... ......._,'"""FSJ+++-1---l 
~ l.O f-++t+-+---t--=t''-1--!b;::-+---i 

~ 
u 2.0 t----+-+-++-+---+-+-t-t--+---1 

1.0 t---+--+-++--+---+--+-H--+---1 

REVERSE BIAS VOLTAGE - VOLTS 

COLLECTOR REVERSE CURRENT 
VERSUS TEMPERATURE 

TA - AMBIENTTEMPERATURE - °C 

SWITCHING TIME TEST CIRCUIT 
FIGURE 1 

Vee 

1.0 kll 

-3.0 v 

94Q 

Vou1 

TYPICAL ELECTRICAL CHARACTERISTICS 

CONTOURS OF CONSTANT GAIN 
BANDWIDTH PRODUCT lfrl 

SWITCHING TIMES 
VERSUS TEMPERATURE 
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50 
le - COLLECTOR CURRENT - mA TA - AMBIENT TEMPERATURE - °C 

AVERAGE PROPAGATION DELAY 
PER TRANSISTOR VERSUS 

COLLECTOR VOLTAGE 
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~ j_ J_ 

_& Ot--~~~~--+---<>--~~~i~ 
0 -2.0 -4.0 -6.0 -8.0 -10 

Vee - COLLECTOR SUPPLY VOLTAGE - VOLTS 

STORAGE TIME TEST CIRCUIT 
FIGURE 2 

-3.0V 

-ll v 

0.1 µF ···r To Sampling Scope 

tr:Sl.Ons 

II HOV 

_J L v,. J0.33 pF 
VOUT 

To Sampling Scope 

tr :S 1.0 ns 2.0 kll 
soQ 

Pulse Generator 
tr ~1.0 ns 

PW= 400 ns -=-
PPS= 150 

z1N =son 
t 0n Vee= O, v1N = -12.8 v 

10tt V99=-18.8V,V1N=+'23.5V 

NOTES: 

z1N~100 k Q 

SOQ 

Pulse Generator 
tr :Sl.O ns --=-
PW =400 ns 
PPS= 150 

ZIN= 50 Q 

ZIN~lOM.Q 

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 

COLLECTOR-EMITTER REVERSE 
CURRENT VERSUS 

REVERSE BIAS VOLTAGE 
«Kl .---.---.---.---,.---,...-----, 

~ 

~ /1 a JOO l---+--+---4--+-----+>-L"--IJ 

~ A 
~ L 
~ 200 !----+--+--+ ,,,v---+--1----; 
~ L_ ! 100t---]7'"1-7'~~]7't---t---t---+----i 

-4.0 -8.0 -12 
VcE - COLLECTOR-EMITTER VOLTAGE - VOLTS 

FIVE STAGE RING OSCILLATOR 
FOR MEASUREMENT OF 

PROPAGATION DELAY 

SIOQ 

~ 5 TRANSISTORS~ 

tpd = 10 !osc. 

NON SATURATED 
SWITCHING PERFORMANCE 

-3.0V 

67Q 

+0.5 V l_ INPU<>-T --[_ 

-0.5V 

1.SkQ 

+25V 

FD777 

OUTPUT 

(3) These ratings give a maximum junction temperature of 200°C and junction to case thermal resistance of 175°C/Watt (derating factor of 5.71 mW/°C); junction to ambient 
thermal resistance of 486°C/Watt (derating factor of 2.06 mW/°C). 

(4) This rating refers to a high current point where collector to emitter voltage is lowest. 
(5) See switching circuit for exact values of le, IBJ, and lsz. 
(6) Pulse Conditions: length= 300 µ.s; duty cycle= 1%. 
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NPN 
SE7001 • SE7002 

HIGH-VOLTAGE AUDIO/ VIDEO AMPLIFIERS 
DIFFUSED SILICON PLANAR"TRANSISTORS 

The SE7001 and SE7002 are NPN silicon PLANAR transistors designed for use in high-voltage 
video amplifier and line operated radio audio output applications. They feature low output capaci­
tance and a five watt power rating. These devices are capable of producing up to one watt in high­
voltage class "A" audio stages. 

ABSOLUTE MAXIMUM RATINGS [Note l] 
Maximum Temperatures 

Storage Temperature 
Operating Junction Temperature 
Lead Temperature (Soldering, 60 sec time limit) 

Maximum Power Dissipation 
Total Dissipation at 25°C Case Temperature [Notes 2 and 3] 

-65°c to +2oo·c 
2oo·c Maximum 
300°C Maximum 

at 25°C Free Air Temperature [Notes 2 and 3] 
5.0 Watts 
0.8 Watt 

Maximum Voltages 
Vceo Collector to Base Voltage 
Ve'° Collector to Emitter Voltage [Note 4] 
Veeo Emitfer to Base Voltage 

SE7001 
150 Volts 
150 Volts 
5.0 Volts 

ELECTRICAL CHARACTERISTICS (25°C free air temperature unless otherwise noted) 

SE7001 SE7002 

SE7002 
120 Volts 
120 Volts 
5.0 Volts 

PHYSICAL DIMENSIONS 
in' accordance with JEDEC 

(T0-39) outline 
(50 mil kovar) 

I I .37001•, m.,.
1

. ~·· 

s .. u.,:~f_gjg 
Ptarie-r- 1 

lo~~ADS n n n 0.5 MIN . 

. 016DIA. U U u-1 

NOTES: All dimensions in inches 
S1m1lar to package ··c" except for lead length 

t:!~5N3;.e :f?~t~f~~Wyd c~0:n3:Cted to case 
Package weight is 1.23 grams 

SYMBOL CHARACTERISTIC MIN. TYP. MAX. MIN. TYP. MAX. UNITS TEST CONDITIONS 

hFe DC Pulse Current Gain [Note 5] 30 60 30 60 le= 30 mA Vee= 10 V 
Vee (sat) Base Saturation Voltage 0.8 0.9 0.8 0.9 Volts le= 50 mA le= 5.0 mA 
Vee (sat) Collector Saturation Voltage 0.33 2.0 0.33 2.0 Volts le= 50 mA le= 5.0 mA 
h1. Small Signal Current Gain 25 50 25 50 le= 10 mA Vee= 5.0 V 

(f = 1.0 kHz) 
h1. High Frequency Current Gain 

(f = 20 MHz) 
2.0 3.0 2.0 3.0 le= 30 mA Ve,= 10 V 

BVceo Collector to Base Breakdown 150 120 le= 0.1 mA le= 0 
Voltage 

Vc•o (sust) Collector to Emitter Sustaining 150 120 le= 30 mA. le= 0 
Voltage [Note 4] (pulsed) 

* Planar is a patented Fairchild process. 

NOTES: 
(1) These ratings are limiting values above which the serviceability of any individuai' semiconductor device may be impaired. 
(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 
(3) These ratings give a maximum junction temperature of 200°C and junction-to-case thermal resistance of 35°C/watt (derating factor of 

28.6 mW!°C); junction-to-ambient thermal resistance of 219°C/watt (derating factor of 4.56 mW/°C). 
(4) This rating refers to a high-current point where collector-to-emitter voltage is lowest. 
(5) Pulse Conditions: length = 300 µsec; duty cycle = I%. 

l=AIRCHIL.CJ 
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FAIRCHILD TRANSISTORS SE7001 • SE7002 

ELECTRICAL CHARACTERISTICS (25°C free air temperature unless otherwise noted) 

SE7001 SE7002 
SYMBOL CHARACTERISTIC MIN. TYP. MAX. MIN. TYP. MAX. UNITS TEST CONDITIONS 

hFE DC Pulse Current Gain [Note 5] 25 60 25 60 le= 10 mA Va= lOV 
leeo Collector Cutoff Current 0.3 100 0.3 100 nA 1. = 0 Vee= 75 V 
leeo (150°C) Collector Cutoff Current 2.0 50 2.0 50 µA 1. = 0 Vee= 75 V 
leeo Emitter Cutoff Current 100 100 nA le= 0 Vee= 4.0 v 
Cobo Output Capacitance 6.0 9.0 6.0 12 pF 1. = 0 Vee= 20 V 
Cre Emitter Transition Capacitance 70 80 70 80 pF le= 0 Vee= 0.5 v 
BVeeo Emitter to Base Breakdown 5.0 5.0 Volts le= 0 le= 0.1 mA 

Voltage 
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SE7055 •.SE7056 • SE7057 
NPN HIGH VOLTAGE VIDEO OUTPUT TRANSISTORS 

DIFFUSED SILICON PLANAR* TRANSISTORS 

• HIGH VOLTAGE •••••••••• YcEO - 220 V TO 450 V (MIN) AT 5.0 mA 
• LOW Ccb •• · ••••••••••• 2.5 pf TO 3.5 pf (MAX) AT 20 V 
• HIGH FREQUENCY •••••••• fr .._ 40 TO 50 MHz (MIN); 80 MHz (TYP) AT 15 mA 
• HIGH POWER DISSIPATION ••• 7.0 w ATTc = 25°C; 1.0 w ATTA= 25°C 
ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 
Storage Temperature 
Operating Junction Temperature 
Lead Temperature (Soldering, 60 second time limit) 

Maximum Power Dissipation (Notes 2 and 3) 
Total Dissipation at 25°C Case Temperature 

at 25°C Ambient Temperature 
Maximum Voltages 

V cBO Collector to Base Voltage 
V crn Collector to Emitter Voltage (Note 4) 
V580 Emitter to Base Voltage 

SE7055 
220 
220 
7.0 

SE7056 
300 
300 
7.0 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

-65°c to +200°c 
+200°c 
+300°c 

SE7057 
450 
450 
7.0 

7.0 Watts 
1.0 Watt 

Volts 
Volts 
Volts 

PHYSICAL DIMENSIONS 
in accordance with 

JEDEC. (T0-39) outline 

NOTES: All dimensions in inches 
Leads are 1old-plated over nickel-flash on steel 
Collector internally connected to case 
Packaae weilht Is o.76 tram 

SE7055 SE7056 SE7057 
SYMBOL CHARACTERISTIC MIN. TYP. MAX. MIN. TYP. MAX. MIN. TYP. MAX. UNITS TEST CONDITIONS 

ccb Collector to Base Capacitance 3.0 3.5 2.5 3.0 2.0 2.5 pf le =0 Yee= 20V 
hie High Frequency Current Gain 2.0 3.0 le= 3.0 mA VeE=200V 

(f = 20 MHz, RL = 6.7 kn) 2.0 4.5 le= 30 mA VeE = 20V 
hie High Frequency Current Gain 2.0 2.5 le= 3.0 mA VeE = 270 V 

(f = 20 MHz, RL = 9.0 kn) 2.0 4.0 le= 30 mA VeE = 30V 
hie High Frequency Current Gain 1.5 2.0 le= 3.0 mA VeE = 405V 

(f = 20 MHz, RL = 13.5 kn) 1.5 2.0 le= 30 mA Vee= 40V 
hfe High Frequency Current Gain 2.5 4.0 le= 15 mA Yee= lOOV 

(f = 20 MHz) 2.5 4.0 le= 15 mA Yee= 150V 
2.0 3.0 le= 15 mA Yee= 200V 

hFE DC Pulse Current Gain (Note 5) 40 150 40 100 30 70 le= 30 mA VeE = 20V 
hFE DC Pulse Current Gain (Note 5) 40 150 40 100 30 70 le= 10 mA VeE = 20V 
hFE DC Current Gain 20 75 20 50 15 35 le = 1.0 mA VeE = 20 V 
Yeeotsusl Collector to Emitter Sustaining Voltage 220 300 450 Volts le= 5.0mA le =0 

(Notes 4 and 5) 
BVeBo Collector to Base Breakdown Voltage 220 300 450 Volts le= lOOµA IE= 0 
BVEBO Emitter to Base Breakdown Voltage 7.0 7.0 7.0 Volts IE= 100 µA le=O 
leBo Collector Cutoff Current 5.0 100 nA IE= 0 Ve8 =150V 
le60(125°C) Collector Cutoff Current 0.2 5.0 µA IE= 0 Ve8 =150V 
le BO Collector Cutoff Current 1.0 100 nA IE= 0 VeB = 200V 
leBo(125•C) Collector Cutoff Current 0.2 5.0 µA IE= 0 Ve8 =200V 
leBo Collector Cutoff Current 1.0 100 nA IE= 0 VeB = 300V 
le80(125°C) Collector Cutoff Current 0.2 5.0 µA IE= 0 Ve8 = 300V 
!EBO Emitter Cutoff Current 1.0 100 1.0 100 1.0 100 nA le=O VEB = 6.0V 
ceb Emitter to Base Capacitance 40 70 45 70 50 70 pf le=O VEB = 0.5 v 
VBEfsatl Pulsed Base Saturation Voltage (Note 5) 0.74 0.85 0.74 0.85 0.74 0.85 Volts le= 20 mA 16 = 2.0 mA 
VeEtsall Pulsed Collector Saturation Voltage (Note 5) 0.25 1.0 0.35 1.0 0.65 1.0 Volts le= 20 mA 16 = 2.0 mA 

NOTES: *Planar is a patented Fairchild process. 
(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. Note Power Dissipation Curves on Page 2. 
(3) These ratings give a maximum junction temperature of 200°C and junction to case thermal resistance of 25°C/Watt (derating factor of 40 mW/ °C); junction to ambient thermal 

resistance of 175°C/Watt (derating factor of 5.71 mW!°C). 
(4) This rating refers to a high current point w_here collector to emitter voltage is lowest. 
(5) Pulse Conditions: length = 300 µs; duty cycle = 1 %. 
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FAIRCHILD TRANSISTORS SE7055 • SE7056 • SE7057 

SAFE OPERATING AREAS 
GUARANTEED MAXIMUM DC 

POWER DISSIPATION VERSUS 
COLLECTOR-EMITTER VOLTAGE 

GUARANTEED MAXIMUM DC 
POWER DISSIPATION VERSUS 

COLLECTOR-EMITTER VOLTAGE 

GUARANTEED MAXIMUM DC 
POWER DISSIPATION VERSUS 

COLLECTOR-EMITTER VOLTAGE 

SE 7055 ONLY J: SE7055/6/7 
SE 7056 ONL \ 1s"c SE7055/6/7 SE 7057 ONLY J SP.7055/6/7 
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CHARACTERISTIC0 
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SE8001 • SE8002 
NPN MEDIUM POWER 

SILICON PLANAR* EPITAXIAL TRANSISTORS 

GENERAL DESCRIPTION - The Fairchild SE8001 and SE8002 are NPN silicon PLANAR epitaxial transistors designed for 

general purpose use. They are suitable for one watt class "A" and up to ten watt class "B" audio output stages. These 

transistors also feature low saturation voltage at high current which makes them desirable for television applications 

such as vertical oscillator, horizontal driver, and audio output circuits. 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 

Operating Junction Temperature 

Storage Temperature 

Soldering Temperature (60 sec time limit) 

Maximum Power Dissipation 

Total Dissipation at 25°C Case Temperature (Note 2) 

at 100°C Case Temperature (Note 2) 

at 25°C Amoient Temperature (Note 2) 

Maximum Voltages 

Collector to Base Voltage 

Collector to Emitter Voltage (Note 3) 

Emitter to Base Voltage 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

SE8001 
Symbol Characteristic Min. Max. 

hFE DC Pulse Current Gain (Note 4) 20 

hFE DC Pulse Current Gain (Note 4) 

hfe High Frequency Current Gain (f = 20 MHz) 2.0 

VCE(sat) Collector Saturation Voltage (Note 5) 1. 5 

VBE(sat) Base Saturation Voltage (Note 5) 2.0 

1CBO Collector Cutoff Current 100 

1CBO Collector Cutoff Current 

ICB0(150°C) Collector Cutoff Current 50 

ICB0(150°C) Collector Cutoff Current 

1EBO Emitter Cutoff Current 

Cobo Output Capacitance 25 

BVCBO Collector to Base Breakdown Voltage 60 

VCEO(sust) Collector to Emitter Sustaining Voltage 30 
(Notes 3 and 4) 

BVEBO Emitter to Base Breakdown Voltage 5.0 

NOTES: 

200°C Maximum 

-65°C to +200°C 

300°C Maximum 

SE8001 
60 Volts 

30 Volts 

5. 0 Watts 

2. 8 Watts 

0. 87 Watt 

SE8002 
80 Volts 

40 Volts 

5.0Volts 5.0Volts 

SE8002 
Min. Max. 

40 120 

25 

2.0 

1. 2 Volts 

2.0 Volts 

nA 

10 nA 

µA 

10 µA 

100 nA 

25 pF 

80 Volts 

40 Volts 

5.0 Volts 

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

PHYSICAL DIMENSIONS 
in accordance with JEDEC 

(T0·39) outline 
(50 mil kovar) 

NOTES: All dimensions in inches 
Similar to package "C" except for lead length 
Leads are gold·plated kovar 
Lead No. 3 internally connected to case 
Package weight is l.23 grams 

Test Conditions 

Ic = 150 mA VCE 1. 0 v 

re= 500 mA VCE 10 v 

'c = 50 mA VCE 10 v 

'c = 1. 0 A 'B 0. 1 A 

'c = 1. 0 A IB o. 1 A 

IE= 0 VCB 40 v 
I = E 0 VCB 60 v 
I = E 0 VCB 40 v 

IE= 0 VCB 60 v 

'c = 0 VEB 4.0 v 

IE = 0 VCB 10 v 

'c = 100 µA IE 0 

Ic = 30 mA IB 0 
(pulsed) 

IE = 100 µA 'c 0 

,., Planar is a patented Fairchild process. 

(2) These ratings give a maximum junction temperature of 200°C and junction-to-case thermal resistance of 35°C /watt (derating factor of 28. 6 mW /°C. Junction-to-ambient 
thermal resistance of 200°C/watt (derating factor of 5. OmW/°C). 

(3) Rating refers to a high-current point where collector-to-emitter voltage is lowest. 

(4) Pulse Conditions: length= 300 µ.sec; duty cycle= 1.0%. 
(5) Saturation voltages measured with 1/4" lead length. 
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SE8010 • SE8012 
NPN RF AMPLIFIER 

DIFFUSED SILICON PLANAR':' EPITAXIAL TRANSISTORS 

• HIGH POWER DISSIPATION 

• HIGH POWER GAIN . 
• HIGH VOLTAGE •.. 

. P0 = 800 mW AT TA= 2s•c 
P0 = 4.0 w AT Te = 2s·c 

• 600 mW P0 AT 27 MHz 
• LVeEO = 60 V 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures SE8010 SE8012 

Storage Temperature -65°c to +200°c -65°c to +125°c 
Operating Junction Temperature 200°c Maximum 125°C Maximum 

Maximum Power Dissipation (Notes 2 and 3) SE8010 SE8012 

Total Dissipation at 25°C Case Temperature 4.0W 4.0W 
at 25°C Free Air Temperature 800 mW 500 mW 

Maximum Voltages and Current SE8010 SE8012 

VCBo Collector to Base Voltage 100 Volts 100 Volts 

VeEO Collector to Emitter Voltage (Note 4) 60 Volts 60 Volts 

VEBO Emitter to Base Voltage 6.0 Volts 6.0 Volts 

le Collector Current 500 mA 500 mA 

PHYSICAL DIMENSIONS 
in accordance with 

JED EC (T0-39) outline 

OIA1---1 
125Q1-;;;01A 11·.'t 
009 240 

Seating _l_ l 
Plane T -t-

3.· LEADS_/. ~ ~ ~ 0 ~MIN 
019 DIA ~ 016 ~~ 

NOTES: All dimensions in inches 
Leads are gold-plated kovar 
Collector internally connected to case 
Package weight is 1. 2 3 gram 

SE8010 

PHYSICAL DIMENSIONS 
in accordance with 

JEDEC (T0-105) outline 

.325 ~~ '-0. 2~0 
MAX. 

---! 

3LEADS - n n n __ .500.MIN. 

gm DIA. Li Li Li ~ 
____ __...__ .200 

BASE I- .100 

FLAT~· 

NOTES All d•meris1ons 1n inches 

Leads are gold-plated nickel 

1selectrically Nori 
material 

Package weight 1s 0.66 gram 

SE8012 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) *Planar is a patented Fairchild process. 

SYMBOL CHARACTERISTIC MIN. TYP. MAX. 

GPE Amplifier Power Gain (f = 27 MHz) (Note 6) 10.8 12 

hFE DC Pulse Current Gain (Note 5) 40 150 

hFE DC Pulse Current Gain (Note 5) 15 

hfe High Frequency Current Gain (f = 100 MHz) 3.0 

VCE(sat) Pulsed Collector Saturation Voltage (Note 5) 0.75 

VBE(sat) Pulsed Emitter Saturation Voltage (Note 5) 1.20 

ICES Collector Reverse Current 500 

ccb Collector-Base Capacitance 9.0 

ceb Emitter-Base Capacitance 65 

BVCBO Collector to Base Breakdown Voltage 100 

VeEO(susJ Collector to Emitter Sustaining Voltage (Note 5) 60 

BVEBO Emitter to Base Breakdown Voltage 6.0 

NOTES: 
(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

UNITS TEST CONDITIONS 

dB 

Volts 
Volts 
nA 
pf 
pf 
Volts 
Volts 
Volts 

VeE=l2V 
le= 100 mA 
le= 500 mA 
le= 50 mA 
le= 500 mA 
le= 500 mA 
VcE = 50V 
Vc8 =10V 
VEB = 0.5 v 
le= 10011A 
le= 10 mA 
IE= 10011A 

Pin= 50 mW 
VCE = l.OV 
VcE = 3.0 V 
VCE= lOV 
IB = 50 mA 
18 = 50 mA 
VEB = 0 
IE= 0 
le= 0 
IE= 0 
18 = 0 
le= O 

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 
(3) These ratings give a maximum junction temperature of 200°C, a junction to case thermal resistance of 43.8°C/Watt (derating factor of 22.8 mW/°C) and a junction to ambient 

thermal resistance of 219°C/Watt (derating factor of 4.56 mW/°C) for the SE8010. These ratings give a maximum junction temperature of 125°C, a junction to case thermal 
resistance of 25°C/Watt (derating factor of 40 mW/ °C) and a junction to ambient thermal resistance of 200°C/Watt (derating factor of 5.0 mW/ °C) for the SE8012. 

(4) Rating refers to a high-current point where collector to emitter voltage is lowest. 
(5) Pulse Conditions: length= 300 µ.s; duty cycle= 1%. 
(6) See Test Circuit. 
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*Single family characteristic on Transistor Curve Tracer. 

P1N= 50mW 

50Q GENERATOR 

27 MHz DRIVER 

AMPLIFIER TEST CIRCUIT SHIELD 

\ 

C1, C2 - 7 to !OOpF, compression mica trimmer (Arco 423) 

Pour= pOOmW MIN 

50Q LOAD 

+12V AT lOOmA(TYP) 

CJ - 43 to 63pF, compression mica trimmer (Arco 402) in parallel with 43pF. Dipped mica. 
L1 - 0.35µH (7 T Air Dux 408) 
T1 ~ 9 turns primary, 5 turns secondary 

No. 18 enamel close wound on 1;., inch slug tuned form 
(CTC 1535-2-2, red slug). 
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SE8040·SE8041·SE8042·SE8540·SE8541·SE8542 
NPN-PNP GENERAL PURPOSE COMPLEMENTARY AMPLIFIERS 

DIFFUSED SILICON PLANAR* TRANSISTORS 

• MATCHED hFE GROUPINGS AVAILABLE (See Note 7) 
• HIGH GAIN •••••••••••••••••• hFE = 40-540 AT 150 mA, 1.0 V 

hFE = 30 (MIN) AT 500 mA, 1.0 V 
• NPN AND PNP COMPLEMENTS (Note 7) ••• SE8040, SE8041 AND SE8042 ARE NPN 

SE8540, SE8541 AND SE8542 ARE PNP 
• LOW SATURATION VOLTAGE •••••••••• VeE!satl = 0.12 V (MAX) AT 150 mA, 0.3 V (MAX) 

AT 500 mA FOR SE8040, SE8041 AND SE8042 
VeE!satl = -0.25 v (MAX) AT 150 mA, -0.7 v (MAX) 
AT 500 mA FOR SE8540, SE8541 AND SE8542 

ABSOLUTE MAXIMUM RATINGS (Note 1) SE8040 SE8041 SE8042 
SE8540 SE8541 SE8542 Maximum Temperatures 

Storage Temperature -55°C to +125°C -65°c to +200°c -65°C to +200°C 
Operating Junction Temperature 
Lead Temperature (Soldering, 10 second time limit) 

Maximum Power Dissipation (Notes 2, 3 and 4) 
Total Dissipation at or below 100°C Case Temperature 
Total Dissipation at 25°C Case Temperature 

at 25°C Free Air Temperature 

Maximum Voltages and Current 
V CBo Collector to Base Voltage 
VcEO Collector to Emitter Voltage (Note 5) 
VEBo Emitter to Base Voltage 

+125°C +zoo0 c +200°C 
+260°C +300°c +300°c 

4.0 Watts 
0.5 Watt 

4.0 Watts 
0.8 Watt 

4.0 Watts 

1.0 Watt 
SE8540 
SE8541 
SE8542 

-30 Volts 
-30Volts 
-5.0 Volts 

le Continuous Collector Current (Tc= + 75°C) 

SE8040 
SE8041 
SE8042 
30 Volts 
30 Volts 
6.0 Volts 
1.0 Amp 1.0 Amp 

0.75Amp le Continuous Collector Current (Tc= +100°C) 0.75 Amp 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

TEST CONDITIONS 
SYMBOL CHARACTERISTICS MIN. ·TYP. MAX. UNITS (Reverse Voltage Polarity For PNP) 

hFE DC Pulse Current Gain (Note 6) 40 70 540 le= 150mA VeE = l.OV 
hFE DC Pulse Current Gain (Note 6) 30 65 le= 500 mA VeE = 1.0V 
VcEO!susl Collector to Emitter Sustaining SE8040 30 Volts le= 30 mA 18 = 0 

Voltage (Notes 5 & 6) SE8041,SE8042 
VcEOlsusl Collector to Emitter Sustaining SE8540 -30 Volts le= 30mA IB= 0 

Voltage (Notes 5 & 6) SE8541,SE8042 
BVcBo Collector to Base Breakdown SE8040 30 Volts le= lOµA IE= 0 

Voltage SE8041,SE8042 
BVcBo Collector to Base Breakdown SE8540 -30 Volts le= lOOµA IE= 0 

Voltage SE8541,SE8542 
VCE!satl Pulsed Collector Saturation SE8040 0.35 1.0 Volts le= l.OA 18 = 33 mA 

Voltage (Note 6) SE8041,SE8042 
VCE!satl Pulsed Collector Saturation SE8540 -0.5 -1.3 Volts le= l.OA 16 = 33 mA 

Voltage (Note 6) SE8541,SE8542 
Vee1satl Pulsed Collector Saturation SE8040 0.2 0.3 Volts le= 500 mA 18 = 25 mA 

Voltage (Note 6) SE8041,SE8042 
Vee1satl Pulsed Collector Saturation SE8540 -0.3 -0.7 Volts le= 500 mA le= 25 mA 

Voltage (Note 6) SE8541,SE8542 
VeE!satl Pulsed Collector Saturation SE8040 0.08 0.12 Volts le= 150mA le= 15 mA 

Voltage (Note 6) SE8041,SE8042 
VeE!sotl Pulsed Collector Saturation SE8540 -D.15 -0.25 Volts le= 150mA le= 15 mA 

Voltage (Note 6) SE8541,SE8542 

Additional Electrical Characteristics on Page 2 Notes on Page 6 
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PHYSICAL DIMENSIONS 

3 LEADS 

:8il DIA. 

in accordance with 
JEDEC (T0-105) outline 

.240 

: MAX. 

I -t I:---, 

~ ~ ~_JMIN. 

NOTES: All dimensions in inches 
Leads are gold-plated nickel 
Package is electrically Non­
conductive material 
Package weight 1s 0.66 l!ram 

SE8040 • SE8540 

PHYSICAL DIMENSIONS 
in accordance with 

JEDEC (T0-39) outline 

.370 DIA 1 

"",,,~ 
019 .240 

Seating- ~ 
Plooo T -i-

3 LEADS_/~ ~ ~ 0.5 MIN. 
.01901A _J_ 
.016 . 

-.210--

EMITTER 

Collector 

NOTES: All dimensions in inches 
Leads are IOld-platecl kDYllr 
Collector internally connected to case 
Package weight is l. 2 3 1rams 

SE8041 • SE8541 
SE8042 • SE8542 

*Planar is a patented Fairchild process. 
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FAIRCHILD TRANSISTORS SE8040 • SE8041 • SE8042 • SE8540 • SE8541 • SE8542 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

SE8040 • SE8041 • SE8042 SE8540 • SE8541 • SE8542 TEST CONDITIONS 

SYMBOL CHARACTERISTICS MIN. TYP. MAX. MIN. TYP. MAX. UNITS 
(Reverse Voltage Polarity For 
SE8540 • SE8541 • SE8542) 

hFE DC Pulse Current Gain (Note 6) 30 60 30 68 le= 10 mA VeE = l.OV 
VBECsatl Pulsed Base Saturation Voltage (Note 6) 0.95 1.2 -0.96 -1.2 Volts le= 1.0 A 18 = 33 mA 
VBECsatl Pulsed Base Saturation Voltage (Note 6) 0.93 1.0 -0.92 -1.15 Volts le= 500 mA 18 = 25 mA 
VBECsatl Pulsed Base Saturation Voltage (Note 6) 0.82 0.85 -0.79 -1.1 Volts le= 150 mA 18 = 15 mA 
VBEConl Pulsed Base Emitter (On) Voltage (Note 6) 0.63 0.68 0.73 -0.65 -0.68 -0.75 Volts le= 20 mA VeE = 5.0V 
leso Collector Cutoff Current 0.9 50 0.1 50 nA IE=O Ve8 = 25V 
leso(65oc) Pollect6r Cutoff Current (SE8040) .008 5.0 (SE8540) .002 1.0 µA IE= 0 Ve8 = 25 V 
le80(125°C) Collector Cutoff Current (SE8041, 0.1 20 (SE8541, 0.1 20 µA IE= 0 Ve8 = 25V 

SE8042) SE8542) 
BVEBO Base to Emitter Breakdown Voltage 6.0. -5.0 Volts IE= 10 µA le=O 
IEBO Base to Emitter Cutoff Current 2.0 50 2.0 50 nA le=O VEB = 4.0V 
hie High Frequency Current Gain (f = 100 MHz) 1.3 2.3 5.0 1.0 2.0 5.0 le= 50 mA VeE = lOV 
ccb Collector to Base Capacitance (f = 1.0 MHz) 9.0 12 20 35 pf IE= 0 Ve8 = lOV 
c.b Emitter to Base Capacitance (f = 1.0 MHz) 60 65 80 120 pf le=O VEB = 0.5 v 

TYPICAL ELECTRICAL CHARACTERISTICS 
SE8040 • SE8041 • SE8042 SE8540 • SE8541 • SE8542 
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FAIRCHILD TRANSISTORS SE8040 • SE8041 • SE8042 • SE8540 • SE8541 • SE8542 

SE8040 • SE8041 • SE8042 

TYPICAL LARGE SIGNAL COLLECTOR CHARACTERISTICS 
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I FAIRCHILD TRANSISTORS SE8040 • SE8041 • SE8042 • SE8540 • SE8541 • SE8542 
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TYPICAL LARGE SIGNAL COLLECTOR CHARACTERISTICS 
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FAIRCHILD TRANSISTORS SE8040 • SE8041 • SE8042 • SE8540 • SE8541 • SE8542 

Figure 1-SCHEMATIC DIAGRAM 

Vee 

CJ 
o--j ......... o----+--~ 01 ''qJ Rs 

IC2 RL 
R5 

-= -= -= 

Table 1-SCHEMATIC VALUES 

Circuit Voltage 
Load Resistance 

Q, 
02 
Q3 
Q4 
D, 
R, 
R2 
Ri 
R4 
Rs 
Rb 
R1 
c, 
C2 
Ci 
C4 

BIAS CURRENT 
VERSUS TEMPERATURE 

25 50 75 100 125 150 

tEMPERAlURE "C 

12V 
4ohm 

SE4021 
2N4249 
SE8040 
SE8540 
FDH694 
2.2 Mn 
2.7 Mn 
1.2 Mn 
22 kn 
100 n 
180 n 
120 n 
0.01 µF 
0.01 µF 
50 µF, 6 V 
500 µF, 10 V 

18V 28V 
Sohm 16ohm 

SE4021 SE4021 
2N3638 2N3638 
SE8040 SE8042 
SE8540 SE8542 
FDH694 FDH694 
4.7 Mn 5.6 Mn 
4.7 Mn 10 Mn 
1.2 Mn 1 Mn 
22 k!1 22 kn 
47 kn 56 n 
180 n 470 n 
120 n 150 n 
0.01 µF 0.01 µF 
0.01 µF 0.01 µF 
25 µF, 6 V 25µF, 6 V 
500 µF, 15 V 250 µF, 20 V 

HARMONIC DISTORTION VERSUS 
POWER OUTPUT (f = 1 kHz) 

IO _Vcc-28V T' 
RL = 160 ,___ __ _,___ • ._,_i <--< 

......... Vee= 1sv 1 ! 
___ :~~~~2v:========:1:=:1 : 

RL = 40 , i 

I ; 

I j 

.[/ 
lOMW !OOMW IW !OW 

OUl PUl POWER 

FIGURE 2 

For additional information, send for Fairchild Application Brief 58 
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MAXIMUM FORWARD BIASED 
POWER DISSIPATION VERSUS 

COLLECTOR-EMITTER VOLTAGE 
SE8040, SE8540 ONLY 

T 

.l 

l l l 
!(' 20 30 40 

',)1ll!_ClOR - f,\111llR VOL1AG£ - VOllS 

MAXIMUM FORWARD BIASED 
POWER DISSIPATION VERSUS 

COLLECTOR-EMITTER VOLTAGE 
SE8040, SE8540 ONLY 

10 20 30 

COLLf.CTOR - E,\111TER VOLTAGE - VOLTS 

40 

•·Reverse Voltage Polarity for SE8540, SE8541 and SE8542 

NOTES: 

0 

MAXIMUM FORWARD BIASED 
POWER DISSIPATION VERSUS 

COLLECTOR-EMITTER VOLTAGE 
SE8041, SE8541 ONLY 

l'lil 'iLD 

COLLf.CTOR - f.MITTER VOLTAGE - VOLTS 

MAXIMUM FORWARD BIASED 
POWER DISSIPATION VERSUS 

COLLECTOR-EMITTER VOLTAGE 
SE8041, SE8541 ONLY 

T , LO'c 
c _j_ 

,__.f.Ul)\Q... ., I 
~~ 50% DUTY CYCLE I 

;>II , PULSE WIDTH ~ 51~s-1 

ii \ 
_j 

-"/ CONTll\/UOUS \ 

1 
::-, 

~ 
D to 10 JO 40 

COLLECTOR - EMITTER VOLTAGE - VOLTS 

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

MAXIMUM FORWARD BIASED 
POWER DISSIPATION VERSUS 

COLLECTOR-EMITTER VOLTAGE 
SE8042, SE8542 ONLY 

le< 75 c 

6 1----+.-'"'PU~l~~D-+-+--+-+--t--1 

D 

' • I 

7. i -PULSl WIDTH· 51115 
"°/ \ 50% DUlY CYCLl 

" I :f' CONllNUOUS • 

COLLECTOR - EMITTER VOLTAGE - VOLTS 

MAXIMUM FORWARD BIASED 
POWER DISSIPATION VERSUS 

COLLECTOR-EMITTER VOLTAGE 
SE8042, SE8542 ONLY 

'c · loo c 

PLsrn 

~-\. 50'% DUTY CYCLE 
i---------1 -·----t--\ PULSE WIDTH~ 5mS r----1 

~/~I CONT I NUOUS ~\ 
~ ~ 

~ff_ LS 
if 
0 10 10 JO 40 

COLLECTOR - EMITTER VOLTAGE - VOLTS 

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations if curves shown above will be exceeded. 
(3) These ratings give a maximum junction temperature of 125°C and junction to ca$e thermal resistance of 25°C/Watt (deratlng factor of 40 mW/°C); junction to ambient thermal 

resistance of 200°C/Watt (derating factor of 5.0 mW/°C) for the SE8040 and SE8540. 
(4) These ratings give a maximum junction temperature of 200°C and junction to case thermal resistance of 43.7°C/Watt (derating factor of 22.8 mW/°C); junction to ambient 

thermal resistance of 219°C/Watt (derating factor of 4.56 mW/°C) for the SE8041 and SE8541; junction to ambient thermal resistance of 175°C/Watt (derating factor of 
5.71 mW/°C) for the SE8042 and SE8542. 

(5) This rating refers to a high current point where coll-ector to emi_tter voltage is lowest. 
(6) Pulse Conditions: length= 300 µs; duty cycle= 1%. 
(7) If h00 matching is required, order SE804--M and SE854--M. Equal numbers of NPN's and PNP's from the following classifications will be shipped and will be marked to 

indicate matching group(s). There is no guarantee of the quantities of individual groupings. At the manufacturer's option, units marked with hFF group suffixes (Ml, etc.) may 
be shipped as SE8040 etc. 

GROUP Ml M2 M3 M4 M5 M6 M7 
hcc RANGE 40-52 48-64 58-77 70-93 83-110 100-130 118-150 

lc~l50mA M8 M9 MlO Ml! Ml2 Ml3 Ml4 

Ve:_ ~ 1.0 v 135-183 163-220 197-263 235-315 285-380 340-450 410-540 
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PLASTIC MINIATURE TRANSISTORS 

Fairchild has a complete family of 26 miniature plastic transistors, 
designated micro-pak™, which have electrical characteristics similar 
to their popular metal can counterparts and will meet reliability 
levels comparable to metal can transistors. 

The micro-pak package™ configuration, 80 mils square with radial 
ribbon leads, was developed for use in military and computer systems 
where size and weight and reliability considerations are important. 
The high degree of shock resistance inherent in its inert single-block 
construction makes it ideal for warhead fuzes or missiles. 

PLASTIC MINIATURE TRANSISTOR NUMERICAL INDEX 

Type Page No. Type Page No. Type Page No. 

FX709 3-1 FX3013 3-13 FX3963 3-21 
FX914 3-3 FX3014 3-14 FX3964 3-21 
FX918 3-5 FX3299 3-15 FX3965 3-21 
FX2368 3-7 FX3300 3-15 FX4034 3-23 
FX2369A 3-7 FX3502 3-17 FX4046 3-25 
FX2483 3.9 FX3503 3-17 FX4047 3-25 
FX2484 3-9 FX3724 3-19 FX4207 3-27 
FX2894 3-11 FX3725 3-19 FX4960 3-29 
FX2894A 3-11 FX3962 3·21 
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FX709 
NPN HIGH SPEED SATURATED SWITCH 

µ,PAK™ DIFFUSED SILICON PLANAR* TRANSISTOR 
FOR ADDITIONAL INFORMATION SEE 2N709 

• SIMILAR TO 2N709 
• HIGH FREQUENCY ••• r 1 = 6.0 ns (MAX) AT 5.0 mA 

t,,,, and toff = 12 ns (MAX) AT 10 mA 
• HIGH SPEED •••••• t.,. = 600 MHz (MIN) AT 10 mA 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 
Storage Temperature 
Operating Junction Temperature 
Lead Temperature (Soldering, 10 second time limit) 

Maximum Power Dissipation (Notes 2 and 3) 
Total Dissipation at 25°C 

Maximum Voltages 
V eso Collector to Base Voltage 
Yem Collector to Emitter Voltage (Note 4) 
VEso Emitter to Base Voltage 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

SYMBOL CHARACTERISTIC MIN. 

hFE DC Pulse Current Gain 20 
hFE DC Pulse Current Gain 30 
hFE(-55°C) DC Pulse Current Gain 10 

VSE(sat) Base Saturation Voltage 0.70 

VCE(sat) Collector Saturation.Voltage 

ccb Collector-Pase Capacitance 
ceb Emitter-Base Capacitance 

lcso Collector Cutoff Current 
lc80(125°C) Collector Cutoff Current 
BVceo Collector to'Base Breakdown Voltage 15 

VeEO(sus) CollectOr to Emitter Sustaining Voltage 
(Notes 4 and 5) 

6.0 

BVEBO Emitter to Base Breakdown Voltage 4.0 
rs Charge Storage Time Constant (Notes 6 and 7) 
ton Turn On Time (Note 7) 

toff Turn Off Time (Note 7) 
fr Gain Bandwidth Product (f = 100 MHz) 600 

Notes on Page 2 

TYP. 

55 
70 

0.78 
0.21 
2.5 
1.4 
5.0 
1.0 

3.0 
6.0 
6.0 
800 

-&5°C to +175°C 
+175°C 
+260°C 

0.210Watt 

15 Volts 
6.0Volts 
4.0Volts 

MAX. UNITS 

120 
125 

0.85 Volts 
0.30 Volts 
3.0 pf 
2.0 pf 
50 nA 
5.0 µA 

Volts 
Volts 

Volts 
6.0 ns 
12 ns 
12 ns 

MHz 

313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962·5011, TWX: 910-379-6435 
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PHYSICAL DIMENSIONS 
M ICRO·PACKAGE 

In accordance with JEDEC T0-120 

EMITTER 

NOTES: 
1. AJI dimensions in inches 
2. leads are gold-plated nickel 

"" 

-... 
... 
.095 

3. Body is transfer molded thermosetting plastic 
4. All leads are electrically isolated from the case 
5. Pack11e weight is 0.~2 gram 

T~ST CONDITIONS 

lc=lmA VcE =0.5V 
le= lOmA VcE=0.4V 
le= lOmA VcE=0.5V 
lc=3.0mA Is= 0.15 mA 
le =3.0mA Is= 0.15 mA 
IE=O Yes= 5.0V 
lc=O VEB = 0.5V 
IE=O Vca=5.0Y 
IE=O Yee= 5.0V 
le= lOµA fE=O 
le= lOmA 18 =0 

(pulsed) 
IE= lOµA lc=O 
le = 181 = 5.0 mA, 112 =-5.0mA 
le= lOmA 181 =2.0mA 
le = 10 mA, 181 = 1.0 mA, 182 = -1.0 mA 
lc=lOmA YcE =4.0V 

*Planar Is a patented Fairchild process. 

FAIRCHILCJ 

SEMICONDUCTOR 
A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 
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COLLECTOR SATURATION 
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le - COLLECTOR CURRENT - mA 

INPUT AND OUTPUT 
CAPACITANCE VERSUS 
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'•• 
Vea··l.OV 

V1N•+6.0V 

90% Your 

1 •• L 

50 

FAIRCHILD TRANSISTOR • FX709 
TYPICAL ELECTRICAL CHARACTERISTICS 

DC PULSE CURRENT GAIN 
VERSUS COLLECTOR CURRENT 

'c - COLLECTCR CURRENT - mA 

SWITCHING TIMES VERSUS 
COLLECTOR CURRENT 

20f----"""";;:f--t-+--+---+--+,-+~ 

101----+-~--!~--!t_~_i.i.......+---+-+-+-< 
~ 

1, 

I c • COLLECTOR CURRENT - mA 

ton AND t0 11 TEST CIRCUIT 

VBE(OI' -1.0V 
501l 

O.l~F 5001l 
~Vour 

341l 

2kll 

2kll 

V1N RISE Tl ME ::5 1.0 ns 

CHARGE STORAGE TIME CONSTANT TEST CIRCUIT 
+5.2V +3.0V 

CONTOURS OF CONSTANT GAIN 
BANDWIDTH PRODUCT (fr) 

0.1 0.2 0.5 1 5 10 20 50 

'c ·COLLECTOR CURRENT- mA 

SWITCHING TIMES VERSUS 
AMBIENT TEMPERATURE 

5.0 .--r-...-...-..--,---,--.,.-.,.-...,.L-.-"--, 

'ii 1-"" 1"'I 
4.ol--+----+-+--+-----+-P11 L 
l.O L JL 
~ i,V! 

2.0 i--r- ~+t-.--+---i-1--t 

r---+--1 l.O lc • 10 mA, Vee• l.O V-+--+--+-+--t--; 
1 81~z.omA, Vat(m· 1.0V for~ and tr 

's11·0 .'.t· 's2•10 ~tor 1, '.'.f ~ t----+---1 
~ 60 20 20 60 100 140 

TA - AMBIENT TEMPERATURE - 0 e 

1.,, 
v88°+s.ov 
VIN' -4.0V 

-4.0V 

son To Sampling Scope 
1--,,,.,.,__, ....... ~ Rise Time= 0.4 ns Mercury Type Pulser 

Rise Time < 1.0 ns Io.l~F 
Output Impedance= 50 !J 
PW~ 200 ns "" 

1'' u 
·3.3V 

NOTES: 

IO.l~F 

5300 

O.l~F Input Impedance= 50 !J 

4301l 

(1) These ratings are limiting values above. which the serviceability of any individual semiconductor device may be impaired. 
(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 
(3) These ratings give a maximum junction temperature of 175°C and a thermal resistance of 715°C/Watt (derating factor of 1.4 mW/°C) when mounted to a printed 

circuit board with a maximum lead length of 0.03 inch. 
(4) Rating refers to a high current point whete collector to emitter voltage is lowest, 
(5) Pulse.Conditions: length= 300 /LS; duty cycle= 1%. 
(6) Measured on Sampling Scope. PW~ 200 ns. 
(7) See test circuit for exact values of le, ls1, and lsi. 

• Single family characteristic on Transistor Curve Tracer. 
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FX914 
NPN SATURATED LOGIC SWITCH AND VHF AMPLIFIER 

µPAK™ DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTOR 
FOR ADDITIONAL INFORMATION SEE 2N914 

• SIMILAR TO 2N914 
• HIGH SPEED ••••••••••• r, = 25 ns (MAX) AT 20 mA 
• MEDIUM VOLTAGE •••••••• LVcEo = 15 V (MIN) 
• LOW SATURATION VOLTAGE ••• VcE(satl = 0.25 V (MAX) AT 20 mA 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 
Storage Temperature 
Operating Junction Temperature 
Lead Temperature (Soldering, 10 second time limit) 

Maximum Power Dissipation (Notes 2 and 3) 
Total Dissipation at 25°C 

Maximum VoHages 
V ceo Collector to Base Voltage 
V CEO Collector to Emitter Voltage (Note 4) 
V EBO Emitter to Base Voltage 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

SYMBOL ..c. 

hFE 
hFE(-55°C) 

VBE(sat) 

VCE(sat) 

VCE(satl 

CHARACTERISTIC 

DC Pulse Current Gain (Note 5) 

DC Pulse Current Gain (Note 5) 

Base Saturation Voltage 

Collector Saturation Voltage 

Collector Saturation Voltage 
(-55°cto +125°C) 

High Frequency Current Gain (f = 100 MHz) 

Collector-Base Capacitance 
Emitter-Base Capacitance 

Additional Electrical~aracteristics on Page 2 

NOTES: 

MIN. 

30 

12 

0.70 

3.0 

-65°C to +175°C 
+175°C 
+260°C 

TYP. 

55 

28 

0.74 

0.40 

0.20 

3.7 

4.5 

0.270Watt 

40Volts 
15 Volts 

5.0Volts 

MAX. 

120 

0.80 

0.70 

0.25 

6.0 
9.0 

(1) These ratings are· limiting values above which the serviceability of any individual semiconductor device may be impaired. 

UNITS 

Volts 

Volts 

VoHs 

pf 
pf 

PHYSICAL DIMENSIONS 

MICRO-PACKAGE 
In accordance with JEDEC T0-120 

l. OOlUCTllR 

T 
:81~ 3PLAW 

EMITTtll 

... ... 

... 

.035 

1 L_i:•FV<ES ~ _L .... ~., '-~H j .o .. 

L ... _J_, .. I 
.075 .150 

NOTES: 
1. All dimensions in inches 
2. Leads are gold-plated nickel 
3. Body is transter molded therrncsett1ng plastic 
4. All leads are electrically isolated from the cue 
5. Package weight is 0.02 gram 

TEST CONDITIONS 

le= lOmA 

le= 10 mA 
le= lOmA 

le =200mA 

le= 1011 

le= 15mA 

le=O 
lc=O 

VcE = l.OV 

VcE = l.OV 
18 = 1.0 mA 
18 = 20mA 

le = 1.0 to 20 mA_ 

VcE = lOV 

Vc8 = lOV 
Ve8 =0.5V 

*Planar is a patented Fairchild process. 

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 
(3) These ratings give a maximum junction temperature of .175°C and a thermal resistance of 555°C/Watt (derating factor of 1.8 mW!°C) when mounted to a printed circuit board 

with a maximum lead length of 0.0.~ inch. 
(4) Rating refers to a high-current point where collector to emitter voltage is lowest .• 
(5) Pulse Conditions: length= 300 µ.s; duty cycle= 1 % . 
. (6) Measured on Sampling Sl!'l>pe. PW ~200 ns. 
(7) See switching circuits for exact values of le, '81, and '82. 

313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 
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FAIRCHILD TRANSISTOR • FX914 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

SYMBOL CHARACTERISTIC MIN. TYP. MAX. 

leao Collector Cutoff Current 4.0 25 

BVeao Collector to Base Breakdown Voltage 40 

VeEO(sus) Collector to Emitter Sustaining Voltage 
(Notes 4 and 5) 

15 

BVeao Emitter to Base Breakdown Voltage 5.0 

leexC125°C) Collector Current 3.0 10 

'Ts Charge storage Time Constant (Notes 6 and 7) 13 25 

ton Turn On Time (Note 7) 25 40 

toll Turn Off Time (Note 7) 25 40 

TYPICAL ELECTRICAL CHARACTERISTICS 

COLLECTOR SATURATION VOLTAGE 
VERSUS COLLECTOR CURRENT 

~ 800 

~ 
g 600 

~ 
!« 
0: 

5 400 
0: 

~ y 200 

.; ... 
~100 

Ic•1018 

w 
./j 
~ b-1 l)~t 

I 
0.1 0.5 1 5 10 50 100 500 

lc - COLLECTOR CURRENT- m A 

CONTOURS OF CONSTANT GAIN 
BANDWIDTH PRODUCT (fr) 

~ 16 a-+-+-M--+++f-+--l--1+--H'-+--+l-l 
~ ... 
~ 
~ 12 
g 
0: 
0 

~ 8 mt+-+--1-+-t-

8 
~4fit-t...i--t--rt-~'--t 
~ 

lc - COLLECTOR CURRENT - mA 

DC PULSE CURRENT GAIN 
VERSUS COLLECTOR CURRENT 

IC - COLLECTOR CURRENT- mA 

STORAGE AND FALL TIMES 
VERSUS COLLECTOR CURRENT 

1--~++--+---+-+-+lc 0 10181 •20182 

70 t---"r+--l'<f--+--t-++Vcc • 5 Volt~ 
T •25°C {I 

50t---"r+-++-~->d---t-t-f-+--t--+--+-+j 

~ ~ 40 

~301----'f--+-++--+--+~f.,i..::........i=t.--+-++I 
~ ~ [i 

20 f--+-Hi+v.~,.---1-+-++...,.~-1-+Nf-+-H 

vt1 ~ 
10 '--"--"--'-'---'----'-'-'-'---'---'--'-'-' 

, 2 5 10 20 50 100 200 500 

lc - COLLECTOR CURRENT- mA 

CHARGE STORAGE TIME-CONSTANT TEST CIRCUIT 

10011 

. -gV'lI IN:FPUT OJ pF 

20011 
FROM PULSE GENERATOR._ 

VIN RISE TIME <Ins -
SOURCE Z • 5011 
PW~ 200ns 

21511 

+5V 

O.lpF 
r..:..... OUTPUT 

TO SAMPLING OSCILLOSCOPE 
INPUT Z • lOOkll 
RISE TIME • Ins 

3-4 

UNITS TEST CONDITIONS 

nA le=O Yea= 20V 
Volts le= 1.0µ.A le=O 
Volts le= lOmA 18 =0 

Volts le=O le= lOµA 
µA Yee= 20V Yae = 0.25 v 
ns le= 181 =20mA, 182 =-20mA 
ns. (See Test Circuit) 

ns (See Test Circuit) 

INPUT AND OUTPUT CAPACITANCE 
VERSUS REVERSE BIAS VOLTAGE 

.. .. 
' 

50 

20 

~ 10 
z 
~ 

~ 5 
:'! 

t--.. 
I" 

I-+-

I-+-

, 
0.1 

~capacitance 
~ IE•O 

c,b 1.;,:;, 'ij ......_ 
Copacitanil 

Ic•O 

0.5 1.0 5.0 10 

REVERSE BIAS VOLTAGE-VOLTS 

RISE TIME VERSUS 
COLLECTOR CURRENTS 

50 100 

1 1'--~2~~5__.,.,10----7207-'-~50=---=-100~200~-':-!500 
IC -COLLECTOR CURRENT- mA 

ton AND t011 TEST CIRCUIT 

+5V 



FX918 
NPN ULTRA HIGH FREQUENCY OSCILLATOR AND AMPLIFIER 

µ.PAKTM DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTOR 
FOR ADDITIONAL INFORMATION SEE 2N918 

• SIMILAR TO 2N918 
• HIGH GAIN •••••••••••••• Gpe = 14 dB (MIN) AT 200 MHz 
• HIGH OSCILLATOR POWER OUT ••.• P0 = 25 mW (MIN) AT 500 MHz 
• LOW NOISE •••••••••••••• NF = 6.0 dB (MAX) AT 60 MHz 
• LOW CAPACITANCE .••••.•••• Ccb = 1.7 pf (MAX) AT 10 V 

C0b = 2.0 pf (MAX) AT 0.5 V 
• HIGH FREQUENCY •••••••••• fr= 600 MHz (MIN) AT 4.0 mA 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 
Storage Temperature 
Operating Junction Temperature 
Lead Temperature (Soldering, 10 Second Time Limit) 

Maximum Power Dissipation (Notes 2 and 3) 
Total Dissipation at 25°C 

Maximum Voltages and Current 
V cso Collector to Base Voltage 
V crn Collector to Emitter Voltage (Note 4) 
V EBO Emitter to Base Voltage 
le Collector Current 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

SYMBOL CHARACTERISTIC MIN. 

hFE DC Current Gain 20 
VBE(sat) Base Saturation Voltage 

VCE(sat) Collector Saturation Voltage 
ccb Collector-Base Capacitance 
ccb Collector-Base Capacitance 
c.b Emitter-Base Capacitance 
leso Collector Cutoff Current 
le80(125°C) Collector Cutoff Current 
hie High Frequency Current Gain (f = 100 MHz) 6.0 

GP• Available Power Gain (neutralized) (f = 200 MHz) 14 
po Power Output (f = 500 MHz) 25 
1/ Collector Efficiency (f = 500 MHz) 21 
NF Noise Figure (Note 5) 
VCEO(sus) Collector to Emitter Sustaining Voltage (Note 4) 15 
BVcso Collector to Base Breakdown Voltage 30 
BVEBO Emitter to Base Breakdown Voltage 3.0 

(See notes on back page) 

-65°C to +175°C 
+175°c 
+260°c 

TYP. 

50 

1.0 
1.8 

9.0 
18 
40 

3.0 

0.240 Watt 

30 Volts 
15 Volts 

3.0 Volts 
50 mA 

MAX. 

1.0 
0.4 
1.7 
3.0 
2.0 
10 
1.0 

6.0 
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PHYSICAL DIMENSIONS 
MICRO· PACKAGE 

In accordance with JEDEC T0-120 

j_ COLI.E<:TOR 

T 
.&f~ 3PLJCES 

EMITTER 

... 
.005 

... 

.035 

l Li:3f\ACES 
""·I m j+.-Loes_Ll8o f 

.075 .150 

NOTES: 
I. All dimensions in inches 
2. Leads are gold-plated nickel 
3. Body is transter molded thermosetting plastic 
4. All leads are electrically isolated from the case 
5. Package weight is 0.02 gram 

UNITS TEST CONDITIONS 

le= 3.0mA VcE = l.OV 
Volts le= 10 mA 18 = 1.0 mA 
Volts le= lOmA 18 = 1.0 mA 
pf le=O Yee= lOV 
pf IE=O Yes =0 
pf le=O VEB = 0.5 v 
nA IE= 0 Ve8 = 15 V 
µA IE= 0 Ve8 =15V 

le=4.0mA Yee= lOY 
dB le= 6.0mA Yee= 12V 
mW le=8.0mA Yee= 15 Y 
% le= 8.0mA Ve8 = 15 V 
dB le= l.OmA Yee= 6.0Y 
Volts le =3.0 mA 16 =0 
Volts le= 1.0 µA IE= 0 
Volts le=O IE= 10 µA 

*Planar is a patented Fairchild process. 
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COLLECTOR CHARACTERISTICS* 

~ 

~ 411---t=.;_,;ll'l""""F=+--+---il'-,+-t----l 

100 

~ 8) .. 
~ 
"' a 60 

... 
::: 
~ «I 
g 
' ... 
~211 

FAIRCHILD TRANSISTOR FX918 

T~PICAL ELECTRICAL CHARACTERISTICS ' 

DC PULSE CURRENT GAIN 
~RSUS COLLECTOR CURRENT 

VcE ·LOY 

~ 
V1 1.. 

\ 
f'\ 

_L1 ~ I'\ 
lL k'.'.' [-.;; 

ld1 "" 
}c ~ 

~ ~ 
N ~ 

H i.-1-" N 

COLLECTOR SATURATION VOLTAGE 
VERSUS COLLECTOR CURRENT 

!!! 0.6 TT I g le· 1016 

~ 0.51---t--t--f-+--t--t-f-H-+--,J.+-H 

~ -5S°C 

~ 0.4 

~ 
~ O.lt---+--+-t-+--+-+-+--+-+-+-----++_,. 
:ii 
i!i -Ar; 
~0,2 

IOO"C ~·c 
_:_ o.1~$:j:ij~:;;;;;1-T=Tf~:_:1f-j ! -S5oC :t:j 0 

1.2 

BASE SATURATION VOLTAGE 
VERSUS COLLECTOR CURRENT 
-i:J 'c. IDie 

>~ 1.01-+t+l-+-++++-+c:::;:j.-f'Fl 
55•c ~ H 

Ill ~ -r;•~J-1 
>~ o.s l-='"!'=f+-1-+--!-cbt+""..--+"'""'v-+H 

~0'c 
i5 f--H ~ 
~ o.61-+-++i-b..-+"":::++++--+--+-+-H 
~ f--H 
tH 0,4 t---+-+-+->---+---+-+++--+--+-+-H 
:I 

~::.:: 0.2 

0 
0.01 0.1 1.0 10 100 o~.1___.,.0_~2..._.~o.5~1~.o___,,2~_0..._.~5_0.,--~10---,211~30- o.__~~~__.__._~~..,.,..~~~ 

0.1 0.2 0.5 1.0 2.0 5.0 10 20 50 
•er - COLlfCTOR VOLTAGE - VOLTS 

COLLECTOR-BASE DIODE REVERSE 
CURRENT VERSUS TEMPERATURE 

le - COilfCTOR CURRENT - mA 

COLLECTOR CUTOFF CURRENT 
VERSUS REVERSE BIAS VOLTAGE 

0.1 T 
TA• 25°C 

~ o.m >---+--+--+---+---+--+____,>--+-+--< 

j O.OITl t--+ /k".:-+--1-t--+--+--+--+--+--t 

le ·COLLECTOR CURRENT • mA le • COLlfCTOR CURRENT • mA 

NOISE FIGURE VERSUS 
FREQUENCY 

141--+--;,l\-Ti--+--++++--+--+-++!--ll--+-+-++-+--l-+-l+---+--+-++Y----.I, 

~ Ut--t-+-ft-'~..-+--++++--+--t-++1--lt--+-+-++-+--t-+-1+---+--+-++t-r--i' 
~ 

! 101-+-++t--1~-+-too,+-+11-+-+-+++-+-++--H-+-+-H+-+_,_v-+ll+--I 
llC \J\ / 
i 61-+-+++-l--l~+-+-1-+-1+-+-++++-+-+++t---+--141~'4+1---l 

~ 4r--t11t~--riN1N~R::~~=RtG~·1=00~0=·=1c!·llmA!i,v:cEt·:6v~~~_,111t11--tt1t~ 
>--t-+++--+--+-+++-+--+-RG •«IOQ, le· lmA, •cE •6V+--+-++--+---f-HH--I 

0 illl illll j O.ITl l"IZ-+--t-t--+--+--+--+--+--+--1 

O.Ol 2'!::-....... ~50:--'--7='='5--'-,.!100.,--.......,12',:.---'-~ll0 

Tl • JUNCTIOH TEMPERATURE • 'C 

0"001 0 ~ _,___.4_-,-0 -'--,1-'-.o-'---'12:--'---'-16--'--'20 .001 .002 .005 .01 .ITl .05 .I .2 .S 1.0 2 5 10 211 50 100 200 500 1000 

2.0 

1.6 

"' .:. l.Z 

~ 
~ 
~ 0.8 

0.4 

0 

COLLECTOR-BASE CAPACITANCE 
VERSUS REVERSE BIAS VOLTAGE 

~ 
~ 

Ccb Guarded Output Capacitance, IE • 0 ]'.. 
N 

4 

Vee - COlLECTOR TO BASE VOlTAGE • VOLTS 

CONTOURS OF CONSTANT GAIN 
BANDWIDTH PRODUCT (fr) 

~ 

~ I 
I ~ TA -:r25°C 

2 " H ij--l!j! fa 

11 
> 

10 

900 t t--~i. ~ f 
~ 

/~ I 7'.~ 
~ 

>'d 2.0 

!!. 

NEUTRALIZED 200 MHz POWER 
GAIN TYPICAL PERFORMANCE 

~ 141+-+--+--+--+--+-+--ll--t-+--l 

0.01 0.03 0.1 0.3 1.0 3_0 10 30 
0 
0.1 o.~ 1.0 5.0 10 lO 

REVERSE BIAS - UNITS le • COLlfCTOR CURRENT • mA le • COLLECTOR CURRENT - mA 

NOTES: 
(1) These rating&- are limiting values above which-- the serviceability of any semiconductor- device may be impaired. 
(2) These are steady -St8te limits. The factory should be consulted on applications invoMng pulsed or low duty cycle operations. 

f - FREQUENCY • MHz 

100 

80 

0 
0 

500 MHz OSCILLATOR 
TYPICA~ PERFOR_MANCE 

v~8 • :5v 
TA• 25'C 

-- -~-, 
, JL1" ' ' 

• , L'.l 
VP. 

IL 
I-
~ 

4.0 8.0 12 16 

le - COUECTOR CURRENT • mA 

(3) These ratings give a maximum junction temperature of 175°C and a thermal resistance of 625°C/Watt (derating factor of 1.6 mW!°C) when mounted to a printed circuit board 
with a maxinium lead length of 0.03 inch. · 

(4) Rating refers to -a high cu.rrent point where collector to emitter voltage is. lowest. 
(5) f = 60 MHz; R9 = 400 0. 
(6) Cob is measured using three terminal measurement technique with case and emitter guarded. 

*Single family characteristics on Transistor Curve Tracer. 
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50 

«I 

' 

10 

0 
20 



FX2368 • FX2369A 
NPN HIGH SPEED SATURATED SWITCHES 

µPAKTM DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS 
FOR ADDITIONAL INFORMATION SEE 2N2368 AND 2N2369A 

• SIMILAR TO 2N2368 AND 2N2369A 
• HIGH SPEED • • • • • • rs = 13 ns (MAX) AT 10 mA 

ton = 12 ns (MAX) AT 10 mA 
tot! = 18 ns (MAX) AT 10 mA 

• MEDIUM VOLTAGE ••• LYeEo = 15 V (MIN) 
• HIGH FREQUENCY ••• fr = 500 MHz (MIN) AT 10 mA 
• LOW CAPACITANCE • • • Ccb = 4.0 pf (MAX) AT 5.0 V 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 
Storage Temperature 
Operating Junction Temperature 
Lead Temperature (Soldering, 10 second time limit) 

Maximum Power Dissipation (Notes 2 and 3) 
Total Dissipation at .25°C 

Maximum VoHages and Current 
Vc80 Collector to Base Voltage 
V ces Collector to Emitter Voltage 
Vceo Collector to Emitter Voltage (Note 4) 
V EBO Emitter to Base Voltage 
le DC Collector Current 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

FX2368 
SYMBOL CHARACTERISTIC MIN. TYP. 

hFE DC Pulse Current Gain (Note 5) 20 50 
hFE(-55°C) DC Pulse Current Gain (Note 5) 10 

VeE(sat) Base Saturation Voltage 0.7 0.8 

VeE(sat) Base Saturation Voltage (-55°C to +125°C) 

VBE(sat) Base Saturation Voltage 

VeE(sat) Base Saturation Voltage 

VCE(sat) Collector Saturation Voltage (125°C) 

Ices Collector Reverse Current 
lceo(125°C) Collector Cutoff Current 
BVceo Collector to Base Breakdown Voltage 40 

YeEO(sus) Collector to Emitter Sustaining Voltage 
(Notes 4 and 5) 

15 

BVeeo Emitter to Base Breakdown Voltage 4.5 

Additional Electrical Characteristics on Page 2 
Notes on Page 2 

-65°C to +175°C 
+175°C 
+260°C 

0.240 Watt 

40Volts 
40Volts 
15 Volts 

4.5 Volts 
lOOmA 

FX2369A 
MAX. MIN. TYP. MAX. 

60 40 66 120 
20 50 

0.85 0.7 0.8 0.85 
0.59 1.02 

0.9 1.15 
1.1 1.6 

0.19 0.3 
0.4 0.05 0.4 
30 10 30 

40 
15 

4.5 
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PHYSICAL DIMENSIONS 

MICRO-PACKAGE 
In accordance with JEDEC TO·l20 

l_ COUECTill! 

T 
:81~ 3 PLJaS 

EM1TIER 

NOTES: 
l. All dimensions in inches 
2. Leads are gold·plated nickel 

... .,, 

... 

.035 

3. Body is transfer molded thermosetting plastic 
4. All leads are electrically isolated from the case 
5. Package weight is 0.02 gram 

UNITS TEST CONDITIONS 

le= lOmA YcE = l.OV 
le= lOmA Vee= 0.35 V 

Volts le= lOmA le= 1.0 mA 
Volts le= lOmA le= 1.0 mA 
Volts le =30 mA le= 3.0 mA 
Volts le= lOOmA le= lOmA 
Volts le= lOmA 18 = 1.0 mA 
µA Yee= 0 Vce=20V 
µA le=O Vee= 20V 
Volts le= lOµA le=O 
VoHs le= lOmA la=O 

(pulsed) 
Volts le= 10 µA lc=O 

*Planar is a patented Fairchild process. 
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FAIRCHILD TRANSISTORS FX2368 • FX2369A 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless other:Wise not~d) 

FX2368 FX2369A 
SYMBOL CHARACTERISTIC MIN. TYP. MAX. MIN. TYi>. MAX. UNITS TEST CONDITIONS 

hFE DC Pulse Current Gain (Note 5) 
· .. • 

40 63 120 le= lOmA VeE = 0.35V 
hFE DC Pulse Curf~nt Gain ((llote 5) 30 71 le =30 mA VeE =0.4 V 
hFE DC Pulse Current Gain (Note 5) 20 le= lOOmA VeE = l.OV 
hFE DC Pulse Current Gain (Note 5) 10 le= 100 mA VeE = 2.0V 
VeE(sat) ColleetQr Saturation Voltage 0.14 0.25 0.14 0.2 Volts le= lOmA le= 1.0 mA 
VeE(sat) Collector Saturation Voltage 0.17 0.25 Volts le =30 mA le= 3.0mA 
VeE(sat) Collector Satura~iori Voltage 0.28 0.5 Volts le= 100 mA le= lOmA 
hie High Frequency Current Gain (f = 100 MHz) 4.0 5.5 5.0 6.75 le= lOmA VcE=lOV 
ccb Collectqr-Base Capacitance 2.3 4.0 2.3 4.0 pf IE=O Vc1 =5.0V 
Ts Charge Storage Time Constant (Note 6) 5.0 10 6.0 13 ns le = 111 = 10 mA, 112 =-lOmA 
ton Tur~ On Time (Note 6) 9.0 12 9.0 12 ns le= lOmA 111 =3.0mA 
to ff Turn Off Timp (~ote 6) 10 15 1.3 18 ns le = 10 mA, 181 = 3.0 mA, 112 = -1.5 mA 

i 

TYPICAL COLLECTOR AND BASE CHARACTERISTICS 

lolO 

120 

20 

DC PULSE CURRENT GAIN 
VERSUS COLLECTOR CURRENT 

~~y 
~E • ~ 

~ t\ 
~ 

v h 

1-1 ~. •r.1 ~ 
H-1 ~ ~ 
..... 

0 
0.01 0.1 1.0 10 100 

le • COLllCTOR CURRENI • mA 

o=u_ . Y1N 

-lOV 

Pulse Generator 
VIN Rise Time < 1 ns 
Source Impedance= 50 0 
PW 2:: 300 ns 
Duty Cycle < 2% 

COLLECTOR SATURATION VOLTAGE 
VERSUS COLLECTOR CURRENT 

~u t- ic • 10.1 8 

I z.o 

i! 
!i 1.0 

~ 
t:;: is•c .55•c 'ii_ 
~ ~ ..-111·c ~ 

!! 0.5 

~ 
:.. o.z 

1 lIT 
! 
>'(j 0. 

0.1 1.0 10 100 

le • COLlfCTOR CURRENT • mA 

+& V ---::i--10 % Pulse waveform 
o at point 'A' 

-4V---j-"----::====::::::;:: 

10% 

To Sampling Oscilloscope 
Input Impedance= 50 0 
Rise Time ~ 1 ns 

Your 

SWITCHING TIMES VERSUS 
COLLECTOR CURRENT 

le • COLLECTOR CURRENT • mA 

-'1;;;;;;;;;;;;!=90% 

ton 

Pulse Generator 

Vae•·3V 
V1N • +15V 

V1N Rise Time < 1 ns 
Source Impedance= 50 0 
PW;::: 300 ns 
Duty Cycle < 2% 

INPUT AND OUTPUT 
CAPACITANCES VERSUS 
REVERSE BIAS VOLTAGE ... 

"N c 
~-,, 

:ts 
1--t-- c~ ' ·o 

N r--t--

0.5 1.0 5.0 10 

REVERSE BIA5 VOLTAGE • VOLTS 

o-4-~l-------10% 

Your 
90% 

Vee· +12v 
VIN• ·15V 

To Sampling Oscilloscope 
Input Impedance= 50 0 
Rise Time ~ 1 ns 

CHARGE STORAGE TIME MEASUREMENT CIRCUIT t 0 N - toFF MEASUREMENT CIRCUIT 

"A" 
Your 

220.11 O.l~F 

Your 
O.lpF 500.11 3.3k.ll 

VIN 
91.11 

VIN 
50.ll 

3.3k.ll 
500.ll 

I 0.0023pF 0.0023~F I 
I o.0023~F 0.0023~F I 

0.005~F 0.005~F 

56.11. 50.11 
lOV lOV 
+ - - + 

+ + 
nv lOV 

O.l~F O.l~F + 
Vee 

NOTES: 
(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) These are steady' staie limits. The· factory should be consulted on applications involving pulsed or low duty eye!• operations. 
(3) These ratings give a maximum junction temperature of 175°C and a thermal resistance of 625°C/Watt (derating factor of 1.6 mW/°C) when mounted to a printed 

circuit board with a. maximum lead length of 0.03 inch. 
(4) Ratings refer to a high-current point where collector to emitter voltage is lowest. 
(5) Pulse Conditions: length= 300 µs; duty cycle::::; 2%. 
(6) See switching circuits for exact value of le, lei, and le,_ 



FX2483 • FX2484 
NPN LOW LEVEL, LOW NOISE TRANSISTORS 

µ.PAK™ DIFFUSED SILICON PLANAR':' TRANSISTORS 
FOR ADDITIONAL INFORMATION SEE 2N2483 AND 2N2484 

• SIMILAR TO 2N2483 AND 2N2484 
• HIGH GAIN •.•.• hFE = 100-500 AT 10 µA 

hFE = 250 (MIN) AT 1.0 mA 
• HIGH VOLTAGE ... LVeEO = 60 V (MIN) 
• LOW NOISE ...•• NF = 3.0 dB (MAX) AT 10 µA, 1.0 kHz 

NF = 2.0 dB (MAX) AT 10 µA, 10 kHz 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 
Storage Temperature 
Operating Junction Temperature 
Lead Temperature (Soldering, 10 second time limit) 

Maximum Power Dissipation (Notes 2 and 3) 
Total Dissipation at 25°C 

Maximum Voltages and Current 
V eBO Collector to Base Voltage 
Vern Collector to Emitter Voltage (Note 4) 
V EBO Emitter to Base Voltage 
le Collector Current 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

SYMBOL CHARACTERISTIC 

hFE DC Pulse Current Gain (Note 5) 

hFE DC Current Gain 

hFE DC Current Gain 

hFE DC Current Gain 

hFE DC Current Gain 

hFE DC Current Gain 
hFE(-55°C) DC Current Gain 

VBE(on) Emitter-Base On Voltage 

VeE(sat) Collector Saturation Voltage 

hfe High Frequency Current Gain (f = 5.0 MHz) 

hfe High Frequency Current Gain (f = 30 MHz) 

leso Collector Cutoff Current 
le60(125°C) Collector Cutoff Current 

IEBO Emitter Cutoff Current 
lern Collector-Emitter Cutoff Current 

ccb Collector-Base Capacitance 

c.b Emitter-Base Capacitance 

Additional Electrical Characteristics on Page 2 
Notes on Page 2 

FX2483 
MIN. TYP. MAX. 

280 500 
175 230 
100 200 
75 140 
40 80 120 

10 
0.5 0.57 0.7 

0.2 0.35 
2.4 4.0 
2.0 2.3 

0.1 10 
0.2 10 
0.1 10 
0.1 2.0 
3.5 6.0 
3.5 6.0 

MIN. 

250 
200 
175 
100 
30 
20 
0.5 

3.0 
2.0 

-65°c to +175°C 
+175°c 
+2&0°c 

FX2484 
TYP. 

430 
450 
430 
375 
290 
200 

0.57 
0.2 
4.0 
2.6 
0.1 
0.2 
0.1 
0.1 
3.5 
3.5 

0.270 Watt 

60 Volts 
60 Volts 
6.0 Volts 

50mA 

MAX. 

800 

500 

0.7 
0.35 

10 
10 
10 
2.0 
6.0 
6.0 
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UNITS 

Volts 
Volts 

nA 
µA 
nA 
nA 
pf 
pf 

PHYSICAL DIMENSIONS 
MICRO·PACKAGE 

In accordance with JEDEC T0-120 

"T 
I 

005 r 075 

rj 
045 

°" 

I 045 
-·.035 

NOTES· 
1- AH dimensions 1n inches 
2. Leads a-re gold-plated nickel 

3. Body rs transfer molded thermosetting plastic 
4 All leads are electr1calty isolated from the case 
5 Package werght rs 0.02 gram 

TEST CONDITIONS 

le= 10 mA VeE = 5.0V 
le= 1.0 mA VeE = 5.0V 
le= 500 µA VeE = 5.0V 
le= 100 µA VeE = 5.0V 
le= 10 µA Yee= 5.0V 
le= 1.0 µA VeE=5.0V 
le= 10 µA VeE=5.0V 
le= 100 µA VeE=5.0V 
le= 1.0 mA 16 = 0.1 mA 
le= 50µA VeE = 5.0V 
le= 500 µA VeE = 5.0V 
IE= 0 Ve6 = 45 V 
IE= 0 Ve6 = 45 V 
le=O VEB = 5.0V 
16 = 0 VCE=5.0V 
IE=O Ve6 = 5.0V 
le=O VEB = 0.5 v 

•Planar is a patented Fairchild process. 

FAIRCHILCJ 

SEMICONDUCTOR 
A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 



'FAIRCHILD. TRANSISTORS FX2483 • FX2484 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) · 

FX2483' FX2484 
SYMBOL CijAR~CTERISTIC MIN. TYP. MAX. MIN. TYP. MAK. UNITS TEST CONDITIONS 

BVeeo Collector to Base Breakdown Voltage 60 60 Volts le= lOµA IE= 0 
VcEO(sus) Collector to Emitter Sustaining Voltage 60 60 Volts le= lOmA 18 =0 

(Notes 4 and 5) (pulsed) 
BVEBO Emitter to Base Breakdown Voltage 6.0 6.0 Volts le=O IE= lOµA 
NF Wide Band Noise Figure (f = 10 Hz to 10 kHz) 1.9 4.0 1.8 3.0 dB le= 10 µA, VeE = 5.0 v, Rs= 10 kn 
NF Narrow Band Noise Figure (f = 1.0 kHz) 1.9 4.0 1.8 3.0 dB le:;,,, 10 µA, VeE = 5.0 v 

R5 = 10 kr!, B.W. = 200 Hz 
NF Narrow Band Noise Figure (f = 10 kHz) 0.7 3.0 0.6 2.0 dB le= 10 µA, VeE = 5.0V 

Rs= 10 kn, B.W. = 2.0 kHz 
NF Narrow Band Noise Figure (f = 100 Hz) 4.0 15 4.0 10 dB le= 10 µA, Vee= 5.0V 

R5 = 10 kr!, B.W. = 20 Hz 

NOTES: 
(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) These ire steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 
(3) These ratings give a maximum junction temperature of 175•C and a thermal resistance of 555°C/Watt (derating factor of 1.8 mW!°C) when mounted to a printed circuit board 

with a maximum lead length of 0.03 inch. 
(4) These ratings refer to a high current point where collector to emitte.r voltage is lowest. 
(5) Pulse Conditions: length= 300 µs; duty cycle= 1%. 

COLLECTOR CHARACTERISTICS• 

so 60 70 
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TYPICAL ELECTRICAL CHARACTERISTICS 
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* Single family characteristii:s on Transistor Curve Tracer. 
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SMALL SIGNAL CURRENT GAIN 
VERSUS COLLECTOR CURRENT 
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FX2894 • FX2894A 
PNP HIGH SPEED SATURATED SWITCHES 

µPAK™ DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS 
FOR ADDITIONAL INFORMATION SEE 2N2894 • 2N2894A 

• SIMILAR TO 2N2894 AND 2N2894A 

t0 ff = 35 ns (MAX) AT 30 mA 
• FAST SWITCHING •••••••• t0 n = 20 ns (MAX) AT 30 mA ( 

Ts = 40 ns (MAX) AT 10 mA FXZS94A 
• HIGH FREQUENCY •••••••• fr= 500 MHz (MIN) AT 15 mA } 
• LOW CAPACITANCE • • • • • • • • Ccb = 4.5 pf (MAX) 
• LOW SATURATION VOLTAGE ••• YcE[sat) = 0.13 Y (MAX) AT 10 mA 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 
Storage Temperature 
Operating Junction Temperature 
Lead Temperature (Soldering, 10 second time limit) 

Maximum Power Dissipation (Notes 2 and 3) 
Total Dissipation at 25°C 

Maximum Voltages 
V ceo Collector to Base Voltage 
Vceo Collector to Emitter Voltage (Note 4) 
Veeo Emitter to Base Voltage 

-65°C to +175°C 
+175°C 
+260°C 

FX2894 
-12 Volts 
-12 Volts 
-4.0Voltr 

0.240Watt 

FX2894A 
-12Volts 
-12Volts 
-4.5Volts 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

ton 

toff 
ton 

toll 
Ts 

YcElsatl 
Vce1satl 
Vcersatl 
VBElsatl 
Veersatl 
VBElsatl 
hie 
ccb 

ceb 

Ices 
Ices 

CHARACTERISTIC 

Turn On Time (Note 6, Figure 1) 
Turn Off Time (Note 6, Figure 1) 
Turn On Time (Note 6, Figure 2) 
Turn Off Time (Note 6, Figure 2) 
Charge storage Time Constant (Note 6, Figure 3) 
Pulsed Collector-Emitter Saturation Voltage (Note 5) 
Pulsed Collector-Emitter Saturation Voltage (Note 5) 
Pulsed Collector-Emitter Saturation Voltage (Note 5) 
Pulsed Base-Emitter Saturation Voltage (Note 5) 
Pulsed Base-Emitter Saturation Voltage (Note 5) 
Pulsed Base-Emitter Saturation Voltag,e (Note 5) 
High Frequency Current Gain (f = 100 MHz) 
Collector-Base Capacitance 
Emitter-Base Capacitance 
Collector Reverse Current 
Collector Reverse Current 

Additional Electrical Characteristics on Page 2 

NOTES: 

FX2894 FX2894A 
MIN. TYP. MAX. MIN. TYP. MAX. 

10 20 
15 35 

23 60 
34 90 

15 40 
-0.07 -D.15 -0.08 -0.13 
-0.10 -0.20 -0.12 -0.19 
-0.25 -0.50 -0.28 -0.45 

-0.78 -0.82 -0.98 -0.78 -0.82 -0.92 
-0.85 -1.10 -1.20 -0.85 -0.93 -1.15 

-.1.40 -1.70 -0.95 -1.14 -'l.5 
3.5 5.0 5.0 11 

3.3 6.0 3.3 4.5 
3.8 6.0 4.7 6.0 

0.05 80 
0.29 50 

(1) These ratings are limiting values above which the serviceability of any individual semiconductor devie!! !'lay be impaired. 
(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 

PHYSICAL DIMENSIONS 
MICRO-PACKAGE 

In accordance with JEPEC T0-120 

J_ CllUECTOR 

T 
:81~ 3PLACES 

EMIITER 

.045 

·"" 

.IMS 
.035 

L ... J_." 1 
.075 .150 

NOTES: 
1. All dimensions in inches 
2. Leads are gold-plated nickel 
3. Body is transter molded thermosetting plastic 
4. All leads are electrically isolated from the case 

5. Package weight is 0.02 gram 

UNITS TEST CONDITIONS 

ns 
ns 
ns 
ns 
ns 
Volts 
Volts 
Volts 
Volts 
Volts 
Volts 

pf 
pf 
nA 
nA 

lc=30mA 111 =3.0mA 
le= 30mA 111 =112 = 3.0 mA 
le= 30 mA 181 =1.5 mA 
le= 30 mA 181 = 182 = 1.5 mA 
le= 111=112 = lOmA 
le = 10 mA 11 = I.O mA 
le = 30 mA 18 = 3.0 mA 
le = 100 mA 18 = 10 mA 
le = 10 mA 18 = 1.0 mA 
le = 30 mA 18 = 3.0 mA 
le = 100 mA 18 = 10 mA 
le = 15 mA Yee = -10 Y 
IE= 0 Yea= -5.0 Y 
le= 0 Vee = -0.5 V 
V8e=0 Vce=-6.0V 
V8E =0 Vee= -lOV 

•Planar is a patented Fairchild process. 

(3) These ratings give a maximum junction temperature of 175°C an.d a thermal resistance of 625°Cl,Watt (derating factor of 1.6 mW!°C) when mounted to a printed circuit board 
with a maximum lead length of 0.03 inch. 

(4) This rating refers to a high current point where collector to emitter voltage is lowest. 
(5) Pulse Conditions: length= 300 µs; duty cycle= 1%. 
(6) See switching circuit for exact values of le, lei, and le2. 
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FX3013 • FX3014 
NPN HIGH SPEED SATURATED SWITCHES 

µ.PAK™ DIFFUSED SILICON PLANAR~~ EPITAXIAL TRANSISTORS 
FOR ADDITIONAL INFORMATION SEE 2N3013 •2N3014 

• SIMILAR TO 2N3013 AND 2N3014 
• HIGH SPEED ...• ,., = 18 ns (MAX) AT 10 mA 

t0 n = 15 ns (MAX) AT 300 mA (FX3013) 
t0 n = 16 ns (MAX) AT 30 mA (FX3014) 
t011 = 25 ns (MAX) AT 300 mA (FX3013) 
t011 = 25 ns (MAX) AT 30 mA (FX3014) 

• HIGH VOLTAGE ..• LVcEO = 20 V (MIN) (FX3014); 15 V (MIN) (FX3013) 

ABSOLUTE MAXIMUM RATINGS (Note 1) 
Maximum Temperatures 

Storage Temperature 
Operating Junction Temperature 
Lead Temperature (Soldering, 10 second time limit) 

Maximum Power Dissipation (Notes 2 and 3) 
Total Dissipation at 25°C 

Maximum Voltages 
V eso Collector to Base Voltage 
VeEs Collector to Emitter Voltage 
Vern Collector to Emitter Voltage (Note 4) 
VEBo Emitter to Base Voltage 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

FX3014 
SYMBOL CHARACTERISTIC MIN. TYP. MAX. 

hFE DC Pulse Current Gain (Note 5) 25 45 
hFE DC Pulse Current Gain (Note 5) 30 60 120 
hFE DC Pulse Current Gain (Note 5) 
hFE DC Pulse Current Gain (Note 5) 25 55 
hFE DC Pulse Current Gain (Note 5) 
hFE(-55°C) DC Pulse Current Gain (Note 5) 12 30 
VeEfsatl Collector Saturation Voltage 0.15 0.18 
VeEf5atl Collector Saturation Voltage 0.16 0.18 
VCEr5a11 (+125°C) Collector Saturation Voltage 0.19 0.25 
V eErsatl Collector Saturation Voltage 0.18 0.35 
V eErsatl Collector Saturation Voltage 
VsEr5atl Base Saturation Voltage 0.70 0.75 0.80 
VsEr5ati Base Saturation Voltage 0.75 0.82 0.95 
V sErsatl Base Saturation Voltage 0.97 1.2 
VsErsatl Base Saturation Voltage 

Additional Electrical Characteristics on Page 2 

NOTES: 

-65°C to +175°C 
+175°C 
+260°C 

FX3013 
40 Volts 
40 Volts 
15 Volts 

5.0 Volts 

MIN. 

30 
25 

15 
12 

0.75 

0.260 Watt 
FX3014 
40 Volts 
40 Volts 
20 Volts 

5.0 Volts 

FX3013 
TYP. MAX. 

60 120 
55 

40 
30 

0.16 0.18 
0.19 0.25 
0.18 0.28 
0.39 0.5 

0.82 0.95 
0.97 1.2 
1.3 1.7 

(!) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

UNITS 

Volts 
Volts 
Volts 
Volts 

Volts 
Volts 
Volts 

PHYSICAL DIMENSIONS 
MICRO-PACKAGE 

In accordance with JEDEC T0-120 

l_ COLLECTOR 

T gg 3PLACES 

EMITTER 

BASE I ,_ ·-· 1 ~; 
----- J_ 

LJ 8ll 

.045 
035 

f_D~3PLACES ~ L 
J~:J '-H--i~tT­

L,,5j__180_J 
075 .150 

NOTES 
1. All dimensions in inches 
2. Leads are gold·plated niCkel 
3. Body is transfer molded thermosetting plastic 

4. All leads are electrically isolated from the case 
5. Package weight is 0.02 gram 

TEST CONDITIONS 

le= 10 mA VeE = 0.4 V 
le= 30 mA VeE = 0.4 V 
le= 100 mA VeE=0.5V 
le= lOOmA VeE = 1.0V 
le= 300 mA VeE = l.OV 
le= 30 mA VeE=0.4V 
le= 10 mA 18 = 1.0 mA 
le= 30 mA Is= 3.0 mA 
le= 30 mA Is= 3.0 mA 
le= 100 mA Is= 10 mA 
le= 300 mA Is= 30 mA 
le= 10 mA Is= 1.0 mA 
le= 30 mA Is= 3.0 mA 
le= 100 mA Is= 10 mA 
le= 300 mA Is= 30 mA 

*Planar is a patented Fairchild process. 

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 
(3) These ratings give a maximum junction temperature of 175°C and a thermal resistance of 576°C/Watt (derating factor of 1.74 mW/°C) when mounted to a printed circuit 

board with a maximum lead length of 0.03 inch. 
(4) Rating refers to a high current point where collector to emitter voltage is lowest. 
(5) Pulse Conditions: length= 300 µs; duty cycle= lo/o. 
(6) See switching circuits for exact values of le, IB1, and IB2. 
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FAIRCHILD TRANSISTORS· FX2894 • FX2894A 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

FX2894 FX2894A 
SYMBOL CHARACTERISTIC MIN. TYP. MAX. MIN. TYP. MAX. UNITS 

le80(125°C) Collector Cutoff Current 10 µA 
le80(125°C) Collector Cutoff Current 0.05 10 µA 

Vceorsusl Collector-Emitter Sustaining Voltage -12 -12 Volts 
(Notes 4 and 5) 

BVeeo Collector-Base Breakdown Voltage -12 -12 Volts 
BVees Collector-Emitter Breakdown Voltage -12 -12 Volts 
BVeeo Emitter Base Breakdown Voltage -4.0 -4.5 Volts 
hFe DC Pulse Current Gain (Note 5) 20 44 
hFe DC Pulse Current Gain (Note 5) 25 55 30 
hFe DC Pulse Current Gain (Note 5) 30 75 120 40 63 120 
hFE DC Pulse Current Gain (Note 5) 20 30 55 
hFe(-55°C) DC Pulse Current Gain (Note 5) 12 40 20 40 

TYPICAL COLLECTOR AND BASE CHARACTERISTICS 

DC PULSE CURRENT GAIN 
VERSUS COLLECTOR CURRENT 

-0.1 -1.0 -10 -100 -200 

le - COLl£CTOR CURRENT - mA 

DC PULSE CURRENT GAIN 
VERSUS COLLECTOR CURRENT 

1601---1--~r---~~+rn~'l+--l 

120 Z .. ~ 

o.___.._.._._..___.____.._,_..._.___.__, 
1.0 2.0 s.o m 20 50 100 200 

le - COLLECTOR CURRENT - mA 

FX2894 

6.0 

5.0 

'a. 4.0 

!,'i 
:;!:: 3.0 
;:; 
~ 
C5 2.0 

1.0 

0 

INPUT AND OUTPUT 
CAPACITANCE VERSUS 

REVERSE BIAS VOLTAGE 

k,.. 
~ f"O 

~ c ·Q'-1 ~ 

-0.1 -0.2 -0.5 -1.0 -2.0 -5.0 -10 -20 

REVERSE BIAS VOLTAGE - VOLTS 
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BANDWIDTH PRODUCT (fy) 
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IC • COLl£CTOR CURRENT - mA 

FX2894A 
INPUT AND OUTPUT 

CAPACITANCE VERSUS 
REVERSE BIAS VOLTAGE 

... 4.0 l---P'+.!;::l---l--~-+++--11--1 
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:1: 
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~ 
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5.0 10 20 
le - COLLECTOR CURRENT • mA 

TEST CONDITIONS 

le=O Vee= -6.0V 
le =0 Vee= -lOV 
lc=lOmA 18 :0 

(pulsed) 
le= lOµA le=O 
le= lOµA Vee= 0 
le=O le= 100 µA 
le= 1.0 mA Vee= -0.5V 
le= lOmA Vee= -0.3V 
lc=30mA Vee= -0.5V 
le= lOOmA Vce=-1.0V 
le =30 mA Vee= -0.5V 

SWITCHING TIMES VERSUS 
COLLECTOR CURRENT 

~~1~-2,........~-~5~-w,.---20=-'~-~50,......,_1~00--~200 
IC - COLl£CTOR CURRENT - mA 

SWITCHING TIMES VERSUS 
COLLECTOR CURRENT 

1.0 .___.._........_..___.____.._._.._.____.__. 
1.0 2.0 5.0 10 20 50 100 200 

I c - COlliCTOR CURRENT - mA 

SWITCHING TIME TEST CIRCUIT 
FIGURE 1 

FX2894 • FX2894A 
SWITCHING TIME TEST CIRCUIT 

FIGURE 2 
SWITCHING TIME TEST CIRCUIT 

FIGURE 3 
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FAIRCHILD TRANSISTOR FX3013 • FX3014 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

FX3014 FX3013 
SYMBOL CHARACTERISTIC MIN. TYP. MAX. MIN. TYP. MAX. UNITS TEST CONDJTiONS 

hie High Frequency Current Gain (f = 100 MHz) 3.0 5.5 3.5 5.5 le= 15 mA Vee= lOV 
Ccb Collector-Base Capacitance 3.3 5.0 3.3 5.o· pf le=O Vee= 5.0V · 

Ceb Emitter-Base Capacitance 6.5 8.0 6.5 8.0 pf lc=O Ve8 =0.5V 

Ices Collector Reverse Current 0.04 0.3 0.04 0.3 µA Vee= 20V Vee= 0 
lcesC125°C) Collector Reverse Current 2.0 40 2.0 40 µA Vce=20V Vee= 0 
BVceo Collector to Base Breakdown Voltage 40 40 Volts le= lOOµA le= 0 
BVces Collector to Emitter Breakdown Voltage 40 40 Volts le= lOOµA le =0 
VeEOlsusl Collector to Emitt•r Sustaining Voltage 20 15 Volts le·= lOmA 18 =0 

(Notes 4 and 5) (pulsed) 

BVeeo Emitter to Base Breakdown Voltage 5.0 5.0 Volts le= lOOµA le=O 
r, Charge Storage Time Constant (Note 6) 8.0 18 8.0 18 ns le= 181 = 10 mA, 182 = -10 mA 

ton Turn On Time (Note 6) 11 16 ns le=30mA, 181 =3.0mA 
to ff Turn Off Time (Note 6) 16 25 ns le= 30 mA, 181 = 3.0 mA 182 = -3.0 mA 
ton Turn On Time (Note 6) 9.0 15 ns le=300mA, 181 =30mA 

toll Turn Off Time (Note 6) 15 25 ns le= 300 mA, 181 = 30 mA 182 = -3.0 mA 

TYPICAL ELECTRICAL CHARACTERISTICS 

COLLECTOR CHARACTERISTICS* 
20 . 

,.µi. mA -I , l/)7r A • 25 C 

f- 0.28 mA 1 .YA/~ 
V- 0.26 mA t"'"" ILJLLJ 
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COLLECTOR CU~RENT 

BASE SATURATION VOLTAGE 
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* Single family characteristics on Transistor Curve Tracer. 
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FX3299 • FX3300 
NPN RF AMPLIFIERS AND HIGH SPEED SWITCHES 

µ,PAKTM DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS 
FOR ADDITIONAL INFORMATION SEE 2N3299 • 2N3300 

• SIMILAR TO 2N3299 AND 2N3:tOO 
• HIGH FREQUENCY •••••••• f1 = 250 MHz (MIN) 
• HIGH SPEED ••••••••••• t00 = 60 ns (MAX) AT 300 mA 

t011 = 160 ns (MAX) AT 300 mA 
• LOW SATURATION VOLTAGE ••• Veetsat) = 0.22 V (MAX) AT 150 mA 

VeE(sat) = 0.75 v (MAX) AT 500 mA 
• MEDIUM VOLTAGE •••••••• LVeeo = 30 V (MIN) 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 
Storage Temperature 
Operating Junction Temperature 
Lead Temperature (Soldering, 10 second time limit) 

Maximum Power Dissipation (Notes 2 and 3) 
Total Dissipation at 25°C 

Maximum Voltage and Current 
V cso Collector to Base Voltage 
V ceo Collector to Emitter Voltage (Note 4) 
Veso Emitter to Base Voltage 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

FX3299 
SYMBOL CHARACTERISTIC MIN. TYP. MAX. 

hFE DC Pulse Current Gain (Note 5) 40 75 120 

hFE DC Current Gain 20 40 

VeE(sat) Collector Saturation Voltage (Note 5) OA 0.75 

VSE(sat) Base Saturation Voltage (Note 5) 1.1 1.5 

VeeO(sus) Collector to Emitter Sustaining Voltage 30 
(Notes 4 and 5) 

Ices Collector Reverse Current 0.2 10 

Additional Electrical Characteristics on page 2 

NOTES: 

-65°C to +175°C 
+175°C 
+260°C 

MIN. 

100 

35 

30 

0.270 Watt 

60 Volts 
30 Volts 
5.0 Volts 

FX3300 
TYP. MAX. 

220 300 

80 

OA 0.75 

1.1 1.5 

0.2 10 

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

PHYSICAL DIMENSIONS 
MICRO· PACKAGE 

In accorc;lance with JEDEC T0-120 

l. COLLECTOR 

T 
:&I~ lPlM:ES 

EMITIER 

.045 
.035 

... 

. 035 

I 
"" .075 

;3~1~f_::_3PlAC-ES-~. j~ 
Loas_Ll8of 

.075 .150 

NOTES: 
1. All dimensions in inches 
2. Leads are gold·plated nickel 
3. Body is transter molded thermosetting plastic 
4. Alt leads are electrically isolated from the case 
5. Package weight is 0.02 gram 

UNITS TEST CONDITIONS 

le= 150mA Vee= lOV 
le= lOOµA Vee= lOV 

Volts le= 500mA 18 = 50mA 
Volts le= 500 mA Is= 50 mA 
Volts le= 10.mA Is= 0 

(pulsed) 

nA Vee= 50V Ves = 0 

*Planar is a patented Fairchild process. 

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 
(3) These ratings give a maximum junction temperature of 175°C and a thermal resistance of 555°C/Watt (derating factor of 1.8 mWl°C) when mounted to a printed circuit 

board with a maximum lead length of 0.03 inch. 
(4) This rating refers to a high-current point where collector to emitter voltage is lowest. 
(5) Pulse Conditions: length= 300 µs; duty cycle:::; 2%. 
(6) See switching circuit for exact values of le, 181 and le" 
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FAIRCHILD TRANSISTORS FX3299 • FX3300 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 
•. 

FX3299 FX3300 
SYMBOL CHARACTERISTIC MIN. TYP. MAX. MIN. TYP. .MAX. UNITS 

hFE DC Pulse Current Gain (Note 5) 35 70 75 205 

hFE DC Current Gain 25 58 50 140 

hFE DC Pulse Current Gain (Note 5) 20 50 50 75 

VeE(sat) Collector Saturation Voltage 0.14 0.22 0.14 0.22 Volts 

VBE(sat) Base Saturation Voltage 0.9 1.1 0.9 1.1 Volts 
lcEs(l25°C) Collector Reverse Current 0.2 10 0.2 10 µA 

JEBO Emitter Cutoff Current 0.1 10 0.1 10 nA 
h,. High Frequency Current Gain (f = 100 MHz) 2.0 3.0 2.5 3.0 

ccb Collector-Base Capacitance 6.0 8.0 6.0 8.0 pf 

c.b Emitter-Base Capacitance 14 20 14 20 pf 

ton Turn On Time (Note 6) 14 60 14 60 ns 

toll Turn Off Time (Note 6) 80 160 80 160 ns 

BVeBO Collector to Base Breakdown Voltage 60 60 Volts 

BVEBO Emitter to Base Breakdown Voltage 5.0 5.0 Volts 

TYPICAL ELECTRICAL CHARACTERISTICS 

COLLECTOR CHARACTERISTICS* COLLECTOR CHARACTERISTICS* 

< c 

< 
I 

e 

~ 
"' ~ 
8 

~ 
_LI 

I 

LI 

100 

;o 

20 

lO 

5.0 

z.o 
l.O 

0.5 

o.z 

COLLECTOR REVERSE CURRENT 
VERSUS AMBIENT TEMPERATURE 

!7 
v 

z 

/ 

~ 

TEST CONDITIONS 

le= 10 mA VeE = lOV 
le= LO mA VeE = lOV 
le= 150 mA VeE=.LOV 
le= 150 mA 18 =15 mA 
le= 150 mA 16 = 15 mA 
VeE = 50V VEB =0 
le=O VEB = 3.0V 
le= 20 mA VeE = 5.0V 
IE=O Ve6 = lOV 
le= 0 VEB = 2.QV 
le= 300mA, 181 =30mA 
le= 300mA, 181 =30 mA, 

182 = -30mA 
le= 10 µA IE= 0 
IE=lOµA lc=O 

INPUT AND OUTPUT 
CAPACITANCE VERSUS 

REVERSE BIAS VOLTAGE 
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DC PULSE CURREtiT GAIN 
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Pulse Source 
Rise Time-> l.Ons 
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To Sampling scope 
Rise Time :5 l.Ons 
Input Z"' 100 kfl 

* Single family characteristics on Transistor Curve Tracer. 
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NOISE FIGURE 
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FX3502 • FX3503 
PNP HIGH CURRENT SWITCHES 

µ.PAKTM DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS 
FOR ADDITIONAL INFORMATION SEE 2N3502 • 2N3503 

• SIMILAR TO 2N3502 AND 2N3503 
• HIGH VOLTAGE •••••••••• LVeEo = 45 V (MIN) (FX3502); 60 V (MIN) (FX3503) 
• HIGH GAIN •••••••••••• hFE = 100 (MIN) AT 1 mA, 10 mA AND 150 mA 
• MEDIUM SPEED ••••••••• t0 n = 40 ns (MAX) AT 300 mA 

toff = 100 ns (MAX) AT 300 mA 
• LOW SATURATION VOLTAGE ••• VeE(satl = 0.25 V (MAX) AT 50 mA 

VeE(satl = OA V (MAX) AT 150 mA 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 
Storage Temperature 
Operating Junction Temperature 
Lead Temperature (Soldering, 10 second time limit) 

Maximum Power Dissipation (Notes 2 and 3) 
Total Dissipation at 25°C 

Maximum Voltages and Current 
V eBo Collector to Base Voltage 
Vem Collector to Emitter Voltage (Note 4) 
V EBO Emitter to Base Voltage 
le Collector Current (Note 2) 

FX3502 
-45 Volts 
-45 Volts 
-5.0Volts 

500mA 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperat!lre unless otherwise noted) 

FX3502 
SYMBOL CHARACTERISTIC MIN. TYP. MAX. 

hFE DC Current Gain 75 
hFE DC Current Gain 100 200 
hFE DC Pulse Current Gain (Note 5) 100 270 
hFE DC Pulse Current Gain (Note 5) 100 150 300 
hFE DC Pulse Current Gain 115 160 300 
VBE(sat) Base Saturation Voltage (see Note 5) -0.9 -1.0 

VBE(sat) Base Saturation Voltage (see Note 5) -1.0 -1.3 

VeE(satl Collector Saturation Voltage (see Note 5) -0.08-0.25 

VeE(satl Collector Saturation Voltage (see Note 5) -0.18 -0.4 

hie High Frequency Current Gain (f = 100 MHz) 1.5 2.5 

VeEO(susl Collector to Emitter Sustaining Voltage -45 
(Notes 4 and 5) 

ton Turn On Time (Note 6) 20 40 
toff Turn Off Time (Note 6) 40 100 

Additional Electrical Characteristics on Page 2 
Notes on Page 2 

-65°C to +175°C 
+175°C 
+260°C 

MIN. 

75 
100 
100 
100 
115 

1.5 

-60 

0.270 Watt 

FX3503 
-60Volts 
-60 Volts 
-5.0Volts 

500mA 

FX3503 
TYP. MAX. 

200 
270 
150 300 
160 300 
-0.9 -1.0 

-1.0 -1.3 

-0.08-0.25 

-0.18 -0.4 

2.5 

20 40 
40 100 
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PHYSICAL DIMENSIONS 
MICRO· PACKAGE 

In accordance with JEDEC T0-120 

j_ COLLECTOR 

T 
:81~ 31'1.ACES 

EMITTER 

.045 
.035 

.045 
.035 

;;"''--'~ f_::::::3-PLACES-~ j~ 
L°"J__"' I .075 .150 

NOTES: 
1. All dimensions in inches 
2. Leads are gold-plated nickel 
3. Body is transter molded thermosetting plastic 
4. All leads are electrically isolated from the case 
5. Package weight is 0.02 gram 

UNITS TEST CONDITIONS 

le= lOOµA VeE = -lOV 
le= 1.0mA YeE = -lOV 
le= lOmA YeE = -lOV 
le= 150mA YeE = -lOV 
le= 50mA VeE = -1.0V 

Volts le= 50mA 18 = 2.5mA 
(pulsed) 

Volts le= 150 mA Is= 15 mA 
(pulsed) 

Volts le= 50mA 18 = 2.5mA 
(pulsed) 

Volts le= 150mA 18 =15mA 
(pulsed) 

le== lOmA VeE = -15V 
(pulsed) 

Volts le= lOmA Is =0 
(pulsed) 

ns .1e=300mA 181 =30mA 
ns le=300mA, 181 =30mA, 

182 =-30mA 

*Planar is a patented Fairchild process. 
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FAIRCHILD TRANSISTORS FX3502 • FX3503 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

FX3502 FX3503 
SYMBOL CHARACTERISTIC MIN. TYP. MAX. MIN. TYP. MAX. UNITS 

hFE(-55°C) DC Pulse Current Gain (Note 5) 50 100 50 100 
ICES Collector Reverse Current 0.07 10 nA 

ICES Collector Reverse Current 0.05 10 nA 
BVcao Collector to Base Breakdown Voltage -45 -60 Volts 
BVEBO Emitter to Base Breakdown Voltage -5.0 -5.0 Volts 

ccb Collector-Base Capacitance 4.5 8.0 4.5 8.0 pf 

c.b Emitter-Base Capacitance 15 30 15 30 pf 
lcao< +125°C) Collector Cutoff Current 10 µA 
lceo< +125°C) Collector Cutoff Current 10 µA 

TYPICAL ELECTRICAL CHARACTERISTICS 

ACTIVE REGION* 

VCE - COLLECTOR EMITTER VOLTAGE - VOLTS 

INPUT AND OUTPUT 
CAPACITANCES VERSUS 
REVERSE BIAS VOLTAGE 

4.0 t---+-t-+-<f---+---+-+-+-+-_....,~..-+--b,-+-+-< 

~ 

JOO 

60 

DC PULSED CURRENT GAIN 
VERSUS COLLECTOR CURRENT 

v~EI ~I_;_~ l25°C 

.I-'.'.'. ][ 1'I 
llll ]'..j 

VI ~!~ 
~ ]fil l'J 

v 
~ id" -55°C 

iL1 t--.. 

0--0.001 -0.01 -0.l -l.O -10 -100 -500 

le - COLLECTOR CURRENT - mA 

CONTOURS OF CONSTANT GAIN 
BANDWIDTH PRODUCT (fr) 

~ -5.0 f--f-H+-f-11--1-'l+-t--t 

~ 
l'li -2.0 t--f-+-i-it-+--<t-+-Hl-+--'d-t-...,_-1#--,,,....._., 
I= 
~ -1.0 f--f-H-tt--t-t-+t+-\t--t--+ttr--V--t--f"t1 

I 
REVERSE BIAS VOLTAGE - VOLTS le - COLLECTOR CURRENT - mA 

PULSED COLLECTOR SATURATION 
VOLTAGE VERSUS COLLECTOR 

CURRENT 

le - CGLLECTOR CURRENT - mA 

SWITCHING TIMES VERSUS 
COLLECTOR CURRENT 

'I 
t,j~ 

ff1 
1ti i 

-500 
l c - COLLECTOR CURRENT - mA 

• Single family characteristics on Transistor Curve Tracer. 
t 0 N and toFF TEST CIRCUIT 

-30V 

4.0V 
300 

TEST CONDITIONS 

le= 50mA VcE= -1.0V 
VcE = -50V VaE =0 
VcE = -30V VaE = 0 
le= lOµA IE= 0 
IE= 10 µA lc=O 
IE=O Vee= -lOV 
lc=O VEB = -0.5V 
Vee= -50V IE=O 
Vea= -30V le=O 

PULSED BASE SATURATION 
VOLTAGE VERSUS COLLECTOR 

CURRENT 

~ -1.5 f----~ • I 1J ii e--+---+--+-1f+--1---+-+-H 
0 
=:- -1.3 t---+-t-+-<f---+---+-+-+-+--+----+--+Jl-.H 

~ 

~o -1.1 f--+-f-H-+--+-+++--17'_.Ll'-h'"IV->f-i 
-s5".S--" LI V 

~ vv 
~ -o. 9 i----r--r-t-t---:::t>o-V1t-t-t-1>"'L'-j--Tt-TT1 
~ ~ 1-1 25~ IZ 

vr JZ: ji -O.I f--f.-----::::J;-i"'Ff---+125-°C~ .I-+ __,.pj;;l.f'-+-H-H 
:~ ~I 

...., t1 
-o.~!-,1.o"""'=-LL-_-!-,IO__J.....J...U..-_..,-!100.,.-.l.-1-J,,!_500 

16 

~ 12 

"' IOI 
~ 8.0 

ii; 

I\ 4.0 

le - COLLECTOR CURRENT - mA 

NOISE FIGURE VERSUS 
FRE(!UENCY 

le. 3!IJA 
Vee • -5.ov 
Rs• lOkQ 

17 
l7 

LL 
IL 

1.0 10 50 
f - FREQUENCY -MHz 

330Q 

0.47uF Vour 
f--<> TO SAMPLING 

OSCILLOSCOPE 
68 

tr<lns 
l.Ouf ZIN ?:0.lMO 

NOTES: 

V1N = -9V 
tr, 1f~6ns 
P.W. = 0.5f15 
Z1N = 500 

PULSE G_ENERATOR 
500pf 

(I) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) These- are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 
(3) These ratings give· a maximum junction temperature of 175°C and a thermal resistance of 555°C/Watt (derating factor of 1.8 mW/"C) when mounted to a printed circuit board 

with a maximum lead length of 0.03 inch. 
(4) This rating refers .to a high current point where collector to emitter voltage is lowest. 
(5) Pulse CondiNons: length= 300 µs; duty cycle= 1%. 
·(6) See switching circuit for exact values of le, 101, and IB2. 
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FX3724 • FX3725 
NPN HIGH-VOLTAGE, HIGH-CURRENT SWITCHES 

µPAK™ DIFFUSED SILICON PLANAR':' EPITAXIAL TRANSISTORS 
FOR ADDITIONAL INFORMATION SEE 2N3724 • 2N3725 

• SIMILAR TO 2N3724 AND 2N3725 
• HIGH SPEED ..........• t0 n = 35 ns (MAX) AT 500 mA 

t011 = 60 ns (MAX) AT 500 mA 
• HIGH VOLTAGE .......... LVcEO = 50 V (MIN) (FX3725) 
• LOW SATURATION VOLTAGE •.. VcE(satJ = 1.0 V (MAX) AT 1.0 A (FX3725) 

VCE(satJ = 0.6 v (MAX) AT 500 mA (FX3725) 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 
Storage Temperature 
Operating Junction Temperature 
Lead Temperature (Soldering, 10 second time limit) 

Maximum Power Dissipation (Notes 2 and 3) 
Total Dissipation at 25°C 

Maximum Voltages and Current 
V cso Collector to Base Voltage 
VcEs Collector to Emitter Voltage 
V crn Collector to Emitter Voltage (Note 4) 
VEBO Emitter to Base Voltage 
le Maximum Collector Current (Note 5) 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

FX3724 
SYMBOL CHARACTERISTIC MIN. TYP. MAX. 

VeEO(susJ Collector to Emitter Sustaining 30 
Voltage (Notes 4 and 5) 

VeE(satJ Collector Saturation Voltage 
(pulsed, see Note 5) 

0.5 0.9 

VeE(satJ Collector Saturation Voltage 0.3 0.55 
(pulsed, see Note 5) 

ton Turn-on Time (Note 6) 18 35 

to ff Turn-off Time (Note 6) 45 60 

hfe High Frequency Current Gain 2.4 
(f = 100 MHz) 

ccb Collector-Base Capacitance 6.0 12 

ceb Emitter-Base Capacitance 40 55 

Additional Electrical Characteristics on Page 2 
Notes on Page 2 

FX3724 

-65°C to +175°C 
+175°C 
+260°C 

0.306 Watt 

FX3725 
50 Volts 80 Volts 
50 Volts 80 Volts 
30 Volts 50 Volts 
6.0 Volts 6.0 Volts 
1.0 Amp 1.0 Amp 

FX3725 
MIN. TYP. MAX. 

50 

0.6 1.0 

0.4 0.6 

18 35 

45 60 

2.4 

4.8 10 

40 55 
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UNITS 

Volt 

Volt 

Volt 

ns 

ns 

pf 

pf 

PHYSICAL DIMENSIONS 
MICRO-PACKAGE 

In accordance with JEDEC T0-120 

l COLLECTOR 

T 
8li3PLACES 

EM I DER 

.04S 
03' 

°'' '" 

.J~k._f~:~-3P-LAC-ES-R=l l+,-
L.08'~.180_ t 

075 .150 

NOTES: 
1. All dimensions in inches 
2. Leads are gold·plated nicl<.el 
3. Body is transter molded thermosetting plastic 
4. All leads are electrically isolated from the case 

5. Pack.age weight is 0.02 gram 

TEST CONDITIONS 

le= 10 mA 18 = 0 
(pulsed) 

le= 1000 mA le= 100 mA 

le= 500 mA le= 50 mA 

le= 500 mA le 1 =50 mA 

le= 500 mA, le 1 =50 mA, 
lez = -50mA 

le= 30 mA VcE=5.0V 

IE= 0 Vc8 = lOV 

lc=O VBE = 0.5 v 

*Planar is a patented Fairchild process. 

FAIRCHILCJ 

SEMICONDUCTOR 
A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 



-~ 

FAIRCHILD TRANSISTORS FX3724 • FX3725 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

FX3724 FX3725 
SYMBOL CHARACTERISTIC MIN. TYP; MAX. MIN. TYP. MAX. UNITS 

hFE DC Pulse Current Gain (Note 5) GO 90 150 GO 90 150 

hFE DC Pulse Current Gain (Note 5) 35 50 35 45 

hFE DC Pulse Current Gail) (Note 5) 30 G5 25 G5 

hFE DC Pulse Current Gain (Note 5) 30 GO 30 GO 

hFE(-55°C) DC Pulse Current Gain (Note 5) 30 45 30 40 

hFE(-55°C) DC Pulse Current Gain (Note 5) 20 40 20 35 

VeE(sat) Collector Saturation Voltage (Note 5) 0.11 0.30 0.19 0.30 Volts 

VeE(sat) Collector Saturation Voltage (Note 5) 0.13 0.2 0.21 0.2G Volts 

VBE(sat) Base Saturation Voltage (Note 5) O.G4 0.8 0.64 0.8 Volts 

VBE(sat) Base Saturation Voltage (Note 5) 0.75 0.8G 0.75 0.8G Volts 

VBE(sat) Base Saturation Voltage (Note 5) 0.95 1.3 0.95 1.3 Volts 

VBE(sat) Base Saturation Voltage (Note 5) 1.1 1.8 1.1 1.8 Volts 

leso Collector Cutoff Current 0.25 1.7 µA 

leso Collector Cutoff Current 0.33 1.7 µA 
leBo(lOOOC) Collector Cutoff Current 25 120 µA 
lcBo(lOOOC) Collector Cutoff Current 25 120 µA 

BVeBo Collector to Base Breakdown Voltage 50 80 Volts 

BVeEs Collector to Emitter Breakdown Voltage 50 80 Volts 

BVEBO Emitter to Base Breakdown Voltage G.O G.O Volts 

TYPICAL ELECTRICAL CHARACTERISTICS 

COLLECTOR CUTOFF CURRENT 
VERSUS AMBIENT TEMPERATURE 

50 
2 

Vee ·60V 

J7 
J7 

~ 
0 v 

I 

o.o I 
25 50 75 100 125 

TA - AMBIENT TEMPERATURE - °C 

100 
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INPUT AND OUTPUT 
CAPACITANCE VERSUS 

REVERSE BIAS VOLTAGE 

Ccb. INPUT CAPACITANCE m 

le ·or ~24 AND FX3725-t-

:i 
c} JurPUT CAPACIJJ 

- fXl724 

IE •O FX3725 ~ - ---

0 I. 0.1 0.5 1.0 5.0 10 

REVERSE BIAS VOLTAGE - VOLTS 

50 

CONTOURS OF CONSTANT 
BANDWIDTH PRODUCT (fr) 

10 ~~mm-1JfE':_¥-WD 
D ~ ~ 

lS 
250 /- JL 

y 

50 100 500 IK 

le - COlliCTOR CURRENT - mA 

TEST CONDITIONS 

le== lOOmA VeE = l.OV 
le= 500mA VeE = l.OV 
le= 1000 mA VeE = 5.0V 

le= 10 mA VeE = l.OV 
le= lOOmA VeE = l.OV 
lc=500mA VeE = l.OV 

le= 10 mA 18 = 1.0 mA 

le= 100 mA 18 = lOmA 

le= lOmA 18 = 1.0 mA 

le= 100 mA 18 = lOmA 

le= 500mA 18 = 50mA 

le= 1000 mA 18 = 100 mA 

IE=O Ve8 = 40V 

IE= 0 Ve8 =GOV 

IE= 0 Ve8 =40V 

IE= 0 Ve8 =GOV 

le= lOµA IE =0 
le= lOµA VBE = 0 

le=O IE= 10 µA 

DC PULSED CURRENT GAIN 
VERSUS COLLECTOR CURRENT 

of-"' 
1.0 10 100 

le - COLIECTOR CURRE~T - mA 

SWITCHING TIMES VERSUS 
COLLECTOR CURRENT 

SWITCHING TIMES VERSUS 
AMBIENT TEMPERATURE SWITCHING TIME TEST CIRCUIT 

100 

50 
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10 

~· 
......._ 

F=::~ 

~ t"---
i.i-r--1--J 

f-lc·101 81 -101 82 

Vee= 30V 

t"--1-i 

~ ,b:::: 

V1N = +9.7V 

tr&tt~lns 

P.W.~lus 

-3.8V +30V 

200 500 IK 50 100 150 

ZIN= 50Q 

DUTYCYCLE<2% lc::::::500mA, 191:::::: somA, ie2::::::-5UmA 

le - COLIECTOR CURRENT - mA TA - AMBIENTTEMPERATURE - °C 

NOTES: 
(1) These. ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 

1000 

(3) These ratings give a maximum junction temperature of 175°C and a thermal resistance of 490°C/Watt (derating factor of 2.04 mW/°C) when mounted to a printed 
circuit board with a maximum lead length of 0.03 inch. 

(4) Ratings refer to a high-current point where collector to emitter voltage is lowest. 
(5) Pulse Conditions: length= 300 µs; duty cycle =.1%. 
(6) See switching circuit for exact value of le, ler, and le2. 



FX3962•FX3963•FX3964•FX3965 
PNP LOW LEVEL, LOW NOISE DEVICES 

• SIMILAR TO 2N3962 THRU 2N3965 
• LOW NOISE ••••• NF = 2.0 dB (MAX) WIDEBAND 

NF = 2.0 dB (MAX) AT 1.0 AND 10 kHz 
NF = 4.0 dB (MAX) AT 100 Hz 

• HIGH VOLTAGE ••• LYeeo = 45 TO BO V (MIN) 
• HIGH GAIN ••••• hFe = 250-500 FROM lOµA TO 1.0mA 
• GOOD hFe LINEARITY FROM 10 µA TO 50 mA 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 
Storage Temperature 
Operating Junction Temperature 
Lead Temperature (Soldering, 10 second time limit) 

Maximum Power Dissipation (Notes 2 and 3) 
Total Dissipation at 25°C 

Maximum Voltages 
V eso Collector to Base Voltage 
VeEO Collector to Emitter Voltage (Note 4) 
V EBO Emitter to Base Voltage 

µ.PAK™ DIFFUSED SILICON PLANAR* TRANSISTORS 
FOR ADDITIONAL INFORMATION SEE 2N3962 THRU 2N3965 

FX3962 
FX3965 

-60Volts 
-60Volts 
-6.0Volts 

-65°C to +175°C 
+175°C 
+260°C 

0.270Watt 

FX3963 FX3964 
-BO Volts -45Volts 
-SO Volts -45Volts 
-6.0Volts -6.0Volts 

PHYSICAL DIMENSIONS 
MICRO-PACKAGE 

In accordance with JEDEC T0-120 

J_ COWCl1lR 

T 
:81~ 3PUCES 

NOTES: 
1. All dimensions in inches 
2. Leads are gold-plated nickel 

.... 

... ... 

... 

. 03! 

l. ,.,. 

3. Body is transfer molded thermosetting plastic 
4. All leads are electrically isolated from the Case 
5. Package weight is 0.02 gram 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

FX3962 FX39&4 
SYMBOL CHARACTERISTIC FX3963 FX3965 

MIN. TYP. MAX. MIN. TYP. MAX. 

hFE DC Current Gain 60 175 180 300 

hFE DC Current Gain 100 210 300 250 320 500 

hFe DC Current Gain 100 240 250 330 

hFe DC Current Gain 100 260 450 250 330 600 

hFE DC Pulse Current Gain (Note 5) 100 280 200 330 

hFE DC Pulse Current Gain (Note 5) 90 260 180 315 
hFE(-55°C) DC Current Gain 40 90 100 160 
hFE(-55°C) DC Pulse Current Gain 45 150 90 190 
hFE(l00°C) DC Current Gain 375 600 400 800 
NF Wideband Noise Figure (f = 10 Hz to 10 kHz) 1.0 3.0 0.7 2.0 
NF Narrowband Noise Figure (f = 10 kHz) 0.8 3.0 0.5 2.0 

NF Narrowband Noise Figure (f = 1.0 kHz) 0.8 3.0 0.5 2.0 

NF Narrowband Noise Figure (f = 100 Hz) 3.0 10 1.8 4;0 

Additional Electrical Characteristics on Page 2 
Notes on Page 2 
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UNITS TEST CONDITIONS 

le= 1.0 µA YeE = -5.0 V 
le = 10 µA Yee = -5.0 V 
le=lOOµA Yce=-5.0V 
le = 1.0 mA Yee = -5.0 V 
le= 10 mA VeE = -5.0V 
le= 50 mA YeE = -5.0V 
le= 10 µA VeE = -5.0V 
le= 50 mA VeE = -5.0V 
le = 1.0 mA VcE = -5.0 V 

dB le= 20 µA, Yee= -5.0 V, R5 = 10 kn 
dB le = 20 µA, Yee = -5.0 V 

R5 = 10 kn, B.W. = 1.5 kHz 
dB 1.e = 20 µA, Yee= -5.0 V 

Rs = 10 kn, B.W. = 150 Hz 
dB le = 20 µA, Yee= -5.0 V 

Rs = 10 kn, B.W. = 15 Hz 

•Planar is a patented Fairchild process. 

FAIRCt-llLCJ 

SEMICONDUCTOR 
A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 



FAIRCHILD· TRANSISTORS FX3962 • FX3963 • FX~964 · • FX3965 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

FX3962 FX3963 
SYMBOL CHARACTERISTIC FX3965 FX3964 

MIN. lYP. MAX. MIN. lYP. MAX. 

Ices Collector Reverse Current (FX3963) 0.5 10 

Ices Collector Reverse Current 0.5 10 
Ices Collector Reverse Current (FX3964) 0.5 10 
lcesC125°C) Collector Reverse Current (FX3963) 2.0 10 
lces(l25°C) Collector Reverse Current 2.0 10 
lcesC125°C) Collector Reverse Current (FX3964) 2.0 10 
IEBO Emitter Cutoff Current 10 10 

VCE(sat) Collector Saturation Voltage -0.1 -0.25 -0.1 -0.25 
VCE(sat) Collector Saturation Voltage (Note 5) -0.16 -0.4 -0.16 -0.4 
VBE(sat) Base Saturation Voltage -0.72 -0.9 -0.72 -0.9 

VBE(sat) Base Saturation Voltage (Note 5) -0.81 -0.95 -0.81 -0.95 
BVceo Collector-to-Base Breakdown Voltage -60 -80 (FX3963) 
BVceo Collector-to-Base Breakdown Voltage -45 (FX3964) 

VcEO(sus) Collector to Emitter Sustaining Voltage -60 -80 (FX3963) 
(Notes 4 and 5) 

VCEO(sus) Collector to Emitter Sustaining Voltage 
(Notes 4 and 5) 

-45 (FX3964) 

BVEBO Emitter to Base Breakdown Voltage -6.0 -6.0 
ccb Collector-Base Capacitance 6.0 6.0 
c.b Emitter-Base Capacitance 15 15 

NOTES: 
(1) These ratings are limiting values above which the sarviceability of any individual semiconductor device may be impaired. 
(2) These are steady stete limits. The factory should be consulted on applications invclving pulsed or low duty cycle operations. 

UNITS TEST CONDITIONS 

nA Vce=-70V VEB = 0 
nA Vee= ..,..5ov VEB = 0 
nA Vee= -40V VEB =0 
µA Vee= -70V Vee=O 
µA VcE= -50V VEB = 0 
µA Vee= -40V VEB = 0 
nA lc=O Vea= -4.0V 
Volts le= 10 mA 18 = 0.5mA 
Volts lc=50mA 18 = 5.0mA 
Volts le= 10 mA 18 = 0.5 mA 
Volts le= 50mA 18 = 5.0mA 
Volts le= lOµA le= 0 
Volts le= lOµA le=O 
Volts le= 5.0mA 18 =0 

(pulsed) 
Volts le= 5.0mA 18 =0 

(pulsed) 
Volts lc=O le= 10 µA 
pf le=O Vee= -5.0V 
pf lc=O Vee= -0.5V 

(3) These ratings give a maximum Junction temperature of 175°C and a thermal resistanca of 555°C/Watt (derating factor of 1.8 mW/"C) when mounted to a printed circuit board 
with a maximum lead length of 0.03 inch. 

(4) This rating refers to a high current point where collector to emitter vcltage is lowest. 
(5) Pulse Conditions: length= 300 µs; duty cycle= 1.%. 

TYPICAL ELECTRICAL CHARACTERISTICS 
FX3962 • FX3962 
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• Single family characteristics on Transistor ,Curve Tracer. 
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FX4034 
PNP HIGH-SPEED SWITCH AND RF AMPLIFIER 

µPAK™ DIFFUSED SILICON PLANAR':' EPITAXIAL TRANSISTOR 
FOR ADDITIONAL INFORMATION SEE 2N4034 

• SIMILAR TO 2N4034 
• HIGH BETA (hFE) ••••••••••••••• 70-200 AT 10 mA 
• HIGH FREQUENCY (fr) •••••••.•••• 400 MHz (MIN) AT 10 mA 
• EXCELLENT R.F. PERFORMANCE (rb'C0 ) ••• 40 ps (MAX) 
• LOW CAPACITANCE (C0 b) •.•••••••• 3.5 pf (MAX) 
• LOW NOISE (100 MHz N.F.) •••.••••• 6.0 dB (MAX) 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 

Storage Temperature 
Operating Junction Temperature 
Lead Temperature (Soldering, 10 second time limit) 

Maximum Power Dissipation (Notes 2 and 3) 

Total Dissipation at 25°C 

Maximum Voltages and Current 

Ve60 Collector to Base Voltage 
VeEO Collector to Emitter Voltage (Note 4) 
VEBO Emitter to Base Voltage 
le Collector Current 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

SYMBOL CHARACTERISTIC MIN. 

hFE DC Current Gain 20 

hFE DC Current Gain 50 
hFE DC Pulse Current Gain (Note 5) 70 
hFE DC Pulse Current Gain (Note 5) 15 

VeE(sat) Collector Saturation Voltage (pulsed, Note 5) 

VeE(sat) Collector Saturation Voltage (pulsed, Note 5) 

VBE(sat) Base Saturation Voltage -0.7 

VeEO(sus) Collector Emitter Sustaining Voltage -40 
(Notes 4 and 5) 

h1. High Frequency Current Gain (f = 100 MHz) 4.0 

ccb Collector-Base Capacitance 

ceb Emitter-Base Capacitance 
NF Noise Figure (f = 100 MHz) 

rb'Cc Collector Base Time Constant (f = 80 MHz) 

ton Turn On Time (Note 6) 

to ff Turn Off Time (Note 6) 

Additional Electrical Characteristics on Page 2 

NOTES: 

TYP. 

50 
90 
150 
30 

-0.2 
-0.l 
-0.77 

5.5 
2.2 
4.0. 
3.5 

20 
95 

-65°C to +175°C 
+175°C 
+260°C 

0.240 Watt 

-40 Volts 
-40 Volts 
-5.0 Volts 

100 mA 

MAX. UNITS 

200 

-0.3 Volts 
-0.14 Volts 
-0.9 Volts 

Volts 

3.5 pf 
5.5 pf 
6.0 dB 

40 ps 
40 ns 
150 ns 

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 

PHYSICAL DIMENSIONS 

MICRO-PACKAGE 
In accordance with JEDEC T0-120 

J_ COLLECTOR i 
·"" 

T 
g1~ 3 PLACES 

045 
035 

r 

I~,-,-~ .L 
,rt; I · j 030--

L__L_ ___ l°''_L"o ( 
07S .150 

NOTES 
I. All dimensions in inches 
2. Leads are gold-plated nickel 

3. Body 1s transfer molded thermosetting plastic 
4. All leads are electrically isolated from the case 

5 Package weight 1s 0.02 gram 

TEST CONDITIONS 

le= 10 µA VeE = -1.0V 
le= 100 µA VeE = -1.0 V 
le= 10 mA VeE =-1.0V 
le= 50 mA VeE = -1.0V 
le= 50 mA 16 = 5.0 mA 
le= 10 mA 16 = 1.0 mA 
le= 10 mA 16 = 1.0 mA 
le= 10 mA IB = 0 

(pulsed) 
le= lOmA VeE = -20V 
IE= 0 Yee= -lOV 
le=O VEB = -0.5 v 
le= 1.0 mA YeE = -5.0V 
R5 =won BW = 15 MHz 
le= lOmA YeE = -20V 
le= 50 mA, 161 =5.0 mA 
le= 50 mA, 161 = 162 = 5.0 mA 

*Planar is a patented Fairchild process. 

(3) These ratings give a maximum junction temperature of 175°C and junction to case thermal resistance of 625'C/Watt (derating factor of 1.6 mW/°C) when mounted to a 
printed circuit board with a maximum lead length of 0.03 inch. 

(4) This rating refers to a high current point where collector to emitter voltage is lowest. 
(5) Pulse Conditions: length= 300 µs; duty cycle= 1%. 
(6) See switching circuit for exact values of le, IBJ and 182. 
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FAIRCHILD TRANSISTOR FX4034 

ELECTRlCAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

SYMBOL CHARACtERISTIC MIN. TYP. MAX ... UNITS 

hFE DC Current Gain 60 100 
hFE(-55°C) . Pulse Cur~~nt Gain (Note 5) 30 60 
VCE(sat) Collector Saturation Voltage -0.07 -0.13 Volts 
VaE(sat) Base Saturation Voltage (pulsed, Note 5) -0.88 -1.1 Volts 
VaE(sat) Base Saturation Voltage -0.65 -0.75 Volts 
ICES Collector Reverse Current 15 nA 
bs< +125°C) Collector Reverse Current 15 µA 
BVcao Co.llector to Base Breakdown Voltage -40 Volts 
BVCES Collector to Emitter Breakdown Voltage -40 Volts 
BVEaO Emitter to Base Breakdown Voltage -5.0 Volts 

TYPICAL ELECTRICAL CHARACTERISTICS 

DC PULSE CURRENT GAIN 
VERSUS COLLECTOR CURRENT 

COLLECTOR SATURATION VOLTAGE 
VERSUS COLLECTOR CURRENT 

BASE SATURATION VOLTAGE 
VERSUS COLLECTOR CURRENT 

TEST CONDITIONS 

le= 1.0 mA VcE = -1.0V 
le= lOmA VcE = -1.0V 
le= l.OmA la= 0.1 mA 
le= 50mA la= 5.0mA 
le= 1.0 mA la= 0.1 mA 
VcE = -30V VaE = 0 
VcE = -30V VaE= 0 
le= lOµA IE=O 
le= lOµA VaE = 0 
lc=O IE= 10 µA 

CONTOURS OF CONSTANT 
BANDWIDTH PRODUCT (fr) 
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SWITCHING TIMES 
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AMBIENT TEMPERATURE 

le • 50 mA 
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COLLECTOR-BASE REVERSE 
CURRENT VERSUS REVERSE 
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V CE - COLLECTOR-£ Ml TTER VOLTAGE - VOLTS 

-100 

SWITCHING TIME TEST CIRCiJIT 

VBB = +3.0 V 

u 1·0.lµf 
V1N·-8.3V 50Q 

P.W. = 500 ns 
tr and 1 < 1 ns -=-
z 1 N = 5on 

Vee= -10v 

595Q 

To Sampling Sl;ope 
Rise Time < 1 ns 
Input z R< 100 kn 
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FX4046 • FX404 7 
NPN HIGH-VOLTAGE, HIGH-CURRENT SWITCHES 

µPAKrM SILICON PLANAR~' EPITAXIAL TRANSISTORS 
FOR ADDITIONAL INFORMATION SEE 2N4046 AND 2N4047 

• SIMILAR TO 2N4046 AND 2N4047 
• HIGH SPEED ..•..•....• t0 n = 35 ns (MAX) AT 500 mA 

t011 = 60 ns (MAX) AT 500 mA 
• HIGH VOLTAGE .•.•..•••• LVeeo = 50 V (MIN) (FX4047) 
• LOW SATURATION VOLTAGE ..• VeE(sat) = 1.0 V (MAX) AT 1.0 A (FX4047) 

VeE(satJ = 0.6 v (MAX) AT 500 mA (FX4047) 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 
Storage Temperature 
Operating Junction Temperature 
Lead Temperature (Soldering, 10 second time limit) 

Maximum Power Dissipation (Notes 2 and 3) 
Total Dissipation at 25°C 

Maximum Voltages and Current 
V eBo Collector to Base Voltage 
Vees Collector to Emitter Voltage 
VeEO Collector to Emitter Voltage (Note 4) 
VEBO Emitter to Base Voltage 
le Maximum Collector Current 

FX4046 
50 Volts 
50 Volts 
30 Volts 
6.0 Volts 
500 mA 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

FX4046 

SYMBOL CHARACTERISTIC MIN. TYP. MAX. MIN. 

VeEO(sus) Collector to Emitter Sustaining 
Voltage (Notes 4 and 5) 

30 50 

Vee1sat) Collector Saturation Voltage (Note 5) 0.5 0.90 

VeE(sat) Collector Saturation Voltage (Note 5) 0.3 0.55 

ton Turn-On Time (Note 6) 18 35 

to ff Turn-Off Time (Note 6) 45 60 

hfe High Frequency Current Gain 2.4 4.5 2.4 
(f = 100 MHz) 

ccb Collector-Base Capacitance 6.0 12 

ceb Emitter-Base Capacitance 40 55 

Additional Electrical Characteristics on Page 2 
Notes on Page 2 

-65°C to +175°C 
+175°C 
+260°C 

0.306 Watt 

FX4047 
80 Volts 
80 Volts 
50 Volts 
6.0 Volts 
500 mA 

FX4047 

TYP. MAX. 

0.6 1.0 

0.4 0.6 

18 35 

45 60 

4.5 

4.8 10 
40 55 

313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 

3-25 

UNITS 

Volts 

Volts 

Volts 

ns 

ns 

pF 
pF 

PHYSICAL DIMENSIONS 
MICRO·PACKAGE 

In accordance with JEDEC T0-120 

j_ COLLECTOR I 
"" T [ .075 

·8l~ 3PLACES 

NOTES: 
1. All dimensions in inches 
2. Leads are gold·plated nickel 

.045 
.035 

045 
035 

3. Body is transter molded thermnsetting plastic 
4. All leads are electrically isolated from the case 

5. Package weight is 0.02 gram 

TEST CONDITIONS 

le= lOmA 18 = 0 
(pulsed) 

le= 1000 mA le= lOOmA 
(pulsed) 

le= 500mA le= 50 mA 
(pulsed) 

le= 500mA, 181 =50mA 

le= 500mA, le 1 = 50 mA 
lez =-50mA 

le= 30mA VCE = 5.0V 

IE=O VeB = lOV 
le=O VEB = 0.5 v 

I 

*Planar is a patented Fairchild process. 

l=AIRCHILCJ 

SEMICONDUCTOR 
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FAIRCHILD TRANSISTORS FX4046 • FX4047 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

FX4046 FX4047 
SYMBOL CHARACTERISTIC MIN. TYP. MAX. MIN. TYP. MAX. UNITS TEST CONDITIONS 

hFE DC Pulse Current Gain (Note 5) 40. 90 150 40 90 150 le= 100 mA YeE = 1.0 V 

hFE DC Pulse Current Gain (Note 5) 30 50 20 45 le= 500mA YeE = 1.0 V 

hFE DC Pulse Current Gain (Note 5) 25 G5 15 G5 le= lOOOmA YeE=5.0V 

hFE DC Pulse Current Gain (Note 5) 20 GO 20 GO le= 10 mA YeE = 1.0V 

YeE(sat) Collector Saturation Voltage (Note 5) 0.11 0.30 0.19 0.30 Volts le= 10 mA la= 1.0 mA 

YeE(sat) Collector Saturation Voltage (Note 5) 0.13 0.2 0.21 0.2G Volts le= 100 mA la= 10 mA 

YaE(sat) Base Saturation Voltage (Note 5) O.G4 0.80 O.G4 0.80 Volt~ le= 10 mA la= 1.0 mA 

YaE(sat) Base Saturation Voltage (Note 5) 0.75 0.8G 0.75 0.8G Volts le= 100 mA la= 10 mA 

YaE(sat) Base Saturation Voltage (Note 5) 0.95 1.3 0.95 1.3 Volts le= 500 mA la= 50 mA 

YaE(sat) Base Saturation Voltage (Note 5) 1.1 1.8 1.1 1.8 Volts le= 1000 mA la= 100 mA 

leao Collector Cutoff Current 0.25 1.7 µA IE =0 Yea= 40V 

leao Collector Cutoff Current 0.33 1.7 µA IE =0 Yea= GOV 

leao< +85 oc) Collector Cutoff Current 25 120 µA IE=O Yea= 40V 

leao< +85 oc) Collector Cutoff Current 25 120 µA IE= 0 Yea= GOV 

BYeao Collector to Base Breakdown Voltage 50 80 Volts le= 10 µA IE= 0 

BVeES Collector to Emitter Breakdown Voltage 50 80 Volts le= lOµA YaE = 0 

BVEao Emitter to Base Breakdown Voltage G.O G.O Volts le=O IE= 10 µA 

TYPICAL ELECTRICAL CHARACTERISTICS 

50 

-~ 
0.01 

COLLECTOR CUTOFF CURRENT 
VERSUS AMBIENT TEMPERATURE 

i--vc8 • 60v 
),;" 

v 
l.Z 

v 
v 

0 25 50 75 100 125 

TA - AMBIENTTEMPERATURE - "C 

SWITCHING TIMES VERSUS 
.COLLECTOR CURRENT 

t---lc • 101 81 ·101 81 

vcc·30V 

100 500 

le - COLLECTOR CURRENT - mA 

lK 

NOTES: 

INPUT AND OUTPUT 
CAPACITANCE VERSUS 

REVERSE BIAS VOLTAGE 
100~§ijj±±EliM~!ltl 
50 C b -INPUT CAPACITANCE ill 

le • o~ ~4046 AND FX4047---t-i 

~ 

5.0 
1£ ~ 0 FX4047 

l.OO.l 0.5 l.O 5.0 10 

REVERSE BIAS VOLTAGE - VOLTS 

SWITCHING TIMES VERSUS 
AMBIENT TEMPERATURE 

TA - AM81£NTTEMPERATURE • °C 

50 

CONTOURS OF CONSTANT 
BANDWIDTH PRODUCT (fr) 

le - COLLECTOR CURRENT - mA 

DC PULSED CURRENT GAIN 
VERSUS COLLECTOR CURRENT 

le - COLLECTOR CURRENT - mA 

SWITCHING TIME TEST CIRCUIT 

V1N = +9.7V 

tr&t(?:lns 

P.W."'llJS 

ZJN =SQQ 

DUTY CYCLE< 2% 

-3.BV +30V 

lkQ 

!Of.IF 

V1N~ 

162'! 

ISQ 

430 

lOOQ 

TO SAMPLING SCOPE 

trdns 

ZIN~ lOOkQ 

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) These are steady state limits .. The factory should be consulted on applications involving pulsed or low duty cycle operations. 
(3) These ratings give a maximum junction temperature of 175°C and a thermal resistance of 490°C/Watt (derating factor of 2.04 mW/°C) when mounted to a printed 

circuit board with a maximum lead length of 0.03 inch. 
(4) Ratings refer to a high-current point where collector to emitter voltage is lowest. 
(5) Pulse Conditions: length~ 300 µs; duty cycle=!%. 
(6) See switching circuit for exact value of le, IB1, and 182. 
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FX4207 
PNP ULTRA HIGH-SPEED SWITCH 

µPAK™ DIFFUSED SILICON PLANAR':' EPITAXIAL TRANSISTOR 
FOR ADDITIONAL INFORMATION SEE 2N4207 

• SIMILAR TO 2N4207 
• ULTRA-FAST SWITCHING TIME •.. t0 ff = 30 ns (MAX) AT 10 mA 
• LOW CAPACITY .........•• Ccb = 3.0 pf (MAX); Ceb = 3.5 pf (MAX) 
• HIGH FREQUENCY ..•...•.. fr = 650 MHz (MIN) AT 10 mA 
• LOW SATURATION VOLTAGE .... VcE(satJ = 0.15 V (MAX) AT 10 mA 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 
Storage Temperature 
Operating Junction Temperature 
Lead Temperature (Soldering, 10 second time limit) 

Maximum Power Dissipation (Notes 2 and 3) 
Total Dissipation at 25°C 

Maximum Voltages and Current 
Vcso Collector to Base Voltage 
Vern Collector to Emitter Voltage (Note 4) 
VEBO Emitter to Base Voltage 
le Collector Current 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

SYMBOL 

r, 

ton 
to ff 
ccb 
c.b 
h1. 
hFE 
hFE 
hFE 
hFE(-55°C) 

CHARACTERISTIC 

Charge Storage Time (Note 6) 
Turn On Time (Note 6) 
Turn Off Time (Note 6) 
Collector-Base Capacitance 
Emitter-Base Capacitance 
High Frequency Current Gain (f = 100 MHz) 
DC Current Gain 
DC Pulse Current Gain (Note 5) 
DC Pulse Current Gain (Note 5) 
DC Pulse Current Gain (Note 5) 

Additional Electrical Characteristics on Page 2 

NOTES: 

MIN. 

6.5 
15 
30 
20 
12 

-65°Cto +175°C 
+175°C 
+260°C 

0.240 Watt 

-6.0 Volts 
-6.0 Volts 
-4.5 Volts 

50 mA 

TYP. MAX. 

12 30 
11 15 
11 30 
2.0 3.0 
2.4 3.5 
11 
85 
100 120 
75 
50 

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

UNITS 

ns 
ns 
ns 
pf 
pf 

PHYSICAL DIMENSIONS 
MICRO· PACKAGE 

In accordance with JEDEC T0-120 

·1 ~---II 

8\i3PLACES 

EMITTER 

NOTES 
l. All dimensions 1n inches 

! i 

2. Leads are golc.l·plated nickel 

3. Body is transter molded thermosetting plastic 

4. All leads are electrically isolated from the case 
5. Package weight 1s 0.02 gram 

TEST CONDITIONS 

le= lOmA 181 = 182 = 10 mA 
le= 10 mA 181 =1.0 mA 
le= 10 mA 181 = 182 = 1.0 mA 
IE= 0 Vea= -5.0V 
le= 0 VEB = -0.5 v 
le= 10 mA VeE = -5.0V 
le= 1.0 mA VeE = -0.5 V 
le= 10 mA VCE = -0.3 V 
le= 50 mA VCE = -1.0 V 
le= 10 mA VeE = -0.3V 

*Planar is a patented Fairchild process. 

(2) These are steady state limits. The factory should be consulted on applications invo!Ying pulsed or low duty cycle operations. 
(3) These ratings give a maximum junction temperature of 175°C and a thermal resistance of 625°C/Watt (derating factor of 1.6 mW/°C) when mounted to a printed circuit board 

with a maximum lead length of 0.03 inch. 
(4) Rating refers to a high current point where collector to emitter voltage is lowest. 
(5) Pulse Conditions: length= 300 µs; duty cycle= 1%. 
(6) See switching circuit for exact values of le, l•i. and IB2. 
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FAIRCHILD TRANSISTOR • FX4207 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

100 

50 

20 

lO 

5.0 

2.0 

SYMBOL CHARACTERISTIC MIN. TYP. MAX. UNITS 

VCE(sat) Collector Saturation Voltage . -0.07 -0.13 Volts 
Vce(sat) Pulsed Collector Saturation Voltage (Note 5) -0.08 -0.15 Volts 
VCE(sat) Pulsed Collector Saturation Voltage (Note 5) -0.2 -0.5 Volts 
VBE(sat) Base Saturation Voltage -0.73 -0.8 Volts 
VBE(sat) Pulsed Base Saturation Voltage -0.8 -0.88 -0.95 Volts 

VBE(sat) Pulsed Base Saturation VoJtage -1.15 -1.5 Volts 
ICES Collector Reverse Current 0.020 10 nA 
lces(l25°C) Collector Reverse Current 0.012 5.0 µA 
BVeso Emitter to Base Breakdown Voltage -4.5 Volts 

VeEO(sus) Collector to Emitter Sustaining Voltage (Note 4) -6.0 Volts 
BVces Collector to Emitter Breakdown Voltage -6.0 Volts 
BVcso Collector to Base Breakdown Voltage -6.0 Volts 

TYPICAL ELECTRICAL CHARACTERISTICS 

SWITCHING TIMES VERSUS 
COLLECTOR CURRENT 

Jdd· -l.5J I 
le. lo IB1 -101B2H 

~ 
VBEtol·O,~ 

~ 
~~ 

t,t-

~ ~ )'... 

-1 ~ ~ 

~ 1, 

~ 

SWITCHING TIMES VERSUS 
AMBIENT TEMPERATURE 

20~~~-~~~-~~~ 

le :-\o mAT 

181 =1 82 =I mA 

15 Vee - -1.5 v 
v8E!o) • o 

- +--· t------t--1 ~ 
I 

DELAY TIME VERSUS TURN ON 
BASE CURRENT AND REVERSE 

BASE EMITTER VOLTAGE 

i.~.o 2.0 5.0 lO 20 50 ~so'---'---'--'----'-50-"--~100'---'--,!150 1.0 2.0 3.0 4.0 5.0 

le - COLLECTOR CURRENT - mA 

STORAGE TIME VERSUS 
TURN-ON AND TURN-OFF 

BASE CURRENTS 
0.5 ] v t5 • 12 ns 

lL s.'ons '/ 
~ o.4 t--+--tt---+--+1_,, /L--;1--1--+-+V-.1 
~ lL L 

~ 0.3 t--+-+1+-+_j_r-+---t-'-lf--5.70 ']Lf-' -+;p""-+-i 

~ II Y t----- I/ v V T-

~ 0.2 rL: LI .7 - ol'"" l.Ons ...J 
~ 1-+r~-¥-+--+--+--+--+~4.....-~1 

I' -r---r 
- O.l +-- T 

1--+"""=t-v-+--+-+-J--+vcc - -1.5 v 
'c · l.OmA 

O.l 0.2 O.l 0.4 

IB2 -TURN-OFF BASE CURRENT - mA 

FALL TIME VERSUS 
TURN-ON AND TURN-OFF 

BASE CURRENTS 

0.5 

o.5~~~~~~~~~~~ 

~·50nsI J 
45ns 7 

i!! 0.41--t--t--,111--1--tlLJ-fr-+--+--+--l 

m I ~ B o.i t--+--+--+--+v...,,.LJ-+--+--+---+--+---t 

~ L'.1 1 [27 40ns~ 
~ 0.2 ........,111+-+L--1--+---t-_,1f--+ ,,,-.-+--t 
~ ~ 

= o.11--+-v--'-+--1 ..... r::7"---k:'.'.'._vl--+---+--l--+---I 
1--1--4-.....-"-+..-'--+--1---11---1-vcc. -l.5 v 

le· LO mA 

0 0!--0--,0~.1--'--""o.2,........___.,.o.~J_._,.~o~.4_.__.,.o.5 

I B2 ·TURN-OFF BASE CURR_ENT- mA 

TA -AMBIENT TEMPERATURE - °C 

STORAGE TIME VERSUS 
TURN-ON AND TURN-OFF 

BASE CURRENTS 

~ 4.0 t--+--"'---+---V--+--+--+-.,......-1 

~ a 3.0 1--1--+-+<13Y'+-+--¥--+--+--+--t 
ill 
::; 
~ 2.0 1--t---t+-+-><f--+--+..,."'l--+--t---l 

;: 

5.0 

i!! 4.0 

~ 
~ 3.0 

~ 
~ 2.0 

2 
-= 1.0 

4.0 
I B2 - TURN-OFF BASE CURRENT - mA 

FALL TIME VERSUS 
TURN-ON AND TURN-OFF 

BASE CURRENTS 
Vee· -1.s v t 17 
le· 10 mA lZ J_ 

j_ 

lJ- TL_ 

5.0 

f:l_ 
1 y 
L IL ~ 

:2J k:: v 

1.0 2.0 3.0 4.0 5.0 
IB 2 -TURN-OFF BASE CURRENT· mA 

le1 -TURN ON BASE CURRENT - mA 

STORAGE TIME VERSUS 
TURN-ON AND TURN-OFF 

BASE CURRENTS 
10 .---.--,--r-1...----,...---rlLl--,..--r--r-i 

1,·20ns V 15ns .11 1--'1 
~ 8.0 z-+ v 
~ LJ lonL 

:: 6.0 t--+-+7---n.<L-+--+->-'f-J....-"-+--+--t--i 
ill j__L _% 
!z".' 4.o 1--~t-;'LH--7l"k::J--+-+-1~"'-\--:::;;~ 
2 vy 5.0~ 

V" i.-r 
~ 2.0 l-t-b.,....,1---t--t--t--+--+-1 1-r Vcc··l.5V 

I B2 - TURN-OFF BASE CURRENT - mA 

FALL TIME VERSUS 
TURN-ON AND TURN-OFF 

BASE CURRENTS 
10.--.,.--,.---r--...--,....,,..,--""T""-,-.....,..."7""1 

~·8ns IL V 
i!! 8.0 t--t---+-#lll-+-6-.0 ",_.ll' .1.'-+---t--+-__,,_lL:-t--1 

4.0n'-.L._ 

2.0 4.0 6.0 8.0 10 

IB2- TURN·OFF BASE CURRENT· mA 
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TEST CONDITIONS 

le= 1.0 mA 18 = 0.1 mA 
le= lOmA 18 = 1.0 mA 
le= 50mA 18 = 5.0 mA 
le= 1.0 mA 18 = 0.1 mA 
le= 10 mA 18 = 1.0 mA 
le= 50mA 18 ::::: 5.0 mA 
VcE = -3.0V Vae= 0 
Vee::::: -3.0V Vae = 0 
lc=O le= 100 µA 
le= 3.0 mA 18 = 0 
le= 100 µA Vae = 0 
le= 100 µA le=O 

i!! 
I 

RISE TIME VERSUS COLLECTOR 
AND TURN ON BASE CURRENTS 
10~~-~~~~-~...-~ 

Vee !l.5J TI H 
5.01---l-H++++-f+--+L--,j.~ 

1---+--t-+-++-H::r • t 0< / 
",........ 17 

~~ 
1.0 t----t-t-t-:t.!-H"Ft---:---1::79-H 

~ ~1Y1 
z o.s~=;b::+;~@tt;;:{~j'_~ 7 1....--1 ~<:::: 
- 0.2 t----t-1:;;;;1-"'Ft-t+Ft--+-+-H 
~ 

V1N 

0·\..,.._o--'2.-0 -'---'--'s.-'o -'-'-U,10--'-20--""--'-'50 

le - COLLECTOR CURRENT - mA 

TURN-ON AND TURN-OFF 
TEST CIRCUIT 

Vee =-1.SV 

P. W. = 240ns 
Z1N = 50 22k 
tr l.Ons ·r. 

ton 
Yea= GROUND 

Vn\i = -5.8V 

to ff 

TO SAMPLING SCOPE 
Z1N ?.lOOkn 
tr<l.Ons 

Vae =-8.0V 

V1N = +9.BV 

Jc11::lQmA, 19111::1.0mA, l921t1l,OmA 

Y1n =+9.0V 
P.W. = 240ns 
Zjn=50A 
t,~1.0ns 

CHARGE STORAGE 
TIME TEST CIRCUIT 

Vae = -lOV Vee = -3.0V 

~., 
5100 

i::•f 3900 

... 
lci:i::lOmA, l911t1lOmA, l92it1-lOmA 



FX4960 
NPN GENERAL PURPOSE AMPLIFIER AND SWITCH 

µ,PAK™ DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTOR 
FOR ADDITIONAL INFORMATION SEE 2N4960 

• SIMILAR TO 2N4960 
• LYeeo ••.• 60 VOLTS (MIN) 
• hFE ••••• 12 SPECIFICATIONS FROM 100 µA TO 500 mA; -55°C TO +125°C 
• YeeisatJ ••. 0.5 V (MAX) AT 500 mA; 0.18 V (MAX) AT 150 mA 

, • fr ...... 200 MHz (MIN) AT 30 mA 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 
Storage Temperature 
Operating Junction Temperature 
Lead Temperature (Soldering, 10 second time limit) 

Maximum Power Dissipation (Notes 2 and 3) 
Total Dissipation at 25°C 

Maximum Voltages 
V cso Collector to Base Voltage 
V crn Collector to Emitter Voltage (Note 4) 
Vrno Emitter to Base Voltage 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

SYMBOL CHARACTERISTIC 

hFE DC Current Gain 
hFE DC Current Gain 
hFE DC Pulse Current Gain (Note 5) 
hFE DC Pulse Current Gain (Note 5) 
hFE(-55°C) DC Pulse Current Gain (Note 5) 
hFE DC Pulse Current Gain (Note 5) 
hFE(l25°C) DC Pulse Current Gain (Note 5) 
hFE(-55°C) DC Pulse Current Gain (Note 5) 
hFE DC Pulse Current Gain (Note 5) 
hFE(l25°C) DC Pulse Current Gain (Note 5) 
hFE DC Pulse Current Gain (Note 5) 
hFE DC Pulse Current Gain (Note 5) 
hie High Frequency Current Gain (f = 100 MHz) 
VeEf5atl Pulsed Collector Saturation Voltage (Note 5) 
VeElsatl Pulsed Collector Saturation Voltage (Note 5) 
YeElsatl(l25"C) Pulsed Collector Saturation Voltage (Note 5) 
Ve El sat\ Pulsed Collector Saturation Voltage (Note 5) 
V BEisatl Pulsed Base Saturation Voltage (Note 5) 
V BEi sat I (-55 "C) Pulsed Base Saturation Voltage (Note 5) 
VBElsatl Pulsed Base Saturation Voltage (Note 5) 
VeElsat1(125"C) Pulsed Base Saturation Voltage (Note 5) 

VBElsatl Pulsed Base Sat.uration Voltage (Note 5) 
VBElonl Pulsed Base Emitter On Voltage (Note 5) 

VeEOlsusl Collector to Emitter Sustaining Voltage (Notes 4 & 5) 
BVeES Collector to Emitter Breakdown Voltage 
BVeso Collector to Base Breakdown Voltage 
BVEBO Emitter to Base Breakdown Voltage 

Additional Electrical Characteristics on Page 2 
Notes on Page 2 

MIN. 

30 
60 
90 
100 
10 
40 

25 
100 

70 
45 
2.0 

0.78 
0.63 

60 
60 
60 
6.5 

-65°c to +175°c 
+175°c 
+260°c 

0.306 Watt 

60 Volts 
60 Volts 
6.5 Volts 

PHYSICAL DIMENSIONS 
MICRO· PACKAGE 

In accordance with JEDEC T0-120 

_l_ COLLECTOR 

T 
&l~ 3 PLACES 

NOTES 
I. All dimensions tn inches 

2. Leads are gold-pl;ited nickel 

"'' 035 

3 Body 1s transter molded thermcsett1ng plastic 

4 All leads are electrically isolated from the case 

5 Package weight is 0 02 gram 

TYP. MAX. UNITS TEST CONDITIONS 

60 le= 100 µA VcE = lOV 
100 le= 1.0 mA VeE=lOV 
140 le= 10 mA YeE=lOV 
150 le= 50 mA VeE = lOV 
40 le= 150 mA Yee= 1.0V 
100 le= 150 mA Yee= l.OV 
130 500 le= 150 mA VeE = l.OV 
60 le= 150 mA VeE = lOV 

180 300 le= 150 mA YeE=lOV 
270 650 le= 150 mA YeE=lOV 
100 le= 300 mA VeE=lOV 
60 le= 500 mA VeE=lOV 
4.0 6.0 le= 30mA YeE = 5.0 V 
0.04 0.07 Volts le= 10 mA Is= 1.0 mA 
0.15 0.18 Volts le= 150 mA le= 15 mA 
0.18 0.36 Volts le= 150 mA Is= 15 mA 
0.38 0.58 Volts le= 500 mA Is= 50 mA 
0.67 0.72 Volts le= 10 mA Is= 1.0 mA 
0.92 1.10 Volts le= 150 mA le= 15 mA 
0.82 0.90 Volts le= 150 mA 18 = 15 mA 
0.73 Volts le= 150 mA le= 15 mA 
1.1 IA Volts le= 500 mA 18 = 50 mA 
0.75 0.88 Volts le= 150 mA VeE = lOV 

Volts le= 10 mA 18 = 0 
Volts le= lOµA Is= 0 
Volts le= 10 µA IE= 0 
Volts le=O IE= 10 µA 

*Planar is a patented Fairchild process. 

FAIRCHILCJ 

SEMICONDUCTOR 
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FAIRCHILD TRANSISTOR FX4960 
ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

SYMBOL CHARACTERISTIC MIN. TYP. MAX. UNITS TEST CONDITIONS 

leso Collector Cutoff Current 1.0 10 nA IE= 0 Yes= 50V 
le60(125°C) Collector Cutoff Current 1.0 10 µA IE= 0 Ve6 =50V 
IEBO Emitter Cutoff Current 1.0 10 nA le=O VEB = 4.0 v 
ccb Collector to Base Capac:tance (f = 1.0 MHz) 11 15 pF IE= 0 Vea= lOV 
c.b Emitter to Base Capacitance (f = 1.0 MHz) 50 75 pF le=O VE8 =0.5V 
ton Turn On Time (Note 6, Fig. 1) 70 150 ns le= 150mA 161 =15 mA 
to ff Turn Off Time (Note 6, Fig. 1) 700 1000 ns le= 150 mA 161 =15 mA 

182 = -15mA 
ton Turn On Time (Note 6, Fig. 1) 80 ns le= 300 mA 181 =30mA 
toll Turn Off Time (Note 6, Fig. 1) 600 ns le= 300mA 181 =30mA 

162 = -30mA 
ton Turn On Time (Note 6, Fig. 1) 100 ns le= 500 mA 161 =50mA 
toll Turn Off Time (Note 6, Fig. 1) 500 ns le= 500mA 161 =50mA 

162 = -50 mA 

TYPICAL ELECTRICAL CHARACTERISTICS 

DC PULSE CURRENT GAIN 
VERSUS COLLECTOR VOLTAGE 

CONTOUR OF CONSTANT GAIN 
BANDWIDTH PRODUCT (fr) 

COLLECTOR-BASE AND EMITTER­
BASE CAPACITANCE VERSUS 

REVERSE BIAS VOLTAGE 
COLLECTOR SATURATION VOLTAGE 

VERSUS COLLECTOR CURRENT 
~ 2.0-----~-~~~~ 
g f- I c • 1018 -+--+--+--1-t-t-t+tH 
~ 1.8 

801---t-1-+-t-+--+-+++--+--t-+H ~ 1 .6 i---+-+--+-1---+---+-+-t--+-+-+++I 

z 1.4 t---+-+-+-t---+---+-+-t--+-t-tttl 
0 

] 
0.1 1.0 10 100 500 

le - COLLECTOR CURRENT- mA 

BASE SATURATION VOLTAGE 
VERSUS COLLECTOR CURRENT 

~ 0.4 >-----+--+--+-+----+--+--+-+-+-~-< 
"' "' > 0.2~~~~~~-~~~-~ 

10 20 50 100 200 500 1000 

le -COLLECTOR CURRENT- mA 

SWITCHING TIMES VERSUS. 
AMBIENT TEMPERATURE 

800 

~ 600 >--+---+~----~-+--+-+--+---i---+--1 
~ f"l!s 
~ 400 t--+-+--+--+--+-'-"'"""""~-t--+---l 

'"'i- -200 I--+--+--+--+--+ If 

[=.I~;;;J;;;E;:!;iil':::f:~5:~:l O Id 

0 100 200 300 400 500 

le -COLLECTOR CURRENT- mA 

NOTES: 

10 100 

le - COLLECTOR cu RRENT - mA 

NOISE FIGURE VERSUS 
COLLECTOR CURRENT 

500 

o~-+--+-~~~--+-~~~ 
0 0.5 1.0 5.0 10.0 

le· COLLECTOR CURRENT-nA 

SWITCHING TIMES VERSUS 
COLLECTOR CURRENT 

Vcc•50V 
t---+---t-+--+rc"'10Ie1"'10Ie2 -
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Figure 1 

,,,Aa-r: 
Pulse Source soul o.iiu= 

Rise Time 5 5.0 ns 
Fall Time 5 10 ns 

le Rb 
150 mA 314 0 
300 mA 157 o 
500 mA 94 0 

'• 

RL 
330 0 
167 0 
100 0 

To Sampling Scope 
Rise Time 5 1.0 ns 
Input z::::: 100 kn 

lZ': 

150 

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 
(3) These ratings ·give a maximum junction temperature of 175°C and a thermal resistance of 490°C/Watt (derating factor of 2.04 mW/°C) when mounted to a printed circuit 

board with a maximum lead length of 0.03 inch. 
(4) This rating refers to a high current point where collector to emitter voltage is lowest. 
(5) Pulse Conditions: length= 300 µs; duty cycle= lo/o. 
(6) See switching circuit for exact values of le, IBI and lei. 
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Switching, 
General Purpose, 

and RF Transistors 
(Epoxy) 

High Speed Switches 
General Purpose Amplifiers 

RF/IF Amplifiers 
RF/IF Oscillators 



SWITCHING, GENERAL PURPOSE, AND RF TRANSISTOR (EPOXY) NUMERICAL INDEX 

Type Page No. Type Page No. Type Page No. 

EN697 4-1 2N3638A 4-53 2N4917 4-142 
EN706 4-2 2N3639 4-57 2N4944 4-144 
EN708 4-2 2N3640 4-57 2N4945 4-144 
EN718A 4-4 2N3641 4-61 2N4946 4-144 
EN722 4-6 FT3641 4-65 SE5001 4-145 
EN744 4-8 2N3642 4-61 SE5002 4-145 
EN870 4-10 FT3642 4-65 SE5003 4-145 
EN871 4-10 2N3643 4-61 SE5006 4-149 
EN914 4-2 FT3643 4-65 SE5025 4-152 
EN915 4-12 2N3644 4-69 2N5040 4-154 
EN916 4-12 FT3644 4-73 FT5040 4-158 
EN918 4-13 2N3645 4-69 2N5041 4-154 
EN930 4-14 FT3645 4-73 FT5041 4-158 
EN956 4-4 2N3646 4-76 2N5042 4-162 
SE1001 4-16 2N3688 4-80 2N5055 4-166 
SE1002 4-16 2N3689 4-80 2N5126 4-170 
SE1010 4-19 2N3690 4-80 2N5127 4-172 
EN1132 4-6 2N3691 4-84 2N5128 4-173 
EN1613 4-4 2N3692 4-84 2N5129 4-173 
EN1711 4-4 2N3693 4-86 2N5130 4-175 
SE2001 4-21 2N3694 4-86 2N5131 4-177 
SE2002 4-21 FT3722 4-89 2N5132 4-178 
EN2219 4-22 EN3962 4-93 2N5133 4-180 
EN2222 4-22 SE4001 4-95 2N5134 4-181 
EN2369A 4-8 SE4002 4-95 2N5135 4-183 
EN2484 4-14 SE4010 4-95 2N5136 4-184 
EN2894A 4-24 SE4020 4-96 2N5137 4-184 
EN2905 4-25 SE4021 4-100 2N5138 4-185 
EN2907 4-25 SE4022 4-104 2N5139 4-187 
SE3001 4-27 2N4121 4-108 2N5140 4-189 
SE3002 4-27 2N4248 4-112 2N5141 4-191 
SE3005 4-31 2N4249 4-112 2N5142 4-193 
EN3009 4-33 2N4250 4-112 2N5143 4-193 
EN3011 4-8 2N4257 4-114 2N5242 4-195 
EN3013 4-33 2N4258 4-114 2N5243 4-195 
EN3014 4-33 2N4274 4-118 SE6001 4-199 
EN3250 4-35 2N4275 4-118 SE6002 4-199 
EN3502 4-37 2N4313 4-122 SE6020 4-200 
EN3504 4-37 2N4J54 4-126 SE6020A 4-200 
2N3563 4-39 FT4354 4-130 SE6021 4-200 
2N3564 4-41 2N4355 4-126 SE6021A 4-200 
2N3565 4-43 FT4355 4-130 SE6022 4-200 
2N3566 4-45 2N4356 4-126 SE6023 4-200 
2N3567 4-47 FT4356 4-130 SE7015 4-204 
FT3567 4-49 2N4436 4-134 SE7016 4-204 
2N3568 4-47 2N4437 4-134 SE7017 4-204 
FT3568 4-49 2N4888 4-138 SEB012 4-206 
2N3569 4-51 2N4889 4-138 SE8040 4-208 
FT3569 4'49 2N4916 4-142 SE8540 4-208 
2N3638 4-53 

4-i 



HIGH SPEED SWITCH SELECTION GUIDE 

Rated. Optimum Collector Current mA 

Vceo 0.1 so 10 - 100 100 300 300 500 500 1000 
Volts NPN PNP NPN PNP NPN PNP NPN PNP NPN PNP 

5-6 2N5141 2N5141 
2N4257 2N4257 
2N5140 2N5140 

12 2N4274 2N4258 2N4274 2N4258 2N3426 
2N4389 2N4389 
2N5055 2N4313 

2N5055 

15 2N4275 2N3646 2N3646 
2N4275 

20-25 2N3638 2N3638 2N3638 2N5242* 2N5242 
2N3638A 2N3638A 2N3638A 
2N5142, 3 2N5142, 3 2N5142,3 

2N5242* 2N5242* 

30-45 FT3641* 2N4916 FT3641 * 2N5243 FT3641 * 2N5243* FT3641 2N5243* 2N5243 
FT3643* 2N4121 FT3643* 2N4916 FT3643* FT3644* FT3643 
2N4436 FT3644• 2N4436 2N4121 2N4436 2N3724 
2N4437 2N4437 FT3644* 2N4437 2N4436 
FT3642* FT3642* FT3642* 2N4437 

FT3642 

46-60 FT3645* FT3722* FT3645* FT3722* FT3645* FT3722* FT3722* 
2N3645 2N3645 2N3645 

"High dissipation epoxy package devices. FT numbers are the high dissipation versions of the corresponding 2N numbers. 

HIGH SPEED SWITCH (EPOXY) NUMERICAL INDEX 

Type Page No. Type Page No. Type Page No. 

EN706 4-2 2N3638 4-53 2N4258 4-114 
EN708 4-2 2N3638A 4-53 2N4274 4-118 
EN722 4-6 2N3639 4-57 2N4275 4-118 
EN744 4-8 2N3640 4-57 2N4313 4-122 
EN914 4-2 2N3641 4-61 2N4436 4-134 
EN1132 4-6 FT3641 4-65 2N4437 4-134 
EN2219 4-22 2N3642 4-61 2N4916 4-142 
EN2222 4-22 FT3642 4-65 2N4917 4-142 
EN2369A 4-8 2N3643 4-61 2N5055 4-166 
EN2894A 4-24 FT3643 6-65 2N5128 4-173 
EN2905 4-25 2N3644 4-69 2N5129 4-173 
EN2907 4-25 FT3644 4-73 2N5134 4-181 
EN3009 4-33 2N3645 4-69 2N5140 4-189 
EN3011 4-8 FT3645 4-73 2N5141 4-191 
EN3013 4-33 2N3646 4-76 2N5142 4-193 
EN3014 4-33 FT3722 4-89 2N5143 4-193 
EN3250 4-35 2N4121 4-108 2N5242 4-195 
EN3502 4-37 2N4257 4-114 2N5243 4-195 
EN3504 4-37 
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- -------------- - - ------ --

GENERAL PURPOSE AMPLIFIER SELECTION GUIDE 
Rated Optimum Collector Current mA 

YcEO 0.10 50 10 100 100 300 300 500 500 1000 
Volts NPN PNP NPN PNP NPN PNP NPN PNP NPN PNP 

12-20 2N5128, 29 2N5139 2N5128,29 2N5142 2N5128, 29 2N5142 2N5128, 29 2N5136, 37 
2N5131, 32 2N5136,37 2N5136, 37 2N5136, 37 
2N5136, 37 

20-30 2N3565 2N3638,38A 2N3566 2N3638, 38A 2N3566 2N3638, 38A FT3641*,43* FT5040* SE8040* FT5040* 
2N3566 2N4916, 17 FT3641*,43* 2N5143 FT3641*,43* FT5040* 2N4436,37 SE8540* SE8540* 
FT3641*,43* 2N5138 2N4436,37 FT5040* 2N4436, 37 2N5143 SE8040* 
2N3691-94 2N4121 2N5135 SE8540* 2N5135 SE8540* 
SE4022 SE8040* SE8040* 
2N4436, 37 
2N5135 

40-45 FT3567*,69* 2N4248,50 FT3567*,69* FT3644* FT3567*, 69* FT3644* FT3567*, 69* FT5041 * FT3567*,69* FT5041 * 
FT3642* FT3644* FT3642* FT5041* FT3642* FT5041 * FT3642* 2N4944, 46 
SE4021 2N4944,46 2N4944, 46 2N4944,46 
2N4944,46 

60 FT3568* 2N4249 FT3568* FT3645* FT3568* FT3645* FT3568* FT4354* FT3568* FT4354* 
SE4020 FT3645* 2N4945 FT4354* 2N4945 FT4354* 2N4945 FT4355* 2N4945 FT4355* 
2N4945 FT4354*,55* SE6020,A* FT4355* SE6020,A* FT4355* SE6020,A* 
SE6020,A* SE6022 SE6022 SE6022 
SE6022 

80 SE6021,A* FT4356* SE6021, A* FT4356* SE6021,A* FT4356* SE6021,A* FT4356* FT4356* 
SE6023 SE6023 SE6023 SE6023 

120 SE7015* 

150 SE7016* 2N4888,89 

180 SE7017* 

*High dissipation epoxy package devices. FT numbers are the high dissipation versions of the corresponding 2N numbers. 

GENERAL PURPOSE AMPLIFIER & SWITCH (EPOXY) NUMERICAL INDEX 
Type Page No. Type Page No. Type Page No. 

EN697 4-1 2N3641 4-61 2N4944 4-144 
EN718A 4-4 FT3641 4-65 2N4945 4-144 
EN722 4-6 2N3642 4-61 2N4946 4-144 
EN870 4-10 FT3642 4-65 2N5040 4-154 
EN871 4-10 2N3643 4-61 FT5040 4-158 
EN915 4-12 FT3643 4-65 2N5041 4-154 
EN916 4-12 2N3644 4-69 FT5041 4-158 
EN930 4-14 FT3644 4-73 2N5042 4-162 
EN956 4-4 2N3645 4-69 2N5128 4-173 
SElOOl 4-16 FT3645 4-73 2N5129 4-173 
SE1002 4-16 2N3691 4-84 2N5131 4-177 
EN1132 4-6 2N3692 4-84 2N5132 4-178 
EN1613 4-4 2N3693 4-86 2N5133 4-180 
EN1711 4-4 2N3694 4-86 2N5135 4-.183 
SE2001 4-21 EN3692 4-93 2N5136 4-184 
SE2002 4-21 SE4001 4-95 2N5137 4-184 
EN2219 4-22 SE4002 4-95 2N5138 4-185 
EN2222 4-22 SE4010 4-95 2N5139 4-187 
EN2484 4-14 2N4121 4-108 2N5142 4-193 
EN2905 4-25 2N4248 4-112 2N5143 4-193 
EN2907 4-25 2N4249 4-112 SE6001 4-199 
EN3250 4-35 2N4250 4-112 SE6002 4-199 
EN3502 4-37 2N4257 4-114 SE6020 4-200 
EN3504 4-37 2N4258 4-114 SE6020A 4-200 
2N3565 4-43 2N4354 4-126 SE6021 4-200 
2N3566 4-45 2N4355 4-126 SE6021A 4-200 
2N3567 4-47 2N4356 4-126 SE6022 4-200 
FT3567 4-49 2N4436 4-134 SE6023 4-200 
2N3568 4-47 2N4437 4-134 SE7015 4-204 
FT3568 4-49 2N4888 4-138 SE7016 4-204 
2N3569 4-51 2N4889 4-138 SE7017 4-204 
FT3569 4-49 2N4916 4-142 SE8040 4-208 
2N3638 4-53 . 2N4917 4-142 SE8540 4-208 
2N3638A 4-53 
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RF /IF AMPLIFIER SELECTION GUIDE 

Power Gain @ NF @ cbc 

MHz Polarity Device dB (min) MHz dB (max) MHz pf (max) 

27 NPN SE8012* 10.8 27 9.0 

30 NPN FT3641 * 10 30 8.0 
NPN 2N4436 10 30 8.0 

45 NPN 2N3688 29 45 1.6 

100 PNP 2N4121 25 typ 100 6 100 4.5 
PNP 2N4916 25 typ 100 6 100 4.5 
NPN SE5006 20 100 5.5 typ 100 1.6 

200 NPN SE3001 12 200 4 typ 60 1.7 
NPN 2N3690 15 200 5.5 200 1.6 
NPN 2N3563 14 200 4 typ 60 1.7 

250 NPN SE1010 6 typ 250 5.5 1.0 3.5 
2N3564 6 typ 250 3.7 typ 1.0 3.5 

*FT3641 is a high dissipation epoxy package version of 2N3641; SE8012 is a high dissipation epoxy device. 

RF /IF OSCILLATOR SELECTION GUIDE 

f OSC P0 @ le 
MHz Polarity Device mW (min) mA 

100 PNP 2N4916 200 typ 10 
PNP 2N4121 200 typ 10 

500 PNP 2N4258 10 typ 10 

930 NPN SE3002 3.0 8.0 

1000 NPN SE3005 15 8.0 

RF /IF AMPLIFIER & OSCILLATOR (EPOXY) NUMERICAL INDEX 

Type Page No. Type Page No. Type Page No. 

EN918 4-13 2N3642 4-61 2N4437 4-134 
SE1010 4-19 FT3642 4-65 2N4916 4-142 
SE3001 4-27 2N3643 4-61 2N4917 4-142 
SE3002 4-27 FT3643 4-65 SE5001 4-145 
SE3005 4-31 2N3688 4-80 SE5002 4-145 
2N3563 4-39 2N3689 4-80 SE5003 4-145 
2N3564 4-41 2N3690 4-80 SE5006 4-149 
2N3639 4-57 2N4121 4-108 SE5025 4-152 
2N3640 4-57 2N4257 4-114 SE5126 4-170 
2N3641 4-61 2N4258 4-114 SE5127 4-172 
FT3641 4-65 2N4436 4-134 SE5130 4-175 
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EN697 
NPN GENERAL PURPOSE AMPLIFIER 

DOUBLE DIFFUSED SILICON PLANAR* TRANSISTOR 

• ELECTRICAL REPLACEMENT FOR 2N697 

• MEDIUM VOLTAGE - - LYceo = 30 V (MIN) 

• MEDIUM GAIN - - ~FE = 40-120 AT 150 mA 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 
Storage Temperature 
Operating Junction Temperature 

Maximum Power Dissipation 
Total Dissipation at 25°C Case Temperature (Notes 2 & 3) 

at 25°C Ambient Temperature 

Maximum Voltages 
Vcso Collector to Base Voltage 
V ceo Collector to Emitter Voltage 
Veso Emitter to Base Voltage 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

-65°C to + 125°C 
125°C Maximum 

0.8Watt 
0.3 Watt 

60 Volts 
30 Volts 
5.0Volts 

SYMBOL CHARACTERISTIC MIN. MAX. UNITS 

hfe DC Pulse Current Gain (Note 5) 40 120 
VseCsat) Base Saturation Voltage 1.3 
Vee< sat) Collector Saturation Voltage 1.5 

hie High Frequency Current Gain (f = 20 MHz) 2.5 

Cobo Output Capacitance 35 

leso Collector Cutoff Current 1.0 
leso(lOOoC) Collector Cutoff Current 10 

h;b Input Resista nee (f = 1.0 kHz) 24 34 
4.0 8.0 

h,b Voltage Feedback Ratio (f = 1.0 kHz) 5.0 
5.0 

hie Small Signal Current Gain (f = 1.0 kHz) 25 175 
35 200 

hob Output Conductance (f = 1.0 kHz) 0.1 0.5 
0.1 1.0 

NOTES: 
(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operation. 

Volts 
Volts 

pf 
µA 
µA 
n 
n 
x10-• 
x10-• 

µmho 
µmho 

PHYSICAL 'DIMENSIONS 
in accordance with 

JEDEC (TO·l05) outline 

.325 ~,~x ......... ___ ,.. 

NOTES: All dimensions in inches 
Leadsaregold·olatedko11ar 

Package iselectr1callyNon· 
conducfr~e material 
Package weight •S 0.66 gram 

TEST CONDITIONS 

le= 150 mA Yee =lOV 
le= 150 mA Is= 15 mA 
le= 150 mA Is= 15 mA 
le= 30 mA Vee= lOV 
le= 0 Yes= lOV 
le=O Yes= 30V 
le=O Yes =30V 
le= 1.0 mA Yes= 5.0V 
le= 5.0 mA Yes= lOV 
le= 1.0 mA Yes= 5.0V 
le= 5.0 mA VeB = lOV 
le= 1.0 mA Vee= 5.0V 
le= 5.0mA Vee= lOV 
le= 1.0 mA Yes= 5.0V 
le= 5.0 mA Yes= lOV 

*Planar is a patented Fairchild process. 

(3) These ratings give a maximum junction temperature of 125°C and junction to case thermal resistance of 125°C/Watt (derating factor of 8.0 mW!°C); junction to ambient thermal 
resistance of 333°C/Watt (derating factor of 3.0 mW/°C). 

(4) Rating refers to a high current point where collector to emitter voltage is lowest. 
(5) Pulse Conditions: length = 300µs; duty cycle = 1 % . 
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EN706 • EN708 • EN914 
NPN HIGH SPEED SATURATED SWITCHES 

DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS 
FOR TEST CIRCUITS AND ADDITIONAL DESIGN INFORMATION, SEE FAIRCHILD 2N706, 2N708, AND 2N914 DATA SHEETS 

• ELECTRICAL REPLACEMENTS FOR 2N706, 2N708 AND 2N 914 
• HIGH SPEED • • T5 = 20 ns (max) at 20 mA 
• HIGH FREQUENCY· • 11 = 300 MHz (min) at 20 mA 
• LOW CAPACITANCE • • C0 bo = 6.0 dB (max) at 5.0 V 

ABSOLUTE MAXIMUM RATINGS (Note 1) 
Maximum Temperatures 

Storage Temperature 
Operating Junction Temperature 
Lead. Temperature (Soldering, 10 Second Time Limit) 

Maximum Power Dissipation 
Total Dissipation at 25°C Case Temperature (Notes 2 and 3) 

at 25°C Ambient Temperature (Notes 2 and 3) 

Maximum Voltages 
V CBO Collector to Base Voltage 
VcEO Collector to Emitter Voltage (Note 4) 
VEBO Emitter to Base Voltage 

EN706 
25V 
15 v 
3.0V 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

EN706 
SYMBOL CHARACTERISTICS MIN: MAX. 

hFE DC Pulse Current Gain (Note 5) 20 
hFE(-55°C) DC Pulse Current Gain (Note 5) 
hFE DC Pulse Current Gain (Note 5) 
hFE DC Pulse Current Gain (Note 5) 
VcE(sat) Collector Saturation Voltage 0.6 
VcE(sat) (-55°C to Collector Saturation Voltage 

+125°C) 
VcE(sat) (-55°C to Collector Saturation Voltage (Note 6) 

+125°C) 
VcE(sat) Collector Saturation Voltage 
V8E(sat) Base Saturation Voltage 0.9 
V8e(sat) (-55°C) Base Saturation Voltage 
lcso Collector Cutoff Current 0.5 
lcso Collector Cutoff Current 
lcex< + 10ooc) Collector Cutoff Current 
lcso< + 100°C) Collector Cutoff Current 30 
r' b Base Spreading Resistance (Note 7) 
BVcso Collector to Base Breakdown Voltage 25 

-65°C to +125°C 
125°C 
2so 0 c 

EN708 
40V 
15V 
5.0V 

EN708 
MIN. MAX. 

30 120 
15 
15 

0.4 
0.4 

0.72 0.85 
0.95 

50 
25 
25 
75 

40 

0.5 Watt 
0.2Watt 

EN914 
40V 
15V 
5.0V 

EN914 
MIN. MAX. 

30 120 
12 

10 

0.25 

0.70 
0.70 0.80 

100 
25 
25 

40 

313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 
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PHYSICAL DIMENSIONS 
In accordance with JEDEC (T0-106) outline 

.222 .--'l--------1 

.192 

Emitter 
Lead No. I 

' I .240 

i! Mr 
11 ! 

Base 
Lead No. 2 

Collector 
Lead No. 3 

NOTES: All dimensions in inches 
All leads electrically isolated from case 
Package weight is 0.31 gram Package 
is electrically non·conductive material 

UNITS TEST CONDITIONS 

le= 10 mA VcE = 1.0V 
le= lOmA VcE = 1.0V 
le= 0.5 mA VcE = l.OV 
le= 500mA VcE = 5.0V 

Volts le= lOmA 18 = 1.0 mA 
Volts le= 7.0 mA 18 = 0.7 mA 

Volts le= 10 mA 18 =1.0 mA 

Volts le= 200 mA 18 = 200 mA 
Volts le= lOmA 18 = 1.0 mA 
Volts le= 7mA _1 8 = 0.7 mA 
nA Vee= 15V le= 0 
nA Vc8 = 20V le= 0 
µA Vee= 20V Vee= 0.25 v 
µA Vee= 20V le=O 
n le= lOmA Vee= lOV 
Volts le= 1.0 mA le=O 

*Planar is a patented Fairchild process. 
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FAIRCHILD TRANSISTORS EN706 • EN708 • EN914 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

EN706 EN708 EN914 
SYMBOL CHARACTERISTICS MIN. MAX. MIN. MAX. MIN. MAX. UNITS TEST CONDITIONS 

VeEo(sust) Collector to Emitter Sustaining Voltage 15 15 15 Volts le= 30 mA (pulsed) 
(Notes 4 & 5) 

BVEBO Emitter to Base Breakdown Voltage 3.0 5.0 5.0 Volts le=O IE= 100 µA 
Cobo Output Capacitance 6.0 6.0 6.0 pf IE=O Yea= lOV 
cibo Input Capacitance 9.0 pf le=O VEe = 0.5V 
hFe High Frequency Current Gain (f = 100 MHz) 2.0 le= 10 mA Yee= 15V 
hFe High Frequency Current Gain (f = 100 MHz) 3.0. le= lOmA VeE = lOV 
hFE High Frequency Current Gain (f = 100 MHz) 3.0 le=2DmA YeE = lOV 
Ts Charge Storage Time Constant (Note 8) 60 ns le =10 mA Yee= lOV 

le1""" le2 = 10 mA RL=lkQ 
Ts Charge Storage Time Constant (Note 9) 25 ns le= le1 = le2= 10 mA 

Ts Charge Storage Time Constant (Note 10) 20 ns le =111 = le2 = 20mA 
t.,n Turn On Time 40 ns le= lOmA 

le=3.0mA V8e = 2.0V 
ton Turn On Time 40 ns I(;= 200 mA le1 = 40 mA 
to ff Turn Off Time 75 ns le= lOmA le= 3.0 mA 

le2=1.0 mA 
toff Turn Off Time 40 ns le= 200 mA 

le 1 =40mA le2 = 20mA 

NOTES: 
(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 
(3) These ratings give a maximum junction temperature of 125°C and junction-to-case thermal resistance of 200°C/Watt (derating factor of 5.0 mW!°C); 

junction·to·ambient thermal resistance of 500°C/Watt (derating factor of 2.0 mW!°C). 
(4) Rating refers to a high current point where collector-to-emitter voltage is lowest. 
(5) Pulse conditions: Length= 300 µs; duty cycle= 1%. 
(6) le= 1.0 mA through 20 mA. 
(7) rt;= hie(Real Part) - Measured with GR#1607·A Bridge. 
(8) Conditions chosen to make storage time approximately independent of transistor hFE, Measurement with Tektronix R plug-in unit. Ts= Ksln2. 
(9) Measured on sampling scope, PW 400ns. 

(10) Measured on sampling scope, PW 200ns. 
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EN718A · EN956 · EN1613 · EN1711 
NPN GENERAL PURPOSE AMPLIFIERS, 

. . . 
DOUBLE DIFFUSED SILICON PLANAR* TRANSISTORS 

FOR ADDITIONAL [)ESIGN INFORMATION SEE FAIRCHILD 2N718A DATA SHEET 

• ElE~TRICAL REPLACEMENTS FOR 2N718A, 2N956, 2Nl613 AND 2Nl711 
• HIGH GAIN • • hFE = 100·300 at 150 mA . 

· hFE = 35 (min) atlOO µA 
hFE = 40 (min) at 500 mA 

• HIGH VOLTAGE·· LVcEo = 40 V (min) 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 
Storage Temperature 
Operating Juni:tion Temperature 

Maximum Power Dissipation 
Total Dissipation at 25"C Case Temperature (Notes 2 and 3) 

at 25"C Ambient Temperature (Notes 2 and 3) 

Maximum Voltages 
V e80 Collector to Base Voltage 
Veeo Collector to Emitter Voltage (Note 4) 
Ve80 Emitter to Base Voltage 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

SYMBOL 

hFE 
hFE 
hFE 
hFE(-55"C) 
hFE 
hFE 
V8E(sat) 

CHARACTERISTICS 

DC Pulse Current Gain (Note 5) 
DC Pulse Current Gain (Note 5) 
DC Pulse Current Gain (Note 5) 
DC Pulse Current Gain (Note 5) 
DC Current G11in 
DC Current Gain 
Base Saturation Voltage 
(Pulsed, Note 5) 
Collector Saturation Voltage 
(Pulsed, Note 5) 
High Frequency Current Gain 
(f = 20 MHz) 

EN718A 
EN1613 

MIN. MAX. 

40 120 
35 
20 
20 
20 

1.3 

1.5 

3.0 

C000 Output Capacitance 25 
C;bo Emitter Transition Capacitance 80 
NF Noise Figure (Note 6) 12 
bo Coll!!ctor Cutoff Current 50 
le80(100"C) Collector Cutoff Current 10 
BV e80 Collector to Base Breakdown Voltage 75 

EN956 
EN1711 

MIN. MAX. 

100 300 
75 
40 
30 
35 
20 

1.3 

1.5 

3.5 

25 
80 
8.0 
50 
10 

75 

-65"Cto +125"C 
+ 125°C Maximum 

EN718A EN1613 
EN956 EN1711 

0.6 Watt 0.8 Watt 
0.22 Watt 0.3 Watt 

UNITS 

75 Volts 
40Volts 
7.0 Volts 

TEST CONDITIONS 

lc=lSOmA VeE = lOV 
le= 10 mA VeE = lOV 
lc=SOOmA VeE = lOV 
le= lOmA VeE = lOV 
lc=O.lmA VeE = lOV 
le = 0.01 mA VeE = 10 V 

Volts le = 150 mA 18 = 15 mA 

Volts le = 150 mA 18=15 mA 

le =30 mA VeE = lOV 

pF IE=O Ve8 = lOV 
pF le=O VE8 = 0.5V 
dB le= 0.3 mA VcE = lOV 
mµA IE=O Ve8 =Gov 
µA IE =0 Ve8 = 60V 
Volts le =0.1 mA IE=O 
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PHYSICAL DIMENSIONS 
in accordance with 

JEDEC (T0-105) outline 

.325 ~,~x·-+-----< 

NOTES: All dimensions in inches 

Leadsare1old-olatedkov11r 
Package iselectncallyNon­
conductive material 
Packa1ewei1htis0.66gram 

EN1613 • EN1711 

PHYSICAL DIMENSIONS 
In accordance with JEDEC (T0-106) outline 

.222_,..._ _ __, 

.192 

3 LEADS 

:g~:DIA. 

Emitter 
Lead No. I 

I I .24Q 
: I MAX. ,, -t 11 

'"'-Ir-Tr-Tr-' 

~~~MIN. 

Base 
Lead No. 2 

Collector 
Lead No. 3 

NOTES: A.II dimensions in inches 
All leads electrically isolated from case 
Package weight is 0.31 gram Package 
is electrically non-conductive material 

EN718A • EN956 

*Planar is a patented Fairchild process. 

FAIRCHILCJ 

SEMICDNDU.CTOR 
A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 



FAIRCHILD TRANSISTORS EN718A • EN956 • EN1613 • EN1711 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

EN71BA EN956 
SYMBOL CHARACTERISTICS EN1613 EN1711 

MIN. MAX. MIN. MAX. 

VeEo(sust) Collector to Emitter Sustaining Voltage 40 40 
(Notes 4 and 5) 

BVEBO Emitter to Base Breakdown Voltage 7.0 7.0 

IEBO Emitter Current 50 50 
h;b Input Resistance (f = 1.0 kHz) 24 34 24 34 

4.0 8.0 4.0 8.0 
h,b Voltage Feedback Ratio (f = 1.0 kHz) 5.0 5.0 

5.0 5.0 
hre Small Signal Current Gain (f = 1.0 kHz) 25 175 50 400 

35 200 70 400 
hob Output Conductance (f = 1.0 kHz) 0.1 0.5 0.1 0.5 

0.1 1.0 0.1 1.0 

NOTES: 

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operation. 

UNITS TEST CONDITIONS 

Volts le= lOmA 18 =0 
(pulsed) 

Volts le=O IE= 0.1 mA 
mµA le=O VEB = 5.0V 
n le= 1.0 mA Vea= 5.0V 
n le= 5.0 mA Vea= lOV 
x10-• le= 1.0 mA Vea= 5.0V 
x10-• le= 5.0 mA Vea= lOV 

le= 1.0 mA VcE=5.0V 
le= 5.0 mA VeE = 10 V 

µmho le= 1.0 mA Vea= 5.0V 
µmho le= 5.0 mA Vea= lOV 

(3) These ratings give a maximum junction temperature of 125°C and junction to case thermal resistance of 125°C/Watt (derating factor of 8.0 mW!°C) for the EN1613 and EN1711; 
for the EN718A and EN956 167°C/Watt (derating factor of 6.0 mW!°C). Junction to ambient thermal resistance of 333°C/Watt (derating factor of 3.0 mW!°C) for the EN1613 and 
EN1711; for the EN718A and EN956 455°C/Watt (derating factor of 2.2mW!°C). 

(4) Rating refers to a high current point where collector-to-emitter voltage is lowest. 
(5) Pulse Conditions: length= 300 µs; duty cycle::;:; 2%. · 
(6) f = 1000 Hz; Rs= 5100; 1.0 Hz bandwidth. 

4-5 



EN722 • EN1132 
PNP GENERAL PURPOSE AMPLIFIERS 
DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS 

FOR TEST CIRCUITS AND ADDITIONAL DESIGN INFORMATION SEE FAIRCHILD 2N722 DATA SHEET 

• ELECTRICAL REPLACEMENTS FOR 2N722 and 2N1132 

• BREAKDOWN VOLTAGE •••• BYcao = 50 V (MINI 
.•••• LYeeo = 35 V (MIN) 

• BETA .•...•.••.••. h.e = 30-90@ 150 mA 

• FREQUENCY • • • • • . . •.• fr = 60 MHz (MINI 

• CAPACITANCE •.....••• c •• = 45 pf !MAXI 

ABSOLUTE MAXIMUM RATINQS {Note 11 
Maximum Temperatures 

Storage Temperature 
Operating Junction Temperature 
Lead Temperature (Soldering, 10 second time limit) 

Maximum Power Dissipation 
Total Dissipation at 25°C Case Temperature [Notes 2 and 31 

at 25°C Free Air Temperature [Notes 2 and 31 

Maximum Voltages 
Veao Collector to Base Voltage 
Veeo Collector to Emitter Voltage [Note 41 
V.,o Emitter to Base Voltage 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

SYMBOL CHARACTERISTIC MIN. MAX. UNITS 

h., DC Pulse Current Gain [Note 51 25 
h •• DC Pulse Current Gain [Note 51 30 90 
Vae (sat) Base Saturation Voltage -1.3 Volts 
Ve, (sat) Collector Saturation Voltage -1.5 Volts 
h,. High Frequency Current Gain 

!f = 20 MHz> 
3.0 

c •• Output Capacitance 45 pf 
CTE Emitter Transition Capacitance 100 pf 

(for EN722 only) 
CrE Emitter Transition Capacitance 80 pf 

(for EN1132 only) 
leao Collector Cutoff Current 1.0 µA 
leeo (100°Cl Collector Cutoff Current 100 µA 
IEBo Emitter Cutoff Current 100 µA 
BVeao Collector to Base Breakdown -50 Volts 

Voltage 

-55°C to +125°C 
+125°C Maximum 
+260°C Maximum 

EN722 
0.5 Watt 
0.2 Watt 

EN1132 
0.7 Watt 
0.3 Watt 

-SO Volts 
-35 Volts 
-5.0Volts 

TEST CONDITIONS 

le= 5.0mA 
le= 150 mA 
le= 150 mA 
le= 150 mA 
le=50mA 

le =0 
l.e = 0 

le= 0 

J, = 0 
le= 0 
le= 0 
le= 100µA 

Vee= -lOV 
Yee= -10V 

le= 15 mA 
le= 15 mA 

Yee= -3.0V 

Vea= -10V 
v .. = -0.5 v 
Vea= -0.5V 

Vee= -30V 
Vee= -30V 
V., = -5.0V 
le= 0 
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PHYSICAL DIMENSIONS 
in accordance with JEOEC (T0-105) outline 

.240 

....._.____._l 
3LEADS n n n_j.500MIN. 
:81£ DIA. LI LI LI 

NOT£S: AU dimensions in inches 
Leads are 1old·olaled kovar 
Pllckmae is ele'Ctriully Non· 
conductive material 
Packa1e wei&ht is 0.66 gram 

EN1132 

PHYSICAL DIMENSIONS 
In accordance with JEDEC (T0-106) outline 

.222---''-----' 

.192 

3 LEADS 

:mo1A. 

I I .240 
: I MAX . 

11 ---t 11 ............... 
~~~~MIN. 

Base 
Lead No. 2 

Emitte Collector 
Lead No Lead No. 3 

I 

4 

FLAT~ 
NOTES: All dimensions in inches 

All leads electrically isolated from case 
Package wei1ht is 0.31 gram Package 
is electrically non·conductive material 

EN722 

*Planar is a patented Fairchild process. 

FAIRCHILC 

. SEMICONDUCTOR, 
A DIVIS19N OF FAIRCHILD CAMERA AND INSTRUMENT COR:PORATIQN 



FAIRCHILD TRANSISTORS EN722 EN1132 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

SYMBOL CHARACTERISTIC MIN. MAX. UNITS TEST CONDITIONS 

Vceo (sustl Collector to Emitter Sustaining -35 Volts le= 10 mA 
Voltage !pulsed) 

BVeao Emitter to Base Voltage -5.0 Volts le= 0 
h,. Current Transfer Ratio 25 100 Vc. = -5V 
h,. Current Transfer Ratio 30 V.,. = -lOV 
h;b Input Resistance 25 35 !] Vee= -5V 
h;b Input Resistance 10 !] Vee= -lOV 
h,b Voltage Feedback Ratio 8.0 X 10-• Vea = -5 V 
h,b Voltage Feedback Ratio 8.0 X 10-• Vea= -10 V 
hob Output Conductance 1.0 µmho Vee= -5V 
hob Output Conductance 5.0 µmho Vee= -lOV 

NOTES: 
(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 

la= 0 

le= 100 µA 
le = 1.0 mA f = 1.0 kHz 
le = 5.0 mA f = 1.0 kHz 
le = 1.0 mA f = 1.0 kHz 
le = 5.0 mA f = 1.0 kHz 
le = 1.0 mA f = 1.0 kHz 
le = 5.0 mA f = 1.0 kHz 
le = 1.0 mA f = 1.0 kHz 
le = 5.0 mA, f = 1.0 kHz 

(3) These ratings give a maximum junction temperature of 125°C and junction to case thermal resistance of 143°C/watt (derating factor of 7.0 mW!°C) for the EN1132 and 
200°C/watt (derating factor of 5.0 mW!°CJ for the EN722; junction to ambient thermal-resistance of 333°C/watt (derating factor of 3.0 mW/°CJ for the EN1132 and 500°C/watt 
(derating factor of 2.0 mW!°CJ for the EN722. 

(4) Rating refers to a high-current point where collector-to-emitter voltage is lowest. 
(5) Pulse Conditions: length = 300 µs; duty cycle = 1 % .. 
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EN744 • EN2369A • EN3011 
NPN HIGH-SPEED SATURATED SWITCHES 

DIFFUSED SILICON PLANAR':' EPITAXIAL TRANSISTORS 
FOR TEST CIRCUITS AND ADDITIONAL DESIGN INFORMATION, SEE FAIRCHILD 2N744, 2N2369A AND 2N3011 DATA SHEETS 

• ELECTRICAL REPLACEMENTS .FOR 2N744, 2N2369A AND 2N3011 
• HIGH SPEED • • ,., = 13 ns (max) at 10 mA 

· · to. = 12 ns (max) at 10 mA 
• • to11 = 18 ns (max) at 10 mA 

• MEDIUM VOLTAGE·· LVc•o = 15 V (min) 
• MEDIUM GAIN •• hFE = 40 (min) at 10 mA, 0.35 v 
• HIGH FREQUENCY· ·fr = 500 MHz (min) at 10 mA 

ABSOLUTE MAXIMUM RATINGS (Note 1) 
Maximum Temperatures 

Storage Temperature 
Operating Junction Temperature 
Lead Temperature (Soldering, 10 second time limit) 

Maximum Power Dissipation 
Total Dissipation at 25°C Case Temperature (Notes 2 and 3) 

at 25°C Ambient Temperature (Notes 2 and 3) 
Maximum Voltages 

Vc•o Collector to Base Voltage 
Vm Collector to Emitter Voltage 
VcEO Collector to Emitter Voltage (Note 4) 
V,.o Emitter to Base Voltage 
le DC Collector Current 
le Collector Current (10 µs Pulse) 

EN744 
20 Volts 

12 Volts 
5.0 Volts 
200 mA 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

EN744 

-65°c to + 125°C 
125°C Maximum 
260°C Maximum 

EN2369A 
40 Volts 
40 Volts 
15 Volts 
4.5 Volts 
200 mA 
500 mA 

0.5 Watt 
0.2 Watt 
EN3011 
30 Volts 
30 Volts 
12 Volts 
5.0 Volts 

EN2369A EN3011 

PHYSICAL DIMENSIONS 
In accordance with JEDEC (T0-106) outline 

.222-------j,._~______. 

.192 

3 LEADS 
~ii DIA. 

Emitter 
Lead No. 1 

I 
.240 
MAX. 

~-t 
~ ~__]MIN 

Base 
Lead No. 2 

Collector 
-Lead No. 3 

NOTES: All dimensions 1n inches 
All leads electrically isolated from case 
Package weight 1s 0.31 gram Package 
is electrically non-conductive material 

SYMBOL CHARACTERISTIC MIN. MAX. MIN. MAX. MIN. MAX. UNITS TEST CONDITIONS 

hFE DC Current Gain 20 
hFE DC Pulse Current Gain (Note 5) 40 120 40 30 120 
h"(-55°C) DC Pulse Current Gain (Note 5) 20 20 
hFE DC Pulse Current Gain (Note 5) 120 
hFE DC Pulse Current Gain (Note 5) 30 25 
hFE DC Pulse Current Gain (Note 5) 20 20 12 
Vceo(sust) Collector to Emitter Sustaining Voltage (Notes 4 and 5) 12 15 12 
Cobo Output Capacitance 5.0 4.0 4.0 
h1. High Frequency Current Gain (f = 100 MHz) 5.0 4.0 
h,. High Frequency Current Gain (f = 100 MHz) 9.0 
T, Charge Storage Time Constant (Note 6) 18 13 13 
too Turn On Time (Note 6) 16 12 
too Turn On Time (Note 6) 12 
to ff Turn Off Time (Note 6) 24 18 
to ff Turn Off Time (Note 6) 45 
to, Turn On Time (Note 6) 15 
to ff Turn Off Time (Note 6) 20 

Additional Electrical Characteristics on page 2 
NOTES: 
(1) These ratings are limiting values above which the serviceability of any individual semiconductor de•ice may be impaired. 
(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 

le= 1.0 mA Ve,= 0.25V 
le= 10 mA Vee= 0.35V 
le= 10 mA Ve,= 0.35 V 
le= 10 mA Ve,= l.OV 
le= 30 mA Ve,= 0.4 V 
le= 100 mA Ve,= 1.0 V 

Volts le = 10 mA 1, =0 
pF h=O Ve,= 5.0V 

le= 10 mA Vc,=lOV 
dB le= 10 mA Ve,= lOV 
ns le = 1., = -1., = 10 mA 
ns le = 10 mA, 1., = 3.0 mA 
ns le = 100 mA 1,, = 40 mA 
ns le= 10 mA 1., = 3.0 mA I., = -1.5 mA 
ns le= 100 mA '" = 40 mA, 1,, = -20 mA 
ns le= 30 mA, I" = 3.0 mA 
ns le = 30 mA, I" = I" = 3.0 mA 

•Planar is a patented Fairchild process. 

(3) These ratings give a maximum junction temperature of 125°C and junction-to-case thermal resistance of 200°C/watt (derating factor of 5.0 mW/°C); 
junction-to·ambient thermal resistance of 500°C/watt (derating factor of 2.0 mW!°C). 

(4) Rating refers to a high.current point where collector-to·emitter voltage is lowest. 
(5) Pulse Conditions: length:::; 300 µs; duty cycle:::; 2%. 
(6) Measured on Sampling Scope. PW ;::-: 200 ns 
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FAIRCHILD TRANSISTORS EN744 • EN2369A • EN3011 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

EN744 EN2369A EN3011 
SYMBOL CHARACTERISTIC MIN. MAX. MIN. MAX. MIN. MAX. UNITS TEST CONDITIONS 

Ve,( sat) Collector Saturation Voltage 0.2 0.2 Volts le= 10 mA Is= 1.0 mA 
Ve,( sat) ( + 100°C) Collector Saturation Voltage 0.3 0.3 Volts le= 10 mA la= 1.0 mA 
Ve,(sat) (+85°C) Collector Saturation Voltage 0.3 Volts le= 10 mA la= 1.0 mA 
Ve,( sat) Collector Saturation Voltage 0.25 0.25 Volts le= 30 mA Is= 3.0 mA 
Ve,( sat) Collector Saturation Voltage 0.5 0.5 Volts le= 100 mA Is= lOmA 
Ve,( sat) ( + 100°C) Collector Saturation Voltage 1.0 Volts le= 100 mA Is= lOmA 
V,,(sat) Base Saturation Voltage 0.65 0.85 0.7 0.85 0.72 0.87 Volts le= 10 mA la= 1.0 mA 
Vs,( sat) (-55°C to Base Saturation Voltage 0.59 1.02 Volts le= 10 mA Is= 1.0 mA 

+100°C) 
V,,(sat) (-55°C) Base Saturation Voltage 1.1 Volts le= 10 mA la= 1.0 mA 
Va,( sat) Base Saturation Voltage 1.15 1.15 Volts le= 30 mA Is= 3.0 mA 
Va,( sat) Base Saturation Voltage 1.5 1.6 1.6 Volts le= 100 mA Is= lOmA 
Vs,(sat) (-55°C) Base Saturation Voltage 1.6 Volts le= 100 mA la= 10 mA 
leES Collector Cutoff Current 1.0 0.4 0.4 µA Ve,= 20V Vs,=0 
ICES ( +85°C) Collector Cutoff Current 20 µA Vee= 20V Vse=O 
leao Collector Cutoff Current 1.0 p.A le=O Ves = 20V 
leao (+100°C) Collector Cutoff Current 25 25 µA l,=0 Ves = 20V 
bx (+100°C) Collector Cutoff Current 30 µA Ve,= lOV Vse = 0.35V 
IEBo Emitter Cutoff Current 10 µA le= 0 V,a = 5.0V 
BVEBo Emitter to Base Breakdown Voltage 4.5 Volts 1, = lOµA le= 0 
BVeao Emitter to Base Breakdown Voltage 5.0 5.0 Volts I,= lOOµA le= 0 
BVeso Collector to Base Breakdown Voltage 20 40 30 Volts le=lOµA 1, = 0 
BVeEs Collector to Emitter Breakdown Voltage 40 30 Volts le= 10 µA Vae = 0 
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EN870 • EN871 
NPN GENERAL PURPOSE AMPLIFIERS 

DOUBLE DIFFUSED SILICON PLANAR':' TRANSISTORS 
FOR TEST CIRCUITS AND ADDITIONAL DESIGN INFORMATION SEE FAIRCHILD 2N870 DATA SHEET 

• ELECTRICAL REPLACEMENTS FOR 2N870 AND 2N871 
• HIGH VOLTAGE·· LVeeo = 60 V (MIN) 
8. HIGH GAIN·· hFe = 100-300 AT 150 mA 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 
Storage Temperature 
Operating Junction Temperature 

Maximum Power Dissipation 
Total Dissipation at 25°C Case Temperature (Notes 2 and 3) 

at 25°C Ambient Temperature (Notes 2 and 3) 

Maximum Voltages 
Vc60 Collector to Base Voltage 
Vern Collector to Emitter Voltage (Note 4) 
VeBO Emitter to Base Voltage 

ELECTRICAL CHARACTERISTICS (25'C unless otherwise noted) 

EN870 
SYMBOL CHARACTERISTIC MIN 

hFe DC Pulse Current Gain (Note 5) 40 
hFe DC Pulse Current Gain (Note 5) 35 
hFe(-55°C) DC Pulse Current Gain (Note 5) 20 
hFE DC Current Gain 20 
V6E(sat) Base Saturation Voltage 
VcE(sat) Collector Saturation Voltage 
V6E(sat) Base Saturation Voltage 
VcE(sat) Collector Saturation Voltage 
hie High Frequency Current Gain 2.5 

(f = 20 MHz) 
Cobo Output Capacitance 
CTE Emitter Transition Capacitance 
ICBO Collector Cutoff Current 
lcBo(l00°C) Collector Cutoff Current 
BVcBo Collector to Base Breakdown Voltage 100 
Yeeo(sust) Collector to Emitter Sustaining 60 

Voltage (Note 4) 
BVEBO Emitter to Base Breakdown Voltage 7.0 

leBo Emitter Cutoff Current 
hib Input Resistance (f = 1.0 kHz) 20 
hib Input Resistance (f = 1.0 kHz) 4.0 

MAX. 

120 

0.9 
1.2 
1.3 
5.0 

20 
85 
100 
15 

50 
30 
8.0 

-65° to + 125°C 
125°C Maximum 

MIN. 

100 

3.0 

100 
60 

7.0 

20 
4.0 

0.6 Watt 
0.22 Watt 

100 Volts 
60 Volts 

7.0 Volts 

EN871 
MAX. 

300 

0.9 
1.2 
1.3 
5.0 

20 
85 
100 
15 

50 
30 
8.0 
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UNITS 

Volts 
Volts 
Volts 
Volts 

pF 
pf 
nA 
µA 
Volts 
Volts 

Volts 
nA 
n 
n 

---'-.JOO Base 
050 Lead No. 2 

Emitter Collector 
Lead No. I Lead No. 3 

I 
4'5° 

. \ 

FLA~~ 
NOTES: All dimensions 1n inches 

All leads electrically isolated from case 
Package weight is 0.31 gram Package 
1s electrically non-conductive material 

TEST CONDITIONS 

le= 150 mA Vee= lOV 
le= 10 mA Vee= lOV 
le= 10 mA Vce=lOV 
le= 0.1 mA Vee= lOV 
le= 50 mA Is= 5.0 mA 
le= 50 mA Is= 5.0 mA 
le= 150 mA 16 = 15 mA 
le= 150 mA Is= 15 mA 
le= 30 mA Vee= lOV 

IE= 0 VcB = 10 V 
le= 0 VeB = 0.5 v 
IE= 0 Vc6 =75V 
IE= 0 Vc6 =75V 
lc=O IE= 0.1 mA 
le= 30 mA 16 = 0 
(pulsed) 
le =0 IE= 0.1 mA 
le= 0 VEB = 5.0 v 
le= 1.0 mA VcB = 5.0V 
le= 5.0 mA Vc 8 = lOV 

*Planar is a patented Fairchild process. 
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FAIRCHILD TRANSISTORS EN870 • EN871 

ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) 

EN870 EN871 
SYMBOL CHARACTERISTIC MIN. MAX. MIN. MAX. 

hob Output Conductance (f = 1.0 kHz) 0.5 0.5 

hob Output Conductance (f = 1.0 kHz) 0.5 0.5 

h,b Voltage Feedback Ratio (f= 1.0 kHz) 1.25 5.0 
h,b Voltage Feedback Ratio (f= 1.0 kHz) 1.50 5.0 

h,. Small Signal Current Gain (f = 1.0 kHz) 30 175 50 400 

h,. Small Signal Current Gain (f = 1.0 kHz) 45 200 70 400 

NOTES: 

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 

UNITS TEST CONDITIONS 

µmho le= 1.0 mA Ves=5.0V 
µmho le= 5.0 mA Yes= lOV 
x10-• le= 1.0 mA Yes= 5.0V 
x10-• le=5.0mA Yes= lOV 

le= 1.0 mA Vee=5.0V 
le= 5.0 mA Vee= lOV 

(3) These ratings give a maximum junction temperature of 125°C and junction to case thermal resistance of 167°C/Watt (derating factor of 8.0 mW/°C); junction to ambient thermal 
resistance of 455°C/Watt (derating factor of 2.2 mW!°C). 

(4) These ratings refer to a high current point where collector to emitter voltage is lowest. 
(5) Pulse Conditions: length= 300 µs; duty cycle= lo/o. 
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EN915 · EN916 
NPN HIGH FREQUENCY AMPLIFIERS AND OSCILLATORS 

DIFFUSED SILICON PLANAR* TRANSISTORS 

FOR TEST CIRCUITS AND ADDITIONAL DESIGN INFORMATION SEE FAIRCHILD 2N915 DATA SHEET 

• ELECTRICAL REPLACEMENTS FOR 2N915 AND 2N916 

• HIGH VOLTAGE •• LYeeo = 50 v (min.) 

• HIGH GAIN·· hFe = 50 -200 AT 10 mA 

• LOW CAPACITANCE • • C0 bo = 3.5 pf (max.) AT 10 V 

ABSOLUTE MAXIMUM RATINGS (Note 1) 
Maximum Temperatures 

Storage Temperature 
Operating Junction Temperature 
Lead Temperature (Soldering, 10 Second Time Limit) 

·Maximum Power Dissipation 
Total Dissipation at 25°C Case Temperature (Notes 2 and 3) 

at 25 • C Ambient Temperature (Notes 2 and 3) 

Maximum Voltages 
V eeo Collector to Base Voltage 
Yeeo Collector to Emitter Voltage (Note 4) 
Veeo Emitter to Base Voltage 

EN915 
70Volts 
50 Volts 
5.0Volts 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

EN915 
SYMBOL CHARACTERISTIC MIN. MAX. 

hFe DC Pulse Current Gain (Note 5) 50 200 
hFE DC Pulse Current Gain (Note 5) 
VeE(sat) Base Saturation Voltage 0.9 
Vee( sat) Collector Saturation Voltage 1.0 
hfe High Frequency Current Gain (f = 100 MHz) 2.5 
Cobo Output Capacitance 3.5 
Cobo Output Capacitance 
C;bo Input Capacitance 10 
lceo Collector Cutoff Current 50 
lce0 (100°C) Collector Cutoff Current 3.0 
lceo Collector Cutoff Current 
lceoOOO"C) Collector Cutoff Current 
BVeeo Collector to Base Breakdown Voltage 70 
BVceo Collector to Base Breakdown Voltage 
Yeeo<sust) Collector to Emitter Sustaining Voltage 50 
BVeeo Base to Emitter Breakdown Voltage 5.0 
r:cc Collector-Base Time Constant (f = 40 MHz) 300 
hfe Small Signal Current Gain (f = 1.0 kHz) 40 200 
hfe Small Signal Current Gain (f = 1.0 kHz) 50 250 
hie Input Resistance (f = 1.0 kHz) 6.0 
hie Input Resistance (f = 1.0 kHz) 2.0 
hoe Output Conductance (f = 1.0 kHz) 75 
hoe Output Conductance (f = 1.0 kHz) 125 

NOTES: 

-65"C to+ 125•c 
125"C Maximum 
260°C Maximum 

MIN. 

50 

3.0 

40 
50 

0.5Watts 
0.2Watts 

EN916 
45 Volts 
25Volts 
5.0Volts 

EN916 
MAX. 

200 
0.9 
0.5 

6.0 
10 

50 
10 

300 
200 
250 
6.0 
2.0 
75 
125 

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operation. 

PHYSICAL DIMENSIONS 
In accordance with JEDEC (T0-106) outline 

UNITS 

Volts 
Volts 

pf 
pf 
pf 
nA 
µA 
nA 
µA 
Volts 
Volts 
Volts 
Volts 
PS 

kO 
kO 
µmho 
µmho 

.222_f--------I 

.192 

I I .240 
: : MAX . 

11 ---t 11 .....,,....,,.. 

~ ~ ~_5MIN. 

Emitter 
Lead No. 1 

NOTES: All dimensions in inches 

Base 
Lead No. 2 

Collector 
Lead No. 3 

All leads electrically isolated from case 
Package weight is 0.31 gram Package 
is electrically non-conductive material 

TEST CONDITIONS 

le= 10 mA Vee= 5.0V 
le= 10 mA Vee= 1.0.V 
le= lOmA le= 1.0 mA 
le= lOmA le== 1.0 mA 
le= lOmA Vee= 15V 
le= 0 Yea= 10 
le= 0 Vee= 5.0V 
le =0 Vee= 0.5V 
le= 0 Vee= 60V 
le=O Vee= 60V 
le= 0 Vee= 30V 
le= 0 Vee'= 30V 
le= lOOµA le=O 
le= lOµA le= 0 
le= 10 mA le=O 
le= 10 µA le=O 
le= 10 mA Vee= lOV 
le= 1.0 mA Vee= 5.0V 
le= 5.0 mA Vee= 5.0V 
le= 1.0 mA Vce=5.0V 
le= 5.0mA Vee= 5.0V 
le= l.OmA Vee=5.0V 
le= 5.0 mA Vee= 5.0V 

"Planar is a patented Fairchild process. 

(3) These ratings give a maximum junction temperature of 125°C and junction to case thermal resistance of 200°C/Watt (derating factor of 5.0 mW/°C); junction to ambient 
thermal resistance of 500°C/Watt (derating factor of 2.0 mW/°C). 

(4) Rating refers to a high-current point where collector to emitter voltage is lowest. 
(5) Pulse conditions: Length= 300 µs; duty cycle= 1%. 

313 FAIRCHILD DRIVE. MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 
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EN918 
NPN ULTRA-HIGH FREQUENCY OSCILLATOR AND AMPLIFIER 

DIFFUSED SILICON PLANAR':' EPITAXIAL TRANSISTOR 
FOR POWER GAIN AND POWER OUTPUT TEST CIRCUITS AND ADDITIONAL DESIGN INFORMATION SEE FAIRCHILD 2N918 DATA SHEET 

• ELECTRICAL REPLACEMENT FOR 2N918 
• HIGH GAIN - - GP•= 15 dB (min.) AT 200 MHz 

• • P 0 = 30 mW (min.) AT 500 MHz 
• LOW CAPACITANCE • - Cobo= 1.7 pf (max.) AT 10 V 
• LOW NOISE - • NF= 6.0 dB (max.) AT 60 MHz 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 
Storage Temperature 
Operating Junction Temperature 
Lead Temperature (Soldering, 10 Second Time Limit) 

Maximum Power Dissipation 
Total Dissipation at 25 ° C Case Temperature (Notes 2 and 3) 

at 25 ° C Ambient Temperature (Notes 2 and 3) 

Maximum Voltages and Current 
V cBO Collector to Base Voltage 
Vern Collector to Emitter Voltage (Note 4) 
VEBo Emitter to Base Voltage 
le Collector Current 

ELECTRICAL CHARACTERISTICS (25 ° C Free Air Temperature unless otherwise noted) 

SYMBOL MIN. 

hFE DC Current Gain 20 

V8E (sat) Base Saturation Voltage 

VcE(sat) Collector Saturation Voltage 

Cobo Common-Base, Open-Circuit Output Capacitance 

Cobo Common-Base, Open-Circuit Output Capacitance 

cibo Input Capacitance 

lcso Collector Cutoff Current 

lcso(lOO • C) Collector Cutoff Current 

hie High Frequency Current Gain (f = 100 MHz) 6.0 

GP• Available Power Gain (neutralized) (I = 200 MHz) 14 

po Power Output I= 500 MHz) 30 

1/ Collector Efficiency (f = 500 MHz) 25 

NF Noise Figure (I = 60 MHz; R9 = 400 !1) 

Vcrn(sust) Collector to Emitter Sustaining Voltage (Note 4) 15 

BVcso Collector to Base Breakdown Voltage 30 

BVEBO Emitter to Base Breakdown Voltage 3.0 

NOTES: 

-65°Cto+125 • C 
+125°C Maximum 
+260°C Maximum 

0.5 Watt 
0.2 Watt 

30 Volts 
15 Volts 

3.0 Volts 
50 mA 

MAX. 

1.0 

0.4 

1.7 

3.0 

2.0 

50 

1.0 

6.0 

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

UNITS 

Volts 

Volts 

pF 

pF 

pF 

nA 

µA 

dB 

mW 

% 
dB 

Volts 

Volts 

Volts 

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operation. 

PHYSICAL DIMENSIONS 
In accordance with JEDEC (T0-106) outline 

222 [ 1 
192 ~ 

f--1 ~1: 
H~OO ~m '00

:"' g: £ DIA LI LI LI________._ 

NOTES: All dimensions 1n inches 
All leads electrically isolated from case 
Package weight 1s 0.31 gram Package 
is electrically non·conduct1ve material 

TEST CONDITIONS 

le= 3.0 mA 

le= 10 mA 

le= 10 mA 

IE= 0 

IE= 0 

le =0 

IE= 0 

IE= 0 

le= 4.0 mA 

le= 6.0 mA 

le= 8.0 mA 

le= 8.0 mA 

le= 1.0 mA 

le= 3.0 mA 

le= 1.0 µA 

le =0 

VcE = l.OV 

18 = 1.0 mA 

18 = 1.0 mA 

Yes= lOV 

Vea= 0 

VEB = 0.5 v 
Ve8 =15V 

Vea= 15V 

VcE=lOV 

Vee= 12V 

Vee= 15 V 

Vc 8 = 15V 

Vee=6.0V 

lg= 0 

IE= 0 
IE= 10 µA 

*Planar is a patented Fairchild process. 

(3) These ratings give a maximum junction temperature of 125°C and junction to case thermal resistance of 500°C/Watt (derating factor of 5.0 mW/°C) Junction to ambient thermal 
resistance of 500°C/Watt (derating factor of 2.0 mW/°C). 

(4) Rating refers to a high current point where collector to emitter voltage is lowest. 

FAIRCHILCJ 

SEMICONDUCTOR 
313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 A DIVISION OF FAIRCHILD CAMERA ANO INSTRUMENT CORPORATION 
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EN930 · EN2484 
NPN LOW LEVEL, LOW NOISE 

DOUBLE DIFFUSED SILICON PLANAR':' EPITAXIAL TRANSISTORS 
FOR TEST CIRCUITS AND ADDITIONAL DESIGN INFORMATION SEE FAIRCHILD 2N2484 DATA SHEET 

• ELECTRICAL REPLACEMENT FOR 2N930 AND 2N2484 
• HIGH GAIN·· hFe = 250 (MIN) AT 1.0 mA 

hFe = 800 (MAX) AT 10 mA 
hFe = 100-500 AT 10 µA 

• HIGH BREAKDOWN VOLTAGE·· lVeeo = 60 V (MIN) 
• LOW NOISE • • NF= 2.0 dB (MAX) AT 10 kHz 

NF= 10 dB (MAX) AT 100 Hz 

ABSOLUTE MAXIMUM RATINGS (Note 1) 
Maximum Temperatures 

Storage Temperature 
Operating Junction Temperature 
lead Temperature (Solderin.g, 10 second time limit) 

Maximum Power Dissipation 
Total Dissipation at 25°C Case Temperature (Notes 2 and 3) 

25°C AmbientTemperature (Notes 2 and 3) 
Maximum Voltages 

Vcso Collector to Base Voltage 
Vceo Collector to Emitter Voltage (Note 4) 
VEso Emitter to Base Voltage 
le Collector Current 

-65°C to + 125°C 
125°C Maximum 
260°C Maximum 

EN930 
45 Volts 
45 Volts 
5.0 Volts 
30 mA 

0.5 Watt 
0.2 Watt 
EN2484 
60 Volts 
60 Volts 
6.0 Volts 
50 mA 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

EN930 EN2484 
SYMBOL CHARACTERISTICS MIN. MAX. MIN. MAX. 

hFE DC Pulse Current Gain (Note 5) 600 800 
hFE DC Current Gain 250 
hFE DC Current Gain 150 200 
hFE DC Current Gain 175 
hFE DC Current Gain 100 300 100 500 
hFE DC Current Gain 30 
hpE(-55°C) DC Current Gain 20 20 
VsE Base-Emitter Voltage (Note 5) 0.6 1.0 
Vse<on) Base-Emitter On Voltage 0.5 0.7 
VcE(sat) Collector Saturation Voltage (Note 5) 1.0 
VcE(sat) Collector Saturation Voltage .35 
hfe High Frequency Current Gain (f = 5.0 MHz) 3.0 
hfe High Frequency Current Gain (f = 30 MHz) 1.0 2.0 
hie Small Signal Current Gain (f = 1.0 kHz) 150 600 150 900 
h;b Input Resistance (f = 1.0 kHz) 25 32 25 32 
hob Output Conductance (f = 1.0 kHz) 1.0 
h,b Voltage Feedback Ratio (f = 1.0 kHz) 600 
hie Input Resistance (f = 1.0 kHz) 3.5 24 
hoe Output Conductance (f = 1.0 kHz) 40 
h,e Voltage Feedback Ratio 800 
lcso Collector-Base Cutoff Current 50 50 
lcso(lOOoC) Collector Cutoff Current 10 
ICES Collector-Emitter Cutoff Current 50 
lcEs(lOOOC) Collector-Emitter Cutoff Current 10 

313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 
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UNITS 

Volts 
Volts 
Volts 
Volts 

n 
µmho 
x10-• 
kn 

lj-100 Base 
0501 r i/ Lead No. 2 

Emitter Collector 
Lead No. l Lead No. 3 

NOTES: All dimensions 1n inches 
All leads electrically isolated from case 
Packase we1e:ht 1s 0.31 gram Packaae 
is electrically non-conductive material 

TEST CONDITIONS 

le= 10 mA VcE = 5.0 V 
le= 1.0mA VeE = 5.0V 
le= 500µA VcE = 5.0V 
le= 100 µA VcE=5.0V 
le= lOµA VcE = 5.0V 
le= 1.0 µA VcE = 5.0V 
le= lOµA VcE = 5.0V 
le= 10 mA Is= 0.5 mA 
le= 100 µA VeE = 5.0V 
le= lOmA Is= 0.5 mA 
le= 1.0 mA Is= 0.1 mA 
le= 50µA VeE = 5.0V 
le= 500µA VcE = 5.0V 
le= l.C1'mA VeE=5.0V 
le= 1.0 mA Vcs = 5.0V 
le= 1.0 mA Vcs = 5.0V 
le= 1.0 mA Vcs = 5.0V 
le= 1.0 mA VcE = 5.0V 

~mhos le= 1.0 mA VcE = 5.0V 
x10-• le= 1.0 mA VcE = 5.0V 
nA IE= 0 Ves=45V 
µA IE =0 Ves =45V 
nA VcE = 45V VEB = 0 
µA VcE = 45V VES = 0 

*Planar is a patented Fairchild process 
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FAIRCHILD TRANSISTORS EN930 • EN2484 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

EN930 EN2484 
SYMBOL CHARACTERISTICS MIN. MAX. MIN. MAX. UNITS TEST CONDITIONS 

IEBO Emitter-Base Cutoff Current 50 50 nA le= 0 VEB = 5.0V 
leEO Collector-Emitter Cutoff Current 50 50 nA IB = 0 VeE=5.0V 

Cobo Output Capacitance 8.0 6.0 pf IE= 0 VeB = 5.0V 
GTE Emitter Transition Capacitance 6.0 pf le =0 VEB=0.5V 
Veeo<sust) Collector to Emitter Sustaining Voltage (Notes 4 and 5) 45 60 Volts le= 10 mA Is= 0 
BVEBO Emitter to Base Breakdown Voltage 5.0 Volts le= O IE= 10 µA 

BVEBo Emitter to Base Breakdown Voltage 6.0 Volts le =0 IE=lOµA 

BVeBO Collector to Base Breakdown Voltage 45 60 Volts le= 10 µA IE =.0 
NF Wide Band Noise Figure 3.0 3.0 dB le= 10 µA VeE = 5.0 V 

(BW = 15. 7 kHz; 3dB pts at 10 Hz and 10 kHz) R5 = 10 kQ 
NF Narrow Band Noise Figure (f = 1.0 kHz) 3.0 dB le= lOµA VeE=5.0V 

R5 = 10 kn Pwr. BW = 200 Hz 
NF Narrow Band Noise Figure (f = 10 kHz) 2.0 dB IC= 10 µA Vee= 5.0V 

R5 = 10 k Q Pwr. BW = 2.0 kHz 
NF Narrow Band Noise Figure (f = 100 Hz) 10 dB IC= 10 µA Vee= 5.0V 

R5 = 10 kQ Pwr. BW = 20 Hz 

NOTES: 

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operation. 
(3) lhese ratings give a maximum junction temperature of 125°C and junction to case thermal resistance of 200°C/Watt (derating factor of 5.0 mW!°C); 

junction to ambient thermal resistance of 500°C/Watt (derating factor of 2.0 mW/°C). 
(4) These ratings refer to a high-current point where collector to emitter voltage is lowest. 
(5) Pulse conditions: Length = 300 µs; duty cycle = 1 % . 
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SElO·Ol • SE1002 
NPN. AM/FM TYPE 

DIFFUSED SILICON PLANAR TRANSISTORS 

The SE 1001 and SE_J002 are NPN silicon PLANA_R transistors designed specifically for A.M.·F.M. receiver appiica­
tions. They feature high power gain, high beta, and low collector cutoff current in a solid package designed to givfl 
maximum mechanical support to the transistor chip. 

ABSOLUTE MAXIMUM RATINGS !Note 11 
Maximum Ternperat'ures 

Operating Junction Temperature 
Storage Temperature 
Soldering· Temperature UO sec time limit) 

Maximum Power Dissipation 
Total Dissipation at 25°C Case Temperature !Note 21 

at 65°C Case Temperature !Note 21 
at 25°C Ambient Temperature !Note 21 

Maximum Voltages 
Ye10 Collector to Base Voltage 
Yeeo Collector to Emitter Voltage [Note 31 
Yeoo Emitter to Base Voltage 

ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) 

SYMBOL CHARACTERISTIC 

hFe DC Pulse Current Gain [Note 41 
leoo Collector Cutoff Current 
le10 (65°Cl Collector Cutoff Current 
c •• Output Capacitance 
NF Spot Noise Figure [Note 51 
A.9 Avai !able Power Gain (neutralized) 

(f = 10.7 me) 
A.9 Available Power Gain (neutralized) 

(f = 455 kc) 
Ge Conversion Gain (f = 108 me to 10.7 me) 
BVeoo Collector to Base Breakdown Voltage 
Yeeo (sustl Collector to Emitter Sustaining Voltage 

[Note 31 
BVeoo Emitter to Base Breakdown Voltage 
h,. High Frequency Current Gain 

(f = 100 me) 

NOTES: 

SE 1001 
Min. Typ. Max. 

40 160 
0.5 
5.0 
3.5 

4.0 
32 

55 

20 
45 
45 

4.0 
2.0 3.5 

125°C Maximum 
- 55°C to + 125°C 

260°C Maximum 

0.5 Watt 
0.3 Watt 
0.2Watt 

45 Volts 
45 Volts 

4.0 Volts 

SE 1002 
Min. Typ. Max. 

100 400 
0.5 
5.0 
3.5 

4.0 
32 

55 

20 
45 
45 

4.0 
2.0 3.5 

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

UNITS 

µA 
µA 
pf 
db 
db 

db 

db 
Volts 
Volts 

Volts 

(2) These ratings give a maximum junction temperature of 125'C and junction-to-case thermal resistance of 200'C/watt (derating factor of 5.0 mW/'C); 
junction-to-ambient thermal resistance of 500'C/watt (derating factor of 2.0 mW/'C). 

/3) Rating refers to a high-current point where collector-to-emitter voltage is lowest. 
(4) Pulse Conditions: length = 300 µsec; duty cycle = 1 %. 
(5) f = 1.0 me; R5 = 3000. 
(6) Reference: Gertzis, S. and Basselaers, R.- Characterization of R.F. Transistors for AM/FM Radio Applications. IRE, PGBTR, Trans., Nov. 1962. 

PHYSICAL DIMENSIONS 
Epoxy package 

T0-106 

NOTES; All dimensions in inches 
All leads electrically isolated from case 
Package weight is 0.31 gram Package 
is electrically non-conductive material 

TEST CONDITIONS 

le= lOmA Va=lOV 
le= 0 Yea= 30V 
le= 0 Yeo= 30V 
le= 0 Yea= lOV 
le = 3.0 mA Ya = 10 V 
le= 7.0mA Vee= lOV 

le = 3.0 mA Va = 10 V 

le= 7.0mA Yee= lOV 
le= 0.1 mA le= 0 
le= lOmA 1, = 0 

(pulsed) 
le= 0.1 mA le= 0 
le= lOmA Vee= 15V 

SEMICONDUCTOR 
313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-50ll, TWX; 910-379-6435 A DIVISION OF FAIRCHILD CAMERA AND INS'f.RUMENT CORPORATfON 
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TYPICAL SMALL SIGNAL COMMON EMITTER "Y" PARAMETERS 

u z 

~ 

INPUT ADMITIANCE VERSUS 
FREQUENCY-OUTPUT SHORT CIRCUIT 

o~~~~~-~~~~~ 

O.l 0.2 05 10 2V 

4.0 

f • FREQUENCY - me 

INPUT ADMITTANCE VERSUS 
COLLECTOR CURRENT­
OUTPUJ SHORT CIRCUIT 

f m 10.7mc 

~ 2.0 
< 
=> 
~ 
z 

i 
E 

10 

'c - COLLECTOR CURRENT - mA 

FORWARD TRANSFER ADMITTANCE 
VERSUS COLLECTOR CURRENT­

OUTPUT SHORT CIRCUIT 

'c - COLLECTOR CURRENT - mA 

REVERSE TRANSFER ADMITTANCE 
VERSUS COLLECTOR CURRENT­

INPUT SHORT CIRCUIT 
o.i r--..---r--,---..--.-~---..~v"""'cE""'-""'5.o~v 

' 0.16 t--+---+--+--+---+-bre t---1 lOV t--t--1 
u z 

~ 
15V+-+--

~ 0.12 t--+--+--+--+--+--+--+--t-1--1 
< 

f • 10.lme ; 
e! 0.08 t--+--+--+--+--+--+--+--t-1--1 

ti! 

~ 
~ 0.04 t--+--+--+--+--+--+--+--t-1--1 

t--+--+--+--+--+-gre VcE. 5.0V, lOV, 15V 

o~~~-+-~~~-I~~~~ 
0 2 4 6 8 10 

'c - COU£CTOR ClllfRENT - mA 

OUTPUT ADMITTANCE VERSUS 
FREQUENCY-INPUT SHORT CIRCUIT 

0·6 le·· 5.0mA 

VcE· IOV 
g 051---+--+-l-+---t--+-+-+-t---'f--1 
E 
E 

" E 
E 

u z 

~ 
~ 
< 

a" 

"' 0 

>-~ 

o~~~~~-~~~~~ 

0.1 0.2 05 lO 2V 

1.0 

0.8 

0.6 

0.4 

0.2 

f • FREQUENCY • me 

OUTPUT ADMITIANCE VERSUS 
COLLECTOR CURRENT­
INPUT SHORT CIRCUIT 

f • 10.7 me 1. j 
VcE~ 

'c - COLLECTOR CURRENT - mA 

2VO 

" E 
E 

~ 160 

~ 
~ 120 
< 
ffi 
!1;! 
g 80 

" "' 
~ 
~ 40 

0 

FORWARD TRANSFER ADMITTANCE 
VERSUS FREQUENCY­

OUTPUT SHORT CIRCUIT 

le·:\~! 
I- VCE • IOV 

9te "b, 
I\ 

:s: 
~ 

~ 

z 
-bfe }' 

0.1 0.1 05 JO 2V 

];! 
E 
E 

010 

' 0.16 
w 
u z 

~ 
~ 0.12 
< 
ffi 
!1;! g 0.08 

ti! 
ffi 
> 
~ 0.04 

f - FREQUENCY • me 

REVERSE TRANSFER ADMITTANCE 
VERSUS FREQUENCY­
INPUT SHORT CIRCUIT 

'c:5.,;'mJ 
1-VcE·IOV 

1 
1 

rl-
-b,.f 

t1 
h:::::1 -g~. 

G.i 0.2 05 10 2V 

f • FREQUENCY • me 

1.6 MC TO 455 KC AUTODYNE CONVERSION GAIN TEST CIRCUIT 

1.6 me 
50Q I 
INPUTn 
lOOµV 

":" ':" 

le = 2.0-3.0 mA 

·VEE 

ADJUST FOR l mA 'c 

Yee= 10V 

~-120-"--.... llm 1i°u~PUT 
.11 r IOOQ 

+IOV 

TYPICAL GAIN = 42 db 

T1 Miller Coil Form 
Miller Slug #30-106 Core 
Primary ... 6 T #28 enameled wire 
Secondary ... 28 T #36 enameled wire 

T2 Miller Coil Form 
Miller Core #30-106 

4 TurnD ( #28 Enameled 
Wire 60 Turns 

U #36 Enameled Wire 
1112 Turn 

#28 Enameled 
Wire 

T3 Miller #2032 455 KC Transformer 
Center 'Core only 
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FAIRCHILD TRANSISTORS- TYPES SE1001 AND SE1002 

108 MC TO 10.7 MC CONVERSION GAIN TEST CIRCUIT 

le= 7.0 mA 

'llpt 

AO JUST FOR 7 mA I c 

LO. • 118.7 me 

Yee= 10V 
10.7 me r. T3 SOQOUTPUT 

l:p 

TYPICAL CONVERSION GAIN = 20 db 

T1 2.5 turns #16 tinned copper wire tapped 2 
turns from Gnd. Coil dia. 3/s" (inside dia.). 

T2 4 turns .#16 tinned copper wire tapped 3/4 
turn from Gnd. and ll/4 turns from Gnd. 
Coil dia. 1/4'' (inside dia.). 

T3 Miller Coil Form 
M_i lier Core #30-106 
Primary ... 10 turns #36 enameled wire. 
Secondary ... ll/3 turns #28 enameled wire. 

NEUTRALIZED A.M. R.F. AMPLIFIER TEST CIRCUIT 

le= 3.0 mA Yee= 10V 

Z,4K 1200 

·IV +lOIJ 

ADJUST FOR 3 mA le 

TYPICAL GAIN = 46 db 

Tl 28 T #36 Nyclad Secondary 
6 T #28 Nyclad Primary 
Miller #80-106 Core 

T2 120 T #40 S.S. Enl. Primary 
40 T #40 S.S. Enl. Neut. Sec. 
7 T #28 Nyclad Output Sec., wave wound 
Bifilar with cold end of Primary. 

SOQ 
OUTPUT 

4-18 

10.7 MC NEUTRALIZED POWER GAIN TEST CIRCUIT 

le= 7.0 mA Yee= 10V 

1-lOpf 

620pf 

-VEE 

ADJUST FOR 7 mA le 

TYPICAL GAIN= 32 db 

Tl Miller Coil Form 
Miller Core #30-106 
4 turns #28 enameled wire tapped 1.5 turns from Gnd. 

T2 Miller Coil Form 
Miller Core #30-106 
Primary ... 10 turns #36 enameled wire. 
Neut. Sec .... 5 turns #36 enameied wire (Bifilar). 
Output Sec .... 1.33 turns #28 enameled wire (Overwind). 

455 KC NEUTRALIZED A.M. l.F. AMPLIFIER TEST CIRCUIT 

le= 3.0 mA 

5-18pf 

6,ZK 

-10 v 
ADJUST FOR 3 mA le 

Yee= 10V 

TYPICAL GAIN = 55 db 

Tl 13 T Primary #26 Nyclad ~ 
54 T Secondary #36 Nyclad Miller #30-106 Core 
.043 mh 

T2 Miller Min. l.F, Transformer #2032. 



SE 1010 
NPN LOW-NOISE RF AMPLIFIER 

DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTOR 

GENERAL DESCRIPTION - The SE1010 is an NPN silicon PLANARtransistordesignedspecifically 

for AM receiver applications. It features high power gain, low noise, and low collector cutoff cur­

rent in a solid package designed to give maximum mechanical support to the transistor chip. 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 

Storage Temperature 

Operating Junction Temperature 

Lead Temperature (Soldering, 10 sec time limit) 

Maximum Power Dissipation 

Total Dissipation at 25°C Case Temperature 

at 65°C Case Temperature 

at 25°C Ambient Temperature 

Maximum Voltages 

V CBO Collector to Base Voltage 

V CEO Collector to Emitter Voltage 

V EBO Emitter to Base Voltage 

(Note 2) 

(Note 2) 

(Note 2) 

(Note 3) 

-55°C to +125°C 

125°C Maximum 

260°C Maximum 

0.5 Watt 

0.3 Watt 

0.2 Watt 

30 Volts 

15 Volts 

4.0 Volts 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

Symbol Characteristic Min Typ Max Units 

hFE DC Pulse Current Gain (Note 4) 20 35 

VCE(sat) Collector Saturation Voltage 0.3 Volts 

VBE(sat) Base Saturation Voltage 0.97 Volts 

1CBO 
Collector Cutoff Current 50 nA 

ICB0(65°C) Collector Cutoff Current 500 nA 

BVCBO Collector to Base Breakdown Voltage 30 Volts 

BVEBO Emitter to Base Breakdown Voltage 4.0 Volts 

V CEO(sust) Collector to Emitter Sustaining Voltage 15 Volts 
(Notes 3 and 4) 

hfe High Frequency Current Gain 2.0 
(f = 100 MHz) 

cob Output Capacitance 3.5 pF 

NF Noise Figure (Note 5) 3.7 5.5 dB 

NOTES: 

Ic 

Ic 

Ic 

VCB 

VCB 

IC 

IE 

re 

Ie 

VCB 

re 

PHYSICAL DIME.NSIONS 

3 LEADS 

:g:~ DIA. 

Emitter 
Lead No. 1 

Base 
Lead No. 2 

Collector 
Lead No. 3 

NOTES: AH dimensions rn inches 
All leads electrically isolated. from case 
Package weight is 0 31 gram Package 
is electrically non-conductive material 

Test Conditions 

2.0 mA VCE 10 

10 mA IB 1.0 

10 mA IB 1.0 

15 v IE 0 

15 v IE 0 

0.1 mA IE 0 

0.1 mA Ic 0 

10 mA IB 0 

2;0 mA VCE 10 

10 v IE 0 

2.0 mA VCE 10 

v 
mA 

mA 

v 

v 

* Planar is a patented Fairchild process. 
(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

(2) These ratings give a maximum junction temperature of 125°C and junction to case thermal resistance of 200°C/watt (derating factor of 5.0 mW/°C); junction to 
ambient thermal resistance of 500°C/watt (derating factor of 2.0 mW/°C). 

(3) Rating refers-to a high current point where collector to emitter voltage is lowest. 
(4) Pulse Conditions: length= 300 µsec; duty cycle = 1%. 
(5) f = 1.0 MHz RS = 50 !1. 

FAIRCHILCJ 

SEMICONDUCTOR 
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INPUT AND OUTPUT 
CAPACITANCES VERSUS 
REVERSE BIAS VOLTAGE 

s.o ......._ 
~ibo 

1.0~~~~~~+-+-~......,,..~ 
0.1 0.5 1.0 5.0 IO 50 100 

REVERSE BIAS VOLTAGE - VOLTS 

DC PULSE CURRENT GAIN 
VERSUS COLLECTOR CURRENT 

601---+-+-+-+--+--+-+-++---I 

IO t---+--+--t-+--+--t-l-++---1 

00~.1-..,o~.1-'-......,..o.s,,.--~1.~o---::27.o~~5~.0~10 

le - COLLECTOR CURRENT - mA 

FAIRCHILD TRANSISTOR SE1010 

TYPICAL ELECTRICAL CHARACTERISTICS 

CONTOURS OF SPOT NOISE FIGURE 

le - COLLECTOR CURRENT - µA 

COLLECTOR SATURATION 
VOLTAGE VERSUS 

COLLECTOR CURRENT 
~ 0.12'~~-~-~--~1~1~~ 

>----+--+--+-+--+-->--+le • 10 18 -

~ 0.11~~.l 
: ~1~-t--1---+--+-+-+-~ 
10.10~~ 

,o.~ ~ 

0.08 ~ 

~0.07 ~ 
> 0.1 0.2 0.5 1.0 2.0 5.0 IO 

le - COLLECTOR CURRENT - mA 

0 

<..> 

~ 

100 

NORMALIZED COLLECTOR CUTOFF 
CURRENT VERSUS 

AMBIENT TEMPERATURE 

r- Vee • 15v 

vZ .L 

~ z 
z 

L 
L 

-15 +5 +25 +45 +65 +85 

TA - AMBIENT TEMPERATURE - °C 

BASE SATURATION VOLTAGE 
VERSUS COLLECTOR CURRENT 

O.Bl~-T~,~~~-~~~~ 

le • IO i8 
~ g 0.801---+-+--+-+--+--t-f--+-+---I 

~ 0.75f---+--+--+-+--+--t-r-i-'"f-k1----; 

~ T-+25~ 
~ 0.101---+-+-+-+v---::"""'=----+--r-++v-7"'1 
~ ~ ~ 
~ 0.65b-4--++t--+--yb"H-+--t 
~ Ty 
;::; o.601---+-+-H-+f'-+:p-----+--+-t-++---1 

~ 0.55~"""..-1+1---"-l-+-+---+---+--l--++---I 
>'i!Jj 

o.so ~--=':,--'-......,..,,.---:-';:----::"::-'--'c:-7-~. 
0.1 0.1 0.5 1,0 1.0 5.0 10 

.. 
E 

200 

z 160 
Q 

IC - COLLECTOR CURRENT - mA 

MAXIMUM 
POWER DISSIPATION 

VERSUS TEMPERATURE 

rs:: 
l\. 
~ 
'\ ~ FIG. 1. R-F STAGE FOR MOBILE RADIO 

+ 12V 

7Skg 

Q~ =60 

50Q 

.OS11F I4.7k!1 220 Q 

AGC 
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u; a 120 

"' w 

~ 80 
~ 
"' x 
~ 40 

0 
0 

\ 
rs:: 
~ 
~ 
~ 
~ 

25 50 75 100 115 

TA ·AMBIENT TEMPERATURE-°C 

The problem of high SNR with low cross modula­
tion is alleviated with the SE1010 in r-f stages. 
Noise figure remains satisfactory even when the 
input inductance is tapped at a very low-impedance 
point. Cross modulation is reduced because of 
the very low-level signal applied to the transistor 
base. The circuit shown in Fig. 1 demonstrated 
a NF of 5 dB with 3 mA collector current, 31 dB 
gain, and 1 % cross modulation with 100 µ V desired 
input signal at 1 MHz and 23 mV undesired input 
signal at 1. 04 MHz . 



SE2001 · SE2002 
NPN GENERAL PURPOSES 

DI FFU SEO SI LI CON PLANAR"'TRANSISTO RS 

GENERAL DESCRIPTION - The Fairchild SE2001 and SE2002 are NPN silicon PLANAR 

transistors in a solid package designed to give maximum mechanical supportto the tran­

sistor chip. They are designed for use in audio and video amplifiers, sync circuits, 

stereo multiplex, and audio pre-amplifiers. 

ABSOLUTE MAXIMUM RATINGS [Note 1 J 

Maximum Temperatures 

Storage Temperature 

Operating Junction Temperature 

Soldering Temperature (10 sec time limit) 

Maximum Power Dissipation 

Total Dissipation at 25°C Case Temperature [Note 2 J 
at 65° C Case Temperature [Note 2 J 
at 25°C Ambient Temperature [Note 2 J 

Maximum Voltages 

VCBO 

VCEO 

VEBO 

Collector to Base Voltage 

Collector to Emitter Voltage [Note 3 J 
Emitter to Base Voltage 

ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) 

Symbol Characteristic 

hFE DC Pulse Current Gain [ Note 4 J SE2001 

hFE DC Pulse Current Gain [ Note 4 J SE2002 

hfe High Frequency Current Gain ( f = 100 MHz) 

VCE(sat) Collector Saturation Voltage 

VBE(sat) Base Saturation Voltage 

1cBO Collector Cutoff Current 

ICBO (65°C) Collector Cutoff Current 

Cobo Output Capacitance 

VCEO(sust) Collector to Emitter Sustaining Voltage 
[Notes 3 and 4 J 

BVCBO Collector to Base Breakdown Voltage 

BVEBO Emitter to Base Breakdown Voltage 

NOTES: 

-55°C to +125°C 

125°C Maximum 

260°C Maximum 

0.5 Watt 

0.3 Watt 

0.2 Watt 

35 Volts 

20 Volts 

4.0 Volts 

Min. Max. Units 

40 

100 

2.0 

20 

35 

4.0 

160 

400 

0.7 

0.9 

0.5 

5.0 

6.0 

Volts 

Volts 

µA 

µA 

pF 

Volts 

Volts 

Volts 

IC 

IC 

IC 

Ic 

IC 

IE 

IE 

IE 

Ic 

Ic 

Ic 

PHYSICAL DIMENSIONS 
Epoxy package 

TO·l06 

NOTES: All dimensions in inches 
All leads electrically isolated from case 
Package weight is0.31 gram Package 
iselectricallynon·conductivematerial 

Test Conditions 

10 mA VCE 1.0 v 
10 mA VCE 1.0 v 
lOmA VCE 10 v 
10 mA IB 1.0 mA 

10 mA IB 1.0 mA 

0 VCB 15 v 
0 VCB 15 v 
0 VCB 10 v 

10 mA IB 0 
(pulsed) 

0.1 mA IE 0 

0 IE 0.1 mA 

* Planar is a patented Fairchild process. 

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) These ratings give a maximum junction temperature of 125"C and junction-to-case thermal resistance of 200°C/Watt (derating factor of 5.0mW/°C); 

junction-to-ambient thermal resistance of 500°C/Watt (deratlng factor of 2.0mW/°C). 
(3) Rating refers to a high-current point where collector-to-emitter vbltage ls lowest. 
(4) Pulse Conditions: length= 300 µsec; duty cycle = 1%. 
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EN2219 · EN2222 
NPN GENERAL PURPOSE AMPLIFIERS AND SWITCHES 

DOUBLE DIFFUSED SILICON PLANAR':' EPITAXIAL TRANSISTORS 
FOR TEST CIRCUITS ADDITIONAL DESIGN INFORMATION SEE FAIRCHILD 2N3299 DATA SHEET 

• ELECTRICAL REPLACEMENTS FOR 2N2219 AND 2N2222 

• HIGH GAIN· • hFe = 100-300 AT 150 mA 

hFe = 35 (MIN) AT 100 µA 

hFe = 30 (MIN) AT 500 mA 

• MEDIUM VOLTAGE·· LVeeo = 30 V (MIN) 

• HIGH FREQUENCY·· fr= 250 MHz (MIN) AT 20 mA 

• LOW SATURATION VOLTAGE·· Vee(sat) = 0.4 V(MAX) AT 150 mA 

ABSOLUTE MAXIMUM RATINGS (Note 1) 
Maximum Temperatures 

Storage Temperature 
Operating Junction Temperature 
Lead Temperature (Soldering, IO second time limit) 

Maximum Power Dissipation 
Total Dissipation at 25°C Case Temperature (Notes 2 and 3) 

at 25°C Ambient Temperature (Notes 2 and 3) 

Maximum Voltages and .Current 
Vc80 Collector to Base Voltage 
V crn Collector to Emitter Voltage (Note 4) 

VEso Emitter to Base Voltage 
le Collector Current 

-65°Cto +125°C 
-65°C to +125°C 

EN2219 
0.7 Watt 
0.35 Watt 

260° Maximum 

EN2222 
0.5 Watt 
0.2 Watt 

60 Volts 
30 Volts 
5.0 Volts 
800 mA 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

SYMBOL CHARACTERISTICS MIN. MAX. UNITS TEST CONDITIONS 

hFE DC Pulse Current Gain (Note 5) 100 300 le= 150 mA VeE = lOV 
hFE DC Pulse Current Gain (Note 5) 50 le= 150 mA VeE = l.OV 
hFE DC Current Gain 75 le= IO mA VeE = lOV 
hFE DC Current Gain 50 le= 1.0 mA VcE = 10 V 
hFE DC Current Gain 35 le= 0.1 mA Vee= lOV 
hFE DC Pulse Current Gain (Note 5) 311 le= 500 mA VcE=lOV 
Vee(sat) Collector Saturation Voltage 0.4 Volts le= 150 mA Is= 15 mA 

(pulsed, note 5) 
VeE(sat) Collector Saturation Voltage 1.6 Volts le= 500 mA Is= 50 mA 

(pulsed, note 5) 
VsE(sat) Base Saturation Voltage 1.3 Volts le= 150 mA Is= 15 mA 

(pulsed, note 5) 
V SE( sat) Base Saturation Voltage 2.6 Volts le= 500 mA Is= 50 mA 

(pulsed, note 5) 
hie High Frequency Current Gain(f = 100 MHz) 2.5 le= 20 mA VeE=20V 
fr Gain-Bandwidth Product (f = 100 MHz) 250 MHz le= 20 mA VeE=20V 
leso Collector Cutoff Current 50 nA IE= 0 Yes= 50V 
leso(lOOoC) Collector Cutoff Current 10 µA IE= 0 Yes= 50V 
JEBO Emitter Cutoff Current 50 nA le =0 VES = 3.0V 
Cobo Output Ca pacita nee 8.0 pf IE= 0 Yes= 10 V 

313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962·5011, TWX. 910-379-6435 
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PHYSICAL DIMENSIONS 
in accordance with 

JEDEC (T0-105) pu'tline 

~ 
.325~1~x~ 

. .240 : : -T 
3 LEADS : ~·, ~ ~ .500MIN, 

.01901A _J 

.016 . 

NOTES All d1meri1>1ons 111 inches 
leads are gold elated ko~ar 

Package 1selectr1ci1ll~ Non 
condutll\•e m<11ter1al 
Packagewe1ght1sOt>6gram 

Emitter 
Lead No. I 

EN2219 

NOTES: A.II dimensions 1n inches 

Base 
Lead No. 2 

Collector 
Lead No. 3 

All leads electrically isolated from case 
Package weight 1s 0 31 gram Package 
1selectr1callynon-conduct1vemater1al 

EN2222 

•Planar is a patented Fairchild process. 

FA.IRCHILC 
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FAIRCHILD TRANSISTORS EN2219 • EN2222 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

SYMBOL CHARACTERISTICS MIN. MAX. UNITS TEST CONDITIONS 

Re{hie) Real Part of Common-Emitter High-Frequency 60 n le= 20 mA Yee= 20V 
Input Impedance (f = 300 MHz) 

BVeso Collector to Base Breakdown Voltage 60 Volts le= lOµA le= 0 
Yceo(sust) Collector to Emitter Sustaining Voltage (Notes 4 and 5) 30 Volts le= 10 mA IB = 0 
BVeBO Emitter to Base Breakdown Voltage 5.0 Volts le= lOµA le=O 

NOTES: 

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operation. 
(3) These ratings give a maximum junction temperature of 125'C and juncticn to case thermal resistance of 143°C/Watt (derating factor of 7.0 mW/'C); junction to ambient thermal 

resistance of 286'C/Watt (derating factor of 3.5 mW/'C) for the EN2219. For the EN2222 junction to case thermal resistance of 200°C/Watt (derating factor of 5.0 mW/'C); 
junction to ambient thermal resistance of 500°C/Watt (derating factor of 2.0 mW/'C). 

(4) This rating refers to a high-current. point where collector to emitter voltage is lowest. 
(5) Pulse Conditions: length= 300 µ.s; duty cycle :'52%. 
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EN2894A 
PNP HIGH SPEED SATURATED SWITCH 

DIFFUSED SILICON PLANAR':' II EPITAXIAL TRANSISTOR 

For test circuits and additional design information see Fairchild 2N2894A data sheet. 

• ELECTRICAL REPLACEMENT for 2N2894 and 2N2894A 
• FAST SWITCHING .... to, = 20 ns (MAXJ @30 mA 

.... toff = 25 ns (MAX) @ 30 mA 
•••• • T, = 20 ns (MAX)@ 10 mA 

• HIGH FREQUENCY .... f, = 800 MHz (MIN) @ 30 mA 
• LOW CAPACITANCE .... Cobo = 4.5 pf (MAX)@ 5 v 
• LOW SATURATION VOLTAGE .... Vee1sAr1 = 0.13 V (MAXl@ le = 10 mA 

ABSOLUTE MAXIMUM RATINGS [Note ll 
Maximum Temperatures 

Storage Temperature 
Operating Junction Temperature 
Lead Temperature (Soldering, 10 seconds time limit) 

Maximum Power Dissipation 
Total Dissipation at 25°C Case Temperature [Notes 2 and 3l 

at 25°C Ambient Temperature [Notes 2 and 31 

Maximum Voltages 
Veeo Collector to Base Voltage 
Veeo Collector to Emitter Voltage [Note 4] 
Veoo Emitter to Base Voltage 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature Unless Otherwise Noted) 

SYMBOL CHARACTERISTIC 

lo, Turn On Time 
lo ff Turn Off Time 
to, Turn On Time 
to ff Turn Off Time 
7', Charge Storage Time Constant 
Vee (satl Pulsed Collector-Emitter Saturation Voltage [Note 5l 
Vee (sat) Pulsed Collector-Emitter Saturation Voltage [Note 51 
Vee (satl Pulsed Collector-Emitter Saturation Voltage [Note 5] 
v .. (sat) Pulsed Base-Emitter Saturation Voltage [Note 5] 
V.e (sat) Pulsed Base-Emitter Saturation Voltage [Note 5l 
v,, (sat) Pulsed Base-Emitter Saturation Voltage [Note 5l 
h,. High Frequency Current Gain (f = 100 MHzl 
Cobo Output Capacitance 
c,bo Input Capacitance 
Ices Collector Reverse Current 
leeo (100°C) Collector Cutoff Current 
Vcoo (sust) Collector-Emitter Sustaining Voltage [Notes 4 and 51 

BVceo Collector-Base Breakdown Voltage 
BVces Collector-Emitter Breakdown Voltage 
BVeoo Emitter-Base Breakdown Voltage 
h,e DC Pulse Current Gain [Note 5l 
h,. DC Pulse Current Gain [Note 5l 
h,. DC Pulse Current Gain [Note 51 
h,. DC Pulse Current Gain [Note 5l 
h" (-55°C) DC Pulse Current Gain [Note 5l 

NOTES: 

-55°C to +125°C 
+125°C 
+260°C 

MIN. 

-0.78 
-0.85 
-1.0 

8.0 

-12 

-12 
-12 
-4.5 

20 
30 
40 
30 
20 

0.5 Watt 
0.2 Watt 

-12 Volts 
-12 Volts 
-4.5 Volts 

TYP. MAX. 

10 20 
15 25 
23 60 
13 35 
15 20 

-0.08 -0.13 
-0.12 -0.19 
-0.28 -0.45 
-0.82 -0.92 
-0.93 -1.15 
-1.14 -1.5 

12 
3.3 4.5 
4.7 6.0 
0.2 50 

0.05 10 

44 
53 
63 120 
55 
38 

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 

UNITS 

ns 
ns 
ns 
ns 
ns 
Volts 
Volts 
Volts 
Volts 
Volts 
Volts 

pf 
pF 
nA 
µA 
Volts 

Volts 
Volts 
Volts 

PHYSICAL DIMENSIONS 
In accordance with JEDEC (T0·106) outline 

m-c:==ti 
.240 
MAX . 

......_.,,.._.,--} 

~ ~--=cN 

Emitter 
Lead No. I 

NOTES: All dimensions in inches 

Base 
Lead No. 2 

Collector 
Lead No. 3 

All leads electrically isolated from case 
Package weight 1s 0.31 gram Package 
is electrically non-conductive material 

TEST CONDITIONS 

le;::::: 30 mA I.,:::::: 3.0 mA 
le ;::::: 30 mA I., ;::::: I., :::::: 3.0 mA 
le:::::: 30 mA I., :::::: l.5 mA 
le;::::: 30 mA I.,:::::: I.,:::::: 1.5 mA 
le:::::: I" ;::::I.,:::::: lOmA 
lc=lDmA le=1.0mA 
le= 30 mA le= 3.0 mA 
le= 100 mA le= 10 mA 
le= 10 mA le= 1.0 mA 
le= 30 mA le= 3.0 mA 
le= 100 mA le= 10 mA 
le= 30 mA Vce=-lDV 
le= 0 Vee= -5.D V 
le= 0 v .. = -0.5 v 

v.e = 0 Vee= -lOV 
le= 0 Vee= -lOV 
le= 10 mA le= 0 

(pulsed) 
le= lOµA le= 0 
le= 10 µA Vae = 0 
le= 0 le= 100 µA 
le= 1.0 mA Vee= -0.5 V 
le= 10 mA Vee= -0.3 V 
le= 30 mA Vee= -0.5 V 
le= 100 mA Vee= -1.0 V 
le= 30 mA Vee= -0.5 V 

*Planar is a patented Fairchild Process. 

(3) These ratings give a maximum junction temperature of 125°C and junction to case thermal resistance of 200°C/watt (derating factor of 5.0 mW!°CJ; junction to ambient thermal 
resistance of 500°C/watt (derating factor of 2.0 mW!°C). 

(4) This rating refers to a high-current point where collector to emitter voltage is lowest. 
(5) Pulse Conditions: length= 300 µs; duty cycle= 1%. 
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EN2905 • EN2907 
PNP HIGH-SPEED SWITCHES AND CORE DRIVERS 

DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS 
FOR TEST CIRCUITS AND ADDITIONAL DESIGN INFORMATION SEE FAIRCHILD 2N2905 DATA SHEET 

• ELECTRICAL REPLACEMENTS FOR 2N2905 and 2N2907 

• LOW SATURATION VOLTAGE •••• Vce1s••l = 0.4 V !MAXl@150 mA 
• FAST SWITCHING • • • • . • • ..• t.. = 50 ns IMAXJ @ 150 mA 

.... t.u = 110 ns IMAX!@ 150 mA 
• HIGH BETA •.•••••.•.••. h., = 75 (MIN)@ 10 mA 

.... h,, = 100-300@ 150 mA 
• HIGH BREAKDOWN VOLTAGE • • • • LVe•o = 40 V (MIN)@ 10 mA 

ABSOLUTE MAXIMUM RATINGS [Note 11 

Maximum Temperatures 
Storage Temperature 
Operating Junction Temperature 
Lead Temperature (soldering, 10 second time limit) 

Maximum Power Dissipation [Notes 2 and 31 
Total Dissipation at 25°C Case Temperature 

at 25°C Free Air Temperature 

Maximum Voltages and Current 

Veao 
VeEO 
v .. o 

le 

Collector to Base Voltage 
Collector to Emitter VOitage [Note 41 
Emitter to Base Voltage 
Collector Current [Note 21 

-55°C to +125°C 
+125°C Maximum 
+260°C Maximum 

EN2905 
0.7Watt 
0.3 Watt 

-60Volts 
-40Volts 
-5.0Volts 

600mA 

EN2907 
0.5 Watt 
0.2 Watt 

-60 Volts 
-40Volts 
-5.0 Volts 

600 mA 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

SYMBOL CHARACTERISTIC MIN. MAX. UNITS TEST CONDITIONS 

h •• DC Current Gain 35 le= 0.1 mA Ve,= -lOV 
h., DC Current Gain 50 le= 1.0 mA Ve,= -lOV 
h., DC Current Gain 75 le= 10mA Ye,= -10V 
hFE DC Pulse Current Gain 100 300 k = 150mA Ye,= -10V 

!Note 51 
h., DC Pulse Current Gain 30 le= 500mA Ve,= -lOV 

!Note 51 
Ye, lsatl Collector Saturation Voltage -0.4 Volts k = 150mA la= 15 mA 

[pulsed, see Note 51 
Vee (sat) Collector Saturation Voltage -1.0 Volts le= 300 mA I,= 30mA 

[pulsed, see Note 51 
v .. (sat) Base Saturation Voltage 

[pulsed, see Note 51 
-1.3 Volts le= 150 mA la= 15 mA 

v .. (sat) Base Saturation Voltage 
[pulsed, see Note 51 

-2.0 Volts le= 300 mA la= 30mA 

td Turn.on Delay Time 10 ns les = 150 mA la1 = 15 mA 
t, Rise Time 40 ns les = 150 mA 111 = 15mA 
t Storage Time 80 ns les = 150 mA, la1 = la2 = 15 mA· 
t, Fall Time 30 ns les = 150 mA, la1 = la2 = 15 mA 
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PHYSICAL DIMENSIONS 
in accordance with 

JEDEC (T0-105) outline 

NOTES: All d1mens1ons in inches 
Leadsaregold·olatedkovar 
Package iselectricallyNon­
conductive material 
Package weieht is 0.66aram 

EN2905 

PHYSICAL DIMENSIONS 
In accordance with JEOEC (T0-106) outline 

.222--+---i 

.192 

3 LEADS 

:g~~OIA. 

Emitter 
Lead No. I 

I I .240 
: i MAX. ,, --t 11 

'"'-lr-n-Tr-' 

~~~~MIN. 

Collector 
Lead No. 3 

NOTES: All dimensions in inches 
All leads electrically isolated from case 
Packallle weight is 0.31 gram Package 
is electrically non-conductive material 

EN2907 

* Planar is a patented Fairchild process. 

F.AIRCHILCJ 

SEMICONDUCTOR 
A DIVISION OF FAIRCH_ILD CAMERA AND INSTRUMENT co.RPORATl.ON, 



FAIRCHILD PNP HIGH-SPEED SWITCHES AND CORE DRIVERS 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

SYMBOL CHARACTERISTIC MIN. MAX. UNITS TEST CONDITIONS 

,h,. High Frequency Current Gain 
(f = 100 MHz) 

1.5 le.= 50 mA Vee= -3.0 V 

leeo Collector Cutoff Current 50 nA le= 0 Vcs = -50V 
lc.o (100°C) Collector Cutoff Current 20 µA le= 0 Ve,= -50V 
leex Collector Reverse Current 50 nA Vee= -30V VBE = +0.5 v 
I, Base Current 50 nA Vee= -30V v .. = +0.5 v 
Cob Output Capacitance 8.0 

(f = 100 kHz) 
pF 1, = 0 Vee= -lOV 

Cr, Emitter Transition Capacitance 30 
(f = 100 kHz) 

pF le = 0 VEB = -2.0 v 

BVeso Collector to Base Breakdown -60 Volts le= lOµA 1, = 0 
Voltage 

Vceo (sustl Collector to Emitter Sustaining -40 Volts le= 10 mA 1, = 0 
Voltage [Notes 4 and 5l (pulsed) 

BV,,o Emitter to Base Breakdown -5.0 Volts I,= 10 µA le= 0 
Voltage 

NOTES: 
{!) These ratings are limiting values above which the serviceability of ar.y individual semiconductor device may be impaired. 
(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 
(3) These ratings give a maximum junction temperature of 125°C and junction to case thermal resistance of 143°C/watt (derating factor of 7.0 mW/°C) for the EN2905 and 200°C/watt 

(derating factor of 5.0 mW/°C) for the EN2907; junction to ambient thermal resistance of 333°C/watt (derating factor of 3.0 mW/°C) for the EN2905 and 500°C/watt (derating factor of 
2.0 mW /°C) for the EN2907. 

(4) Rating refers to a high-current point where collector-to-emitter voltage is lowest. 
(5) Pulse Conditions: length= 300 µs; duty cycle= 1%. 
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SE3001<'• SE3002 
NPN TV-FM RECEIVER 

DIFFUSED SILICON PLANAR TRANSISTORS 

The SE3001 and SE3002 are NPN silicon PLANAR transistors designed specifically for TV-FM receiver applications. 

They feature high power gain, low noise and low leakage in a new solid package designed to give maximum 

mechanical support to the transistor chip. 

ABSOLUTE MAXIMUM RATINGS !Note 11 

Maximum Temperatures 
Operating Junction Temperature 
Storage Temperature 
Soldering Temperature 00 sec time limit) 

Maximum Power Dissipation 
Total Dissipation at 25°C Case Temperature [Note 21 

at 65°C Case Temperature !Note 21 
at 25°C Ambient Temperature [Note 21 

Maximum Voltages 
Veso Collector to Base Voltage 
VCEo Collector to Emitter Voltage [Note 31 
V .. o Emitter to Base Voltage 

ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) 

SYMBOL 

h.e 
Vee (sat) 
Cob 
Cob 
leao 
leao (65°C) 
h,. 
A, 
Po 
Po 
Po 
NF 
Veeo (sust) 

BVeao 
BV .. o 

NOTES: 

CHARACTERISTICS 

DC Pulse Current Gain [Note 41 
Collector Saturation Voltage 
Output Capacitance 
Output Capacitance 
Collector Cutoff Current 
Collector Cutoff Current 
High Frequency Current Gain (f = 100 me) 
Available Power Gain (neutralized) (f = 200 mcl 
Power Output (f = 500 me) 
Power Output (f = 930 mcl SE3001 
Power Output (f = 930 me) SE3002 
Noise Figure !Note 51 
Collector to Emitter Sustaining Voltage 

[Note 3 and 4 l 
Collector to Base Breakdown Voltage 
Emitter to Base Breakdown Voltage 

MIN. 

20 

6.0 
12 

3.0 

12 

30 
2.0 

TYP. 

50 

1.4 
2.7 

9.0 
15 
40 
2.0 
8.0 
4.0 

125°C Maximum 
- 55°C to + 125°C 

260°C Maximum 

0.5 Watt 
0.3 Watt 
0.2 Watt 

30 Volts 
12 Volts 

2.0 Volts 

MAX. 

0.6 
1.7 
3.0 
0.5 
5.0 

UNITS 

Volt 
pf 
pf 
µA 
µA 

db 
mW 
mW 
mW 
db 
Volts 

Volts 
Volts 

TEST CONDITIONS 

le = 8.0 mA Vee = 10 V 
le= 10 mA la= 1.0 mA 
le= 0 Vea= 10 V 
le= 0 Vea= 0 
le= 0 Vea= 15 V 
le= 0 Vea= 15 V 
le = 8.0 mA Vee = 10 V 
le = 6.0 mA Vea = 10 V 
le = 10 mA Vea = 10 V 
le= 10 mA Vea= 10 V 
le= 10 mA Vea= lOV 
le = 1.0 mA Vee = 6.0 V 
le= 3.0mA la= 0 

(pulsed) 
le= 100 µA 1. = 0 
le= 0 le= WOµ.A 

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) These ratings give a maximum junction temperature of 125°C and junction-to-case thermal resistance of 200°C/watt (derating factor of 5.0 mW/°C); junction-to-ambient thermal resistance 

of 500°C/watt (derating factor of 2.0 mW/°C). 
(3) Rating refers to a high-current point where collector-to-emitter voltage is lowest. 
(4) Pulse Conditions: length ::s 300 µsec; duty cycle ::s 2%. 
(5) f = 60 me; R5 = 400!J. 
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SE3001 • SE3002 FAIRCHILD TRANSISTORS 
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FAIRCHILD TRANSISTORS SE3001 • SE3002 

TYPICAL SMALL SIGNAL COMMON EMITTER "Y" PARAMETERS 

INPUT ADMITTANCE VERSUS 
COLLECTOR CURRENT -
OUTPUT SHORT CIRCUIT 

2
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FORWARD TRANSFER 
ADMITTANCE VERSUS 

COLLECTOR CURRENT -
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REVERSE TRANSFER 
ADMITTANCE VERSUS 

COLLECTOR CURRENT -
INPUT SHORT CIRCUIT 

·bre 
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·gra 
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10 

10 
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OUTPUT SHORT CIRCUIT 

IC - COU£CTOR CURRENT - mA 
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FORWARD TRANSFER 
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COLLECTOR CURRENT -
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REVERSE TRANSFER 
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COLLECTOR CURRENT -
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30 

25 

12 

INPUT ADMITTANCE VERSUS 
FREQUENCY - OUTPUT SHORT 

CIRCUIT 
le· 5.DmA 
VcE • IOV gr_ 

7 

h 
~ ~ ~ 

i--1 bi~ 
~ 

20 50 !Oil 200 500 1000 
I - FREQUENCY ~ me 

OUTPUT ADMITTANCE 
VERSUS FREQUENCY -
INPUT SHORT CIRCUIT 

le • 5.0mA 

~ 10 
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v v 
20 50 100 200 500 1000 
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FORWARD TRANSFER 
ADMITTANCE VERSUS 

FREQUENCY - OUTPUT 
SHORT CIRCUIT 
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REVERSE TRANSFER 
ADMITTANCE VERSUS 
FREQUENCY - INPUT 
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SE30C)l • SE3·0b2 FAIRCHILD TRANSISTORS 

NEUTRALIZED 10.7 MC 1.F.TEST CIRCUIT 

le= 3.0mA Yee=lOV 

2·8pf 

INPUT (ol----. 11--....---'---C 

J 1.lllh 200pf 

.01 6.2K 1000 

·20V +lOV 

Jypicai Gain = 37 db 

T, = 2.6 T Primary #26 Nyclad 
10 T Secondary #26 Nyclad 

T2 = 38 T Primary #36 Nyclad tapped at 25 T for Neut. 
2.5 Secondary #26 Nyclad 

NEUTRALIZED 45 MC l.F. TEST CIRCUIT 

le= 3.0mA Yee= lOY 

6.2K 

Typical Gain = 28 db 

+lOV 

6mc 
RFC 

T, = 1.2 T Primary #26 Nyclad .} Miller #30-l06 Core 
4.5 T Secondary #26 Nyclad 

T2 = 11 T Primary #26 Nyclad tapped at 4 T for Neut. 
1 T Secondary 

OUTPUT 

.01 
OUTPUT 

4-30 

108 MC TO 10.7 MC CONVERSION GAIN TEST CIRCUIT 

l08mc 
INPUT 

f9NEEPI 

le= 3.0mA 

.01 

6.2K 

-20V 

Typical Gain = 25 db 

Yee= lOV 

5-lOpf 

+lOV 

T, = 3 T #16 tinned copper wire, tapped at 1 T 
T2 = 2.5 T #16 tinned copper wire, tapped at 0.5 and 1 T 

T,.= 10 T #26 Nyclad Primary 
1 T #26 Nyclad Secondary 

930 MC OSCILLATOR TEST CIRCUIT 

Yee= lOV 

Npf 

.001 

2.2K 

OUTPUT 

·" 

r-- -----, 
I I 
I I 
I I 

I 

I lDO : 
L _____ _J 

~--------111--------,.~ 
Vee ·lOV 

Typical Power Out= 7.0 mW 

C1 and C2 are feed-through capacitors. 

L, and L, are silver tubing with mutual coupling. 

This circuit is meant to be used with an attenuator and a filter. The 
collector supply is fed in through the attenuator. 



SE3005 
NPN UHF OSCILLATOR 

DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTOR 

• 1.0 GHz P0 • -15 mW MIN. 

• fr·· 800 MHz MIN. 

• fmax • • 1.7 GHz MIN. 
• EXCELLENT VOLTAGE-FREQUENCY STABILITY 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 
Operating Junction Temperature 
Storage Temperature 
Soldering Temperature (10 second time limit) 

Maximum Power Dissipation 
Total Dissipation at 25°C Case Temperature (Note 2) 

at 65°C Case Temperature (Note 2) 
at 25°C Ambient Temperature (Note 2) 

Maximum Voltages 
Ve8o Collector to Base Voltage 
VcEO Collector to Emitter Voltage (Note 3) 
Ve80 Emitter to Base Voltage 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

SYMBOL CHARACTERISTIC MIN. 

po Power Output (f = 1.0 GHz) (See Fig. 1) 15 

hFe DC Pulse Current Gain (Note 4) 45 

BVcBo Collector to Base Breakdown Voltage 30 

Vceo(sust) Collector to Emitter Sustaining Voltage (Note 3) 15 

BVeBO Emitter to Base Breakdown Voltage 4.0 

leBO Collector Cutoff Current 

Vee( sat) Pulsed Collector Saturation Voltage 

cce Collector to Emitter Capacitance (f = 1.0 MHz) 0.3 

ccb Collector to Base Capacitance (f = 1.0 MHz) 0.3 

ACcb Differential Collector to Base Capacitance (f = 1.0 MHz) 

hfe High Frequency Current Gain (f = 100 MHz) 8 .• 0 

rb'Cc Collector to Base Time Constant (f = 80 MHz) 

fmax Maximum Frequency of Oscillation 1.7 

NOTES: 

125°C Maximum 
-55°C to +125°C 

TYP. 

25 

100 

0.7 
0.6 

0.08 

12 

6.0 

2.8 

0.5Watt 
0.3 Watt 
0.2 Watt 

30Volts 
15 Volts 

4.0Volts 

MAX. 

300 

10 

0.1 
1.0 

0.85 

0.15 

10 

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

UNITS 

mW 

Volts 

Volts 

Volts 

nA 

Volt 
pf 

pf 

pf 

ps 

GHz 

PHYSICAL DIMENSIONS 
Epoxy package 

T0·106 

3 LEADS 

mDIA. 

NOTES: All dimensions in inches 
All leads electrically isolated from case 
Packageweightis0.31 gram Package 
1selectricallynon·conductive material 

TEST CONDITIONS 

le= 8.0 mA Yee= lOY 
le= 5.0mA Vee= 10 V 
le= lOOµA le=O 
le= 1.0 mA IB =0 

lc=O le= lOOµA 

le=O Vc8 = 15V 

le= 20 mA 18 = 2.0mA 

le= 0 Vee= lOV 

le =0 Ve8 = lOV 

le=O Ycb = 5.0 Vto 10 V 

le= 5.0 mA Vee= lOV 
le= 5.0 mA Vee= lOV 
le= 5.0 mA Yee= lOV 

*Planar is a patented Fairchild process. 

(2) These ratings give a maximum junction temperature of 125°C and junction-to-case thermal resistance of 200°C/watt (derating factor of 5.0 mW!°C) junction·to-ambient thermal 
resistance of 500°C/watt (derating factor of 2.0 mW!°C). 

(3) Rating refers to a high current point where collector to emitter voltage is lowest. 
(4) Pulse Conditions: length ~ 300 ·· µs; duty cycle ~ 2%. 
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COLLECTOR CHARACTERISTICS 
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VcE- COLLECTOR VOLTAGE - VOLTS 

MAXIMUM FREQUENCY OF 
OSCILLATION VERSUS 
COLLECTOR CURRENT 

20 
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1--1 
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L1" 
L1 

it 
i 
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le- COLLECTOR CURRENT - mA 

RFC 
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L ___________ _J 

EQ'-'IPMENT: 
(1) Test Jig 

0 50 100 150 200 

TA-AMBIENT TEMPERATURE-°C 

POWER OUTPUT AND 
COLLECTOR EFFICIENCY 

VERSUS COLLECTOR CURRENT 
IN STUB OSCILLATOR CIRCUIT 

Vcc•1ov 
70 TA•25°C .L 70 

,;, 60 r-t--+--+--+--+--+--
1
C---, /l..-~--+--160 

: ~v I .... 50 t--l--+--+--+--+--117_,___1--+---150 
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~20 V1r 2or. 
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le - COLLECTOR CURRENT- mA 

FIGURE 1 

5011 STUBS 

TRIPLE STUB TUNER 

25 50 75 100 

TA-AMBIENT TEMPERATURE- 'c 

POWER OUTPUT VERSUS 
FREQUENCY IN 

STUB OSCILLATOR CIRCUIT 

.125 

1---+--+--1---+--+-Vcc • 10 v 
le •8.0 mA 

~ 
40 l---+--+-1---+--+- TA• 25' C 

.... 
~ 30 .....+-- ....., 

l""""T-+--+-+-f """'-k--+-~ i 20 l---+--+-1---+--+-+-~---lb..~ 
0.. ~ 
I 

~ 
101---+--+-l---+--+-l---l---l 

10 dB PAD 
z = 5011 

I-FREQUENCY-MHz 

POWER 
METER 

TEST PROCEDURE: 

(2) Triple Stub Tuner (Empire Model ST-33 A) 
(3) 10 dB Pad (Narda Model 766-10) 

(1) Apply Vee and VEE 
(2) Set Filter to 1.0 GHz 
(3) Tune Stubs for Max. Power Out. 

(4) Filter cTelonic ·Model TTF-1000-5-5 EE) 
(5) Power Meter (General Microwave Model 454 A) 



EN3009 • EN3013 • EN3014 
NPN HIGH SPEED SATURATED SWITCHES 

DIFFUSED SILICON PLANAR'~ EPITAXIAL TRANSISTORS 

FOR TEST CIRCUITS AND ADDITIONAL DESIGN INFORMATION SEE FAIRCHILD 2N3009, 2N3013 AN~ 2N3014 DATA SHEETS 

• ELECTRICAL REPLACEMENTS FOR 2N3009, 2N3013 AND 2N3014 

• HIGH SPEED - - TS= 18ns (max.) at 10 mA 

• LOW SATURATION VOLTAGE·· VeeCsat) = 0.18 V (max.) at 30 mA 
: • Vee<sat) = 0.25 V (max.) at 30 mA and + 100°C 
• • Vee(sat) = 0.5 V (max.) at 300 mA 

ABSOLUTE MAXIMUM RATINGS [Note l] 

Maximum Temperatures 
Storage Temperature 
Operating Junction Temperature 
Lead Temperature (Soldering, 10 Second Time Limit) 

Maximum Power Dissipation 
Total Dissipation at 25 • C Case Temperature (Notes 2 and 3) 

at 25°C Ambient Temperature (Notes 2 and 3) 

Maximum Voltages 
V CBO Collector to Base Voltage 
V ces Collector to Emitter Voltage 
Vceo Collector to Emitter Voltage (Note 4) 
V EBO Emitter to Base Voltage 

EN3009 
40 
40 
15 

4.0 

ELECTRICAL CHARACTERISTICS (25 • C Free Air Temperature unless otherwise noted) 

EN3009 
SYMBOL CHARACTERISTIC MIN. MAX. 

hFE DC Pulse Current Gain (Note 5) 

hFE DC Pulse Current Gain (Note 5) 30 120 

hFe (-55°C) DC Pulse Current Gain (Note 5) 

hFe DC Pulse Current Gain (Note 5) 25 

hFe DC Pulse Current Gain (Note 5) 

"hFe DC Pulse Current Gain (Note 5) 15 

Vee< sat) Collector Saturation Voltage 

Vee(sat) Collector Saturation Voltage 0.18 

Vce{sat) (+85°) Collector Saturation Voltage 0.30 

Vee(sat) (+100°C) Collector Saturation Voltage 

Vee( sat) Collector Saturation Voltage 0.28 

VeeCsat) Collector Saturation Voltage 0.50 

V8e(sat) Base Saturation Voltage 

V8e(sat) Base Saturation Voltage 0.75 0.95 

V8e(sat) Base Saturation Voltage 1.20 

V8e(sat) Base Saturation Voltage 1.70 

Ices Collector Cutoff Current 0.50 

Ices (+85°C) Collector Cutoff Current 15 

-65°C to +i25•c 
125°C Maximum 
2so•c Maximum 

EN3013 
40 
40 
15 
5.0 

EN3013 
MIN. MAX. 

30 120 

12 

25 

15 

0.18 

0.25 

0.28 

0.50 

0.75 0.95 

1.20 

1.70 

0.30 

0.5 Watt 
0.2 Watt 

EN3014 
40Volts 
40Volts 
20Volts 
5.0Volts 

EN3014 
MIN. MAX. 

25 

30 120 

12 

25 

0.18 

0.18 

0.25 

0.35 

0.70 0.80 

0.75 0.95 

1.20 

0.30 

313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 

4-33 

PHYSICAL DIMENSIONS 
In accordance with JEDEC (T0-106) outline :m-r-_-----~-o-+--r 

.240 
MAX. 

~-t 
3 LEADS ~ ~ ~_J.500MIN. 
:mo1A_ 

Emitter 
Lead No. I 

Collector 
Lead No. 3 

NOTES: All dimensions 1n inches 

UNITS 

Volts 

Volts 

Volts 

Volts 

Volts 

Volts 

Volts 

Volts 

Volts 

Volts 

µA 

µA 

All leads electrically isolated from case 
Package weight 1s 0.31 gram Package 
is electrically non-conductive material 

TEST CONDITIONS 

le= lOmA Vee= 0.4V 

le= 30mA Vee= 0.4V 

le= 30 mA Vee= 0.4V 

le= 100 mA Vee= 0.5V 

le= 100 mA Vee= l.OV 

le= 300 mA Vee= l.OV 

le= 10 mA 18 = 1.0 mA 

le= 30 mA 18 =3.0mA 

le= 30mA 18 =3.0mA 

le =30 mA 18 = 3.0 mA 

le= 100 mA 18 =10 mA 

le =300 mA 18 = 30 mA 

le= 10 mA 18 = 1.0 mA 

le= 30 mA 18 = 3.0 mA 

le= lOOmA 18 = 10 mA 

le= 300 mA 18 =30 mA 

Vee= 20V Vse = 0 

Vee= 20V Vse = 0 

•Planar i~ a patented Fairchild process. 
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FAIRCHILD TRANSISTORS EN3009 • EN3013 • EN3014 

ELECTRICAL CHARACTERISTICS (25 ° C Free Air Temperature unless otherwise noted) 

EN3009 EN3013 EN3014 
SYMBOL CHARACTERISTIC MIN. MAX. MIN. MAX. MIN. 

1CEs <+100°c) Collector Cutoff Current 20 

BVeso Collector to Base Breakdown Voltage 40 40 40 

BVeEs Collector to Emitter Breakdown Voltage 40 40 40 

VeEO(sust) Collector to Emitter Sustaining Voltage (Notes 4 & 5) 15 15 20 

BVEBO Base to Emitter Breakdown Voltage 4.0 5.0 5.0 

Cobo Output Capacitance 5.0 5.0 

cibo Input Capacitance 8.0 8.0 

hie High Frequency Current Gain (f = 100 MHz) 3.5 3.5 3.5 

TS Charge Storage Time Constant 18 18 

ton Turn On Time 15 15 

ton Turn On Time 

toff Turn Off Time 

to ff Turn Off Time 25 25 

NOTES: 

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 

MAX. UNITS 

20 ,uA 

Volts 

Volts 

Volts 

Volts 

5.0 pF 

8.0 pF 

18 ns 

ns 
16 ns 

25 ns 

ns 

TEST CONDITIONS 

VCE=20V VsE = 0 
le= 100 µA IE= 0 

le= lOOµA VsE = 0 

le= 10 mA Is= 0 

le= 0 IE= 100 µA 

IE= 0 Yes= 5.0V 

le =0 VEB = 0.5 v 
le=30mA VeE = lOV 

le= 181 = -1 82 = 10 mA 

le= 300 mA ls 1 =30 mA 

le= 30 mA ls 1 = 3.0 mA 

le= 30 mA ls 1 =3.0 mA 
ls2 = -3.0 mA 

le= 300 mA ls 1 =30 mA 
ls2 = -30 mA 

(3) These ratings give a maximum junction temperature of 125°C and junction to case thermal resistance of 200°C/Watt (derating factor of 5.0 mW/'C). Junction to ambient thermal 
resistance of 500'C/Wa!t (derating factor of 2.0 mW/'C). 

(4) Rating refers to a high-current point where collector-to·emitter voltage is lowest. 

(5) Pulse conditions: length= 300 µ,s; duty cycle= lo/o. 
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EN3250 
PNP HIGH SPEED SWITCH AND RF AMPLIFIER 

DIFFUSED SILICON PLANAR':' II EPITAXIAL TRANSISTOR 
FOR TEST CIRCUITS AND ADDITIONAL DESIGN INFORMATION SEE FAIRCHILD 2N3250 DATA SHEET 

• ELECTRICAL REPLACEMENT FOR 2N3250 
• HIGH FREQUENCY·· fr =250 MHz (min) at lOmA 
• LOW NOISE • • NF= 6 dB (max) at lOOHz 
• HIGH BREAKDOWN • • BVeeo = 40 V (min) at lOmA 
• LOW CAPACITANCE • • Cobo = 6.0 pF (max) 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 
Storage Temperature 
Operating Junction Temperature 
Soldering Temperature (10 seconds time limit) 

Maximum Power Dissipation 
Total Dissipation at 25°C Case Temperatures (Notes 2 and 3) 

at 25°C Free Air Temperature (Notes 2 and 3) 

Maximum Voltages and Current 
V cso Collector to Base Voltage 
Vcw Collector to Emitter Voltage (Note 4) 
VEBO Emitter to Base Voltage 
le Collector Current 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

SYMBOL CHARACTERISTICS MIN. 

hFE DC Current Gain 40 

hFE DC Current Gain 45 

hFE DC Pulse Current Gain (Note 5) 50 

hFE DC Pulse Current Gain (Note 5) 15 

hie High Frequency Current Gain (f = 100 MHz) 2.5 

VCE(sat) Collector Saturation Voltage (Note 5) 

VcE(sat) Collector Saturation Voltage (Note 5) 

V8E(sat) Base Saturation Voltage (Note 5) -0.6 

V8E(sat) Base Saturation Voltage (Note 5) 

BVeeo Collector to Emitter Breakdown Voltage (Notes 4 and 5) -40 
BVCBO Collector to Base Breakdown Voltage -50 
BVEBO Emitter to Base Breakdown Voltage -5.0 

Cobo Output Capacitance 

CTE Emitter Transition Capacitance 
td Delay Time 
t, Rise Time 
t, Storage Time 

tf Fall Time 

-55°C to +125°c 
+125·c 
+2so·c 

0.5 Watt 
0.2 Watt 

-40 Volts 
-40Volts 
-5.0 Volts 

100 mA 

MAX. 

150 

-0.25 

-0.5 

-0.9 

-1.2 

6.0 
8.0 
35 
35 
175 
50 
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UNITS 

Volt 

Volt 

Volt 

Volt 

Volts 
Volts 
Volts 
pF 
pF 
ns 
ns 
ns 
ns 

Emitter 
Lead No. I 

Base 
Lead No. 2 

Collector 
Lead No. 3 

NOTES: All dimensions in inches 
All leads electrically isolated from case 
Package weight is O 31 gram Package 
1s electrically non-conductive material 

TEST CONDITIONS 

le= 100 µA VcE = -1.0 V 

le= 1.0 mA YcE=-1.0V 

le= 10 mA VcE = -1.0V 

le= 50 mA VeE = -1.0 V 

le= 10 mA Vee=-20V 

le= 10 mA 18=1.0mA 

le= 50 mA 18 = 5.0 mA 

le= 10 mA 18 = 1.0 mA 

le= 50 mA 18 = 5.0 mA 

le= 10 mA 18 =0 
le= lOµA IE= 0 
lc=O IE= 10 µA 
le =0 Vee= -lOV 
le= 0 VEB = -1.0V 
le= 10 mA 181 = 1.0 mA 
le= 10 mA 181 = 1.0 mA 
le= 10 mA ls1 = ls2 = 1.0 mA 
le= 10 mA ls1 = ls2 = 1.0 mA 

*Planar is a patented Fairchild process. 
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FAIRCHILD TRANSISTOR EN3250 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 
""'" 

SYMBOL CHARACTERISTICS MIN. MAX. UNITS 

rb··cc Collector Base Time Constant (f = 31.8 MHz) 250 ps 
NF Noise Figure (f = 100 Hz) 6.0 dB 

leex Collector Current 50 nA 
IBL Base Current 100 nA 

hfe Small Signal Current Gain (f = 1.0 kHz) 50 200 
h,. Voltage Feedback Ratio (f = 1.0 kHz) 10 x10-• 

h;. Input Impedance (f = 1.0 kHz) 1.0 6.0 kn 
hoe Output Admittance (f = 1.0 kHz) 4.0 40 µmho 

NOTES: 
(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operation • 

TEST CONDITIONS 

le== lOmA Vee= -20V 
le= lOOµA VcE = -5.0V 
Yee= -40V VEB = -3.0V 
VeE=~40V VEB = -3;0V 
le= 1.0 mA Vee= ..,..10 V 
le= 1.0 mA VeE =-lOV 
le= 1.0 mA VeE=-lOV 
le= 1.0 mA VeE = -lOV 

. (3) These ratings give a .maximum junction temperature of 125° C and junctio~-to-case thermal resistance of 200°C/Watt (derating factor of 5.0mW/ °C); junction-to-ambient' 
thermal resistance of 500°C/Watt (derating factor of 2.0mW!°C). 

(4) This rating refers to a high-current point where collector-to-emitter voltage is lowest. 
(5) Pulse Conditions: length = 300 µs; duty cycle = 1 % . 
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EN3502 · EN3504 
PNP HIGH CURRENT SWITCHES 

DIFFUSED SILICON PLANAR~' II EPITAXIAL TRANSISTORS 

FOR TEST CIRCUITS AND ADDITIONAL DESIGN INFORMATION SEE FAIRCHILD 2N3502 DATA SHEET 

• ELECTRICAL REPLACEMENTS FOR 2N3502 AND 2N3504 

• HIGH BETA • • hFE = 80 (MIN) AT 10 µA 

• • hFE = 100-300 AT 150 mA 

• • hFE = 30 (MIN) AT 500 mA 

• LOW SATURATION VOLTAGE·· VcE(satl = 0.4 V (MAX) AT 150 mA 

• FAST SWITCHING • • t011 = 100 ns (MAX) AT 300 mA 

• HIGH BREAKDOWN VOLTAGE·· LVcEO = 45 V (MIN) 

ABSOLUTE MAXIMUM RATINGS (Note 1) 
Maximum Temperatures 

Storage Temperature 
Operating Junction Temperature 
Lead Temperature (Soldering, 10 sec time limit) 

Maximum Power Dissipation (Notes 2 & 3) 
Total Dissipation at 25°C Case Temperature 

at 25°C Free Air Temperature 

Maximum Voltages and Current 
Vcso Collector to Base Voltage 
Vceo Collector to Emitter Voltage (Note 4) 
VEso Emitter to Base Voltage 
le Collector Current (Note 2) 

EN3502 

0.7 Watt 
0.3 Watt 

-45 Volts 
-45 Volts 
-5.0 Volts 

600 mA 

-55°Cto +125°C 
+ 125°C Maximum 
+260°C Maximum 

EN3504 

0.5 Watt 
0.2 Watt 

-45 Volts 
-45 Volts 
-5.0Volts 

GOOmA 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

SYMBOL CHARACTERISTIC MIN. MAX. UNITS TEST CONDITIONS 

hFE DC Current Gain 80 le= 10 µA VcE = -lOV 
hFE DC Current Gain 120 le= 100 µA VcE= -lOV 
hFE DC Current Gain 135 le= 1.0 mA VcE = -lOV 
hFE DC Pulse Current Gain (Note 5) 140 le= 10 mA VcE = -lOV 
hFE DC Pulse Current Gain (Note 5) 115 300 le= 50 mA VcE= -1.0V 
hFE DC Pulse Current Gain (Note 5) 100 300 le= 150mA VcE= -lOV 
hFE DC Pulse Current Gain (Note 5) 30 le= 500 mA VcE= -lOV 
hFE(·55°C)DC Pulse Current Gain (Note 5) 50 le= 50 mA VcE= -lOV 
VcE(sat) Collector Saturation Voltage -0.25 Volts le= 50 mA Is= 2.5 mA 

(Pulsed, see Note 5) 
VcE(sat) Collector Saturation Voltage -0.4 Volts le= 150 mA 18 = 15 mA 

(Pulsed, see Note 5) 
VcE(sat) Collector Saturation Voltage -1.0 Volts le= 300mA 16 = 30 mA 

(Pulsed, see Note 5) 

VsE(sat) Base Saturation Voltage -1.0 Volts le= 50 mA Is= 2.5 mA 
(Pulsed, see Note 5) 

VsE(sat) Base Saturation Voltage -1.3 Volts le= 150 mA Is= 15 mA 
(Pulsed, see Note 5) 
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PHYSICAL DIMENSIONS 

3 LEADS 

:g:~DIA. 

Emitter 
Lead No. I 

NOTES: All dimensions in inches 

Base 
Lead No. 2 

Collector 
Lead No. 3 

All leads electrically isolated from case 
Package weight is 0.31 gram Package 
is electrically non .. conductive material 

EN3504 

PHYSICAL DIMENSIONS 
in accordance with 

JEDEC (T0-105) outline 

NOTES: All dimensions in inches 
Leadsaregold·olatedkovar 
Package 1selectr1callyNon· 
conductive material 
Package weight is 0.66 gram 

EN3502 

*Planar is a patented Fairchild process. 
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.,. FAlRCHILD TRANSISTORS EN3502 • EN3504 ,. ~· . r , 

E~ECTRICAI:. CHARACTERISTICS (25°C Free Ali' Wnperature unless otherwise noted) 
.. 

CHARACTERIBTIC SYMBOL MIN. MAX. UNITS 

. V8e(sat) Base,Emitter Voltage(~ulsed, see Note 5) ...;.2.0. Volts 
hFE High Frequency Current Gain (f = 100 MHz) 1.5 
ton Turn On Time 40 ns 
to ff Turn Off Time 100 ns 

Cobo Output Capacitance 8.0 pF 
cibo Input Capacitance 25 pF 
NF Noise Figure (f = 1.0 kHz) 4.0 dB 

Yeeo(sust) Collector to Emitter Sustaining Voltage -45 Volts 
(Notes 4 and 5) 

BVeso Collector to Base Breakdown Voltage -45 Volts 
BVeso Emitter to Base Breakdown Voltage -5.0 Volts 
fees Collector Reverse Current 10 nA 
leso<+100°c) Collector Cutoff Current 10 µA 
hie Input Resistance (f = 1.0 kHz) 2300 n 
hoe Output Conductance (f = 1.0 kHz) 1200 µmhos 
hre Voltage Feedback Ratio (f = 1.0 kHz) 1500 x10-• 

· hfe Small Signal Current Gain (f = 1.0 kHz) 135 420 

NOTES: 

(1) These ratings are limiting values 'above which, the serviceability of any individual semiconductor device may be impaired. 
(2) These arJ! steady state limitSi The factory should be consulted on applications involving pulsed or low duty cycle operations. 

TEST CONDITIONS 

le= 300 mA 18 =30mA 
le= 50mA Vee= -3.0V 
le= 300 mA 181 =30 mA 
le= 300mA 181 =30 mA, 

182 = -30 mA 
le=O Yes= -lOV 
le=O Yes= -,0.5 v 
le =30µA Vei:= 1~.gv, 

PB= 200Hz, 
Rs= 10 kn 

le= 10 mA 18 =0 
(pulsed) 
le= lOµA le=O 
le= lOµA le=·O 
Vee= -30V Vse = 0 
Yes= -30V le= 0 
le= 10 mA Vee= -lOV 
le= 10 mA Vee= -lOV 
le= 10 mA Vee= -lOV 
le= 10 mA Vee= -lOV 

(3) These ratings give a ·maximum jun'ction 'temperature of 125°C and junction to case thermal resistance of 143°C/Watt (derating factor of 7.0 mW/°.C) for the EN3502 and 
200°C/Watt (deratirig facto.r. of .5.0 mW!°C) .for the EN3504. Junction to ambient thermal resistance of 333°C/Watt (derating factor of 3.0 mW/°C) for the EN3502. and 

·.500°C/Watt (deratirig factor· of 2.0 mW/.°.C) for the EN3504. 
(4) Rating refers to a high-current point where eoliector-to-emitter voltage is lowest. 
(5) Pulse Conditions: length;,,, 300 µ,s; duty cycle= 1%. 
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2N3563 
NPN LOW LEVEL RF AMPLIFIER 

DIFFUSED SILICON PLANAR EPITAXIAL TRANSISTOR 

The 2N3563 is an NPN silicon PLANAR epitaxial transistor designed for low-levelRF 

applications. It features high power gain, low noise and low leakage in a new solid package 

designed to give maximum mechanical support to the transistor chip. 

ABSOLUTE MAXIMUM RATINGS [Note l] 

Maximum Temperatures 

Operating Junction Temperature 

Storage Temperature 

Soldering Temperature (10 sec. time limit) 

Maximum Power Dissipation 

Total Dissipation at 25°C Case Temperature 

at 65°C Case Temperature 

at 25°C Ambient Temperature 

Maximum Voltages 

Collector to Base Voltage 

Collector to Emitter Voltage 

Emitter to Base Voltage 

(Note 2) 

(Note 2) 

(Note 2) 

(Note 3) 

+125°C Maximum 

-55°C to +125°C 

+260°C Maximum 

0.5 Watt 

0.3 Watt 

0.2 Watt 

30 Volts 

12 Volts 

2.0 Volts 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

Symbol Characteristics Min. Typ. Max. Units 

hFE DC Pulse Current Gain (Note 4) 20 50 200 IC 

VCE(sat) Collector Saturation Voltage 0.1 Volts IC 

Cobo Open Circuit Output Capacitance 1.3 1.7 pf IE 

ccb Collector-base Transfer (Note 7) 0.8 pf IE 

ICBO Collector Cutoff Current 50 nA IE 

ICB0(65oC) Collector Cutoff Current 5.:J µA IE 

hfe High Frequency Current Gain (f = 100 me) 6.0 9.0 IC 

Gpe Available Power Gain (neutralized) (Note 5) 14 17 db IC 
(f = 200 me) 

NF Noise Figure (Note 6) 4.0 db IC 
r 'C Collector-Base Time Constant 8.0 15 25 psec IC b c (f = 79.8 me) 

hfe Small Signal Current. Gain (f = 1.0 Kc) 20 250 IC 

BVCBO Collector to Base Breakdown Voltage 30 Volts IE 

8.0 

10 

0 

0 

0 

0 

8.0 

8.0 

1.0 

8.0 

8.0 

0 

VCEO(sust) Collector to Emitter Sustainirig Voltage 12 Volts IC = 3.0 
(Notes 3 and 4) (pulsed) 

BVEBO Emitter to Base Breakdown Voltage 2.0 Volts IC = 0 

PHYSICAL DIMENSIONS 
Epoxy package 

T0-106 

3 LEADS 

:g:~DIA. 

NOTES: All dimensions in inches 
All1eadselectricallyisolatedffomcase 
Package weight is 0.31 gram. Package 
isefectricallynon·conduct1vematerial 

Test Conditions 

mA VCE 10 v 
mA IB 1.0 mA 

VCB 10 v 

VCB 10 v 

VCB 15 v 

VCB 15 v 
mA VCE 10 v 
mA VCE 10 v 

mA VCE 6.0 v 
mA VCB 10 v 

mA VCE 10 v 

IC 100 µA 

mA IB 0 

IE 10 µA 

Copyright 1965 by Fairchild Semiconductor, a division of Fairchild Camera and Instrument Corporatio1 
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COLLECTOR CHARACTERISTICS* 

11 16 10 
VcE - COLucroR VOIJAGE VOLTS VCE - COLLECTOR VOLTAGE 

COLLECTOR SATURATION VOLTAGE 
VERSUS COLLECTOR CURRENT 

CAPACITANCE VERSUS 
REVERSE BIAS VOLTAGE 

~ 0.30 
~ 

t':l 0.25 
; 
'.< 
i5 0.20 

~ 
~ 0.15 

g 
~ 0.10 

.'.. 0.05 

~ 

f--

NOTES: 

1.0 ~~~~~~~~~~~~~ 
~ _,,.,- c000 Output Capacitance, IE " O 

11 I io I C • B 

j 
v 

l 
[Z 

[i 
1.1 f: 

~ Cibo Input Capacitance, le ~ {j 1~ 1' 

TIT lit---~ 0.8 1--1-+1+-+-+-1-++-+-+-+++f'-+-'~+l 
5 Ccb Transfer Capacitance, IE ~ 0 

H 

0 ~iTir 
0.5 1.0 5.0 10 50 0.01 O.OJ 0.1 O.J 1.0 J.O 10 JO 

le - COllfCTOR CURRENT - mA REVERSE BIAS - UNITS 

NOISE FIGURE VERSUS FREQUENCY 

141--+-l.-Jrt-+-+-i+j-+--!-H-1-+--+-+++--+--++++--+--+-H-+--.l 

~ 111--+-l~--H-"'r....+-+-r+1-+-+-++1-+--+-+++--+--++++--+--++-1+r1-11 
~ 10 ~ I/ rr 
~ f--++++-~~~\\J*N+-1-+--+---1-+++--+-+--f-+1--+--+-++-1-1--1-+~ 

: ~ RG·IO'.Hl, lc·JmA. VcE·6V ~ 
.05 .1 .1 .5 1.0 1 5 10 10 50 100 100 500 1000 

f - FREQUENCY me 

NEUTRALIZED 200 MC POWER GAIN AMPLIFIER TEST CIRCUIT 

L, - 3.5 Turns No. 16 wire; 
5/16 Dia; 7 /16 Long. 
Turns Ratio 4 to 2 

L2 - 8.0 Turns No. 16 wire; 
1/8 Dia; 7 /8 Long. 
Turns Ratio 8 lo 1 

La - 0.4-0.65 µh (adjustable core) 

Input 
lmpedonce 

=50.!l 

1000pf 
VITRAMON 

Transistor 
Under 
Test 

.01pf 

~ 

IOOOfi ~-OOpl 

~ 
u 

~ 
~ 
u 
~ 

~ 

500 

100 

100 

50 

PULSED DC CURRENT GAIN 
VERSUS COLLECTOR CURRENT 

~-L.O~lL.LLL~O.~l.L.l..LL~l.-O~..LL~ILO...LLI.L_.,.100 

IC - COLLECTOR CURRENT - mA 

CONTOURS OF CONSTANT 
BANDWIDTH PRODUCT (f,) 

le - COLLECTOR CURRENT - mA 

CONTOURS OF CONSTANT 
NOISE FIGURE 

I c - COLLECTOR CURRENT mA 

MAXIMUM AVAILABLE 
GAIN VERSUS FREQUENCY 

50-------------

1--V CE - 10 V-l--1-1-l-W-l-l---!---l---+----1 

o I 
10 10 50 100 200 500 

I - FREQUENCY • me 

* Single family characteristics on Transistor Curve Tracer. 

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

(2) These ratings give a maximum junction temperature of 125°C and junction-to-case thermal resistance of 200"C/Watt (derating factor of 5.0mW/"C); junction-to­
ambient thermal resistance of 500"C/Watt (derating factor of 2.0mW/"C). 

(3) Rating refers to a high-current point wh_ere collector-to-emitter voltage is lowest. 

(4) Pulse Conditions: length= 300 µsec; duty cycle '.S 1%. 

(5) Forward gain (db)+ reverse gain (db) < (-20 db). See test circuit. 

(6) f = 60 me; R8 = 400 fl. 

(7) C cb is measured using a three-terminal measurement technique with case and emitter guarded. C cb Is equivalent to ere· 
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2N3564 
NPN RF AMPLIFIER 

DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTOR 

GENERAL DESCRIPTION - The 2N3564 is an NPN silicon PLANAR Epitaxial Transistor. It is 

designed for high-frequency wide-band amplifiers and is useful in low-power, small-signal tuned 

RF and IF applications. This device is similar to the SE 1010. 

ABSOLUTE MAXIMUM RATINGS [Note l] 

Maximum Temperatures 

Storage Temperature 

Operating Junction Temperature 

Lead Temperature (Soldering, 10 sec. time limit) 

Maximum Power Dissipation 

Total Dissipation at 25°C Case Temperature 

at 65°C Case Temperature 

at 25°C Ambient Temperature 

Maximum Voltages 

Collector to Base Voltage 

Collector to Emitter Voltage 

Emitter to Base Voltage 

(Note 2) 

(Note 2) 

(Note 2) 

(Note 3) 

-55°C to +125°C 

+125°C Maximum 

+260°C Maximum 

0.5 Watt 

0.3 Watt 

0.2 Watt 

30 Volts 

15 Volts 

4.0 Volts 

ELECTRICAL CHARACTERISTICS (25"C Free Air Temperature unless otherwise noted) 

Symbol Characteristics Min. Typ. Max. Units 

BVCBO Collector to Base Breakdown Voltage 30 Volts 

BVEBO Emitter to Base Breakdown Voltage 4.0 Volts 

BV CEO(sust) Collector to Emitter Sustaining Voltage (Notes 3 & 4) 15 Volts 

VCE(sat) Collector Saturation Voltage 0.3 Volts 

VBE(sat) Base Saturation Voltage 0.97 Volts 

1CBO 
Collector Cutoff Current 50 nA 

hFE DC Pulse Current Gain (Note 4) 20 70 

hfe Low Frequency Current Gain 20 80 
(f = lkHz) 

hfe High Frequency Current Gain 4.0 7.5 
(f = 100 MHz.) 

rb Real Part of hie (f = 350 MHz) 30 ohms 

Cobo Open Circuit Output Capacitance 2.5 3.5 pF 
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Ic 

IE 

IC 

Ic 

Ic 

vcB= 

Ic 

Ic 

Ic 

Ic 

vcB= 

PHYSICAL DIMENSIONS 
In accordance with JEDEC (T0-106) outline 

.222--r---I 

.192 l~---r-----T 
.240 
MAX. 

__,,_,,_..-i 
~ ~~~MIN. 3 LEADS 

:g~~DIA. 

Emitter 
Lead No. 1 

NOTES: All dimensions in inches 

Base 
Lead No. 2 

Collector 
Lead No. 3 

All leads electrically isolated from case 
Package weight is 0.31 gram. Package 
is electrically non-conductive material 

Test Conditions 

100 µA IE 0 

100 µA Ic 0 

10 mA IB 0 

20 mA IB 2.0 mA 

20 mA IB 2.0 mA 

15 v IE 0 

15 mA VCE 10 v 
15 mA VCE 10 v 

15 mA VCE 10 v 

15 mA VCE 10 v 
10 v IE 0 

*Planar is a patented Fairchild process. 
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FAIRCHILD TRANSISTOR 2N31564 

TYPICAL ELECTRICAL CHARACTERISTICS 

COLLECTOR CHARACTERISTICS* COLLECTOR CHARACTERISTICS* 

INPUT AND OUTPUT 
CAPACITANCES VERSUS REVERSE 

BIAS VOLTAGE 
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z.o t--+-+++--+--i-+-l-1L--="f---.+-i++--i 
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VERSUS TEMPERATURE 

~ 
~ 
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["._ 
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TA -AMBIENT TEMPERATURE· "e 

• Single family characteristics on Tran~istor Curve Tracer 

NOTES: 

(1) These ratings ·are limiting values above which the serviceability of any individual semicohductor device may be impaired. 

(2)" '.J:'hese ratings give a maXimum junctiO!l temperature of 125'C and junction-to-case thermal resistance of 200'C/Watt (derating factor .of 5.0mW/'C); 
junction-to- ambient thermal resistance of 500°C/Watt (derating factor of 2.0 mW /'C). 

(3) Rating refers to. a high-current point where collector-to-emitter voltage is lowest. 

(4) Pulse Conditions: length = 300 µs ; duty cycle S· 1 %. 
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2N3565 
NPN HIGH GAIN 

DIFFUSED SILICON PLANAR*TRANSISTOR 

The 2N3565 is a very high beta NPN silicon PLANAR* transistor suited for high gain audio pre­

amplifier stages and direct coupled circuits. It also features the solid package designed to give 

maximum mechanical support to the transistor chip. This is similar to the SE 4002. 

ABSOLUTE MAXIMUM RATINGS [Note l] 

Maximum Temperatures 

Operating Junction Temperature 

Storage Temperature 

Soldering Temperature (10 sec. time limit) 

Maximum Power Dissipation 

Total Dissipation at 25°C Case Temperature 

at 65°C Case Temperature 

(Note 2) 

(Note 2) 

at 25°C Ambient Temperature (Note 2) 

Maximum Voltages 

Collector to Base Voltage 

Collector to Emitter Voltage 

Emitter to Base Voltage 

(Note 3) 

+125°C Maximum 

-55°C to +125°C 

+260°C Maximum 

0.5 Watt 

0.3 Watt 

0.2 Watt 

30 Volts 

25 Volts 

6.0 Volts 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

Symbol Characteristic Min. Max. Units 

hFE DC Current Gain 150 600 

hFE DC Current Gain 70 

hfe High Frequency Current Gain (f 20 MHz) 2.0 

V CE(sat) Collector Saturation Voltage 0.35 Volts 

ICBO Collector Cutoff Current 50 nA 

ICB0(65oC) Collector Cutoff Current 3.0 µA 

Cobo Open Circuit Output Capacitance 4.0 pF 

BVCBO Collector to Base Breakdown Voltage 30 Volts 

VCEO(sust) Collector to Emitter Sustaining Voltage (Note 3) 25 Volts 

BVEBO Emitter to Base Breakdown Voltage 6.0 Volts 

NOTES: 

IC 

IC 

IC 

IC 

IE 

IE 

IE 

IE 

IB 

IC 

PHYSICAL DIMENSIONS 
In accordance with JEDEC (T0-106) outline 

.222-r---I 

.192 l~-r---T 
.240 
MAX. 

............... -f 
~ ~-=rN. 3 LEADS 

:g~iDIA. 

Emitter 
Lead No. 1 

NOTES: All dimensions in inches 

Base 
Lead No. 2 

Collector 
Lead No. 3 

All leads electrically isolated from case 
Package weight is 0.31 gram. Package 
is electrically non-conductive material 

"' Planar is a patented Fairchild process. 

Test Conditions 

1.0 mA VCE 10 v 
100 µA VCE 10 v 
1.0 mA VCE 5.0 v 
1.0 mA IB 0.1 mA 

0 VCB 25 v 
0 VCB 25 v 
0 VCB 5.0 v 
0 IC 100 µA 

0 IC 2.0 mA 

0 IE 10 µA 

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

(2) These ratings give a maximum junction temperature of 125°C and junction-to-case thermal resistance of 200°C/Watt (derating factor of 5.0mW/°C); junction­
to-ambient thermal resistance of 500°C/Watt (derating factor of 2.0 mW /°C). 

(3) Rating refers to a high-current point where collector-to-emitter voltage is lowest. 
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FAIRCHILD TRANSISTO'R 2N3565 

SMALL SIGt+AL CHARACTERISTICS (f=lkHz, TA=25°C) 

Symbol Characteristic Min. Typ. Max. Units 

hie Input Resistance 2.0 7.5 20 kohms IC 1.0 mA VCE 5.0 v 
hoe Output Conductance 11 35 µmhos IC 1.0 mA VCE 5.0 v 
hre Voltage Feedback Ratio 300 xl0-6 

IC 1.0 mA VCE 5.0 v 
hfe Small Signal Current Gain 120 280 750 IC 1.0 mA VCE 5.0 v 
hib Input Resistance 27 Ohms IC 1.0 mA VCB 5.0 v 
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2N3566 
NPN HIGH GAIN TYPE 

DIFFUSED SILICON PLANAR TRANSISTOR 

GENERAL DESCRIPTION - The 2N3566 is an NPN Silicon Planar Transistor designed for use 

in applications requiring very high gain. It is suitable for medium power output driver and low 

power output circuits. This device is encased in a solid package designed to give maximum 

mechanical support to the transistor chip. This device is similar to the SE 6002. 

ABSOLUTE MAXIMUM RATINGS (Note l) 

Maximum Temperatures 

Storage Temperature 

Operating Junction Temperature 

Lead Temperature (Soldering, 10 sec. time limit) 

Maximum Power Dissipation 

Total Dissipation at 25°C Case Temperature 

at 75°C Case Temperature 

(Notes 2 and 3) 

(Notes 2 and 3) 

at 25°C Ambient Temperature (Notes 2 and 3) 

Maximum Voltage 

VCBO 

VCEO 

VEBO 

Collector to Base Voltage 

Collector to Emitter Voltage 

Emitter to Base Voltage 

(Note 4) 

-55°C to +125°C 

+125°C Maximum 

+260°C Maximum 

0.8 Watt 

0.4 Watt 

0.3 Watt 

40 Volts 

30 Volts 

5.0 Volts 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

Symbol Characteristic Min. Typ. Max. 

hFE DC Pulse Current Gain (Note 5) 150 400 600 

hFE DC Current Gain 80 325 

VBE Base-Emitter Voltage (pulsed, see Note 5) 0.87 0.9 

VCE(sat) Collector Saturation Voltage (pulsed, see Note 5) 0.9 1.0 

hfe High Frequency Current Gain (f = 20 Mc) 2·.o 

Cobo Open Circuit Output Capacitance 13 25 

ICBO Collector Cutoff Current 50 

ICB0(75oC) Collector Cutoff Current 5.0 

BVCBO Collector to Base Breakdown Voltage 40 

VCEO(sust) Collector Emitter Sustaining Voltage 30 
(Notes 4 and 5) 

BVEBO Emitter to Base Breakdown Voltage 5.0 

NOTES: 

Units 

Volts 

Volts 

pf 

nA 

µA 

Volts 

Volts 

Volts· 

Ic 

Ic 

Ic 

Ic 

Ic 

IE 

IE 

IE 

PHYSICAL DIMENSIONS 
Epoxy package 

T0-105 

.240 

~-l 
3 LEADS 

:8/g DIA. 
~ ~ ~__JMIN. 

NOTES: All dimensions m mches 
Leads are gold-plated kovar 
Package iselectricallyNon­
conductive material 
Package weight is 0.66.11ram 

Test Conditions 

10 mA VCE 
2.0 mA VCE 
100 mA VCE 
100 mA IB 
30 mA VCE 
0 VCB 
0 VCB 
0 VCB 

10 

10 

1.0 

10 

10 

10 

20 

20 

v 
v 
v 
mA 

v 
v 
v 
v 

IE 0 Ic 100 µA 

I = 30 
C (pulsed) 

mA IB 0 

IC 0 IE 100 µA 

(1) These ratings are limiting values abo\te which the serviceability of any individual semiconductor device may be impaired. 

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 

(3) These ratings give a maximum junction temperature of 125°C and junction-to-case thermal resistance of.125°C/Watt (derating factor of 8.0 mW/°C); junction-to­
ambient thermal resistance of 333°C/Watt (derating factor of 3.0 mW/'C). 

(4) Rating refers to a high-current point where collector-to-emitter voltage is lowest. 

(5) Pulse Conditions: length = 300 µsec; duty cycle '.'5 ·1%. 
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FAIRCHILD TRANSISTOR 2N3566 

SMALL SIGNAL CHARACTERISTICS (f = !KC) 

Symbol Characteristic Typical Units Test Conditions 

hie Input Resistance 2.5 Kohms le = 10 mA VCE = 10 v 
hoe Output Conductance 120 µmhos le = 10 mA VCE = 10 v 
hfe Small Signal Current Gain 500 le = 10 mA VCE = 10 v 
hre Voltage Feedback Ratio 460 xl0-6 le = 10 mA VCE = 10 v 
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2N3567•2N3568 
NPN GENERAL PURPOSE TYPES 

DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS 

The 2N3567 and 2N3568 are NPN silicon PLANAR*epitaxial transistors designed pri­

marily for amplifier and switching applications over a wide range of voltage and current. 

These devices feature a useful beta range to 500 mA and low saturation voltage. High 

collector-to-emitter voltage allows operation to 60 volts for the 2N3568 and 40 volts for 

the 2N3567. 

ABSOLUTE MAXIMUM RATINGS [Note 1] 

Maximum Temperatures 

Storage Temperature 

Operating Junction Temperature 

Lead Temperature (Soldering, 10 sec. time limit) 

-55"C to +125°C 

+125°C Maximum 

+260°C Maximum 

Maximum Power Dissipation 

Total Dissipation at 25°C Case Temperature (Notes 2 & 3) 

at 25"C Ambient Temperature (Notes 2 & 3) 

Maximum Voltages 2N3567 

Collector to Base Voltage 

Collector to Emitter Voltage (Note 4) 

Emitter to Base Voltage 

80 Volts 

40 Volts 

5.0 Volts 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

2N3567 2N3568 

Symbol Characteristic Min. Typ. Max. Min. Typ. 

hFE DC Pulse Current Gain (Note 5) 40 80 120 40 80 

hFE DC Pulse Current Gain (Note 5) 40 40 

VCE(sat) Collector Saturation Voltage 0.15 0.25 0.15 
(pulsed, see note 5) 

VBE(sat) Base Saturation Voltage 0.9 1.1 0.9 
(pulsed, see note 5) 

hfe High Frequency Current Gain 3.0 3.0 
(f = 20 MHz) 

Cobo Open Circuit Output Capacitance 13 20 13 

cibo Open Circuit Input Capacitance 63 80 63 

ICBO Collector Cutoff Current 50 

ICB0(75oC) Collector Cutoff Current 5.0 

IEBO Emitter Cutoff Current 25 

BVCBO Collectol\ to Base Breakdown Voltage 80 lio 

VCEO(sust) Collector to Emitter Sustaining Voltage 40 60 
(Notes 4 and 5) 

BVEBO Emitter to Base Breakdown Voltage 5.0 5.0 

0.8 Watt 

0.3 Watt 

2N3568 

80 Volts 

60 Volts 

5.0 Volts 

Max. Units 

120 

0.25 Volts 

1.1 Volts 

20 pF 

80 pF 

50 nA 

5.0 µA 

25 nA 

Volts 

Volts 

Volts 

IC 

IC 

IC 

IC 

IC 

IE 

IC 

IE 

IE 

IC 

IE 

PHYSICAL DIMENSIONS 
in accordance with 

JEOEC (T0·105) outline 

NOTES: All dimensions in inches 
Leadsaregold·plaledkovar 
Package is electrically Non· 
conductive material 
Packageweightis0.66gram 

Test Conditions 

150 mA VCE 1.0 v 
30 mA VCE 1.0 v 
150 mA IB 15 mA 

150 mA IB 15 mA 

50 mA VCE 10 v 

0 VCB 10 v 
0 VEB 0.5 v 
0 VCB 40 v 
0 VCB 40 v 
0 VEB 4.0 v 
0 IC 100 µA 

IC = 30 mA IB 0 
(pulsed) 

IC = 0 IE 10 µA 

• Planar is a patented Fairchild process. 

FAIRCHU ... CJ 

SEMICONDUCTOR 
313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 

4-47 



...::::._ ·.--" SMALL SIGNAL CHARACTERISTICS (f=l.O kHz) 

Symbol Characteristic ··· Typical Units Test Conditions 

hie Input •Resistance 1800 Ohms Ic = 1.0 mA VCE = 5.0 v 
hoe Output Conductance 8.0 µmhos Ic = 1.0 mA VCE = 5.0 v 
hre Voltage Feedback Ratio 2.1. :X:10-4 

IC = 1.0 mA VCE = 5.0 v 
hfe Small Signal Current Gain 60 Ic 1.0 mA VCE 5.0 v 

NOTES: 
(1) These ratings are limiting values above which the serviceability of any Individual semiconductor device may be Impaired. 

(2) These. are steady state.limits. The factory should be consulted on applications Involving pulsed or low duty cycle operations. 

(3) These ratings give a maximum junction temperature of 125"C and junction-to-case thermal resistance of 125"C/watt (deratlng factor of 8.0mW/"C; junction-to-
ambient thermal resistance of 333"C/Watt (deratlng factor of 3.0mW/"C. · 

(4) Rating refers to a high-current point where collector-to~emltter voltage Is lowest. For more Information send for FalrcMld Publication APP-4/2·. 

(5) Pulse Conditions: length= 300 µs; duty cycle S 1%. 
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FT3567•FT3568•FT3569 
NPN GENERAL PURPOSE TRANSISTORS 

DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS 

• Po •••••• 4.0 WAITS AT 25"C CASE TEMPERATURE 
• LVeEO ••.• 60 VOLTS MIN. 
• hFE ••••• 100 MIN. AT 150 mA 
• YeE(satl •.. 0.25 VOLT MAX. AT 150 mA 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperature 
Storage Temperature 
Operating Junction Temperature 
Lead Temperature (Soldering, 10 second time limit) 

Maximum Power Dissipation (Notes 2 and 3) 
Total Dissipation at .25°C Case Temperature 

at 25°C Ambient Temperature 

Maximum Voltages 
Veso Collector to Base Voltage 
Yem Collector to Emitter Voltage (Note 4) 
VEso Emitter to Base Voltage 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

-55°C to +125°C 
+125°C 
+260°C 

4.0Watts 
0.5 Watt 

FT3567 
FT3569 FT3568 

80 Volts 80 Volts 
40Volts 60 Volts 
5.0 Volts 5.0 Volts 

FT3567 • FT3568 FT3569 
SYMBOL CHARACTERISTICS MIN. TVP. MAX. MIN. TVP. MAX. 

hFE DC Pulse Current Gain (Note 5) 40 80 120 100 150 300 
hFE DC Pulse Current Gain (Note 5) 40 100 

YeE(satl Pulsed Collector Saturation Voltage (Note 5) 0.15 0.25 

VSE(sat) Pulsed Base Saturation Voltage (Note 5) 0.85 1.1 
0.10 0.25 
o:s5 1.1 

h1. High Frequency Current Gain (f = 20 MHz) 3.0 15 3.0 15 
ccb Collector to Base Capacitance (FT3567 only) 16 25 16 25 
ccb Collector to Base Capacitance (FT3568 only) 13 20 

c.b ·Emitter to Base Capacitance 63 80 63 80 
leso Collector Cutoff Current 50 50 
lcso(75°C) Collector Cutoff Current 5.0 5.0 
leso Emitter Cutoff Current 25 
BVcso Collector. to Base Breakdown Voltage 80 

25 
80 

Veeo(sus) Collector to Emitter Sustaining Voltage 40 40 
(Notes 4 and 5) [FT3567 only] 

Yeeo(susl Collector to Emitter Sustaining Voltage 60 
(Notes 4 and 5) [FT3568 only] 

BVeso Emitter to Base Breakdown Voltage 5.0 5.0 

Yse(onl Base to Emitter "ON" Voltage 1.1 1.1 

NOTES: 
(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 

UNITS 

Volts 
Volts 

pf 
pf 
pf 
nA 
µA 

nA 
Volts 
Volts 

Volts 

Volts 
Volts 

PHYSICAL DIMENSIONS 
in accordance with 

JEDEC (T0·105) outline 

.325 ~,~·-t-----1 

.240 
I MAX. I 
I 

---t 
I 
Ir---: 

3 LEADS 

~ ~ ~~MIN. :mo1A. 

NOTES: All dimensions m inches 
Leads are 1old·plated nickel 
Package iselectric1llyNon­
conducti11e material 
Package weight is 0.66 gram 

TEST CONDITIONS 

le= 150 mA Yee= 1.0V 
le= 30 mA Yee= l.OV 
le= 150 mA 18 =15 mA 
le= 150 mA 16 = 15 mA 
le= 50 mA Vee= lOV 
le= 0 · Ves=lOV 
le= 0 Yes= lOV 
le=O VES = 0.5V 
le= 0 Yes= 40V 
le= O Yes~ 40V 
le=O VES = 4.0V 
!e = lOOµA le= 0 
le= 30 mA Is =0 
(pulsed) 

le= 30 mA 19 =0 

le =0 le= 10 µA 
le= 150 mA Yee= l.OV 

•Planar is a patented Fairchild process. 

(3) These ratings· give a maximum junction temperature of 125°C and junction to case thermal resistance of 25°C/Watt (derating factor of 40 mW!°C); junction to ambient thermal 
. resistance of 200°C/Watt (derating factor of 5.0 mW!°C). 

(4) This rating refers to a high current point where collector to emitter voltage is lowest. 
(5) Pulse Conditions: length = 300 µs; duty cycle = 1 % . 
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FAIRCHILD TRANSISTORS FT3567 • FT3568 • FT3569 

SMALL SIGNAL CHARACTERISTICS (f = 1.0 kHz) FT3567 • FT3568 FT3569 
SYMBOL CHARACTERISTICS TYP. TYP. UNITS TEST CONDITIONS 

hie Input Resistance 1800 3800 n le= 1.0 mA VeE = 5.0V 
hoe Output Conductance 8.0 19.2 µmhos le= 1.0 mA VeE = 5.0V 
hre Voltage Feedback Ratio 2.1 5.6 xio-• le= 1.0 mA VeE = 5.0V 
hie Small Signal Current Gain 60 130 le= 1.0 mA VeE = 5.0V 
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2N3569 
NPN GENERAL PURPOSE TYPE 

DIFFUSED SILICON PLANAR EPITAXIAL TRANSISTOR 

The 2N3569 is an NPN silicon PLANAR epitaxial transistor designed primarily for amplifier and 

switching applications over a wide range of voltage and current. This device features a useful beta 

range to 500 mA andlow saturation voltage. High collector-to-emitter voltage allows operation to 

40 volts. 

ABSOLUTE MAXIMUM RATINGS [Note l] 

Maximum Temperatures 

Storage Temperature 

Operating Junction Temperature 

Lead Temperature (Soldering, 10 sec time limit) 

Maximum Power Dissipation 

Total Dissipation at 25°C Case Temperature (Notes 2 and 3) 

at 25°C Free Air Temperature (Notes 2 and 3) 

Maximum Voltages 

Collector to Base Voltage 

Collector to Emitter Voltage 

Emitter to Base Voltage 

(Note 4) 

-55°C to +125°C 

+125°C Maximum 

+260°C Maximum 

0.8 Watt 

0.3 Watt 

80 Volts 

40 Volts 

5.0 Volts 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unl.ess otherwise noted) 

Symbol Characteristic Min. Typ. Max. Units 

17E 
DC Pulse Current Gain (Note 5) 100 150 300 

17E 
DC Pulse Current Gain (Note 5) 100 

YcE(sat) Collector Saturation Voltage 0.1 0.25 Volts 
(pulsed, see note 5) 

VBE(sat) Base Saturation Voltage 0.85 1.1 Volts 
(pulsed, see note 5) 

hfe High Frequency Current Gain (f • 20 Mc) 3.0 

Cobo Common Ba11e Open Circuit Output Capacitance 18 20 pf 

cibo Common Base Open Circuit Input Capacitance 44 80 pf 

1CBO 
Collector Cutoff Current 50 nA 

IcBo(75°CJ Collector Cutoff Current 5.0 µA 

1EBO 
Emitter Cutoff Current 25 nA 

BVCBO Collector to Base Breakdown Voltage 80 Volts 

VCEO(sust) Collector to Emitter Sustaining Voltage 40 Volts 
(Notes 4 and 5) 

BVEBO Emitter to Base Breakdown Voltage 5.0 Volts 

Ic 

Ic 

Ic 

Ic 

Ic 

IE 

Ic 

IE 

IE 

Ic 

Ic 

Ic 

IE 

= 

= -
= 

= 

= 

= 

= 

= 

= 

PHYSICAL DIMENSIONS 
Epoxy package 

T0-105 

3LEADS - n n 
:mDIA. u u 

NOTES: A\I dimensions in inches 
Leads are gold-plated kovar 
Package is electrically Non­
conductive material 
Package weight is 0.66gram 

Test Conditions 

150 mA VCE'" 1.0 v 
30 mA VCE = 1.0 v 
150 mA IB = 15 mA 

150 mA 1s = 15 mA 

50 mA VCE = 10 v 
0 VCB = 10 v 
0 VEB 0.5 v 
0 VCB = 40 v 
0 VCB 40 v 
0 VEB • 4.0 v 
100 µA IE -0 

30 mA .. 0 
(pulsed) 

IB 

= 10 µA Ic -0 

Copyright 1964 by Fairchild Semiconductor, a division of Fairchild Camera and Instrument Corporation 
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FAIRCHILD TRANSISTOR 2N3569 

SMALL SIGNAL CHARACTERISTICS (f=l.OKC) 

Symbol Characteristic Typical Units Test Conditions 

h. Input Resistance 3800 Ohms IC 1.0 mA VCE 5.0 v 
ie 

h Output Conductance 19.2 µmhos IC 1.0 mA VCE 5.0 v oe 
xl0-4 h Voltage Feedback Ratio 5.6 IC 1.0 mA VCE 5.0 v re 

hfe Small Signal Current Gain 130 IC 1.0 mA VCE 5.0 v 

NOTES: 

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 

(3) These ratings give a maximum junction temperature of 125°C and junction-to-case thermal resistance of 125°C/Watt (derating factor of 8.0mW/"C; junction-to­
ambient thermal resistance of 333°C/Watt (derating factor of 3.0mW/°C. 

(4) Rating refers to a high-current point where collector-to-emitter voltage is lowest. 

(5) Pulse Conditions: length= 300 µsec; duty cycle 2, 1%. 
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2N3638 · 2N3638A 
PNP HIGH CURRENT SWITCHES 

DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS 

• FAST SWITCHING • • t0 n = 75 ns (max.) @ 300 mA 
• • t011 = 170 ns (max.) @ 300 mA 

• HIGH BETA •• hFE 100 (min.) @ •c = 50 mA 

• HIGH CURRENT • • Up to 500 mA 

• LOW VcE(sat) • • 1.0 Volt (max.) @ 300 mA 
• LOW COST IN ALL QUANTITIES 

ABSOLUTE MAXIMUM RATINGS (Note 1) 
Maximum Temperatures 

Storage Temperature 
Operating Junction Temperature 
Lead Temperature (Soldering, 10 sec time limit) 

Maximum Power Dissipation 
Total Dissipation at 25 • C Case Temperature (Notes 2 and 3) 

at 25 • C Free Air Temperature (Notes 2 and 3) 

Maximum Voltages and Current 
V cBO Collector to Base Voltage 
V eEs Collector to Emitter Voltage 
VeEo Collector to Emitter Voltage (Note 4) 
V EBO Emitter to Base Voltage 
le Collector Current (Note 2) 

ELECTRICAL CHARACTERISTICS (25"C Free Air Temperature unless otherwise noted) 

2N3638 
SYMBOL CHARACTERISTIC MIN. TYP. 

hFE DC Pulse Current Gain (Note 5) 

hFE DC Pulse Current Gain (Note 5) 20 70 
hFE DC Pulse Current Gain (Note 5) 30 67 
hFE DC Pulse Current Gain (Note 5) 20 40 
VcE(sat) Pulsed Collector Saturation Voltage (Note 5) -0.08 
VcE(sat) Pulsed Collector Saturation Voltage (Note 5) -0.38 
Vcm<sust) Collector to Emitter Sustaining Voltage (Notes 4 & 5) -25 

BVcso Collector to Base· Breakdown Voltage -25 

BVcEs Collector to Emitter Breakdown Voltage -25 

ton Turn On Time (Note 6) 28 

toff Turn Off Time (Note 6) 110 

hfe High Frequency Current Gain (f = 100 MHz) 1.0 1.9 

Cobo Common-Base, Open-Circuit Output Capacitance 6.0 

cibo Common-Base, Open-Circuit Input Capacitanc~ 18 

MAX. 

-0.25 
-1.0 

75 
170 

20 
65 

-55"Cto +125"C 
+125"C Maximum 
+260"C Maximum 

0.7 Watt 
0.3 Watt 

-25Volts 
-25Volts 
-25Volts 
-4.0Volts 

500mA 

2N3638A 
MIN. TYP. MAX. 

80 140 
100 160 
100 130 
20 50 

-0.08 -0.25 
-0.38 -1.0 

-25 

-25 
-25 

28 75 
110 170 

1.5 1.9 
6.0 10 
18 25 

UNITS 

Volt 
Volt 
Volts 

Volts 
Volts 

ns 
ns 

pf 
pF 

PHYSICAL DIMENSIONS 
Epoxy package 

T0-105 

3LEADS n n 
:8rn DIA. LI LI 

NOTES: All dimensions in inches 
Leadsaregold-platedkovar 
Package iselectricallyNon­
conductive material 
Package weight is 0.66 gram 

TEST CONDITIONS 

le= 1.0 mA VcE = -lOV 
le= lOmA VeE = -lOV 
lc=SOmA VcE= - l.OV 
le= 300 mA VcE = - 2.0V 
le= 50mA 18 = 2.5 mA 
le=300 mA 18 =30mA 
le= 10 mA 18 = 0 

(pulsed) 
le= lOOµA IE= 0 
le= lOOµA VEB = 0 
lc=300 mA 181 =30mA 
lc=300 mA 181 =30mA 

182 = - 30mA 
lc=50mA VcE = - 3.0V 
IE=O Yes= - lOV 
lc=O VEB = - Q~5V 

0 Planar is a patented Fairchild process. 

l=AIRCHILC 

SEMICONDUCTOR 
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FAIRCHILD TRANSISTORS 2N3638 • 2N3638A 

ELECTRICAL CHARACTERISTICS (25°C free Air Temperature unless otherwise noted) 

SYMBOL CHARACTERISTIC MIN. TYP. MAX. 

VsE(sat) Base-Emitter Saturation Voltage (pulsed, Note 5) -0.9 -1.1 
V8E(sat) Base-Emitter Saturation Voltage (pulsed, Note 5) -0.8 -1.25 -2.0 

BVESO Emitter to Base Breakdown Voltage -4.0 

ICES Collector Reverse Current 0.1 35 
lcesC65°C) Collector Reverse Current 0.002 2.0 

TYPICAL ELECTRICAL CHARACTERISTICS 

COLLECTOR CHARACTERISTICS* 

·10 -20 

VcE • COLl£CTOR VOLTAGE - VOLTS 

COLLECTOR CHARACTERISTICS* 

~ 
~ -8.0l-7-F-+-+-,,...'1---1+-+-+-+-I 

_.., 

10 20 «l 50 
VcE • COLU:CTOR EMITTER VOLTAGE - VOLTS 

BASE CHARACTERISTICS* 

~ ] 
~-1--+-------+--+-+-+,,_......[-l+-4-4-~ 
8 I----+--- I B • • 10 mAt-lf-JJ't/1-1-'1+--+--+----J 

~ ·l:::=:=:=:1::fj:[:::::: 
0 -0.4 -0.8 ·1.2 ·1.6 -2.0 

Vgf • BASE VOLTAGE • VOLTS 

2N3638 

COLLECTOR CHARACTERISTICS* 

~ ·loo JV ::imA 

'IL_ lg•O 
0o ·0.4 ·0.8 -1.2 ·l.6 ·2.0 

VcE - COLl£CTOR VOLTAGE • VOLTS 

2N3638A 

COLLECTOR CHARACTERISTICS* 

~ -400 

~ 1-+--+IHT.7""1-

~ -300 

~ .__._. ..... F'--4,_, 

::i -200H-rt7l"''t~:t::t:=1::::t==1 8 

-0.4 ·0.8 ·l.2 ·1.6 ·2.0 
VcE • COLLECTOR EMITTER VOLTAGE • VOLTS 

2N3638 • 2N3638A 

~ -1.0 

~ ·0.5 

~ g 
~ -0.2 
!;;: 
~ -0.1 
;ii 

~ -0.00 

~ 
' ·O 02 
~ . 

COLLECTOR SATURATION VOLTAGE 
VERSUS COLLECTOR CURRENT 

~le• lOlg 

v. 

~ 
7Y v 

\ll 
t>" 

I >u-o.o 
-1.0 -10 ·100 -500 

le • COLU:CTOR CURRENT - mA 

• Single family characteristics on Transistor Curve Tracer. 
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UNITS TEST CONDITIONS 

100 

0 

Volts le= 50mA Is= 2.5 mA 
Volts le= 300mA Is =30 mA 
Volts IE= lOOµA lc=O 

nA VcE = -15V VES = 0 
µA Vee= -15V VES = 0 

DC PULSE CURRENT GAIN 
VERSUS COLLECTOR CURRENT 

vJ.l U.w 
1'. 

.,,~ K 
.....t"' +...... 

'fl~.,.... r ""\ 
.i--1-"' 

-0.1 ·1.0 10 -100 lOO -
le - COL1£CTOR CURRENT - mA 

DC PULSE CURRENT GAIN 
VERSUS COLLECTOR CURRENT 

VcE • -5.GV 

~ i"'-,_ 
l>!i:f"' 

~ I"" ....-I' t- ·~ l\.\ 
N 

0 
·O.l -1.0 ·10 -100 -500 

-l.5 

le - COLU:CTOR CURRENT - mA 

BASE SATURATION VOLTAGE 
VERSUS COLLECTOR CURRENT 

l 

le • COlliCTOR CURRENT - mA 



~ 
i 

COLLECTOR REVERSE CURRENT 
VERSUS REVERSE BIAS VOLTAGE 

FAIRCHILD TRANSISTORS 2N3638 • 2N3638A 

TYPICAL ELECTRICAL CHARACTERISTICS 

COLLECTOR-BASE DIODE REVERSE 
CURRENT VERSUS TEMPERATURE 

20 

10 

~ 

INPUT AND OUTPUT 
CAPACITANCE VERSUS 

REVERSE BIAS VOLTAGE 

J:t°"'-.. c'4? - )4'P1Jf 

~~ otJ,p/Jr , 'l:f>lt'r---1 
l:.iP4c c • o '--1 

lf4'1t't 

.. - ----···· ------

CONTOURS OF CONSTANT GAIN 
BANDWIDTH PRODUCT (f,) 

l -o,a;i.<L-+---+-+--+--+---+--+--i 
v 

g -l.01-+-+--+-~~F-+P""-t---+-+-t-+--l 
s -o.51-+-+-_,,lLl.__.._v-+-+-<-+-+--+-+-1 

~~ 

~ 
- O.OZ>---+---+--+---1-+---+--+----I 

Vee - COL1£CTOR TO EMITTER VOLTAGE - VOLTS 

STORAGE TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENT 

o~~~~~~~~~~ 
0 -10 -20 -30 -«J -50 -60 

I Bl - TURN ON BASE CURRENT - mA 

FALL TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENTS 

_L v 

_e ~ v 
-o.125 50 75 

TA - AMBIENT TEMPERATURE -•c 

STORAGE TIME VERSUS TURN ON. 
AND TURN OFF BASE CURRENT 

1i 
' -«Jl--+--+--+--++-+->'-1---+-+-l 

~ 
~ -30>--+-+-

~ 
~-201--+---H'-!7"--I~-+-,~~ 

~ 

I Bl - TURN ON BASE CURRENT - mA 

FALL TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENTS 

2.0 

1.0 
-0.10 -1.0 -10 - 20 

REVERSE BIAS VOLTAGE - VOLTS 

STORAGE TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENT 

le • 100 mA -+----+--r+---+-.-<--1 
1 Vcc·-ISV 
' -«ll--+--+---+--+t--t-i><----+--l 

15 
5 
u -30t---+--+-~ .. 

~ 
:-201--+--+-~-A-~~""--+--6"'~ 
~ 

lei - TURN ON BASE CURRENT - mA 

FALL TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENTS 

le - COLLECTOR CURRENT - mA 

STORAGE TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENT 

I Bl - TURN ON BASE CURRENT - mA 

FALL TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENTS 

f-~c - JOOmA rt ~ 
2'J 

1i -50 
le • 100 mA -+---+--+->---..,____, 

Vee° -ISV 

-~ -10 

Vee- -15 V 

~ 
_J_- ,,,,/ v v r .x v ,;;? 
v £ 

~-201--+--l--t---...r-~-~--t....,.... 
~ 

~ J...-" i .. I-'-"" 
.L t-"' -1-

- -4.0 -10 -20 -30 «J -50 

I Bl - TURN ON BASE CURRENT - mA lg! - TURN ON BASE CURRENT - mA 

0 0~-'-~-'---*10---'--is~_._~-20 
lg! - TURN ON BASE CURRENT - mA lg1 - TURN ON BASE CURRENT - mA 

SWITCHING TIMES VERSUS 
COLLECTOR CURRENT 

20f-c---4-:-,~--l-~-"!"t----~~~l=H 
vcc-15v ~ i-t-
lc·10 181 ·101B2 ~ 

10 L...._J..L_:i_L_LJ__,1 _ __,__~.L:_· .Ll---:=-i 

-10 -20 -50 -100 -200 -500 
IC - COL1£CTOR CURRENT - mA 

DELAY TIME VERSUS TURN ON 
BASE CURRENT AND REVERSE 

BASE EMITTER VOLTAGE 

~ - 3.0 1--+t--i--jf+-tf------f--tt--+--+-t+--t 
§! 

~ 
~ - 2.0 l--tl'+ot:ft-+-. '1--+--t+-~--+l--l 

~ 
ill 
~ - 1.0 f-+--ft-t--Hl--f---+--t~r--c 

151 - TURN ON BASE CURRENT - mA 
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RISE TIME VERSUS TURN ON 
BASE CURRENT AND 

COLLECTOR CURRENT 
so.--~~-.---.--,---.-,--,.~ 

I-TA - 25•c -+--<_,J.,__-+---+--t--1r-1 

le - COL1£CTOR CURRENT - mA 



FAIRCHILD TRANSISTORS 2N3638 •• 2N3638A 

NOTES: 

3 
~ 1.:0 
Ii! 
!S! 

~ 0.5 r-___,r-~l'-+~-+--+-+-+-l 
l'.l 
6' i 0.2 

i 
u 

-2.0 -5.0 -10 -20 
le • COLl£CTOR CURRENT • m.A 

SMALL SIGNAL CHARACTERISflCS 

~ 1.3~-'"-.-~~-.,.-~--~ 
> 
i:i 

- 8.0 -12 -16 -20 
YcE • COLl£CTOR VOLTAGE - VOLTS 

(1) These ratings are limiting values above which the serviceability of any individual semicond.uctor device may be impaired. 

(2) These are steady state limUs. The factory should be consulted on applications involving pulsed or low duty cycle operations. 

~ 1.5,---,--..,.--,--,.--.,.--,---, 

IQ l.4f- 'c • ~10.mA -+--t---1--+---l 
Yee -JOY 

t-< l.3f---+--t---1--+---!---l-h1e 
!C I~ 
'" 1.21---+--f--+---'+--+~'I--~ I ,, z~ 
;:i I.I ..p- 'l-i 

: 1.0 l-.:-1~h~ .. '-t-b::I:-:::=: ~~~~==f:=F~"oe~ 
~ 0.9t-hre ~.,___ 
l'.l 0.8 w. 
6' 7 hie.#" hre i o. 
l;! 0.6~~-+---1--+---+--!---+--I 
! 0.5 
u -~~-'-,-20~-+o-~20-~e--~,L--20~-'100 

TA • AMBIENT TEMPERATURE - •c 

(3) These ratings give a maximum Junction temperatura of 125°C and junction to case thermal resistance of 14 °C/Watt (derating factor of 7.0mW/"C); 
junction to ambient thermal rasistance of 333°C/Watt (derating factor of 3;0 mW/"C). 

(4) Rating refers to a high-current point where colleetor to emitter voltage is lowest. For more information send for Fairchild Publication APP-4/2. 

(5) Pulse conditions: length = 300 µs; duty cycle = 1 % . 
(6) See switching circuit for exaet values of le, 181 .• and 182• 

h PARAMETERS (f = 1-0 kHz) 

2N3638 2N3638A 
SYMBOL CHARACTERISTIC MIN .. TYP. MAX. MIN. TYP. MAX. UNITS TEST CONDITIONS 

hie 
hoe 
h,e 
hfe 

Input Resistance 
Output Conductance 
Voltage Feedback Ratio 
Small Signal turrent Gain 25 

VIN= -9.0V 
tr• ft < 6.0ns 

PULSE WIDTH = 0.5µs 
ZIN= 500 

200 2000 480 2000 ohms 
80 1200 80 1200 µmhos 
162 2600 162 1500 xlQ-6 
74 100 180 

ToN and ToFF TEST CIRCUIT 

Vee= +3.1 v 
0.1 

~ lk 

1.0 1700 

}! 
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Vee= -lOV 

0.1 

30~ ! 
ro SAMPLING SCOPE 
tr < 1.0ns 
ZIN ~ lOOkO 

le =lOmA VeE= -lOV 
le =lOmA VeE= -lOV 
le =lOmA VeE= -lOV 
le =lOmA VeE= -lOV 



2N3639 • 2N3640 
PNP HIGH-SPEED LOGIC SWITCHES 

SILICON PLANAR* EPITAXIAL TRANSISTORS 

The 2N3639 and 2N3640 are very high speed silicon PNP logic transistors. They are 

epitaxial PLANAR"' units and feature 500 MHz fT and Ts of 30 and 50 ns respectively. 

ABSOLUTE MAXIMUM RATINGS [Note 1] 

Maximum Temperatures 

Storage Temperature 

Operating Junction Temperature 

Lead Temperature (Soldering, 10 sec time limit) 

Maximum Power Dissipation 

-55°c to +125°C 

+125°C Maximum 

+260°C Maximum 

Total Dissipation at 25°C Case Temperatures (Notes 2 & 3) 

at 25°C Free Air Temperature (Notes 2 & 3) 

0.5Watt 

0.2Watt 

Maximum Voltages 

Collector to Base Voltage 

Collector to Emitter Voltage (Note 4) 

Emitter to Base Voltage 

2N3639 

-6.0 Volts 

-6.0 Volts 

-4.0 Volts 

2N3640 

-12 Volts 

-12 Volts 

-4.0 Volts 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

Symbol Characteristic 
2N3639 2N3640 

Min. Typ. Max. Min. Typ. Max. Units 

T Charge Storage time (Note 5)pond. C 
s 

30 50 ns 

ton Turn On Time (Note 5) Cond. B 25. 25 ns 

ton Turn On Time (Note 5) Cond. A 26 60 26 60 ns 

toff Turn Off Time (Note 5) Cond. B 25 35 ns 

toff Turn Off Time (Note 5) Cond. A 38 60 38 75 ns 

hfe High Frequency Current Gain 5.0 7.5 5.0 7.5 
(f = lOOMHz) 

hfe High Frequency Current Gain 3.0 6.0 3.0 6.0 
(f = lOOMHz) 

hFE DC Pulse Current Gain (Note 6) 30 63 120 30 63 120 

hFE DC Pulse Current Gain (Note 6) 20 50 20 50 

VCE(sat) Collector Saturation Voltage -0.07 -0.16 -0.14 -0.2 Volts 

VCE(sat) Collector Saturation Voltage ~0.19 -0.5 -0.37 -0.6 Volts 
(pulsed, see note 6) 

VCE(sat) Collector Saturation Voltage -0.1 -0.25 -0.18 -0.3 Volts 

VCE(sat) Collector Saturation Voltage -0.08 -0.23 -0.15 -0.25 Volts 
(TA= +65°C) 

VBE(sat) Base Saturation Voltage -0.75 -0. 9 -0. 95 -0. 75 -0.9 -0.95 Volts 

VBE(satj Base Saturation Voltage -0.8 -0.9 -1.0 -0.8 -0.9 -1.0 Volts 

VBE(sat) Base Saturation Voltage -1.1 -1.5 -1.1 -1.5 vcilts 
(pulsed, see note 6) 

313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962·5011, TWX: 910-379-6435 
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PHYSICAL DIMENSIONS 

NOTES: All dimensions in inches 
All leads electrically isolated from case 
leads are nickel 
Package weight 1s 0.31 gram 

Test Conditions 

le~ lOmA, lBl ~ lOmA, 1B2 ~ -lOmA 

le ~ 50 mA 1s1 ~ 5.0 mA 

le ~ 10 mA 1Bl ~ 0.5 mA 

le~ 50mA, 1s1 ~ 5;0mA, 1s2 ~ -5.0mA 

le~ lOmA, lBl ~ 0.5mA, 1B2 ~ -0.5mA 

le = 10 mA VCE • -5.0 V 

le = 10 mA VCB = 0 

le 10 mA VCE = -0.3 v 

le = 50 mA VCE = -1.0 v 

le 10 mA 1s = 1.0 mA 

le .. = 50 mA 
1s = 5.0 mA 

le = 10 mA 1s = 0.5 mA 

le .. 10 mA lB . 1.0 mA 

le = 10 mA 1s 0.5 mA 

le = 10 mA lB 1.0 mA 

le 50 mA lB . 5.0 mA 

* Planar is a patented Fairchild process. 

l=.AIRCHILCJ 

SEMICONDUCTOR 
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FAIRCHILD TRANSISTORS 2N3639 • 2N3640 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

Symbol Characteristic 
2N3639 2N3640 Test Conditions Min. Typ. Max. Min. Typ. Max. Units 

ICES Collector Reverse Current 0.02 10 nA VCE = -3.0 v VEB 0 

ICES Collector Reverse Current 0.05 10 nA VCE = -6.0 v VEB 0 

ICES Collector Reverse Current 0.02 1.0 µA VCE = -3.0 v VEB 0 
(TA= +65°C) 

ICES Collector Reverse Current 0.05 1.0 µA VCE = -6.0 VEB = 0 
(TA= +65°C) 

Cobo Common Base Open Circuit 1.85 3.5 1.85 3.5 pF IE 0 VCB = -5.0 v 
Output Capacitance 

Cobo Common Base Open Circuit 2.5 5.5 2.5 5.5 pF IE 0 VCB = 0 
Output Capacitance 

cibo Common Base Open Circuit 1.8 3.5 1.8 3.5 pF IC 0 VEB = -0.5 v 
Input Capacitance 

BVCBO Collector to Base Breakdown -6.0 -12 Volts IC 100 µA IE 0 
Voltage 

BVCES Collector to Emitter Breakdown -6.0 -12 Volts IC 100 µA VEB 0 
Voltage 

VCEO(sust) Collector to Emitter Sustaining -6.0 -12 Volts I = 10 mA IB 0 
Voltage (Notes 4 and 6) C (pulsed) 

BVEBO Emitter to Base Breakdown -4.0 -4.0 Volts IE = 100 µA IC 0 
Voltage 

NOTES: 

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 

(3) These ratings give a maximum junction temperature of125°C and junction-to-case thermal resistance of 200°C/Watt (derating factor of 5.0mW/°C);junction-to-ambient 
thermal resistance of 500°C/Watt (derating factor of 2.0mW/°C). 

(4) This rating refers to a high-current point where collector-to-emitter voltage is lowest. 

(5) See switching circuit for exact values of IC' IBl' and IB2• 

(6) Pulse Conditions: lengtb = 300 µs; duty cycle= 1%. 

TYPICAL COLLECTOR CHARACTERISTICS* 

2N3639 

ACTIVE REGION 

~ 
~ -6.0 

~ -4. 0 lf-:--"I""''---+--~li:i"'=--t-_,__-++-'+I 
8 

0 0~~--2•.o~--4~.o~--~6.-o-"·-8.•o~--1~0~""'-12 
V CE - COLLECTOR ·EM! TTER VOLTAGE • VOLTS 

SATURATION REGION 

-0.1 -0.2 -0.3 -0..4 -0.5 
VcE - COLLECTOR-EMITTER-VOLTAGE· VOLTS 

11 

I 
E 
~ 
_u 

• Single family characteristics on Transistor Curve Tracer. 

2N3640 

ACTIVE REGION 

VCE • COLLECTOR· EMITTER VOLTAGE • VOLTS 

SATURATION REGION 
-50 

-40 

·30 

-20 

-10 

0 ·0.2 ·0.4 ·0.6 -0.8 

VCE • COLLECTOR - EMITTER VOLTAGE - VOLTS 
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·20 

·1.0 

2N3639 2N3640 

BASE CHARACTERISTICS* 
-so~-~---~~----~ 

11 -40 T 
18 • ·2.0mA""i---, 

~ -301---t---hHfifl+---l----l 
~ 
E 

-4.0mA-t--

~ -201-----+--+-Jl-lfl~--+---l 
8 -6.0mA- ~-10.0mA 

_':> -10 l---+--+-f-H+l-+--+----1 

·8.0mA-

-0.4 ·O.B ·1.2 -1.6 -2.0 
VBE • BASE-EMITTER VOLTAGE • VOLTS 

DC PULSE CURRENT GAIN VERSUS 
COLLECTOR CURRENT 

110 1---+-+++-+-++++-+--+-+-H---i 

50 ~ 
40 

0.1 0.5 1.0 5 10 50 100 

le • COLLECTOR CURRENT - mA 



FAIRCHILD TRANSISTORS 2N3639 • 2N3640 

1211 
'I§. 

!! 100 

! 
~ Ill 

!1 I IO 

~ 40 

~ m 
jl 

0 

COLLECTOR REVERSE CURRENT 
VERSUS AMBIENT TEMPERATURE 

TA • AMBIENT TEMPERATURE • °C 

COLLECTOR REVERSE CURRENT 
VERSUS REVERSE BIAS VOLTAGE 

, , , , 
, , 

, , 
L 

L 
v 

- • 2N3639 v ----y-
0 -2.0 ·4.D ·6.D -8.0 -10 -12 

VCE • COU£CTOR - EMITIER - VOLTS 

STORAGE TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENTS 

~ 0.41--"'-'--i----1---...... ---11---,,4 

I 
" 0.31--___,I---

~ 
z 
~ 0.21--___,l-7'--+--¥'---t. /--t---

~ 
-~ O.lo---+------...F--_.,...F--___,1----1 

00'----'0.-1-0~.2--o~.i--o~ .• --'o.5 

I B2 • TURN OFF BASE CURRENT • mA 

FALL TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENTS 

le • l.DmA 

1i o.• ,__vc_c ... • _-2._ov--+--<F----+---.1 

0 0'----'o.-1-~0.2--0~.i--'---'o.5 

I B2 - TURN OFF BASE CURRENT • mA 

TYPICAL ELECTRICAL CHARACTERISTICS 

COLLECTOR SATURATION 
VOLTAGE VERSUS COLLECTOR 

CURRENT 

= -D.021--t-t-t+---t----t-i-+TAT-" 25_•.,_c -t-++i--t 
.21 il2N36«1 

Jt-o.011-~~~~~~--~2~N3639~ 
-0.1 -1.D ·10 ·100 

-5.0 

§ -4.0 
> 

l!I 
~ -3.0 

~ 
~ ·2.D 

>'tJ-1.0 

le - COUECTOR CURRENT - mA 

CONTOURS OF CONSTANT GAIN 
BANDWIDTH PRODUCT (fy) 

[! v_ 
~"I'/ 

"+--" 

~ 
I\ ' I\ 1 

:i Ji ~ i I 
D 
0.1 

l l§ a 
1.0 

~i # 
10 100 

IC - COLIICTOR CURRENT • mA 

STORAGE TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENTS 

1i 4.0l---i------<t---+11----t--......., 

~ 8 3.01----+-. -11'---+--..'--+----I 

~ 
~ 2.01--___,f-+---+~-+. F-+----::::.1 

~ 

0o'---1~.0--2.'-o --'3.'-o --'._-o --'5.o 

I B2 • TURN OFF BASE CURRENT • mA 

FALL TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENTS 

Vee • -2.ov 

l.o 2.0 3.o •.o 5.o 
IB2 - TURN OFF BASE CURRENT - mA 
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BASE SATURATION VOLTAGE 
VERSUS COLLECTOR CURRENT 

I!!-•.•~~~~~~~~~~ 
~ lc·•O 18 

< 

INPUT AND OUTPUT 
CAPACITANCES VERSUS 
REVERSE BIAS VOLTAGE 

REVERSE BIAS VOLTAGE - VOLTS 

STORAGE TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENTS 

2.0 4.0 6.0 8.0 10 
IB2 - TURN OFF BASE CURRENT - mA 

FALL TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENTS 

e 8.0 t--1----11-----<>-+-----<1--........., 

I a 6.o 

~ 
z 
~ 4.0>--t-+----<>+-- .,_ _ _,_~ ... 

ill 

00'---2.'-o--'•.'-o--'6.'-o--'a.-o--'10 

I B2 - TURN OFF BASE CURRENT - mA 



FAIRCHILD TRANSISTORS 2N3639 • 2N3640 

20 

10 

5.0 

2.0 

1.0 
1.0 

SWITCHING TIMES VERSUS 
COLLECTOR CURRENT 

SWITCHING TIMES VERSUS 
AMBIENT TEMPERATURE 

le ~ IOmA 

181 • 182 • 0.5mA 

~ 
~ 201"'--~--+-~~"-l--+----I 
~ z 
'i' 
~ 

~ 10 ~-+-7-+----=iF""'-t-~~=I 

2.0 5.0 10 20 50 50 
le - COLLECTOR CURRENT - mA TA - AMBIENT TEMPERATURE - °C 

PROPAGATION DELAY TIME 
VERSUS 

COLLECTOR SUPPLY VOLTAGE 

10 l----+---+--1--+--+--l---I 

~ 8.0 
~ 

~ 6.0 

13 

~ 4.0 
;l; 

~ 
~"8. 2.0 t---+--t---+----l--+---t-----t 

0o -1.0 -3.0 -5.0 

Vee - COLLECTOR VOLTAGE - VOLTS 

TURN ON AND TURN OFF 
TEST CIRCUIT 

-7.0 

100 

To Sampling Scope 
ZIN~ lOOkQ 
tr < l.Ons 

· Jl_ VIN 0.1 

Pulse Width> lOO~s . SlQi--.....,vv..~+1. 
ZIN = 50Q 
tr, t1 < r. Ons -= -= 

:g 
<; 

t5 

~ 
fli 

" Bl 
~ 
;:; 
~ 

~ 
~ 

> 

DELAY TIME VERSUS TURN ON 
BASE CURRENT AND REVERSE 

BASE EMITTER VOLTAGE 

I Bl - TURN ON BASE CURRENT - mA 

RISE TIME VERSUS COLLECTOR 
AND TURN ON BASE CURRENTS 

IC - COLLECTOR CURRENT - mA 

FIVE STAGE RING OSCILLATOR FOR MEASUREMENT OF 
PROPAGATION DELAY 

Vee 

~-------

i----5 TRANSISTORS --1 
l 

lpd·--
101osc 

Vee VBB VIN 
Cond. A -UV -6.0V +5.0V 
Cond. B -4.5V +2.5V -7.0V 
Cond. C -3.0V -lOV +9.0V 

OUTPUT 

Rl RB RBB 'e 
130Q 5kQ 5kQ R< lOmA 
82Q 680Q lkQ R< 50mA 
270Q 390Q 510Q ~ lOmA 

NON-SATURATED SWITCHING PERFORMANCE 

+0.5V ·5V 

lk 

0.1 

VINL_j':"lV~ 

150 FD-700 

2 ns I division 

4-60 



2N3641•2N3642•2N3643 
NPN CLASS-C RF AMPLIFIERS 

AND HIGH CURRENT SWITCHES 
DIFFUSED SILICON PLANAR" EPITAXIAL TRANSISTORS 

The 2N3641, 2N3642, and 2N3643 are NPN silicon PLANAR epitaxial transistors designed for 

service as Class-C RF amplifiers and high current switches. They feature outstanding RF 

performance with 700 mW power output at 30 MHz typical. Total switching times are 94 nsec 

typical at 300 mA. 

ABSOLUTE MAXIMUM RATINGS [Note 1] 

Maximum Temperatures 

Storage Temperature 

Operating Junction Temperature 

Lead Temperature (Soldering 1/16" ±1/32", 10 sec time limit) 

Maximum Power Dissipation 

Total Dissipation at 25°C Case Temperature (Notes 2 & 3) 

at 25°C Ambient Temperature (Notes 2 & 3) 

Maximum Voltages and Current 

Collector to Base Voltage 

Collector to Emitter Voltage (Note 4) 

Emitter to Base Voltage 

-55°C to +125°C 

125°C Maximum 

260°C Maximum 

0.7 Watt 

.35 Watt 

2N3641 
2N3643 2N3642 

60 Volts 60 Volts 

30 Volts 45 Volts 

5.0 Volts 5,0 Volts 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

Symbol Characteristic Min. Typ. Max. Units 

GPE Amplifier Power-Gain (Note 7) 10 
(f = 30 MHz) 

12 dB 

lJ Collector Efficiency 
(f = 30MHz) 

(Note 7) 60 75 % 

hfe High Frequency Current Gain (f = 100 MHz) 2.5 

hFE DC Pulse Current Gain 2N3641 2N3642 40 
(Note 5) 2N3643 100 

75 120 

220 300 

hFE DC Pulse Current Gain 2N3641 2N3642 15 
(Note 5) 2N3643 25 

62 

125 

t '}'urn On Time on (Note 6) 14 nsec 

toff Turn Off Time (Note 6) 80 nsec 

NOTES: 
(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

Ic 

Ic 

Ic 

Ic 

Ic 

Ic 

Ic 

IC 

Ic 

1B2 

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 

PHYSICAL DIMENSIONS 
Epoxy package 

T0-105 

.325 ~it·------< 

3 LEADS 

8ti DIA. 

NOTES: All dimensions in inches 
Leadsaregold·platedkovar 
Package iselectricallyNon· 
conductive material 
Packageweightis0.66gram 

Test Conditions 

= 0 VCE 15 v 
(Zero Signal) 

= 0 VCE 15 v 
(Zero Signal) 

50 mA VCE 5.0 v 
150 mA VCE 10 v 
150 mA VCE 10 v 
500 mA VCE 10 v 
500 mA VCE 10 v 

~ 300 mA IBl ~ 30 mA 

R: 300 mA, 1Bl 
:::: 30 mA 

R: -30 mA 

* Planar is a patented Fairchild process. 

(3) These ratings give a maximum junction temperature of 125"C and junction-to-case thermal resistance of 143°C/Watt (derating factor of 7.0mW/°C); 
junction-to-ambient thermal resistance.of 286 °C /Watt (derating factor of 3.5mW/"C). 

(4) This rating refers to a high-current point where collector-to-emitter voltage is lowest. 

(5) Pulse Conditions: length = 300 µ.s; duty cycle = 1 %. 
(6) See switching circuit for exact values of IC, 181 , and 182. 

(7) PIN = 40 mW, Ra = 140 ohms, RL = 260 ohms, see test circuit. 

313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 
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FAIRCHILD TRANSISTORS 2N3641 • 2N3642 • '2N3643 

ELE~~ICAL CHARACTERISTICS (25"C Free Air Temperature unless otherwise noted) 

Symbol Characteristic Min. Typ. Max. Units Test Conditions 

BVCBO Collector to Base Breakdown Voltage 60 Volts le 10 µA IE 0 

VCEO(sust) Collector to Emitter Sustaining 
Voltage (Notes 4 & 5) 2N3641 2N3643 30 Volts le 10 'inA IB 0 

2N3642 45 Volts le 10 mA IB 0 

BVEBO Emitter to Base Breakdown Voltage 5.0 Volts le 0 IE 10 µA 

Cobo Output Capacitance 8.0 pF IE 0 VCB 10 v 
VCE(sat) Collector Saturation Voltage 0.13 0.22 Volts le 150 mA le 15 mA 

VCE(sat) Collector Saturation Voltage 0.35 Volts IE 500 mA IB 50 mA 

1CES Collector .Reverse Current 0.05 µA VCE 50 v VEB 0 

ICES(65oC) Collector Reverse Current 1.0 µA VCE = 50 v VEB 0 

TYPICAL ELECTRICAL CHARACTERISTICS 

COLLECTOR CHARACTERISTICS* 

2N3641•2N3642 2N3643 

ACTIVE REGION SATURATION REGION ACTIVE REGION SATURATION REGION 

~ lOOi--'~~A--+--+--+--+-+-+--+--1 
'IL._ la •O 

00!"'-""""""'o.""'2 ......... 0.4,..... ...... 0.6,........,0,.,,.B ..... ...,.l.O 
o 12 la •O 

0 0.2 0.4 0,6 0.8 1,0 
VcE -COLL£CTOR-EMITTER VOLTAGE -VOLTS VcE - COLl£CTOR-EMITIER VOLTAGE - VOLTS VCE - COLL£CTOR-EMITTER VOi.TAG! -VOi.TS VCE -COUECTOll-EMITTER VOi.TAG£ - VOLTS 

~ 
0.5 

Ill o. 
;! 
!$! 
i!i 0. 

I 
!:! o. 

I o. 

4 

3 

2 

I 

0 

,,,\; 

COLLEtTOR SATURATION VOLTAGE 
VERSUS COLLECTOR CURRENT 

•c ·1018 

v! 
25C<;;~ 

1l': 
Pl 

1.0 s.o 10 so 100 

lc - COUECTOR CURRENT - mA 

1.6 

~ 1.4 
I 

Ill 1.2 ; 
i!i 1.0 
!ii 
~ 0,8 

~ 0.6 
I 

~w 0.4 
>m 

0.2 
1.0 

BASE SATURATION VOLTAGE . 
VERSUS COLLECTION CURRENT 

lc •IOI 

~ 
lo-

µ µ 

s.o 10 so 100 

lc - COLLECTOR CURRENT - mA 
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250 

0 

PULSE DC CllRRENMAIN 
VERSUS COLLECTOR CURRENT 

ll1 l ·~ VCE • IOV l"l 
~ N 
YI 

L 

111 
~ ~ 

v ~ tI 1 t-1 

0.01 0.1 1.0 10 100 500 
le - COUECTOR C~RENT - mA 



FAIRCHILD TRANSISTORS 2N3641 • 2N3642 • 2N3643 

TYPICAL ELECTRICAL CHARACTERISTICS 

EMITTER TRANSITION AND 
OUTPUT CAPACITANCE VERSUS 

REVERSE BIAS VOLTAGE 

10 ~t-H-t-j'----,t-lttt.--r---t-ttt---1 
"'" ;r J ::ti;'·"'-. -+--+-+-++--t 

6.o t-H-1+-t-H'l't'----k:::-H*--l 11 ~ 
2.00.1 1.0 10 

REVERSE BIAS VOLTAGE - VOLTS 

500 GENERATOR 
P1N = 40mW 

110-580pF 

100 

CONTOURS OF CONSTANT GAIN 
BANDWIDTH PRODUCT (f,) 

0•11.0 2.0 s.o 10 10 so 100 200 

le - COUECTOR CURRENT - mA 

30 MC AMPLIFIER TEST CIRCUIT 

\ RFC 

7-lOOpF 7-lOOpF 55-300pf--~ 

.01 

T 1 - 4 Turns no. 20 Wire, %" Dia. x ~" Long, Midtapped. 

L1 and L2 - 4 Turns no. 20 Wire, V." Dia. x W' Long. 

Variable Capacitors are Compression Mica. 

INPUT ADMITTANCE VERSUS 
COLLECTOR CURRENT -
OUTPUT SHORT CIRCUIT 

'c - COUECTOR CURRENT- mA 

REVERSE TRANSFER ADMITTANCE 
VERSUS COLLECTOR CURRENT -

INPUT SHORT CIRCUIT 

! -tire •cE • l.OV _J7' 
e 8,0 l--""r'"'r-.....---1""--"'-l '-+++--I 
I 

1;! 
~ 6.0t---+-~H---l--+--+-+-+---1 
~ I 4.0 f-"'Te VcE • lDV--+--+--t-+-+----1 

IH 
; 2.0 -gre ~· 1.0V 

I -gre VcE •lOV 

! 
OL---=7--'-'-'----''----'-..J.....1--'---' 
1.0 2.0 S.O 10 20 50 100 

le - COLl£CTOR CURRENT - mA 
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.01 

Vee = 15V 

FORWARD TRANSFER ADMITTANCE 
VERSUS COLLECTOR CURRENT -

OUTPUT SHORT CIRCUIT 
140 

r·udMHz l 
l 11 v 

~ t----1 c~ . 
~I 

~ P' ~ VcE·IOV 

r- 're VcE•IV-!'-... N 

± 
l'b 

r' 

l ~ 
1.0 2.0 s.o 10 so 100 

'c - COLLECTOR CURRENT - mA 

TYPICAL POWER IN 
VERSUS POWER OUT 

PIN - INPUT f>(MIER - mW 

~ 16 
e 
e 
I 

1;! 12 
~ 

~ 
~ 8. 0 

§ 
I 

~ 4.0 

0 

p OUT = 400mW min. 

at'I ~ 60% 

SOQ LOAD 

OUTPUT ADMITTANCE VERSUS 
COLLECTOR CURRENT -
INPUT SHORT CIRCUIT 

f• 125 MHz 

!'.'.'. 

w~ .,.... V1 
t-- \l~Cl ll 

111 ···· . . ,~.z 
~ ~ boe VcE. • lOV 

b::::::: 
·- ~r'"" 

goe~ 

I--
1.0 2.0 5.0 10 50 100 

le - COLLECTOR CURRENT - mA 



Pulse Source 
Rise Time :s l.Onsec 
zin=SOQ 

FAIRCHILD TRANSISTORS 2N3641··2N3642 • 2N3643 

TYPICAL ELECTRICAL CHARACTERISTICS 

TYPICAL SMALL SIGNAL CHARACTERISTICS 
IF:::: 1kHz,Vee=10 VOLTS) 

Symbol Characteristic 

hie 

hoe 

hre 

hfe 

Input Resistance 

Output Conductance 

Voltage Feedback Ratio 

Small Signal Current Gain 

SWITCHING TIMES VERSUS 
AMBIENT TEMPERATURE 

Yee • 2SV 
r le .. JOOmA-t---+---+-1--+--1 

aot-1 81 .. JOmA-r--;--;-+--±;;.o""" 

t--182 .. ·lOmA 1• --i-
llO ~ 

TA • AMBIENT TEMPERATURE • "C 

TURN-ON 
TEST CIRCUIT 

+25V 

50Q 

To Sampling Scope 
Rise nme :s l.Onsec 
Input Z"' lOOkQ 

•c 
2N3641 
2N3642 

lOmA 50mA 

460 350 

55 405 

130 500 

90 97 

2N3643 

lOmA 50mA Units 

950 880 Ohms 

83 660 µmhos 

205 1500 xl0-6 

170 220 

SWITCHING TIMES 
VERSUS 

COLLECTOR CURRENT 

Isl• 192 .!£ 
10 

Vee ·2Sv 

'b.. 
120 

100 

80 ~ 
N 

N 

1, 
;.!:."-+--

20 

0 d 
10 20 50 100 200 soo lllOO 

le - COWCTllR CURRENT- mA 

TURN-OFF 
TEST CIRCUIT 

-15V +25V 

+3:g_V 
lOµsec 

0 

PULSE SOURCE 

~mo 

RISE TIME :s 20 nsec -= 
Zin • 50Q 
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TO SAMPLING SCOPE 
RISE TIME :S 1.0 nsec 
INPUT Z "' lOOkQ 



FT3641•FT3642 • FT3643 
NPN CLASS-C RF AMPLIFIERS AND HIGH CURRENT SWITCHES 

DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS 

• pd .•••••.•••• 3.0 w AT 25°C CASE TEMPERATURE 
450 mW AT 25°C AMBIENT TEMPERATURE 

• HIGH GAIN •.•••• 400 mW RF POWER OUT AT 30 MHz 
• HIGH BETA .••••. 100 (MIN) AT 150 mA, 25 (MIN) AT 500 mA 
• HIGH fr ••• • •••• 250 MHz (MIN) AT 50 mA 
• FAST SWITCHING • • • 60 ns (MAX) t0n AND 150 ns (MAX) t011 AT 300 mA 
• LOW Vce(satl ••••• 0.22 V (MAX) AT 150 mA, 0.35 V (TYP) AT 500 mA 

ABSOLUTE MAXIMUM RATINGS [Note ll 

Maximum Temperatures 
Storage Temperature 
Operating Junction Temperature 
Lead Temperature (Soldering, 10 second time limit) 

Maximum Power Dissipation 
Total Dissipation at 25°C Case Temperature [Notes 2 and 31 

at 25°C Ambient Temperature [Notes 2 and 3! 

Maximum Voltages 
Veto Collector to Base Voltage 
Vero Collector to Emitter Voltage [Note 4! 
Vuo Emitter to Base Voltage 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

-55°C to + 125°C 
125°C 
2so0 c 

FT3642 
60 Volts 
45 Volts 
5.0 Volts 

3.0 Watts 
0.45 Watt 

R3641 
FT3643 
60 Volts 
30 Volts 
5.0 Volts 

R3641 • R3642 FT3643 

PHYSICAL DIMENSIONS 
in accordance with 

JEDEC (T0·105) outline 

.240 
MAX. 
I 

3 LEADS 

8ll DIA. 

---1 
~_jMIN. 

NOTES. All d1mens1ons rn inches 
leads are gold·plated nickel 
Packa1e 1s electrically Non­
conduct1ve material 
Package weight 1s 0."66gram 

SYMBOL CHARACTERISTICS MIN. TYP. MAX. MIN. TYP. MAX. UNITS TEST CONDITIONS 

1/ 

NOTES: 

Amplifier Power Gain (f = 30 MHz) (Note 7) 

Collector Efficiency (f = 30 MHz) (Note 7) 

High Frequency Current Gain (f = 100 MHz) 
DC Pulse Current Gain (Note 5) 
DC Pulse Current Gain (Note 5) 
Turn On Time (Note 6) 
Turn OffTime (Note 6) 

10 

60 

2.5 
40 
15 

12 

75 

75 
62 
14 
80 

10 

60 

8.0 2.5 
120 100 

60 
150 

25 

12 dB 

75 % 

8.0 
220 300 
125 
14 60 ns 
80 150 ns 

(I) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) These are steady state limits .. The factory should be consulted on applications involving pulsed or low duty cycle operations. 
(3) These ratings give a maximum junction temperature of 125°C and junction to case thermal resistance of 33.3°C/Watt (derating 

thermal resistance of 222°C/Watt (derating factor of 22.2 mW/ 'C). 
(4) This rating refers to a high current point where collector to emitter voltage is lowest. 
(5) Pulse Conditions: length = 300 µs; duty cycle = I%. 
(6) See switching circuit for exact values of le, 181, and 162. 
(7) P1N = 40 mW. See Test Circuit. 

lc=O Vce=l5V 
(zero signal) 

lc=O VeE=15V 
(zero signal) 

le= 50 mA Vee= 5.0V 
le= 150 mA VeE = lOV 
le= 5QOmA Vee= 10 V 
le= 300 mA 161 = 30 mA 
le= 300 mA 161 = 30 mA 

162 = -30 mA 

''' Planar is a patented Fairchild process. 

factor of 30 mW/°C); junction to ambient 

F.A.IRCHILCJ 

SEMICONDUCTOR 
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_.., 

I FAIRCHILD TRANSISTORS FT3641 • FT3642 • FT3643 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperatur.e unless otherwise noted) 

SYMBOL CHARACTERISTICS MIN. TYP. MAX. UNITS TEST CONDITIONS 

BVeso Collector to Base Breakdown 'Voltage 60 Volts le= 10 µA IE= 0 
VeEO(sus) Collector to Emitter Sustaining Voltage (Notes 4 and 5) 

(FT3641, FT3643) 30 Volts le = 10 mA (pulsed) IB = 0 
(FT3642) 45 Volts le= 10 mA (pulsed) 18 =0 

BVEBO Emitter to Base Breakdown Voltage 5.0 Volts le=O IE= lOµA 
Cobo Output Capacitance (f = 1.0 MHz) 8.0 pf IE= 0 Yes= lOV 
VCE(sal) Pulsed Collector Saturation Voltage (Note 5) 0.13 0.22 Volts. le =150 mA 18 =15 mA 
VBE(sot) Pulsed Emitter Saturation Voltage (Note 5) 1.10 Volts le= 150 mA Is== 15 mA 
ICES Collector Reverse Current 0.05 µA VeE = 50V VEB = 0 
leesC65°C) Collector Reverse Current 1.0 µ.4, Vee= 50V VEs = 0 

TYPICAL ELECTRICAL CHARACTERISTICS 

COLLECTOR CHARACTERISTICS* 

FT3641 • FT3642 FT3643 

ACTIVE REGION SATURATION REGION . ACTIVE REGION SATURATION REGION 
so 

TA· 25°C 
500 

400 
i i 
I I 

i IS 
~ 

lOO 

I e 
20 i;j 100 

8 
I I 

_.., .:> 
100 , 

0o 0.2 0.4 0,6 0.8 1.0 40 so 
olZ te·o 

0 0.2 0.4 0.6 0.8 1.0 

VcE - COLLECTOR·EMITTER VOLTAGE - VOLTS VcE - COUICTOR-EMlffiR VOLTAGE -VOLTS VCE .... COLLECTOR·EMITT£R VOLTAGE - VOLTS VcE - COLLECTOR·EMITTER VOLTAGE ... VOLTS 

~ 
0. 

~ 0. 

~ o. 

I s o. 

~ 
0. 

COLLECTOR SATURATION VOLTAGE 
VERSUS COLLECTOR CURRENT 

5 
ic "lo 18 • 

4 

l 

2 TA·25°C~ 

l ~ v 
0 
1.0 ~.D 10 50 100 500 

'c - COLL£CTOR CURRENT - mA 

BASE SATURATION VOLTAGE 
VERSUS COLLECTION CURRENT 

le· 101 8 

~ 1.41--+-+-++---+--+-+-t-+--+--+-+-H 
I 

l!I 1.2f---+-+-H---+-+-H-+-+--+-H-i g 
i!l 1.0 l--+-t++---+--+-H-+--t--1p-71""1At1 

~ 0.81--+-t-++~. J..1 
~ 1,~ 
; 0.6 ~ ~ 
I 

; 0.41--+-+-++--+-f-+-++--+--+-+-H 
>m 

le - COLLECTOR CURRENT - mA 

*Single Family Characteristics on Transistor Curve Tracer. 
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PULSE DC CURRENT GAIN 
VERSUS COLLECTOR CURRENT 

2SO ,.....,..,..,Ul.,-,.....,,..,..,l ....,.....,...,.,.,............,..,.,.,............"T"n 

vcE • 1ov IL I'\ 
~ ,,., ........................................ -+++-v_....,---+-~ ........ 

~ 001-Hrtt-t-++t',I'· ....... -...-+-+++->--+<~ 
= ~"X 

0.01 0.1 1.0 10 100 

le - COLL£CT~ CURRENT - mA 



so 

0 

0 

FAIRCHILD TRANSISTORS FT3641 • FT3642 • FT3643 

TYPICAL ELECTRICAL CHARACTERISTICS 

INPUT AND OUTPUT 
CAPACITANCE VERSUS 

REVERSE BIAS VOLTAGE 

6.0 l 
l 

1.0 10 

REVERSE BIAS VOLTAGE - VOlTS 

500 GENERATOR 
P1N = 40mW 

110-SSOpF 

.OlµF 

100 

CONTOURS OF CONSTANT GAIN 
BANDWIDTH PRODUCT (f,) 

0•11.0 2.0 >.O 10 211 SO 100 2llO 

le - COlllCIOR CURREN! - mA 

30MHz AMPLIFIER TEST CIRCUIT 

\ RFC 

7-lOOpF 7-lOOpF 55-300pF-.-~ 

Vee = 15V 

.OlµF 

TYPICAL POWER IN 
VERSUS POWER OUT 

PIN - INPUT PCMER - mW 

Pour = 400mW min. 

at"I ~ 60% 

500 LOAD 

T 1 - 4 Turns no. 20 Wire, %" Dia. x \f' Long, Midtapped. 

L1 and L2 - 4 Turns no. 20 Wire, 'h" Dia. x \f' Long. 

Variable Capacitors are Compression Mica. 

RG = 14011, RL· = 26011 as seen by transistor. 

INPUT ADMITTANCE VERSUS 
COLLECTOR CURRENT 

!OUTPUT SHORT CIRCUIT) 

f•125Atfz ] 
I y 

~ _L 
"'"" ~ .\¢' ~ v ~ '!\• 

e:::'.:_ b;, VCE • 111' 

[....-F :J -
b;, Ycc·lov_ 

I il1 

± 

~ 
e B. 
I 

iii 
~ 
~ 6, 

0 

0 

0 

s 4.0 

~ .. 
~ 2.0 
I 

0 

REVERSE TRANSFER ADMITTANCE 
VERSUS COLLECTOR CURRENT 

(INPUT SHORT CIRCUIT) 

f•l25MHz 1? 
·bre Yee· l.OV _....Y 

f--J>,, VcE • IOV 

::r ::r 
-cJre YcE • 1.0V ~ 
-cJre YcE • lOV 

FORWARD TRANSFER ADMITTANCE 
VERSUS COLLECTOR CURRENT 

!OUTPUT SHORT CIRCUITl 

OUTPUT ADMITTANCE VERSUS 
COLLECTOR CURRENT 

UN PUT SHORT CIRCUIT I 

f•l3Nltz 

l.O 2.0 >.O 10 JOO l.O 2.0 ... 10 '° 100 1.0 2.0 s.o 10 20 

'c - COLLECTOR CURRENT - mA le - COLLECTOR CURRENT - mA 'c - COlLECTOR CURRENT - mA 
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Pulse Source 
Rise Time '.5 LOns 
Zin • 50Q 

FAIRCHILD TRANSISTORS FT364l .; .FT3642 '•:. FT3643 

TYPICAL ELECTRICAL CHARACTERISTICS 

TYPICAL .S.MALL SIGNAL CHARACTERISTICS 
··· (f = I kHz, Vee = IOVl 

FT3641 , • FT3642 FT3643 
,<') 

Symbol Characteristic le= 10 mA 50mA IOmA 50mA Units 
h,. 

h~. 

h,. 
h,. 

Input Resistance 
Output Conductance 
Voltage Feedback Ratio 
Small Signal Current Gain 

SWITCHING TIMES VERSUS 
AMBIENT TEMPERATURE 

Vee · 25V 
t- IC =:: 300 mA ---t--t---+-t---+-----; 

80 I-- I Bl • JO mA--t----t-_,-t---::t;:......, 
1---'e2 • -JOmA-+----t ... ';.;• =--1-+V---+----l 

60 -f-1 

'd 

~25_t::::::t::=.t:::::t::=25t:::::t::=5Lo::::t:::::l,, 
TA - AMBIENT TEMPERATURE - °C 

' \ 

TURN-ON 
TEST CIRCUIT 

+25V 

50Q 

To Sampling Scope 
Rise Time '.51.0ns 
lnpulZ"'l00kQ 

460 350 
55 405 

130 500 
90 97 

140 

120 

100 

80 

60 

40 

20 

0 

950 880 Ohms 
83 660 µmhos 

205 1500 xlQ-• 

170 220 

SWITCHING TIMES 
VERSUS 

COLLECTOR CURRENT 

'c 1e1·1e2 ·w 
Vee· 25V 

~ 
~ 
1' 

~ 

t, 
~-i-. 
lid 

10 20 50 100 200 500 1000 

'c - COLLECTOR CURRENT - mA 

TURN-OFF 
TEST CIRCUIT 

-15V +25V 

+3:w_v . 
lOµs 

Q 

PULSE SOURCE 

i!f~O 

RISE TIME $ 20 ns -=-
Zin = 50Q 

TO SAMPLING SCOPE 
RISE TIME $ 1.0 ns 
INPUT Z "' lOOkQ 



2N3644 · 2N3645 
PN,P HIGH CURRENT SWITCHES 

DIFFUSED SILICON PLANAR EPITAXIAL TRANSISTORS 

These PNP silicon PLANAR epitaxial transistors are designed for digital and analog applications 

at current levels up to 500 milliamperes. Their high beta, high fT at high current and high 

LV CEO' make them ideal for use as line drivers and memory applications. 

ABSOLUTE MAXIMUM RATINGS [Note l] 

Maximum Temperatures 

Storage Temperature 

Operating Junction Temperature 

Lead Temperature (soldering, 10 sec time limit) 

Maximum Power Dissipation 

-55°C to +125°C 

+125°C Maximum 

+260°C Maximum 

2N3645 2N3644 

Total Dissipation at 25°C Case Temperature (Notes 2 & 3) O. 7 Watt 0.7 Watt 

0.3 Watt at 25°C Free Air Temperature (Notes 2 & 3) 0.3 Watt 

Maximum Voltages 

Collector to base Voltage -60 Volts -45 Volts 

-60 Volts -45 Volts 
VCBO 

VCEO 

VEBO 

Collector to Emitter Voltage (Note 4) 

Emitter to Base Voltage -5.0 Volts -5.0 Volts 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

SYMBOL CHARACTERISTIC MIN. TYP. MAX. UNITS· 

~E 
hFE 

hFE 

hFE 

hFE 

~E 
hfe 

Cobo 

cibo 

DC Current Gain 

DC Current Gain 

DC Pulse Current Gain (Note 5) 

DC Pulse Current Gain (Note 5) 

DC Pulse Current Gain (Note 5) 

DC Pulse Current Gain (Note 5) 

High Frequency Current Gain (f = 100 Mc) 

Common Base Output Capacitance 

Common Base Input Capacitance 

Additional Electrical Characteri.stics on page 2 

NOTES: 

40 

80 

100 

115 

100 

20 

2.0 

170 

200 

270 

160 

150 

50 

2.50 

4.5 

15 

300 

300 

8.0 

25 

(1) These ratings are limiting values above which the serviceability of any individual semiconductor may be impaired. 

pf 

pf 

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 

IC 

IC 

IC 

IC 

re 
IC 

IC 

IE 

IC 

PHYSICAL DIMENSIONS 
Epoxy package 

T0-105 

.325 ~1~·-----_,1 
f 

.240 

.......,.,.___.~· 
~ ~ ~_5MIN. ' 3 LEADS 

:8l~DIA. 

NOTES: All dimensions in inches 
Leadsaregold-platedkovar 
Package is electrically Non· 
conductive material 
Packageweightis0.66gram 

TEST CONDITIONS 

100 µA VCE = -10 

1.0 mA VCE = -10 

10 mA VCE = -10 

50 mA VCE = -1.0 

150 mA VCE = -10 

300 mA VCE = -2.0 

20 mA VCE = -20 

0 VCB = -10 

0 VEB = -0.5 

v 
v 
v 
v 
v 
v 
v 
v 
v 

(3) These ratings give a maximum junction temperature of 125°C and junction-to-case thermal resistarice of 143°C/Watt (derating factor of 7.0mW/°C); junctlon-to-ambien 
thermal resistance of 333°C/Watt (derating factor of 3.0mW/°C). · 

(4) Rating refers to a high-current point where collector-to-emitter voltage is lowest. 

(5) Pulse Conditions: length= 300 µsec; duty cycle= 1%. 

(6) See switching circuit for exact values of IC' 181 , and 182. 

l=AIRCHILCJ 

SEMICONDUCTOR 
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FAIRCHILD TRANSISTORS 2N3644 • 2N3645 

ELECTRICAL CHARACTERISTICS (25~C free air tempe.rature unl.ess ottiel'Wise noted) 

SYMBOL CHARACTERISTIC MIN. TYP. MAX. UNITS TEST CONDITIONS 

VCE(sat) Collector Saturation Voltage (Pulsed, see Note 5) -0.08 -0.25 Volts Ic 50 mA IB 2.5 mA 

VCE(sat) Collector Saturation Voltage (Pulsed, see Note 5) -0.18 -0.4 Volts Ic 150 mA IB 15 mA 

VCE(sat) Collector Sat.uration Voltage (Pulsed, see Note 5) -0.5 -1.0 Volts Ic 300 mA IB 30 mA 

VCEO(sust) Collector to Emitter Susfaining Voltage 2N3645 -60 Volts Ic 10 mA IB 0 
(Notes 4 & 5) 2N3644 ~45 Volts (pulsed) 

VBE(sat) . Base Saturation Voltage (Pulsed, see .Note 5) -0.9 -1.0 Volts Ic 50 .mA IB 2.5 mA 

VBE(sat) Base Satu·ration Voltage (Pulsed, see Note 5) -1.0 -1.3 Volts Ic 150 mA IB 15 mA 

VBE(sat) Base Saturation Voltage (Pulsed, see Note 5) -0.8 -2.0 Volts Ic 300 mA IB 30 mA 

BVEBO Emitter to Base Breakdown Voltage -5.0 Volts Ic 0 IE 10 µA 

BVCBO Collector to Base Breakdown Voltage 2N3645 -60 Volts Ic 100 µA IE 0 
2N3644 -45 Volts 

ton Turn On Time (Note 6) 30 40 nsec Ic ~ 300 mA iBl ~ 30 mA 

toff Turn Off Time (Note 6) 65 100 nsec le ~ 300 mA, IBl ~ 30 mA, Ia:! ~ -30 mA 

1CES Collector Reverse Current 2N3645 35 nA VCE= -50 v VBE 
2N3644 35 nA VCE= -30 v VBE 

1CES Collector Reverse Current (+65°C) 2N3645 2.0 µA VCE= -50 v VBE 
2N3644 2.0 µA VcE= -30 v VBE 

TYPICAL ELECTRICAL CHARACTERISTICS 

COLLECTOR CHARACTERISTICS • 

v- _i0.01 

Yer - COLLECTOR EMITTER VOLTAGE - VOLTS 

BASE CHARACTERISTICS • 

0 
;:: 

~ •400 <:! 

~ 

.I z 
< 

-300 -70mA I!' 
.., ~ ... 
e ~ 
·~ -200 

.., 
0 

0 iii! .., 
~ _.., 

·-100 

; 

-0.4 -o.s -1.2 -2.0 

VBE:- BASE EMITTER VOLTAGE - VOLTS 

• Single family characteristics on Transistor Curve Tracer. 
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300 

180 

120 

0 

-0.8 . -1.2 -1.6 -2.0 
Yer - COLLECtOR EMIITER VOLTAGE - VOLTS 

DC PULSED CURRENT GAIN 
VERSUS COLLECTOR CURRENT 

r-Wr:mrvH t- 1111. 
!±tf±:d 

~ ~~~ 
v f\ 

v ~ 
17 ~ N 

-0.001 -0.01 -0.I -1.D -ID -loo -500 

le - COUECTOR CURRENT - mA 

0 

0 

0 

0 



FAIRCHILD TRANSISTORS 2N3644 • 2N3645 

TYPICAL ELECTRICAL CHARACTERISTICS 

~ -0.5 

PULSED COLLECTOR SATURATION 
VOLTAGE VERSUS COLLECTOR 

CURRENT 
] 

1--lc·1018 ~ 

11 
~ 17' 

. 65°S;;:::p 

25°C 

]i -0.01 
11 -1.0 -10 -100 -500 
> 

~ 2 2.0 

le - COLLECTOR CURRENT - mA 

COLLECTOR REVERSE CURRENT 
VERSUS REVERSE BIAS VOLTAGE 

1.0 '-----L--'---'----.J'---'o----, 
0 -10 -20 -30 -40 -50 -60 

16 

.... 
~ 12 
;!; 
u 
1E 
(5 8.0 

u 

4.0 

VcE - COLLECTOR TO EMITTER VOLTAGE - VOLTS 

INPUT AND OUTPUT CAPACITANCES 
VERSUS REVERSE BIAS VOLTAGE 

~ .} 
"' f-- c-1,, 

~~ "c1;;,"'ct 

~"'°lit 
1--+- 0 ~'1,o 

~1;;,l 
~" r... 

f'-,. 

~ 
0 
-0.1 1.0 -10 -50 

REVERSE BIAS VOLTAGE - VOLTS 
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Jl 

10 

PULSED BASE SATURATION 
VOLTAGE VERSUS COLLECTOR 

CURRENT 

le - COLLECTOR CURRENT - mA 

COLLECTOR REVERSE CURRENT 
VERSUS AMBIENT TEMPERATURE 

/ 

0·01 2 '-5--'---,!5'=-o _...__~15=---'---,,100 

TA - AMBIENT TEMPERATURE - °C 

CONTOURS OF CONSTANT GAIN 
BANDWIDTH PRODUCT <frl 

-io ....--r-r-T"l--r-T-m-TTI 1.,.....1 \-r-rn-.,...,..[l JL,_...,.,,,.,171 

!:l -10 1--t-++11-+-+-+tt+ll++-U++-+-++-T--ll-+IH 

~ ' r-.V ~ 
~ -5• 0 ::-::t-::t!t".t=tttt::t=l:~-Jl7 

~ -2.0 ~ JL17rz 
tl.O ll ~1 I/ 
~ 'I'. j_ J 
~ 

le - COLLECTOR CURRENT - mA 



::;> 

~ 

iAIRCHILO lRANSISTORS 2N3644 • 2N3645 

SMALL SIGNAL CHARACTERISTICS 

1.3 1. 5 

4t- le • 1. 
VCE. 

1.2 1. J 

1. 1 

1.1 I. I 

-10 mA 

-10 v 

~ 0.5 1--__c_~-1-JL+---+---+-+-4-l 1.0 

~ 
u 

~ 0.2 
::; 
~ 
u 

Symbol 

-2.0 -5.0 -10 -20 
le - COLLECTOR CURRENT - mA 

Input Resistance 

Output Conductance 

Voltage Feedback Ratio 

Small Signal Current Gain 

0.9 

0.8 
-4.0 - 8.0 -11 

VCE - COLLECTOR VOLTAGE - VOLTS 

h PARAMETERS (f = 1 kc) 
Min. Typ. Max. 

480 2000 

80 1200 

162 1500 

100 

Units 

ohms 

µmhos 

xl0-6 

-10 10 40 60 80 100 

TA - AMBIENT TEMPERATURE - "C 

Test Conditions 

IC 10 mA VCE = -10 v 

IC 10 mA VCE = -10 v 

IC 10 mA VCE = -10 v 
IC 10 mA VCE = -10 v 

TYPICAL ELECTRICAL CHARACTERISTICS 

SWITCHING TIMES VERSUS 
COLLECTOR CURRENT 

le - COLLECTOR CURRENT - mA 

PULSE GENERATOR 

V1N = -9V 

tr, tf:56nsec 

P.W. = 0.5ftSec 

Z1N = 500 

SWITCHING TIMES VERSUS 
AMBIENT TEMPERATURE 

'c ~ 300mA+---+--t---+--+~<r--< 
80 t Bl :::s I B/ti 30mA t----+--,..t"--l--+-7''-I 

Vee • -15V 

50 100 150 

TA - AMBIENT TEMPERATURE - °C 

ToN AND T OFF TEST CIRCUIT 

4.0V 

330 

1.0 

500pf 

z 

"' "' 

-50 

RISE TIME VERSUS COLLECTOR 
AND TURN ON BASE CURRENTS 

G -101--+--+--H--7"'1:___--,1F-Hl-
1>1 
:;; 

-30V 

30 

68 

-50 -100 -100 

le - COLLECTOR CURRENT - mA 

0.47 Vour 
1----o TO SAMPLING 

OSCILLOSCOPE 

tr<lnsec 

Z1N 2:0.lM!l 

-500 

Fairchild cannot assume responsibility for use of any circuitry described. No circuit patent licenses are implied. 
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FT3644 • FT3645 
PNP HIGH-CURRENT SWITCHES 

DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS 

• HIGH POWER DISSIPATION ••••••• 3.0 WATT AT 25"C CASE TEMPERATURE 
• HIGH VOLTAGE •••••••••••••• 45 V AND 60 V LVeeo 
• BROAD CURRENT RANGE •••••••• 100 µA TO 300 mA 
• HIGH GAIN BANDWIDTH PRODUCT ••• 250 MHz (TYP) fr 
• LOW SATURATION VOLTAGE • • • • • • • 400 mY (MAX) AT le = 150 mA 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 
Storage Temperature 
Operating Junction Temperature 
Lead Temperature (soldering, 10 second time limit) 

Maximum Power Dissipation (Notes 2 and 3) 
Total Dissipation at 25"C Case Temperature 

at 25°C Free Air Temperature 

Maximum Voltages 
V cso Collector to Base Voltage 
VcEo Collector to Emitter Voltage (Note 4) 
V EBO Emitter to Base Voltage 

-55°C to +125°C 
+125°C 
+260°c 

m645 
-GO Volts 
-GO Volts 
-5.0Volts 

3.0Watt 
0.45 Watt 

m644 
-45Volts 
-45Volts 
-5.0 Volts 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

SYMBOL CHARACTERISTICS MIN. TYP. MAX. 

hFe DC Current Gain 40 170 
hFe DC Current Gain 80 200 
hFe DC Pulse Current Gain (Note 5) 100 270 
hFe DC Pulse Current Gain (Note 5) 115 160 300 
hFe DC Pulse Current Gain (Note 5) 100 150 300 
hFe DC Pulse Current Gain (Note 5) 20 50 
hfe High Frequency Current Gain (f = 100 MHz) 2.0 2.5 
ccb Collector to Bas~ Capacitance 4.5 8.0 
ceb Emitter to Base Capacitance 15 25 

NOTES: 

(1) These ratings are limiting values above which the serviceability of any individual semiconductor may be impaired. 

UNITS 

pF 
pF 

PHYSICAL DIMENSIONS 
in accordance with 

JEDEC (T0-105) outline 

.325 ~,?,X·__,__ ___ _, 

.240 
I MAX. 
I 

-t I I:----: 

3 LEADS 

~ ~ 
~_JMIN. 

:8/lo1A. 

NOTES: All dimensions in inches 
leads are gold-plated nickel 
Package iselectrically Non­
conductive material 
Package wei11ht is 0.66 gram 

TEST CONDITIONS 

le= lOOµA Yee= -lOY 
le= 1.0mA Yee= -lOY 
le= lOmA Yee= -lOY 
le= 50mA Yee= -1.0V 
le= 150mA Yee= -lOY 
le= 300 mA Yee= -5.0Y 
le=20mA Yee= -20Y 
IE= 0 Yee= -lOV 
lc=O VEB = -0.5V 

•Planar is a patented Fairchild process. 

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 
(3) These ratings give a maximum junction temperature of 125°C and junction to case thermal resistance of 33°C/Watt (derating factor of 31 mW/°C); junction to ambient thermal 

resistance of 222°C/Watt (derating factor of 4.5 mW/°C). 
(4) Rating refers to a high current point where collector to emitter voltage is lowest. 
(5) Pulse Conditions: length= 300 µs; duty cycle = 1%. 
(6) See switching circuit for exact values of le, lei, and le" 

313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 
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FAIRCHILD TRANSISTORS FT3644 • FT3645 

ELECTRICAL CHARACTERISl'iCS (25°C Free Air Temperature unless otherwise noted) 

SYMBOL CHARACTERISTICS MIN. TYP. MAX. UNITS TEST CONDITIONS 

VeE(sat) Collector Saturation Voltage (Pulsed, see Note 5) -0.08 -0.25 Volts le= 50 mA 16 "" 2.5 mA 
VeElsat) Collector Saturation Voltage (Pulsed, see Note 5) -0.18 -0.4 Volts le= 150 mA 18 = 15 mA 
VeE(sat) Collector Saturation Voltage (Pulsed, see Note 5) -0.5 -1.0 Volts le= 300mA 16 = 30 mA 
VeEOlsus) Collector to Emitter Sustaining Voltage FT3645 -60 Volts le= 10 mA 18 = 0 

(Notes 4 & 5) FT3644 -45 Volts (pulsed) 

VBE(sat) Base Saturation Voltage (Pulsed, see Note 5) -0.9 -1.0 Volts le= 50 mA 16 = 2.5 mA 
VBE(sat) Base Saturation Voltage (Pulsed, see Note 5) -1.0 -1.3 Volts le= 150 mA 16 = 15 mA 
VBE(sat) Base Saturation Voltage (Pulsed, see Note 5) -0.8 -2.0 Volts le= 300 mA 16 = 30mA 
BVEBO Emitter to Base Breakdown Voltage -5.0 Volts le=O IE=lOµA 
BVcso Collector to Base Breakdown Voltage FT3645 -60 Volts le= 100 µA IE= 0 

FT3644 -45 Volts 
ton Turn On Time (Note 6) 30 40 ns le= 300 mA 161 =30 mA 
toll Turn Off Time (Note 6) 65 100 ns le= 300 mA, 161 = 30 mA, 162 = -30 mA 
Ices Collector Reverse Current FT3645 35 nA VcE=-50V VBE = 0 

FT3644 35 nA Vee= -30V Vse = 0 
Ices< +65oc) Collector Reverse Current FT3645 2.0 µA VcE = -50V Vse = 0 

FT3644 2.0 µA Vee= -30V Vse = 0 

TYPICAL ELECTRICAL CHARACTERISTICS 

COLLECTOR CHARACTERISTICS* 
-20 

il! -16 

I -12 

~ -8.0 l-7"f---t-···t---:±-""'t-tt-+-t-t--i 
8 

0 
0 -61) -80 -100 

VCE - COLLECTOR EMITTER VOLTAGE - VOLTS 

le. - COLLECTOR CURRENT - rnA 

COLLECTOR CHARACTERISTICS* 

-0.4 -0.8 -1.2 -1.6 -2.0 

VcE - COUECTOR EMITTER VOLTAGE - VOLTS 

PULSED COLLECTOR SATURATION 
VOLTAGE VERSUS COLLECTOR 

CURRENT 
~ -0.5 II 

f- lc·lOlg Mil 

~ ,d_ 

' ,Q?oc~ 
~~c 

·~ 

-10 -100 -500 

le - COLLECTOR CURRENT - mA 

*Slngie family characteristics on Transistor Curve Tracer. 
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·500 

il! -400 

as 
~ -300 

~ 
~ -200 

8 

" - ·100 

0 
0 

BASE CHARACTERISTICS0 

r •• 25°C -40riiA--.J wl'-i -30IA-< -50mA 

-~mA b. iJ 1'-1 ·60m~ 
ii ~ -70m~-

I • -lOmA 1-Jflf/O 

If 
h 
v~ 

-0.4 -0.8 -1.2 -1.6 -2.0 

VBE - BASE EMITTER VOLTAGE - VOLTS 

PULSED BASE SATURATION 
VOLTAGE VERSUS COLLECTOR 

CURRENT 
~ •1•3 I· 1 11 

!- le • 10 I B -+--t-t-t-+--+--+--t-+i 

~ ~ 
~ -1.1 

~ A 
~ -0.9 yV 
~ ~~t57 
~ -0.1 vtli&' .-.L.+-t-++--+--t-+-t-1 

;ii t:LJ_ 
i-

~ -o.s~~~_..,.~-+-t-+-..,..._~~ 
>~ -1.0 -10 -100 -500 

le - COUECTOR CURRENT - mA 



COLLECTOR REVERSE CURRENT 
VERSUS REVERSE BIAS VOLTAGE 

i ......,IL: 
B 201---ho~"--+--+--+--+--~ 

~L 
~ WI>"--+--+--+--+--+--~ 

:!! 
~ 5.0t----+--+---t--+--+---i 

8 

_e 2.01----+--+---t--+--+---i 

l.Oo ':---~10--=-20:---::!.30:---,-'40;----50=---!-«I 
VcE - COL1£CTOR TO EMITTER VOLTAGE - VOLTS 

FAIRCHILD TRANSISTORS FT3644 • FT3645 

_e 

TYPICAL . ELECTRICAL CHARACTERISTICS 

COLLECTOR REVERSE CURRENT 
VERSUS AMBIENT TEMPEATURE 

0.0125 
50 75 

TA - AMBIENT TEMPERATURE - °C 

INPUT AND OUTPUT CAPACITANCES 
VERSUS REVERSE BIAS VOLTAGE 

20 

16 

~ 
!;! 12 

:! 

~ 
<'.! 8.0 

u 

4.0 

~ '°""' i::;,..f~ 
~~-~~ ~~ t--t-, "'.f~ J 

~~oft 
~ 

]'.. 

0 
-ii.I 1.0 -10 

"'N 

REVERSE BIAS VOLTAGE - VOLTS 

-50 

_.,, 

~ -10 

~ -s.o 
:! g 
~ -2.0 

al -1.0 
@! 

~ 
8 
~-0.2 

> 

-ii.I 

CONTOURS OF CONSTANT GAIN 
BANDWIDTH PRODUCT (fr) 

~ ~ ~ 111 

w zOO'MHz 
_ill 

~ llJL IL 
Ji_ ~Ll VJ 
ill 

Tr' 
j_ 1 

..ll _J_ 

iit t.ml 1~t' l 51n 
-ii.I -1.0 -10 -WO -500 

le - COU£CTOR CURRENT - mA 

SWITCHING TtMES VERSUS 
COLLECTOR CURRENT 

SWITCHING TIMES VERSUS 
AMBIENT TEMPERATURE 

RISE TIME VERSUS COLLECTOR 
AND TURN ON BASE CURRENTS 

le - COLLECTOR CURRENT - mA 

V1N = -9.0V 
P. W. = 1.0ps 
t,. tf:S 1.0ns 
Z1N = !IOO 

OL_J 

i!i 

I u -10>----+---+---+-+----~+,l'l---I 

~ 

-50 -100 -200 
TA - AMBIENT TEMPERATURE - "C le - COllECTOR CURRENT - mA 

ton AND t.,11 TEST CIRCUIT 

+3.lV -30V 

l.OkO 970 

V1N.o-f pf 

1620 
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2N3646 
FAIRCHILD NPN DIFFUSED SILICON PLANAR* 

EPITAXIAL TRANSISTOR 
HIGH SPEED SATURATED SWITCH 

The 2N3646 is an NPN silicon PLANAR epitaxial transistor designed for memory applications 

to 500 milliamperes. It features the unique combination of 3 50MHzfT minimum with. a guaranteed 

300 milliampere collector saturation voltage of 0.5 volt. 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 

Storage Temperature 

Operating Junction Temperature 

Lead Temperature (Soldering 10 sec time limit) 

Maximum Power Dissipation 

Total Dissipation at 25°C Case Temperature (Notes 2 and 3) 

Maximum Voltages 

VCBO 

VCES 

VCEO 

VEBO 

at 25°C Ambient Temper-ature (Notes 2 and 3) 

Collector to Base Voltage 

Collector to Emitter Voltage 

Collector to Emitter Voltage (Note 4) 

Emitter to Base Voltage 

-55°C to +125°C 

+125°C Maximum 

+260°C Maximum 

0.5 Watt 

0.2 Watt 

40 Volts 

40 Volts 

15 Volts 

5.0 Volts 

ELECTRICAL CHARACTERISTICS (25°C free air temperature unless otherwise noted) 

Symbol Characteristic Min. Typ. Max. Units 

VCE(sat) Collector Saturation Voltage (Note 5) 0.16 0.2 Volts 

V CE(sat) Collector Saturation Voltage (Note 5) 0.18 0.28 Volts 

VCE(sat) Collector Saturation Voltage (Note 5) (TA= +65°C) 0.18 0.3 Volts 

V CE(sat) Collector Saturation Voltage (Note 5) 0.39 0.5 Volts 

hfe High Frequency Current Gain (f = 100 MHz) 3.5 5.5 

T Charge Storage Time Constant (Note 6) 8.0 18 ns 
5 

ton Turn On Time (Note 6) 9.0 18 ns 

toff Turn Off Time (Note 6) 15 28 ns 

Cobo Common Base Open Circuit Output Capacitance 3.3 5.0 pF 

cibo Common Base Open Circuit Input Capacitance 6.6 8.0 pF 

hFE DC Pulse Current Gain (Note 5) 30 60 120 

hFE DC Pulse Current Gain (Note 5) 25 55 

hFE DC Pulse Current Gain (Note 5) 15 

Additional Electrical Characteristics on page 2 
Notes on page 2 
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re 
re 
IC 

Ic 

IC 

30 

PHYSICAL DIMENSIONS 

250 

3LEAOS 
.022 
.016 DIA. 

.JOO 

NOTES: All dimensions in inches 
Allleads-l~isolatedfrom""' 
PaCa,e Wliihl is OJ! gram 

mA IB 3.0 mA 

100 mA IB 10 mA 

30 mA IB 3.0 mA 

300 mA IB 30 mA 

30 mA VCE 10 v 
IC = IBl ~ 10 mA IB2 ~ -10 mA 

Ic ~ 300 mA 1Bl 
~ 30 mA 

IC"' 300 mA, IBl ~ 30 mA, IB2 ~ -30 mA 

IE 0 VCB 5.0 v 
Ic 0 VEB 0.5 v 
Ic 30 mA VCE 0.4 v 
Ic 100 mA VCE 0.5 v 
Ic 300 mA VCE 1.0 v 

* Planar is a patented Fairchild process. 
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FAIRCHILD TRANSISTOR 2 N3646 

ELECTRICAL CHARACTERISTICS (25°C free air temperature unless otherwise noted) 

SYMBOL CHARACTERISTIC MIN. TYP. MAX. UNITS TEST CONDITIONS 

BVCBO Collector to Base Breakdown Voltage 40 Volts Ic 100 µA IE 0 

BVCES Collector to Emitter Breakdown Voltage 40 Volts Ic 100 µA VEB 0 

VCEO(sust) Collector to Emitter Sustaining Voltage (Notes 4 and 5) 15 Volts Ic 10 mA IB 0 

BVEBO Emitter to Base Breakdown Voltage 5.0 Volts IE 100 µA Ic 0 

VBE(sat) Base Saturation Voltage (Note 5) 0.75 0.82 0.95 Volts Ic 30 mA IB 3.0 mA 

VBE(sat) Base Saturation Voltage (Note 5) 0.97 1.2 Volts Ic 100 mA 1a 10 mA 

VBE(sat) Base Saturation Voltage (Note 5) 1.3 1.7 Volts Ic 300 mA 1a 30 mA 

1CES Collector Reverse Current 0.04 0.5 µA VC,E 20 v VEB 0 

ICES(65oC) Collector Reverse Current 0.5 3.0 µA VCE 20 v VEB 0 

NOTES: 

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 

(3) These ratings give a maximum junction temperature of l25°C and junction-to-case thermal resistance of 200°C/Watt (deratingfactor of 5.0 mW /°C). Junction-
to-ambient thermal resistance of 500°C/Watt (derating factor of 2.0 mW /°C). 

(4) Rating refers to a high-current point where collector-to-emitter voltage is lowest. For more information send for Fairchild Publication APP-4. 

(5) Pulse Conditions: length = 300 µsec; duty cycle= l %. 
(6) See switching circuits for exact values of le, 18 1' and 182• 

TYPICAL ELECTRICAL CHARACTERISTICS 
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FAIRCHILD TRANSISTOR 2N3646 

TYPICAL ELECTRICAL CHARACTERISTICS 
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INPUT AND OUTPUT 
CAPACITANCES VERSUS 
REVERSE BIAS VOLTAGE 
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FAIRCHILD TRANSISTOR 2N3646 

TYPICAL ELECTRICAL CHARACTERISTICS 

SWITCHING TIMES 
VERSUS COLLECTOR CURRENT 

IC - COLLECTOR CURRENT - mA 

SWITCHING TIMES 
VERSUS 

AMBIENT TEMPERATURE 

TA - AMBIENT TEMPERATURE - °C 

ToN and To" TEST CIRCUIT 

VBB " -3.0V 

IO.lµF 
lkQ 

Vee • +10v 

33Q I0.05µF 

---<J To Sampling ~ope 
~.6V O.lµF 

Pulse Width~ 240n~t---+---w..----t: 
'r· ~ < l.Ons 50Q 
Zin "50Q 

Rise Time < 1.0 ns 
Input Z "'lOOkQ 

o=rr 
-10 

Pulse Generator 
Vin Rise Time < 1 ns 
Source Impedance = 50Q 
PW ~ 300 ns 
Duty Cycle < 2% 

-= 

CHARGE STORAGE TIME MEASUREMENT CIRCUIT 

56Q 

'A' 8900 0.1 µF 
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500Q 
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10% Pulse waveform 
at point 'A' 
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To Sampling Oscilloscope 
rlN"' 100 kQ 
Rise Time ~ 1 ns 



2N3688 · 2N3689 · 2N3690 
NPN RF-AGC AMPLIFIERS 

SILICON PLANAR TRANSISTORS 

The 2N3688, 2N3689, and 2N3690 are NPN silicon PLANAR transistors designed specifically for 
commercial RF-IF-AGC applications. They feature high power gain, low noise, and excellent for­
ward AGC characteristics in a solid package designed to give maximum mechanical support to 
the transistor chip. 

ABSOLUTE MAXIMUM RATINGS [Note 1] 

Maximum Temperatures 
Operating Junction Temperature 
Storage Temperature 
Soldering Temperature 

Maximum Power Dissipation 

Total Dissipation at 25°C Case Temperature [Note 2] 
at 65°C Case Temperature [Note 2] 
at 25°C Ambient Temperature [Note 2] 

Maximum Voltages 

Vcso Collector to Base Voltage 
Vern Collector to Emitter Voltage [Note 3] 
V"o Emitter to Base Voltage 

125°C Maximum 
-55°C to +125•c 

260°C Maximum 

0.5 Watt 
0.3 Watt 
0.2 Watt 

40 Volts 
40 Volts 
4.0 Volts 

ELECTRICAL CHARACTERISTICS (25°C free air temperature unless otherwise noted) 

2N3688 2N3689 2N3690 
Symbol Characteristics Min. Typ. Max. Min. Typ. Max. Min. Typ. Max. Units 

C.b Output Capacitance 1.1 1.6 1.1 1.6 1.1 1.6 pf 

C," Guarded Output Capacitance 0.8 0.8 0.8 pf 
NF Noise Figure [Note 5] 4.0 5.5 db 
h1. High Frequency Current 4.0 6.0 4.0 6.0 4.0 6.0 

Gain (f = 100 me) 
PG, Power Gain (f = 45 me) 29 33 29 33 db 
PG, Power Gain (f = 200 mc)i 15 18 db 
AGC, Automatic Gain Control 8.0 10.5 9.5 12 mA 

(f = 45 me) [Note 6] 
AGC, Automatic Gain Control 9.0 14 mA 

(f = 200 me) [Note 61 
rb'C, Collector-Base Time Constant 15 15 15 psec 

(f = 80 me) 

NOTES: 

PHYSICAL DIMENSIONS 
Epoxy package 

T0-106 

.222~ 
.192 l~-----r--f 

Ceramic 

.240 
MAX. 

--i 
~ ~ ~_JMIN 3 LEADS 

g;io1A. 

Lead No. 2 

Lead No. 3 

NOTES- All dimensions m uicllH 

Allleadseleetr1caUy1!.0lated from ca!><! 

TEST CONDITIONS 

le = 0 Vee= 10 V 
le= 0 Vcs = 10 V 
le= 4.0 mA Vee= 10 V 
le= 4.0 mA Ve,= 10 V 

le= 4.0 mA Vee= 10 V 
le= 4.0 mA Vee= 10 V 
le for which Pc;= PG, -30 db 
in 45 me test circuit 
le for which PG = PG2 -30 db 
in 200 me test circuit 
le= 4.0 mA Vee= 10 V 

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) These ratings give a maximum junction temperature of 125°C and junction-to-case thermal resistance of 200°C/Watt (derating factor of 5.0 mW/°C); 

junction-to-ambient thermal resistance of 500°C/Watt (derating factor of 2.0 mW/°C). 
(3) Rating refers to a high-current point where collector-to~emitter voltage is lowest. 
(4) Pulse Conditions: length = 300 µsec; duty cycle= 1 % . 
(5) f = 200 me; R5 = lOOQ; BW = 1.0 me. 
(6)_ Additional AGC information on page 2. 
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FAIRCHILD TRANSISTORS 2N3688 • 2N3689 • 2N3690 

ELECTRICAL CHARACTERISTICS (25°C free air temperature unless otherwise noted) 

2N3688 2N3689 2N3690 
Symbol Characteristics Min. Typ. Max. Min. Typ. Max. Min. Typ. Max. Units TEST CONDITIONS 

h,. DC Pulse Current Gain 30 70 30 70 30 70 le = 4.0 mA Ve, = 10 V 
[Note 4] 

lcao Collector Cutoff Current 50 50 50 nA l,=0 Vea= 20 V 
lcao (65°C) Collector Cutoff Current 5.0 5.0 5.0 µA 1, =0 Vea= 20 V 
BVcao Collector to Base 40 40 40 Volts le= 100 µA 1, =0 

Breakdown Voltage 
VcEO (sust) Collector to Emitter 40 40 40 Volts le= 3.0 mA la =0 

Sustaining Voltage (Pulsed) 
[Notes 3 and 4] 

BV,ao Emitter to Base 4.0 4.0 4.0 Volts I,= 100 µA le= 0 
Breakdown Voltage 

TYPICAL ELECTRICAL CHARACTERISTICS 
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TYPICAL SMALL SIGNAL COMMON EMITTER "Y" PARAMETERS 
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le - COLLECTOR CURRENT - mA 
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FAIRCHILD TRANSISTORS 2N3688 • 2N3689 • 2N3690 

200 MC AGC TEST CIRCUIT 

-= 

12-18pf 

0.7-
7 pf 

-= -= 

0.7-7pf 

l-14pf 
.001 

/J:-= 
Vee = i2v 

Input impedance referred to transistor is 100 Q. 

L1 = 3 turns #18 wire on 1,4" ceramic core 
L, = 2 turns #18 wire interwound at cold end with L1 

L,= RFC 

2-8pf 

-= 

50Q 
OUTPUT 

L4 = 4 turns .076" diam. silver tubing space wound (%" 1.0., no core). Output tap at 'h turn from collector end ground 
tap at 2 turns from collector end 

45 MC AGC TEST CIRCUIT 

l=l 0.7-7pf 

T 1: 12T #32 bifilar wire on Q2 toroid (µ = 115) 

Tz 
II 
II 
II 
II 
II 

RFC 

510 

-= 

OUTPUT 
IMPEDANCE 
= 50 Q 

T2: Primary: lOT #36 enameled wire wound on micrometals L-52-6 shielded coil form 
Secondary: 2T #36 enameled wire tightly coupled to primary 
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·:'2N3.69l •• .· 2N36~9"2 · 
NPN GENERAL PURPOSE 

DIFFUSED SILICON PLANAR* TRANSISTORS 

GENERAL DESCRIPTION - The 2N3691 and 2N3692 are NPN silicon PLANAR0 transistors in a solid 

package designed to give maximum mechanical support to the transistor chip. They are designed for 

use in audio and video amplifiers, sync circuits, stereo multiplex, and audiq pre-amplifiers. These 

devices are similar to SE 2001 and SE 2002. 

ABSOLUTE MAXIMUM RATINGS [Note 1] 

Maximum Temperatures 

Storage Temperature 

Operating Junction Temperature 

Soldering Temperature (10 sec time limit) 

Maximum Power Dissipation 

Total Dissipation at 25°C Case Temperature [Note 2 J 
at 65° C Case Temperature [ Note 2 J 
at 25°C Ambient Temperature [Note 2 J 

Maximum Voltages 

V CBO Collector to Base Voltage 

V CEO Collector to Emitter Voltage [Note 3J 

VEBO Emitter to Base Voltage 

-55°C to +125°C 

125°C Maximum 

260°C Maximum 

0.5 Watt 

0.3 Watt 

0.2 Watt 

35 Volts 

25 Volts 

4.0 Volts 

ELECTRICAL CHARACTERISTICS (25"C Free Air Temperature unless otherwise noted) 

Symbol Characteristic Min. Max. Units 

hFE DC Pulse Current Gain [ Note 4 J 2N3691 40 160 

hFE DC Pulse Current Gain [ Note 4 J 2N3692 100 400 

hfe High Frequency Current Gain ( f = 100 MHz) 2.0 

VCE(sat) Collector Saturation Voltage 0.7 Volts 

VBE(sat) Base Saturation Voltage 0~9 Volts 

1CBO Collector Cutoff Current 50 nA 

ICBO (65°C) Collector Cutoff Current 5.0 µA 

Cobo Common-Base, Open-Circuit Output Capacitance 6.0 pF 

VCEO(sust) Collector to Emitter Sustaining Voltage 25 Volts 
[Notes 3 and 4 J 

BVCBO Collector to Base Breakdown Voltage 35 Volts 

BVEBO Emitter to Base Breakdown Voltage 4.0 Volts 
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PHYSICAL DIMENSIONS 
Epoxy package 

T0-106 

.222----r--------I 

.192 1~11 

Ceramic 

.240 
MAX. 

--i 
~ ~~~MIN. 

100 

Lead No. 2 

Lead No Lead No. 3 

. 
4 

FLAT~ 
NOTES: All dimensions in inches 

IC 

Ic 

Ic 

IC 

IC 

IE 

IE 

IE 

Ic 

le 
IC 

All leads electrically isolated from case 
Package weight is 0.31 gram Package 
is electrically non-conductive material 

Test Conditions 

10 mA VCE 1.0 v 
10 mA VCE 1.0 v 
10 mA VCE 15 v 
10 mA IB 1.0 mA 

10 mA IB 1.0 mA 

0 VCB 30V 

0 VCB 30 v 
0 . VCB 10 v 

10 mA IB 0 
(pulsed) 

100 µA IE 0 

0 IE 10 µA 

0 Planar is a patented Fairchild process. 
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FAIRCHILD TRANSISTORS 2N3691•2N3692 

SMALL SIGNAL CHARACTERISTICS (f = 1 kHz) 

SYMBOL CHARACTERISTIC 
2N3691 2N3692 

UNITS TEST CONDITIONS MIN. TYP. MAX. MIN. TYP. MAX. 

h;. Input Resistance 900 1130 Ohms le= 5.0 mA Ve,= 10 V 

hoe Output Conductance 25 35 µmho le= 5.0 mA Ve,= 10 V 

h,. Voltage Feedback Ratio 1.2 1.25 xlQ·• le= 5.0 mA Ve,= 10 V 

h •• Small Signal Current Gain 40 110 200 100 145 560 le= 5.0 mA Ve,= 10 V 

NOTES: 

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

(2) These ratings give a maximum junction temperature of 125°C and junction-to-case thermal resistance of 200°C/Watt (derating factor of 5.0 mW /°C); 
junction-to-ambient thermal resistance of 500°C/Watt (derating factor of 2.0 mW /°C). 

(3) Rating refers to a high-current point where collector-to-emitter voltage is lowest. 

(4) Pulse Conditions: length = 300 µsec; duty cycle = 1 %. 

4-85 



2N;3693,· • 2N3694 
NPN AM/FM TYPE 

DIFFUSED SILICON PLANAR TRANSISTORS 

GENERAL DESCRIPTION The 2N3693 and 2N3694 are NPN silicon PLANAR transistors designed specifically for 

A.M.-F.M. receiver applications. They feature high power gain, high beta, and low collector cutoff current in a solid 

package designed to give maximum mechanical support to the transistor chip. These devices are similar to SElOOl 

and SE1002. 

ABSOLUTE MAXIMUM RATINGS [Note 1] 
Maximum Temperatures 

Operating Junction Temperature 
Storage Temperature 
Soldering Temperature 00 sec time limit) 

Maximum Power Dissipation 
Total Dissipation at 25"C Case Temperature [Note 21 

at 65°C Case Temperature [Note 21 
at 25°C Ambient Temperature £Note 21 

Maximum Voltages 
Veao Collector to Base Voltage 
Veeo Collector to Emitter Voltage [Note 31 
Vno Emitter to Base Voltage 

125°C Maximum 
- 55°C to + 125°C 

260°C Maximum 

0.5 Watt 
0.3 Watt 
0.2 Watt 

45 Volts 
45 Volts 

4.0 Volts 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

SYMBOL CHARACTERISTIC 2N3693 2N3694 
Min. Typ. Max. Min. Typ. Max. 

h.e DC Pulse Current Gain !Note 41 40 160 100 400 
leao Collector Cutoff Current 50 50 
leao !65°Cl Collector Cutoff Current 5.0 5.0 

Cobo Common Base, Open Circuit, 3.5 3.5 
Output Capacitance 

NF Spot Noise Figure !Note 51 4.0 4.0 
A •• Available Power Gain (neutralized) 32 32 

!f = 10.7 mcl 
A .. Available Power Gain !neutralized) 55 55 

!f = 455 kc) 
Ge Conversion Gain !f = 108 me to 10.7 mcl 20 20 
rb'Cc Collector-Base Time Constant (f= 80 me) 55 55 
BVeao Collector to Base Breakdown Voltage 45 45 
Veeo (sust) Collector to Emitter Sustaining Voltage 

!Note 31 
45 45 

·BVeao Emitter to Base Breakdown Voltage 4.0 4.0 
h,. High Frequency Current Gain 2.0 3.5 2.0 3.5 

(f = 100 me) 

NOTES: 

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

UNITS 

nA 
µA 
pf 

db 
db 

db 

db 
psec 
Volts 
Volts 

Volts 

PHYSICAL DIMENSIONS 
Epoxy package 

T0-106 

Ceramic 
11 
1·1 
11 
11 

.240 
MAX. 

-t 
~ ~~~MIN. 

NOTES: All dimensk>n& in inchn 
All INds etectrk:ally i.olated from case 
l.ucl:Sarenicket 
Plckap •i&ht 110.311ram 

TEST CONDITIONS 

le= IOmA Vee= IO V 
le= 0 Vea= 35 V 
le= 0 Vea= 35 V 
le= 0 Vea= 10 V 

le= 3.0mA Vee= IOV 
le = 7.0 mA Vee = IO V 

le= 3.0mA Vee= IOV 

le= 7.0mA Vee= IOV 
le= IOmA Vee= 15 V 
le= 0.1 mA le= 0 
le= 10 mA la= 0 

(pulsed) 
le;,,, .01 mA le= 0 
le= lOmA Vee= 15V 

(2) These ratings give a maximum junction temperature of 125°C and junction-to-case thermal resistance of 200°C/watt (derating factor of 5.0 mW/°CJ; 
junction-to-ambient thermal resistance of S00°C/watt (derating factor of 2.0 mW/°C). 

(3) Rating refers to a high-current point where collector-to-emitter voltage is lowest. 
(4) Pulse Conditions: length= 300 µsec; duty cycle= 1%. 
(5) f = 1.0 me; R5 = 300U. 
(6) Reference: Gertzis, S. and Basselaers, R.- Characterization of R.F. Transistors for AM/FM Radio Applications. IRE, PGBTR, Trans., Nov. 1962. 

l=AIRCHILCJ 
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FAIRCHILD TRANSISTORS 2N3693 • 2N3694 

1.6 MC TO 455 KC AUTODYNE CONVERSION GAIN TEST CIRCUIT 

500 1 
IOOµV 
INPUTn 1.6 me 

":' ":' 

le = 2.0-3.0 mA 

24K 

-VEE 

ADJUSTFOR 3 mA le 

TYPICAL GAIN = 42 db 

T1 Miller Coil Form 
Miller Slug #30-106 Core 
Primary .•. 6 T #28 enameled wire 
Secondary ... 28 T #36 enameled wire 

T2 Miller Coil Form 
Miller Core #30-106 

4 TurnD ( #28 Enameled 
Wire 60 Turns 

U #36 Enameled Wire 
11/2 Turns 

#28 Enameled 
Wire 

T3 Miller #2032 455 KC Transformer 
Center Core only 
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FAIRCHILD TRANSISTORS 2N3693 • 2N3694 

108 MC TO 10.7 MC CONVERSION GAIN TEST CIRCUIT 

le= 7.0 mA Yee= lOV 
10.7 me 1 T3 50QOUTPUI l:r 

lOl +10 v 

TYPICAL CONVERSION GAIN = 20 db 

T1 2.5 turns #16 tinned copper wire tapped 2 
turns from Gnd. Coil dia. W' (inside dia.). 

T2 4 turns #16 tinned copper wire tapped 3/4 
turn from Gnd. and 11/• turns from Gnd. 
Coil dia. l/4n (inside dia.). 

T3 Miller Coil Form 
Miller Core #30-106 
Primary ... 10 turns #36 enameled wire. 
Secondary •.. 11/3 turns #28 enameled wire. 

NEUTRALIZED A.M. R.F. AMPLIFIER TEST CIRCUIT 

le= 3.0 mA Yee= lOV 

2.4K 

·SV +lOV 

ADJUST FOR l mA le 

TYPICAL GAIN = 46 db 

T1 28 T #36 Nyclad Secondary 
6 T #28 Nyclad Primary 
Miller #80-106 Core 

T2 120 T #40 S.S. Enl. Primary 
40 T #40 S.S. Enl. Neut. Sec. 
7 T #28 Nyclad Output Sec., wave wound 
Bifilar with cold end of Primary. 

50Q 
OUTPUT 

4-88 

10.7 MC NEUTRALIZED POWER GAIN TEST CIRCUIT 

50Q 
INPUT 
10.7 me 
100µ\I 

le= 7.0 mA Yee= lOY 

·Vu +10 v 
ADJUST FOR 7 mA le 

TYPICAL GAIN = 32 db 

T1 Miller Coil Forni 
Miller Core #30-106 
4 turns #28 enameled wire tapped 1.5 turns from Gnd. 

T2 Miller Coil Form 
Miller Core #30-106 
Primary ... 10 turns #"36 enameled wire. 
Neut. Sec .... 5 turns #36 enameied wire (Bifilar). 
Output Sec .... 1.33 turns #28 enameled wire (Overwind). 

455 KC NEUTRALIZED A.M. l.F. AMPLIFIER TEST CIRCUIT 

le= 3.0 mA 

5-18~ 

6.ZK 

·20V 

ADJUST FOR 3 mA le 

Yee= lOY 

.12111 

TYPICAL GAIN = 55 db 

T1 13 T Primary #26 Nyclad } 
54 T Secondary #36 Nyclad Miller #30-106 Core 
.043 mh 

T2 Miller Min. l.F, Transformer #2032. 



FT3722 
NPN HIGH-VOLTAGE, HIGH-CURRENT SWITCH 

SILICON PLANAR':' EPITAXIAL TRANSISTOR 

• HIGH BREAKDOWN ..••••••••• LVeEO = 60 V (MIN) 
• HIGH FREQUENCY .•.••.••••• fr= 300 MHz (MIN) 
• FAST HIGH CURRENT SWITCHING ••• t0n = 50 ns (MAX); t011 = 100 ns (MAX) AT 500 mA 
• LOW YeE(satl •••••••.•••••• YeE(sat) = 0.5 v (MAX) AT 500 mA 
• LOW OUTPUT CAPACITANCE .••••• Ccb = 10 pf (MAX) 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 
Storage Temperature 
Operating Junction Temperature 

Maximum Power Dissipation 
Total Dissipation at 25°C Case Temperature (Notes 2 and 3) 

at 25°C Ambient Temperature (Notes 2 and 3) 

Maximum Voltages and Current 
V eso Col.lector to Base Voltage 
VeEs Collector to Emitter Voltage 
Vem Collector to Emitter Voltage (Note 4) 
VEBo Emitter to Base Voltage 

Maximum Collector Current (Note 5) 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

SYMBOL CHARACTERISTICS MIN. 

YeEO(susl Collector to Emitter Sustaining Voltage 60 
(Notes 4 and 5) 

YeE(satl Pulsed Collector Saturation Voltage (Note 5) 

VeE(sat) Pulsed Collector Saturation Voltage (Note 5) 

ton Turn-on Time (Note 6) 

to ff Turn-off Time (Note 6) 

h1. High Frequency Current Gain (f = 100 MHz) 3.0 

ccb Collector-Base Capacitance 

c.b Emitter Base Capacitance 

-65°C to + 125°c 
125°C 

TYP. 

0.35 

0.25 

20 

63 

4.0 

5.5 

50 

4.0 Watts 
0.5 Watt 

80 Volts 
80 Volts 
60 Volts 

6.0 Volts 
1.0 Amp 

MAX. 

0.5 

0.37 

50 

100 

10 

65 
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PHYSICAL DIMENSIONS 
in accordance with 

JEDEC (TD-105) outline 

I 
.325 ~,?.· __.__ __ ___.

1 

,____ __ ___, .240 

..__...._____._:r· 

~ ~ ~_jMIN. 3 LEADS 

:81~ DIA. 

NOTES: All dimensions in inches 
Leads are gold·plated nickel 

Package is electrically Non· 
conductive material 
Package weight is 0.66 gram 

*Planar is a patented Fairchild process. 

UNITS TEST CONDITIONS 

Volts le= 10 mA Is= 0 
(pulsed) 

Volts le= 500 mA Is= 50 mA 
Volts le= 300 mA 16 = 30 mA 

ns le= 500 mA ls 1 = 50 mA 
ns le= 500 mA, ls 1 = 50 mA, 

ls2 = -50 mA 

le= 50 mA YeE = lOV 
pf le= 0 Yes= lOV 
pf le=O V6E = -0.5 V 

FAIRCHILCl 
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FAIRCHILD TRANSISTOR FT3722 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

SYMBOL CHARACTERISTICS MIN. TYP. MAX. UNITS 

hFE DC Pulse Current Gain (Note 5) 40 70 150 
hFE DC Pulse Current Gain (Note 5) 25 45 
hFE DC Pulse Current Gain (Note 5) 20 35 
hFE DC Pulse Current Gain (Note 5) 15 30 
hFE DC Pulse Current Gain (Note 5) 12 25 
hpE(-55°C) DC Pulse Current Gain (Note 5) 15 30 
VeE(sat) Collector Saturation Voltage (Note 5) 0.15 0.22 Volts 
VeE(sat) Collector Saturation Voltage (Note 5) 0.16 0.25 Volts 
VeE(sat) Collector Saturation Voltage (Note 5) 0.6 2.0 Volts 
VgE(sat) Base Saturation Voltage (Note 5) 0.62 0.75 Volts 
VgE(sat) Base Saturation Voltage (Note 5) 0.73 0.85 Volts 
VgE(sat) Base Saturation Voltage (Note 5) 0.89 1.1 Volts 
VgE(sat) Base Saturation Voltage (Note 5) 0.86 0.91 1.2 Volts 
VgE(;at) Base Saturation Voltage (Note 5) 1.0 1.5 Volts 
leES Collector Reverse Current 0.1 0.5 µA 
leEs(65oC) Collector Reverse Current 2.0 10 µA 

BVego Collector to Base Breakdown Voltage 80 Volts 
BcEs Collector to Emitter Breakdown Voltage 80 Volts 
BVEgo Emitter to Base Breakdown Voltage 6.0 Volts 
hpE(-55°C) DC Pulse Current Gain (Note 5) 20 

TYPICAL ELECTRICAL CHARACTERISTICS 

COLLECTOR CHARACTERISTICS * 

m -ffPrJf} ~ TA· 1oo•c 

i 16 .£.-" ~v _,/_ 17 

!iliJu 12 IV:...J l7 )[} 
~ J7 v 

_u c.o 1o.- ~ 
1.01 l-1 \· 

Yer - COLLECTOR-EMlrnR VOLTAGE - VOLTS 

COLLECTOR CHARACTERISTICS * 

Yer - COLLECTOR-EMlrnR VOLTAGE - VOLTS 

COLLECTOR CHARACTERISTICS • 

15 
; 12H."'f-,--~~fJIC-+--J.<--fiHtt-t--+-~ 
u 

~ 

YcE - COLLECTOR-EMITTER VOLTAGE • VOLTS 

COLLECTOR CHARACTERISTICS * 

!Z 

~ a l--l--fw,.~""""1F-';~~=l='-F'"1 

~ 
~ al--1--41'1£-.,.~~~f---lf---1--1--1 
8 

YcE - COLLECTOR-EMITTER VOLTAGE - VOLTS 

• Single Family Characteristics on Transistor Curve Tracer. 

COLLECTOR CHARACTERISTICS* 

YcE - COLLECTOR·EMlrnR VOLTAGE - VOLTS 

COLLECTOR CHARACTERISTICS * 

0.4 0.8 
VCE - COlllCTOR-EMITTER VOLTAGE - VOLTS 
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TEST CONDITIONS 

le= 100 mA VcE = l.OV 
le= 10 mA VcE ;= l.OV 
le =300 mA VeE = 2.0V 
le= 500 mA VeE=2;0V 
le= 800 niA VcE = 5.0V 
le= 100 mA VcE = l.OV 
le= 100 mA lg= 10 mA 
le= lOmA lg= 1.0 mA 
le= 800 mA lg= 80 mA 
lc=lOmA lg= 1.0 mA 
le= 100 mA lg= lOmA 
le= 300 mA lg= 30mA 
le= 500 mA lg= 50mA 
le= 800 mA lg= 80 mA 
VcE =40V VEB = 0 
VeE=40V VEg = 0 
le= 100µ.A IE= 0 
le= lOOµA VEg = 0 
lc=O IE= 100µ.A 
le= 200 mA VeE= 2.0V 

DC PULSED CURRENT GAIN 
VERSUS COLLECTOR CURRENT 

'c - COLLECTOR CURRENT - mA 

I 

COLLECTOR SATURATION VOLTAGE 
VERSUS COLLECTOR CURRENT 

I!! 2.0 

g 
~ 1.6 
;:!; g 
~ 1.2 

~ 
~ 0.8 

~ , o.• 
~ 

,;> 0 

t-1 ,I ~ \01 I 
C B 

i:55•c 

llll"C 

~ 
l!;::i,,., 2Sj~ 

1.0 10 1,000 
le - COLLECTOR CURRENT - mA 



FAIRCHILD TRANSISTOR FT3722 

TYPICAL ELECTRICAL CHARACTERISTICS 

BASE CHARACTERISTICS* BASE CHARACTERISTICS * 
1000 

TA• 100°C IOOmA LJ 180mA 

60mA r.: 140mA 

IB·l!OmA 

_u 200 

Vi 0 
0 0.4 0.8 1.2 1.6 

VBE - BASE-EMITTER VOLTAGE - VOLTS 

BASE CHARACTERISTICS* 

2.0 

1000 

~J--57.C 140mA lllOmA 

lOOmA 

60mA 

la ·20mA 

_u 200 

_e 

50 

0 

rL 
0.4 0.8 1.2 1.6 2.0 

VIE - BASE-EMITTER VOl.TAGE - VOLTS 

COLLECTOR CUTOFF CURRENT 
VERSUS AMBIENT TEMPERATURE 

7 

rZZ VcE "40V 

l2 
~ 

v v 
IL 

17 
I o. 0 25 50 75 100 125 

TA - AMBIENT TEMPERATURE - °C 

INPUT AND OUTPUT CAPACITANCE 
VERSUS REVERSE BIAS VOLTAGE 

~ l 
~ IO ~Ccb- COLl£CTOR - BASE CAPACITANCE 

~ IE. 0 t-t--i- t--+-
<'.j 

1.0 L-.l.....J....J..,.L.---L--l-l-U....-l--l-..J....L..I 
0.1. 1.0 10 50 

REVERSE BIAS VOLTAGE -VOLTS 

• Single Family Characteristics on Transistor Curve Tracer. 
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lllllO 

1--~·Jc 1fmA 180mA 

IOOmA 

60mA 

1B • 20mA 

: 

_u 200 

0 
_}J, 

0.4 0.8 1.2 1.6 2.0 
VBE - BASE-EMITTER VOLTAGE - VOLTS 

BASE SATURATION VOLTAGE 
VERSUS COLLECTOR CURRENT 

2.0 TTTT 
~ 1-- ic • 101B-+-+-+++--I--+-+++-~ 
' 1.61--+-+++--+--+-1-H-+--+-H+--I 

w 100 1000 

lc - COLLECTOR CURRENT - mA 

COLLECTOR CUTOFF CURRENT 
VERSUS REVERSE BIAS VOLTAGE 

160 T 
TA • 25°C +--+---t-+--+--+--l 

1401---+---+-----11--+--+--+_,,,.'I--~ 

I / 
~ 12111---+--+----11--+17'~1---+--+---t 

~ _L y 
3 ~l--+--+]7'.,,L-l---+---+---1-+-~ 

~ / -7 ' sol-"'-+--+-1---+--+---t-+--~ 
_e 

VcE - COLl£CTOR-EMITTER VOLTAGE - VOi.TS 

~ 
> 

!!! 
~ 
g 

~ 
i 
'I' 
11 

~ 
>'(j 

0.110 50 ~ 500 1000 
le - COLLECTOR CURRENT - mA 



DELAY TIME VERSUS TURN ON 
BASE CURRENT AND . REVERSE 

BASE EMITTER VOLTAGE 

lO «I 50 10 70 Ill 90 100 

IBI • TURNONBASECURRENT - mA 

RISE TIME VERSUS COLLECTOR 
AND TURN ON BASE CURRENT 

le • CClllltTOR CURRENT - mA 

FAIRCHILD. TRANSISTOR FT3722 

TYPICAL ELECTRICAL .. CHARACTERISTICS 

STORAGE TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENT 

I Bl • TURN ON BASE CURREN! • mA 

FALL TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENTS 

50•..-...-'T'"'T...--...---.--.---.--r--,---, 

1--L II-+ /-+---hf-+-/--+-1, . IOOmA 
,--It/ Y Vcc·lOV-

i «1t-+-~~1_.__.__~ ..... -+--+--+--+---.I 

ii! 1--+-... j_+--+-~$7 p v 
~lO .L .L 
IH J7 l7 
~ mf--++-LZl->'Y"t--t-tl?"------+__,-+--< 

~ ~ 
.!!' ml--~~~-+-+--±~~~·~~~,i....-F---1-'"t--t--1 
~ 

so 
I Bl • TURN ON BASE CURRENT • mA 

i 

!5 
!ii 
"' IH 
i:!i 
a 
z 

l!! 
_.&' 

i 

ii! 
!!! ., 
IH 
;Ii 

1!i 
z 

~ 
,/;' 

200 

150 

100 

50 

150 

100 

so 

00 

STORAGE TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENT 

i • 500mA 
1C , · 

Vee •30v 

100 150 I 200 
I Bi - TURN ON BASE CURRENT - mA 

50 100 150 200 
I Bl - TURN ON BASE CURRENT • mA 

STORAGE TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENT 

I 2001----+-+--+--+--¥--I----! 

., 
IH 
i:!i 
1!i 
~ 1001----f-.,<f-~-t- <'.4-~-1----1 

0 0'----'--,~oo-~~200.._____..___,lOO 

I Bl • TURN ON BASE CURRENT - mA 

I 
FALL TIME VERSUS TURN ON AND 

TURN OFF BASE CURRENT 

100 lOO 
'e1 - TURN ON BASE CURREN! - mA 

SWITCHING TIMES VERSUS 
COLLECTOR CURRENT 

SWITCHING TIMES VERSUS 
AMBIENT TEMPERATURE SWITCHING TIME TEST CIRCUIT 

2.01---f---+--+-+--+--+--+-+-+-H 

l.O '-100--'---1200--'--'--'--500.l..-..c....L....L..JIOOO..J 

lc - COUICTOR CURREN! - mA 

NOTES: 

mo~~-...-~-...--,--...--~ 

50~=!=i;":::t;;::::j;;;;;;::t:::::'{~~-I--~ 1--1-;_.. .. _,t-' 

1,. 500mA 
2.01---+--+--+--+- IB • IB2 •SOmA-1 

Vee • lOV l 1.0 .__~_..___.__..__.:;....._...___, 
-so -25 25 so 75 mo 125 

TA - AMBIENITEMPERATURE - 'C 

YIN = +9.7¥ 
t 1 & t1s1.0ns 
P.W .... 1.0~s 

z1N= 500 
OUTY CYCLE< 2% 

(1) These ratings are limiting values above which the serviceability of any individual semiconductor may be impaired. 
(2) These are steady state limits •. The factory should be consulted on applications involving pulsed or low duty cycle operations; 

-3.BY +30¥ 

1.0ko 

TO SAMPLING SCOPE 
t1 < 1.0ns 

ZIN~ 100k0 

(3) These ratings give a maximum junction temperature of 125°C and junction to case thermal resistance of 25°C/Watt (derating factor of 40 mW/°C). Junction to ambient thermal 
resistance of 200°C/Watt (derating factor of 5.0 mW/°C). 

(4) Rating refers to a high-current point where collector-to-emitter voltage is lowest. 
(5) Pulse Conditions: length= 300 µs; duty cycle= 1%. 
(6) See switching circuit for exact values of le, lei, and 1.,. 

Fairchild cannot assume re~ponsibility for use of any circuitry described other than circuitry entirely embodied in a Fairchild product. No other circuit patent licenses are implied. 
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EN3962 
PNP LOW LEVEL, LOW NOISE AMPLIFIER 

DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTOR 
FOR TEST CIRCUITS AND ADDITIONAL DESIGN INFORMATION SEE FAIRCHILD 2N3962 DATA SHEET 

• ELECTRICAL REPLACEMENT FOR 2N3962 
• LOW NOISE • • NF = 10 dB (max) at lOOHz 

• • NF = 3 dB (max) at lkHz 
• HIGH GAIN • • hFe = 60 (min) at lµA 

• • hFe = 100-300 at lOµA 
• HIGH BREAKDOWN VOLTAGE· • LVeeo = 60 VoHs (min) 
• EXCELLENT BETA LINEARITY FROM lµA to 50 mA 

ABSOLUTE MAXIMUM RATINGS (Note 1) 
Maximum Temperatures 

Storage Temperatures 
Operating Junction Temperatures 
Lead Temperature (Soldering, 10 second time limit) 

Maximum Power Dissipation 
Total Dissipation at 25°C Case Temperature (Notes 2 and 3) 

25°C Ambient Temperature (Notes 2 and 3) 
Maximum Voltages 

VeBO 
VeEO 
Veeo 

Collector to Base Voltage 
Collector to Emitter Voltage (Note 4) 
Emitter to Base Voltage 

ELECTRICAL CHARACTERISTICS (25"C Free Air Temperature unless otherwise noted) 

SYMBOL CHARACTERISTIC MIN. 

NF Narrow band Noise Figure (f = 100 Hz) 

NF Narrow band Noise Figure (f = 1.0 kHz) 

NF Narrow band Noise Figure (f = 10 kHz) 

NF Wide band Noise Figure 

hFE DC Current Gain 60 
hFe DC Current Gain 100 

hFe DC Current Gain 100 
hFE DC Current Gain 100 

hFe DC Pulse Current Gain (Note 5) 100 
hFE DC Pulse Current Gain (Note 5) 90 
hFe(-55°C) DC Current Gain 40 
hFe(-55°C) DC Pulse Current Gain (Note 5) 45 
hFe(lOO"C) DC Current Gain 

-55°Cto +125°C 
125°C 
2so0 c 

TYP. 

3.0 

0.8 

0.8 

1.0 

175 
210 
240 
260 
280 
260 
90 
150 
375 

0.5 Watt 
0.2Watt 

-SO Volts 
-SO Volts 
-6.0Volts 

MAX. 

10 

3.0 

3.0 

3.0 

300 

450 

600 
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UNITS 

dB 

dB 

dB 

dB 

PHYSICAL DIMENSIONS 
In accordance with JEDEC (T0-106) outline 

.222---1~-­

.192 

Emitter 
Lead No. 1 

I I .240 
: l MAX. ,, -t J I 

"-1r-rr-Tr-' 

~~~~MIN. 

Base 
Lead No. 2 

Collector 
Lead No. 3 

NOTES: All dimensions in inches 
All leads electrically isolated from case 
Package weight is 0.31 gram. Package 
is electrically non-conductive material 

TEST CONDITIONS 

le =20µA Yee =-0.5V 
Rs= 10 kn PBW= 15Hz 
le =20µA Yee=-5.0V 
Rs= lOkn PBW= 150Hz 
le= 20µA VeE:::; -5.0V 
Rs= 10 kn PBW = 1.5 kHz 
le= 20µA Vee= -5.0V 
Rs= 10 kn PBW = 15.7 kHz 
le= 1.0µA VcE = -5.0V 
le= lOµA Vee= -5.0V 
le= lOOµA Vee= -5.0V 
le= 1.0 mA Vee= -5.0V 
le= 10 mA Vee= -5.0V 
le=50mA Vee= -5.0V 
le= lOµA Vee= -5.0V 
le= 50 mA Vee= -5.0V 
le= 1.0 mA Vee= -5.0V 

*Planar is a patented Fairchild process. 

FAIRCHILCJ 
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FAIRCHILD TRANSISTORS EN3962 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

SYMBOL CHARACTERISTIC MIN. TYP. MAX. UNITS TEST CONDITIONS 

BVcso Collector to Base Breakdown Voltage -60 Volts le= lOµA IE=O 

BVeEs Collector to Emitter Breakdown Voltage -60 Volts le= lOµA Is =0 
VeEO(sust) Collector to Emitter Sustaining Voltage (Notes 4 and 5) -60 Volts le= 5.0mA(pulsed) Is =0 

BVESO Emitter to Base Breakdown Voltage -6.0 Volts le=O IE= 10 µA 

ICES Collector Reverse Current 0.5 50 nA VcE = -50V VES = 0 

leEs(100°C) Collector Reverse Current 2.0 10 µA VcE = -50V VES = 0 

(EBO Emitter Cutoff Current 10 nA le=O VES = -4.0V 

VeE(sat) Collector Saturation Voltage -0.1 -0.25 Volts lc=lOmA Is= 0.5 mA 

VcE(sat) Collector Saturation Voltage (Note 5) -0.16 -0.4 Volts le= 50 mA Is= 5.0mA 

VsE(sat) Base Saturation Voltage -0.72 -0.9 Volts le= 10 mA Is= 0.5 mA 

VsE(sat) Base Saturation Voltage (Note 5) -0.81 -0.95 Volts le= 50 mA Is= 5.0 mA 

h;. Input Resistance (f = 1.0 kHz) 2.5 8.0 17 kn le= 1.0 mA VcE = -5.0V 

hoe Output Conductance (f = 1.0 kHz) 5.0 19 40 µmho le= 1.0 mA VcE = -5.0V 

h,. Voltage Feedback Ratio (f = 1.0 kHz) 10 x10-• le= 1.0 mA VcE = -5.0V 

hfe Small Signal Current Gain (f = 1.0 kHz) 100 300 550 le= 1.0 mA VeE = -5.0V 

hfe High Frequency Current Gain (f = 20MHz) 2.0 8.0 le= 0.5 mA VeE = -5.0V 

Cobo Open Circuit Output Capacitance 6.0 pf IE= 0 Vcs = -5.0V 

Ciba Open Circuit Input Capacitance 16 pf le=O VEs = -0.5V 

NOTES: 

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) These are steady state limits. The. factory .should be consulted on application involving pulsed or low-duty cycle operations. 
(3) These ratings give a maximum junction temperature of 125°C and junction-to-case tharmal resistance of 200°C/Watt (derating factor of 5.0 mW!°C; junction-to-ambient 

thermal resistance of 500°C/Watt (derating factor of 2.0 mW/°C). 
(4) This rating refers to a high-current point where collector-to"emitter voltage is lowest. 
(5) Pulse Conditions: length= 300 µs; duty cycle = 1%. 
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SE4001 · SE4002 • SE4010 
NPN HIGH- GAIN, LOW NOISE TYPE 

DIFFUSED SILICON PLANAR* TRANSISTORS 

The Fairchild SE4001, SE4002, and SE4010 are very high beta NPN silicon PLANAR transistors suitable for high gain 
audio pre-amplifier stages and direct coupled circuits. The SE4010 is selected for low noise applications. They also 
feature the solid package designed to give maximum mechanical support to the transistor chip. 

ABSOLUTE MAXIMUM RATINGS !Note 11 

Maximum Temperatures 
Operating Junction Temperature 
Storage Temperature 
Soldering Temperature (10 sec. time limit! 

Maximum Power Dissipation 
Total Dissipation at 25°C Case Temperature {Note 21 

at 65°C Case Temperature fNote 21 
at 25°C Ambient Temperature '[Note 21 

Maximum Voltages 
Veao Collector to Base Voltage 
VeEo Collector to Emitter Voltage !Note 31 
VEao Emitter to Base Voltage 

ELECTRICAL CHARACTERISTICS 

(25°C free air temperature unless otherwise noted) SE4001 SE4002 

125°C Maximum 
- 55°C to + 125°C 

260°C Maximum 

SE4010 

0.5Watt 
0.3Watt 
0.2Watt 

30Volts 
25 Volts 
6.0Volts 

PHYSICAL DIMENSIONS 

3 LEADS 
.022 
.016 DIA. 

Base 
lead No. 2 

Emitter 
lead No.! -r--

~00 
.070 

.100 

NOTES: All dimensions in inches 
Allleadselectlicallyisolatedfromcase 
Padcqe weight is 031 IJllm 

SYMBOL CHARACTERISTIC Min. Typ. Max. Min. Typ. Max. Min. Typ. Max. UNITS TEST CONDITIONS 

h1. 

NF 

Vee (sat) 
leao 
leao !65°C) 
C.bo 
BVeao 
Vceo (sustl 

NOTES: 

DC Current Gain 
DC Current Gain 
High Frequency Current Gain 

(f = 20MHzl 
High Frequency Current Gain 

(f = 20MHz) 
Narrow Band Noise Figure 

{Note 51 
Collector Saturation Voltage 
Collector Cutoff Current 
Collector Cutoff Current 
Output Capacitance 
Collector to Base Breakdown Voltage 
Collector to Emitter Sustaining 

Voltage {Notes 3 and 41 
Emitter to Base 

Breakdown Voltage 

60 220 300 
50 

2.0 

0.35 
200 
3.0 
4.0 

30 
25 

6.0 

200 350 1000 
100 

3.0 

0.35 
200 
3.0 
4.0 

30 
25 

6.0 

200 350 1000 
100 

1.0 1.3 

3.0 

1.5 3.0 

0.35 
200 
3.0 
4.0 

30 
25 

6.0 

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) These ratings give a maximum junction temperature of 125°C and junction-to-case thermal resistance of 200°C/watt 

(derating factor of 5.0 mW/°CJ; junction-to-ambient thermal resistance of 500°C/watt (derating factor of 2.0 mW/°CJ. 
(3) Rating refers to a high-current point where collector-to-emitter voltage is lowest. 

(4) Pulse Conditions: length= 300 µsec; duty cycle= 1%. 
(5) R5 = 10 kll; f = 1 kHz; Power Bandwidth of 200 Hz. 
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dB 

Volts 
nA 
µA 
pF 
Volts 
Volts 

Volts 

le = 1.0 mA Ver,. = 10 V 
le= 50µA Va= lOV 
le= 50µA Va= 5.0V 

le = 1.0 mA VeE = 5.0 V 

le= 30µA Va= 5.0V 

le = 1.0 mA I, = 0.1 mA 
le = 0 Ve1 = 5.0 V 
le = 0 Vea = 5.0 V 
I. = 0 Vea = 5.0 V 
le= lOOµA le= 0 
le = 10 mA 11 = 0 

(pulsed) 
le = 100 µA le = 0 

• Planar is a patented Fairchild process. 
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FT107C • SE4020 
.NPN LOW LEVEL, LOW NOISE AMPLIFIERS 

DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS 

• LOW l/f NOISE ••••• ; ••• NF = 2.5 dB (TYP) AT 100 Hz; 1.0 kn 
• HIGH GAIN •••••••• ·• ••• hFE = 100 (MIN) AT 10 µA 

hFE = 150 (MIN) AT 10 mA 
. • LOW SATURATION VOLTAGE ••• YeE(satJ = 0.2 Y (MAX) AT 10 mA/0.5 mA 

• LOW LEAKAGE •••••••••• leao = 2.0 nA (MAX) AT Yea= 45 V 
leao = 50 nA (MAX) AT Vea = 45 Y, TA= 65°C (SE4020) 
leao = 1.0 µA (MAX) AT Yea= 45 V, TA= 125°C (FT107C) 

ABSOLUTE MAXIMUM RATINGS (Note 1) 
Maximum Temperatures 

Storage Temperatures 
Operating Junction Temperatures 
Lead ~emperature (Soldering, 10 seconds time limit) 

Maximum Power Dissipation (Notes 2 and 3) 
Total Dissipation at 25°C Case Temperature 

25°C Ambient Temperature 

Maximum Voltages 
Yeao Collector to Base Voltage 
VeEO Collector to Emitter Voltage (Note 4) 
VEao Emitter to Base Voltage 
le Continuous Collector Current 

FT107C 
-65°C to +150°C 

+150°C 
+300°c 

0.86 Watt 
0.26 Watt 

60Volts 
60Volts 
8.0Volts 

50mA 

SE4020 
-65°C to +125°C 

+125°C 
+260°C 

0.5 Watt 
0.2 Watt 

60 Volts 
60 Volts 
8.0Volts 

50mA 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

SYMBOL CHARACTERISTICS MIN. TYP. MAX. UNITS TEST CONDITIONS 

NF Narrow-Band Noise Figure 2.5 6.0 dB le= 100µ,A VeE = 5.0V 
(f = 1.0 kHz) Rs= 1.0 kn BW = 400 Hz 

NF Narrow-Band Noise Figure 1.5 3.0 dB le= lOµA VeE = 5.0V 
(f = 1.0 kHz) . Rs= lOkU BW = 400 Hz 

NF Narrow-Band Noise Figure 2.5 dB le= lOOµA VeE = 5.0V 
'(f = 100 Hz) Rs= l.Okn BW = 8.0 Hz 

NF Wide-Band Noise Figure 1.5 3.0 dB le= 10µ,A VeE = 5.0V 
(f = 10 Hz to 10 kHz) Rs= 10 kn BW = 15.7 kHz 

hFE DC Current Gain 100 205 le= lOµA. YeE = 5.0V 
hFE.· DC Current Gain 120 245 le= 100µ,A VeE= 5.0V 
hFE DC Current Gain 135 290 le= 1.0 mA VeE = 5.0V 
hFE DC Pulse Current Gain 150 310 950 le= 10 mA VeE = 5.0V 

(Note 5) 
hFE(-55°C) DC Current Gain 25 le= 10µ,A VeE= 5.0V 
hFE(l00°C) DC Pulse Current Gain 400 1450 le= 10 mA VeE = 5.0V 

(FT107C) (Note 5) 
hie High Frequency Current Gain 1.0 2.0 le= 10 mA VeE = 5.0V 

(f = 100 MHz) 
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PHYSICAL DIMENSIONS 
in accordance with 

JEDEC (T0-18) outline 

3 LEADS 

:&!:01A. 

NOTES:AHdimensionsininc:he& 
l.udsi1regold-platedkovM 
Collectorlnler1-Hyeonnected"toca&e 
PacllllpweightlsOA311r1m 

FT107C 

PHYSICAL DIMENSIONS 
in accordance with JEDEC (T0-106) outline 

.222----i __ _ 

.192 

3 LEADS 

:g~~DIA. 

lOO Base 
Lead No. 2 

Emitte Collector 
Lead No Lead No. 3 

I 

4 

FLAT~· 
NOTES: All dimensions in inches 

All leads electrically isolated from case 
Package weight is 0.31 a:ram Package 
is electrically non-conductive material 

SE4020 

*Planar is a patented Fairchild process. 
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FAIRCHILD TRANSISTORS • FT107C • SE4020 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

SYMBOL CHARACTERISTICS MIN. TYP. MAX. UNITS TEST CONDITIONS 

leeo Collector Cutoff Current 0.2 2.0 nA le=O Ve8 =45V 
le80(65°C) Collector Cutoff Current (SE4020) 3.0 50 nA le=O Vee=45V 
le80(125°C) Collector Cutoff Current (FT107C) 0.1 1.0 µA le=O Vee= 45V 

!EBO Emitter Cutoff Current 0.007 1.0 nA le=O VEB = 5.0V 

ccb Collector to Base Capacitance 2.5 4.0 pF IE =0 Vc6 = 5.0V 

ceb Emitter to Base Capacitance 4.0 6.0 pF le=O VEB = 0.5V 

VeEO(sus) Collector to Emitter Sustaining Voltage 60 Volts lc=5.0mA 18 = 0 
(Notes 4 and 5) 

BVcES Collector to Emitter Breakdown Voltage 60 Volts le= 10µ,A 18 = 0 

BVEBO Emitter to Base Breakdown Voltage 8.0 Volts lc=O IE=lOµA 

VeE(sat) Pulsed Collector to Emitter Saturation Voltage 
(Note 5) 

0.12 0.2 Volt le= 10 mA 18 = 0.5 mA 

VeE(sal) Pulsed Collector to Emitter Saturation Voltage 0.17 0.3 Volt le= 50 mA 18 = 5.0 mA 
(Note 5) 

VBE(on) Base to Emitter On Voltage 0.64 0.7 Volt le= 1.0 mA VcE = 5.0V 

TYPICAL ELECTRICAL CHARACTERISTICS 

COLLECTOR CHARACTERISTICS* 
ACTIVE REGION 

2.0 ..-~rT-r---r-....,..,..-,...,...-,...,,.,..., 

~ v v ri 
1.6 1-- l:::r-.lll!:o""f~--+--+~lL<--jC-,lf-H'H 

k:1" v lL 
i 1.1v ~ ~t 
~ 0.8 ~·~--l'=--171f--+2':~1-+-l 
8 2.4... VI 

_u o.4 t---+--+-t---+--+-vl-7"]-H-i 
l.(IJA 

z 

~ 
!Z 

~ 
~ 
u 
Q 

=~ 

0 .__._TA_·~25°_c_.___._18_·0...__.___._ ...... ...,.. 

1000 

800 

600 

0 20 60 

VcE - COLLICTOR-Et,llTTER VOLTAGE - VOLTS 

DC PULSE CURRENT GAIN 
VERSUS 

AMBIENT TEMPERATURE00 

11•1JmA 
1-y~E • lOV 

~~~ 

80 

400 
...:I ~ ~ :8a~ 

~ 
200 

~~ -0 
·55 -25 

f0 ~~~ 
W-& 

25 50 75 100 

TA - AMBIENT TEMPERATURE - °C 

z 500 

~ 

DC CURRENT GAIN VERSUS 
COLLECTOR CURRENT** 

i 400 

"

300111811 =~ 200 

100 

0.1 1.0 w 
le - COLLICTOR CURRENT - mA 

BASE-EMITTER ON VOLTAGE 
VERSUS 

AMBIENT TEMPERATURE 

-25 25 50 75 

TA - AMBIENT ITMPERAIURE - °C 

50 

100 

• Single family characteristic on Transistor Curve Tracer. 

COLLECTOR SATURATION 
VOLTAGE VERSUS 

COLLECTOR CURRENf0° 
0.35 TA. 250C 

~ lc·201 8 
0.30 1--+-++t--t-++++-+-+-+++-+--+-t+< 

le - COLLICTOR CURRENT - mA 

DISTRIBUTION OF 
BASE-EMITTER ON VOLTAGE'""' 

0.70 ,...,.....-r-,--.,--,,,-rn--r-r--T--r-rrr-n 
TA• 25°C 

!:J IC • 1.0mA -+-+-+-+-+-+-+-+--<e--+-++-++< 

g 0,68 VCE = lOV 

~ 
15 o.66 1+1rt-t-t--t-r-t-H-1--t-vt-tH--:t>fttt1 

~ 
~ 0.64 1-H-+-+-+-+-1--111--lA ,, 11-+-+-+-+--t-1--t+-H 
~ YI 

~ 0.62 t+++-+-+vi+ILl-+-t-+++-t-+-+-t-1-++-H 
>'t;j ~ -+-+-+-H++-+--+-+-H-++t 

o.60 vr I 
0.1 I '10 50 90 99 99.9 

PERCENTILI OISllBUllON - ~ 

•• In recognition of the needs of computer aided design, correlation and distribution information is shown for key parameters. These curves are not 
guaranteed but represent with a high degree of confidence the distributions and correlations to be expected. 
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FAl·RCHILD TRANSISTORS • F.Tl07C .: SE4020 

CONTOURS OF CONSTANT 
NARROW BAND NOISE FIGURE 

~ 
0 

~Ok 

i 
In 

~ 
~ 

I.Ok 
~ 
~~ 

0.05 O.l 0.5 1.0 

It - COLL£C10R CURRENl - mA 

NOISE FIGURE VERSUS 
FREQUENCY 

9.0 

H lr~·A"cl J 

VcE • 5.0V 
11 

8.0 

7.0 
~ 

~ 6.0 

~ 5.0 
l>I 

~ 4.0 

!!! 
l.O 

2.0 

\ 
I 

1.0 
10 

V1 
: •. : .lOOiJA, ~ l.OkQ 

ll1. 
lc·ll\IA,~·10kn 17 

100 !.Ok !Ok llKlk !.OM 

f ' FREQUENCY • Hz 

SMALL SIGNAL VOLTAGE AND 
CURRENT GAIN. VERSUS 

LOAD RESISTANCE00 

:0011r-:n-r-r-1T1-r-c;!Ciifi!iFS1 
~ 
z 
~ 50 

~ 
t5 «l 
; 
g 
~ 30 ~~-++--+-r+tt---l"(Q]flrl-t+-! 

'" Lo I---+-+++-

1! 
~10~~~~-~~~~~~~ 

< l.Ok !Ok lOOk !.OM 
Rl - LOAD RESISTANCE - Q 

TYPICAL ELECTRICAL CHARACTERISTICS 

~ 

CONTOURS OF CONSTANT 
NARROW BAND NOISE FIGURE 

~ l . .Ok ~_,--p~--+--+-'~-+--+-'I 

~ 

0.05 0.1 0.5 1.0 
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CONTOURS OF CONSTANT GAIN 
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JO~~~~~~~~~~~ 
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CONTOURS OF CONSTANT 
NARROW BAND NOISE FIGURE 
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~ 
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10 
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l.O 
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0.05 0.1 0.5 l.0 
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INPUT AND OUTPUT 
CAPACITANCES VERSUS 
REVERSE BIAS VOLTAGE 

TA = ?5°C t--+-...._,f-+-+__,f--i-+++---< 
f = l.OMHz t--+-...._,r++__,r--1-+++---< 

LO~~~~~~~~~~~ 
0.1 0.5 1.0 5.0 10 50 100 

VEB· Vee· - REVERSE BIAS VOLTAGE - VOLTS 

COLLECTOR CUTOFF CURRENTS 
VERSUS AMBIENT TEMPERATURE 
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••In recognitfon ·at .the n·eeds of computer aided des·ign, correlation· and distribution information is shown for :key parameters. Thes6 CurVes are not 
guaranteed but represent with a high degree of ·confidence the distributions and correlations to be· expected. · 
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FAIRCHILD TRANSISTORS • FT107C • SE4020 

TYPICAL ELECTRICAL CHARACTERISTICS 

~ 

COMMON EMITTER 
CHARACTERISTICS VERSUS 

COLLECTOR CURRENT 

f • l.OkHz 
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CHARACTERISTICS VERSUS 
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• • In recognition of the needs of computer aided design, correlation and distribution information is shown for key parameters. These curves are not 
guaranteed but represent with a high degree of confidence the distributions and correlations to be expected. 

SMALL SIGNAL CHARACTERISTICS (f = 1.0 kHz) 

SYMBOL 

NOTES: 

CHARACTERISTICS 

Input Resistance 
Output Conductance 
Voltage Feedback Ratio 
Small Signal Current Gain 

TYP. UNITS 

8.5 kohms 
24 µmhos 
7.0 x10-• 
335 

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 

TEST CONDITIONS 

le.= 1.0 mA VeE = lOV 
le= 1.0 mA VeE = 10 V 
le= 1.0 mA VeE = lOV 
le= 1.0 mA VeE=lOV 

(3) These ratings give a maximum junction temperature of 150°C and junction to case thermal resistance of 146°C/Watt (derating factor of 6.9 mW/°C); junction to ambient 
thermal resistance of 480°C/Watt (derating factor of 2.1 mW/".C) for FT107C. A maximum junction temperature of 125°C and junction to case thermal resistance of 200°C/ 
Watt (derating factor of 5.0 mW/"C); junction to ambient thermal resistance of 500°C/Watt (derating factor of 2.0 mW/°C) for SE4020. 

(4) This rating refers to a high current point where collector to emitter voltage is lowest. 
(5) Pulse Conditions: length= 300 µs; duty cycle= 1%. 
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.. :fT1078 • SE4021 
NPN LOW LEVEL, LOW NOISE AMPLIFIERS 

DIFFUSED SILICON PLANAR~~ EPITAXIAL TRANSISTORS 

•"' , 

• LOW l/f NOISE .••••.••• NF = 6.0 dB (TYP) AT 10 Hz, 1.0 kn 
• HIGH GAIN ••.•.••••••• hFe = 450 (MIN) AT 10 µA 

hFe = GOO (MIN) AT 10 mA 
• LOW SATURATION VOLTAGE .•• Yee(satJ = 0.2 V (MAX) AT 10 mA/0.5 mA 
• LOW LEAKAGE .••.••..•• leso = 2.0 llA (MAX) AT Yes = 30 V 

leso = 50 nA (MAX) AT Yes= 30 V, TA= 65"C (SE4021) 
leao = 1.0 µ,A (MAX) AT Yes= ~O V, TA= 125"C (FT107B) 

ABSOLUTE MAXIMUM RATINGS (Note 1) 
Maximum Temperatures FT107B SE4021 

Storage Temperatures -65°C to +150°C -65°Cto +125°C 
Operating Junction Temperatures +150°C +125°C 
Lead Temperature (Soldering, 10 seconds time limit) +300°C +260°C 

Maximum Power Dissipation (Notes 2 and 3) 
Total Dissipation at 25°C Case Temperature 0.86 Watt 0.5 Watt 

25°C Ambient Temperature 0.26 Watt 0.2 Watt 

Maximum Voltages 

VeBO Collector to Base Voltage 45 Volts 45 Volts 
Vem Collector to Emitter Voltage (Note 4) 45 Volts 45 Volts 
VEBO Emitter to Base Voltage 8.0 Volts 8.0 Volts 
le Continuous Collector Current 50 mA 50 mA 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

SYMBOL CHARACTERISTICS MIN. TYP. MAX. UNITS TEST CONDITIONS 

NF Narrow-Band Noise Figure 3.5 6.0 dB le= lOOµA Vee= 5.0V 
(f = 1.0 kHz) R5 = 1.0 kn BW = 400 Hz 

NF Narrow-Band Noise Figure 1.5 4.0 dB le= 100µ,A Vee =5.0V 
(f =; 1.0 kHz) Rs= 10 kn BW = 400 Hz 

NF Narrow-Band Noise Figure 2.5 8.0 dB le= 100 µA Vee= 5.0V 
(f = 1.0 kHz) Rs== 100 kn BW = 400 Hz 

NF Narrow-Band Noise Figure 3.5 le= 100µ,A Vee= 5.0V 
. (f ::i:: 100 Hz) Rs= LO kn BW = 8.0 Hz 

NF Narrow-Band Noise Figure 6.0 (Note 6) dB le= lOOµA Yee= 5.0V 
(f = 10 Hz) R5 = 1.0 kn BW = 10 Hz 

NF Narrow-Band Noise Figure 1.5 3.0 dB le= 10µ,A Vee= 5.0V 
(f = 1.0 kHz) R5 = lOkn BW = 400 Hz 

NF Wide-Band Noise Figure 1.5 3.0 dB le== 10µ,A Vee= 5.0V 
(f = 10 Hz to 10 kHz) R5 =10kn BW = 15.7 kHz 

hFe DC Current Gain 450 735 le= lOµA Yee= 5.0V 
hFe DC Curren.! Gain 500 840 le= 100µ,A Vee= 5.0V 
hFe DC Current Gain 550 960 le= 1.0 mA Vee= 5.0V 
hFe DC Pulse Current Gain 600 950 1550 le= 10 mA Yee= 5.0V 

(Note 5) 
hFe(-55°C) DC Current Gain 130 le=lO.µ,A Vee= 5.0V 
hFe(l00°C) DC Pulse Current Gain 1200 2300 le= 10 mA Vee= 5.0V 

(FT107B) (Note 5) 

hfe High Frequency Current Gain 1.5 2.6 le= 10 mA Vee= 5.QV 
(f = 100 MHz) 

313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-643~ 

4-100 

PHYSICAL DIMENSIONS 
in accordance with 

JEOEC (T0-18)·outline 

NOTES: AH dirMnsions in inclllll 
., leld11reFld-plmladllcMlr 

Colleetorlntemallyconnectedtoc:m. 
P8ctutee'flllilfll:ia0.43srmn 

FT107B 

PHYSICAL DIMENSIONS 
in accordance with 

JEOEC (T0-106) outline 

.222--+~--< 

.192 

3 LEADS 
.019DIA 
.016 . 

I I .240 
:· i MAX. 

... :-iT: ................. ---t 

~·100 Base 
.0501 _[ l. ~Lead No. 2 

Emitter Collector 
Lead No. 1 ; '{-.J Lead No. 3 

-~--

450 \-+ 
~ 

FLAT~ 
NOTES: All dimensions 1n inches 

All leads electrically isolated from case 
Package weight is 0 31 gram Package 
is electrrcally non·conduct1ve material 

SE4021 
*f'lanar is a patented Fairchild process. 
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FAIRCHILD TRANSISTORS •. FT107B • SE4021 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

SYMBOL CHARACTERISTICS MIN. TYP. MAX. 

leso Collector Cutoff Current 0.1 2.0 
le80(65°C) Collector Cutoff Current (SE4021) 1.0 50 
leso(l25°C) Collector Cutoff Current (FT107B) 0.07 1.0 

IEBo Emitter Cutoff Current 0.005 1.0 

ccb Collector to Base Capacitance 2.5 4.0 

ceb Emitter to Base Capacitance 3.5 6.0 

VeEO(sus) Collector to Emitter Sustaining Voltage 45 
(Notes 4 and 5) 

BVeEs Collector to Emitter Breakdown Voltage 45 

BVEBO Emitter to Base Breakdown Voltage 8.0 

VeE(sat) Collector to Emitter Saturation Voltage (Note 5) 0.12 0.2 

VeE(sat) Collector to Emitter Saturation Voltage (Note 5) 0.18 0.3 

VBE(on) Base to Emitter On Voltage 0.62 0.7 

TYPICAL ELECTRICAL CHARACTERISTICS 

< 1.6 
E 

COLLECTOR CHARACTERISTICS* 
ACTIVE REGION 

10 20 50 60 

Ve£ - COLLECTOR-EMITlER VOLTAGE - VOLTS 

DC PULSE CURRENT GAIN 
VERSUS 

AMBIENT TEMPERATURE** 
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TA - AMBIENT TEMPERATURE - °C 

* Single family characteristics on Curve Tracer. 
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UNITS TEST CONDITIONS 

nA IE= 0 Yes= 30 V 
nA IE= 0 Vee= 30 V 
µA IE= 0 Yes= 30 V 
nA le =0 VEB=5.0V 
pf IE= 0 Yes= 5.0V 
pf le= O VEB=0.5V 
Volts le=5.0mA 18 = 0 

Volts le= 10 µA Is= 0 
Volts le= 0 IE= 10 µA 
Volt le= 10 mA Is= 0.5 mA 
Volt le= 50 mA 18 =5.0mA 
Volt le= 1.0 mA VeE=5.0V 

COLLECTOR SATURATION VOLTAGE 
VERSUS COLLECTOR CURRENT** 

0.01 0.1 1.0 10 50 
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DISTRIBUTION OF 
BASE-EMITTER ON VOLTAGE** 
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~ 
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IL 
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PERCENT! LE OISTRI BUT!ON - 'lo 

** In recognition of the needs of computer aided design, correlation and disttibution information is shown for key parameters. These curves are not 
guaranteed but represent with a high degree of confidence the distributions and correlations to be expected. 
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FAIRCHILD TRANSISTORS • ·.· FTl07B • SE402l 
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•• In recognition of the needi; of computer aided design, corre.lation and distribution information is shown for key parameters. These .curves are not 
guaranteed but represent with a high degree of. confidence ,the distributions and correlations to be expe.cted. 
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FAIRCHILD TRANSISTORS • FT1078 • SE4021 

TYPICAL ELECTRICAL CHARACTERISTICS 
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** In recognition of the needs of computer aided design, correlation and distribution information is shown for key parameters. These curves are not 
guaranteed but represent with a high degree of confidence the distributions and correlations to be expected. 

SMALL SIGNAL CHARACTERISTICS (f = 1.0 kHz) 

SYMBOL CHARACTERISTICS TYP. UNITS TEST CONDITIONS 

hie Input Resistance 28 kn le= 1.0 mA VCE=lOV 

hoe Output Conductance 74 µmhos le= 1.0 mA VCE=lOV 

hce Voltage Feedback Ratio 23 x10-• le= 1.0 mA VCE=lOV 

hfe Small Signal Current Gain 1050 le= 1.0 mA VCE = lOV 

NOTES: 

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 
(3) These ratings give a maximum junction temperature of 150'C and junction to case thermal resistance of 146'C/Watt (derating factor of 6.9 mW/'C); junction to ambient 

thermal resistance of 480'C/Watt (derating factor of 2.1 mW/'C) for FT107B. A maximum junction temperature of 125'C and junction to case thermal resistance of 200'C/ 
Watt (derating factor of 5.0 mW/'C); junction to ambient thermal resistance of 500'C/Watt (derating factor of 2.0 mW/'C) for SE4021. 

(4) This rating refers to a high current point where collector to emitter voltage is lowest. 
(5) Pulse Conditions: length~ 300 µs; duty cycle~ 1%. 
(6) Normally >90% of the units will have NF less than 11 dB. 
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FT107A • SE4022 
NPN LOW LEVEL, LOW NOISE AMPLIFIERS 

DIFFUSED SILICON PLANAR':' EPITAXIAL TRANSISTORS 

• LOW l/f NOISE ........• NF= 8.0 dB (MAX) AT 10 Hz, 1.0 kn 
• HIGH GAIN .......•.... hFE = 900 (MIN) AT 10 µA 

hFE = 1200 (MIN) AT 10 mA 
• LOW SATURATION VOLTAGE ... VeE(satJ = 0.2 V (MAX) AT 10 mA/0.5 mA 
• LOW LEAKAGE ......•... leeo = 2.0 nA (MAX) AT Yee= 20 V 

leeo = 50 nA (MAX) AT Yee= 20 v, TA= 65°C (SE4022) 
leeo = 1.0 µA (MAX) AT Yee= 20 v, TA= 125°C (FT107A) 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 
Storage Temperatures 
Operating Junction Temperatures 
Lead Temperature (Soldering, 10 seconds time limit) 

Maximum Power Dissipation (Notes 2 and 3) 
Total Dissipation at 25°C Case Temperature 

25°C Ambient Temperature 

Maximum Voltages 
V cso Collector to Base Voltage 
Veeo Collector to Emitter Voltage (Note 4) 
Veso Emitter to Base Voltage 
le Continuous Collector Current 

FT107A SE4022 
-65°C to + 150°C -65°C to + 125°C 

+150°C +125°C 
+300°c +260°C 

0.86 Watt 0.5 Watt 
0.26 Watt 0.2 Watt 

30 Volts 30 Volts 
30 Volts 30 Volts 

8.0 Volts 8.0 Volts 
50 mA 50 mA 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

SYMBOL CHARACTERISTICS MIN. TYP. MAX. UNITS TEST CONDITIONS 

NF Narrow Band Noise Figure 4.0 6.0 dB le= lOOµA VeE = 5.0 V 
(f = 1.0 kHz) Rs= 1.0 kn BW = 400 Hz 

NF Narrow Band Noise Figure 1.0 3.0 dB le= lOOµA VeE = 5.0V 
(f = 1.0 kHz) Rs= 10 kn BW = 400 Hz 

NF Narrow Band Noise Figure 2.0 6.0 dB le= lOOµA VeE = 5.0V 
(f = 1.0 kHz) Rs= 100 kn BW = 400 Hz 

NF Narrow Band Noise Figure 5.0 8.0 dB le= 100 µA Yee= 5.0V 
(f = 10 Hz) R5 = 1.0 kn BW = 10 Hz 

hFe DC Current Gain 900 1100 le= 10 µA Yee= 5.0V 

hFE DC Current Gain 1000 1580 le= 100 µA VeE = 5.0V 
hFE DC Current Gain 1200 1735 le= 1.0 mA VeE = 5.0V 
hFe DC Pulse Current Gain 1200 1540 2200 le= 10 mA Yee= 5.0V 

(Note 5) 
hFE(-55°C) DC Current Gain 300 le= 10 µA VeE = 5.0V 
hFE(l00°C) DC Pulse Current Gain 2140 3300 le= 10 mA VcE = 5.0V 

(Note 5) (FT107A) 

hie High Frequency Current Gain 2.0 2.8 le= 10 mA VeE = 5.0V 
(f = 100 MHz) 

313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962·5011, TWX: 910-379·6435 

4-104 

PHYSICAL DIMENSIONS 
in accordance with 

JEDEC (T0-18) outline 

l 9 !'>0IA 
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3 LEADS 

·g~~DIA 

NOTES:Alld1mens1onsrn inches 
Leadsaregold·platedk0>1ar 
Ccllector1ntemallyconnectedtocase 
Package weight •S 0 43 gram 

FT107A 

PHYSICAL DIMENSIONS 
in accordance with JEDEC (T0-106) outline 

222 
.192 

I I .240 
I I MAX. I I 
I I -t , , 

I 

3 LEADS ~~~_)MIN 
~:~DIA 

Base 
Lead No. 2 

Emitter Collector 
Lead No. 1 Lead No. 3 

NOTES: All dimensions in inches 
All leads electrically isolated from case 
Pa.ckage weight is 0.31 gram Package 
is electrically non·conductive material 

SE4022 

*Planar is a patented Fairchild process. 
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FAIRCHILD TRANSISTORS • FT107A • SE4022 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

SYMBOL CHARACTERISTICS MIN. TYP. MAX. UNITS TEST CONDITIONS 

leeo Collector Cutoff Current 0.02 2.0 nA IE =0 Vee= 20 V 
lee0 (65°C) Collector Cutoff Current (SE4022) 0.3 50 nA IE =0 Vee= 20 V 
leeo(l25oC) Collector Cutoff Current (FT107A) 0.02 1.0 µA IE =0 Vee= 20V 
IEBO Emitter Cutoff Current 0.03 1.0 nA le= 0 VEB = 5.0 v 
ccb Collector Base Capacitance 2.5 4.0 pF IE= 0 Ves=5.0V 
ceb Emitter Base Capacitance 2.9 6.0 pF le= O VEs=0.5V 

VeEO(sus) Collector to Emitter Sustaining Voltage 30 Volts le= 5.0 mA Is= 0 
(Notes 4 and 5) 

BVCES Collector to Emitter Breakdown Voltage 30 Volts le=lOµA Is= 0 
BVEBO Emitter to Base Breakdown Voltage 8.0 Volts le= O IE= lOµA 

VeE(sal) Pulsed Collector to Emitter Saturation Voltage 0.085 0.2 Volt le= 10 mA le= 0.5 mA 
(Note 5) 

VeE(sat) Pulsed Collector to Emitter Saturation Voltage 0.14 0.3 Volt le= 50 mA ls=5.0mA 
(Note 5) 

V SE( on) Base to Emitter On Voltage 0.6 0.7 Volt le= 1.0 mA VCE = 5.0V 

TYPICAL ELECTRICAL CHARACTERISTICS 

COLLECTOR CHARACTERISTICS* 
ACTIVE REGION 

VcE - COLLICTOR-EMITIER VOLTAGE-VOLTS 

DC PULSE CURRENT GAIN 
VERSUS 

AMBIENT TEMPERATURE0 
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• Single family characteristics on Transistor Curve Tracer. 
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• • In recognition of the needs of computer aided design, correlation and distribution information is shown for key parameters. These curves are not 
guaranteed but represent with a high degree of confidence the distributions and correlations to be expected. 
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~k IOOk I.OM 

Rl - LOAD RESISTANCE-Q 

c 

CONTOURS OF CONSTANT 
NARROW BAND NOISE FIGURE 

I.OM.....;~~~~~~~-~~ 

500k ~d~;j::j:"s:;~;;'s:js:;~~~ 

~ IOOk 
~ 
~ SOk ~'!'.'~----t:+1:::::'~="t=~~~~ ~ 1-

::J 

~ IOk t--=::::.+--..j...1:Jl.l-....,,'---+-+-l-+".---l 

1:1::v;.Ok S::3~9j~g;;;;;;;E:E;~~ 

0.05 0.1 0.5 1.0 

'c - COLLECTOR CURRENT-mA 

INPUT AND OUTPUT 
CAPACITANCES VERSUS 
REVERSE BIAS VOLTAGE 

10~~-~---~--~ 
t---+--+-H----'f---+-+-+-+T A • 25°C -
1---+--+-H----'f---+-+-+-+-f = l.OMHz 

7.0~ 

s.o b, 
~ ~ ~, 
~ 4.o I'-... K.-•• +-1+-++--+----1 

;::; J.o 'b, c _,l_--""i~tt+--+---1 

~ ~·o)-_b-._ 
2.0 f--+--+-H---1f--°' ........ +-!+--"'d---l 

~ ~ 

VEB. Vee - REVERSE BIAS VCLTAGE-VOLJS 

COLLECTOR CUTOFF CURRENTS 
VERSUS AMBIENT TEMPERATURE 

z 

I.~ f-+-+-+--+--+--h"-+-Ll--Jl'-+--1 

IOpA~ 

I. OpA '---'----'---'---'---'----'----'-'---'---' 
25 45 6S 8S 105 125 

TA -AMBIENTTEMPERATURE-°C 

••In recognition of the needs of computer aided design, correlation and distribution information is shown for key parameters. These curves are not 
guaranteed but represent with a high degree- of confidence the distributions and correlations to be expected. 
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TYPICAL ELECTRICAL CHARACTERISTICS 

COMMON EMITTER 
CHARACTERISTICS 

VERSUS COLLECTOR CURRENT 
TA - 25 C 
VcE ' IOV ~..t./1 

S. 0 I " I. Ok Hz --Ht---+--t--e-+-+----+-7'LJ--1 
t -i - --+---+- -.,IL--j 

~-j-t- v 

o. 2 l---+---1-++-+----+-+-++--+---< 

0.1 t---+---1-++-+----+-+-++--"-----' 
0.1 0.2 0.5 1.0 2.0 5.0 10 20 

le - COLLECTOR CURRENT-mA 

COMMON EMITTER 
CHARACTERISTICS VERSUS 

COLLECTOR-EMITTER VOLTAGE 

~ 
H~ 

oe 
-+--+-+--

25 30 

VCE - COLLECTOR-EMITTER VOLTAGE-VOLTS 

COMMON EMITTER 
CHARACTERISTICS 

VERSUS AMBIENT TEMPERATURE 

le= l.OmA 

VcE • IOV -+---+---+--­
! • 1.DkHz 

~ I. I i---t---t----l---le;."S.."'1J=--""'i 
"j 

~ 1.0 f---+---+----~--1---1----1 
g 

~09t--t---;1""----j-----jt------j----j s . 
~ 0.8 l---i7"7"T-t----l---ll---l---I 
Ci 
ii: 0. 7 l-7'~~--1----+---+---+---4 

"' ,, g 0.6 

0.5 '---'--___J'----'---'---'----' 
-50 -25 25 50 75 100 

TA - AMBIENT TEMPERATURE-°C 

h PARAMETER CORRELATIONS00 h PARAMETER CORRELATIONS00 

700 '--"'--"---'--"--'-+--~-1---+---' 2il t--+--~-+-~-t--+--~-+-~~ 60 
1200 1400 1600 1800 2000 2200 1100 1400 1600 1800 2il00 1100 

hFE@ le" IOmA, Vee 5.0V 

• • In recognition of the needs of computer aided design, correlation and distribution information is shown for key parameters. These curves are not 
guaranteed but represent with a high degree of confidence the distributions and correlations to be expected. 

SMALL SIGNAL CHARACTERISTICS (f = 1.0 kHz) 

SYMBOL 

NOTES: 

CHARACTERISTICS 

Input Resistance 
Output Conductance 
Voltage Feedback Ratio 
Small Signal Current Gain 

TYP. UNITS 

39 kohms 
120 µmhos 
33 x10-• 

1630 

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 

TEST CONDITIONS 

le= 1.0 mA VCE=lOV 
le= 1.0 mA VCE = 10 V 
le= 1.0 mA VCE=lOV 
le= 1.0 mA VCE = 10 V 

(3) These ratings give a maximum junction temperature of 150°C and junction to case thermal resistance of 146°C/Watt (derating factor of 6.9 mW/°C); junction to ambient 
thermal resistance of 480°C/Watt (derating factor of 2.1 mW/°C) for FTI07A. A maximum junction temperature of 125°C and junction to case thermal resistance of 200°C/ 
Watt (derating factor of 5.0 mW/°C); junction to ambient thermal resistance of 500°C/Watt (derating factor of 5.0 mW/°C) for SE4022. 

(4) This rating refers to a high current point where collector to emitter voltage is lowest. 
(5) Pulse Conditions: length= 300 µs; duty cycle= I%. 
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2N4121 
PNP HIGH-SPEED SWITCH AND RF AMPLIFIER 

DIFFUSED SILICON PLANAR* II EPITAXIAL TRANSISTOR 

• HIGH BETA (hFE) •••••••••••.••• 70 TO 200 AT 10 mA 
• HIGH FREQUENCY (fr) ..•......... 400 MHz MIN. AT 10 mA 
• EXCELLENT R.F. PERFORMANCE (rb'C0 ) ••• 50 ps MAX. 
., LOW CAPACITANCE (C0 bo) •••••••••• 4.5 pf MAX. 
• LOW NOISE (100 MHz N.F.) •..•••..• 6.0 dB MAX. 
• HIGH VOLTAGE (LVceo) ••••••.•••. 40 VOLTS MIN. 

ABSOLUTE MAXIMUM RATINGS !Note 11 
Maximum Temperatures 

Storage Temperature 
Operating Junction Temperature 
Lead Temperature (Soldering, 10 second time limit) 

Maximum Power Dissipation 
Total Dissipation at 25°C Case Temperature !Notes 2 and 31 

at 25°C Ambient Temperature [Notes 2 and 31 

Maximum Voltages and Current 
Veao Collector to Base Voltage 
Vern Collector to Emitter Vo.ltage [Note 41 
v .. a Emitter to Base Voltage 
le Collector Current 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

SYMBOL 

hFE 
hFE 
hFE 

hFE 

Ve, (sat) 
Ve, (sat) 

Ve, (sat) 

v .. (sat) 
v .. (sat) 

v .. (sat) 

NOTES: 

CHARACTERISTIC 

DC Current Gain 
DC Current Gain 
DC Pulse Current Gain [Note 51 
DC Pulse Current Gain [Note SJ 
Collector Saturation Voltage 
Pulsed Collector Saturation 

Voltage !Note SJ 
Pulsed Collector Saturation 

Voltage [Note SJ 
Base Saturation Voltage 
Pulsed Base Saturation Voltage 

[Note SJ 
Pulsed Base Saturation Voltage 

[Note SJ 
Turn On Time [Note 61 
Turn Off Time [Note 61 

High Frequency Current Gain 
(f = 100 MHzJ 

MIN. 

40 
60 
70 
15 

-0.7 

4.0 

TYP. 

70 
100 
150 
30 

-0.07 
-0.1 

-0.2 

-0.65 
-0.77 

-0.88 

20 
95 

5.5 

-55°Cto +125°C 
+125°C 
+260°C 

MAX. 

200 

-0.13 
-0.14 

-0.3 

-0.75 
-0.9 

-1.1 

40 
150 

0.5 Watt 
0.2 Watt 

-40 Volts 
-40 Volts 
-5.0 Volts 

lOOmA 

UNITS 

Volts 
Volts 

Volts 

Volts 
Volts 

Volts 

ns 
ns 

PHYSICAL DIMENSIONS 
In accordance with JEDEC (T0·106) outline 

.222 -1------1 

.192 

I I .240 
: I MAX . ,, --t 11 ............... 

3 LEADS 

:g~~ DIA. 

~ ~ ~__JMIN 

Emitter 
Lead No. 1 

Base 
Lead No. 2 

Collector 
Lead No. 3 

NOTES: All dimensions in inches 
All leads electrically isolated from case 
Package weight is 0.31 gram. Package 
is electrically non-conductive material 

TEST CONDITIONS 

le= 100µA Ve,= -1.0V 
le= l.OmA Ve,= -1.0V 
le=10mA Ve,=--'1.0V 
le = 50 mA Ve, = -1.0 V 
le = 1.0 mA I, = 0.1 mA 
le = 10 mA la = 1.0 mA 

le= 50 mA la= 5.0 mA 

le= 1.0 mA I,= 0.1 mA 
le= 10 mA la= 1.0 mA 

le= 50 mA la= 5.0 mA 

le:::::: 50 mA I,,:::::: 5.0mA 
le:::::: 50 mA I,,:::::: 5.0mA 

I,,:::::: -5.0 mA 
le= 10 mA Ve,= -20V 

*Planar is a patented Fairchild process. 

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 
(3) These ratings give a maximum junction temperature of 125°C and junction to case thermal resistance of 200°C/Watt (derating factor of 5.0 mW!°C); junction to ambient 

thermal resistance of 500°C/Watt (derating factor of 2.0 mW/ °C). 
(4) This rating refers to a high-current point where collector-to·emitter voltage is lowest. 
(5) Pulse,. Conditions: length= 300 µs; duty cycle= 1%. 
(6) See switching circuit for exact values of le, la1 and 182. 
(7) Power Bandwidth of 15.7 kHz with 3 dB points at 10 Hz and 10 kHz. 

313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 
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FAIRCHILD TRANSISTOR 2N4121 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

SYMBOL CHARACTERISTIC MIN. TYP. MAX. UNITS TEST CONDITIONS 

Vern (sust) Collector to Emitter Sustaining -40 Volts le= 10mA 1, = 0 
Voltage [Notes 4 and 51 (pulsed) 

BVeao Collector to Base Breakdown -40 Volts le = 10 µA 1, = 0 

BVeEs 
Voltage 

Collector to Emitter Breakdown -40 Volts le = 10 µA VBE = 0 
Voltage 

BVEBo Emitter to Base Breakdown -5.0 Volts le= 0 I, = 10 µA 
Voltage 

VBE = 0 leES Collector Reverse Current 25 nA Ve,= -30V 
ICES (65°C) Collector Reverse Current 25 µA Ve,=-30V VBE = 0 
Cobo Open Circuit Output Capacitance 2.2 4.5 pF 1, = 0 Vea= -10V 
C;bo Open Circuit Input Capacitance 4.0 8.0 pF le= 0 VEB = -0.5 v 
rb' Cc Collector-Base Time Constant 50 ps le= 10 mA Ve,= -20V 

(f = 80 MHz) 
NF Noise Figure (f = 100 MHz) 3.5 6.0 dB le= 1.0 mA Ve,= -5.0V 

Rs= 1oon BW = 15 MHz 
NF Noise Figure [Note 71 2.5 4.0 dB le = 100 µA Ve,= -5.0 V 

Rs = 1.0 kn 

TYPICAL COLLECTOR AND BASE CHARACTERISTICS 

ACTIVE REGION 

VcE • COLLECTOR·EMITTER VOLTAGE - VOLTS 

Ver - COLLECTOR-EMITTER VOLTAGE - VOLTS 

COLLECTOR-EMITTER 
SATURATION VOLTAGE VERSUS 

~ -1.o ~r-r-C~O_LL~E_CT~O~R~C_U~RR_E~NT~~ 

~ -0,0HL.......J....l...W..--1--l-'-LI--'---'-w...l--' 
-I.I.I -0.l -1.0 ,,.u -10 

le - COLLECTOR CURRENT - mA 

-100 

-100 

1l 
-80 

~ -w 

g 

~ -40 

_u 
-20 

V'I -1.2 

g 
~ -l.O 

~ 
§; 
~ -0.8 

~ 

SATURATION REGION 

-0.l -0.2 -0.3 -0.4 -0.5 

VcE - COLLECTOR-EMITTER VOLTAGE - VOLTS 

-0.2 

VCE - COLLECTOR-EMlITER VOLTAGE - VOLTS 

BASE SATURATION VOLTAGE 
VERSUS COLLECTOR CURRENT 

le • 10 18 

.J....- v 
2s0 c v J:....-P 

-!-- ..... 65°C 

-100 

_u -20 

0 
0 

-100 

~ -80 

l6.0 mA 

~A+-
TA • 65°C ro I 

-4.0 m t +-I 
-3.0 m 

·2}mA +---

1 8 ~1.0mA 

-.h 
-0.2 -0.4 --0.6 -0.8 -1.0 

VBE - BASE-EMITTER VOLTAGE - VOLTS 

-6.0 mA 

TA ~ 25°C -5.0 mA 

-4.ci mA H 
I 

-3.0 mA 

-2.o"l 

r 8 ~i.omA 

J 

Wi 
-0.2 ·0.4 -0.6 -0,8 -1.0 

VBE - BASE-EMITTER VOLTAGE - VOLTS 

PULSED DC CURRENT GAIN 
VERSUS COLLECTOR CURRENT 

~ 250 VCE = -5.0 V 

~ -0.6 

~ 
i--+- +-

~ -0.4 

~ 
~ -0.2 

~ 
-~ 

>cc. ~O.l -1.0 -10.0 -100 
0'--'...W..L...-l.-'-J...J..1..-L-..W....u_...._,c..u..__. 

-0.0I -0.l -1.0 -10 -100 

IC - COLLECTOR CUR RENT - mA le - COLLECTOR CURRENT - mA 
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CfiLLECTOR REVERSE CURRENT 
VERSUS AMBIENT TEMPERATURE 

:r 
VcE • -20V 

0·125'--'---'--"---'--so--'---'--'----'-15---'-----'----'--'100 

TA - AMBIENT TEMPERATURE - °C 

COLLECTOR-BASE REVERSE 
CURRENT VERSUS REVERSE 

BIAS VOLTAGE 
-400,---,---.-=-:.:,:;....:-..:,..::.~'-"--..--""T'"---, 

~ -300 

B L 
g ~ 
ilJ ·200 v 
e .L 
~ v 
~ -100 f-7-.,A-+--t---lf--+----+-i-----

_E 

5.0 

4.0 

3.0 

2.0 

l.O 

VcE - COLLECTOR-EMITTER VOLTAGE· VOLTS 

INPUT ANO OUTPUT 
CAPACITANCE VERSUS 

REVERSE BIAS VOLTAGE 

M J 
~" 

5:::r ~-f-C I 
<llo-o~ :So 

1--+---' ""''"~ ""•- < - 0 r----.. 

0 
-{),l ·l.O -10 

REVERSE BIAS VOLTAGE - VOLTS 



FAIRCHILD TRANSISTOR 2·N4121 

. ' 

TYPICAL SWITCHING CHARACTERISTICS 

SWITCHING TIMES VERSUS 
COLLECTOR CURRENT 

~~1_.__._.__..._~-10---"'--'-~~~o~-1~00-'-~-~ 

le ·COLLECTOR CURRENTS- mA 

RISE TIME VERSUS COLLECTOR 
AND TURN ON BASE CURRENTS 

le - COUiCTOR CURRENT- mA 

STORAGE TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENTS 

-25 ,......,---,--,.---.,..,,_,..-no-.--,--.-.... 

r~~-~-:v i_ ~ ~ 
El -20 'll_Z V 
~ I #>~ v 
~ -Bl--l---l~_L-t->~~~-+...,r--+--+--+-~ 

~ IV ~ Y 
z 12l v V1 
~ -101--1ll-,LH+-.LJ-+V-r+--t-~-+.~..s": -r-t---l 

m ~ vvz 
vy ~~· 

I B 2 - TURN OFF BASE CURRENT - mA 

FALL TIME VERSUS TURN ON AND 
TURN OFF BASE CURRENTS · 

SWITCHING TIMES VERSUS 
AMBIENT TEMPERATURE 

1001--+-+-+-lc"t----~ t-so -+mA--+-t-+-t-+-t 
181 ~ 5.0mA 

~ OOrl--+-+-1-+-+--+-+-t-t--+--+-1 
;:: 

~ 

~ ®1--+-+-+-+-t-+--+-t-+-t-+-t 
~ 

~ 

1--+-+-+-+-t-+--+-t-+-+~I::;;: 

20m~ 1, 

~t-

025 so 75 100 
TA - AMBIENT TEMPl;RATURE - 'C 

STORAGE TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENTS 

-o.s le • 1.0 mA 

Ve • - OV 

~ -0.3 t--<--+-+-++--#+'-V• +-~+--I 

~ 
-~ -0.21-+--+++t'---+>''-+-~"+-+-+"7"1 
g 

0 0 -0,I -0.2 -0.3 -0.4 -o.s 

-0.S 

I B2 - TURN OFF BASE CURRENT - mA 

FALL TIME VERSUS TURN ON AND 
TURN OFF BASE CURRENTS 

le ·I mA fiI I i VCI • - OV I 
I _j I/ 
I]" 

i [ _f 

f_ /:,J, 
T 1 

I 
1f t d 

_=-0 .. 1 

] 
O o -0.I -0.2 -0.3 -0.4 -0,S 

I B2 - TURN OFF BASE CURRENT - mA 

DELAY TIME VERSUS TURN ON 
BASE CURRENT AND REVERSE 

BASE. EMITTER VOLTAGE 

a +3.0 l---t--H--Hl-+-111+1--l--+--+-+-I 
> 

~ 

I Bl - TURN ON BASE CURRENT - mA 

STORAGE TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENTS 

B -1.01--1--1----11--1'-+--+--1---.-1 

~ 
~ -2.01--1-+f-++_-+ __ --+-+--+--I 

g 

IB2 -TURN OFF BASE CURRENT- mA 

FALL TIME VERSUS TURN ON AND 
TURN OFF BASE CURRENTS 

IB2 -TURN OFF BASE CURRENT- mA 

-25 
lc.·SOmA I 1 if-

SWITCHING TIME TEST CIRCUIT 
Ve • -IOV 1 ] 

_.!!; '..L 1 
~ -20 ,. 

j I-1. ~ 1 
l l 1 _,!/_ '.! 

l i I I- .. 
'.L 

0 ' [I 

j f 
I/ 

_L 

_m-s. 

-s.o -10 -15 -20 I B2 -TURN.OFF BASE CURRENT- mA 

l- v88 • +3.o v 

u 10.lid' 
VIN ·-8.3 V 50 Q 

P.W. • 500 ns 
t, and t, <Ins "' 
ZIN • 50Q 

-2S 

4-110 

820Q 

Vee. -IOV 

194Q 

To sampling Scope 
Rise Time < 1 ns 
Input z"' 100 tn 
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TYPICAL COMMON EMITTER "Y" PARAMETERS 

60 

INPUT ADMITTANCE VERSUS 
FREQUENCY-OUTPUT 

SHORT CIRCUIT 

V1 
Vee • -5.ov lZ f-lc • lOmA 

91e/'I 

/.. 
.b:l::= 

1-4"" ......... 

JO so 100 
I-Frequency-MHz 

b,, 
~ 

I\ 

JOO 500 

INPUT ADMITTANCE VERSUS 
COLLECTOR CURRENT 

OUTPUT SHORT CIRCUIT 
so~~~~~-.-.....-..--.~~ 

I-- vcJ· :10 v+----l---1---+--+-+-+-+-< 
f • 100 MHz 

OUTPUT ADMITTANCE VERSUS 
FREQUENCY-INPUT 

SHORT CIRCUIT 

_g 12 VcE • -5.0V 

~ 10 le • 10 mA JL 
~ ~ 
~ 8.01---+--+-+-t-++H+--+-+-t-; 
:e Ii 
~ LJ 
~ 6.ol---+-+-+-+-++H+--+vf-+~ 

~ b"' V1 
':;> 4.0 1----1--+---+-+-++-+-H--..L..+-+--+-........ 

~ rz:: Ji" 
2.01----+--+-+-t-ttPrt--1 _.,,..--::71""--+-t-1 

~r 
JO 50 100 JOO soo 

f - FREQUENCY - MHz 

OUTPUT ADMITTANCE VERSUS 
COLLECTOR CURRENT-INPUT 

SHORT CIRCUIT 

VcE • -5.0V 

~ ~t-+-+-+--1---1-+-+--+-+-l--+~ 
e 

~ 2•51-+, · lOOMHz --1--+->-boe-+-+-+-+--< 

e 01- ~ e 

0'-L-'--'-~--1-~-+-~-+-~ 

·5.0 ·10 -15 ·20 -25 -JO 

le - COLLECTOR CURRENT - mA 

~ 2.l--l-+-+----+-+-1-+-+-+--+-P-1 
~ 
~ l.51--1--+-+---+-+-t-+-+-+-+-+-l 
< 

~ t!!j~l=f ::=f=~EE:St:1 § 1.0 y./ 
t-+ ....... 4-~--+-+--+-+-l--+~ >8 I ,,, 

o.s~ 

oL-J.--5~.o-'--~10-'-~_IS-'-~~o-'-~~__._~_JO 

le - COLLECTOR CURRENT- mA 

SMALL SIGNAL CHARACTERISTICS (f = 1 kHz) 

SYMBOL CHARACTERISTICS MIN. 

h;e Input Resistance 1.0 
hoe Output Conductance 2.0 
h.,e Voltage Feedback Ratio 
hie Forward Current Transfer Ratio 50 

FORWARD TRANSFER 
ADMITTANCE VERSUS 
FREQUENCY-OUTPUT 

SHORT CIRCUIT 

30 50 100 

f - FREQUENCY - MHz 
JOO soo 

FORWARD TRANSFER 
ADMITTANCE VERSUS 

COLLECTOR CURRENT-OUTPUT 
SHORT CIRCUIT 

5. 0 

~ 

REVERSE TRANSFER ADMITTANCE 
VERSUS FREQUENCY-INPUT 

SHORT CIRCUIT 

VcE • ·f.O'll 
IL 

• e 
' 4. 

l;1 
~ 

o le • 10 mA 

17 
0 J v 

-~ 

I7' [7 
.11 lL 

~ 3. 
< 

; 
g 2.0 

~ - 1.0 
Y1 i9re,.j 

k::j J7 
0 
10 JO 50 100 JOO 500 

3. 0 

0 

I 

f • FREQUENCY - MHz 

REVERSE TRANSFER ADMITTANCE 
VERSUS COLLECTOR CURRENT· 

INPUT SHORT CIRCUIT 

-~ re 

'J 
Yee • -5.ov 
f • lOOMHz 

11re 

I O O -5.0 ·10 ·IS -20 ·25 -JO O.O 0 -5.0 ·10 ·IS ·20 ·25 ·JO 

le - COLI.ECTOR CURRENT. mA le - COLLECTOR CURRENT· mA 

MAX. UNITS TEST CONDITIONS 

8.0 Iii"! le= 1.0 mA VeE = -lOV 
24 µmho le= 1.0 mA VeE = -lOV 
3.0 x10-• le= 1.0 mA VeE = -lOV 
300 le= 1.0 mA VeE = -lOV 

TYPICAL ELECTRICAL CHARACTERISTICS 

-JO 

CONTOUR OF CONSTANT GAIN 
BANDWIDTH PRODUCT !frl 

[21 

~ I\ ~ v 
I\ ~ 

~ y VI 
!9 
g -10 

I !ll 
' !:i 
' 0 
! > 

~ 
! -1.0 

~ 
I u 
' > 

--O.!i.o 

3: 
\ 

:I :r ~ ~' f'N ~~ v 
~ v 

-10 

IC • COLLECTOR CURRENT • mA 

-100 

MAXIMUM AVAILABLE GAIN 
VERSUS FREQUENCY 

101----+--+-+-t-++ir++--+-+~-><-i 
le • lOmA l\ 

o ~vcE j_ -?y·-+-i--+++++---+--+-<-1 

10 so 100 500 

f ·FREQUENCY • MHz 

4-111 

--0.01 --0.1 -1.0 -10 
le - COLLECTOR CURRENT- mA 

10 

8.0 

6.0 

4.0 

2.0 

[ 

1 
1 

NOISE FIGURE VERSUS 
FREQUENCY 

~ 
!'-... .Li 

~c • 1.0 mA 

VcE • -5.0V 

1 

Rs• llllJQ 

~-4 10·3 ,10·2 10·1 1.0 10 1a2 1ol 
f - FREQUENCY • MHz 



2N4248 • 2N4249 • 2N4250 
PNP LOW LEVEL, LOW NOISE AMPLIFIER 

DIFFUSED SILICON PLANAR¥ TRANSISTORS 

• LOW NOISE FIGURE-- 2.0 dB IMAX> at 1.0 kHz 

• HIGH CURRENT GAIN -- 250-700 at 100 µA 

• HIGH BREAKDOWN -- 40 and 60 VOLTS IMINJ LVeeo 

• EXCELLENT BETA LINEARITY FROM 1 µA to 50 mA 

ABSOLUTE MAXIMUM RATINGS [Note 1J 

MAXIMUM TEMPERATURES 
Storage Temperatures 
Operating Junction Temperatures 
Lead Temperature (Soldering, 10 seconds time limit) 

MAXIMUM POWER DISSIPATION 

Total Dissipation at 25°C Case Temperature [Notes 2 and 31 
25°C Ambient Temperature [Notes 2 and 31 

MAXIMUM VOLTAGES 

Veao Collector to Base Voltage 
Veeo Collector to Emitter Voltage 
V.,o ~mitter to Base Voltage 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature Unless Otherwise Noted) 

2N4248 
2N4250 
-40 Volts 
-40 Volts 
-5.0Volts 

2N4248 2N4249 
SYMBOL CHARACTERISTIC MIN. TYP. MAX. MIN. TYP. MAX. 

NF Narrow Band Noise Figure 
If = 1.0 kHz) [Note 61 

0.7 0.7 3.0 

NF Wide Band Noise Figure [Note 71 1.0 1.0 3.0 
NF Narrow Band Noise Figure 

(f = 1.0 kHz) [Note 81 
0.8 0.8 3.0 

h •• DC Current Gain 90 190 
h •• DC Current Gain 50 100 100 240 300 
h •• DC Current Gain 50 110 100 250 
h •• DC Pulse Current Gain [Note 51 50 120 100 280 
BVeao Collector to Base Breakdown Voltage -40 -60 
BVe•s Collector to Emitter Breakdown Voltage -40 -60 
VCEo (sustl Collector to Emitter Sustaining Voltage -40 

[Notes 4 and 51 
-60 

BV.,o Emitter to Base Breakdown Voltage -5.0 -5.0 
leao Collector Cutoff Current 10 10 
leao (65°C) Collector Cutoff Curren! 3.0 3.0 
l.ao Emitter Cutoff Current 20 20 
Ve• (sat) Pulsed Collector Saturation Voltage -0.25 -0.25 

[Note 51 
v,. (sat) Pulsed Base Saturation Voltage 

[Note 51 
-0.9 -0.9 

h1. Small Signal Current Gain 
(f = 1.0 kHz) 

50 100 250 550 

h1. High Frequency Current Gain 2.0 2.0 
(f = 20 MHzl 

C.bo Open Circuit ouiput Capacitance 6.0 6.0 
c,bo Open Circuit Input Capacitance 16 16 

-55°C fo 125°C 
125°C 
260°C 

0.5 Watt 
0.2 Watt 

2N4249 
-60 Volts 
-60 Volts 
-5.0 Volts 

2N4250 
MIN. TYP. MAX. 

0.5 2.0 

0.7 2.0 
0.7 2.0 

300 
250 350 700 
250 350 
250 350 
-40 
-40 
-40 

-5.0 
10 

3.0 
20 

-0.25 

-0.9 

250 350 800 

2.5 

6.0 
16 

PHYSICAL DIMENSIONS 
Epoxy package 

T0-106 

Ceramic 

.240 
MAX. 

-i 
3 LEADS ~ ~ ~--=r· gJiolA 

Lead No. 2 

Lead No. 3 

NOTES: All 111menS1ons in inches 
All.leadselectricallyisolatedfromcase 
Package weight is 0.31 gram 

UNITS TEST CONDITIONS 

dB le= 20µA Vee= -5.0V 

dB le= 20µA Vee= -5.0 V 
dB le= 250 µA Ve•= -5.0V 

le= lOµA Va= -5.0V 
le= 100 µA Ve•= -5.0 V 
le= l.OmA Vee= -5.0V 
le= 10 mA Vee= -5.0V 

Volts le= lOµA 1. = 0 
Volts le= 10 µA 
Volts le= 5.0mA la= 0 

(pulsed) 
Volts le= 0 I.= lOµA 
nA 1. = 0 Vea= -40V 
µA '· = 0 Vea= -40V 
nA le= 0 V,. = 3.0V 
Volts le= lOmA la= 0.5 mA 

Volts le= lOmA la= 0.5 mA 

le= l.OmA Ve•= -5.0V 

le= 0.5 mA VCE = -5.0V 

pf 1. = 0 Vea= -5.0V 
pf le= 0 v .. = 0.5 v 

* Planar is a patented Fairchild process. 

F.AIRCHILCJ 
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FAIRCHILD TRANSISTORS 2N4248 • 2N4249 • 2N4250 

SMALL SIGNAL CHARACTERISTICS If = 1 kHzl 

2N4249 2N4250 
SYMBOL CHARACTERISTIC MIN. TYP. MAX. MIN. TYP. MAX. UNITS TEST CONDITIONS 

h;. Input Resistance 2.5 8.0 17 6.0 10 20 kn le= l.OmA VCf. = -5.0V 
h •• Output Conductance 5.0 19 40 5.0 25 50 µmho le= l.OmA Ve,= -5.0V 
h,. Voltage Feedback Ratio 10 10 xlO'• le= 1.0 mA Ve,= -5.0 V 
h,. Small Signal Current Gain 100 250 550 250 350 800 le= 1.0 mA VCE. = -5.0V 

NOTES: 

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low-duty cycle operations. 
(3) These ratings give a maximum junction temperature of 125'C and junction to case thermal resistance of 200'C/Watt (derating factor of 5.0 mW/'C); junction to ambient thermal resistance 

of 500 °C/Watt (derating factor of 2.0 mW/°C). · 
(4) This rating refers to a high-current point where collector to emitter voltage is lowest. 
(5) Pulse Conditions: length= 300 µs; duty cycle= 1%. 
(6) Rs= 10 k!l, Power Bandwidth of 150 Hz. 
(7) Rs= 10 kn, Power Bandwidth of 15.7 kHz with 3.0 dB points at 10 Hz and 10 kHz. 
(8) Rs= 1.0 kn, Power Bandwidth of 150 Hz. 
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2N4257 • 2N4258 
PNP ULTRA HIGH-SPEED LOGIC SWITCHES 

FEATURES 

• LOW STORAGE TIME - r, = 20 ns (Max). 

• LOW CAPACITANCE - Cobo = 3.0 pF !Maxi, C;b• = 3.5 pf !Max). 

• HIGH FREQUENCY - fr = 700 MHz (Minl. 

• LOW SATURATION VOLTAGE-Ve, !sat!= -0.15 V !Max)@ le= 10 mA 

*Planar is a patented Fairchild process. 

ABSOLUTE MAXIMUM RATINGS !Note 11 

Maximum Temperatures 

Storage Temperature 
Operating Junction Temperature 

Lead Temperature (Soldering, 10 seconds time limit) 

Maximum Power Dissipation 

Total Dissipation at 25°C Case Temperatures [Notes 2 and 31 
at 25°C Free Air Temperature [Notes 2 and 3l 

Maximum Voltages 

Veao Collector to Base Voltage 

Vew Collector to Emitter Voltage [Note 41 
V.,o Emitter to Base Voltage 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temoerature unless otherwise noted) 

2N4257 
SYMBOL CHARACTERISTIC MIN. TYP. 

r, Charge Storage Time [Note 61 11 

t,, Turn On Time [Note 61 9.0 

to ff Turn Off Time [Note 61 12 

h,. High Frequency Current Gain (f = 100 MHz) 5.0 11 
h,. High Frequency Current Gain (f = 100 MHz) 
Cobo Common Base, Open Circuit 2.0 

Output Capacitance 
cibo Common Base, Open Circuit 2.4 

Input Capacitance 
hFE DC Pulse Current Gain [Note 51 15 40 
hFE DC Pulse Current Gain [Note 51 30 67 
hFE DC Pulse Current Gain [Note 51 30 80 

SILICON PLANAR" EPITAXIAL TRANSISTORS 

-55°C to + 125°C 
+ 125°C Maximum 

+260°C Maximum 

0.5 Watt 
0.2 Watt 

2N4257 2N4258 

-6.0 Volts -12 Volts 

-6.0 Volts -12 Volts 

-4.5 Volts -4.5 Volts 

2N4258 
MAX. MIN. TYP. MAX. 

15 13 20 

15 9.0 15 
15 14 20 

7.0 13 
3.0 2.0 3.0 

3.5 2.4 3.5 

15 40 
120 30 67 120 

30 80 

PHYSICAL DIMENSIONS 
Epoxy package 

TO·l06 

'' Ceramic 1 i 

3 LEADS 

mDIA 

I' 
11 

r------J-.100 

! -Lead No. 2 

Lead No. I Lead No. 3 

UNITS 

ns 

ns 
ns 

pF 

pf 

NOTES: All dimensions in inches 
All leads electrically isolated from case 
Package weight is 0.31 gram 

TEST CONDITIONS 

le;::::; 10 mA '";::::; 10m.A 
I.,;::::; -10 mA 

le;::::; 10 mA I., ;::::; 1.0 mA 

le;::::; 10 mA I,,;::::; 1.0 mA 
I.,;::::; -1.0 mA 

le= lOmA Ve,= -5.0V 
le= 10mA Vee= -10V 

Ve,= -5.0 V 1. = 0 

le= 0 v,. = -0.5 v 
le= 1.0 mA Ve•= -0.5 V 
le= 10mA Ve•= -0.3V 
le= 50 mA Ve,= -1.0V 

Ve, (sat) Pulsed Collector Saturation Voltage [Note 51 -0.08 -0.15 -0.08 -0.15 Volts le= 10 mA I,= 1.0 mA 
Ve, (sat) Pulsed Collector Saturation Voltage [Note 51 -0.2 -0.5 -0.2 -0.5 Volts le= 50mA I,= 5.0 mA 

F=AIRCHILCJ 
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FAIRCHILD TRANSISTORS 2N4257 • 2N4258 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

2N4257 2N4258 
SYMBOL CHARACTERISTIC MIN. TYP. MAX. MIN. TYP. MAX. UNITS TEST CONDITIONS 

v .. (sat) Pulsed Base Saturation Voltage [Note 51 - 0.8 - 0.88 - 0.95 - 0.8 - 0.88 - 0.95 Volts le= IOmA I,= 1.0 mA 
V" (sat) Pulsed Base Saturation Voltage [Note 51 -1.16 -1.5 -1.16 -1.5 Volts lc=50mA I,= 5.0 mA 
Ices Collector Reverse Current 0.02 IO nA Ve,= -3.0V V" = 0 
Ices Collector Reverse Current 0.02 IO nA Ve,= -6.0V V .. = 0 
Im (+65°C) Collector Reverse Current 0.3 5.0 µA Ve, = -.3.0 V V" = 0 
Ices (+65°C) Collector Reverse Current 0.5 5.0 µA Ve, = -6.0 V V,, = 0 
Ve'° (sustl Collector to Emitter Sustaining Voltage [Notes 4 and 51 -6.0 -12 Volts le= 3.0 mA 1, = 0 
BV.,o Emitter to Base Breakdown Voltage -4.5 -4.5 Volts le= 0 I,= 100 µA 
BVcEs Collector to Emitter Breakdown Voltage -6.0 -12 Volts le = 100 µA V" = 0 
BVceo Collector to Base Breakdown Voltage -6.0 -12 Volts le= IOOµA 1, = 0 

TYPICAL ELECTRICAL CHARACTERISTICS 

2N4257 2N4258 

< 
E 

' -8.0 

z 
~ 

~ -6.0 
<.> 

O.R--J!-1-+-++++--+--+--< I 
0 g 
~ -4.0 ,,,,_.f---Y--+--t-+--1---+-j ~ 

0 1.o£--f-,.-I"--!-- '~-+--l+-++--1-~ 8 
<.> 

-4.0 -8.0 -12 -16 -20 

VcE - COLLECTOR-EMITTER VOLTAGE - VOLTS 

§ 
~ -6.0 

~ 

~ -4. 0 "-''1---+---i..<'--l---+-_,_...--+l-f--+--! 

160 

140 

z 
~ 120 

1100 
~ 80 

ii' 
g 60 

~"' 40 

20 

-16 
VCE - COLLECTOR-EMITTER VOLTAGE - VOLTS 

DC PULSED CURRENT GAIN 
VERSUS COLLECTOR CURRENT 

VcE • -3.0 V 

--i-

'!'-. 

-20 

LY 
.t.Y i-1 1'~ 

'~~~ ~ I/ '~ 
J.1v vr 

P,1.; 

Z• 

-JO 
~ 
<.> 

g 

~ 
-20 

~ -1.0 

t5 
;:'j 
§: 

-0.5 

~ -0.2 

~ 
~ -0.l 

0 
t; -0.05 

~ 
;= '0.02 

~ 
>'tj -0.01 

COLLECTOR CHARACTERISTICS* 

--0.J -0.4 --0.5 

VcE - COLLECTOR-EMITTER VOLTAGE - VOLTS 

COLLECTOR CHARACTERISTICS* 

-0.30 -0.40 -0.50 

VCE - COLLECTOR-EMITTER VOLTAGE - VOLTS 

COLLECTOR SATURATION VOLTAGE 
VERSUS COLLECTOR CURRENT 1Tm 
C B 

~ 
/1 

L"'. 
r- v TA - 65°£....--::: 

TA - 25°C 

0 
-0.01 -0.l -1,0 -IO -100 -0.l -1.0 -10 -100 

le - COLLECTOR CURRENT - mA le - COLLECTOR CURRENT - mA 

* Single family characteristic on Transistor Curve Tracer. 

COLLECTOR CHARACTERISTICS* 

i5 
~ -6.0 

~ ..,__...._-ho''-+--'--+-
~ -4.0 -.-+7"1--+-...t<--! "'1'+-Hi-''--r--i 

8 
_.., 

-8.0 -12 -16 -10 

VcE - COLLECTOR-EMITTER VOLTAGE - VOLTS 

COLLECTOR CHARACTERISTICS* 

DC PULSED CURRENT GAIN 
VERSUS COLLECTOR CURRENT 

1401--+-f-t+--t-l-+++--+-+-+-l-+--i 

20 >--+-+-++-+-r--+-++--+--+-+-t-+--i 

COLLECTOR CHARACTERISTICS* 

_.., 

VCE - COLLECTOR-EMITTER VOLTAGE - VOLTS 

COLLECTOR CHARACTERISTICS* 

i -40 

I -JO 

~ 

~ 
-20 

-"' -10 

VcE - COLLECTOR-EMITTER VOLTAGE - VOLTS 

COLLECTOR SATURATION VOLTAGE 
VERSUS COLLECTOR CURRENT g -1.0 
l ri;y 
C - B 

I -0.5 1--~--++--+-+-+->-+---+--+-l-l-+---< 
t5 

~ 
~ -0.2 

~ 
~-0.l~ I"·~ '---"-'-W--+--+--U-'-~.;~ +-
0 

t; -0.05 '" 
~ l---H-++--+-+-+++-+--1-1--f..+-~ 

;::::-0.02'1--~--++--+-+-+->-+---+--+-i-l-+---< 

~ 
~0'-.1--'---'-"~_~l. O-~++--_...,,l0--'-~~-.,..100 >u·O·%.l-1 --'-....J...J-'--_...Jl._O .....L..L.L"-_..J.IO--+-'-l...l.____J-100 

le - COLLECTOR CURRENT - mA le - COLLECTOR CURRENT - mA 
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FAIRCHILD TRANSISTORS 2N4257 • 2N4258 

tYPICAL ELECTRICAL CHARACTERISTICS 

-50 

~-10 

BASE CHARACTERISTICS* 
TA• 25'C 

I • -2.omA- f-·12mA 

1°1- P".t_mA 

-8.0mA-i f-i fo-·ZDmA 

I 

1 1 
-0.4 -0.8 -u -1.6 -2.0 

V BE" BASE-EMITTER VOLTAGE ·VOL]; 

COLLECTOR REVERSE CURRENT 
VERSUS 

COLLECTOR-EMITTER VOLTAGE 

.q.o -3.o -s.o -1.0 . -9.o -ll 

Yee. COLLEC70R·EMliTER VOLTAGE - VOLTS 

INPUT AND OUTPUT 
CAPACITANCE VERSUS 

REVERSE BIAS VOLTAGE 

I.OD -2.0 4.0 6.0 8.0 ·10 

REVERSE BIAS VOLTAGE· VOLTS 

DELAY TIME VERSUS TURN ON 
BASE CURRENT AND REVERSE 

BASE EMITTER VOLTAGE . 
!:l 4.0 .---...--r--r-....----r--.--. 

§; 

~ 3.0 
g 
~ ! 2.0 1-+---#----.<---+-,,.._..--11-+-1 

::; 
ijj 

~ 1.0 1-7''---.JiL--+--+---4+-l"--I 

i 
> ~~.s--~,~.o-_.."-'-2.0--3.0...;........4_~0-'s.o 

ls1 " TURN ON BASE CURRENT " mA 

BASE CHARACTERISTICS* 

~ ~1--t--lre_·~~-~o~..,._...Hfff+-t-+-+--i 
B -4.0 mA -8.0 mA 

~ I-+-+- ·6.0 mA~fftt---::_10:1-m-:-A +--~ 
~ ZDt-t--t--t--+Hffft;P-·limA t--+---1 
8 

~ lDl--1--+-!--tf..fi!Hff-,+-+-+-+-l 

":! 

'1 

-0.4 -0.8 -1.2 -1.6 -2.0 
Vee - BASE-EMITTER VOLTAGE - VOLTS 

COLLECTOR REVERSE CURRENT 
VERSUS AMBIENT TEMPERATURE 

• 101---+--+--+---+--+---f 

_e 

TA • AMBIENT TEMPERATURE • 'C 

SWITCHING TIMES VERSUS 
COLLECTOR CURRENT 

100 f"""'""---r---r-r-T""T"il"T~TT~-. --l.-SJ,---.,......,..1-, 

1lo 2.0 s.o 10 zo 
le - COLLECTOR CURRENT • mA 

RISE TIME VERSUS COLLECTOR 
AND TURN ON BASE CURRENTS 

0 -i: 

50 

Vee • -1.s v J.d 
< s.o 1---+-+-+-l'-l+l-++--+-... ..-r-l ,. 

0.2 +-' 
0.1~ 

1.0 2,0 s.o 10 so 
le " COLLECTOR CURRENT " mA 

• Single family ctiarac;:tl!!ristic;: on Transistor Curve Tracer. 
"~:. 
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g 

BASE SATURATION VOLTAGE 
VERSUS COLLECTOR CURRENT 
le • 1018 

• -1,3 

/J t!! 

~ 
15·1.l ~ 
~ -0.9 

~ 

}?< ·25~ 
~ JO: v .Li 

vf"' kj TA • 6S'C 

-+-- ......r-i i 1-t--o.s 
-0.l -0.2 -o.s -1.0 -1.0 -s.o 10 10 so 100 

le • COLLECTOR CURRENT - mA 

CONTOURS OF CONSTANT GAIN 
BANDWIDTH PRODUCT (frl 

SWITCHING TIME.S VERSUS 
AMBIENT TEMPERATURE 

le• IOmA 

I 81 • I Bz • 1.0 mA -+---t--t-::.'"'-1 
Vee • -1.s v 

~ 10 !--=Vs:::Elo'+I ·_o_v+-l-7"t!':..l---l---I 

< e 

i 
~ 
~ 
~ .. 

~~o_..____.._.....__s~o--'---'100 

TA • AMBIENT TEM~ERATURE • 'C 

0.5 

0.4 

0,3 

0.2 

0.1 

STORAGE TiME VERSUS 
TURN ON AND TURN OFF 

BASE CURRENTS 
t5 •12ns] V 

[L 8.0ns Z 
lL .Y 

_1 _L 5.0n~ 

lJ y 
I/ l7 v 

~ Vcc··l.5V 

le· 1,omA 

0 0 0.1 0.2 0.3 0.4 0.5 

lez • TURN·OFF BASE CURRENT. mA 



NOTES: 

FAIRCHILD TRANSISTORS 2N4257 • 2N4258 

TYPICAL ELECTRICAL CHARACTERISTICS 

STORAGE TIME VERSUS 
TURN ON ANO TURN OFF 

BASE CURRENTS 

I 82 • TURN:OFF BASE CURRENT • mA 

FALL TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENTS 

5.0 ...-....-....-..-..-.....--r--r--n.....,..--. 
Vee. ·l.5V 1 V . 
le• 10 mA. +L++--t--t--t!L-+1--1--1 

1 ~Ol--+-+--ll-+--+--+--¥--+--+--1 

I 3.0 i-+--tt'<j'+-1r--t-lf_+l7t-L-+--r--t---I 

~ ~ I 2.01-+I-111--+-ll:~...ii+-+--~l--l-?1-+-,,,,...+P1-,1 
:;.1.0 /I~ 

la2. TURN-OFF BASE CURRENT. mA 

TURN ON AND TURN OFF 
TEST CIRCUIJ 

2.2k 

:.·~. = 240M10.lpf 5k 
Z1N = 50 51D 

t,!il.Onl '::" 

!ml 
V99=GROUNO 

V1N = ·5.IV 

Vee= -UV 

130 

TO SAMPLING SCOPE 
ZJN?:lOOkn 
tr<l.On1 

ToFF 
V98=·8.0V 
V1N =+9.BV 

STORAGE TIME VERSUS 
TURN ON AND TURN OFF 

BASE CURRENTS 
10 ...-.--,.-.,....:zi-.r--,............IZI.....--.,.......,..__, 

's ·20ns I/ 15n•;L V 
1 8.0 :zJ l.L 10 ·SZ' 
I T L1 0 
~ 6.o 1---1-j_-1-.LJ-1r-+-L-v.4--+-+-+--1 

~ 40 7.L. M 
~ • 1-----bT,,,_.""1'1-V-+· ·-+-t-:::;;;,f-5 . ..,o ~r-'-t-1-"""-+-f 

~ 
_:;; 2.0 I-+-, ~-+l-""""""'"""'t--i-1-t-+-+-l 

1--..... ~_,_ 1 _,__,_---+----+--+ Vee· ·1.5 v 
•c ·SOmA 

00!--"'--2 •• 0_.__..4,o--'-6.~o-"--8~.o--'-~10 

la2. TURN·OFF BASE CURRENT. mA 

FALL TIME VERSUS 
TURN ON AND TURN OFF 

10,.....-,-.8~m-BTA_SE..-CU~i}~R_EN~T_S_~·-.-v~ 

1 8.0i--t--+J-t-+-6.__,0hlZS _L'+-+-+---1[Z~--i 
IL 4.0nsj_ 

t!i I 6.0 t-T--ilrt--!Z-1.L'+-t--+v+.Ll+--i--+--I 

iii 4.01--Hlll/....,.._,i f~t-17+ll-+-+-!-+.,..j I iJ_ lL. 3.0 ns/ 

'" 2.0 t-1-+t-tT_Ll+-+-:.""..,..-1'-+-i-"-+--+--I lL. V Z Vee. ·l.H 

lc·SOmA 

0 0'--"'--2~.o--'--"~o--'--'6.~o-'--8~.o_.__,10 

'a2. TURN-Off BASE CURRENT. mA 

CHARGE STORAGE 
TIME TEST CIRCUIT 

Vaa = -IOV Vee = -3.0V 

O.l11f 

t 5100 

0.5 

1 0.4 

i = 0.3 

~ 
~ 0.2 

~ 
CID Q,l 

FALL TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENTS 

~·50••1 I 
45ns 7 

1 IL 
I rl- ..,,,,. 

1- lZ: «>y 
L H 

~ k:1" 
IL P" Vee· -1.5 v 

'c "i.o mA 
0.1 0.2 0.3 0.4 0.5 

'12. TURN·OFF BASE CURRENT. mA 

PROPAGATION DELAY TIME 
VERSUS 

COLLECTOR SUPPLY VOLTAGE 
8.0 r--"""'"'~-'-i-"-'--'i---.--,....-~ 

~ 6.0 y 

~ r 
~4.0 ~ 
f t-----+---+--+- RL • 200 ll-t--
~ :'a. 2.0 t-----+---+--+--+--f----i 

Vee - COLLECTOR VOLTAGE. VOLTS 

FIVE STAGE RING OSCILLATOR 
FOR MEASUREMENT 

Of PROPAGATION DELAY 
Vee 

Vift = +9.0V _rL._ 
P.W. = 240n1 -r•F 

390• 

TO SAMPLING SCOPE 
Z1n?l00ti;o 

Z1n = 5012 
t,:Sl.On1 

... 

t,<1.0ns 

I 
tpd = 2Nf01~ 

(1) These ratings are limiting values above which the serviceability of any semiconductor device may be impaired. 
(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 

OUTPUT 

(3) These ratings give a maximum junction temperature of 125'C and junction to case thermal resistance of 200'C/watt (derating factor of 5.0 mW/'C); junction-to-ambient thermal resistance 
of 500'C/watt (derating factor of 2.0 mW/'C). 

(4) This rating refers to a high-current point where collector-to-emitter voltage is lowest. 
(5) Pulse Conditions: length= 300 µsec; duty cycle= 1%. 
(6) See switching circuit for exact values of le, 181 and 182• 
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2N4274 • 2N4275 
NPN HIGH-SPEED SATURATED SWITCH 

DIFFUSED SILICON PLANAR"EPITAXIAL TRANSISTORS 

• HIGH FREQUENCY CURRENT GAIN - - f, = 400 MHz MIN. 

• LOW CAPACITANCE- - Cobo = 4 pf MAX. 

• LOW CHARGE STORAGE TIME- -T, = 13 ns MAX. 

• LOW Ve,(satJ - - 0.2 VOLT MAX.@ 10 mA 

ABSOLUTE MAXIMUM RATINGS (Note 1l 

Maximum Temperatures 
Storage Temperature 
Operating Junction Temperature 
Lead Temperature (Soldering: 10 sec Time Limit) 

Maximum Power Dissipation 

Total Dissipation at 25°C Case Temperature (Notes 2 and 3) 
at 25°C Ambient Temperature 

Maximum Voltages and Current 

Vcso Collector to Base Voltage 

VcES Collector to Emitter Voltage 

VeEO Collector to Emitter Voltage 

v .. o Emitter to Base Voltage 

le Collector Current (10 µs Pulse) 

le DC Collector Current 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

2N4274 
SYMBOL CHARACTERISTIC MIN. TYP. 

h., DC Pulse Current Gain (Note 5) 35 66 
h., DC Pulse Current Gaih (Note 5) 30 71 
hFE DC Pulse Current Gain (Note 5) 18 45 

V" (sat) Base Saturation Voltage (Note 5) 0.72 0.80 
v., (sat) Base Saturation Voltage (Note 5) 0.74 0.85 
v., (sat) Base Saturation Voltage (Note 5 J 0.90 
v., (satl Base Saturation Voltage (Note 5) 1.10 
Ve, (satl Collector Saturation Voltage (Note 5 l 0.14 
Vee (sat) Collector Saturation Voltage (Note 5 l 0.12 

Vedsatl Collector Saturation Voltage (Note 5) 0.17 
Ve, (sat) (65°C) Collector Saturation Voltage (Note 5 l 0.19 
Vedsatl Co.llector Saturation Voltage (Note 5) 0.28 

-55°C to + 125°C 
125°C Maximum 
260°C Maximum 

0.5 Watt 
0.2 Watt 

2N4274 2N4275 

30 Volts 40 Volts 

30 Volts 40 Volts 
12 Volts 15 Volts 

4.5 Volts 4.5 Volts 
500mA 500mA 
lOOmA lOOmA 

2N4275 
MAX. MIN. TYP. MAX. 

120 35 66 120 
30 71 
18 45 

0.85 0.72 0.80 0.85 

1.00 0.74 0.85 1.00 

1.15 0.90 1.15 
1.60 1.10 1.60 
0.20 0.14 0.20 
0.18 0.12 0.18 

0.25 0.17 0.25 
0.30 0.19 0.30 
0.50 0.28 0.50 

UNITS 

Volts 

Volts 
Volts 
Volts 
Volts 
Volts 
Volts 
Volts 
Volts 

PHYSICAL DIMENSIONS 

3 LEADS 

giiDIA. 

Emitter 
Lead No. I 

Collector 
Lead No. 3 

NOTES: All dimensions in'inches 
All leads electrically isolatect from case 
Package weight is·0.31 gram. Package 
is electrically non-conductive material 

TEST CONDITIONS 

le= lOmA Vee= l.OV 
le= 30mA Ve,= 0.4 V 

le= lOOmA Vee=l.OV 

le= lOmA = l.OmA 
le= lOmA = 3.3 mA 
le= 30 mA = 3.0mA 

le= 100 mA = lOmA 

le=10mA = 1.0 mA 
le= lOmA = 3.3 mA 

le= 30 mA = 3.0 mA 
le= 10 mA = l.OmA 
le= lOOmA = lOmA 

*Planar is a patented Fairchild process. 
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FAIRCHILD TRANSISTORS 2N4274 • 2N4275 
ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

2N4274 2N4275 
SYMBOL CHARACTERISTIC MIN. TYP. MAX. MIN. TYP. MAX. UNITS TEST CONDITIONS 

h,. High Frequency Current Gain 4.0 6.75 4.0 6.75 le= 10mA Vee= 10V 
(f = 100 MHz) 

Cobo Output Capacitance 2.3 4.0 2.3 4.0 pf le= 0 Vea= 5.0V 

Ices Collector Reverse Current 0.05 0.40 0.05 0.40 µA Ve,= 20V VBE = 0 

leeo (65°C) Collector Cutoff Current 1.0 10 1.0 10 µA 1, = 0 Vea=20V 

BVeEs Collector to Emitter Breakdown Voltage 30 40 Volts le= lOµA Vee= 0 

BVeeo Collector to Base Breakdown Voltage 30 40 Volts le= 10.µA I,= 0 

Vern (sustl Collector to Emitter Sustaining Voltage 12 15 Volts le= lOmA 1, = 0 
(Notes 4 and 5) (pulsed) 

BV,eo Emitter to Base Breakdown Voltage 4.5 4.5 Volts le= 0 J, = 10 µA 
T, Charge Storage Time Constant (Note 6) 7.0 13 7..0 13 ns le= I.,;::::: 10 mA, I.,;:::: -10 mA 

to" Turn On Time (Note 6) 8.0 12 8.0 12 ns le ;::::: 10 mA, I., ;::::: 3.3 mA 

to ff Turn Off Time (Note 6) 7.0 12 7.0 12 ns le z 10 mA, I., ;::::: 3.3 mA, 
I.,;::::: -3.3 mA 

NOTES: 
(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 
(3) These ratings give a maximum junction temperature of 125'C and junction to case thermal resistance of 200'C/watt (derating factor of . 5.0 mW/'C). Junction to ambient thermal resist-

ance of 500'C/watt(derating factor of 2.0 mW/'C. 
(4) Rating refers to a high-current point where collector to emitter voltage is lowest. 
(5) Pulse Conditions: length= 300 µs; duty cycle= 1%. 
(6) See switching circuits for exact value of 10 181 , and 182• 

TYPICAL ELECTRICAL CHARACTERISTICS 
COLLECTOR CHARACTERISTICS* 
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FAIRCHILD TRANSISTORS 2N4274 • 2N4275 

TYPICAL ELECTRICAL CHARACTERISTICS 

SWITCHING TIMES VERSUS 
COLLECTOR CURRENT . 

le • COLLECTOR CURRENT • mA 

RISE TIME VERSUS TURN ON 
BASE CURRENT AND 
COLLECTOR CURRENT 

10 100 
IC • .COLLECTOR CURRENT • mA 

500 
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AND TURN OFF BASE CURRENTS 
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FAIRCHILD TRANSISTORS 2N4274 • 2N4275 

TYPICAL ELECTRICAL CHARACTERISTICS 

.. 
c 

COLLECTOR CUTOFF. CURRENT 
VERSUS REVERSE BIAS VOLTAGE 
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Vout 90 % 
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2N4313 
PNP HIGH-SPEED SWITCH 

DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTOR 

• LOW STORAGE TIME - - .,., = 20 ns IMAX) 
• LOW TURN ON TIME - - t," = 20 ns (MAX) 
• LOW TURN OFF TIME - - t," = 25 ns (MAX) 
• HIGH FREQUENCY - - fr = 700 MHz !MIN) 
• LOW CAPACITANCE - - Cobo = 4.5 pf (MAXI 
• LOW SATURATION VOLTAGE- - Ve, 1 .. +1 :::: 0.13 V !MAXJ@ le = 10 mA 

ABSOLUTE MAXIMUM RATINGS [Note ll 
Maximum Temperatures 

Storage Temperature 
Operating Junction Temperature 
lead Temperature (Soldering, 10 seconds time limit) 

Maximum Power Dissipation 
Total Dissipation at 25°C Case Temperature [Notes 2 and 31 

at 25°C Ambient Temperature [Notes 2 and 31 

Maximum Voltages and Current 
Veao Collector to Base Voltage 
Vero Collector to Emitter Voltage [Note 41 
Y.,o Emitter to Base Voltage 
Vm Collector to Emitter Voltage 
le Collector Current [Note 21 

-55°C to + 125°C 
+125°C 
+260°C 

0.5 Watt 
0.2 Watt 

-12 Volts 
-12 Volts 
-4.5 Volts 
-12 Volts 

lOOmA 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

SYMBOL CHARACTERISTICS MIN. Typ. MAX. 

Vee (sat) Pulsed Collector-Emitter Saturation Voltage [Note 51 -0.07 -0.13 
Vee (sat) Pulsed Collector-Emitter Saturation Voltage [Note 51 -0.10 -0.19 
Ve, (sat) Pulsed Collector-Emitter Saturation Voltage [Note 51 -0.25 -0.45 
11,. High Frequency Current Gain {f = 100 MHzl 7.0 12 
Cobo Common Base, Open Circuit Output Capacitance 3.3 4.5 
c,bo Common Base, Open Circuit Input Capacitance 3.8 6.0 
Ices Collector Reverse Current 0.05 50 
Im (65°C) Collector Reverse Current 0.002 10 
'T, Charge Storage Time [Note 6, Figure ll 15 20 
to. Turn On Time [Note 6, Figure 21 10 20 
tau Turn Off Time [Note 6, Figure 2l 15 25 
td Delay Time [Note 6, Figure 21 4 10 
t, Rise Time [Note 6, Figure 21 6 15 
t, Storage Time [Note 6, Figure 21 12 20 
t, Fall Time [Note 6, Figure 21 3 15 

NOTES: 
(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 

PHYSICAL DIMENSIONS 
Epoxy package 

T0·106 

.222 __ R-­

.192 
~ t 

Ceramic 

3 LEADS·-

g;~ DIA 

.240 
MAX. 

-t 

NOTES: All dimensions in inches 

UNITS 

Volts 
Volts 
Volts 

pf 
pF 
nA 
µA 
ns 
ns 
ns 
ns 
ns 
ns 
ns 

Emitter and base leads are gold-plated nickel 
Collector lead is gofd·plated KOVAR 
Package weight is 0.31 gram 

TEST CONDITIONS 

le= 10 mA I,= 1.0 mA 
le= 30 mA le= 3.0 mA 
le= 100 mA le= 10 mA 
le= 30 mA Vee= -10 V 
le= 0 Vee= -5.0 V 
le= 0 Vu= -0.5 V 

Vee= -10 V Vea= 0 
Vee= -10 V Vea = 0 

le::::: 10 mA I., ;::::: I., ::::::: 10 mA 
le:::::: 30 mA 1 .. :::::: 3.0 mA 
le:::::: 30 mA I., :::::: I., ::::::: 3.0 mA 
le:::::: 30 mA I .. :::::: 3.0 mA 
le::::::: 30 mA I.,:::::: 3.0 mA 
le:::::: 30 mA I,,;::::: I,,::::::: 3.0mA 
le:::::: 30 mA I.,:::::: I., :::::: 3.0 mA 

'" Planar is a patented Fairchild process. 

(3) These ratings give a maximum junction temperature of 125'C and junction to case thermal resistance of 200'C/watt (derating factor of 5.0 mW/'C}; junction to ambient thermal 
resistance of SOO'C/watt (derating factor .of 2.0 mW/'C). 

(4) This rating refers to a high-current point where collector to emitter voltage is lowest. 
(5) Pulse Conditions: length= 300 µs; duty cycle=!%. 
(6) See switching circuit for exact values of 10 , 181 , and 182• 
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FAIRCHILD TRANSISTOR 2N4313 

ELECTRICAL CHARACTERISTIGS !25°C Free Air Temperature Unless Otherwise Noted) 

SYMBOL CHARACTERISTICS MIN. 

Vn (sat) Pulsed Base-Emitter Saturation Voltage 
Vn (satl Pulsed Base-Emitter Saturation Voltage -0.8 
Ve (satl Pulsed Base-Emitter Saturation Voltage -0.95 

YcEO ''"'' 
Collector-Emitter Sustaining Voltage [Notes 4 and 51 -12 

BVcao . Collector-Base Breakdown Voltage -12 
BVsao Emitter-Base Breakdown Voltage -4.5 

hFE DC Pulse Current Gain 18 
hFE DC Pulse Current Gain [Note 51 30 
hFE DC Pulse Current Gain [Note 51 30 
hFE DC Pulse Current Gain £Note 51 25 

TYP. 

-0.88 
-0.93 
-1.14 

44 
55 

MAX. 

-0.92 
-1.15 
-1.5 

63 120 
55 

UNITS TEST CONDITIONS 

Volts le= 10 mA la= 1.0 mA 
Volts le= 30 mA la= 3.0 mA 
Volts le= 100 mA la= 10 mA 
Volts le= 10 mA la= 0 

(pulsed) 
Volts le= 100 µA IE= 0 
Volts IE= 100 µA le= 0 

le= 1.0 mA VcE = -0.5 V 
le= 10 mA VcE = -1.0 V 
le= 30 mA Va= -0.5V 
le= 100 mA VcE = -1.0 V 

TYPICAL ELECTRICAL CHARACTERISTICS 
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SWITCHING TIME VERSUS 
COLLECTOR CURRENT 
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TA - AMBIENT TEMPERATURE - °C 

FAIRCHILD TRANSISTOR 2 N4313 

TYPICAL ELECTRICAL CHARACTERISTICS 

DELAY TIME VERSUS TURN ON 
BASE CURRENT AND REVERSE 

BASE EMITIER VOLTAGE 

~ 3.0 1----1'-+--#--+--+-+-+-+-+-< 

~ 
~ 
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!;I 
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'Bl - TURN ON BASE CURRENT - mA 

;·,, 

STORAGE TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENTS 
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10 

~ 8.0 
I 

l!l 
~ 6.0 

~ 

O 2.0 4.0 6.0 B.O 10 
'B2 - TURNOFF BASE CURRENT - mA 

FALL TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENTS 

r-7. Io •• 'l LJ 
Ll 
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i lL 2.0~ 
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Zl ~ 'c · 30mA 
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0 ...J.. 
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's2-TURN OFF BASE CURRENT- mA 

FIG. 1 
CHARGE STORAGE 

TIME TEST CIRCUIT 

-11 y 

270!l 

Your rrlOV 

VIN J.0.33 pf 

50!l 

Pulse Generator 
t, .Sl.O ns "':" 

To Sampling Scope 

t, .Sl.Ons 

z1 N~IOO k·!l 

PW=400ns 
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z1N=50!l 
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RISE TIME VERSUS COLLECTOR 
AND TURN ON BASE CURRENTS 
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30 

le • COLLECTOR CURRENT - mA 

STORAGE TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENTS 

15 2fJ 25 
la2-TURN Off BASE CURRENT-mA 

FALL TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENTS 

5.0 10 15 2fJ 25 
192-TURN OFF BASE CURRENT-mA 

FIG. 2 
SWITCHING TIME 

TEST CIRCUIT 
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FAIRCHILD TRANSISTOR 2N4313 

INPUT AND OUTPUT 
CAPACITANCE VERSUS 

REVERSE BIAS VOLTAGE 

4.0 ---i..... "' 
!-- Col>o ~""t-.s,...._?lo~rrt+--f---\ 

3.0 1--+-t-+l-+--t--N..i:r::--...:--+--f 

2.0 t---+-r-H-+--+--+-+-+--+--i 

1.0 t---+-r-H-+--+--+-+-+--+--i 

o..___._._..._...___._..._._.__.___, 
-0.1 -0.2 -0.5 -1.0 -2.0 -5.0 -10 -20 

REVERSE BIAS VOLTAGE - VOLTS 

CONTOURS OF CONSTANT GAIN 
BANDWIDTH PRODUCT (frl 

~ -s.o -+--l-++---11-+-+-~'-++---t 
> 

-0.5 .__ ............................... ~~-~__.,.. 
·LO ·2.0 -5.0 ·10 ·20 ·100 ·200 

le· COu.ECTOR CURRENT -.mA 

COLLECTOR-EMITTER REVERSE 
CURRENT VERSUS 

REVERSE BIAS VOLTAGE"· 
~~-T~~-~--~-~ f TA ;2>'C 

I / 
B 1001---t--+---t--t--;..L__.,__~ 
~ L 
~ L1 
~ 100 t---+--+-.Ll--ty...,,C.--l---+---t 
;; .,. 

~ 1001---+-~..L'J-+v--+--+---+-~ 
s v 

-3V 

I 

o~~-~-'--~--'-~ 
0 

67Q 

-1.0 -4.0 -6.0 -8.0 -10 -12 
VcE - COu.ECTOR-EMITTER VOLTAGE - VOLTS 

AVERAGE PROPAGATION DELAY 
PER TRANSISTOR VERSUS 

COLLECTOR VOLTAGE · 

-2.0 -4.0 -6.0 -8.0 
Vee - COLLECTOR SUPPLY VOLTAGE - VOLTS 

NON-SATURATED SWITCHING 
. PERFORMANCE 

---noUTPUT 
+o.sv1 ... 

INPUTO---C 
FD777 

-o.sv 

l.SkQ 

+25V 
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COLLECTOR REVERSE CURRENT 
VERS'us AMBIENT TEMPERATURE 

< 

~ ~t--+--+--+--t-+--+--+~L~ 
~ z a 5.0 f---l---1---1----1--+-z-~+----I 

11! 
~2.0 z 
~ LO !---+--+---+: /117'..--i-+--t--+--t 

~ o.s >---+---LJ--1----1-+---+--+---< 
I 7_ 

Jl 0.2 t-"~+--+--+--t-+--+--+--t 

t.. = 2 ns Typ. 
t.11 = 2 ns Typ. 

40 60 80 100 
TA - AMBIENT TEMPERA !URE ~ 'C 

FIVE STAGE RING OSCILLATOR 
FOR MEASUREMENT OF 

PROPAGATION DELAY 

·Vee 

I-- 5 TRAN~l;T~RS ---1 
tpd = 10 !osc. 



2N4354•2N4355•2N4356 
PNP LOW LEVEL, LOW NOISE AMPLIFIERS 

AND HIGH CURRENT SWITCHES 
DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS 

• HIGH BREAKDOWN •••••••• -60 AND -80 VOLT (MIN) lYceo 
• EXCELLENT BETA LINEARITY ~ • • FROM 100 µA TO 500 mA 
-. LOW NOISE FIGURE ••••••• 3 dB (MAX) AT 1.0 kHz 
• LOW Yee(sat) •••• ; •••••• 1.0 VOLT (MAX) AT !e = 1.0 A 
• COMPLEMENTARY WITH2N3567,2N3568,2N3569 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 
Storage Temperature 
OpP.rating Junction Temperature 
Lead Temperature (Soldering, 10 second time limit) 

Maximum Power Dissipation (Notes 2 and 3) 
Total Dissipation at 25°C Case Temperature 

at 25°C Ambient Temperature 

Maximum Voltages 
~eeo Collector to Base Voltage 
Vceo COiiector to .Emitter Voltage (Note 4) 
V EBO Emitter to Base Voltage 

-55°c to +125°c 
125°c 
260°c 

2N4354 
2N4355 
-60Volts 
-'60 Volts 
-5:0Volts 

0.8Watt 
0.35 Watt 

2N4356 
-BO Volts 
-80Volts 
-5.0Volts 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

2N4354 2N4355 2N4356 
SYMBOL CHARACTERISTIC MIN. TYP. MAX. MIN. TYP. MAX. MIN. TYP. 

hFe DC Pulse Current Gain (Note 5) 25 110 60 180 25 160 
hFe DC Pulse Current Gain (Note 5) 40 120 75 200 40 180 
hFe DC Pulse Current Gain (Note 5) 50 120 500 100 200 400 50 180 
hFE DC Pillse Current Gain (Note 5) 40 115 75 190 40 170 
hFe DC Pulse Current Gain (Note 5) 30 110 75 170 30 160 
hie High Frequency Current Gain 1.0 2.0 5.0 1.0 2.0 5.0 1.0 2.0 

(f = 100 MHz) 
BVceo Collector to Base Breakdown Voltage -60 -60 -80 
BV6BO Emitter to Base Breakdown Voltage -5.0 -5.0 -5.0 

Yeeo(sus) Collector to Emitter Sustaining -60 -60 -80 
Voltage (Notes 4 and 5) 

Yee(sat) Pulsed Collector Saturation Voltage -0.5 -1.0 
(Note 5) 

Yae(sat) Pulsed Base Saturation Voltage -1.2 
(Note 5) 

VBE(ON) Pulsed Base Emitter "ON" Voltage -1.05 -1.20 
(Note 5) 

NOTES: 
(1) These ratings are limiting values above which the service,bility of any individual semiconductor device may be impaired. 

MAX. 

250 

5.0 

UNITS 

Volts 
Volts 
Volts 

Volts 

Volts 

Volts 

PHYSICAL DIMENSIONS 
in accordan.ce with 

JEDEC (TO·I05) outline 

.240 

u.....+---rr--n-i. 
3LEADS n n n_J.500MIN. 
:81 i DIA. LI LI LI 

NOTES: All dimensions in Inches 
. Leads are gold-olated -~ovar 

Packa1e lselectricallyNon­
conductlve material 
Package weight is 0.66 gram 

TEST CONDITIONS 

le= lOOµA Yee= -lOV 
lc=lmA Vee= -lOV 
le= 10 mA Vee =-lOV 
le = 100 mA Vee= -10 V 
le= 500 mA Vee= -lOV 
le= 50 mA Vee= -lOV 

le= lOµA le=O 
le=O le=lOµA 
le= 10 mA la=O 

(pulsed) 
le= 1.0A 18 =100 mA 

le= 1.0A 18 = lOOmA 

le= l.OA Vee= -1.0V 

*Planar is a patented Fairchild process. 

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 
(3) These ratings give a maximum junction temperature of 125°C and junction to case thermal resistance ofl25°C/Watt (derating factor of8.0 mW/°C); junction to ambient thermal 

resistance of 286°C/Watt (derating fa·ctor. of 3:5 mW/°C). 
(4) Rating refers to a high current point where collector. to emitter voltage is lowest. 
(5) Pulse Conditions: length = 300 µs; duty cycle= 1 %' 
(6) See switching circuit for exact values of le, '"·and Is" 
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FAIRCHILD TRANSISTORS 2N4354 • 2N4355 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

SYMBOL CHARACTERISTIC TYP. MAX. 

VcE(satJ Pulsed Collector Saturation Voltage (Note 5) -0.10 -0.15 
YeE(sat) Pulsed Collector Saturation Voltage (Note 5) -0.25 -0.5 
VBE(sat) Pulsed Base Saturation Voltage (Note 5) -0.8 -0.9 

VBE(satJ Pulsed Base Saturation Voltage (Note 5) -1.1 
VBE(ONJ Pulsed Base Emitter "ON" Voltage (Note 5) -0.95 -1.1 
lcso Collector Cutoff Current 0.2 50 
lceo< + 75oc) Collector Cutoff Current 0.02 5.0 
1680 Emitter to Base Current 1.0 100 
ccb Collector to Base Capacitance (f = 1.0 MHz) 15 30 
ceb Emitter to Base Capacitance (f = 1.0 MHz) 75 110 
ton Turn-on Time (Note 6) 23 100 

toll Turn-off Time (Note 6) 200 400 

NF Noise Figure (f = 1.0 kHz) 1.0 3.0 

TYPICAL ELECTRICAL CHARACTERISTICS 

COLLECTOR CHARACTERISTICS* 

10 TA·2l'C~ [2j .LI 
~ rzl 

Do •20 ·40 -60 -80 -100 
VcE • COLlfCTOR-EMITTER VOLTAGE· VOLTS 

COLLECTOR CHARACTERISTICS* 

8.0 
1! 

.L 

-"' 2.0 l=:l::::~pj=f";llo.f006~A _,,.9-V-t-t1 
18 • o TA• 75°C 

0 0 -20 -40 ~ -80 -100 

VcE • COLlfCTOR·EMITTER VOLTAGE· VOLTS 

COLLECTOR CHARACTERISTICS* 

I 200t-ll'7':::-r:1:C:-::J:::+·~lt¥m~A::f==f=t'"ll 
.!:' '/ -o.s1 mA 

looffV~+--H...::.+J:::+-t--t-H 
TA• 25°t_ 

1B • 0 1 l 
0 0'----2-.0----4•.o....,_··6.o"""""-.~8.o""""""""·w 

VcE • COLlfCTOR-EMITIER VOLTAG.E ·VOLTS 

COLLECTOR CHARACTERISTICS* 
~,--,--,.......,.,.,...,'7,.-,-,..-..,.., 

~ ~ J---1 t-;,~ .~~ TA•7l'C 

1! 400 fl~~ 
iii J~ ·2.2 mA -4-

~ lOO r g lk':=t:::t:1·1!;. J, m~A H=T""'tl 
!5 200 r&:i- '=r: 
~ v 1 - ~ -1.2mA 
~lOOlfHr .... -+--+--+--i+-+-+--1--+--l 

l 
lg • 0 

0 0 ·2.0 -4.0 -6.0 ·8.0 -10 
VcE - COLlfCTOR-EMITTER VOLTAGE - VOLTS 

•Single family characteristic on Transistor Curve Tracer. 
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• 2N4356 

UNITS TEST CONDITIONS 

Volts le= 150mA 18 =15 mA 
Volts le= 500 mA 18 = 50 mA 
Volts le= 150 mA 18 =15 mA 
Volts le= 500 mA 1.8 = 50 mA 
Volts le= 500 mA Vee= -0.5V 
nA le=O Vea= -50V 
µA le=O VCB = -50V 
nA le=O Vea= -4.0V 
pF lc=O Vea= -lOV 
pF le=O VEB = -0.5V 
ns le~ 500 mA 181 ~ 50 mA 
ns le~ 500 mA 181 ~ 50 mA 

182 ~ -50 mA 
dB le= lOOµA Yee= -lOV 

R5 = 1.0 k!l 

BASE CHARACTERISTICS* 
1000.--,--,--.--,.......,,......,---,---,---,--, 

180~ 
l--t--t--t--j-60 'm•AHl--l+-00-mA+--,__+--< 

TA • 25°C 

800 ·1 mA 

·20,mA I 600l--+--+--l--f-ffllf-1f-t--i--i--i 

I ~f---l--l--l--+Hl/ilr-t-t-+-+-1 
.!:' 

1! 

iii 
~ 
g 
~ 
8 
u 

200 !--+--+--+--
18 •·10 mA 

oL.-'--1--'-~H...,,__,_J._,__..__,___,. 
·0.4 ·0.8 ·1.2 ·l.6 ·2.0 

VBE • BASE·EMITTER VOLTAGE - VOLTS 

BASE CHARACTERISTICS* 
1000 f mA -lOOmA TA• 75°C 

·1mA 

R40 mA llOO 

600 
-20m~1 

~ 
" r 

400 

200 i 

II. 
00 -0.4 -0.8 -1.2 -1.6 -2.0 

VBE • 8A5E·EMITTER VOLTAGE -VOLTS 



FAIRCHILD TRANSISTORS 2N4354 ·• 2N4355 • 2N4356 

COLLECTOR SATURATION VOLTAGE 
VERSUS COLLECTOR CURRENT 

~ -0.1..--,C-.~ l'l0_,;1---.--..--._,...,,--..., 

~ ·0.6 

~ 1 
~ -0.51---+--1--1-+--l---l--+-l-+--+t 
~ I 
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! ·0,31---+-t-++-+---+-'~" 1771 
~ --#1 :!! ·0.2 ~~-I 
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8-0.1 ~ 

~ 
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'c. COLLECTOR CURRENT. mA 

DC PULSE CURRENT GAIN 
VERSUS COLLECTOR CURRENT 
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11 ~ 
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~ 
N 

50 

0 
0.01 0.1 1.0 10 lllO lOllO 

'c. COLLECTOR CURRENT. mA 

CONTOURS OF CONSTANT NARROW 
BAND NOISE FIGURE 

VcE""LOV 
l•l.OkHz -

0.1 1.0 

'c - COUfCTOR CURRENT - mA 

SWITCHING TIMES VERSUS 
COLLECTOR CURRENT 

10 

lOllO 

500 ~ r-t-' 
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10 
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~ cs D 
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~ 

tc • 10 le 
Vee· ·lOV 

20 50 lllO 200 500 lOllO 
'c - COLLECTOR CURRENT. mA 

BASE SATURATION VOLTAGE 
VERSUS COLLECTOR CURRENT 

le - COLLECTOR CURRENT- mA 

COLLECTOR CUTOFF CURRENT 
VERSUS REVERSE BIAS VOLTAGE 

O.Olo ·10 ·20 -30 -40 -50 -60 

Vee - COLLECTOR TO BASE VOLTAGE -VOLTS 

240 

GAIN BANDWIDTH PRODUCT 
VERSUS COLLECTOR CURRENT 

VcE • -lOV 

k::::: v 
T~ v 

~ 
VcE • -1.0~ 

_L1 

~ 
h 

fi 
ll'.:: 
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'c. COLLECTOR CURRENT. mA 

COMMON BASE OPEN CIRCUIT 
INPUT AND OUTPUT 

CAPACITANCE VERSUS REVERSE 
BIAS VOLTAGE 

NOISE .FIGURE VERSUS FREQUENCY 
10r--..-T",..,.-..,.---r--....,..,--.--.-.,...,...,.--,.-..,....,...,..,.-,.-.,.....,...,..,.-..,.--.-......,...--, 

r.--t-t-H--+---t-t-++--+--+-+++-+--+-++-t--t- v ~ .' · !o~ -+-__,_,11++---< 
8.01_ lc•lOOµA 

l 
.6.0 f\ 

4.0~ l\I 
bj ~ 

-9.7;i_r 

PULSE SOURCE 
tr. tf < 20ns 

Z1N = 500 
PW= lOus 
DUTY CYCLE < 2% 
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f =frequency- Hz 

ton AND t 0 ff TEST CIRCUIT 

Vss +3.SV Vee -30V 

lkO 
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~· 
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1 
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TO OSCILLOSCOPE 
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FAIRCHILD TRANSISTORS 2N4354 • 2N4355 • 2N4356 

TYPICAL SMALL SIGNAL CHARACTERISTICS (f = 1 kHz) 

SYMBOL 

hie 

hoe 

hre 

hie 

CHARACTERISTICS 

Input Resistance 

Output Conductance 

Voltage Feedback Ratio 

Small Signal Current Gain 

TYP. UNITS 

800 n 
75 µmho 

180 x10-• 
140 

TYPICAL 25 WATT POWER AMPLIFIER 
USING THE 2N4354 IN THE DRIVER STAGES 

TEST CONDITIONS 

le= 10 mA VeE = -lOV 

le= 10 mA VeE = -lOV 

le= 10 mA VeE=-lOV 

le= lOmA VeE=-lOV 

150kQ 

I 0.33µF 
+ lOµF 

I sov 

"::" 180kQ l.OkO lOkQ 

Q2 Q5 

2N4354 2N500J' 

Q4 2N3568 

2N3568 
6800 0.470 

o.2211F/sov 
2N3567 lOkO 500µF 50V 

Qi Q3 + 
l.OkO 

0.470 

Qs 2N4354 

lOOkO 
220 

Q1 RL =8.00 

100 6.8k0 
2N5002' 

330k0 6.8k0 1.0kO 
+ 50µF 50V O.lµF 

'OR EQUIVALENT SILICON OUTPUT TRANSISTOR 
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FT4354•FT4355•FT4356 
PNP LOW LEVEL, LOW NOISE AMPLIFIERS 

AND HIGH CURRENT SWITCHES 
DIFFUSED SILICON PLANAR':' EPITAXIAL TRANSISTORS 

SIMILAR TO 2N4354 • 2N4355 • 2N4356 EXCEPT FOR INCREASED POWER DISSIPATION 

• HIGH POWER DISSIPATION ..• 4.0 WATTS AT 25°C CASE TEMPERATURE 
• HIGH BREAKDOWN .••..••• -60 AND -80 VOLT (MIN) LVeEO 
• EXCELLENT BETA LINEARITY . • . FROM 100 µA TO 500 mA 
• LOW NOISE FIGURE . • . • . • • 3 dB (MAX) AT 1.0 kHz 
• LOW VeE(satJ ....•...... 1.0 VOLT (MAX) AT le= 1.0 A 
• COMPLEMENTARY WITH FT3567, FT3568, FT3569 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 
Storage Temperature 
Operating Junction Temperature 
Lead Temperature (Soldering, 10 second time limit) 

Maximum Power Dissipation (Notes 2 and 3) 
Total Dissipation at 25°C Case Temperature 

at 25°C Ambient Temperature 

Maximum Voltages 
V CBO Collector to Base Voltage 
VeEO Collector to Emitter Voltage (Note 4) 
VEBO Emitter to Base Voltage 

-55°C to +125°C 
125°C 
260°C 

4.0 Watts 
0.5 Watt 

FT4354 
FT4355 FT4356 

-60 Volts -80 Volts 
-60 Volts -80 Volts 
-5.0 Volts -5.0 Volts 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

FT4354 FT4355 FT4356 
SYMBOL CHARACTERISTIC MIN. TYP. MAX. MIN. TYP. MAX. MIN. TYP. 

hFE DC Pulse Current Gain (Note 5) 25 110 60 180 25 160 
hFE DC Pulse Current Gain (Note 5) 40 120 75 200 40 180 
hFE DC Pulse Current Gain (Note 5) 50 120 500 100 200 400 50 180 
hFE DC Pulse Current Gain (Note 5) 40 115 75 190 40 170 
llFE DC Pulse Current Gain (Note 5) 30 110 75 170 30 160 
hfe High Frequency Current Gain 1.0 2.0 5.0 1.0 2.0 5.0 1.0 2.0 

(f = 100 MHz) 
8\(eBO Collector to Base Breakdown Voltage -60 -60 -80 
BVEBO Emitter to Base Breakdown Voltage -5.0 -5.0 -5.0 
VCEO(sus) Collector to Emitter Sustaining -60 -60 -80 

Voltage (Notes 4 and 5) 

VeE(satJ Pulsed Collector Saturation Voltage -0.5 -1.0 
(Note 5) 

VSE(sat} Pulsed Base Saturation Voltage -1.2 
(Note 5) 

VBE(ON) Pulsed Base Emitter "ON" Voltage -1.05 -1.20 
(Note 5) 

NOTES: 
(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

MAX. 

250 

5.0 

UNITS 

Volts 
Volts 
Volts 

Volts 

Volts 

Volts 

PHYSICAL DIMENSIONS 
in accordance with 

JEDEC (T0-105) outline 

325~1~XV~ 

i. -4 
3 LEADS n n n 5001MIN. 

8il DIA. LI LI LI-----1 
l-<--~-t--.200 

BASE-

EMITTER COLLECTOR 

INDENTATION 

NOTES: All dimensions in inches 
leads are gold-plated nickel 
Package is electrically Non· 
conductive material 
Package weight is 0.66 gram 

TEST CONDITIONS 

le= 100 µA VeE = -lOV 
le= l.OmA VCE = -IOV 
le= 10 mA Vee= -lOV 
le=lOOmA VeE=-lOV 
le= 500 mA Vee= -lOV 
le= 50 mA VeE = -10 V 

le= lOµA IE= 0 
lc=O IE=lO,uA 
le= 10 mA Is= 0 

(pulsed) 
le= l.OA Is= 100 mA 

le= 1.0A Is= 100 mA 

le= l.OA VcE=-1.0V 

*Planar is a patented Fairchild process. 

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 
(3) These ratings give a maximum junction temperature of 125°C and junction to case thermal resistance of 25°C/Watt (derating factor of 40 mW/°C); junction to ambient thermal 

resistance of 200°C/Watt (derating factor of 5.0 mW/°C). 
(4) Rating refers to a high current point where collector to emitter voltage is lowest. 
(5) Pulse Conditions: length= 300 µs; duty cycle= 1%. 
(6) See switching circuit for exact values of le. 181, and ls1. 
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FAIRCHILD TRANSISTORS . FT4354 • FT4355 .. • FT4356 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

SYMBOL CHARACTERISTIC lYP. MAX. 

VeE(sat) Pulsed Collector Saturation Voltage (Note 5) -0.10 -0.15 

VCE(sat) Pulsed Collector Saturation Voltage (Note 5) -0.25 -0.5 

VBE(sat) Pulsed Base Saturation Voltage (Note 5) -0.8 -0.9 

VBE(sat) Pulsed Base Saturation Voltage (Note 5) -1.1 

VBE(ON) Pulsed Base Emitter "ON" Voltage (Note 5) -0.95 -1.1 
lcso Collector Cutoff Current 0.2 50 
leso(+75oC) Collector Cutoff Current 0.02 5.0 

f6BO Emitter to Base Current 1.0 100 

ccb Collector to Base Capacitance (f = 1.0 MHz) 15 30 

c.b Emitter to Base Capacitance (f = 1.0 MHz) 75 110 

ton Turn·on Time (Note 6) 23 100 

tolf Turn-off Time (Note 6) 200 400 

NF Noise Figure (f = 1.0 kHz) 1.0 3.0 

TYPICAL ELECTRICAL CHARACTERISTICS 

COLLECTOR CHA~ACTERISTICS0 COLLECTOR CHARACTERISTICS* 
10 ,--,-=ir-:-:>.:rr=r-,-...,r-rrrnn 

TA·2s0c~ IL l 
-~ ILi 

'l! 8,0 1-:,.....~-f-4==f--0-.03lt-µ-At-v-;/"---J/--/H-!H 

~ ~ J. J v 1 :3 6.0 __ =:::t::::r:::;-~o.02q1&.i!.!~Arnvnm 
§ -o.021µA._y _L 
~ 4.DV""" T] j7 
- t=t::::lt:::::::1:=:::.j'.~·o.0914~µA'T"'1~"'-1~'11 

} .L 
2.0 t:;t:~t;Eo~.00~7 µ~AEtrDl 

1;:: 0 

-" -" 

0 0 -20 -40 -60 -80 -100 
VcE • COLIECTOR-EMITTER VOLTAGE· VOLTS VCE - COLLECTOR-EMITIER VOLTAGE - VOLTS 

COLLECTOR CHARACTERISTICS* COLLECTOR CHARACTERISTICS* 
10 .--r=-r-r-r-T7'r-V<TTT'l 
~µ~ .olw~ I 
~~Vl 

500 ~~~~m~~.,,,HF-T!-A-.,,·1s'=oc-l 
'1!400 ~~ 
~ JJO ~ -2.~mA 
:3 r1i11V .'. 
~ VT :::!::::+·:!:1.41 m~A~TT~I 

~200v l 
-1.J mA 

8.0 
'l! 

~100 ....... 1--1--1--t--±t--t--t--+-+---l 
-" 

'a • o 
00 ..... ~-2.~o...._ __ 4m.o=---6-.0....,_·B·.o..,..__,-10 

-20 -40 -60 -80 -100 
VcE - COLLECTOR-EMlffiR VOLTAGE -VOLTS VCE' COLIECTOR·EMITTER.VOLTAGE ·VOLTS 

*Single family characteristic on Transistor Curve Tracer. 
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1000 

200 

0 
0 

1000 

200 

UNITS TEST CONDITIONS 

Volts le= 150 mA 18 = 15 mA 
Volts le= 500 mA 18 = 50 mA 
Volts le= 150 mA 18 = 15 mA 
Volts le= 500 mA 1.8 = 50 mA 
Volts le= 500 mA VeE = -0.5V 
nA IE= 0 Vcs = -50V 
µ.A IE= 0 Vea= -50V 
nA le=O V58 = -4.0V 
pF le=O Vcs = -lOV 
pF lc=O VEB = -0.5V 
ns le~ 500 mA 181 ~ 50 mA 
ns le~ 500 mA 181 ~ 50 mA 

182 ~ -50mA 
dB le= 100 µ.A VcE = -lOV 

R5 = 1.0 kU 

BASE .CHARACTERISTICS* 

I 
1 ·100 mA ~i 

TA ~ 25QC 

l 
-20 mA 

i 8 ~-10 mA 

Ji 
-0.4 ·0.8 ·l.2 ·l.6 

VBE - BASE-EMlffiR VOLTAGE - VOLTS 

BASE CHARACTERISTICS* 
-aomiloo mA TA • 7S°C 

ti J: 

~ 
c 

T 

I 
-0.4 ·0.8 ·l.2 ·l.6 

VBE · BASE·EMITTER VOLTAGE· VOLTS 

·2.0 

·2.0 



FAIRCHILD TRANSISTOR~ FT4354 • FT4355 • FT4356 

COLLECTOR SATURATION VOLTAGE 
VERSUS COLLECTOR CURRENT 

vl --0.1 LI 

~ 1c~·101 6 
~ -0.6 

;: 
g -0.51----+--+-H---+----+--+-H--+I 
(2 _l 
~ -0.4 t---+--+-H---+---+--+-Hgi---P-'z+I 
~ ~11 
ffi -0.3 >----+--+-+-+---+--+~'<! ,-j 

E ~V~ 

~ ~.2 #1"~~ 
iii ~ 
~-O.l ~ 

250 

20 50 100 · 200 500 lOOO 

le ~COLLECTOR CUR~ENT ~ mA 

DC PULSE CURRENT GAIN 
VERSUS COLLECTOR CURRENT 

d 

J Hill TA·~ I 
VCE • ·5.0V :1 z 200 

~ 
15 
~ 150 

~ g 100 

50 

0 
0.01 0.1 LO 10 

le. COLLECTOR CURRENT. mA 

~ 
It\.~ 

I\ 

100 1000 

CONTOURS OF CONSTANT NARROW 
BAND NOISE FIGURE 

VCE • -lOV 
l•l.OkHz ~ 

le;. COLLECTOR 9URRENT - mA 

SWITCHING TIMES VERSUS 
COLLECTOR CURRENT 

I c • COLLECTOR CURRENT • mA 

10 

BASE SATURATION VOLTAGE 
VERSUS COLLECTOR CURRENT 

VI -1.Z 
~ le " 10 18 

~·LO I J /. 
;: .___,___,_,__,____,__T J 't>oc d 
! 08 ~ t-
~ -. ~ .....J-r ~·_,'_,__,__.___. 
~ ~ li: -0.6 i-=:::i:..-1--+.+--+---+--+-++-
ffi :. 
~ -0.4 ,..____,__,_..__,__,____........_,_....__,_-----" 

Iii :a 
' "{),2 1---4----1--'"""--"----.)........,_-l--I-~ 

} 01----+--+-..._,__-+---+--+-+-+-_____, 

10 20 llJ 100 200 500 1000 

lOOO 

':! 
100 

g 

~ 10 

I 
g LO 

~ 
-~ 0.1 

IC - COLLECTOR CURRENT• mA 

COLLECTOR CUTOFF CURRENT 
VERSUS REVERSE BIAS VOLTAGE 

1--•c -TA •_TS _ !----

-;;;;;; 
k'.'. 

!--= TA· 25•c= 

.L 

·lO ·20 -30 -40 ,so ·60 

Vea - COLLECTOR TO BASE VOLTAGE. VOLTS . 

240 

GAIN BANDWIDTH PRODUCT 
VERSUS COLLECTOR CURRENT 

VcE • ·10 V 

v J,2I 
17 

VCE 7.1.0V 

~ 
J... j..;:::,. 

2 
~ 

~ 
7 

17' 
OLO 2.0 5.0 10 20 50 100 200 

... 100 

le - COLLECTOR CUR~ENT - mA 

COMMON BASE OPEN CIRCUIT 
INPUT AND OUTPUT 

CAPACITANCE VERSUS .. REVERSE 
. BIAS VOLTAGE 

~ 
IOffm~~EH 

6.0 "--"-J.-.1...U..--J-"-"..U..--'-.L...L...l.J 
·O.r -0.2 ·0.5 ·LO ·2.0 ·5.0 -10 ·20 ·50 

REVERSE BIAS VOLTAGE - VOLTS 

NOISE FIGURE VERSUS FREQUENCY 

10 100 

-9.;;u-
PULSE SOURCE 
tr. tf < 20ns 

Z1N " 500 
PW"" 10u'$ 
DUTY CYCLE < 2% 

4-132 

lk !Ok lOOk IM !OM 
I • frequency~ Hz 

toN AND toFF TEST CIRCUIT 

Vas +3.sv Vee -3ov 

lkO 600 

lOµF 

~· 
TO OSCILLOSCOPE 
INPUT 2 > IOOkQ 
tr"'lOns 



FAIRCHILD TRANSISTORS FT4354 • FT4355 • FT4356 

TYPICAL SMALL SIGNAL CHARACTERISTICS (f = 1 kHz) 

SYMBOL 

hie 

hoe 

h,. 

hfe 

CHARACTERISTICS TYP. UNITS TEST CONDITIONS 

Input Resistance 800 n le= 10 mA 

Output Conductance 75 µmho le= 10 mA 

Voltage Feedback Ratio 180 x10-• le= 10 mA 

Small Signal Current Gain 140 le= 10 mA 

TYPICAL 25 WATl POWER AMPLIFIER 
USING THE FT4354 IN THE DRIVER STAGES 

150kQ 

+llOµF 

-vY.. t '""' rsov 
lOkQ ~ "::" 180k0~ l.OkO 

+44V 

r---< 
~ Q2 " 

Q5 * 43pf 2N4354 2Nsoo3· 

<Q4 FT3568 

o. 
2N3568 

~ 6800 0.470 

~Q1 2N5132 l!kQ SOOµF SOV 

22µF /sov ...... Qg +_JL 
,.,. •r l.OkO 

,{" 

0.470 

lOOk Q Q5 FT4354 
Jo' 
....... 

·Q7 
220 RL= 

iooo; 6.8k0 
r-... 2N5002' 

330k{) 6.8kO ~ 1.0kO 

8.00 

+::: I- SOµF SOV * O.lµF 

V" 

-:;:-
·oR EQUIVALENT SILICON OUTPUT TRANSISTOR 

II 
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VeE=-lOV 

VcE = -lOV 

V.eE=-lOV 

VcE = -lOV 



2N4436 • 2N4437 
NPN CLASS-C RF AMPLIFIERS AND HIGH CURRENT SWITCHES 

DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS 

• HIGH GAIN -- 400 mW RF POWER OUT@ 30 MHz 

• HIGH BETA--100 MIN@150 mA, 25 MIN@500 mA 

• HIGH f, -- 250 MHz MIN@ 50 mA 
• FAST SWITCHING -- 60 ns MAX t,, AND 150 nsMAX t.11@ 300 mA 

• LOW Ve• 1,.,1 --0.22VMAX@150 mA, 0.35 V TYP.@ 500 mA 

ABSOLUTE MAXIMUM RATINGS [Note ll 

Maximum Temperatures 
Storage Temperature 
Operating Junction Temperature 
Lead Temperature (Soldering, 10 second time limit) 

Maximum Power Dissipation 
Total Dissipation at 25°C Case Temperature [Notes 2 and 31 

at 25°C Ambient Temperature [Notes 2 and 31 

Maximum Voltages 
Vero Collector to Base Voltage 
Vem Collector to Emitter Voltage [Note 41 
V .. o Emitter to Base Voltage 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature Unless Otherwise Noted) 

-55°C to + 125°C 
125°C 
260°C 

0.5 Watt 
0.2 Watt 

60 Volts 
30 Volts 
5.0 Volts 

PHYSICAi. DIMENSIONS 
Epoxy package 

T0-106 

.222--r-----I 

.192 1~11 

Ceramic 

.240 
MAX. 

-i 
~ ~~~MIN 

Lead No. 2 

lead No. 3 

NOTES: All dimensions in illChes 
All leadsetectrically isolated from case 
Package weight is 0.31 gram 

SYMBOL CHARACTERISTIC MIN. TYP. MAX. UNITS TEST CONDITIONS 

G •• Amplifier Power Gain (f = 30 MHz) [Note 71 10 12 

1J Collector Efficiency (f = 30 MHz) [Note 7l 60 75 

High Frequency Current Gain (f = 100 MHz) h,. 2.5 8.0 
h •• DC Pulse Current Gain [Note 51 2N4436 40 75 120 

2N4437 100 220 300 
h •• DC Pulse Current Gain [Note 51 2N4436 15 62 

2N4437 25 125 
ton Turn On Time [No1e 61 14 60 
to ff Turn Off Time [Note 61 80 150 

NOTES: 
(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 

dB le= 0 VC.=15V 
(zero signal) 

% le= 0 Ve• =15 V 
(zero signal) 

le= 50 mA VCE =5.0 v 
le = 150 mA Ve• = 10 V 
le=l50mA Ve•=lOV 
le = 500 mA Ve• = 10 V 
le = 500 mA VCE = 10 V 

ns le::::::: 300 mA I" :::::::30 mA 
ns le::::::: 300 mA la1 :::::::30 mA 

la2::::::: 30 mA 

*Planar is a patented Fairchild process. 

(3) These ratings give a maximum ju~ction temperature of l25°C and junction to case thermal resistance of 200°C/watt (derating factor of 5.0 mW/°C); junction to ambient thermal resist­
ance of 500°C/watt (derating factor of 2.0 mW/'C). 
(4) This rating refers to a high current point where collector to emitter voltage is lowest. 
(5) Pulse Conditions: length= 3001LS; duty cycle= 1%. 
(6) See switching circuit for exact values of le, 18,. and I 82. 
(7) P1N = 40 mW. See Test Circuit. 

313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 
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FAIRCHILD TRANSISTORS 2N4436 • 2N4437 

ELECTRICAL CHARACTERISTICS !25°C Free Air Temperature Unless Otherwise Noted) 

SYMBOL CHARACTERISTIC MIN. TYP. 

BVcao Collector to Base Breakdown Voltage 60 
VcEO(sustl Collector to Emitter Sustaining Voltage 30 

[Notes 4 and 51 
BV.ao Emitter to Base Breakdown Voltage 5.0 
Cobo Output Capacitance (f = 1.0 MHZ) 
VcE(satl Pulsed Collector Saturation Voltage [Note 51 0.13 
VaE(•••I Pulsed Emitter Saturation Voltage [Note 51 
lcEs Collector Reverse Current 
ICES (65°C) Collector Reverse Current 

MAX. 

8.0 
0.22 
1.10 
0.05 
1.0 

UNITS 

Volts 
Volts 

Volts 
pf 
Volts 
Volts 
µA 
µA 

TEST CONDITIONS 

le= 10 µA IE =0 
le= 10 mA la =0 

(pulsed) 
le= 0 IE =10 µA 
1. = 0 Vea =lOV 
le= 150mA la =15 mA 
le= 150 mA la =15mA 

VcE = 50V v .. =0 
VcE = 50V v.a =0 

TYPICAL ELECTRICAL CHARACTERISTICS 

COLLECTOR CHARACTERISTICS* 

2N4436 2N4437 

ACTIVE REGION SATURATION REGION ACTIVE REGION SATURATION REGION 

Jl 
0.2 0.8 1.0 0.4 0.6 

OIJ 18•0 
0 0.2 0.4 0,6 0.8 1.0 

YcE -COLIECTOR-EMITlER VOLTAGE -VOLTS YcE - COLlfCTOR-iMITlER VOLTAGE - VOLTS VcE - COLIECTOR-iMITlER VOLTAGE - VOLTS VcE - COLlfCTOR-EMITlER VOLTAGE - VOLTS 

• Single family characteristic on Transistor Curve Tracer. 

~ 
D.5 

> 

~ o. 
;:!; g 
~ o. 

I 

4 

3 

!! 0.2 

l 
0.1 

~ 0 

COLLECTOR SATURATION VOLTAGE 
VERSUS COLLECTOR CURRENT 

le· 10 •a 

TA·25"C~ 

v v 
1.0 5.0 10 50 100 500 

le - COLIICTOR CURRENT - mA 

1.6 

!9 g l, 
I 

~ 1. g 
~ 1. 

4 

2 

0 

I 0.8 

~ o. 6 
I 

~ 
~ 0. 4 

>"' 
2 o. 
1.0 

BASE SATURATION VOLTAGE 
VERSUS COLLECTION CURRENT 

•c""T;TiT 

v 
l -~ I-' 

'""" 
p 

5.0 10 50 100 

le - COLLECTOR CURRENT- mA 
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500 

250 

0 

PULSE DC CURRENT GAIN 
VERSUS COLLECTOR CURRENT 

[ l 
VcE • lOV iZ N 

V1 r\ 
19:11< 

~ 

y 
v 

~··. 
1---

~ j.--' 
I"'" 

l'""1 

0.01 0.1 1.0 10 100 500 
le - COLL£CTOR CURRENT - mA 



FAIRCHILD TRANSISTORS 2N4436• 2N4437 

TYPICAL ELECTRICAL CHARACTERISTICS 

22 

18 

'IL 
I 14 
!ii 
;5 
u 
~ 10 

6.0 

EMITTER TRANSITION AND 
OUTPUT CAPACITANCE VERSUS 

REVERSE BIAS VOLTAGE 

b,,. 
to-. 

['\l ~ 
~( "· 
~ 
TI 

""'H c T 
~o 

f 
....., 
~ I-

1.0 IO 

RMRSE BIAS VOLTAGE - VOLTS 

110-580pF 

500 GENERATOR 
P1N = 40mW 

.01 

100 

2200 

CONTOURS OF CONSTANT GAIN 
BANDWIDTH PRODUCT lfrl 

0•11.0 2.0 S.O 10 20 so 100 200 

le -COlUCTOR CURRENT- mA 

30MHz AMPLIFIER TEST CIRCUIT 

\ RFC 

7-lOOpF 7-lOOpF 55-300pF...._ __ 

.01 

Vee = 1sv 

. TYPICAL POWER IN 
VERSUS POWER OUT 

PIN - INPUT POWER - 11N1 

p OUT = 400mW min. 

at 11<:60% 

500 LOAD 

T 1 - 4 Turns no. 20 Wire, %" Dia. x %" Long, Midtapped. 

L 1 and L 2 - 4 Turns no. 20 Wire, W' Dia. x %" Long. 

Variable Capacitors are Compression Mica. 

Ro= 14011, RL = 260'2 as seen by transistor. 

INPUT ADMITTANCE VERSUS 
COLLECTOR CURRENT 

!OUTPUT SHORT CIRCUIT) 

f • 12S MHz 

~ 101---+--t-+-+--+--+--t-++--i 

o.___._...._......,__.___._...._.._.___, 
1.0 2.0 S.0 IO 20 SO 100 

le - COLLECTOR CURRENT - mA 

REVERSE TRANSFER ADMITTANCE 
VERSUS COLLECTOR CURRENT 

llNPUT SHORT CIRCUIT! 
IO 

i 
E 8.0 
I 

~ 
~ 6.0 
i 
li! 

! u 

~ ~ 2.0 
I 

0 

f • 12SMHz ~ 
-G,0 VCE • l.OV ......+"' 

1---l>re VcE • IOV 

III 
ilre VcE • l.OV A-1 
ilre VcE • IOV 

1.0 2.0 s.o 10 20 so 100 

le - COLLECTOR CURRENT - mA 
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I 

~ 

FORWARD TRANSFER ADMITTANCE 
VERSUS COLLECTOR CURRENT 

!OUTPUT SHORT CIRCUIT) 

~.___.__._._.__.___._...._._.___, 

1.0 2.0 S.O 10 20 SO 100 

le -COLLECTOR CURRENT - mA 

20 

I 16 

I 

~ 12 
S! 
~ 
~ 8.0 

~ 
I 
,} 4.0 

0 

OUTPUT ADMITTANCE VERSUS 
COLLECTOR CURRENT 

CINPUT SHORT CIRCUIT) 

f•l2SMHzl 

"" ~ .\~ ..... p 
b!!!-, tt,.......-i 

~ p 

.>1£ 
~ bae vCE·lllV 

), 
~ 'lae~ H 

1--1 
1.0 2.0 s.o 10 20 so 100 

le - COlUCTOR CURRENT - mA 



300ns 

~~ 
Pulse Source 
Rise Times l.Ons 
Zi 0 =50Q 

FAIRCHILD TRANSISTORS 2N4436•2N4437 

TYPICAL ELECTRICAL CHARACTERISTICS 

TYPICAL SMALL SIGNAL CHARACTERISTICS 
(f = 1 kHz, Vee = 10 VJ 

2N4436 2N4437 
Symbol Characteristic le= lOmA 50mA lOmA 50mA Units 
h;. Input Resistance 460 35D 950 880 Ohms 
h •• Output Conductance 55 405 83 660 µmhos 
h .. 
h1. 

Voltage Feedback Ratio 
Small Signal Current Gain 

SWITCHING TIMES VERSUS 
AMBIENT TEMPERATURE 

~r-+--t--+--+~+-+--1--i 

td 
oC:=±::±::±::::±::±::±:::::i::::::j 
-25 25 50 75 

TA - AMBIENT TEMPERATURE - °C 

TURN-ON 
TEST CIRCUIT 

+25V 

50Q 

To Sampling Scope 
Rise Time s l.Ons 
lnputZ"'l00kQ 

130 500 
90 97 

205 1500 xlQ-• 

170 220 

SWITCHING TIMES 
VERSUS 

COLLECTOR CURRENT 

~~-+-4-1-+--+~++-+-+--l 

'c - COLLECTOR CURRENT - mA 

+31V r.::I 

TURN-OFF 
TEST CIRCUIT 

• 15V +25V 

~ 0.47 500Q 

0 15~1--'Vl/'.....--<t--~£ 
PULSE SOURCE 

RISE TIME s20ns -=- -=-
Zin = 50Q 
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TO SAMPLING SCOPE 
RISE TIME s 1.0 ns 
INPUT Z "' lOOkQ 



2N4888•2N4889 
PNP LOW NOISE HIGH VOLTAGE AMPLIFIER 

DIFFUSED SILICON PLANAR* TRANSISTORS 

• VERY HIGH VOLTAGE (LVewl--150 VOLTS !Min.I 
• LOW NOISE FIGURE -- 3.0 dB (Max.) @ 1.0 kHz 
• LOW OUTPUT CAPACITANCE !Cobol -- 4.0 pf (Max.} 
• HIGH BETA (h") -- 80-300@ 10 mA 
• EXCELLENT BETA LINEARITY FROM 10 µA to 50 mA 

ABSOLUTE MAXIMUM RATINGS [Note ll 
Maximum Temperatures 

Storage Temperature 
Operating Junction Temperature 
Soldering Temperature (10 second time limit) 

Maximum Power Dissipation 
Total Dissipation at 25°C Case Temperature {Note 21 

at 75°C Case Temperature <[Note 21 
at 25°C Ambient Temperature [Note 21 

Maximum Voltages 
Veso Collector to Base Voltage 
Yew Collector to Emitter Voltage [Note 31 
VEBO Emitter to Base Voltage 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

2N4888 
SYMBOL CHARACTERISTIC MIN. TYP. 

VcEo Collector to Emitter Sustaining Voltage -150 
BYeeo Collector to Base Breakdown Voltage -150 
NF Narrow Band Noise Figure (f = 100 Hz) 

NF Narrow Band Noise Figure (f == 1.0 kHzJ 

NF Narrow Band Noise Figure (f "" 10 kHz) 

NF Wide Band Noise Figure 
(f = 10 Hz to IO kHz) 

NF Narrow Band Noise Figure (f = 1.0 MHz) 

hFE DC Pulse Current Gain !Note 41 30 
hFE DC Pulse Current Gain !Note 4l 30 40 
11,, DC Pulse Current Gain [Note 41 40 45 
Cobo Common-Base, Open Circuit Output 2.5 

Capacitance (f = 1.0 MHz) 

MAX. MIN. 

-150 
-150 

60 
70 

400 80 
4.0 

-55°C to + 125°C 
+ 125°C 
+260°C 

2N4889 
TYP. 

3.0 

0.8 

1.5 

2.0 

2.0 

135 
150 
150 
2.5 

0.8 Watt 
0.4 Watt 
0.3 Watt 

-150 Volts 
-150 Volts 
-6.0 Volts 

MAX. UNITS 

Volts 
Volts 

10 dB 

3.0 dB 

3.0 dB 

4.0 dB 

4.0 dB 

300 
4.0 pf 

PHYSICAL DIMENSIONS 
Epoxy package 

T0-106 

11·100 
050...I Lead No. 2 

Lead No Lead No. 3 

4 

FLAT~ 

' , 

NOTES All d1mens+ons on 1n~hes 

leads11regoldpl11tedkowar 

Package weoghl •S 068gram 

TEST CONDITIONS 

le= 2.0 mA 1. = 0 
le= 100 µA 1, = 0 
le= 250 µA VCf. = -5.0 V 
Rs = 1.0 kn B.W. = 15 Hz 
le= 30 µA Ve, ::: -5.0 V 
Rs= 10 kn B.W. = 150 Hz 
le= 250 µA Ye,= -5.0 V 
Rs = 1.0 kn B.W. = 1.5 kHz 
le = 250 µA Ye, = -5.0 V 
Rs = 1.0 kn B.W. = 15.7 kHz 
le= l.OmA Ye,= -IOV 
Rs = 1.0 kn B.W. = 2.0 kHz 
le= lOOµA VCf. = -10V 
le = 1.0 mA Vee = -10 V 
le= 10 mA Vee= -10V 

Yes= -20V le= 0 

* Planar is a patented Fairchild process. 

FAIRCHILC 

SEMICONDUCTOR 
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FAIRCHILD TRANSISTORS 2N4888 • 2N4889 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

2N4888 2N4889 
SYMBOL CHARACTERISTIC MIN. TYP. MAX. MIN. TYP. MAX. UNITS 

leeo Collector Cutoff Current 0.7 50 0.7 10 nA 
leeo (65°C) Collector Cutoff Current 0.01 2.5 0.01 0.5 µA 
Vee (sat) Pulsed Collector Saturation Voltage -0.l -0.5 -0.l -0.5 Volts 

[Note 41 
BV,eo Emitter to Base Breakdown Voltage -6.0 -6.0 Volts 
leeo Emitter Cutoff Current 0.4 50 0.4 10 nA 
v., (on) Pulsed Base Emitter On Voltage [Note 41 -0.66 -0.8 -0.59 -0.7 Volts 
v., (sat) Pulsed Base Saturation Voltage [Note 41 -0.74 -0.9 -0.74 -0.9 Volts 
C,bo Common-Base, Open-Circuit Input 11 

Capacitance 
30 11 25 pF 

h,. High Frequency Current Gain (f = 20 MHz) 1.5 1.8 8.0 2.0 3.3 8.0 

NOTES: 

TEST CONDITIONS 

Vee=-lOOV le=O 
Vee=-lOOV l,=O 

le = 10 mA I, = 1.0 mA 

I, = lOµA le = 0 
Vee= -4.0V le= 0 
le=l.OmA Ve,= -lOV 
le = 10 mA le = 1.0 mA 

Vee = - 0.5 V le = 0 

le=l.OmA Vee= -lOV 

(1) Ttiese ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) These ratings give a maximum junction temperature of 125'C and junction to case thermal resistance of 125'C/Watt (derating factor of 8.0 mW/'C); junction to ambient thermal 

resistance of 333'C/Watt (derating factor of 3.0 mW/'C). 
(3) This rating refers to a high current point where collector to emitter voltage is lowest. 
(4) Pulse Conditions: length= 300 µs; duty cycle= 1%. 

COLLECTOR CHARACTERISTICS 
-1.0 

~ --0.8 

as 
~ -0.6 

ti 
~ -0.4 

8 
-

0 -0.2 

0 
·0.1 -0.4 -0.6 ·0.8 -1.0 

VcE - COLLIClOR EMHTER VOLrAGE - vous 

COLLECTOR CHARACTERISTICS 
-1.0 

~ -0.8 

~ B -o.6 

p 

~ -0.4 

o JV 0 
0 -0,1 -0.4 -0.6 -0.8 -1.0 

VCE - COU£CTOR-EM1TTER VOLTAGE - VOLTS 

2N4888 
TYPICAL ELECTRICAL CHARACTERISTICS 

COLLECTOR CHARACTERISTICS COLLECTOR CHARACTERISTICS 
TA •25°C -14J. 

-22µA 

-20µA 

-18µA 

-l611A 

-14µA 

-1~ 

-lOµA 

-8.0µA 

-6.0µA 

-4.0µA 

lg"~ -2.0µA 

~ I 
0 ·10 -20 -30 -40 -50 

VCE - COllfCTOR-EMllTER VOLTAGE - VOLTS 

COLLECTOR CHARACTERISTICS 
V'.18µA 

-16µ1 
TA - 65°C 

-14J 

-12~ 
-10J 

-8.0~ 
:r 

-6.0µA 

-4.0µA 

·2.0µA 

lg. 0 

0 ·10 -20 -30 -40 -50 

VcE - COLL£CTOR-EMIHER VOLTAGE - VOLTS 

E§ -8.0 1.--1- I 

r" I -o.14mA -
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~ -6.0l--t----f--t-o.12mA 
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~ -4.0 -o.J mA 
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<C -8.0 
E 

-80 -120 -160 -200 
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COLLECTOR CHARACTERISTICS 

TA • 65'c -\)~ \6 mA ___.+--1---t'"" 

i---r-t--1 }14m1 i-1 

--i---+-CFt 
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.J02mi 

lg - 0 

-40 -80 -120 -160 -200 

VcE - COLLfCTOR-EMllTER VOLTAGE - VOLTS 
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DC PULSE CURRENT GAIN 
VERSUS COLLECTOR CURRENT 

0L.-C...W..!.-'--'--LI.'--''-"....LI.'--'--L...LLJ 
·0.01 -0.l -1.0 -10 

'c - COLLECTOR CURRENT - mA 

BASE-EMITTER ON VOLTAGE 
VERSUS COLLECTOR CURRENT 

-50 

VcE = -lOV _j_ 

~ l7ll 
~.8 f--+-+H-+-+-f++--+--++H-+---+-TIJ'F--1 
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::; 
~ 
~ -0.7 
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-o.5 '7"'l-H-+H-+-+-f++--+--++H-+---++nl--i 
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-~ 

>CD ·Q,4 ~~~~~~~~~~~ 
-0.,01 -0.l -10 -100 

le - COLLICTOR CURRENT - mA 



COLLECTOR CHARACTERISTICS' 
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~1: IA •25°C 

.. -80 
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g 111 ~ 
,.... 
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0 l 18 ·o 
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COLLECTOR CHARACTERISTICS 
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Va - COLL£CIOHMITTER VOLTAGE - vOLTS 

COLLECTOR SATURATION VO.LTAGE 
VERSUS COLLECTOR CURRENT 
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a:: -0.08 >--'--+-l-++--l~+-+-++--+--1-+-+-t 

I 
c..:-0;04 t----t-1-++--i-+-++t--+--i-+-H 
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le - COLL£CTOR CURRENT - mA 

INPUT ANO. OUTPUT 
CAPACITANCES VERSUS 

REVERSE BIAS VOLTAGES 

T/is·J 

IE • 0 

f • l.OMHz-i 

~Ibo _,,.' 

3J 
]'., .._. ~ 

I 

FAIRCHILD TRANSISTORS 2N4888 •• 2N48'89 

2N4889 
tYPICAl ELECTRICAL CHARACTERISTICS 

COLLECTOR CHARACTERISTICS COLLECTOR CHARACTERISTiCS 
-1. 0 
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COLLECTOR CHARACTERISTICS COLLECTOR' CHARACTERISTICS 

DC PULSE CURRENT GAIN 
VERSUS COLLECTOR CURRENT 
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2N4888 e 2N4889 
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BASE SATURATION VOLTAGE 
VERSUS COLLECTOR CURRENT 
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COLLECTOR CUTOFF CURRENT 
VERSUS AMBIENT TEMPERATURE 
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COLLECTOR CUTOFF CURRENT 
VERSUS REVERSE BIAS VOLTAGE 
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le - COLL£CTOR CURRENT • mA 

CONTOURS OF CONSTANT GAIN 
BANDWIDTH. PRODUCT (fr} 

!i!H ;1-~H ~ ~ i --!i! ~ 
~H "' st-iah Ii Iii iO § ( 

\J v 
ll l/J 

~ 

TA - AMBIENT TEMPERATIJRE • 'C Vee - REVERSE BIAS VOLTAGE - VOlTS 

Vee 
+2.9V 

Ton - Toft 

SWITCHING CIRCUIT 

Vee 
-1sov 

ov-, r O.luf le=SOmA IO.luf 

.1.svLJ lkn t •a1=•e2 =s.oml 3k0 .,,. ToSamplingScope 
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-150V_J L 
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.,,. t0n~typ) = lOOns 
t0 11(typ) = 750n1 

VEB· Vee - REVERSE BIAS VOLTAGE - VOLTS le • COLL£CTOR CURRENT. mA 
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CONTOURS OF CONSTANT 
WIDE BAND NOISE FIGURE 

' lOkl---"-.-~-+-+.,.___-+->~ -~-~~~ 
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~ 
tJ 

FAIRCHILD TRANSISTORS 2N4888• 2N4889 

10 

16 

~ 12 

~ 
ti! 

~ 8.0 

2N4889 
TYPICAL ELECTRICAL CHARACTERISTICS 
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NOISE FIGURE VERSUS 
COLLECTOR CURRENT 
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CONTOURS OF CONSTANT 
NARROW BAND NOISE FIGURE 

O.l 1.0 

le - COLLECTOR CURRENf - mA 

500 

10 

0,02 0,05 0.1 0.2 0.5 

IC - COLLECTOR CURRENT - mA 

10 100 

LO 0.05 0.1 0.2 0,5 1.0 

le - COLlfCfOR CURRENT - mA 

SPOT NOISE FIGURE 
VERSUS FREQUENCY 

lk iOk lOOk 

f - FREQUENCY - Hz 

lM lOM 

SMALL SIGNAL CHARACTERISTICS (f = 1.0 kHz) 

SYMBOL 

100 

CHARACTERISTIC 

Small Signal Current Gain 
Input Resistance 
Output Conductance 
Voltage Feedback Ratio 

COMMON EMITTER 
CHARACTERISTICS 

VERSUS COLLECTOR CURRENT 

~=!=t=l==t:VCE • -lOV =t=l=t:=!===I 
t-----+-t-t----+-T A • 25°C -+--+-+----+------< 

f • l.OkHz 
_u 10 t----+-+-+-+--+---+--+-+--+---i 
< hie 

5.0 10 

le - COUICTOR CURRENT - mA 

2N4888 2N4BB9 

1.5 

MIN. TYP. MAX. MIN. 

30 40 500 65 
0.75 1.2 20 1.7 

1.4 2.5 40 3.0 
1.0 

COMMON EMITTER 
CHARACTERISTICS VERSUS 

COLLECTOR-EMITTER VOLTAGE 

T1-IokHI 

TYP. 
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10 
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>tJ l.l h,.--+__,1---TA •25°C ~ 
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MAX. 

400 
12 
25 
5.0 

UNITS TEST CONDITIONS 

le= l.OmA Vee= -lOV 
k!1 le = 1.0 mA Vee = -10 V 
µmhos le=l.OmA Ve,= -lOV 
x 10-• le = 1.0 mA Ve, = -10 V 

:-¢; 1.4 

< 
"! 
~ 1.3 

e 

COMMON EMITTER 
CHARACTERISTICS VERSUS 

TEMPERATURE 

VcE • -lOV 

~ 1.2 >-----+---+---+-__,.. 

~ 
~ l. l l---t---+7----b&"+--1----! 

"' § 

11.0 

20 40 60 80 100 120 
TA - AMBIENT TEMPERATURE - °C 



2N4916 • 2N4917 
PNP HIGH-SPEED SWITCH AND RF AMPLIFIER 

DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS 

•HIGH BETA(h,.)--150to300@10mA 
• HIGH FREQUENCY (f,)--450 MHz Min.@ 10 mA 
• EXCELLENT R.F. PERFORMANCE (r.'Ccl -- 50 ps Max. 
• LOW CAPACITANCE !Cobol -- 4.5 pF Max. 
• LOW NOISE !100 MHz N.F.J-- 6.0 dB Max. 

ABSOLUTE MAXIMUM RATINGS !Note 11 
Maximum Temperatures 

Storage Temperature 
Operating Junction Temperature 
Lead Temperature (Soldering, 10 sec time limit) 

Maximum Power Dissipation 
Total Dissipation at 25°C Case Temperature [Notes 2 and 3l 

at 25°C Ambient Temperature [Notes 2 and 3l 

Maximum Voltages and Current 
Vceo Collector to Base Voltage 
Vcw Collector to Emitter Voltage [Note 41 
V,,o Emitter to Base Voltage 
le Collector Current 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

SYMBOL CHARACTERISTIC 2N4916 
MIN. TYP. MAX. 

hFE DC Current Gain 40 70 
hFE DC Current Gain 60 100 
h,. DC Pulse Current Gain [Note 51 70 150 200 
h,. DC Pulse Current Gain [Note 5] 15 30 
Ve, (sat) Collector Saturation Voltage -0.07 -0.13 
Ve, (sat) Pulsed Collector Saturation -0.1 -0.14 

Ve, (sat! 
Volta~e [Note 5l 

Pulsed ollector Saturation -0.2 -0.3 
Voltage [Note 5l 

v .. (satl Base Saturation Voltage -0.65 -0.75 
v .. (sat) Pulsed Base Saturation Voltage -0.7 -0.77 -0.9 

[Note 51 
v .. (sat) Pulsed Base Saturation Voltage -0.75 -0.88 -1.1 

[Note 51 
too Turn On Time [Note 61 20 40 
latt Turn Off Time [Note 61 95 150 

h,. High Frequency Current Gain 
(f = 100 MHz) 

4.0 5.5 

NOTES: 

MIN. 

100 
150 
150 

30 

-0.7 

-0.75 

4.5 

-55°Cto +125°C 
+ 125°C Maximum 
+260°C Maximum 

2N4917 
TYP. 

150 
200 
200 

60 
~0.07 
-0.1 

-0.2 

-0.65 
-0.77 

-0.88 

20 
95 

6.0 

0.5 Watt 
0.2 Watt 

-30 Volts 
-30 Volts 
-5.0 Volts 

lOOmA 

MAX. 

300 

-0.13 
-0.14 

-0.3 

-0.75 
-0.9 

-1.1 

40 
150 

UNITS 

Volts 
Volts 

Volts 

Volts 
Volts 

Volts 

ns 
ns 

PHYSICAL DIMENSIONS 
Epoxy package 

T0-106 

.222 --r--------1 

.192 l~---r-----T 

Ceramic 

3 LEADS 

g:~DIA. 

.240 
MAX. 

-t 
~ ~~MIN 

Lead No. 2 

Lead No. 3 

NOTES: All dimensions in inches 
AU leads electrically isolated from case 
Package weight is 0.31 gram 

TEST CONDITIONS 

le= lOOµA Vee= -1.0V 
le = 1.0 mA Vee = -1.0 V 
•c = 10 mA Vee= -1.0V 
le= 50 mA Vee= -1.0V 
le= 1.0 mA I, = 0.1 mA 
le= 10 mA I,= 1.0 mA 

le= 50 mA I,= 5.0mA 

le= 1.0 mA I, = 0.1 mA 
le= lOmA le= 1.0 mA 

le= 50mA Is= 5.0mA 

le;::::: 50 mA Is,~ 5.0mA 
le;::::: 50 mA I.,;::::: 5.0 mA 

Is,;::::: -5.0 mA 
le= 10 mA Vee= -20V 

'' Planar is a patented Fairchild process. 

(1) These ratings are limiting values above which the serviceability of any indiv jual semiconductor device may be impaired. 
(2) These are steady state limits. The factory should be consulted on applicatic 15 involving pulsed or low duty cycle operations. 
(3) These ratings give a maximum junction temperature of 125°C and junction to case thermal resistance of 200°C/Watt (derating factor of 5.0 mWl°C); 

junction to ambient thermal resistance of 500°C/Watt (derating factor of 2.0 mW/°C). 
(4) This rating refers to a high-current point where collector to emitter voltage is lowest. 
(5) Pulse Conditions: length= 300 µs; duty cycle= 1 %. 
(6) See switching circuit for exact values of le, 181 and 182• 

(7) Power Bandwidth of 15.7 kHz with 3 dB points at 10 Hz and 10 kHz. 

313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 
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FAIRCHILD TRANSISTORS 2N4916 • 2N4917 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

SYMBOL CHARACTERISTIC 2N4916 2N4917 UNITS TEST CONDITIONS MIN. TYP. MAX. MIN. TYP. MAX. 

Yceo (sustl Collector to Emitter Sustaining -30 -30 Volts le= 10 mA 1. = 0 
Voltage [Notes 4 and 5] (pulsed) 

BVcso Collector to Base Breakdown -30 -30 Volts le= 10 µA 1, = 0 

BVces 
Voltage 

Collector to Emitter Breakdown -30 -30 Volts le= lOµA v .. = 0 
Voltage 

BVeao Emitter to Base Breakdown -5.0 -5.0 Volts le= 0 le= 10 µA 

Ices 
Voltage 

Collector Reverse Current 25 25 nA Vc,=-15V v .. = 0 
Ices (65°Cl Collector Reverse Current 25 25 µA Ve,= -15V v., = 0 
C.bo Open Circuit Output Capacitance 2.2 4.5 2.2 4.5 pf le= 0 Yea= -10V 
C;bo Open Circuit Input Capacitance 4.0 8.0 4.0 8.0 pF le= 0 v .. = -0.5 v 
rb' Ce Collector-Base Time Constant 50 50 ps le= lOmA Ve,= -20V 

(f = 80 MHzl 
NF Noise Figure If = 100 MHz) 3.5 6.0 3.5 6.0 dB lc=l.OmA Vc,=-5.0V 

Rs= 100!1 BW = 15 MHz 
NF Noise Figure [Note 7l 2.5 4.0 2.5 4.0 dB le= 100 µA Ve•= -5.0 V 

Rs = 1.0 k!1 

TYPICAL ELECTRICAL CHARACTERISTICS 

DC PULSED CURRENT GAIN 
VERSUS COLLECTOR CURRENT 

JOO 111 
250 VCE • -5.0V 

J-+-t-l+-i-+-++<--+-+w-1-+-H+-I 
ri-... 

~ iooi-++++-l-++~1-~p-f7"l":f.+.lc~~cf'\_,.+++!-~ 
!5 JL 

~ 150 TA ./' J7.b:'.: JS 
~ 1-++++~yl-61"1'.J+-+-++j+-+-+~~ 

g 100 l-h~P' .... l-d-!-......_-l--<'4+1-!--4-+-I-+'~ .... 

~ 5o~k'.'.'.+-1-1+-1-++++-+-++j+-1-+++1-~ 

le - COLLECTOR CURRENT - mA 

SWITCHING TIMES VERSUS 
COLLECTOR CURRENT 

100t--_..._,f-++-1--IC • ~ • 10 182+--I 

~ Vee. -lOV 

l~~L.W-.J..._..,J--'-1-J__-l-__J_J 

-1 -2.0 -5,0 -10 -20 -50 -100 -300 

le - COLLECTOR CURRENTS - mA 

COLLECTOR REVERSE CURRENT 
VERSUS AMBIENT TEMPERATURE 

VCE • ·l5V 

~ 10 v 
~ 5. 0 t--t---+-+-+--+-+-+--l--l--.£1----+---' 
~ 12'.lZ'. 
~ 2.01--t-+-+-t--+-+--'f-y-l---+-+-+--1 

~ 1.0 t--t--+--t--+."ly-+--t--t--+--+---+-< 

~ y 
- 0.5 \--t---tr",,+-+--+-+--+-+---+-+-+--1 

Jl 0.2\--t l-"-+-+-t--+-+-+--1-+-+-+-~ 

50 75 100 
TA - AMBIENTTEMPERATURE - °C 

COLLECTOR-EMITTER 
SATURATION VOLTAGE VERSUS 

COLLECTOR CURRENT 
> -i.o---------~ 

a -O.O!L,--.J-'-.W....--'---'-1...J.J..--i...-i...-'--LI---' 
:~ -0.l -1.0 -10 -100 

le - COLLECTOR CURRENT - mA 

6.0 

INPUT AND OUTPUT 
CAPACITANCES VERSUS 
REVERSE BIAS VOLTAGE 

5. 
0 J M """'/~ re-- ~-; 
~~ :::S,:o 

4.0 

""''ta~ 
( • 0 I'-

3.0 

2.0 

1.0 

~.l -0.2 -o.s -1.0 -2.0 -5.0 -10 

REVERSE BIAS VOLTAGE -V 

0 

8. o~ 
6.0 ·~ 
4.0 3 

NOISE FIGURE 
VERSUS FREQUENCY 

II 
fT 

b... ~ 

2.0 Jc .. i.o mA 

VcE • -5.0 V 

7 

Rs • lOOQ 

~o-4 10·3 10·2 lo·1 i.o 10 lri 11>3 
I - FREQUENCY - MHz 
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BASE SATURATION VOLTAGE 
VERSUS COLLECTOR CURRENT 

le - COLUCTOR CURRENT - mA 

CONTOURS OF CONSTANT GAIN 
BANDWITH PRODUCT lfrl 

>~ -0.2 f----+---+-+-H+H-1---+--+-+-H-+++ 

--0._!l.O -2.0 -5.0 -10 -20 -50 -HJO 

le - COLLECTOR CURRENT - mA 

SWITCHING TIME TEST CIRCUIT 

v88 • +3.0 V 

VIN\:L ~Q 
P.W. • 500 ns ro 
tr and~ • l ns -:­
ZIN· 50Q 

O.luf 

l kQ 

8200 

Vee. -lOV 

194Q 

To Sampling Scope 
Rise Time < l ns 
lnputZ""lOOkQ 



2N4944 • 2N4945 • 2N4946 
NPN GENERAL PURPOSE TRANSISTORS 

DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS 

• LVeEO - 60 Volts Min. 
• h,e-100 Min. at 150 mA 
• Vee (sat)- 0.25 Volt Max. at 150 mA 

. ABSOLUTE MAXIMUM RATINGS [Note 1J 
Maximum Temperature 

Storage Temperature 
Operating Junction Temperature 
Lead Temperature (Soldering, 10 second time limit} 

Maximum Power Dissipation [Notes 2 and 31 
Total Dissipation at 25°C Case Temperature 

at 25°C Ambient Temperature 

Maximum Voltages 
Veso Collector to Base Voltage 
Ve'° Collector to Emitter Voltage [Note 41 
V .. o Emitter to Base Voltage 

-55°C to + 125°C 
+ 125°{; 
+260°C 

2N4944 
2N4946 
8D Volts 
40 Volts 
5.0 Volts 

0.6 Watt 
0.22 Watt 

2N4945 
80 Volts 
60 Volts 

5.0 Volts 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

2N4944 • 2N4945 2N4946 
SYMBOL CHARACTERISTIC MIN. TYP. MAX. MIN. TYP. MAX. 

h,e DC Pulse Current Gain [Note 51 40 80 120 100 150 300 
h,e DC Pulse Current Gain [Note 51 40 100 
Vee (sat) Pulsed Collector Saturation Voltage 0.15 0.25 0.10 0.25 

[Note 51 
Vee (sat) Pulsed Base Saturation Voltage 0.85 1.1 0.85 1.1 

[Note 51 
h,, High Frequency Current Gain 3.0 15 3.0 15 

(f = 20 MHz) 
Cobo Common Base, Open Circuit Output 16 25 16 25 

Capacitance (2N4944 only) 
Cobo Common Base, Open Circuit Output 13 20 

Capacitance (2N4945 only) 
C;bo Common Base, Open Circuit Input 63 80 63 80 

Capacitance 
Iese Collector Cutoff Current 50 50 
leoo (75°C) Collector Cutoff Current 5.0 5.0 
leeo Emitter Cutoff Current 25 25 
BVeoo Collector to Base Breakdown Voltage 80 80 
Ve'° (sust} Collector to Emitter Sustaining 40 40 

Voltage [Notes 4 and 51 (2N4944 only) 
Yeeo (sust} Collector to Emitter Sustaining 60 

Voltage [Notes 4 and 51 (2N4945 only) 
BVeeo Emitter to Base Breakdown Voltage 5.0 5.0 

NOTES: 
(!) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 

UNITS 

Volts 

Volts 

pF 

pF 

pF 

nA 
µA 
nA 
Volts 
Volts 

Volts 

Volts 

PHYSICAL DIMENSIONS 
Epoxy package 

T0-106 

.2221----*1 

.!92 l/--"'I! 

Ceramic 

.240 
MAX. 

--i 
~ ~ ~_J.500 MIN. 

3 LEADS 

gii DIA 

Lead No. 2 

Lead No. 3 

NOTES: All dimensions in inches 
All leads electrically isolated from case 
Package weight is 0.31 eram 

TEST CONDITIONS 

le= 150 mA Vee= 1.0 V 
le= 30 mA Yee = 1.0 V 
le= 150 mA lo=15mA 

le= 150 mA la= 15 mA 

le= 50 mA Vee= 10 V 

le= 0 Yeo= 10 V 

le= 0 Vea= 10 V 

le= 0 Vea= 0.5 V 

le= 0 Vea= 40 V 
1. = 0 Vea= 40 V 
le= 0 Vee= 4.0 V 
le= 100 µA le= 0 
le= 30 mA la= 0 

(pulsed) 
le= 30 mA 1, = 0 

le= 0 le= 10 µA 

* Planar 1s a patented Fa1rch1 Id process. 

(3) These ratings give a maximum junction temperature of 125'C and junction to case thermal resistance of 167'C/Watt (derating factor of 6.0 mW/'C); junction to ambient thermal 
resistance of 455'C/Watt (derating factor of 2.2 mW/'C). 

(4) This rating refers to a high current point where collector to emitter voltage is lowest. 
(5) Pulse Conditions: length= 300 µs; duty cycle= 1%. 
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SE5001·SE5002·SE5003 
NPN RF-AGC AMPLIFIERS 

SILICON PLANAR TRANSISTORS 

The SE5001, SE5002, and SE5003 are NPN silicon PLANAR transistors designed specifically for 
commercial RF·IF·AGC applications. They feature high power gain, low noise, and excellent for­
ward AGC characteristics in a solid package designed to give maximum mechanical support to 
the transistor chip. 

ABSOLUTE MAXIMUM RATINGS [Note 1] 

Maximum Temperatures 
Operating Junction Temperature 
Storage Temperature 
Soldering Temperature 

Maximum Power Dissipation 

Total Dissipation at 25°C Case Temperature [Note 2] 
at 65°C Case Temperature [Note 2] 
at 25°C Ambient Temperature [Note 2] 

Maximum Voltages 

Vcao Collector to Base Voltage 
Vceo Collector to Emitter Voltage [Note 3] 
V .. o Emitter to Base Voltage 

125°C Maximum 
-55°C to +125°C 

260°C Maximum 

0.5 Watt 
0.3 Watt 
0.2 Watt 

40 Volts 
40 Volts 
4.0 Volts 

ELECTRICAL CHARACTERISTICS (25°C free air temperature unless otherwise noted) 

SE5001 SE5002 SE5003 
Symbol Characteristics Min. Typ. Max. Min. Typ. Max. Min. Typ. Max. Units 

C,b Output Capacitance 1.1 1.6 1.1 1.6 1.1 1.6 pf 
NF Noise Figure [Note 5] 4.0 5.5 db 
h,, High Frequency Current 4.0 6.0 4.0 6.0 4.0 6.0 

Gain (f = 100 me) 
PG, Power Gain (f = 45 me) 22 28 22 28 db 
PG, Power Gain (f = 200 me) 15 18 db 
AGC, Automatic Gain CoRtrol 8.0 10.5 9.5 12 mA 

(f = 45 me) [Note 6] 
AGC, Automatic Gain Control 9.0 14 mA 

(f = 200 me) [Note 6] 

NOTES: 

PHYSICAL DIMENSIONS 
Epoxy package 

T0·106 

.222 
192 

Ceramic 

3 LEADS 

gj~DIA 

NOTES All d1m~n~1on5 1n 1nch~5 

lead No. 2 

Lead No. 3 

All leads electncaol~ 1so1ate<l trom c~~e 

TEST CONDITIONS 

1, = 0 Vee= 10 V 
le= 4.0 mA Ve,= 10 V 
le= 4.0 mA Ve,= 10 V 

le= 4.0 mA Ve,= 10 V 
le= 4.0 mA Ve,= 10 V 
le for which PG= PG, -30 db 
in 45 me test circuit 
le for which PG = PG2 -30 db 
in 200 me test circuit 

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) These ratings give a maximum junction temperature of 125°C and junction-to-case thermal resistance of 200°C/Watt (derating factor of 5.0 mW/°C); 

junction-to-ambient thermal resistance of 500°C/Watt (derating factor of 2.0 mW/°C). 
(3) Rating refers to a high-current point where collector-to-emitter voltage is lowest. 
(4) Pulse Conditions: length= 300 µsec; duty cycle= 1 % . 
(5) f = 200 me; R5 = 1000. 
(6) Addi.tional AGC information on page 2. 
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ELECTRICAL CHARACTERISTICS (25°C free air temperature unless otherwise noted) 

Symbol Characteristics 

h •• DC Pulse Current Gain 
[Note 4] 

leeo Collector Cutoff Current 
leao (65°C) Collector Cutoff Current 
BVeeo Collector to Base 

Breakdown Voltage 
Vceo (sust) Collector to Emitter 

BV.,o 

< 8.0 
e 

§ 
~ 6,0 

§ 
~ 4.0 

Sustaining Voltage 
[Notes 3 and 4] 

Emitter to Base 
Breakdown Voltage 

COLLECTOR CHARACTERISTICS 

V CE - COLLECTOR-EMITTER VOLTAGE - VOLTS 

OUTPUT CAPACITANCE VERSUS 
REVERSE BIAS VOLTAGE 

l5.. l.6 l--l--l--f--f--f--f---1-1-1-1 

5 
~ 0.8 
0 IE s. 0 -+--+---t--t--+-+-+--+-----1 

u-8 0,41--J.+--+--+--+-+--+--+--+--+--1 

4.0 8.0 12 16 20 

V CB - COLLECTOR- BASE VOLTAGE-VOLTS 

SE5001 SE5002 SE5003 
Min. Typ. Max. Min. Typ. Max. Min. Typ. Max. Units TEST CONDITIONS 

30 70 30 70 30 70 le = 4.0 mA Vee = 10 V 

500 500 500 nA 1, = 0 Vce=20V 
5.0 5.0 5.0 µA 1, = 0 Vee= 20V 

40 40 40 Volts le= 100 µA 1, = 0 

40 40 40 Volts le·= 3.0 mA le= 0 
(Pulsed) 

4.0 4.0 4.0 Volts I,= 100 µA le =0 

TYPICAL ELECTRICAL CHARACTERISTICS 

z 
1§ 

~ 
!!i 
" 
~ 
u 
0 

~~ 

~ 
!;;: 

3 ;:; 
12 
~ 

~ 
~ 

" 51 
~ 

~ 

80 

60 

40 

20 

0 

DC PULSE CURRENT GAIN VERSUS 
COLLECTOR CURRENT 

A. VcE drops at a rate" 0.5 V/mA 
above 4.0mA at 2S"'C. 

4.0 8.0 12 16 

JOO 

5() 

20 

10 

5.0 

2.0 

'c - COLLECTOR CURRENT - mA 

NORMALIZED COLLECTOR CUTOFF 
CURRENT VERSUS 

AMBIENT TEMPERATURE 

v1 • ~v CB v 
z 

IZ v 
y 

L 

lL 
~ 1.0 

25 80 105 
TA - AMBIENT TEMPERATURE - °C 

> 100 
iii! 
~ 50 

>'"' 
!;;: 20 

~ 10 

e s.o 
~ 

~ z.o 
l'.l 1.0 

51 0.5 

CONTOURS OF CONSTANT GAIN 
BANDWIDTH PRODUCT (f,) 

'c - COLLECTOR CURRENT - mA 

NORMALIZED COLLECTOR CUTOFF 
CURRENT VERSUS 

REVERSE BIAS VOLTAGE 
TA ~ 25°C 

/ v 
~ 

i-..... 
~ y 

I 0.2 

- 0.1 
10 20 JO 40 5() 60 

Vee - COLLECTOR TO BASE VOLTAGE - VOLTS 

TYPICAL GAIN VERSUS 
COLLECTOR CURRENT 

TYPICAL GAIN VERSUS 
COLLECTOR CURRENT 

le - COLlECTOR CURRENT - mA 
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FAIRCHILD TRANSISTIJRS SllOOl • 115112 • SE5103 

TYPICAL SMALL SIGNAL COMMON EMITTER "Y" PARAMETERS 

Input Admittance 

(output short circuit) 

y •• 

Reverse 

Transfer Admittance 

(input short circuit) 

Forward 
Transfer Admittance 

(output short circuit) 

Output Admittance 

(input short circuit) 

SE5001 • SE5002 

45 me 

vs. COLLECTOR CURRENT 

1 0~-~-'--~--'--1~0-~12-~14 

le • COLLECTOR CURRENT. mA 

0.2 

~ 
e 0.1 • 

1.0 

~ • 0.8 

• 
i 

0.6 ~ 
ll 
< 

~ 
0.4 

';' 
'>-8 0.2 

f: 45MC 
t-- TA• 25°C 

1CE.ir 
f-9re 

~·6V 
bre 

VcE·I~ 

:::t::,, 

~ VcE • 6V 

10 12 14 

'c • COLLECTOR CURRENT. mA 

'c. COLLECTOR CURRENT. mA 

00 10 12 14 
'c. COLLECTOR CURRENT. mA 

SE5003 

200 me 

vs. COLLECTOR CURRENT 

60 

2 501---"-.---+--l---+--+-~-F---J . 
• oll l---+--+--t---+--;.-+---:....---1 

i JO 1---+--+-­
~ 
:e 20 r::-1:::=-r::;::'""-I'"""'--. 
~ 

~ 
10 

;.- -10 

·20 

·JOO 10 12 14 

'c • COLLECTOR CURRENT. mA 

9re 
VCE • lOV VCE • 6V ~ -0.2 

f • 200MC 

1--TA •25°C 

t--bre 
VCE • lOV VCE •6V 

10 12 14 

le - COLL.ECTOR CURRENT - mlf 

i-boe 
1 J 
VcE •6V --i 

VCE • lOV 

r--1·200MC CZ: 
_TA_· 25°c L 

L 
VcE·~ 
.:2J / v 

/ t---<10v I--
g .. ~ 1 

10 12 14 
le - COLLECTOR CURRENT - mA 
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SE5001 • SE5002 • SE5003 

vs. FREQUENCY 

f - FREQUENCY - me 

~ I 
< VCE • 6V~ l 
l=-0.l ~ 9re 

~ -\ ~ ---+--+-+--+--l 

~ ~ 
; ·l.O 1'--. N N 
~ t--+--+-+- bre t---J._ 
- !---t--+--+--+---+-VCE • r· l~V--+:=--

~ • • 

f - FREQUENCY - me 

f - FREQUENCY - me 

5. o ,--,.-,...--,---.I-,.--.--.--,-::, ..-1-":7"1--, 
l:;? 

,// 
1---+-~'L.-+--+--+---+- le • 4 m~-+---

I)' lTA ·251°c 

0.11---~lL___,..._+-_,_-+-~--'--+--'-~ 
0 100 200 300 400 500 

I - FREQUENCY - me 



FAIRCHILD TRANSISTliORS SE5001 • SE5002 • SE5003 

200 MC AGC TEST CIRCUIT 

SQQ 
INPUT 

12-18pf 

0.7-
7 pf 

0.7-7pf 

!* ~ 
Vee = 12V 

Input impedance referred to transistor is 100 Q, 

L1 = 3 turns #18 wire on 'A" ceramic core 
L, = 2 turns #18 wire interwound at cold end with L1 

L,= RFC 
L4 = 4 turns .076" diam. silver tubing space wound (%" 1.0., no core). Output tap at 'h turn from collector end ground 

tap at 2 turns from collector end 

45 MC AGC TEST CIRCUIT 

1'1 0.7-7pf 

T2 OUTPUT 
IMPEDANCE 

INPUT II ·SO Q 
II 

IMPEDANCE II 
II =son II 

RFC 

SlO 

~ ~ ~ ~ 

+12V 

T1: 12T #32 bifilar wire on Q2 toroid (µ =}15) 
T2: Primary: lOT #36 enameled wire wound on micrometals L-52-6 shielded coil form 

Secondary: 2T #36 enameled wire tightly coupled to primary 
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• LOW FEEDBACK CAPACITANCE-- Cobo= 1.6 pf Max. 

• HIGH POWER GAIN-- PG @100 MHz= 20 dB Min. 

•HIGH BREAKDOWN VOLTAGE--LVern = 40VMin. 

• LOW NOISE FIGURE -- NF@ 100 MHz= 5.5 dB Typ. 

• FORWARD AGC CHARACTERISTIC 
* Planar is a patented Fairchild process. 

ABSOLUTE MAXIMUM RATINGS !Notes 1 and 21 

Maximum Temperatures 
Operating Junction Temperature 
Storage Temperature 
Soldering Temperature 

Maximum Power Dissipation 

Total Dissipation at 25°C Case Temperature !Note 21 
at 65°C Case Temperature !Note 21 
at 25°C Ambient Temperature !Note 21 

Maximum Voltages 

Veeo Collector to Base Voltage 
Vern , Collector to Emitter Voltage !Note 31 
V"o Emitter to Base Voltage 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

SYMBOL CHARACTERISTIC 

Cobo Output Capacitance 
NF Noise Figure !Note 51 

h1. High Frequency Current Gain (f = 100 MHz) 
PG Power Gain (f = 455 kHz) !Note 51 
PG Power Gain (f = 10.7 MHz) [Note 51 
PG Power Gain (f = 100 MHz) !Note 51 
AGC Automatic Gain Control (f = 100 MHz) !Note 51 
Ve, (sat) Collector Saturation Voltage 
v., (sat) Pulsed Base Saturation Voltage !Note 41 
hFE DC Pulse Current Gain [Note 41 
leeo Collector Cutoff Current 
leeo (65°C) Collector Cutoff Current 
Vew (sust) CoUector to Emitter Sustaining Voltage !Notes 3 and 41 

BVEBo Emitter to Base Breakdown Voltage 

NOTES: 

MIN. 

4.0 
35 
28 
20 

6.0 

30 

40 

4.0 

SE5006 
NPN RF AMPLIFIER 

SILICON PLANAR* TRANSISTOR 

125°C 
-55°C to + 125°C 

260°C 

TYP. 

1.1 
5.5 

6.0 

26 
9 

70 
1.0 

0.5 Watt 
0.3 Watt 
0.2 Watt 

40 Volts 
40 Volts 

4.0 Volts 

MAX. UNITS 

1.6 pf 
dB 

dB 
dB 
dB 

10.5 mA 
2.0 Volts 

0.98 Volt 

50 nA 
5.0 µA 

Volts 

Volts 

PHYSICAL DIMENSIONS 

3 LEADS 
.022 DIA 
.016 . 

BASE 
Lead No. 2 

-COLLECTOR 
Lead No.3 

NOTES: AH dimensions in inches 
A!\ leads electrically isolated from case 
Package weight is 0.31 gram 

TEST CONDITIONS 

1, = 0 Vee=10V 
le= 4.0 mA Vee= 15 V 
f = 100 MHz Rs= 10011 
le= 4.0mA Ve,= lOV 
le = 4.0 mA Vee = 12 V 
le= 4.0mA Vee= 12V 
le= 4.0 mA Vee= 15 V 
le for which PGAGe = PG - 30 dB 
le= 10 mA l,=5.0mA 
le= 10 mA le= 5.0mA 
le= 4.0mA Ve,= lOV 
1, = 0 Vee=20V 
1, = 0 Vee=20V 
le= 3.0 mA I,= 0 

(pulsed) 
le= 0 I,= 100 µA 

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) These ratings give a maximum junction temperature of 125°C and junction to case thermal resistance of 200°C/watt (derating factor of 5.0 mW/'C); junction to ambient thermal resist-

ance of 500'C/watt (derating factor of 2.0 mW/'C). 
(3) Rating refers to a high-current point where collector to emitter voltage is lowest. 
(4) Pulse Conditions: length = 300 µsec; duty cycle= 1 %. 
(5) See Test Circuit. 
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05 § 6.0 

" ~ 4.0 

8 

COLLECTOR CHARACTERISTICS 

V CE - COLLECTOR - EMITTER VOLTAGE - VOLTS 

NORMALIZED COLLECTOR CUTOFF 
CURRENT VERSUS 

REVERSE BIAS VOLTAGE 

"' !-"" ~ 1.0 JL!"' 
u 1.0 l--L'l+-V71-----+--+___,_I--+-+--+--< 

Bi 0.5 .-::~t=::t==l==t==l==t:::::J::=t=t=I 
~ - 0.1 l--+-+--+-+--+---+--+--+--+--1 

~ o.1~--~~~~---+-

5.0 

4.0 

3.0 

2.0 

1.0 

0 

50 

20 

10 

0 

10 20 M ~ ~ ~ 

Vee - COLLECTOR TO BASE VOLTAGE - VOLTS 

NARROW BAND NOISE FIGURE 
VERSUS SOURCE RESISTANCE 

~ 
Ve£ • lOV 

§ le ~ 4.0 mA/ i f ~ 1.0 MHz ~ 
[7 Jtl 

1. 11 
le ~ i.o rnA\. 1--1 

11 
10 20 50 100 200 500 1.0 K 2.0 K .5.0 K 10 K 

Rs - SOURCE RES! SfANCE - OHMS 

POWER GAIN VERSUS 
COLLECTOR CURRENT 

t-- Ve£ • lOV 

f • 10.7 MHz 

t-..... 
~ 
~ 

~ 
~ 

0 2.0 4.0 6.0 8.0 10 12 14 

le - COLLECTOR CURRENT - mA 

FAIRCHILD TRANSISTOR SE5006 

TYPICAL ELECTRICAL CHARACTERISTICS 

DC PULSE CURRENT GAIN 
VERSUS COLLECTOR CURRENT 

120~~-~~-,----,----r--, 

;A · 2)C 
;;;::: 100 ~ VcE: lOV-1---+---.,1---+----t 

ii 

I'° Y1 ~ 
~ ~1--~~-+--+--+--+--+---t 
.: 
u 
0 ~l---+--+--+-~+---t---t---1 

o,____,___+--+---+--+-~-
o 2.0 4.0 6.0 8,0 10 12 14 

le - COLLECTOR CURRENT - mA 

OUTPUT CAPACITANCE VERSUS 
REVERSE BIAS VOLTAGE 

'a 1.6 ~+-+--+--+----+---+--+--+----+--+ 

u ~~rl--+--+--+--+--+--+--+--+-~ 
~ 1.2 r~-j'"'-...i::-t-----t--i-r-r--r--j--j 
'!l' ~ 
5 
~ 0.81--+-+--+--+--+---+--+--+--+t"-I--+ 
g 

f- I • 0-+--+--+--+-+--+___,-l--l 
) £, 
- 0.41--4+-+-+-+--+---+--+--+-+--1 

o~+-+--+-~-+---+--+--+--+-
o 4.0 8.0 12 16 

10 

9.0 

8.0 

7.0 

6.0 

5.0 

4.0 

J,O 

2.0 

1.0 

0 

V CB - COLL£CTOR - BASE VOLTAGE- VOLTS 

NOISE FIGURE VERSUS 
FREQUENCY 

'J;-10v 
le 2 1.0 mA 

Rs • lOOQ 

I~ H 

.001 .01 .I 1.0 10 100 

~ 0 

~ -10 

~ -20 

-30 

-40 

t - FREQUENCY - MHz 

POWER GAIN VERSUS 
COLLECTOR CURRENT 

L~ VCE = 15V .......... 
t-.... f • lOOMHz _ 

I/ l ~ RL= 1.3kQ 

-3()~ GAIN 
~A· 25°C -

J_ 
_J__ 1 

_l 

l1_ 
0 2.0 4.0 6.0 8.0 10 12 

le - COLLECTOR CURRENT - mA 
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NORMALIZED COLLECTOR CUTOFF 
CURRENT VERSUS 

AMBIENT TEMPERATURE 
loo~-v~~B-.~~-v~-~~~-A~y;7'~ 

50 r---r----t--r--~___, _ _,_L_,,_+---< 

~ 
20 t---+--+~V1--.f---+--+---i 

10 t---+--+---+-,,V--++---+--i~f--i 

5.o +----+--+L~~.._,__.-r---+--+-t----i 

2.0 lL. 
1.0~ 

25 45 65 80 
TA - AMBIENT T£MP£RATUR£ - °C 

CONTOURS OF CONSTANT GAIN 
BANDWIDTH PRODUCT !frl 

105 

14~~~~~~~~~~[~ 

!S 121-li-l-+--+-+J-++---t--+]1 loM _;, 
g ll l~p ~ !t-+-
~ io H ~Mftt't--H1--t1-I++-tt---'l'IL-+--+---t 
~ +--' T IL 
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8 l v 'l.L 
,.tJ6.0 550'1~ 
~ JooI..L..L rJZ 
IP~~ 4·0 0 2.0 4.0 6.0 8.0 10 12 

le - COLLECTOR CURRENT - mA 

VOLTAGE GAIN VERSUS 
COLLECTOR CURRENT 

VcE = lOV 

t ~ 455kHz 
50 l----+--+----+--1----1--t---l 

lO l---t--+--+--1----1--t---l 

o~~-~-+-~~-~~ 

50 

20 

10 

0 2.0 4.0 6.0 8.0 10 12 14 

le - COLLECTOR CURRENT - mA 

MAXIMUM STABLE GAIN 
VERSUS FREQUENCY 

Ve£ • lOV le~ 4.0mA 

b 
~ 

f1' 
~ 

H I Yfe I M.S.G. • 10 log -
j'I,_ 

Y re \ 

O.l 1.0 10 100 500 
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FAIRCHILD TRANSISTOR SE5006 

TYPICAL SMALL SIGNAL COMMON EMITTER "Y" PARAMETERS 

Input Admittance 
(output short circuit) 

Yte 

Forward 
Transfer Admittance 
(output short circuit) 

Y re 

Reverse 
Transfer Admittance 
(input short circuit) 

Yoe 

Output Admittance 
(input short circuit) 

455 kHz 

vs. COLLECTOR CURRENT 

32 
TA • 25°C 

28 

24 

20 

16 

12 

,:.-
4.0 

2.0 4.0 6.0 8.0 10 

le - COLLECTOR CURRENT - mA 

le - COLLECTOR CURRENT - mA 

TA • 25°C i -70 1---+--+--+-__,l---+--+---i 

-60 l---+--+---+--l---+--+------1 

800 

700 

200 
>-~ 

100 

0 

2.0 4.0 6.0 8.0 10 12 14 

le - COLLECTOR CURRENT - mA 

TA • 25'C _L1 
9oe T v VcE " 6V 

L 
vA f 

I- V:oe 
VCE ~ lOV 

~ 
~I 

/ /oe-. 10s::-
VcE ~ 6V 

0 2.0 4.0 6.0 8.0 10 12 14 

le - COLLECTOR CURRENT - mA 

10.7 MHz 

vs. COLLECTOR CURRENT 

32 
TA • 25°C 

28 

24 

20 

16 

12 

,;:-
4.0 

0 
0 2.0 4.0 6.0 8.0 10 14 

le - COLLECTOR CURRENT - mA 

120 

_g 
~ 100 

7A • 25'C k:.'. ' !tr ~ 
r7 

i [\ ~ 
VcE • lOV 

~ ~ ;r-91;_]_ V..J..-t--l~ 
I ~ \ 11 '1_ I'~~ 
~ ~~ -~~ ~Ei1 

L ]'... ]'.,. 
t' 

2.0 4.0 6.0 8.0 10 12 14 

le • COLLECTOR CURRENT • mA 

I 
--1 ·~ -2.0 i--F=+-+--1--+ TA • / 25'C 

>-" 

~ 
E 
E 

l.O 

0.5 

>? 0.2 

~ 
~ 0.1 

5 
@ 0.05 

>-8 0;02 

0.01 

l 
2.0 4.0 6.0 8.0 10 12 14 

'c - COLLECTOR CURRENT - mA 

~\ • 25'C 
lZ A 

if- z ?1 

.L'.'.l ........--
b°'.T _}_ ~ 
~v 1 z b,. 

VCE • lOV 

79oe 
9oe L vcE • 10v 

VcE • 6vj_ v J_ J_ 

lL 
0 2.0 4.0 6.0 8.0 10 12 14 

le - COLLECTOR CURRENT - mA 

4-1500 

100 MHz 
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FAIRCHILD TRANSISTOR SE5006 

455 kHz UNNEUTRALIZED 

AMPLIFIER TEST CIRCUIT 
.-----------aVcc = 12 v 

T, = T.R.W. #l7794Rl 

INPUT .47µF 

-

10.7 MHz UNNEUTRALIZED 

AMPLIFIER TEST CIRCUIT 

.2µH 

-

Sk 

lk 

!Ok 

.... I .lµFl 
- - -

llµH 

50Q L1 

C, and C, ARCO #465 

L, = 11 µH (0.9 inch of #632 Al ROUX COIL) 
Input Tap at 2.9T from cold side 
Output Tap at 3.66T from cold side 

L, = 1.1 µH (1.5 inches of #608 AIRDUX COIL) 
lnpu~ Tap at 2.3T from cold side 
Output Tap at 0.5T from cold side 

All resistors are 112 watt. 

Typical gain at le= 4 mA is 34 dB. 

INPrUT .5 F 

100 MHz AGC AND NF TEST CIRCUIT 

L, = # 14 Buss Wire - 3T - %" l.D. - o/i_2 " long 
Tap at l1/2T from cold end 

L, = # 18 enameled - 5T - %" l.D. - o/i_6 " long 
Tap at l1hT from cold end 

50Q 
T, = #36 Bifilar - 1 T in balum core Q, INPUT 

C, = 1 to 35 pF Johanson #803 (or equivalent) 

c,,c, = 1 to 35 pF Johanson #803 (or equivalent) 

D, - FD300 

.SµF 

3 pf 

4-151 

-

350Q 

13 --T1~1 I ,* I I 2k 
I I OUTPUT 

I I 1 .lµF 

I 4 I 
I I L _____ _J 

270Q 

+12 v 

Sk 300Q l.lµH 

SOQ 
OUTPUT 

e2 .5µ1 
.5µF 

!Ok 
.SµF 

-

!Ok 
...-----'llV\1-----0+ VNEUT 

Di Q,<12V 

) (1i0pf 

-=-Vee 
l 1sv 



SE5025 
NPN IF AMPLIFIER 

DIFFUSED SILICON PLANAR':' EPITAXIAL TRANSISTORS 

e OPTIMIZED FOR FINAL VIDEO IF AMPLIFIER 

e LOW Cre = l,OpFMAX. 

e LOW g0 e = 200 µmho MAX. 

e HIGH 45MHzPOWER GAIN= 25 dB MIN. 

• HIGH LVCEO = 30V MIN. 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 

Storage Temperature 

Operating Junction Temperature 

Lead Temperature (Soldering, 10 sec time limit) 

Maximum Power Dissipation 

Total Dissipation at 25°C Case Temperature (Notes 2 and 3) 

Maximum Voltages 

at 25°C Free Air Temperature (Notes 2 and 3) 

Collector to Base Voltage 

Collector to Emitter Voltage (Note 4) 

Emitter to Base Voltage 

-55°C to +125°C 

+125°C Maximum 

+260°C Maximum 

0.5 Watt 

0.25 Watt 

30 Volts 

30 Volts 

3.0 Volts 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

Symbol Characteristic Min. Typ. Max, 

GP• Power Gain, Fixed Neutralization (f = 45MHz) 25 28 

c,. Reverse Transfer Capacitance 0.6 0.85 1.0 

go• Output Admittance, Input Short Circuit (f = 45 MHz) 30 90 200 

V CEO(sust) Collector to Emitter Sustaining Voltage 30 
(Notes 4 and 5) 

BVCBO Collector to Base Breakdown Voltage 30 

BVEBO Emitter to Base Breakdown Voltage 3.0 

hFE DC Pulse Current Gain (Note 5) 20 35 100 

hfe High Frequency Current (f = 100MH7) 3.0 4.5 7.0 

Vc,<sat) Collector Saturation Voltage (Note 5) 0.6 

1cEO Collector Cutoff Current 1.0 

1CBO Collector Cutoff Current 50 

313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 
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PHYSICAL DIMENSIONS 

i-------1 .330 DIA. MAX. 

220 MAX 

_j ............... .---.....-'! 
gtf~~; ~ ~ ~ ~_IIN 

l 
200 

NOTES: All d1mens1ons in inches 

All leads electrically isolated from case 

Package weight is 0.5 gram 

Units Test Conditions 

dB le 10 mA Ver,. 10 v 

pf 1. 0 Vee 10 v 

µmho le 10 mA Ve• 10 v 
Volts IC = 1.0 mA IB 0 

(pulsed) 

Volts le 100 µA IE 0 

Volts IE 10 µA re 0 

re 10 mA VCE 10 v 
re 10 mA VCE 10 v 

Volts le 20 mA 1, 1.0 mA 
(pulsed) 

µA IB 0 VCE 30 v 
nA IE = 0 VCB 30 v 

'' Planar is a patented Fairchild process. 
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FAIRCHILD TRANSISTOR SE5025 

NOTES: 

(1) These ratings are limiting values above which the serviceability of any semiconductor device may be impaired. 

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 

(3) These ratings give a maximum junction temperature of 125°C and junction-to-case thermal resistance of 200°C/Watt (derating factor of 5.0 mW/°C); junction­
to-ambient thermal resistance of 400°C/Watt (derating factor of 2.5 mW/°C). 

(4) Rating refers to a high-current point where collector-to-emitter voltage is lowest. 

(5) Pulse Conditions: length = 300 µ.s; duty cycle = 1%. 

COLLECTOR CHARACTERISTICS 
10 /'°0.45 mA o.~~ TA • 25°C 

10~ o.ismA~ 
~ ~ !----
z ~ 
~ 12 0.25 mA 

~ 0.20 mA I;! s.oll..--~-~~j..,.=~=r=::::1 
8 0.15 mA 

_u 4.0 t::=~=l.Q.O.l!lO!J!mJ!Al==i===f==-1 
O.OS mA 

o.__..___,___..___..___~1~a-·_.o 

100 

50 

10 

10 

;;...- 2.0 

1.0 

250 

100 

150 

100 

50 

0 

0 5.0 10 15 10 25 30 
VcE - COLLECTOR-EMITTER VOLTAGE - VOLTS 

INPUT ADMITTANCE 
VERSUS COLLECTOR CURRENT 

t • 45MHz 

[(:lOV +--

VCEl~ ~ lZ10v 

Zl~' I ~ JO V 
L:l -

10y L...yCE • 5.0 V, 10 V and 10 V 

7_9;, -,-
-r'-10V 

0 

0 

5.0 10 15 10 25 30 
le - COLLECTOR CURRENT - mA 

MAXIMUM POWER DISSIPATION 
VERSUS AMBIENT TEMPERATURE 

K 
~ 

'\ 
[SJ 

rs: 
~ 

\ 
lS 

25 50 75 100 125 
TA - AMBIENT TEMPERATURE - °C 

i2 

TYPICAL ELECTRICAL CHARACTERISTICS 

COLLECTOR CHARACTERISTICS 
DC PULSE CURRENT GAIN 

VERSUS COLLECTOR CURRENT 

".8::1 s.o~:~;~~t==E=E~ ~ ~ 0.15 mA 

_u 4.0 lb--1--1!:0~.JO:,,gm~A~=l==l==I 
101---t-t-t--t~t--t-t-+--t-+--++-t-t---I 

0.05 mA 
I B • 0 

o._~'--~'--~'--~.___.___.... o,__~~~'--~._,..:--:'--:'-'-'-L.-,, 
0.1 0.2 0.5 l.O 2.0 5.0 10 10 50 100 

-250 

0 5.0 10 15 10 25 30 
VcE - COLLECTOR-EMITTER VOLTAGE - VOLTS le - COLLECTOR CURRENT - mA 

REVERSE TRANSFER ADMITIANCE 
VERSUS COLLECTOR CURRENT 

FORWARD TRANSFER ADMITTANCE 
VERSUS COLLECTOR CURRENT 

~ 

0 5.0 

lOOO...-~..--..--,---,---,...---, 

9re VcE. JOV, 20V and 30V • I •4lMHz j 5001---~1---1--~1---+---+--~ 
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vcE"'.f_V 
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0 5.0 10 15 10 25 JO 
le - COLLECTOR CURRENT - mA le - COLLECTOR CURRENT - mA 

~ 

CONTOURS OF CONSTANT GAIN 
BANDWIDTH PRODUCT (frl 
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t5 20 w 
~ _j 
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COLLECTOR SATURATION 
VOLTAGE VERSUS 

COLLECTOR CURRENT 

~ 0.12 ,....... ;-...... r, .1 
~ BETA· )~·~oC+-+-+----+-2___, 
~ 0.10 r ......._ . ,.___..r-7 
~ 4•25~ V" 

f.2 0.08 l---+-+++--+--i---+-+-f----1-----i 
;i; 

I c - COLLECTOR CURRENT - mA 

OUTPUT ADMITIANCE 
VERSUS COLLECTOR CURRENT 

l,O r-r-r-r-r-r-r-r-r-,-r-Jr-,--, 
I• 45MH7 VcE'·~ 

~~~~~~~~~fl~~~~ j o. s ~ .k;::F"" 120v iov 

~ 0.6 ~ oe 

~ ~[ff 
~ ~v 
~ o.4 ~!Hf---f---f---t-t-t-t-t-t-t-H 

1j l--l--1--1--i--l---!--f91oeoeJ=j;:;::F-i:=-i 
.5.~ 

,..~o.1~T lOV 

g 

0 ~ JOY 

0 5.0 10 15 20 25 30 
le - COLLECTOR CURRENT - mA 

REVERSE TRANSFER 
CAPACITANCE VERSUS 

REVERSE BIAS VOLTAGE 

~ 0. 4 f----+---+-+-t--H-+t-+--+--+---+--+-1 
UE 

0L-_.L__j__LJ-:-1_LJ._L.L-_.L_.L__J__Lj 

I.O 2.0 5.0 IO 20 50 

Vcs - REVERSE BIAS VOLTAGE - VOLTS 



2N5040 · 2N5041 
PNP HIGH CURRENT AMPLIFIERS 

! 

I 

I 

DIFFUSED SILICON PLANAR* 

I ~®~~ 
i • EXCELLENT BETA LINEARITY • • • • • • • • hFE @ 150 mA 0.75 (Min.) 

• LOW SATURATION VOLTAGE •••••••• VeE(sat) = 0.45 V (typ.)@ le= 1.0A, le= 33 mA 
•••••••• VeE(sat) = 0.20 V (typ.) @le = 500 mA, le= 50 mA 

• HIGH BREAKDOWN VOLTAGE ••••••• LVeEo = 40 V (min.) @ le= 30 mA 

• COMPLEMENTARY WITH NPN 2N3567 

/ ABSOLUTE MAXIMUM RATINGS (Note 1) 
, Maximum Temperatures 
· Storage Temperature 

Operating Junction Temperature 
Lead Temperature (Soldering, 10 second time limit) 

Maximum Power Dissipation 
Total Dissipation at 25°C Case Temperature (Notes 2 and 3) 

at 25°C Free Air Temperature (Notes 2 and 3) 

Maximum Voltages 
V cso Collector to Base Voltage 
VcEO Collector to Emitter Voltage (Note 4) 
VEBO Emitter to Base Voltage 

-55°Cto+125·c 
+125°C 
+260°c 

0.8 Watt 
0.3 Watt 

2N5040 2N5041 
25 Volts 40 Volts 
25 Volts 40Volts 

4.0 Volts 5.0 Volts 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

2N5040 2N5041 
SYMBOL CHARACTERISTIC MIN. TYP. MAX. MIN. TYP. MAX. 

hFE2 
hfEi" DC Pulse Current Gain Ratio (Note 5) 0.5 0.75 0.85 

hFEI DC Pulse Current Gain (Note 5) 30 170 40 75 150 

hFE2 DC Pulse Current Gain (Note 5) 20 75 30 65 

hFE DC Pulse Current Gain (Note 5) 20 200 30 85 225 

VeEo(sust) Collector to Emitter Sustaining Voltage (Note 4) -25 -40 

BVcao Collector to Base Breakdown Voltage -25 -40 

BVEBO Emitter to Base Breakdown Voltage -4.0 -5.0 

VcE(sat) Pulsed Collector Saturation Voltage (Note 5) -0.09 -0.25 -0.09 -0.25 
VcE(sat) Pulsed Collector Saturation Voltage (Note 5) -0.4 -1.0 -0.2 -0.5 

VcE(sat) Pulsed Collector Saturation Voltage (Note 5) -0.45 -1.3 
V8E(on) Pulsed Base Emitter on Voltage (Note 5) -0.69 -0.85 -0.69 -0.75 
V8E(sat) Pulsed Base Saturation Voltage (Note 5) -0.82 -1.1 -0.82 -1.1 
V8E(l'at) Pulsed Base Saturation Voltage (Note 5) -0.9 -1.2 -0.85 -1.1 
V8E(sat) Pulsed Base Saturation Voltage -0.95 -1.2 

NOTES: 
(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) Thse are steady state limits. The facfory should be consulted on applications involving pulsed or low duty cycle operations. 

EPITAXIAL TRANSISTORS 

UNITS 

\lolts 
Volts 
Volts 
Volt 
Volt 
Volts 
Volt 
Volts 
Volts 
Volts 

PHYSICAL DIMENSIONS 
in accordance with 

JEDEC (TO·l05) outline 

.325 ~l~X·-;-------i, 

n-~---1 Jo 
~-r· 

~~MIN. 3 LEADS 

:8il DIA. 

NOTES: All dimensions in inches 
Leadsaregold·olatedkovar 
P•ck•1e iselectr1callyNon­
conductiv1 m1teri1I 
Package weight is 0 66gram 

TEST CONDITIONS 

hFE1@1e=150 mA VeE= -1.0V 
hm@le=500 mA VcE=-1.0V 
lc=150mA VcE= -1.0V 
le=500~ VcE=-1.0V 
lc=lO mA VcE= -1.0V 
lc=30 mA (pulsed) le=O 
lc=lOOµA IE=O 
lc=O IE=lO µA 
lc=150 mA 16=15 mA 
lc=500 mA le=50mA 
lc=l.OA le=33 mA 
lc=20 mA VcE= -5.0V 
lc=150mA 18=15 mA 
lc=500mA 18=50 mA 
lc=l.0 A 18=33 mA 

*Planar is a patented_ Fairchild process. 

(3) These ratings give a maximum junction temperature of 125°C and junction to case thermal resistance of 125°C/Watt (derating factor of 8.0 mW/"C); junction to ambient thermal 
resistance of 333°C/Watt (derating factor of 3.0 mW/°C). 

(4) This rating refers to a high current point where collector to emitter voltage is lowest. 
(5) Pulse conditions: length= 300 µs; duty cycle= 1%. 
(6) See switching circuit for exact values of le, lei, and le2. 
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FAIRCHILD TRANSISTORS 2N5040 • 2N5041 

ELECTRICAL CHARACTERISTICS (25 ° C Free Air Temperature unless otherwise noted) 

2N5040 2N5041 
SYMBOL CHARACTERISTIC MIN. TYP. MAX. MIN. TYP. MAX. UNITS TEST CONDITIONS 

leso Collector Cutoff Current 0.1 50 nA le= O Yes= - 15 Y 

leso Collector Cutoff Current 0.1 50 nA le= 0 Yes= - 30 Y 
leso(65 • C) Collector Cutoff Current 0.01 1.0 µA le=O Yes= - 15 Y 

'·eso(65 • C) Collector Cutoff Current 0.01 1.0 µA le=O Yes= - 30Y 

(EBO Emitter Cutoff Current 0.01 50 nA le =0 YEB = - 4.0Y 

hie High Frequency Current Gain (f = 100 MHz) 0.8 2.0 1.0 2.0 le= 50 mA YeE = - IOY 

ccb Collector to Base Capacitance (f = 1.0 MHz) 15 35 15 35 pf IE= 0 Yes= - IOY 

ceb Emitter to Base Capacitance (f = 1.0 MHz) 75 120 75 120 pf le=O YEB = - 0.5Y 

ton Turn On Time (Note 6) 23 30 ns le= 500 mA 181 =50mA 

to ff Turn Off Time (Note 6) 200 250 ns le= 500 mA 181 = 182 = 50 mA 
NF Narrow Band Noise Figure (f = 1.0 kHz) 1.0 1.0 dB le= 200 µA YeE =-5.0 Y 

R5 = 1.0 kl1 

TYPICAL ELECTRICAL CHARACTERISTICS 
(2N5041 only) 

ACTIVE REGION 
COLLECTOR CHARACTERISTICS 

VcE - COLLECTOR - EMITTER VOLTAGE-VOLTS 

ACTIVE REGION 
COLLECTOR CHARACTERISTICS 

VcE -COLLECTOR - EMITTER VOLTAGE-VOLTS 

SATURATION REGION 
COLLECTOR CHARACTERISTICS 

0 -0.4 -0.8 -1.2 -1.6 -2.0 

VccCOLLECTOR -EMITTER VOLTAGE-VOLTS 

SATURATION REGION 
COLLECTOR CHARACTERISTICS 

il 800 7 v :~ ,'.. J /"I 7.2mA 

~ 600 ~ 5.)mA 

~ 400 VI 3.6 mA 

~ ljt.J,,,~=t=t=tl~~im~A:t=:t=t=1 
::;> 2001li .. 

o~f>-+---+---+--+--+-I-s+·o-+--+--+---t 

0 -0.4 -0.8 -1.2 -1.6 -2.0 

VcE -COLLECTOR -EMITTER. ~OLTAGE -VOLTS 
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FAIRCHILD TRANSISTORS 2N5040 • 2N5041 

TYPICAL ELECTRICAL CHARACTERISTICS 
(2N5041 only) 

"' ~ 0 7 
~ . 
w 
!:i 0.6 
':; 

= 0.5 0 

ti: 
~ 0.4 

5l 
a:: 0.3 

B 
::l 0.2 

8 
·~ 0.1 

>~ 010 

COLLECTOR SATURATION 
VOLTAGE VERSUS 

COLLECTOR CURRENT 

1c3018_j j1_ 
, I q_ 

-Jj_ 
.~~ 

~·~~ ;t> 
... 

~ 

20 50 100 200 500 1000 
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PULSED BASE 
SATURATION VOLTAGE 

VERSUS COLLECTOR CURRENT 

le -COLLECTOR CURRENT-mA 

COLLECTOR CUTOFF CURRENT 
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AMBIENT TEMPERATURE 
10 ~V-ce~,--3~0-v ~~~~~~~ ~V1~ 
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~ 0.2~ 
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CONTOURS OF CONSTANT 
NARROW BAND 
NOISE FIGURE 
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CONTOURS OF CONSTANT 
NARROW BAND 
NOISE FIGURE 
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INPUT AND OUTPUT 
CAPACITANCE VERSUS 

REVERSE BIAS VOLTAGE 
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FAIRCHILD TRANSISTORS 2N5040 • 2N5041 

COMMON EMITTER 
CHARACTERISTICS 

VERSUS COLLECTOR CURRENT 

Jc -COLLECTOR CURRENT- mA 

50 

TYPICAL ELECTRICAL CHARACTERISTICS 
(2N5041 only) 

COMMON EMITTER 
CHARACTERISTICS VERSUS 

> COLLECTOR· EMITTER VOLTAGE 
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COMMON EMITTER 
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SMALL SIGNAL CHARACTERISTICS (f = 1.0 kHz) 

SYMBOL CHARACTERISTIC 

hie 
hoe 
hre 
hie 

Input Resistance 
Output Conductance 
Voltage Feedback Ratio 
Small Signal Current Gain 

1.0 WATT AUDIO AMPLIFIER 

470kJl 

470kll 

o----+---!lf-l---t:2N4249 

680kll 22kll 

250~F 
15V 

2N5041 

SENSITIVITY-14 mV (rmsl FOR l.OWATT OUTPUT (RL • 8.0ll; f • 400Hz) 

S•N/N - 62dB BELOW l.OWATT 
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TYP. 

2.3 
17 
4.5 
78 

UNITS TEST CONDITIONS 

kn le= 1.0 mA VeE = -5.0 V 
µmho le= 1.0 mA VeE == -5.0 V 
xlO-' le= 1.0 mA VeE = -5.0 V 

le= 1.0 mA VeE = -5.0 V 

TOTAL HARMONIC DISTORTION 
VERSUS POWER OUTPUT 

f • 400 Hz 
t---+--+-+---+----+-TA = 25 ° C 

8.0 1---+-+-+--+-+--+-yl-Zl__,, 

6.0 >----+----t--+----+--t!Z----t-lZ-++----i 

4.o i---+--+--+-v-+-0___,.._ _ _,__, 

2.0 ~L'.J 

POWER OUTPUT - WATTS 



FT5040 · FT5041 
PNP HIGH CURRENT AMPLIFIERS 

DIFFUSED SILICON PLANAR* 

• HIGH POWER DISSIPATION •••••••• 4.0 WATT@ Tc= 25°C 

hFe@ 500 mA 
• EXCELLENT BETA LINEARITY •• • • • • • • hFE@ l50 mA 0.75 (Min.) 

• LOW SATURATION VOLTAGE •••••••• Vce(sat) = -0.45 V (typ.)@ le= 1.0A, I"= 33 mA 
•••••••• VcE(sat) = -0.20 V (typ.) @le = 500 mA, 18 = 50 mA 

• HIGH BREAKDOWN VOLTAGE • • • • • • • LVcEo = -40 V (min.) @ le = 30 mA 

ABSOLUTE MAXIMUM RATINGS (Note 1) 
Maximum Temperatures 

Storage Temperature 
Operating Junction Temperature 
Lead Temperature (Soldering, 10 second time limit) 

Maximum Power Dissipation 
Total Dissipation at 25 •c Case Temperature (Notes 2 and 3) 

at 25°C Free Air Temperature (Notes 2 and 3) 

Maximum Voltages 
V ceo Collector to Base Voltage 
Yceo Collector to Emitter Voltage (Note 4) 
Yeso Emitter to Base Voltage 

-55°Cto +125°C 
+125°C 
+260°C 

FT5040 
-25Volts 
-25Volts 

-4.0Volts 

4.0 Watt 
0.5 Watt 

FT5041 
-40Volts 
-40Volts 

-5.0Volts 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

FT5040 FT5041 
SYMBOL CHARACTERISTIC MIN. TYP. MAX. MIN. TYP. MAX. 

hFE2 
hFEi 

DC Pulse Current Gain Ratio (Note 5) 0.5 0.75 0.85 

hFEI DC Pulse Current Gain (Note 5) 30 170 40 75 150 

hFe2 DC Pulse Current Gain (Note 5) 20 75 30 65 

hFE DC Pulse Current Gain (Note 5) 20 200 30 85 225 

Yeeo(sust) Collector to Emitter Sustaining Voltage (Nata 4 & 5) -25 -40 

BYceo Collector to Base Breakdown Voltage -25 -40 

BVeeo Emitter to Base Breakdown Voltage -4.0 -5.0 
YcE(sat) Pulsed Collector Saturation Voltage (Note 5) -0.09 -0.25 -0.09 -0.25 

Vee(sat) Pulsed Collector Saturation Voltage (Note 5) -0.4 -1.0 -0.2 -0.5 

Vee<sat) Pulsed Collector Saturation Voltage (Note 5) -0.45 -1.3 
V8e(on) Pulsed Base Emitter on Voltage (Note 5) -0.69 -0.85 -0.69 -0.75 
V8E(sat) Pulsed Base Saturation Voltage (Note 5) -0.82 -1.l -0.82 -1.l 
V8E(sat) Pulsed Base Saturation Voltage (Note 5) -0.9 -1.2 -0.85 -1.l 

V8E(sat) Pulsed Base Saturation Voltage -0.95 -1.2 

NOTES: 
(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) Thse are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 

EPITAXIAL TRANSISTORS 

UNITS 

Volts 
Volts 
Volts 
Volt 
Volt 
Volts 
Volt 
Volts 
Volts 
Volts 

PHYSICAL DIMENSIONS 
in accordance with 

JEDEC (T0·105) outline 

.240 
I MAX. I 
I 

-i I I:----: 

3 LEADS 

~ ~ 
~_jMIN. 

:8}l DIA 

NOTES: All dimensions in inches 
Leads are gold·plated nickel 
Pack)lge is electrically Non· 
conductive material 
Package wei&ht is 0.66 gram 

TEST CONDITIONS 

hFE1@1c=150 mA Yee= -1.0Y 
hm@lc=500 mA Yce=-1.0Y 
le=l50 mA Yee= -1.0Y 
le=500 mA Vee= -1.0Y 
lc=lO mA Vee= -1.0V 
le=30 mA (pulsed) la=O 
lc=lOOµA le=O 
lc=O le=lO µA 
lc=150 mA 18=15 mA 
lc=500 mA 18=50 mA 
lc=l.OA 18=33 mA 
lc=20 mA Yee= -5.0V 
lc=l50 mA 18=15 mA 
lc=500 mA 18=50 mA 
lc=l.0 A 18=33 mA 

*Planar is a patented Fairchild process. 

(3) These ratings give a maximum junction temperature of 125°C and junction to case thermal resistance of 125°C/Watt (derating factor of 40 mW/"C); junction to ambient thermal 
resistance of 2.00°C/Watt (derating factor of 5.0 mW/°C). 

(4) This rating refers to a high current point where collector to emitter voltage is lowest. 
(5) Pulse conditions: length = 300 µs; duty cycle = 1 % . 
(6) Sae switching circuit for exact values of le, 101, and 102. 

313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962·5011, TWX: 910-379-6435 
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FAIRCHILD TRANSISTORS FT5040 • FT5041 

ELECTRICAL CHARACTERISTICS (25 ° C Free Air Temperature unless otherwise noted) 

FT5040 FT5041 
SYMBOL CHARACTERISTIC MIN. TYP. MAX. MIN. TYP. MAX. UNITS TEST CONDITIONS 

leso Collector Cutoff Current 0.1 50 

leso Collector Cutoff Current 0.1 50 
le80(65 • C) Collector Cutoff Current 0.01 1.0 
le80(65 • C) Collector Cutoff Current 0.01 1.0 

leso Emitter Cutoff Current 0.01 50 

h,. High Frequency Current Gain (f = 100 MHz) 0.8 2.0 1.0 2.0 

ccb Collector to Base Capacitance (f = 1.0 MHz) 15 35 15 35 

c.b Emitter to Base Capacitance (f = 1.0 MHz) 75 120 75 120 

ton Turn On Time (Note 6) 23 30 

to ff Turn Off Time (Note 6) 200 250 
NF Narrow Band Noise Figure (f = 1.0 kHz) 1.0 1.0 

TYPICAL ELECTRICAL CHARACTERISTICS 
(FT5041 only) 

,_ 
z 
"' "' 

ACTIVE REGION 
COLLECTOR CHARACTERISTICS* 

a 6.0 

"' 1-."-!--'f--' 

E 4.0 L.....J:::::lt::::t=r:-L.....LJ.....,,'1-JDu 
:::: 
8 

-20 -30 -40 -50 

VcE - COLLECTOR - EMITTER VOLTAGE -VOLTS 

ACTIVE REGION 
COLLECTOR CHARACTERISTICS* 

10 TA·65'~.o~ J7 I] 
1 8.0 ~ JJ...-P1 IL 1 
:. ~I k'.'. 
~ 17' 0.o1s~ ...2J 
B 6.o Vt'" T T k'.'.'.' I 
~ o.032mA~ _A 

~ 4
.0 T 1 .Y 

8 O.Ol6mA 

~ 2.0 '7'.L'+-+-+1-]+-+-+--+-+-+-+--l 

o ................ 1~e}-o~J_..._._.....__.__.._~lw 
0 -10 -20 -30 -40 -50 

VcE -COLLECTOR -EMITTER VOLTAGE-VOLTS 

SATURATION REGION 
COLLECTOR CHARACTERISTICS* 

0 -0.4 -0.8 -1.2 -1.6 -2.0 

VcE-COLLECTOR -EMITTER VOLTAGE-VOLTS 

SATURATION REGION 
COLLECTOR CHARACTERISTICS* 

~' 800 f/ ! ~ .J.F.£" 1.2mA 

0 -0.4 -0.8 -1.2 -1.6 -2.0 

VcE -COLLECTOR -EMITTER VOLTAGE -VOLTS 

• Single family characteristic on Transistor Curve Tracer. 
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nA le= 0 Ve8 = - 15 V 
nA le= 0 Vc8 =-30V 
µA le= 0 Ve8 = - 15 V 
µA le= 0 Ve8 = - 30 V 
nA le= 0 Ve8 = - 4.0V 

le= 50 mA VeE= - lOV 
pF le= 0 Ves = - lO'V 
pF le =0 VEB = - 0.5 v 
ns le= 500 mA 181 = 50 mA 
ns le= 500 mA 181 = 182 = 50 mA 
dB le= 200 µA Vee =-5.0 V 

R5 = 1.0 kn 

DC PULSE CURRENT GAIN 
VERSUS COLLECTOR CURRENT 

VcEUrillc 

r- tfft ,_.... 

1--- ~ .i~ '!'--f- +- ~ :r-. 
1--- .).-- }. 

0 
0.01 0.1 1.0 10 100 1000 

Ic -COLLECTOR CURRENT-mA 

CONTOURS OF CONSTANT GAIN 
BANDWIDTH PRODUCT (fr) 

-0.1 L_J_J_.u._--1----1--.u..l-:-'__J'--"-''-'--:-::' 

1.0 10 100 1000 

le -COLLECTOR CURRENT-mA 



FAIRCHILD TRANSISTORS FT5040 • FT5041 

TYPICAL ELECTRICAL CHARACTERISTICS 
(FT5041 only) 

w 
~-0.7 

~ 
~ -0.6 

g 
z -0.5 
0 

~ 
~-0.4 

~ 
a::: -0.3 

~ 
j -0.2 

8 
']-0.1 

>~ 010 

COLLECTOR SATURATION 
VOLTAGE VERSUS 

COLLECTOR CURRENT 

Ic •301 8 

1 
jj_ 

~~-< ;t> ,.. 
~ 

20 50 100 200 500 1000 

I c - COLLECTOR CURRENT - mA 

PULSED BASE 
SATURATION VOLTAGE 

VERSUS COLLECTOR CURRENT 
~-1.4~--------~ > .:. 
~ -1. 2 t----+---t-+--+--+---+-+--+--+--1 

~ 
; -i.o I _.,. 

~ ,.,.zss0 c H~ 
g;-O.B ~ 

~ i-+-H ~cl 
~ -0.6 i-- ~ r'--t--+-t-+---1 

~ 
~ -0.4 t---+--+-4-+----<--+--+-+-+---< 

"' w 
~ -0.2 t---+--+-4-+----<--+--+-+-+---< 

0 w D~~~~~-~~~~ 
!!' 10 20 50 100 200 500 1000 

le -COLLECTOR CURRENT-mA 

COLLECTOR CUTOFF CURRENT 
VERSUS 

AMBIENT TEMPERATURE 

TA- AMBIENT TEMPERATURE-'C 
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CONTOURS OF CONSTANT 
NARROW BAND 
NOISE FIGURE 

101 cs. ~ 

\j\ N ~'h,. ro k ,__JJ..__,1i1.._,!S,__.<" 0--+--+-+4"1--+-"l>,.+->.,._1\..,__, 

~ t--f-H.,_rs.:-T~.~ rs 3 
~ 100 >--+-++-LJ,___,.~ v 
Sl TA •25°C L.'\.. !--
.!' VcE • -5.0 v --+---+-.-+-+--+--++-t-r 7-T< 

f =1.0kHz IL--

lO 8.W.•15Hz 

0.01 0.1 1.0 

Jc - COLLECTOR CURRENT - mA 

CONTOURS OF CONSTANT 
NARROW BAND 
NOISE FIGURE 

10 

lOk~-~"~'b,.~)'-...-~b.-,~--~ 

le - COLLECTOR CURRENT- mA 

INPUT AND OUTPUT 
CAPACITANCE VERSUS 

REVERSE BIAS VOLTAGE 

100 1--t-+-H--+--+-t-t-+--t--+-++i 

6.0 ~~~--"---'--+-~--+-~~ 
-0.1 -0.2 -0.5 -l.O ·2.0 -5.0 -IO -20 -50 

REVERSE BIAS VOLTAGE - VOLTS 



FAIRCHILD TRANSISTORS FT5040 • FT5041 

COMMON EMITTER 
CHARACTERISTICS 

VERSUS COLLECTOR CURRENT 

Ic - COLLECTOR CURRENT- mA 

50 

SMALL SIGNAL CHARACTERISTICS (f = 1.0 kHz) 

SYMBOL 

hie 
hoe 
h,. 
hie 

1.0.F/ 
15V 

CHARACTERISTIC 

Input Resistance 
Output Conductance 
Voltage Feedback Ratio 
Small Signal Current Gain 

1.0 WATT AUDIO AMPLIFIER 

470kll 

470kll 6.Bkll 

o----1---41--+--.r 2N4249 

0.005 220 
,F 

680kll 22kll + 100.F/ 
15V 

TYPICAL ELECTRICAL CHARACTERISTICS 
(FT5041 only) 

COMMON EMITTER 
CHARACTERISTICS VERSUS 

> COLLECTOR· EMITTER VOLTAGE 
~ 1.9---~-~-~-~~ 

Ic = l.OmA 

>~ l. 7 H---1---+--+---+-;A= ! ·~;~~ 
~ .., 1.5 
3 
;'! 
g 1.3 

~ 

~ 1.1 

ii! 
~ 0.9 u 
t; 

i 0.7 

0.5 g 0 -5.0 -10 -15 -20 -25 -30 

VcE - COLLECTOR - EMITTER VOLTAGE - VOLTS 

TYP. 

2.3 
17 
4.5 
78 
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~ 
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[;; 
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t 0 nAND toff TEST CIRCUIT 

Vas +3.BV Vee ·30V 

lkQ 

J.7 

J.6 

1.5 

1.4 

1.3 

1.2 

1.1 

COMMON EMITTER 
CHARACTERISTICS .VERSUS 
AMBIENT TEMPERATURE 

VcE' -5.0V 

l----l-----+---+--+--Ic , 1.0 mA 
f "1.0 kHz 

35 45 55 65 

TA -AMBIENT TEMPERATURE-°C _ 

UNITS TEST CONDITIONS 

kn 
µmho 
xlo-• 

le= 1.0 mA VeE= -5.0V 
le= 1.0 mA VeE = -5.0V 
le= 1.0 mA VeE = -5.0 V 
le= 1.0 mA VeE = -5.0 V 

TOTAL HARMONIC DISTORTION 
VERSUS POWER OUTPUT 

f "400 Hz 
f--1---1--+--t--t--TA ' 25 'C 

8.0 l--+--+--+--+--t-+--+-7-ti 

IOµF !OOQ 

~· 
TO OSCILLOSCOPE 
INPUT l > lOOkQ 
tr ""'lOns 

_y 
6.0 t--+-+-+-+-+-[ZJ-+-[7-+t---1 

.97;]_j 

PULSE SOURCE 
tr, tf < 20ns 

Z1N '·50Q 
PW= lOµs 
DUTY CYCLE < 2% 

4.0 l---1---l-+---+~-¥---+---l---l 

2.0 ..-+--1 z 
SENSITIVITY-14mV (,ms} FOR l.OWATT OUTPUT (RL' 8.0ll; f '400Hz} 01--_L.____J__..L_-L_L-...L..___J___.l 

o. 2 0.4 0.6 0.8 1.0 S•N/N - 62dB BELOW l.OWATT 

POWER OUTPUT - WATTS 
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2N5042 
PNP HIGH CURRENT AMPLIFIER 

DIFFUSED SILICON PLANAR* 

h @500mA 
1 

• EXCELLENT BETA LINEARITY • • h: @ l50 mA = 0.75 (min.) 

• LOW SATURATION VOLTAGE· • YcE(sat) =·0.45 (typ.) @ le= 1.0 A, 18 = 33 mA 
• HIGH BREAKDOWN VOLTAGE·· LVcEo = 40 V (min.) @ le= 30 mA 
• LOW DISTORTION • • 0.5% (fyp.) @ 5.0 WATTS 

• COMPLEMENTARY WITH NPN SE8002 AND 2N3110 

ABSOLUTE MAXIMUM RATINGS (Note 1) 
Maximum Temperatures 

Storage Temperature 
Operating Junction Temperature 
Lead Temperature (Soldering, 60 second time limit) 

Maximum Power Dissipation 
Total Dissipation 

at 25°C Case Temperature (Notes 2 & 3) 
at 25 • C Ambient Temperature (Notes 2 & 3) 

Maximum Voltages 
V cso Collector to Base Voltage 
Vceo Collector to Emitter Voltage (Note 4) 
VEBO Emitter to Base Voltage 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

-65°cto +200°c 
+2oo·c 
+300°C 

4.0Watts 
0.8 Watt 

-40Volts 
-40Volts 

-5.0Volts 

EPITAXIAL TRANSISTOR 

PHYSICAL DIMENSIONS 
in accordance with 

JEDEC (T0-39) outline 

.37001• ~ 

.m ~m:·; .125 260 1 :240 

Seating ' 
Pl•••T T 

3 LEADS ~ ~ ~ 0.5 MIN . 
• 019 DIA I 
.016 . ____!__ 

CASE 

NOTES: All dimensions in Inches 
Leeds ire 1old·ptat1d KOVAR 
Le1dNo.llntern11tyconnectedtocese 
P1ck111 wei1ht is l.23111ms 

SYMBOL CHARACTERISTIC MIN. TYP. MAX. UNITS TEST CONDITIONS 

hFE2 DC Pulse Current Gain Ratio (Note 5) 0.75 0.85 
hPEI @ le = 150 mA VcE = -1.0 V 

hFEI hm@ le= 500 mA VcE = -1.0V 

hFEI DC Pulse Current Gain (Note 5) 40 75 150 le= 150mA VcE:;:: -1.0V 

hFE2 DC Pulse Current Gain (Note 5) 30 65 le= 500mA VcE= -1.0V 

hfe DC Pulse Current Gain (Note 5) 30 85 225 le= lOmA Vee= -1.0V 
VcEo(sust) Collector to Emitter Sustaining Voltage (Notes 4 & 5) -40 Volts le= 30 mA (pulsed) 18 = 0 

BVcso Collector to Base Breakdown Voltage -40 Volts le= lOOµA IE= 0 

BV'.EBO Emitter to Base Breakdown Voltage -5.0 Volts lc=O IE= 10 µA 
VcE(sat) Pulsed Collector Saturation Voltage (Note 5) -0.09 -0.25 Volt le= 150 mA 18 = 15 mA 

VcE(sat) Pulsed CollLCtor Saturation Voltage. (Note 5) -0.20 -0.50 Volt le= 500 mA 18 = 50 mA 

VcE(sat) Pulsed Collector Saturation Voltage (Note 5) -0.45 -1.3 Volts le= 1.0A 18 = 33 mA 
V8{on) Pulsed Base Emitter On Voltage (Note 5) -0.69 -0.75 Volt le= 20 mA Vee= -5.0V 
V8e(sat) Pulsed Base Saturation Voltage (Note 5) -0.82 -1.1 Volts le= 150mA 18 = 15 mA 
V8E(sat) Pulsed Base Saturation Voltage (Note 5) -0.85 -1.1 Volts le= 500 mA 18 = 50 mA 
V8E(sat) Pulsed Base Saturation Voltage (Note 5) -0.95 -1.2 Volts le= 1.0A 18 =33 mA 

lcso Collector Cutoff Current 0.2 50 nA IE=O Vee= -30V 
lc80(150°C) Collector Cutoff Current 1.0 20 µA le=O Vc8 = -30V 

leso Emitter Cutoff Current 0.1 50 nA lc=O VEB = -4.0V 

hr. High Frequency Current Gain (f = 100 MHz) 1.0 2.0 5.0 le= 50mA VcE = -lOV 

ccb Collector to Base Capacitance (f = 1.0 MHz) 15 35 pF IE=O Vee= -lOV 

c.b Emitter to Base Capacitance (f = 1.0 MHz) 75 120 pF lc=O VEB = -0.5 v 
ton Turn On Time (Note 6) 23 ns le= 500 mA 181 =50mA 

to ff Turn Off Time (Note 6) 200 ns le= 500 mA 181 = 182 = 50 mA 

NF Narrow Band Noise Figure (f = 1.0 kHz) 1.0 dB le= 200µA 
Vee= 5.0V 
R5 = 1.0 kn 

*Planar is a piitanted Fairchild process. 

FAIRCHIL.C1 
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ACTIVE REGION 
COLLECTOR CHARACTERISTICS 

FAIRCHILD TRANSISTOR 2N5042 

TYPICAL ELECTRICAL CHARACTERISTICS 

ACTIVE REGION . 
COLLECTOR CHARACTERISTICS 

10 

ACTIVE REGION 
COLLECTOR CHARACTERISTICS 
TA·l25°CI).~ J7 
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SATURATION REGION 
COLLECTOR CHARACTERISTICS 

VCE - COLLECTOR - EMITTER VOLTAGE - VOLTS 

COLLECTOR SATURATION 
VOLTAGE VERSUS 

COLLECTOR CURRENT 
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VcE - COLLICTOR - EMITTER VOLTAGE - VOLTS 

SATURATION REGION 
COLLECTOR CHARACTERISTICS 
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DC PULSE CURRENT GAIN 
VERSUS COLLECTOR CURRENT 
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SATURATION REGION 
COLLECTOR CHARACTERISTICS 
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LARGE SIGNAL COLLECTOR 
CHARACTERISTICS 
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INPUT AND OUTPUT 
CAPACITANCE VERSUS 

REVERSE BIAS VOLTAGE 

100 1---+-t-H-+--+-+-+-+-+--+-+H 
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-0.1 -0.2 -0.5 -1.0 -2.0 -5.0 -10 -20 -50 

REVERSE B!AS VOLTAGE - VOLTS 



FAIRCHILD TRANSISTOR 2N5042 

SMALL SIGNAL CHARACTERISTICS (f = 1.0 kHz) 

SYMBOL 

NOTES: 

CHARACTERISTIC 

Input Resistance 
Output Conductance 
Voltage Feedback Ratio 
Small Signal Current Gain 

TYP. 

2.3 
17 
4.5 
78 

UNITS TEST CONDITIONS 

kn le= 1.0 mA VeE = 5.0V 
µmhos le= 1.0 mA VeE = 5.0V 
x10-4 le= 1.0 mA VCE = 5.0V 

le= 1.0 mA VeE = 5.0V 

(l) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 

(3) These ratings give a maximum junction temperature of 200°C and junction to case thermal resistance of 43.8°C/Watt (derating factor of 22.8 mW/°C); junction to ambient thermal 
resistance of 219°C/Watt (derating factor of 4.56 mW/°C). 

(4) This rating refers to a high current point where collector-to-emitter voltage is lowest. 

(5) Pulse Conditions: length= 300 µ,s; duty cycle= 1%. 

(6) See switching circuit for exact values of le, 181 , and 162 • 

TYPICAL ELECTRICAL CHARACTERISTICS 

COMMON EMITTER 
CHARACTERl~TICS 

VERSUS COLLECTOR CURRENT 

le COLLECTOR CURRENT - mA v 

CONTOURS OF CONSTANT 
NARROW BAND NOISE FIGURE 

lOk~ 

4.0dB 
VcE -5.0Vt--t---+--j"'"ki:-i--.-j-t--+-t-+-z-7'1 
I 0 1.0kHz t-+---H-H-"'"t--.8*~ 

lO B.W.; 15Hz 

0.01 0,1 1.0 

I c - COLLECTOR CURRENT - mA 

10 

COMMON EMITTER 
CHARACTERISTICS VERSUS 

COLLECTOR-EMITTER VOLTAGE 
~ l.9 
'r le n l.OmA 

" 1.7 t+--jf---+--+--+--T An 25°C ~ 

>~ f~l.OkHz 
: l.5 H--lt---+--+--+---+---l 

~ l 
~ 1.3 1. 
~l,l~ 
~ 0,9 hre+-----1 

hoe °' ~ 
~ 0.7 t---j--+--+---+---+---< 

g 
o.s~~-~-~-~--+-~ 

-5,0 -10 -15 ·20 -15 -30 

VCE - COL!ECTOR EMITTER VOLTAGE - VOLTS 

CONTOURS OF CONSTANT 
NARROW BAND NOISE FIGURE 

"1,." N rll 
'~ ~ N b. !3]d8 k-'j 

VcE - -5.0V 4,0dB A 
f ·IO kHz 

10 B.W. ~ 150Hz 

0,01 0,1 1.0 10 
le - COLlECTOR CURRENT - mA 
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COMMON EMITTER 
CHARACTERISTICS VERSUS 
AMBIENT TEMPERATURE 

u VcE • -50V 

1c le· 1.0mA 

; 2.0 f • l.OkHz 
~ hr•J 
~ ~hie-I 
~ 1,5 ~ hl•-j 

§ ~~hoe 
~ ~ 
~1.0 y 
§ hoo:b.;iill'" 
~ 0.5 t-- h~e f7 
5 t- ~~~~-t---+---+--+--+--+-t--+--t 
o~~~~~-+-~--+-~~ 
-100 -50 50 100 

TA - AMBIENT TEMPERATURE -°C 

FORWARD BIASED 
SAFE OPERATING AREA 

150 

~ /~-..+---+--+--< 
z [\!\. ~ 'h-_ 
B ['x~'b_ 
~ o.i t---t---t--T--o--"'.~~, N 
B Tc ·we j_ ~ 
~w 0.1 lc(MAXJ =LOA :S.. 

Pulse Duty Cycle - l.~ 

VCE - COLLECTOR - EMITTER VOLTAGE - VOLTS 
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SWITCHING TIMES VERSUS 
COLLECTOR CURRENT 

~ 
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1'.. 1'::: 
K""' 
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~ K ~ 

""" !-.... 1"t-µ.: 
~ 

'c . 10 'e 
Vee' ·lOV 

FAIRCHILD. TRANSISTOR 2N5042 

-9:U 
PtJLSE SOURCE 
t,, tf, < 20 .. 
ZtN • SOii 
PW • 10111 

ton AND toff TEST CIRCUIT 

10111' 

6211 

Vea 
+3.BV 

lkll 

10011 

Vee 
-30V 

6011 

2.0 

1.010 20 so 100 200 SOD 1000 OUTY CYCLE< 2'11. 

le - COLLECTOR CURRENT· mA 

DISTORTION VERSUS 
POWER OUTPUT 

f. 400Hz 
TA •2SoC 

RL •16111 

' '1J RL • 8.00 

~ 
J 

7J 
_.7 

2.0 4.0 6.0 8.0 
POWER OUTPUT • WAm. 

t.lpF 

0.lpF 

1.0 
MEG. 

10 

FIVE WATT AUDIO AMPLIFIER 

820k 22k IO.lpF 

... 
820k 22oF 

04 
SE4002 
or 5600 
2N3565 

2.2 
MEG. 

J.OkO 

47pF 

lOkO 

2N3641 
04 

05 
2N3638 

J.OkQ 

HEAT SINK 
2N5042 
06 

l.0250pF/SOV 

1.00 

HEATSINK 
SE8002 
or 
2N3110 
07 

SUPPLY 
VOLTAGES 

4.7k0 ...._ _____ .,.,._ _____ _.._ .005pF 

POWER OUTPUT 
VERSUS SUPPLY VOLTAGE 

6.01---1---1----11----1---1---1 

~ s.o 

; 
' 4.0 

I i.o 1--+-+-+-~1---1----11-----1 
8 2.011----11---#---+---I--+___, 

1.01--+..<:.-+--TOTAL H RMONIC 
Dl5rORTION • Sll 

o.__..___..___~•~1·~400:::.:.:Hz'--~-~ 
10 20 lO 

SUPPLY VOLTAGE-VOL~ 

Total Harmonic Distortion 
@ f = 400 Hz, Poul = 5.0 W 

Sensitivity @ f = 400 Hz, 
Poul= 5.0 W 

s+N (dB below 5.0 W) -N-

1.0 WATT AUDIO AMPLIFIER 

TO OSCILLOSCOPE 
INPUT Z > JOOtlll 
t, •lOnl 

V.,pp1y=30V 
RL=160 

0.7% 

410 mV(rms) 

64 dB 

V'"ppty=24V 
RL=ll.00 

0.5% 

300 mV(rms) 

75 dB 

TOTAL HARMONIC DISTORTION 
VERSUS POWER OUT 

..------------...-----+---<>+12V 

Of--- TA .i•c 
f. 400Hz -t--f--t---11--+---I 

; 8.0 l---+--l---+---1--+---l--lz--+I 

~ ~ 6.0 l---+-l---+-l---+---lv!--.4---1 

~ r7 
~ 4.0 l---t--t--t--f-_,.,l /'-.....11--+--
~ v 
:;i 17 
g 2.0 l---+---=--1""'+--'l--l---l~-+---1 

../ 
~~.2-'---~o.~4-'---~o.L6-'--~o.~8--'-~1.o 

POWER OUT· WAm 

470kll 

+ :~ti 470kR 

0.47pF 
2211 

+ lOOpF/ 
15V 

~8002 
2N3110 

2.0ll 
250pF/~5V 

2.on 

2N5042 

SENSITIVITY - 14mV(rms) for 1.0 wall output (RL • 8.0ll; 400Hz) 

S+N/N - 62 d8 below l.Owall 
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2N5055 
PNP HIGH-SPEED SWITCH 

DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTOR 

• FAST SWITCHING •.•••.•• ta, = 20 ns (MAX! @ 30 mA 
..• , . . .. to" = 25 ns (MAX) @ 30 mA 

..... r, = 20 ns (MAX) @ 10 mA PHYSICAL DIMENSIONS 
• HIGH FREQUENCY .•...... fr= 550 MHz (MIN)@ 20 mA 
• LOW CAPACITANCE ....... Cab = 4.5 pf (MAX) @ 5 V 
• LOW SATURATION VOLTAGE ... Ve, 1,.,1 = 0.19 V !MAX)@ 30 mA 

ABSOLUTE MAXIMUM RATINGS [Note ll 
Maximum Temperatures 

Storage Temperature 
Operating Junction Temperature 
Lead Temperature !Soldering, 10 seconds time limit) 

Maximum Power Dissipation 
Total Dissipation at 25°C Case Temperature [Notes 2 and 31 

at 25°C Ambient Temperature [Notes 2 and 31 

Maximum Voltages and Current 
Vcao Collector to Base Voltage 
VCf!O Collector to Emitter Voltage [Note 41 
v.,o Emitter to Base Voltage 
Vas Collector to Emitter Voltage 
le Collector Current [Note 21 

- 55°C to + 125°C 
+125°C 
+260°c 

0.5 Watt 
0.2 Watt 

-12 Volts 
-12 Volts 
-4.5 Volts 
-12 Volts 

lOOmA 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

SYMBOL CHARACTERISTICS MIN. Typ. MAX. 

Yeo (sat) Pulsed Collector-Emitter Saturation Voltage [Note 51 -0.07 -0.13 
Yeo (sat) Pulsed Collector-Emitter Saturation Voltage [Note 51 -0.10 -0.19 
Vedsatl Pulsed Collector-Emitter Saturation Voltage [Note 51 -0.25 -0.45 
h,. High Frequency Current Gain (f = 100 MHz) 5.5 9.0 
Ccb Collector to Base Capacitance 3.3 4.5 
c •• Emitter to Base Capacitance 3.8 6.0 
I cos Collector Reverse Current 0.05 50 
lc.s (65°Cl Collector Reverse Current 0.002 10 
T, Charge Storage Time [Note 6, Figure 11 15 20 
t,. Turn On Time [Note 6, Figure 21 10 20 
lo11 Turn Off Time [Note 6, Figure 21 15 25 
td Delay Time [Note 6, Figure 21 4 10 
t, Rise Time [Note 6, Figure 21 6 15 
t, Storage Time [Note 6, Figure 21 12 20 
t, Fall Time [Note 6, Figure 21 3 15 

NOTES: 
(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 

UNITS 

Volts 
Volts 
Volts 

pf 
pF 
nA 
µA 
ns 
ns 
ns 
ns 
ns 
ns 
ns 

3 LEADS 

g1~ DIA. 

Emitter 
Lead No. 1 

Base 
Lead No. 2 

Collector 
Lead No. 3 

NOTES: All dimensions in inches 
All leads electrically isolated from case 
Package weight is 0.31 gram_ Package 
is electrically non·conductive material 

TEST CONDITIONS 

le= 10 mA I,= 1.0 mA 
le= 30 mA I,= 3.0 mA 
le= 100 mA I,= 10 mA 
lc=20mA Vee=-lOV 
le= 0 Vee= -5.0 V 
le= 0 v •• = -0.5 v 

Vee= -10 V v .. = 0 
Ve,= -10 V v .. = 0 
le:::: 10 mA I,, ::::::; I,, ;:::;; 10 mA 
le:::::: 30 mA I,,;:::;; 3.0 mA 
le::::: 30 mA I,,;:::: I,, ;:::;; 3.0 mA 
le:::::: 30 mA I,,;:::;; 3.0 mA 
le;:::: 30 mA I,,;:::: 3.0 mA 
le;:::;; 30 mA I,, ;:::;; I,, ;:::;; 3.0 mA 
le:::::: 30 mA I., ;:::: lez ;:::;; 3.0 mA 

''' Planar is a patented Fairchild process. 

(3) These ratings give a maximum junction temperature of 125'C and junction to case thermal resistance of 200'C/watt (derating factor of 5.0 mW/°C); junction to ambient thermal 
resistance of 500'C/watt (derating factor of 2.0 mW/°C). 

(4) This rating refers to a high-current point where collector to emitter voltage is lowest. 
(5) Pulse Conditions: length = 300 µs; duty cycle = 1 %. 
(6) See switching cireuit for exact values of le, 181 , and 182• 

313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 
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FAIRCHILD TRANSISTOR 2N5055 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature Unless Otherwise Noted) 

SYMBOL CHARACTERISTICS · MIN. TYP. MAX. UNITS TEST CONDITIONS 

VB£ (satl Pulsed Base-Emitter Saturation Voltage -0.88 -0.92 Volts le= 10 mA la= 1.0 mA 
v,. (sat) Pulsed Base-Emitter Saturation Voltage -0.8 -0.93 -1.15 Volts le= 30 mA la= 3.0 mA 
VB£ (sat) Pulsed Base-Emitter Saturation Voltage -0.95 -1.14 -1.5 Volts le= 100 mA la= 10 mA 
VeEO (ml Collector-Emitter Sustaining Voltage [Notes 4 and 51 -12 Volts le= 10 mA la= 0 

(pulsed) 
BVeao Collector -Base Breakdown Voltage -12 Volts le= 100 µA 1. = 0 
BVEao Emitter-Base Breakdown Voltage -4.5 Volts I.= 100 µA le= 0 

hFE DC Current Gain 12 44 le= 1.0 mA VeE = -0.5 V 
hFE DC Pulse Current Gain [Note 51 20 55 le= 10 mA VcE = -1.0 V 
hFE DC Pulse Current Gain [Note 51 30 63 100 le= 30 mA VCE = -0.5 v 
hFE DC Pulse Current Gain [Note 51 20 55 le= 100 mA VcE = -1.0 V 

TYPICAL ELECTRICAL CHARACTERISTICS 

ACTIVE REGION* SATURATION REGION* 

~ -8.0 

I 

~ 
~ -6.0 

g rt+-¥-,~-¥-+>"'+ 

g-4.0 
I f-Tt-7'!--+7"!--t--;l'j---

_u -2.0 "'"'±--"'F-tol--"Of--HA--1+-+-f 

·~ -8.0 

I 

~ 

VCE - COLLECTOR-EMITTER VOLTAGE--VOLTS 

~ -6.0 

g ll-.l'l-.''1--,;f-+..'~<I'---¥--+++-+~ 

~ -4.0 lb"+--o.!"-+--t.''~ ~+-+-+-+-1--1---1 
I 

-" -2.0 lt-"h,,...,+--t--+-:~ '-"-~f--f 

-20 

Ver- COLLECTOR-EMITTER VOLTAGE -VOLTS 

• Single family characteristic on Transistor Curve Tracer. 

DC PULSE CURRENT GAIN 
VERSUS COLLECTOR CURRENT 

160 t---+-+-++--+-l--l-+-1---1---1 

~ ~t---+-+++--+-!--l-!-1---1---1 

o':"--!-::"-'-':-'--'--"--'-'-"---'---' 
-1.0 -2.0 -S.O -10 -20 -SO ·IOO -200 

'c - COLLECTOR CURRENT - mA 

~ -80 
I 

~ 
~ -~l--l--t-t-+-~w.r-7r-"'-"-..-.. 
B 

I -40 1--+--+-+-

s 
I 

_u -20 

-100 

< -80 
E 
I 

~ -60 
~ 

i -40 

I 
..:> -20 

-0.1 -0.2 -0.3 -0.4 -0.S 
Ver - COLLECTOR-EMITTER VOLTAGE-VOLTS 

-0.3 -0.4 -0.5 
VCE - COLLECTOR-EMITTER VOLTAGE- VOLTS 

COLLECTOR SATURATION 
VOLTAGE VERSUS COLLECTOR 

CURRENT 
!:l -1.0 .---.-..,.--,....---...-.,...-,~~-.-~ 

~ 'c ~'°lie I 
~ -0.S J---t-+++--+-t--t-+-1--+IH-L"""" 

!§ rL 
~ I.A'! 
~ -0.2 r--;--t-t-t---t-t--11-bJL..J\9°'--\--i 

~ J~ ~ -o.r~~A·6SOC ..--_?'I 
;,; 

~ -0.05 t--t-:A • 25"C-+-l-+-++-+--l 

~ 
I 

i= -0.02 t---+-+-++--+-+--1-1-11---1--l 

~ 
>u -0.0I ...._~~-'---'--'--'-'-''---'---' 

-1.0 -2.0 -S.O -IO -20 -SO -100 -200 
lc - COLLECTOR CURRENT - mA 
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~ -40 

8 1 
I 

-" -20 
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I 
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0 
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I 
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Ver - BASE-EMITTER VOLTAGE - VOLTS 

WmJ 

t-+--tJ---"'i 
~1SmA 

1 

0 

:,--31mA 

-2.5mA 

18 • -0.SmA__.. 

Iii 
-0.4 -0.B· -1.2 -1.6 -2.0 

VBE - BASE-EMITTER VOLTAGE -VOLTS 

BASE SATURATION VOLTAGE 
VERSUS COLLECTOR CURRENT 

l---l--+-+-+---+-+-<-1-1---t---I 
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SWITCHING TIME VERSUS 
COLLECTOR CURRENT 

20f--+-PR1ic-+--++-++--+--l 

10 ~ 
5.o -r-Hv~ 
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2.0 

1, 

1.01--~~I--~-'-~~-'-~ 
-l.O -2.0 -5.0 -lO -20 -50 -100 -200 

3.0 

le • COLLECTOR CURRENT - mA 

STORAGE TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENTS 

t, • 20 "' I :Lr IZ': 1--
15 ns'/ t- .L v 

ll [/7 12ni.i" 
~ 2.5 

i lL JLJ _J_ 
.L 8.0ns/ 

:;; 
~ 2.0 

~ 1.5 
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152 - TURNOFFBAS£CURR£NT - mA 

FALL TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENTS 

3.0 TT T]J L 
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2.5 I/ I. I 17 
12n'f Ji 
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SWITCHING TIME VERSUS 
AMBIENT TEMPERATURE 
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FAIRCHILD TRANSISTOR 2N5055 

TYPICAL ELECTRICAL CHARACTERISTICS 

DELAY TIME VERSUS TURN ON 
BASE CURRENT AND REVERSE 

BASE EMITIER VOLTAGE 

~ 3.0 r---f--1----1--+-+-t-+-+-+-t 

g 
~ 
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:>' 
;:; 
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STORAGE TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENTS 
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FIG. 1 
CHARGE STORAGE 

TIME TEST CIRCUIT 
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-11 v 
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50Q 

Pulse Generator 
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PW =400 ns 
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sooQ 
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RISE TIME VERSUS COLLECTOR 
AND TURN ON BASE CURRENTS 
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FIG. 2 
SWITCHING TIME 

TEST CIRCUIT 
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0.1 !JF 
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Pulse Generator 
tr Sl.O ns 

PW= 400 ns -=-
PPS= 150 
Z1N=50Q 

t 0n Vee= o, v1N = -6.8 v 

toff Vee= -9.SV . VIN= +11.65 v 



FAIRCHILD TRANSISTOR 2N5055 

INPUT AND OUTPUT 
CAPACITANCE VERSUS 

REVERSE BIAS VOLTAGE 

2.0 l---+-f--H-+--+--+-+-+--+----1 

1.0 l---+-f--H-+--+--+-+-+--+----1 

o~~~-~~....._.~~~ 
·0.1 ·0.2 ·0.5 ·1.0 -<.O -5.0 ·10 -20 

REVERSE BIAS VOLTAGE - VOLTS 

CONTOURS OF CONSTANT GAIN 
BANDWIDTH PRODUCT (frl 
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1 .L. 
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~ ~" 
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PERFORMANCE 

---oOUTPUT 

FD777 

l.5kQ 

+25V 
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2N5126 
NPN RF AMPLIFIER 

DIFFUSED SILICON PLANAR':' TRANSISTOR 

• LOW FEEDBACK CAPACITANCE ••• Ccb = 1.6 pf (MAX) 
• HIGH POWER GAIN •••••••• PG AT 100 MHz = 26 dB (TYP) 
• BREAKDOWN VOLTAGE ••••••• LVeeo = 20 V (MIN) 
• LOW NOISE FIGURE •••••••• NF AT 100 MHz = 5.5 dB (TYP) 
• FORWARD AGC CHARACTERISTIC 

ABSOLUTE MAXIMUM RATINGS (Notes 1 and 2) 

Maximum Temperatures 
Operating Junction Temperature 
Storage Temperature 
Lead Temperature (Soldering, 10 second time limit) 

Maximum Power Dissipation (Note 2) 
Total Dissipation at 25 ° C Case Temperature 

at 25° C Ambient Temperature 

Maximum Voltages and Current 
Veso Collector to Base Voltage 
Vern Collector to Emitter Voltage (Note 3) 
VEso Emitter to Base Voltage 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

SYMBOL 

hie 
Av 
PG 
PG 
AGC 
VcE(sat) 
V8E(sat) 
hFE 

leso 
le80(65°C) 
Veeo(sust) 
BVeso 
BVEBO 
hie 
V8E(on) 

NOTES: 

CHARACTERISTICS 

Collector-Base Capacitance 
Noise Figure (Note 5) 

High Frequency Current Gain (f = 100 MHz) 
Voltage Gain (f = 455 kHz) (Note 5) 
Power Gain (f = 10.7 MHz) (Note 5) 
Power Gain (f = 100 MHz) (Note 5) 
Automatic Gain Control (f = 100 MHz) (Note 5) 
Collector Saturation Voltage 
Pulsed Base Saturation Voltage (Note 4) 
DC Pulse Current Gain (Note 4) 
Collector Cutoff Current 
Collector Cutoff Current 
Collector to Emitter Sustaining Voltage (Notes 3 and 4) 
Collector to Base Breakdown Voltage 
Emitter to Base Breakdown Voltage 
Small Signal Current Gain (f = 1.0 kHz) 
Base to Emitter On Voltage (Note 5) 

MIN. 

3.0 

20 

20 
20 
3.0 
15 

+125°c 
-55°c to +125°c 

+2so·c 

TYP. 

1.1 
5.5 

6.0 
37 
30 
26 
9 

70 
1.0 

0.5 Watt 
0.2 Watt 

20Volts 
20 Volts 

3.0Volts 

MAX. 

1.6 

2.0 
0.98 
350 
50 
5.0 

400 
0.98 

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

UNITS 

pf 
dB 

dB 
dB 
dB 
mA 
Volts 
Volt 

nA 
µA 
Volts 
Volts 
Volts 

Volts 

PHYSICAL DIMENSIONS 
In accordance with JEDEC (T0·106) outline 

.222___,,__ _ _.., 

.192 

Emitter 
Lead No. 1 

I I .240 
I I MAX. 

II --t 11 
~ 

~ ~ ~_:JMIN. 

Base 
Lead No. 2 

Collector 
Lead No. 3 

NOTES: All dimensions in inches 
All leads electrically isolated from case 
Package wei@ht is 0.31 gram. Package 
is electrically non-conductive material 

TEST CONDITIONS 

le = 0 Vea= 10 V 
le= 4.0 mA Vee = 15 V 
f = 100 MHz Rs= 100!1 
le= 4.0 mA VeE = lOV 
le= 4.0 mA Vee= 12V 
le= 4.0 mA Yee = 12 V 
le= 4.0 mA Yee = 15 V 
le for which PGAGe = PG - 30 dB 
le = 10 mA 18 = 5.0 mA 
le= 10 mA 18 = 5.0 mA 
le =4.0 mA VeE = lOV 
IE=O Ve8 =10V 
IE = 0 Vea = 10 V 
le = 3.0 mA 18 = 0 
le = 100 µA IE= 0 
le = 0 IE= 100 µA 
le= 4.0 mA VeE = lOV 
le = 10 mA VeE = 10 V 

*Planar is a patented Fairchild process. 

(2) These ratings give a maximum junction temperature of 125°C and junction to case thermal resistance of 200°C/watt (derating factor of ·5.0 mW/°C); junction to ambient thermal 
resistance of 500°C/watt (derating/factor of 2.0 mW!°C). 

(3) Rating refers to a high-current point where collector to emitter voltage is lowest. 
(4) Pulse Conditions: length = 300 µ,s; duty cycle= 1 % . 
(5) See Test Circuit. · 
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FAIRCHILD TRANSISTOR 2N5126 

455 kHz UNNEUTRALIZED AMPLIFIER TEST CIRCUIT 

T1 = T.R.W. #17794Rl 

INPUT .47µF .2µH 

lkQ 

10.7 MHz UNNEUTRALIZED AMPLIFIER TEST CIRCUIT 

C1 and C2 ARCO #465 

L1 = 11 µH (0.9 inch of #632 AIRQUX COIL) 
Input Tap at 2.9T from cold side 
Output Tap at 3.66T from cold side 

L1 = 1.1 µH (1.5 inches of #608 AIRDUX COIL) 
Input Tap at 2.3T from cold side 
Output Tap at 0.5T from cold side 

All resistors are '(, watt. 

Typical gain at le= 4 mA is 34 dB. 

100 MHz AGC AND NF TEST CIRCUIT 

L1 = #14 Buss Wire -3T- %" l.D. - 5/12" long 
Tap at 1 V, T from cold end 

L, = #18 enameled - ST-%" l.D. - 5/16'' long 
Tap at 1 '(, T from cold end 

T1 = #36 Bifilar - lT in balum core q, 
C2 = 1 to 35 pF Johanson #803 (or equivalent) 

Ca, c. = 1 to 35 pF Johanson #803 (or equivalent) 

01 - FD300 

.------------..Vee = 12 v 

5k 

llµH 

3 pf 

-

4-171 

350Q 

13 ---1 

! Ti~UTPUT 
I I 1 .lµF 

I I 
I 4 I 
L _____ _J 

270Q 

....-------~-----o + 12 v 

-

.5µF 

lOkO 

l.lµH 

50Q 
OUTPUT 

.5µ1 

..-----..tVl~----o+ VNEUT 
D1 °' 12 V 

- -
fliOpf 

-
TVEE 

) (liOpF 
l.3k0 

-
- -=-Vee 

I 15V 
-



2N5127 
NPN RF AMPLIFIER 

DIFFUSED SILICON PLANAR'~ EPITAXIAL TRANSISTOR 

• HIGH FREQUENCY • - fr = 750 MHz (TYP) AT 15 mA 
• LOW CAPACITY • • Ccb = 3.5 pf (MAX), 2.5 pf (TYP) AT 10 V 
• LOW NOISE·· NF= 3.7 dB (TYP) AT 1.0 MHz 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 
Storage Temperature 
Operating Junction Temperature 
Lead Temperature (Soldering, 10 second time limit) 

Maximum Power Dissipation (Note 2) 
Total Dissipation at 25 • G Gase Temperature 

at 25 • G Ambient Temperature 

Maximum Voltages and Current 
Vcso Collector to Base Voltage 
Vern Collector to Emitter Voltage (Note 3) 
VEso Emitter to Base Voltage 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

SYMBOL 

BVcso 
BVEBO 
Vcrn(sust) 
VCE(sat) 
V8E(sat) 
lcso 
lcso (65 • G) 

hPE 

hFE 

hie 

h1e 
hfe 
r ' b 

ccb 

NF 

NOTES: 

CHARACTERISTICS 

Collector to Base Breakdown Voltage 
Emitter to Base Breakdown Voltage 
Collector to Emitter Sustaining Voltage (Notes 3 and 4) 
Collector Saturation Voltage 
Base Saturation Voltage 
Collector Cutoff Current 
Collector Cutoff Current 
DC Pulse Current Gain (Note 4) 
DC Pulse Current Gain (Note 4) 
Low Frequency Current Gain (f = 1 kHz) 
High Frequency Current Gain (f = 100 MHz) 
High Frequency Current Gain (f = 100 MHz) 
Real Part of hie (f = 350 MHz) 
Collector-Base Capacitance 
Noise Figure (f = 1.0 MHz) 

Base to Emitter On Voltage (Note 4) 

MIN. 

20 
3.0 
12 

15 

12 
1.5 

-55°Gto +125°C 
+125°G Maximum 
+260°G Maximum 

TYP. 

35 
70 
80 
3.0 
7.5 
30 
2.5 
3.7 

0.5 Watt 
0.2 Watt 

20 Volts 
12 Volts 

3.0 Volts 

MAX. 

0.3 
1.0 
50 
5.0 
300 

400 

3.5 

1.0 

(I) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

UNITS 

Volts 
Volts 
Volts 
Volts 
Volts 
nA 
µA 

!1 
pf 
dB 

Volts 

PHYSICAL DIMENSIONS 
In accordance with JEDEC (T0-106) outline 
.222~ 
_192 !~II 

.240 
MAX. 

"'-IT-TT-n--'-t 
~ ~~_)MIN. 3 LEADS 

:gi~DIA. 

Emitter 
Lead No. 1 

Base 
Lead No. 2 

Collector 
Lead No. 3 

NOTES: All dimensions in inches 
All leads electrically isolated from case 
Package weight is 0.31 gram. Package 
is electrically non-conductive material 

TEST CONDITIONS 

le= 100 µA 
IE= 100 µA 
le= 10 mA 
le= 10 mA 
le= 10 mA 
Vcs = lOV 
Vcs = lOV 
le= 2.0 mA 
le= 15 mA 
le= 2.0 mA 
le= 2.0 mA 
le= 15 mA 
le= 15 mA 
Vea= lOV 
le= 2.0 mA 
R5 = 50!1 
le= 10 mA 

IE= 0 
le =0 
Is= 0 
18 = 1.0 mA 
Is= 1.0 mA 
IE= 0 
IE= 0 
VcE = lOV 
VeE = 10 V 
VcE = lOV 
VcE=lOV 
VeE=lOV 
VeE=lOV 
IE= 0 
Yee= 10 V 

VeE = 10 V 

•Planar is a patented Fairchild process. 

(2) These ratings give a maximum junction temperature of 125°C and junction to case thermal resistance of 200°C/watt (derating factor of 5.0 mW!°C); junction to ambient thermal 
resistance of 500°C/watt (derating factor of 2.0 mW/°C). 

(3) Rating refers to a high current point where collector to emitter voltage is lowest. 
(4) Pulse Conditions: length = 300 µs; duty cycle = 1 % . 
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2N5128 • 2N5129 
NPN CLASS-C,RF AMPLIFIERS AND HIGH CURRENT SWITCHES 

DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS 

• HIGH GAIN • • 400 mW RF POWER OUT AT 30 MHz (TYP) 
• BETA • • 35 (MIN) AT 50 mA, 20 (MIN) AT 10 mA 
• HIGH fr· · 200 MHz (MIN) AT 50 mA 
• FAST SWITCHING • • 14 ns (TYP) t0 n AND 80 ns (TYP) t0 ,, AT 300 mA 
• LOW YeE(sat) • • 0.25 V (MAX) AT 150 mA, 0.35 V (TYP) AT 500 mA 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperature 
Storage Temperature 
Operating Junction Temperature 
Lead Temperature (Soldering, 10 second time limit) 

Maximum Power Dissipation (Notes 2 and 3) 
Total Dissipation at 25 • C Case Temperature 

at 25"C Ambient Temperature 

Maximum Voltages and Current 
V eBO Collector to Base Voltage 
Vem Collector to Emitter Voltage (Note 4) 
Ve6o Emitter to Base Voltage 

-55°Cto +125°C 
+125°C 
+260"C 

2N5128 
0.7 Watt 
0.3 Watt 

2N5128 
15 Volts 
12 Volts · 

3.0 Volts 

2N5129 
0.5Watt 
0.2Watt 

2N5129 
15 Volts 
12 Volts 

3.0 Volts 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

SYMBOL CHARACTERISTICS MIN. TYP. MAX. UNITS TEST CONDITIONS 

GPE Amplifier Power Gain (f = 30 MHz) 12 dB le = 0 (zero signal) YeE = 15¥ 
(Note 7) 

'1 Collector Efficiency (f = 30 MHz) 75 % le = 0 (zero signal) Vee= 15V 
(Note 7) 

h,. High Frequency Current Gain 2.0 8.0 le =50mA VeE=S.OV 
(f = 100 MHz) 

hFe DC Pulse Current Gain (Note 5) 20 85 le= lOmA Vee= lOV 
hFE DC Pulse Current Gain (Note 5) 35 75 350 le=50mA Vee= lOV 
hFE DC Pulse Current Gain (Note 5) 62 le= 500 mA Vee= lOV 
ton Turn On Time (Note 6) 14 ns le=300mA 181 =30mA 
to ff Turn Off Time (Note 6) 80 ns le=300mA 181 =30mA 

182 =30mA 

NOTES: 
(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 
(3) These ratings give a maximum junction temperature of 125°C and junction to case thermal resistance of 200°C/Watt (derating 

factor of 5.0 mW/"C); junction to ambient thermal resistance of 500'C/Watt (derating factor of 2.0 mW/°C) for 2N5129 and 
junction to case thermal resistance of 143.°C/Watt (derating factor of 7.0 mW/"C) and a junction to ambient thermal resistance 
of 333°C/Watt (derating factor of 3.0 mW!°C) for 2N5128. 

(4) This rating refers to a high current point where collector to emitter voltage is lowest. 

(5) Pulse Conditions: length = 300 µs; duty cycle = 1 % . 
(6) See Switching circuit for exact values of le, ls1, and ls2. 
(7) P1N = 40 mW. See Test Circuit. 

PHYSICAL OIMENSIONS 
in accordance with 

JEDEC (T0·105) outline 

NOTES: All dimeosions in inches 
Leads al'e gold-olated ~ovar 
Package iselectncallyNon­
conductive material 
Package weight 1s 0.66 gram 

2N5128 

PHYSICAL DIMENSIONS 
In accordance with JEDEC (T0-106) outline 

.222_.,._ _ _., 

.192 

3 LEAOS 

:&~~DIA. 

Emitter 
Lead No. 1 

I I .240 
: I MAX. 

II -t 11 
"-ir-n-rT-' 

~ ~ ~_5MIN. 

Base 
Lead No. 2 

Collector 
Lead No. 3 

NOTES: All dimensions in inches 
All leads electrically isolated from case 
Package weight is 0.31 gram. Package 
is electrically non-conductive material 

2N5129 

*Planar is a patented Fairchild process. 

F.AIRCl-llLCJ 

SEMICONDUCTOR 
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FAIRCHILD TRANSISTORS 2N5128 • 2N5129 

ELECTRICAL CHARACTERISTICS (25 ° C Free Air Temperature unless otherwise noted) 

SYMBOL CHARACTERISTICS MIN. TYP. 

BVCES Collector to Emitter Breakdown Voltage 15 
BVeso Collector to Base Breakdown Voltage 15 
VcEO(sust) Collector to Emitter Sustaining Voltage (Notes 4 and 5) 12 
BVEBO Emitter to Base Breakdown Voltage 3.0 

ccb Collector-Base Capacitance (f = 1.0 MHz) 
VcE(sat) Pulsed Collector Saturation Voltage (Note 5) 0.13 
VcE(sat) Pulsed Collector Saturation Voltage (Note 5) 0.35 
V8E(sat) Pulsed Emitter Saturation Voltage (Note 5) 

leso Collector Cutoff Current 
icsJ65°C) Collector Cutoff Current 
VBE(on) Base to Emitter On Voltage (Note 5) 

30 MHz AMPLIFIER TEST CIRCUIT 

500 GENERATOR 

PIN= 400 mW 

SHIELD 
\ 

\ 
\ 

\ 
\ 

1 

MAX. UNITS 

Volts 
Volts 
Volts 
Volts 

10 pF 
0.25 Volts 

Volts 
1.10 Volts 
0.05 µA 
1.0 µA 
1.1 Volts 

RFC 

7-lOOpF 7-lOOpF 55-300pF 

2200 

Vcc=l5V 

TEST CONDITIONS 

le= 10 µA 18 = 0 
le= 10 µA IE= 0 
le= 10 mA (pulsed) IB = 0 
le= 0 IE=lOµA 
IE= 0 Ve8 = lOV 
le= 150 mA le= 15 mA 
le= 500 mA le= 50 mA 
le= 150 mA 18 = 15 mA 
VCE=lOV VEB = 0 
VCE=lOV VEB = 0 
le= 150 mA VeE = 5.0V 

POUT =400 mW MIN. 

at 71~60% 

500 LOAD 

.OlJ.LF 

T, - 4 Turns No. 20 Wire, %" Dia. x % " Long, Midtapped. 

L 1 and L2 - 4 Turns No. 20 Wire, 'h" Dia. x '.4" Long. 

Variable Capacitors are Compression Mica. 

RG = 140 ~2, R, = 260 ll as seen by transistor. 

300 ns 

~6~ 
Pulse Source 
Rise Times l.Ons 
Zin· 5011 

TURN-ON 
TEST CIRCUIT 

+25V 

50 0 

Rise Time Sl.Ons 
lnputZ"'l00kO 

+3:GJ_V 
lOµs 

0 

PULSE SOURCE 

RISE TIME s 
Zin • 500 

4-174 

20 ns 

TURN-OFF 
JEST CIRCUIT 

-15V 

~,, 5000 

+25V 

RISE TIME s 1.0 ns 
INPUT Z "' 100k0 



2N5130 
NPN LOW LEVEL RF AMPLIFIER 

DIFFUSED SILICON PLANAR* EPITAXl·AL TRANSISTOR 

• HIGH GAIN ••••••••• GP• = 15 dB (TYP) AT 200 MHz 
• HIGH POWER OUTPUT ••• P0 = 40 mW (TYP) AT 500 MHz 

P 0 = 7.0 mW (TYP) AT 930 MHz 
• LOW NOISE • • • • • • • • • NF = 4.0 dB (TYP) AT 60 MHz 
• BREAKDOWN VOLTAGE ••• LVcEo = 12 V (MIN) 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 
Storage Temperature 
Operating Junction Temperature 
Soldering Temperature (10 second time. limit) 

Maximum Power Dissipation 
Total Dissipation at 25 • C Case Temperature 

at 65 • C Case Temperature 
at 25 • C Ambient Temperature 

Maximum Voltages 
V cso Collector to Base Voltage 
VcEo Collector to Emitter Voltage 
Ve80 Emitter to Base Voltage 

(Note 2) 
(Note 2) 
(Note 2) 

(Note 3) 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

SYMBOL CHARACTERISTICS MIN. 

hFE DC Pulse Current Gain (Note 4) 15 
VcE(sat) Collector Saturation Voltage 
Vse(sat) Base Saturation Voltage 
ccb Collector-Base Capacitance 
ccb Collector-Base Capacitance 
lcso Collector Cutoff Current 
lcso(65°C) Collector Cutoff Current 
hfe High Frequency Current Gain (f = 100 MHz) 4.5 
Gpe Available Power Gain (neutralized) (Note 5) 

(f = 200 MHz) 
NF Noise Figure (f = 60 MHz) 

ri,'Cc Collector-Base Time Constant (f = 79.8 MHz) 
V8e(on) Base to Emitter On Voltage 
hr. Small Signal Current Gain' (f = 1.0 kHz) 12 
BVcso Collector to Base Breakdown Voltage 30 
Vceo<sust) Collector to Emitter Sustaining Voltage (Notes 3 and 4) 12 

BVeso Emitter to Base Breakdown Voltage 1.0 
po Power Output (f = 500 MHz) 
po Power Output (f = 930 MHz) 

-55°c to +125•c 
+12s•c Maximum 
+260°C Maximum 

TYP. 

50 
0.1 

1.3 
2.7 

9.0 
17 

4.0 

15 

40 
7.0 

0.5 Watt 
0.3 Watt 
0.2 Watt 

30 Volts 
12 Volts 

1.0 Volts 

MAX. 

250 
0.6 
1.0 
1.7 

50 
5.0 

1.0 
300 
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UNITS 

Volts 
Volts 
pf 
pf 
nA 
µA 

dB 

dB 

ps 
Volts 

Volts 
Volts 

Volts 
mW 
mW 

PHYSICAL DIMENSIONS 
In accordance with JEDEC (TO·I06) outline .222 ___ _ 

.192 

Emitter 
Lead No. I 

I I .240 
\ l MAX . 

II -t 11 ............... 
~ ~ ~_5MIN. 

Collector 
Lead No. 3 

NOTES: All dimensions in inches 
All leads electrically isolated from case 
Package weight is 0.31 gram. Package 
is electrically non-conductive material 

TEST CONDITIONS 

le =8.0 mA Vce=lOV 
le= 10 mA Is= 1.0 mA 
le= 10 mA Is= 1.0 mA 
le=O Vcs=lOV 
le= 0 Vcs = OV 
IE =0 Vcs=lOV 
IE=O Vcs = lOV 
le= 8.0 mA Vcf.= lOV 
le= 8.0 mA Vee= lOV 

le= 1.0 mA Vee= 6.0V 
R5 = 400n 
le= 8.0 mA Vcs = lOV 
le= 10 mA Yee= lOV 
lc=8.0mA Yee= lOV 
IE =0 le= lOOµA 
le= 3.0 mA Is =0 
(pulsed) 
le= 0 le= lOµA 
le= lOmA Yes= 10 V 
le= 10 mA Yes= 10 V 

•Planar is a patented Fairchild process. 
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FAIRCHILD TRANSISTOR 2N5130 

NOTES: 

INPUT 

INPUT 

NEUTRALIZED 10.7 MHz l.F. TEST CIRCUIT 

le=3.0mA 

Typical Gain = 37 dB 

2-8pF 

1.l~H 200pF 

.OlpF 

T1 = 2.6 T Primary #26 Nyclad 
10 T Secondary #26 Nyclad 

6.2 
kll 

-20V 

12pF 

.01 10011 

+lOV 

18~H 

T2 = 38 T Primary #36 Nyclad tapped at 25 T for Neut. 
2.5 Secondary #26 Nyclad 

NEUTRALIZED 45 MHz l.F. TEST CIRCUIT 

le=3.0mA 

Typical Gain = 28 dB 

+lOV 
45 MHz 

RFC .OlpF 

T2 

5pF 

.22pH 

Tl 

.22pH 30pF 

6.211 

-20V 

T, = 1.2 T Primary #26 Nyclad l Miller # 30.106 Core 
4.5 T Secondary #26 Nyclad \ 

T2 = 11 T Primary #26 Nyclad tapped at 4 T for Neut. 
1 T Secondary 

OUTPUT 

NEUTRALIZED 200 MHz POWER GAIN AMPLIFIER TEST CIRCUIT 

L1 - 3.5 Turns No. 16 wire; 
5/16 Dia; 7 /16 Long. 
Turns Ratio 4 to 2 

L2 - 8.0 Turns No. 16 wire; 
1/8 Dia; 7 /8 Long. 
Turns Ratio 8 to 1 

L, - 0.4·0.65 µ.h (adjustable core) 

10.8 MHz TO 10.7 MHz CONVERSION GAIN TEST CIRCUIT 

le=3.0mA 

Typical Gain = 25 dB 

5.5-
18pF 

6.2kll 

-20V 

118.7 
MH2 

INPUT 
l608C) 

5-10 
pf 

+lOV 

T1 = 3 T #16 tinned copper wire, tapped at 1 T 

0.1 

T2 = 2.5 T #16 tinned copper wire, tapped at 0.5 and 1 T 

T3 = 10 T #26 Nyclad Primary 
1 T #26 Nyclad Secondary 

930 MHz OSCILLATOR TEST CIRCUIT 

Yee= lOV 

Typical Power Out = 7.0 mW 

OUTPUT 

r---------, 
2.BpF 

2-8pF 

2.2kll 

I I 
I I 

' I 
I 
I 
I 5011 
L _______ J 

Ycc•lOV 
------------;11,1-------~ 

C1 and C2 are feed-through capacitors. 

L1 and L, are silver tubing with mutual coupling. 

This circuit is meant to be used with an attenuator and a filter. 
The collector supply is fed in through the attenuator. 

RFC 

.OOlpFf r.OlpF 

OUTPUT 
IMPEDANCE 

•5011 

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) These ratings give a maximum junction temperature of 125°C and junction to case thermal resistance of 200°C/Watt (derating factor of 5.0 mW!°C); junction to ambient thermal 

resistance of 500°C/Watt (derating factor of 2.0 mW 0 /C). 
(3) Rating refers to a high-current point where collector to emitter voltage is lowest. 
(4) Pulse Conditions: length= 300 µ.s; duty cycle::::; 1%. 
(5) Forward gain (dB) +reverse gain (dB) < (-20 dB). See test circuit. 
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2N5l31 
NPN GENERAL PURPOSE AMPLIFIER 

DIFFUSED SILICON PLANAR* TRANSISTORS 

• GAIN • • hFE = 30-500 AT 10 mA 
• BREAKDOWN VOLTAGE·· LVcEO = 15 V (MIN) 
• FREQUENCY RESPONSE • ·fr= 100 MHz (MIN) AT 10 mA 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 
Storage Temperature 
Operating Junction Temperature 
Soldering Temperature (10 second time limit) 

Maximum Power Dissipation 
Total Dissipation at 25°C Case Temperature (Note 2) 

at 25 • C Ambient Temperature (Note 2) 

Maximum Voltages and Current 
V eao Collector to Base Voltage 
VcEo Collector to Emitter Voltage (Note 3) 
VEso Emitter to Base Voltage 

ELECTRICAL CHARACTERISTICS (25 • C Free Air Temperature unless otherwise noted) 

SYMBOL CHARACTERISTICS MIN. 

hFE DC Pulse Current Gain (Note 4) 30 
hie High Frequency Current Gain (f = 100 MHz) 1.0 
V0 E(sat) Collector Saturation Voltage 
VsE(sat) Base Saturation Voltage 
leso Collector Cutoff Current 
leso(65°C) Collector Cutoff Current 
ccb Collector-Base Capacitance (f = l.OMHz) 
VcEo(sust) Collector to Emitter Sustaining Voltage (Notes 3 and 4) 15 
BVeso Collector to Base Breakdown Voltage 20 
BVEso Emitter to Base Bn:akdown Voltage 3.0 
hfe Small Signal Current Gain (f = 1.0 kHz) 25 

NOTES: 

-55°Cto +125°C 
125°C Maximum 
260°C Maximum 

MAX .. 

500 

1.0 
1.0 
50 
5.0 
6.0 

600 

0.5 Watt 
0.2 Watt 

20 Volts 
15 Volts 

3.0Volts 

UNITS 

Volts 
Volts 
nA 
µA 
pF 
Volts 
Volts 
Volts 

(!) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

PHYSICAL DIMENSIONS 
In accordance with JEDEC (T0-106) outline 

.222_,__ ___ 

.192 

3 LEADS 

:g~iDIA. 

Emitter 
Lead No. 1 

Base 
Lead No. 2 

Collector 
Lead No. 3 

NOTES: All dimensions in inches 
All leads electrically isolated from case 
Package weight is 0.31 gram. Package 
is electrically non-conductive material 

TEST CONDITIONS 

le= lOmA VcE = 1.0 V 
le= 10 mA V0 E = 15V 
le= 10 mA Is= 1.0 mA 
le= 10 mA Is= 1.0 mA 
IE =0 Yes= lOV 
IE =0 Yes= lOV 
IE =0 Yes= 10 V 
le =3.0mA Is =0 
le= lOOµA IE= 0 
10 =0 Ii:= lOµA 
10 = lOmA VcE = lOV 

*Planar is a patented Fairchild process. 

(2) These ratings give a maximum junction temperature of 125°C and junction to case thermal resistance of 200°C/Watt (derating factor of 5.0 mW/°C); junction to ambient thermal 
resistance of 500°C/Watt (derating factor of 2.0 mW!°C). 

(3) Rating refers to a high-current point where collector to emitter voltage is lowest. 
(4) Pulse Conditions: lengih = 300 µs; duty cycle= 1%. 
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• HIGH GAIN • • AP9 = 32 dB (TYP) @ 10.7 MHz 
AP9 = 55 dB (TYP) @ 455 kHz 

• HIGH CONVERSION GAIN • • Ge= 20 dB (TYP) 108 MHz to 10.7 MHz 
• LOW NOISE - ·NF= 4.0 dB (TYP) @ 1.0 MHz 
• LOW CAPACITANCE • • Ccb = 3.5 pf (MAX) @ 10 V 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 
Operating Junction Temperature 
Storage Temperature 
Lead Temperature (Soldering, 10 second time limit) 

Maximum Power Dissipation 
Total Dissipation at 25°C Case Temperature (Note 2) 

at 25 ° C AmbientTemperature (Note 2) 

Maximum Voltages and Current 
Vcso Collector to Base Voltage 
VcEO Collector to Emitter Voltage (Note 3) 
VEBo Emitter to Base Voltage 

ELECTRICAL CHARACTERISTICS (25 ° C Free Air Temperature unless otherwise noted) 

SYMBOL CHARACTERISTICS MIN. 

hFE DC Pulse Current Gain (Note 4) 30 
ICBO Collector Cutoff Current 
lcso(65°C) Collector Cutoff Current 

ccb Collector-Base Capacitance 
NF Spot Noise Figure (Note 5) 

Apg Available Power Gain (neutralized) (f = 10.7 MHz) 
Apg Available Power Gain (neutralized) (f = 455 kHz) 
Ge Conversion Gain (f = 108 MHz to 10.7 MHz) 
rb'Cc Collector-Base Time Constant (f = 80 MHz) 
BVcBo Collector to Base Breakdown Voltage 20 
VcEO(sust) Collector to Emitter Sustaining Voltage (Note 3) 20 
BVEBO Emitter to Base Breakdown Voltage 3.0 

hfe High Frequency Current Gain (f = 100 MHz) 2.0 

hfe Low Frequency Current Gain (f = 1.0 kHz) 20 
VBE(sat) Base Saturation Voltage (Note 5) 
VcE(sat) Collector Saturation Voltage (Note 5) 
V6E(on) Base to Emitter On Voltage (Note 5) 

NOTES: 

2N5132 
NPN AM/FM AMPLIFIER 

DIFFUSED SILICON PLANAR* TRANSISTOR 

125°C Maximum 
-55°C to +125°C 

260°C Maximum 

TYP. 

4.0 

32 
55 
20 
30 

3.5 

0.5 Watt 
0.2 Watt 

20 Volts 
20 Volts 

3.0 Volts 

MAX. 

400 
50 
5.0 
3.5 

650 
0.90 
2.0 

0.90 

UNITS 

nA 
µA 
pf 
dB 

dB 
dB 
dB 
ps 
Volts 
Volts 
Volts 

Volts 
Volts 
Volts 

PHYSICAL DIMENSIONS 
In accordance with JEDEC (T0-106) outline 

.222__,,.__ _ __, 

.192 

3 LEADS 

:~:~DIA. 

Emitter 
Lead No. 1 

I I .240 
: i MAX . 

II -i 11 ............... 
~ ~_5MIN. 

Base 
Lead No. 2 

Collector 
Lead No. 3 

NOTES: All dimensions in inches 
All leads electrically isolated from case 
Package weight is 0.31 gram. Package 
is electrically non-conductive material 

TEST CONDITIONS 

le= 10 mA VcE = lOV 
IE= 0 VcB = lOV 
IE= 0 VcB = lOV 
IE= 0 Yee= lOV 
le= 3.0 mA Yee= lOV 
f = 1.0 MHz Rs= 300!2 
le= 7.0 mA Yee= lOV 
le= 3.0 mA Yee= lOV 
le= 7.0mA Yee= lOV 
le= 10 mA VcE=l5V 
lc=.OlmA IE=O 
le= 10 mA (pulsed) IB = 0 
IE= .01 mA le=O 
le= 10 mA VcE = 15V 
le= 10 mA VcE = lOV 
le= 10 mA 16 = 1.0 mA 
le= 10 mA 16 = 1.0 mA 
le= 10 mA VcE = lOV 

•Planar is a patented Fairchild process. 

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) These ratings give a maximum junction temperature of 125°C and junction to casa thermal resistance of 200°C/Watt (derating factor of 5.0 mW/'C); junction to ambient thermal 

resistance of 500° /Watt (derating factor of 2.0 mW/'C). 
(3) Rating refers to a high·current point where collector to emitter voltage is lowest. 
(4) Pulse Conditions: length = 300 µ,s; duty cycle = 1 % . 
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FAIRCHILD TRANSISTOR 2N5132 

108MHzTO 10.7MHz CONVERSION GAIN h:sl\CIRCUIT 10.7MHz NEUTRALIZED POWER GAIN TEST CIRCUIT 

5011 INPUT 

108MHZ 
300,.v 

le=7.0 mA VeE = lOV 

TYPICAL CONVERSION GAIN = 20 dB 

27pF 5.5C 
18pF 

.____._ ..... 2.4kll 

llOpF 

.01,.Fl 

1-lOpF "" 

I0.7MHz 

.lff 
+lOV 

T3 ::m~ m1F~o~~0-106 
PRIMARY ••• 10 TURNS No. 36 ENAMELED 

WIRE. 
SECONDARY ••• ! 1/3 .TURNS No.28 

ENAMELED WIRE. 

5011 
INPUT 

10.7MHz 
IOOl'V 

le=7.0 mA Vee= lOV 

TYPICAL GAIN i:::: 32 dB 

1-lOpF .-----~----, T2 

620pF llOpF 

2.4kJl I.01,.F I.01,.F 

-= -= -VEE +lOV 
ADJUST FOR 7mA Ic 

Ti ~itt~~ gg~\; ~~~:0-106 T2 :m~ gg~w:.~0-106 
4 TURNS No.28 ENAMELED WIRE 

TAPPED 1.5 TURNS FROM GND. 
PRIMARY .•• IOTURNS No.36 

NE 

NEUTRALIZED A.M. R.F. AMPLIFIER TEST CIRCUIT 455kHz NEUTRALIZED A.M. l.F. AMPLIFIER TEST CIRCUIT 

5011 
INPUT 
1.6MHz 
15pV 

le =3.0 mA VeE = lOV 

TYPICAL GAIN = 46 dB 

2.4kll 

-av +IOV 
ADJUST FOR 3 mA Ic 

5011 
OUTPUT 

50Jl 
INPUT 

455 KHz 
20,.v 

le =3.0 mA VeE = lOV 

TYPICAL GAIN = 55 dB 

200Jl 
.---~-..--'Wl--O+IOV 

5 r----- -----, 
I 

T2 : 
.47pF 

41 
I 
I 
I 
I 
I 
I 

.--'F2--+-.,.--toJ08~1/rr 
I 
I 

1' :3 
I I 
L-----------J 

2700 
pf 

6.2kJl 

-20V 
ADJUST FOR 3mAic 

.22pF 

51Jl 

T1 13 T PRIMARY No. 26 NYCLAD I 
'.{;'4J,.5hECONDARY No.36 NYCLAD MILLER No.30-106 CORE 

T2 MILLER MIN. l.F. TRANSFORMER No. 2032. 

1.6MHzTO 455kHz AUTODYNE CONVERSION GAIN TEST CIRCUIT 

-VEE 
ADJUST FOR 3mA le 

le = 2.0-3.0 mA VCE = lOV 

TYPICAL GAIN= 42 dB 

9-35 220 
pf pf 

lOOJl 

+lOV 

50Jl 
OUTPUT 

51Jl 
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T MILLER COIL FOR!i' • 
I MILLER SLUG No.30-106 CORE 

PRIMARY ••. & T No. 28 ENAMELED WIRE 
SECONDARY .•. 28 T No. 36 ENAMELED WIRE 

T2 m~~ gg~~ ~~-R3~-106 

4 TURNS No. 2i':i t ENAMELED WIR0 
60 TURNS No.36 ENAMELED WIRE 

11/2 TURNS No.28""i 
ENAMELED WIRE_? 

T3 ~~Wi:i N&i~~3ijtit_~5 kHz TRANSFORMER 



2N5133 
NPN HIGH-GAIN, LOW-NOISE AMPLIFIER 

DIFFUSED SILICON PLANAR':' TRANSISTOR 

• LOW NOISE • -NF = 1.5 dB (TYP) @ 1.0 kHz 
• HIGH GAIN • • hFE = 60 (MIN), 220 (TYP) @ 1.0 mA 

hFE = 50 (TYP) @ 50 µA 
• BREAKDOWN VOLTAGE·· LVeEO = 18 VOLTS (MIN) 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 
Operating Junction Temperature 
Storage Temperature 
Lead Temperature (Soldering, 10 second time limit) 

Maximum Power Dissipation 
Total Dissipation at 25°C Case Temperature (Note 2) 

at 25 •c Ambient Temperature (Note 2) 

Maximum Voltages and Current 
V eBo Collector to Base Voltage 
Vern Collector to Emitter Voltage (Note 3) 
Vrn0 Emitter to Base Voltage 

ELECTRICAL CHARACTERISTICS (25 ° C Free Air Temperature unless otherwise noted) 

SYMBOL CHARACTERISTICS MIN. 

hFE DC Current Gain 60 
hFE DC Current Gain 

hie High Frequency Current Gain (f = 20 MHz) 

hie High Frequency Current Gain (f = 20 MHz) 2.0 
NF Narrow Band Noise Figure (f = 1.0 kHz) 

VeE(sat) Collector Saturation Voltage 

leBO Collector Cutoff Current 
le80 (65 • C) Collector Cutoff Current 

ccb Collector-Base Capacitance 

BVeso Collector to Base Breakdown Voltage 20 
Veeo(sust) Collector to Emitter Sustaining Voltage (Notes 3 and 4) 18 
BVEBO Emitter to Base Breakdown Voltage 3.0 
V6E(on) Base to Emitter On Voltage 

hie Small Signal Current Gain (f = 1.0 kHz) 50 

NOTES: 

125°C Maximum 
-55°cto +125°c 

260°C Maximum 

TYP. 

220 
50 
1.3 

1.5 

0.5 Watt 
0.2 Watt 

20 Volts 
18 Volts 

3.0 Volts 

MAX. 

1000 

20 

0.4 
50 
5.0 
5.0 

0.75 
1100 

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

UNITS 

dB 

Volts 
nA 
µA 
pf 
Volts 
Volts 
Volts 
Volts 

PHYSICAL DIMENSIONS 
In accordance with JEDEC (T0-106) outline 

.222--i----I 

.192 l~ll 

3 LEADS 

2i~ DIA. 

Emitter 
Lead No. 1 

.240 
MAX. 

~-t 
~ t __ :rN 

Base 
Lead No. 2 

Collector 
Lead No. 3 

NOTES: All dimensions in inches 
All leads electrically isolated from case 
Package weight is 0.31 gram. Package 
is electrically non-conductive material 

TEST CONDITIONS 

le= 1.0 mA VeE = 5.0V 
le= 50µA VeE = lOV 
le= 50µA VeE = 5.0V 
le= 1.0 mA VeE = 5.0V 
le= 30µA VeE = 5.0V 
PWR BW = 200 Hz R5 = 10 kn 
le= 1.0 mA 16 = 0.1 mA 
IE= 0 Ve6 =15V 
IE= 0 Ve6 =15V 
IE= 0 Ve6 = 5.0V 
le= 100 µA IE= 0 
le= 3.0 mA IB = 0 
IE= lOµA le=O 
le= lOOµA VeE = 5.0V 
le= 1.0 mA VeE = 5.0V 

*Planar is a patented Fairchild process. 

(2) These ratings give a maximum junction temperature of 125°C and junction to case thermal resistance of 200°C/Watt (derating factor of 5.0 mW!°C); junction to ambient 
thermal resistance of 500°C/Watt (derating factor of 2.0 mW!°C). 

(3) Rating refers to a high-current point where collector to emitter voltage is lowest. 
(4) Pulse Conditions: length= 300 µs; duty cycle= 1 % . 
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2N5134 
NPN HIGH-SPEED SATURATED SWITCH 

DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTOR 

• HIGH FREQUENCY CURRENT GAIN ••• f1 = 400 MHz (MIN) 
• LOW CAPACITANCE • • • • • • • • • • • • Ccb = 4 pf (MAX) 
• LOW CHARGE STORAGE TIME • • • • • • Ts = 18 ns (MAX) 
• LOW YcE(sat) ••••••••••••••• 0.2 VOLT (MAX) AT 10 mA 

ABSOLUTE MAXIMUM RATINGS (Note 1) 
Maximum Temperatures 

Storage Temperature 
Operating Junction Temperature 
Lead Temperature (Soldering, 10 second time limit) 

Maximum Power Dissipation 
Total Dissipation at 25 • C Case Temperature (Notes 2 and 3) 

at 25 • C Ambient Temperature 

Maximum Voltages and Current 
V eeo Collector to Base Voltage 
Yces Collector to Emitter Voltage 
Veeo Collector to Emitter Voltage 
Yeeo Emitter to Base Voltage 
le Collector Current (10 µs Pulse) 
le DC Collector Current 

ELECTRICAL CHARACTERISTICS (25"C Free Air Temperature unless otherwise noted) 

SYMBOL CHARACTERISTICS 

hFE DC Pulse Current Gain (Note 5) · 
hi;e DC Pulse Current Gain (Note 5) 
hFe DC Pulse Current Gain (Note 5) 
YeeCsat) Base Saturation Voltage 
VeeCsat) Base Saturation Voltage 
YeeCsat) Base Saturation Voltage 
Yee(sat) Base Saturation Voltage 
VcE(sat) Collector Saturation Voltage 
VceCsat) Collector Saturation Voltage 
VceCsat) Collector Saturation Voltage 
Vee( sat) ( +65°C) Collector Saturation Voltage 
YceCsat) Collector Saturation Voltage 
h18 High Frequency Current Gain (f= 100 MHz) 
Ccb Collector-Base Capacitance 
Ices Collector Reverse Current 
fc80(65°C) Collector Cutoff Current 
BVcEs Collector to Emitter Breakdown Voltage 
BV ceo Collector to Base Breakdown Voltage 
VeEo(sust) Collector to Emitter Sustaining Voltage (Notes 4 and 5) 
BVeso Emitter to Base Breakdown Voltage 
T1 Charge Storage Time Constant (Note 6) 
t0 n Turn On Time (Note 6) 
t011 Turn Off Time (Note 6) 

MIN. 

20 
15 

n.10 
0.72 

2.5 

20 
20 
10 
3.5 

-55°Cto +125°C 
125"C Maximum 
260°C Maximum 

0.5Watt 
0.2Watt 

20Volts 
20Volts 
lOVolts 

3.5 Volts 
500mA 
lOOmA 

PHYSICAL DIMENSIONS 
In ac.cordance with JEOEC (T0-106) outline .222__. __ _ 

.192 

Emitter 
Lead No. 1 

NOTES: All dimensions in inches 

Base 
Lead No. 2 

Collector 
Lead No. 3 

All leads electrically isolated from case 
Package wei&ht is 0.31 gram. Package 
is electrically non-conductive material 

TYP. MAX. UNITS TEST CONDITIONS 

66 
71 
40 

0.80 
0.85 
0.90 
1.10 
0.14 
0.12 
0.17 
0.19 
0.28 
5.75 
2.3 
0.05 
1.0 

7JJ 
8.0 
7.0 

150 

0.90 
1.10 

0.25 
0.20 

4.0 
0.40 
10 

18 
18 
18 

le= 10 mA Vee= 1.0V 
le= 30 mA Vee= 0.4V 
le= 100 mA Vee= 1.0V 

Volts le= 10 mA le= 1.0 mA 
Volts le = 10 mA le = 3.3 mA 
Volts le= 30 mA le= 3.0 mA 
Volts le = 100 mA le= 10 mA 
Volts le = 10 mA 18 = 1.0 mA 
Volts le= 10 mA le= 3.3 mA 
Volts le= 30 mA le= 3.0 mA 
Volts le= 10 mA le= 1.0 mA 
Volts le= 100 mA le= 10 mA 

le = 10 mA Yee = 10 V 
pf IE=O Yca=.5.0V 
µA VeE = 15 V VBE = 0 
µA IE= 0 Yee = 15 V 
Volts le = 10 µA VeE = 0 
Volts le= 10 µA IE= 0 
Volts le = 10 mA (pulsed) le = 0 
Volts le = 0 le = 10 µA 
ns le = 111 = 10 mA, 182 = -10 mA 
ns le= 10 mA, fe 1 = 3.3 mA 
ns le= 10 mA, 181 = 3.3 mA, 

182 = -3.3 mA 

*Planar is a patented Fairchild process. 
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NOTES: 

o~ 
-10 

Pulse Generator 
Vin Rise Time < 1 ns 
Source Impedance = 500 

PW ~ 300 ns 
Duty Cycle < 2 3 

Pulse Generator 
V1n Rise Time < 1 ns 
Source Impedance = 500 
PW ~ 300 ns 
Duty Cycle < 2 3 

Pulse Generator 

tr < 0.5 ns 

Z0 = 50 0 

- t A+ t B 
tpd = _2_0_ 

FAIRCHILD TRANSISTOR 2N5134 

CHARGE STORAGE TIME MEASUREMENT CIRCUIT 

560 

0.1 lkO 

0.0023 µF 
I 

0.002 

lOµF 10 
--'-+-11--------1 

+ 
11 v 

+ 
lOV 

t0 N - toFF MEASUREMENT CIRCUIT 

2200 0.1,uF 
~JVo,,.._--..--lt-!Ol Vo u t 

500 3.3k0 500 

0.0023 0.0023 
.µF µF 

0.005 µF 0.005.µF 

O.lµF O.lµF 

+ + 
V99 Vee= 3V 

CIRCUIT FOR MEASUREMENT OF PROPAGATION DELAY 

tpd = Average Propagation per Transistor 

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 

+6V 

0 
103 Pulse waveform 
at point 'A' 

-4V -----r·--------

To Sampling Oscilloscope 
Input Impedance = 500 
Rise Time ~ 1 ns 

0-T""--,\---------103 
v·n 

90 3 

t off t off 
V99= +12.0 V 
Vin=-20.9V 

To Sampling Oscilloscope 
Input Impedance = 500 
Rise Time ~ I ns 

Waveforms 1 and 2 Superimposed 

(3) These ratings give a maximum junction temperature of 125°C and junction to case thermal resistance of 200°C/Watt (derating factor of 5.0 mW/'C). Junction to ambient 
thermal resistance of 500'C/Watt (derating factor of 2.0 mW/'C). 

(4) Rating refers to a high-current point where collector to emitter voltage is lowest. 
(5) Pulse Conditions: length= 300 µs; duty cycle= I o/o. 
(6) See switching circuits for exact value of le, 181 , and 181 • 
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• HIGH GAIN - - hFE = 400 (TYP) @ 10 mA 
• BREAKDOWN VOLTAGE - - LVeeo = 25 VOLTS (MIN) 
• FREQUENCY RESPONSE - ·fr= 40 MHz (MIN) @ 30 mA 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 
Storage Temperature 
Operating Junction Temperature 
Lead Temperature (Soldering, 10 second time limit) 

Maximum Power Dissipation 
Total Dissipation at 25°C Case Temperature (Notes 2 and 3) 

at 25 ° C Ambient Temperature (Notes 2 and 3) 

Maximum Voltage and Current 
V eEs Collector to Emitter Voltage 
V eso Collector to Base Voltage 
Vern Collector to Emitter Voltage (Note 4) 
VEBo Emitter to Base Voltage 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

SYMBOL CHARACTERISTICS MIN. 

hFE DC Pulse Current Gain (Note 5) 50 
hFE DC Current Gain 15 
VsE Base-Emitter Voltage (Note 5) 
VCE(sat) Collector Saturation Voltage (Note 5) 
VsE(sat) Base Saturation Voltage (Note 5) 

hfe High Frequency Current Gain (f = 20 MHz) 2.0 
ccb Collector-Base Capacitance 

leso Collector Cutoff Current 
leso< +65 • C) Collector Cutoff Current 
BVeEs Collector to Emitter Breakdown Voltage 30 
BVeso Collector to Base Breakdown Voltage 30 
Veeo<sust) Collector Emitter Sustaining Voltage (Notes 4 and 5) 25 
BVEBO Emitter to Base Breakdown Voltage 4.0 
VsE Base to Emitter Voltage (Note 5) 

NOTES: 

2N5135 
NPN HIGH GAIN AMPLIFIER 

DIFFUSED SILICON PLANAR* TRANSISTOR 

-55°Cto +125°C 
+125°C Maximum 
+260°C Maximum 

TYP. 

400 
325 
0.87 
0.9 

13 

0.8 Watt 
0.3 Watt 

30 Volts 
30 Volts 
25 Volts 
4.0Volts 

MAX. 

600 

1.0 
1.0 
1.0 
15 
25 

300 
10 

1.0 

UNITS 

Volts 
Volts 
Volts 

pf 
nA 
µA 
Volts 
Volts 
Volts 
Volts 
Volts 

PHYSICAL DIMENSIONS 
in accordance with 

JEOEC (TO·l05) outline 

.325~1~x _____ ... I f 

.240 

~~· 
~ ·~ ~_jMIN 3 LEADS 

gm DIA. 

NOTES: All dimensions in inches 
Leads are gold·plated kovar 
Package is electrically Non· 
conductive material 
Package weight is0.66grarn 

TEST CONDITIONS 

le= 10 mA 
le=2.0mA 
le= lOOmA 
le= 100 mA 
le= 100 mA 
le= 30 mA 
IE= 0 
IE= 0 
IE=O 
le= 100 µA 
IE= 0 
le = 10 mA (pulsed) 
le=O 
le= 100 mA 

VcE = lOV 
VcE = lOV 
VeE = l.OV 
Is= 10 mA 
18 =10 mA 
VcE=lOV 
Yes= lOV 
Yes= 15 V 
Yes= 15 V 
VBE = 0 
le= 100 µA 
Is= 0 
IE=lOµA 
VeE = l.OV 

*Planar is a patented Fairchild process. 

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 
(3) These ratings give a maximum temperature of 125°C and junction to case thermal resistance of 125°C/Watt (derating factor of 8.0 mW/°C); junction to ambient thermal re­

sistance of 333°C/Watt (derating factor of 3.0 mW/°C). 
(4) Rating refers to a high-current point where collector to emitter voltage is lowest. · 
(5) Pulse Conditions: length= 300 µs; duty cycle:<::: I%. 
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2N5136 • 2N5137 
NPN GENERAL PURPOSE AMPLIFIERS 
DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS 

• LVeEO • • 20 VOLTS (MIN) 
• hFE • • 20-400 AT 150 mA 
• VeE(sat) • • 0.25 VOLT (MAX) AT 150 mA 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperature 
Storage Temperature 
Operating Junction Temperature 
Lead Temperature (Soldering, 10 second time limit) 

Maximum Power Dissipation (Notes 2 and 3) 
Total Dissipation at 25°C Case Temperature 

at 25°C Ambient Temperature 

Maximum Voltages and Current 
Ve80 Collector to Base Voltage 
VeEO Collector to Emitter Voltage (Note 4) 
VEBo Emitter to Base Voltage 

-55°Cto +125°C 
+125°C 
+260°C 

2N5136 2N5137 
0.8 Watt 0.6 Watt 
0.3 Watt 0.22 Watt 

2N5136 2N5137 
30 Volts 30 Volts 
20 Volts 20 Volts 

3.0 Volts 3.0 Volts 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

SYMBOL CHARACTERISTICS MIN. TYP. MAX. UNITS TEST CONDITIONS 

hFE DC Pulse Current Gain (Note 5) 20 100 400 le= 150 mA VeE =l.OV 
hFE DC Pulse Current Gain (Note 5) 20 le= 30 mA VeE =l.OV 
VeE(sat) Pulsed Collector Saturation Voltage (Note 5) 0.10 0.25 Volts le= 150 mA 18 = 15 mA 
V8E(sat) Pulsed Base Saturation Voltage (Note 5) 0.85 1.1 Volts le= 150 mA 18 = 15 mA 

hie High Frequency Current Gain (f = 20 MHz) 2.0 20 le= 50 mA VeE =5.0V 
ccb Collector-Base Capacitance 16 35 pF IE= 0 VeB = lOV 
ceb Emitter Base Capacitance 63 85 pF le=O VEB = 0.5V 

leBO Collector Cutoff Current 100 nA IE= 0 Ve8 = 20V 
le80(65 • C) Collector Cutoff Current 10 µA IE= 0 Ve8 = 20V 

IEBO Emitter Cutoff Current 100 nA le=O VEB = 2.0V 
BVeBo Collector to Base Breakdown Voltage 30 Volts le= lOOµA IE= 0 
VeEO(sust) Collector to Emitter Sustaining Voltage 20 Volts le= lOmA IB = 0 

(Notes 4 and 5) (pulsed) 

BVEBO Emitter to Base Breakdown Voltage 3.0 Volts le =0 IE=lOµA 
V8E(on) Base to Emitter On Voltage (Note 5) 1.1 Volts le= 150 mA VeE=l.OV 

NOTES: 
(1) These ratings are limiting values above which the serviteability of any individual semiconductor device may be impaired. 
(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 
(3) These ratings give a maximum junction temperature of 125°C and junction to case thermal resistance of 167'C/Watt (derating 

factor of 6.0 mW/'C); junction to ambient thermal resistance of 455°C/Watl (derating factor of 2.2 mW/'C) for 2N5137 and 
a junction to case thermal resistance of 125°C/Watt (derating factor of 8.0 mW/'C); junction to ambient thermal resistance 
of 333°C/Watt (derating factor of 3.0 mW/'C) for 2N5136. 

(4) This rating refers to a high current point where collector to emitter voltage is lowest. 

(5) Pulse Conditions: length= 300 µs; duty cycle= 1 % . 

PHYSICAL DIMENSIONS 
in accordance with 

JEDEC (T0-105) outline 

325 ~~x _____ _,

1 

,__ __ ____, 2lo 

~~ 
~ ~ ~_jMIN 3 LEADS 

gm DIA. 

NOTfS· All dimensions 1n inches 

Leadsaregold-olatedkovar 

Package is electrically Non· 
conductive material 
Packageweight1s0.66gram 

2N5136 

PHYSICAL DIMENSIONS 
In accordance with JEDEC (T0-106) outline 

. 222 ---i--------1 

.192 l~---r----T 

3 LEADS 

~:~DIA 

Emitter 
Lead No. 1 

.240 
MAX. 

............... -i 

.050 

~ ~ ~___JMIN 

Base 
Lead No. 2 

Collector 
Lead No. 3 

NOTES: All dimensions in inches 
All leads electrically isolated from case 
Package weight is 0.31 gram Package 
is electrically non-conductive material 

2N5137 

*Planar is a patented Fairchild process. 
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2N5138 
PNP LOW-LEVEL AMPLIFIER 

DIFFUSED SILICON PLANAR'~ TRANSISTOR 

• LOW NOISE FIGURE • • . . 0.7 dB (TYP) AT f = 1 kHz 
• HIGH CURRENT GAIN • • • hFE = 100 (TYP) AT le = 100 µA 
• HIGH BREAKDOWN • • • • • LVeeo = 30 V (MIN) 
• EXCELLENT BETA LINEARITY FROM 1 µA TO 50 mA 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 
Storage Temperatures 
Operating Junction Temperatures 
Lead Temperature (Soldering, 10 second time limit) 

Maximum Power Dissipation (Notes 2 and 3) 
Total Dissipation at 25°C Case Temperature 

at 25°C AmbientTemperature 

Maximum Voltages and Current 
V cso Collector to Base Voltage 
V cw Collector to Emitter Voltage 
V.EBo Emitter to Base Voltage 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

SYMBOL CHARACTERISTICS MIN. 

NF Narrow Band Noise Figure (f = 1.0 kHz) (Note 6) 

NF Wide Band Noise Figure (Note 7) 

NF Narrow Band Noise Figure (f = 1.0 kHz) (Note 8) 

hFE DC Current Gain 50 

hFE DC Current Gain 50 

flFE DC Pulse Current Gain (Note 5) 50 

BVcao Collector to Base Breakdown Voltage -30 
VeEO(sust) Collector to Emitter Sustaining Voltage (Notes 4 and 5) -30 

BVEBO Emitter to Base Breakdown Voltage -5.0 

•eso Collector Cutoff Current 

lc80(65°C) Collector Cutoff Current 
VcE(sat) Pulsed Collector Saturation Voltage (Note 5) 
V6E(sat) Pulsed Base Saturation Voltage (Note 5) 

V8E(on) Pulsed Base to Emitter "On" Voltage (Note 5) 

hie Small Signal Current Gain (f = 1.0 kHz) 40 

hie High Frequency Current Gain (f = 20 MHz) 1.5 

ccb Collector to Base Capacitance 

ceb Emitter to Base Capacitance 

-55° to +125°C 
+I25°c 
+260°C 

2N5138 
TYP. 

0.7 

1.0 

0.8 

100 

110 

120 

-0.74 

0.5 Watt 
0.2 Watt 

-30Volts 
-30Volts 
-5.0Volts 

MAX. 

800 

10 

3.0 
-0.3 

-1.0 

-1.0 

1000 

7.0 

30 
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UNITS 

dB 

dB 

dB 

Volts 

Volts 

Volts 

nA 

µA 
Volts 

Volts 

Volts 

pf 

pf 

PHYSICAL DIMENSIONS 
In accordance with JEDEC (T0-106) outline 

.222_11 

.192 1~11 

3 LEADS 

g;~ DIA 

Emitter 
Lead No. 1 

.240 
MAX. 

~---t 
~ ~ ~-:rN 

Base 
Lead No. 2 

Collector 
Lead No. 3 

NOTES: All dimensions in inches 
All leads electrically isolated from case 
Package werght rs 0.31 gram Package 
rs electrically non-conductive material 

TEST CONDITIONS 

le= 20 µA VcE = -5.0V 

le =20 µA VcE = -5.0V 
le= 250µA VOE= -5.0V 

le= 100 µA VcE = -lOV 
le= 1.0 mA VcE = -lOV 

le= 10 mA VcE = -lOV 
le= lOOµA IE= 0 
le= 10 mA (pulsed) 18 = 0 

le =0 IE= 100 µA 

le =0 Yes= -20V 

IE= 0 Vc8 = -20V 
le= 10 mA 18 =0.5 mA 
le= 10 mA 18 = 0.5 mA 

le= 10 mA VcE = -lOV 

le= 1.0 mA VcE = -lOV 
le= 0.5 mA VcE = -5.0V 

IE= 0 Vc8 = -5.0V 

lc=O VEB = -0.5V 

*Planar is a patented Fairchild process. 
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FAIRCHILD TRANSISTOR 2N5138 

NOTES: 
(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low-duty cycle operations. 
(3) These ratings give a maximum junction temperature of 125°C and junction lo case thermal resistance of 200°C/Watt (deraling factor of 5.0 mW/"C); junction lo ambient thermal 

resistance of 500°C/Watt (derating factor of 2.0 mW/"C). 
(4) This rating refers to a high-current point where collector to emitter voltage is lowest. 
(5) Pulse Conditions: length= 300 µs; duty cycle= 1%. 
(6) Rs= 10 kO, Power Bandwidth of 150 Hz. 
(7) Rs = 10 kO, Power Bandwidth of 15.7 kHz with 3.0 dB points at 10 Hz and 10 kHz. 
(8) Rs = 1.0 kO, Power Bandwidth of 150 Hz. 
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2N5139 
PNP HIGH-SPEED SWITCH AND RF AMPLIFIER 

DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTOR 

• HIGH BETA • • • • • • • hFe = 150 (TYP) AT 10 mA 
• HIGH FREQUENCY ••• fr= 500 MHz (TYP) AT 10 mA 
• LOW CAPACITANCE ••• Ccb = 2.2 pf (TYP) 
• HIGH VOLTAGE ••••• LVceo = 20 VOLTS (MIN) 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 
Storage Temperature 
Operating Junction Temperature 
Lead Temperature (Soldering, 10 second time limit) 

Maximum Power Dissipation (Notes 2 and 3) 
Total Dissipation at 25°C Case Temperature 

at 25°C Ambient Temperature 

Maximum Voltages and Current 
V eso Collector to Base Voltage 
Yem Collector to Emitter Voltage (Note 4) 
Veso Emitter to Base Voltage 
le Collector Current 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

SYMBOL CHARACTERISTICS MIN. 

hFE DC Current Gain 30 

hFE DC Current Gain 40 

hFE DC Pulse Current Gain (Note 5) 40 

hFE DC Pulse Current Gain (Note 5) 15 
Vee<sat) Collector Saturation Voltage 
Vee( sat) Pulsed Collector Saturation Voltage (Note 5) 
VceCsat) Pulsed Collector Saturation Voltage (Note 5) 
V8e(sat) Pulsed Base Saturation Voltage (Note 5) -0.7 
V8e(sat) Pulsed Base Saturation Voltage (Note 5) 

ton Turn On Time (Note 6) 

to ff Turn Off Time (Note 6) 

h1e High Frequency Current Gain (f = 100 MHz) 3.0 

Additional Electrical Characteristics on page 2 

NOTES: 

-55°C to +125°C 
+125°C Maximum 
+260°C Maximum 

TYP. 

70 
100 
150 
30 

-0.2 
-0.77 
-0.75 

5.0 

0.5 Watt 
0.2 Watt 

-20Volts 
-20Volts 
-5.0Volts 

lOOmA 

MAX. 

-0.15 
-0.20 
-0.5 
-1.0 
-1.25 

50 
200 

(1). These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

UNITS 

Volts 
Volts 
Volts 
Volts 
Volts 
ns 
ns 

PHYSICAL DIMENSIONS 
In accordance with JEDEC (T0-106) outline 
.222~ 

.192 l~---r---1 

Emitter 
Lead No. 1 

.240 
MAX. 

~---t 
~ ~~~IN. 

Base 
Lead No. 2 

Collector 
Lead No. 3 

NOTES: All dimensions in inches 
All leads electrically isolated from case 
P@clu~ge weight is 0.31 gram. Pac~:ge 

is electrically non·conductive material 

TEST CONDITIONS 

le= lOOµA Vee= -lOV 
le= 1.0 mA Vee= -lOV 
le= 10 mA Vee= -1.0 V 
le= 50 mA Vee= -lOV 
le= 1.0 mA Is= 0.1 mA 
le= 10 mA Is= 1.0 mA 
le= 50 mA Is= 5.0 mA 
le= 10 mA Is= 1.0 mA 
le= 50 mA 18 = 5.0 mA 
le= 50mA 181 =5.0 mA 
le= 50 mA ls 1 =5.0 mA 

ls2 = -5.0mA 
le= 10 mA Vee= -20V 

•Planar is a patented Fairchild process. 

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 
(3) These ratings give a maximum junction temperature of 125°C and junction to case thermal resistance of 200°C/Watt (derating factor of 5.0 mW!°C); junction to ambient thermal 

resistance of 500°C/Watt (derating factor of 2.0 mW!°C). 
(4) Rating refers to a high-current point where collector to emitter voltage is lowest. For more information send for Fairchild Publication APP-4/2. 
(5) Pulse Conditions: length = 300 µs; duty cycle = 1 % . 
(6) See switching circuit for exact values of le, IB1, and 182. 
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FAIRCHILD TRANSISTOR 2N5139 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

SYMBOL CHARACTER I ST! CS MIN. TYP. MAX. 

VcEO(sust) Collector to Emitter Sustaining Voltage (Notes 4 and 5) -20 

BVcso Collector to Base Breakdown Volt~ge -20 

BVcES Collector to Emitter Breakdown Voltage -20 

BVEBO Emitter to Base Breakdown Voltage -5.0 

ICES Collector Reverse Current 50 
ICES( +65°C) Collector Reverse Current 25 

ccb Collector to Base Capacitance 5.0 

ceb Emitter to Base Capacitance 8.0 

SWITCHING TIME TEST CIRCUIT 

v88 ,+3.ov Vcc'-lOV 

< lkil 20on 

.. 820il 
V1 N o-------1-' L1--_._ _ __,.,.,..___.r 

-B.3 V 
O.ll'F 

PULSE SOURCE son 

ZIN'50il 

PW' 500 ns 
fr, ff< l.Ons 

VIN '-8.3V 

4-188 

UNITS TEST CONDITIONS 

Volts le = 10 mA (pulsed) 
Volts le= lOOµA 
Volts le= lOOµA 
Volts le= 0 
nA VCE=-15V 
µA VcE = -15V 
pf IE= 0 
pF le= 0 

TO SAMPLING SCOPE 
INPUT Z"'lOOkil 
f 1 <1.0ns 

16 = 0 
IE= 0 
VBE = 0 
IE=lOOµA 
VBE = 0 
VBE = 0 
Yes= -lOV 
VEB = -0.5 v 



2N5140 
PNP ULTRA HIGH-SPEED SWITCH 

• ULTRA HIGH SPEED ••••••• t0 n = 20 ns (MAX) AT le= 10 mA 
t011 = 20 ns (MAX) AT le = 10 mA 

-e LOW SATURATION VOLTAGE ••• VeE(sat) = -0.2 V (MAX) AT le = 10 mA 
• LOW CAPACITANCE • • • • • • • Ccb = 5.0 pf (MAX) 
• LOW LEAKAGE • • • • • • • • • • ICES = 50 nA (MAX) 

ABSOLUTE MAXIMUM RATINGS (Noteo 1) 

Maximum Temperatures 
Storage Temperature 
Operating Junction Temperature 
Lead Temperature (Soldering, 10 second time limit) 

Maximum Power Dissipation 
Total Dissipation at 25°C Case Temperature (Notes 2 and 3) 

at 25°C Free Air Temperature (Notes 2 and 3) 

Maximum Voltages and Current 
V cao Co!!ector to Base Vo!tage 
Vcm Collector to Emitter Voltage (Note 4) 
VEBO Emitter to Base Voltage 
le Collector Current 

SILICON PLANAR'~ 

-55°C to +125°C 
+125°C Maximum 
+260°C Maximum 

0.5 Watt 
0.2 Watt 

-5.0Voits 
-5.0Volts 
-4.0Volts 

50 mA 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

SYMBOL CHARACTERISTICS MIN. TYP. MAX. 

ton Turn On Time (Note 6, Fig. I) 10 20 
tofl Turn Off Time (Note 6, Fig. 1) 13 20 

r, Charge Storage Time (Note 6,Fig. 2) 15 

hFE DC Pulse Current Gain (Note 5) 20 50 140 
hFE DC Pulse Current Gain (Note 5) 30 
hFE DC Pulse Current Gain (Note 5) 70 
hie High Frequency Current Gain (f = 100 MHz) 4.0 10 
ccb Collector to Base Capacitance 2.0 5.0 
c.b Emitter to Base Capacitance 2.5 5.0 
VsE(sat) Pulsed Base Saturation Voltage (Note 5) -0.88 -1.20 
VeE(sat) Pulsed Collector Saturation Voltage (Note 5) -0.08 -0.2 
VeE(sat) Pulsed Collector Saturation Voltage (Note 5) -0.20 -0.75 
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EPITAXIAL TRANSISTOR 

UNITS 

ns 
ns 

ns 

pf 
pF 
Volts 
Volts 
Volts 

PHYSICAL DIMENSIONS 
In accordance with JEDEC (T0-106) outline 

.222 

.192 

Emitter 
Lead No. 1-

I I .240 
: i MAX. ,, -t ,, 
~ 

~ ~_JMIN. 

Base 
Lead No_ 2 

Collector 
Lead No. 3 

NOTES: AH dimensions in inches 
All leads electrically isolated from case 
Package weight is 0.31 gram_ Package 
is electrically non·conductive material 

TEST CONDITIONS 

le= 10 mA ls1 =1.0 mA 
le= 10 mA ls1 = l.OmA 

182 =-1.0mA 
le""' lOmA 181 = 10 mA 

162 = -10 mA 
le= 10 mA VeE = -1.0 V 
le= 1.0 mA VeE = -0.5V 
le= 50 mA VeE = -1.0V 
le= 10 mA VeE = -5.0V 
Yes= -5.0V le=O 
le=O Vee =-0.5V 
le= 10 mA Is= 1.0 mA 
le= 10 mA 18 = 1.0 mA 
le= 50 mA 16 = 5.0 mA 

*Planar is a patented Fairchild process. 
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FAIRCHILD TRANSISTOR 2N5140 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

SYMBOL CHARACTERISTICS MIN. TYP. MAX. UNITS TEST CONDITIONS 

leES Collector Reverse Current 0.1 50 nA VeE = -3.0V VBE = 0 
leEs< +65oC) Collector Reverse Current 1.0 5.0 µA VeE = -3.0V VBE = 0 
Vceo<sust) Collector to Emitter Sustaining Voltage (Notes 4 and 5) -5.0 Volts le= 10 mA 18 = 0 
BVEBO Emitter to Base Breakdown Voltage -4.0 Volts le=O IE= 100 µA 
BVeEs Collector to Emitter Breakdown Voltage -5.0 Volts le= lOOµA VBE = 0 
BVeso Collector to Base Breakdown Voltage -5.0 Volts le= lOOµA IE= 0 

NOTES: 

(1) These ratings are limiting values above which the serviceability of any semiconductor device may be impaired. 
(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 
(3) These ratings give a maximum junction temperature of 125°C and junction to case thermal resistance of 200°C/Watt (derating factor of 5.0 mW/°C); junction to ambient 

thermal resistance of 500°C/Watt (derating factor of 2.0 mW/°C). 
(4) This rating refers to a high-current point where collector to emitter voltage is lowest. 
(5) Pulse Conditions: length = 300 µs; duty cycle = 1 %-
(6) See switching circuit for exact values of le, 181 and 182. 

Fig. 1 

TURN ON AND TURN OFF TEST CIRCUIT 

2.2kU 

Vee= -1.5V 
9 

1301"! 

v1N T 0
·:rF 

5kl"! 

----0-u TO SAMPLING SCOPE 
ZIN~ lOOk.n 

P.W.= 240ns 
"'"', 

Z1N = 50 
tr s 1.0ns 5Ul 

~ 
V99 =GROUND 
V1N = -5.SV 

"*" to FF 
V99 = -8.0V 
V1N = +9.SV 

IC "'10mA, 191 "'l.OmA, 192"' -1.0mA 

Fig. 2 

CHARGE STORAGE TIME TEST CIRCUIT 

Vee = -lOV Vee= -3.0V 

V;0 = +9.0V ...r--l_ o l.,.SOl.oiaiF P.W. = 240ns 
Z1n=50'2 
tr :'>l.Ons 

lcr::: lOmA, le1 r:; lOmA, 192 ~-lOmA 
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2N5141 
PNP HIGH-SPEED SWITCH 

DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTOR 

• FAST SWITCHING TIME • • • • • t0 n = 90 ns (MAX) 
t011 = 150 ns (MAX) 

• LOW CAPACITANCE ••••••• Ceb = 8 pf (MAX) 
Ccb = 7 pf (MAX) 

• HIGH FREQUENCY •••••••• 11 = 300 MHz (MIN) 
• LOW SATURATION VOLTAGE ••• YcE(sat) = 0.2 V (MAX) 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 
Storage Temperature 
Operating Junction Temperature 
Lead Temperature (Soldering, 10 second time limit) 

Maximum Power Dissipation (Notes 2 and 3) 
Total Dissipation at 25°C Case Temperature 

at 25° C Ambient Temperature 

Maximum Voltages and Current 
V eeo Collector to Base Voltage 
Vern Collector to Emitter Voltage (Note 4) 
VEBO Emitter to Base Voltage 
V CES Collector to Emitter Voltage 
le Collector Current 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

SYMBOL CHARACTERISTICS MIN. 

Yce<sat) Pulsed Collector-Emitter Saturation (Note 5) 
VeE(sat) Pulsed Collector-Emitter Saturation (Note 5) 
Yce<sat) Pulsed Collector-Emitter Saturation (Note 5) 

h,. High Frequency Current Gain (f = 100 MHz) 3.0 
ccb Collector to 3ase Capacitance 
c.b Emitter to Base Capacitance 
leES Collector Reverse Current 
lees(65°C) Collector Reverse Current 

ton Turn On Time (Note 6, Figure 1) 

to ff Turn Off Time (Note 6, Figure 1) 

td Delay Time (Note 6, Figure 1) 
t. Rise Time (Note 6, Figure 1) 
t, Storage Time (Note 6, Figure 1) 
t, Fall Time (Note 6, Figure 1) 

NOTES: 

-55°C to +125°c 
+125°C 
+260°c 

TYP. 

-0.07 
-0.10 
-0.25 

12 
3.3 
3.8 
0.05 

0.002 
25 
40 

4 
6 
12 
3 

0.5 Watt 
0.2Watt 

-6.0Volts 
,.-6.0Volts 
-6.0Volts 
-4.0Volts 

100 mA 

MAX. 

-0.2 
-0.25 
-0.6 

7.0 
8.0 
100· 
10 
90 

150 

45 
70 
100 
70 

UNITS 

Volts 
Volts 
Volts 

pf 
pf 
nA 
µA 
ns 
ns 

ns 
ns 
ns 
ns 

PHYSICAL DIMENSIONS 

3 LEADS 

:g~:DIA. 

Emitter 
Lead No. I 

Base 
Lead No. 2 

Collector 
Lead No. 3 

NOTES: All dimensions in inches 
All leads electrically isolated from case 
Package weight is 0.31 gram. Package 
is electrically non-conductive material 

TEST CONDITIONS 

le= 10 mA le= 1.0 mA 
le= 30 mA 18 = 3.0 mA 
le= 100 mA le= 10 mA 
le =20mA Yee= -5.0V 
le= 0 Yee =-5.0V 
lc=O VEB = -0.5V 
VcE= -4.0V VEB = 0 
VcE = -4.0V VEB = 0 
lc=30mA le1 =3.0mA 
le= 30mA le1=3.0 mA 

le2 = -3.0mA 
le= 30mA le1=3.0mA 
le= 30mA le1=3.0mA 
le= 30mA le1 = lez = 3.0 mA 
le= 30mA le1 = le2 = 3.0 mA 

*Planar is a patented Fairchild process. 

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 
(3) These ratings give a maximum junction temperature of 125°C and junction to case thermal resistance of 200°C/watt (deraling factor of 5.0 mW/"C); junction to ambient thermal 

resistance of 500°C/watt (derating factor of 2.0 mW/"C). 
(4) This rating refers to a high-current point where collector to emitter voltage is lowest. 
(5) Pulse Conditions: length = 200 µs; duty cycle= 1 % . 
(6) See switching circuits for exact values of le, I", and I"· 
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FAIRCHILD TRANSISTOR 2N5141 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

SYMBOL CHARACTERISTICS MIN. TYP. MAX. UNITS TEST CONDITIONS 

VsE(sat) Pulsed Base-Emitter Saturation Voltage -0.88 -1.1 Volts le= 10 mA Is= 1.0 mA 
VsE(sat) Pulsed Base-Emitter Saturation Voltage -0.8 -0.93 -1.25 Volts le= 30 mA Is= 3.0 mA 
VsE(sat) Pulsed Base-Emitter Saturation Voltage -1.14 -2.0 Volts le= 100 mA Is= 10 mA 
VcEo(sust) Collector-Emitter Sustaining Voltage (Notes 4 and 5) -6.0 Volts le= 10 mA (pulsed) 18 =0 
BVcso Collector-Base Breakdown Voltage -6.0 Volts le= lOOµA IE=O 
BVESO Emitter-Base Breakdown Voltage -4.0 Volts IE= lOOµA le=O 
hFE DC Pulse Current Gain 15 44 le= 1.0 mA VeE = -2.0V 
hFE DC Pulse Current Gain (Note 5) 25 55 le= lOmA VeE = -2.0V 
hFE DC Pulse Current Gain (Note 5) 30 63 le= 30 mA VeE = -2.0V 
hFE DC Pulse Current Gain (Note 5) 15 55 le= 100 mA VeE = -5.0V 

SWITCHING TIME TEST CIRCUIT 
(Figure 1) 

Vee Vee =-3.ov 

O.ll'F O.ll'F 

r·~ r~ 
1.0k.ll 94.ll 

t----<> TO SAMPLING OSCILLOSCOPE 

SL O.ll'F 2kil t, s.1.0ns 

T-
ZIN =lOM.Q 

PW= 400ns ""' Ir S.1.0ns 
Z1N = 50.Q 

-= 

'd· 1,,ton•Vee =GROUNDED VIN= -6.BV 

1,, 't·'off,Vee=-9.BV V1N= +11.65V 
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2N5142 • 2N5143 
PNP HIGH-CURRENT SWITCHES 

DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS 

• ULTRA-LOW COST PNP TRANSISTOR 
• BETA ••••••••••••••• hFe = 30 (MIN) AT 50 mA 

hFe = 15 (MIN) AT 300 mA 
• LOW SATURATION VOLTAGE , •• Vce(sat) = - 0.08 V (TYP) AT 50 mA 

Vce(~t) = - 0.50 V (TYP) AT 300 mA 
• FAST SWITCHING •••••• , •• t0 " = 30 ns (TYP) AT 300 mA 

t0 t1 = 65 ns (TYP) AT 300 mA 
• BREAKDOWN VOLTAGE •••••• LVceo =-20 VOLTS (MIN) AT 10 mA 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatilres 
Storage Temperature 
Operating Junction Temperature 
Lead Temperature (Soldering, 10 second time limit) 

Maximum Power Dissipation (Notes 2 and 3) 
Total Dissipation at 25°C Case Temperature 

at 25°C Free Air Temperature 

Maximum Voltages and Current 
V cso Collector to Base Voltage 
VcEO Collector to Emitter Voltage (Note 4) 
Ve80 Emitter to Base Voltage 
le Collector Current 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

SYMBOL CHARACTERISTICS MIN. TYP. MAX. UNITS 

hFe DC Pulse Current Gain (Note 5) 30 70 

hFE DC Pulse Current Gain (Note 5) 15 50 

hfe High Frequency Current Gain (f = 100 MHz) 1.0 1.9 

ccb Collector to Base Capacitance 4.5 10 pF 

c.b Emitter to Base Capacitance 15 30 pF 

-55°C to +125°C 
+125°C Maximum 
+260°C Maximum 

2N5142 
0.7 Watt 
0.3 Watt 

2N5143 
0.5 Watt 
0.2 Watt 

-20Volts 
-20Volts 
-4.0Volts 

500mA 

TEST CONDITIONS 

le= 50 mA Vee= -1.0V 

le= 300 mA Vee= -1.0 V 

le= 50 mA Vee= -3.0V 

le=O Vc8 =-10V 

le = 0 Ves = -0.5 V 

PHYSICAL DIMENSIONS 
in accordance with 

_JEDEC (TO·!OS) outline 

.325 ~1!x·-+-----.; 

.240 

~-T 
3 LEADS 

:8l~ DIA. 
~ ~ ~_JMIN. 

NOHS: All dimensions in inches 
Leadsaregold·Dlatedkovar 
Package iselectricallyNon­
conductive material 
Packaga weight is 0.66 gram 

2N5142 

PHYSICAL DIMENSIONS 

3 LEADS 

:~i~DIA. 

Base 
Lead No. 2 

*Planar is a patented Fairchild process. Emitter 
Lead No. I 

Collector 
Lead No. 3 

NOTES: 
(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 

NOTES: All dimensions in inches 
All leads electrically isolated from case 
Package weight is 0.31 grant Package 
is electrically non·conductive material 

2N5143 

(3) These ratings give a maximum junction temperature of 125°C and junction to case thermal resistance of 143°C/Watt (derating factor of 7.0 mW!°C) for the 2N5142; and 200°C/ 
Watt (derating factor of 5.0 mW!°C) for the 2N5143. junction to ambient thermal resistance of 333°C/Watt (derating factor of 3.0 mW!°C) for the 2N5142; and 500°C/Watt 
(derating factor of 5.0 mW!°C) for the 2N5143. 

(4) Rating refers to a high-current point where collector to emitter voltage is lowest. 
(5) Pulse Conditions: length = 300 µs; duty cycle = 1 % . 
(6) See switching circuit for exact values of le, 181, and 1,,. 
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FAIRCHILD TRANSISTORS 2N5142 • 2N5143 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

SYMBOL CHARACTERISTICS MIN. TYP. MAX. UNITS TEST CONDITIONS 

VeE(sat) Collector Saturation Voltage (Pulsed, Note 5) -0.08 -0.5 Volts le= 50 mA la= 2.5mA 

Vei:Csat) Collector Saturation Voltage (Pulsed, Note 5) -0.5 -2.0 Volts le =300 mA la= 30mA 

VeEo(sust) Collector to Emitter Sustaining Voltage (Notes 4 and 5) -20 Volts le = 10 mA (pulsed) la =0 
VaE(sat) Base Saturation Voltage (Pulsed, Note 5) -0.9 -1.5 Volts le= 50 mA la= 2.5 mA 

VaE(sat) Base Saturation Voltage (Pulsed, Note 5) -0.8 -2.5 Volts le= 300 mA la= 30 mA 

BVEao Emitter to Base Breakdown Voltage -4.0 Volts le=O IE= 100 µA 

BVeao Collector to Base Breakdown Voltage -20 Volts le= lOOµA IE= 0 

ton Turn On Time (Note 6) 30 100 ns le= 300mA 1a 1 =30mA 

toll Turn Off Time (Note 6) 65 200 ns le= 300mA,1a 1 = 30mA,1a2 = -30 mA 

leEs Collector Reverse Current 35 nA VeE = -12V VaE = 0 

ICES Collector Reverse Current ( +65°C) 2.0 µA VcE = -12V VaE= 0 

TURN ON AND TURN OFF TEST CIRCUIT 

+3.1 v -lOV 
;> 0 

30!2 
i kn 

PULSE GENERATOR 
1' TO SAMPLING OSCILLOSCOPE ~ 

,·~rr 170£1 ' lr::!l.Ons 

L...J "- Z1N!:O.lmn ~ II ~ 

V1N = -9.0V 
75£1 Ir, If~ 15ns 

PW=0.51's 
ZIN• 50£1 

~ 
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2N5·24·2 • 2N5243. 
PNP HIGH-CURRENT SWITCHES 

DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS 

• FAST SWITCHING •••••••• t0 n = 25 ns (TYP) AT 500 mA 
t011 = 65 ns (TYP) AT 500 mA 

• LOW SATURATION VOLTAGE ••• VcE(satl = 9.75 V (MAX) AT 1.0 A 
• HIGH FREQUENCY •••••••• f1 = 250 MHz (TYP) AT 50 mA 
• HIGH BETA •••••••••••• hFE = 25 • 100 AT 500 mA 

hFE = 50 (TYP) AT 1.0 A 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 
Storage Temperature 
Operating Junctil>n Temperature 
Lead Te!'llperature (soldering, 10 second time limit) 

Maximum Power Dissipation (Notes 2 and 3) 
Total Dissipation at 25°C Case Temperature 

at 25°C Ambient Temperature 

Maximum Voltages and Current 
V eso Collector to Base Voltage 
VeEs Collector to Emitter Voltage 
YeEo Collector to Emitter Voltage (Note 4) 
VEBo Emitter to Base Voltage 
le Collector Current 

2N5242 
-20Volts 
-20Volts 
-20Volts 

-55°C to +125°C 
+125°C 
+260°C 

4.0 Watts 
0.5 Watt 

2N5243 
-30Volts 
-30Volts 
-30Volts 

-5.0Volts -5.0Volts 
1.0 Amp 1.0 Amp 

ELECTRICAL CHARACTERISTICS .(25°C Free Air Temperature unless otherwise noted) 

2N5242 2N5243 
SYMBOL CHARACTERISTICS MIN. TYP. MAX. MIN. TYP. MAX. 

VeEO(sus) Collector to Emitter Sustaining Voltage (Notes 4 and 5) -20 -30 

VeE(sat) Pulsed Collector Saturation Voltage (Note 5) -0.22 -0.38 -0.24 -0.38 

VeE(satl Pulsed Collector Saturation Voltage (Note 5) -0.33 -0.75 -0.33 -Q.75 

hFE DC Pulse Current Gain (Note 5) 25 50 100 25 45 100 

hFE DC Pulse Current Gain (Note 5) 25 50 25 45 

ton Turn On Time (Note 6) 25 40 25 40 

toll Turn Off Time (Note 6) 65 90 65 90 

ccb Collector to Base Capacitance 20 35 18 35 

hie High Frequency Current Gain (f = 100 MHz) 1.7 2.5 1.7 2.3 

-NOTES: 

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) These are steady state limits. The factory· should be consulted on applications inyqlving pulsed or I.ow duty cycle operations. 

UNITS 

Volts 
Volts 
Volts 

RS 

ns 

pf 

PHYSICAL DIMENSIONS 
in accordance with 

JEDEC (T0-105) outline 

.325 ~,~---------< 

3 LEADS 

:&rn DIA.-

NOTES: An dimensions in inches 
Leads are gold-plated nickel 
Packase iselectricallyNon­
C(lnductive material 
Packaa:e weight is 0.66 gram 

TEST CONDITIONS 

le= lOmA Is= 0 
le= 500 mA Is= 50 mA 
le= l.OA la= 100 mA 
le= 500mA VeE = -1.0 V 
le= l.OA VeE = -5.0V 
le= 500mA 1a 1 ,...,,; 50 mA 
le= 500 mA 1a 1 =50 mA 

1a2 = -50 mA 
IE= 0 Yes= -lOV 
le= 50mA VeE = -lOV 

.*Planar is a· patented Fairchild process. 

(3) These ratings give a maximum junction temperature of 125°C and junction to case thermal resistance of 25°C/Watt (derating factor of 40 mWl°C); junction to ambient thermal 
resistance of 200°C/Watt (derating factor of 5.0 mW/°C). 

(4) This rating refers to a high current point where collector to emitter V<lltage is lowest. 
(5) Pulse Conditions: length = 300 µs; duty cycle = 1 % . 
(6) See switching circuit for exact valu.es of le, 181 and le" 
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FAIRCHILD TRANSISTORS 2N5242 • 2N5243 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 
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-800 
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~ -400 

-"' -200 

2N5242 2N5243 
SYMBOL CHARACTERISTICS MIN. TYP. MAX. MIN. TYP. MAX. UNITS TEST CONDITIONS 

BVcso Collector to Base Breakdown Voltage -20 -30 Volts le= lOOµA IE= 0 
BVCES Collector to Emitter Breakdown Voltage -20 -30 Volts le= 100 µA VsE = 0 
BVESO Emitter to Base Breakdown Voltage -5.0 -5.0 Volts le= 0 IE= 100 µA 
hFE DC Pulse Current Gain (Note-5) 15 45 15 40 le= 100 mA VcE = -1.0V 

VCE{sat) Pulsed Collector Saturation Voltage (Note 5) -0.1 -0.2 -0.12 -0.2 Volts le= lOOmA Is= 10 mA 
VSE{sat) Pulsed Base Saturation Voltage (Note 5) -0.8 -1.0 -0.8 -1.0 Volts le= 100 mA Is= 10 mA 

VBE(sat) Pulsed Base Saturation Voltage (Note 5) -0.9 -1.02 -1.4 -0.9 -1.02 -1.4 Volts le= 500 mA 16 = 50 mA 

VSE(sat) Pulsed Base Saturation Voltage (Note 5) -1.2 -1.75 -1.2 -1.75 Volts le= LOA Is= 100 mA 
ICES Collector Reverse Current 6.0 100 nA VCE=-lOV VsE = 0 
ICES Collector Reverse Current 8.0 100 nA VCE = -20V VsE = 0 
lcEs(65oC) Collector Reverse Current 0.1 1.0 µA VcE = -lOV VsE = 0 
ICEs(65°C) Collector Reverse Cumrnt 0.15 1.0 µA VcE = -20V VsE = 0 
ceb Emitter to Base Capacitance 80 100 80 100 pf le= 0 VsE = 0.5 v 

TYPICAL ELECTRICAL CHARACTERISTICS 

2N5242 2N5243 

COLLECTOR CHARACTERISTICS" COLLECTOR CHARACTERISTICS" COLLECTOR CHARACTERISTICS" COLLECTOR CHARACTERISTICS" 

-10 -40 -50 

VcE - COLLECTOR TO EMITIER VOLTAGE - VOLTS 

COLLECTOR CHARACTERISTICS" 

-0.2 -0.4 -0.6 -0.8 -1.0 

VCE - COLLECTOR TO EMITTER VOLTAGE - VOLTS 

-16 

"' "' E E 

!z z 

~ -12 
~ 

-12 
~ 
u 

~ ~ 

I -8.0 
g 
~ -8.0 

_u 
-4.0 

-10 -20 -30 -40 -50 

VcE - COUECTOR TO EMITTER VOLTAGE - VOLTS VcE - COLLECTOR TO EMITIER VOLTAGE - VOLTS 

2N5242 • 2N5243 

COLLECTOR CHARACTERISTICS" 

z 

B -@O 

f--+-~rfl>"A-....,j...<q----1 
g 

~ -400f---+-~'-J"'-+--4~4--+--l--+--I 

-0.2 -0.4 -1.0 

V CE - COLLECTOR TO EM1 TTER VOLT AGE - VOLTS 

-1000 

"' -800 
E 

z 

~ -600 

~ 

g 
~ -400 

_u -200 

0 
0 

BASE CHARACTERISTICS* 

"El t--lOOmA 

Ii' t--80 mA 

-60 mA 

-40 mA 

IBM-lOmA f-J "El 

Ji !!! 
7111111 

V!!l/11 
-0.4 -0.8 -1.2 -1.6 -2.0 

VBE - BASE TO EMITTER VOLTAGE - VOLTS 

-;; -16 

..!-
15 
"' B -12 

"' !'--.I'-+.."' g 
~ -8.0 

8 .,__+-...,.__~-+---l.,__+--JH+-+--+--i 

' 
~ - 4.0 ~+-:::::1--"!0 

-1000 

-: -800 

' 5 
~ -600 a 
"' g 
~ -400 
::I 
8 
' ~ -200 

-10 -20 -40 -50 

VcE - COLLECTOR-EMITTER VOLTAGE-VOLTS 

BASE CHARACTERISTICSc 

TA•25"C -60mA 

I i-'"~mA 

-40mA- !---11_0mj_ 

p120mA 

-20mAh 

le•-lOmA--1 

/J./i 
-0.4 -0.B -1.2 -1.6 -2.0 

VBE - BASE TO EMITTER VOLTAGE-VOLTS 

•Single family characteristics on Transistor Curve Tracer 
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FAIRCHILD TRANSISTORS 2N5242 • •. 2N5243 

200 

DC PULSE CURRENT GAIN 
VERSUS COLLECTOR CURRENT 
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TYPICAL ELECTRICAL CHARACTERISTICS 
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FAIRCHILD TRANSISTORS 2N5242 • 2N5243 

TYPICAL ELECTRICAL CHARACTERISTICS 

DELAY TIME VERSUS TURN ON 
BASE CURRENT AND REVERSE 

~ BASE EMITTER VOLTAGE 
g 5·0 Ic • 500mA 

~ vcc ·-1ov1 
~ 4,0 ~·1--1--+--+---#__,f---4 ___ -l 
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RISE TIME VERSUS COLLECTOR 
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~ 50 i---'"""=+----+--+-+--:.1 
"' a 
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le - COLLECTOR CURRENT-mA 

TURN-ON CIRCUIT 

+2.0V 

O.lµF 20pF 

r 2000 r 
2.0pF 2000 

50 

... 
E 

~ 40 
~ 
"' "' B 30 
Ill 
::I 
~ 20 
z 
"' :::0 
I-

~ 10 
!} 

0 

-IOV 

0 

STORAGE TIME VERSUS 
TURN ON AND TURN OFF 

BASE CURRENTS 

-10 -20 -30 

lB1 -TURN ON BASE CURRENT- mA 

FALL TIME VERSUS 
TURN ON AND TURN OFF 

BASE CURRENTS 

0 -10 -20 -30 -40 -50 

lBl - TURN ON BASE CURRENT - mA 

02£ VJNJl---0-----W.-------C. 

t,•<Jns 1000· 
PW• 250ns 

ZIN' 500 
DUTY CYCLE <2.0% .,,. 

TO SAMPLING SCOPE 

lr<lns 

Z1N•IOOkO LJ VIN 

V1N•-19.5V 

PW •2.0ps 

t,.tf =<5.5ns 
ZIN' 500 
DUTY CYCLE <2.0% 
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STORAGE TIME VERSUS 
TURN ON AND TURN OFF 

BASE CURRENTS 

~ 150 
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TURN-OFF CIRCUIT 
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SE6001 • SE6002 
NPN HIGH GAIN TYPE 

DIFFUSED SILICON PLANAR':' TRANSISTORS 

GENERAL DESCRIPTION - The Fairchild SEGOOl and SE6002 are NPN Silicon Planar Transistors designed 
for use in applications requiring very high gain. They are suitable for medium power output driver and low 
power output circuits. These devices are encased in a solid package designed to give maximum mechanical 
support to the transistor chip. 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 
Operating Junction Temperature 
Storage Temperature 
Lead Temperature (Soldering, 10 second time limit) 

Maximum Power Dissipation (Notes 2 and 3) 
Total Dissipation .at 25°C Case Temperature 

at 75°C Case Temperature 
at 25°C Ambient Temperature 

Maximum Voltages 
Ye80 Collector to Base Voltage 
VcEO Collector to Emitter Voltage (Note 4) 
VEBo Emitter to Base Voltage 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

SYMBOL CHARACTERISTICS 

hFE DC Pulse Current Gain (Note 5) [SE6001] 

hFE DC Pulse Current Gain (Note 5) [SE6002] 

h1. High Frequency Current Gain (f = 20 MHz) 

VeE(sat) Collector Saturation Voltage (Note 5) 

VBE(on) Base to Emitter "oli" Voltage (Note 5) 

leso Collector Cutoff Current 

leso(75oC) Collector Cutoff Current 

Cobo Output Capacitance 

BVeso Collector to Base Breakdown Voltage 

VeEO(sus) Collector to Emitter Sustaining Voltage 
(Notes 4 and 5) 

BVEBO Emitter to Base Breakdown Voltage 

NOTES: 

MIN. 

50 

150 

2.0 

40 

30 

5.0 

125°C Maximum 
-55°C to +125°C 

260°C Maximum 

0.8 Watt 
0.4 Watt 
0.3 Watt 

40 Volts 
30 Volts 
5.0 Vo!ts 

MAX. 

200 

600 

1.0 

0.9 

500 

5.0 

25 

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired: 

UNITS 

Volt 

Volt 

nA 

µA 

pF 

Volts 

Volts 

Volts 

PHYSICAL DIMENSIONS 
(JEDEC T0-105) 

1 
.240 

~~· 
3 LEADS n n n_l.500MIN. 

81£ DIA LI LI LI 

NOTES: 
All dimensions in inches. 
Leads are gold-plated Kovar. 
Package weight is 0.68 gram. 

TEST CONDITIONS 

le= 10 mA 

le= 10 mA. 

le~ 30 mA 

le= 100 mA 

le= 100 mA 

IE= 0 

IE= 0 

IE= 0 
le= lOOµA 

le= 30 mA 
(pulsed) 

IE= lOOµA 

VeE = lOV 

VeE = lOV 

VCE = lOV 
16 = 10 mA 

VeE = 1.0 V 
Ve,6 = 20V 

Ve6 = 20V 

Ves=lOV 

IE= 0 
16 = 0 

le =0 

*Planar is a patented Fairchild process. 

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 
(3) These ratings give a maximum junction temperature of ·12s 0 c and junction to case thermal resistance of 125°C/Watt (derating factor of 8.0 mW/'C); junction to ambient thermal 

resistance of 333'C/Watt (derating factor of 3.0 mW/'C). 
(4) Rating refers to a high-current > · ·• where collector to emitter voltage is lowest. 
(5) Pulse Conditions: length = 30u µs; auty cycle ::::; 1 % . 
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SE6020·SE6020A·SE6021·SE6021A·SE6022·SE6023 
NPN GENERAL PURPOSE AMPLIFIERS 

AND SATURATED SWITCHES 
DIFFUSED SILICON PLANAR'~ EPITAXIAL TRANSISTORS 

• Po •.••• 4.0 WATTS AT Tc= 25°C 
• LVceo •.• 80 VOLTS (MIN) 
• hFE ••••• 12 SPECIFICATIONS FROM 100 µA TO 500 mA; -55°C TO +65°C 
• VCE(sat) ••. 0.5 V (MAX) AT 500 mA; 0.18 V (MAX) AT 150 mA 
• fr •••••• 250 MHz (MIN) AT 50 mA 

PHYSICAL DIMENSIONS 
in accordance with 

JEDEC (T0-105) outline 

. 200 

-.100 

EMITTER -COLLECTOR 

T 
45° / 

\: 
FLAT 

NOTES. All r;!1mens10rlS 1n inches 

Leadsaregold-platedkovar 

Package 1selectr1cally Non 
conduct1vernater1al 
Package weight 1s 0.66 gram 

SE6020 • SE6021 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperature 
Storage Temperature 
Operating Junction Temperature 
Lead Temperature (Soldering, 10 second time limit) 

Maximum Power Dissipation (Notes 2 and 3) 
Total Dissipation at 25°C Case Temperature 

at 25 • C Ambient Temperature 

Maximum Voltages and Current 
V cso Collector to Base Voltage 
V,cEo Collector to Emitter Voltage (Note 4) 
VEBo Emitter to Base Voltage 
le Collector Current 

Electrical Characteristics on page 2 

PHYSICAL DIMENSIONS 
in accordance with 

JEDEC (T0-105) outline 

.325~~x--'----·1 f 

. 240 

3 LEADS 

:8rn DIA . 

~-4 
~__JMIN 

NOTES: All dimensions in inches 

Leads are go!d·plated nickel 

Package is electrically Non­
conductive material 
Package weight is 0.66 gram 

SE6020A • SE6021A 

-55°C to +125°C 
+125°c 
+260°c 

SE6020 
SE6021 

0.8 Watt 
0.3 Watt 
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SE6020 
SE6020A 
SE6022 
60 Volts 
60Volts 
6.5 Volts 
1.0 Amp 

PHYSICAL DIMENSIONS 
In accordance with JEDEC (T0-106) outline 

.222 -----i------1 

.192 l~-----r-f 

3 LEADS 

gi~ DIA. 

Emitter 
Le.ad No. 1 

.240 
MAX . 

~-t 
~ ~~~IN. 

Base 
Lead No. 2 

Collector 
Lead No. 3 

NOTES: All dimensions in inches 
All leads electrically isolated from case 
Package weight is 0.31 gram. Package 
is electrically non·conductive material 

SE6022 • SE6023 

':' Planar is a patented Fairchild process. 

SE6020A 
SE6021.A 
4.0 Watts 
0.5 Watt 

SE6021 
SE6021A 
SE6023 
80 Volts 
80 Volts 
6.5 Volts 
1.0 Amp 

SE6022 
SE6023 

0.6 Watt 
0.22 Watt 
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FAIRCHILD TRANSISTORS SE6020 • SE6020A • SE6021 • SE6021A • SE6022 • SE6023 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

SE6020 • SE6020 A • SE6022 
SYMBOL 

hFE 
h,E(-55°C) 
hFE(+65°C) 
hFE 
hFE 
hFE 
hFE 
hFE 
hFE(-55°C) 
h,E(+65°C) 
hFE 
hFE 
h,. 
VeE1 .. +1 
Ve,1 .. +1 
VeE( .. +J( +65 °C) 
VeE1,,+1 
VcE(satl 

VaE[ .. +J 

VBE1 .. +1 
VBE1 .. +1(-55°C) 
VaE1so+1(+65°C) 
v.,1 .. +1 
v.,1 .. +1 
VaE(on) 

CHARACTERISTICS 

DC Pulse Current Gain (Note 5) 
DC Pulse Current Gain (Note 5) 
DC Pulse Current Gain (Note 5) 
DC Current Gain 
DC Current Gain 
DC Pulse Current Gain (Note 5) 
DC Pulse Current Gain (Note 5) 
DC Pulse Current Gain (Note 5) 
DC Pulse Current Gain (Note 5) 
DC Pulse Current Gain (Note 5) 
DC Pulse Current Gain (Note 5) 
DC Pulse Current Gain (Note 5) 
High Frequency Current Gain (f = 100 MHz) 
Pulsed Collector Saturation Voltage (Note 5) 
Pulsed Collector Saturation Voltage (Note 5) 
Pulsed Collector Saturation Voltage (Note 5) 
Pulsed Collector Saturation Voltage (Note 5) 
Pulsed Collector Saturation Voltage (Note 5) 
Pulsed Base Saturation Voltage (Note 5) 
Pulsed Base Saturation Voltage (Note 5) 
Pulsed Base Saturation Voltage (Note 5) 
Pulsed Base Saturation Voltage (Note 5) 
Pulsed Base Saturation Voltage (Note 5) 
Pulsed Base Saturation Voltage (Note 5) 
Pulsed Base Emitter On Voltage 

MIN. TYP. MAX. 

40 100 
10 40 

30 
60 
90 
IOO 
100 
25 

70 
45 
2.5 

120 340 
60 
100 
140 
150 
180 300 
60 

220 380 
IOO 
60 
4.0 6.0 
0.04 0.07 
0.15 0.18 
0.14 0.28 
0.23 0.31 
0.36 0.5 
0.67 0.72 

0.78 0.82 0.90 
0.92 1.10 

0.72 0.82 
0.95 1.05 
1.1 1.3 

0.75 0.88 

Vem1'"'1 Collector to Emitter Sustaining Voltage (Notes 4 & 5) 60 
BVrn 
BV,ao 
lcBO 
lc.o( +65°C) 
IEBO 

C,b 
Ceb 
too 
to ff 

Collector to Base Breakdown Voltage 60 
Emitter to-Sase Breakdown Voltage 6.5 
Collector Cutoff Current 
Collector Cutoff Current 
Emitter Cutoff Current 
Collector to Base Capacitance (f = 1.0 MHz) 
Emitter to Base Capacitance (f = 1.0 MHz) 
Turn On Time (Fig. 1) 
Turn Off Time (Fig. 1) 

Turn On Time (Fig. 1) 
Turn Off Time (Fig. 1) 

Turn On Ti me (Fig. 1) 
Turn Off Time (Fig. 1) 

1.0 
1.0 
1.0 
11 
50 
70 
700 

80 
600 

100 
500 

IOO 
10 
100 
15 
75 

150 
IOOO 

t00, t011 TEST CIRCUIT 

SWITCHING TIMES VERSUS 
COLLECTOR CURRENT 

>---f------l---+-+--+-~ Vee· 50 v 
~ rc·101B 1·101B2 

BOO >---il.r-.-""-+--+--+--+---+--+---+---+---1 

600 t---t---t,.f-->.f--if--i---+---+---+---+---i 

~ 

200 t---t----1---t--f-----r--+~-t-r---t~-I 

+---+-< 1, 

OL--.l=='=='=='=='="=ld"'*""'""'=""'==' 
0 lQO 200 300 400 500 

le - COLLECTOR CURRENT-mA 

1.5/Ls 
lOV __J""l_ 

ov 
PULSE SOURCE 
RISE TIME:s 5.0 ns 
FALL TIME:s 10.0ns 

o-------,r 

• 50ll 

Ic 
150mA 
300mA 
500mA 

-4V 

FIG. 1 

Rb 
314ll 
157 .n 
94 .n 

4-201 

RL 
330.n 
167 .n 
100.n 

SE6021 • SE6021 A 
MIN. TYP. MAX. 

40 100 
10 40 

120 340 
30 70 
60 120 
90 170 
IOO 180 
100 180 300 
25 60 

220 380 
70 120 
45 70 
2.5 4.0 6.0 

0.04 0.07 
0.15 0.18 
0.14 0.28 
0.27 0.31 
0.42 0.5 
0.67 0.72 

0.78 0.82 0.90 
0.92 1.10 

0.72 0.82 

80 
80 
6.5 

+50V 

0.95 1.05 
1.1 1.3 
0.75 0.88 

1.0 100 
1.0 10 
1.0 100 
11 15 
50 75 
70 150 

700 IOOO 

80 
600 

IOO 
500 

• SE6023 
UNITS 

Volts 
Volts 
Volts 
Volts 
Volts 
Volts 
Volts 
Volts 
Volts 
Volts 
Volts 
Volts 
Volts 
Volts 
Volts 
nA 
µA 
nA 
pF 
pF 
ns 
ns 

ns 
ns 

ns 
ns 

TEST CONDITIONS 

le= 150 mA 
le= 150 mA 
le= 150 mA 
le= IOO µA 
le= 1.0 mA 
le= IO mA 
le= 50 mA 
le= 150 mA 
le= 150 mA 
le= 150 mA 
le= 300 mA 
le= 500 mA 
le= 50 mA 
le= IOmA 
le= 150 mA 
le= 150 mA 
le= 300 mA 
le= 500 mA 
le= IO mA 
le= 150 mA 
le= 150 mA 
le= 150 mA 
le= 300 mA 
le= 500 mA 
le= 150 mA 
le= IO mA 
le=IOµA 
le= 0 
'·=0 
IE=U 
le=O 
IE=O 
le= 0 
le= 150 mA 
le= 150 mA 

le= 300 mA 
le= 300 mA 

le= 500 mA 
le= 500 mA 

VeE = l.OV 
VeE = l.OV 
Ve•= l.OV 
VeE =IO V 
VeE =IO V 
VeE = IOV 
VeE = 10 V 
VeE = lOV 
VeE =IO V 
VeE = lOV 
VeE =IO V 
VeE =IO V 
VeE = 5.0V 
la= 1.0 mA 
I,= 15 mA 
la= 15 mA 
I,= 30 mA 
1, = 50 mA 
Is= 1.0 mA 
Is= 15 mA 
Is= 15 mA 
Is= 15 mA 
1, = 30 mA 
Is= 50mA 
VeE = IOV 
1, =0 
IE=O 
IE= 10 µA 
Ves = 50V 
Vea= 50\i 
V.a = 4.0V 
Vea= lOV 
V.a = 0.5V 
lsr = 15 mA 
lar = 15 mA 
1., = -15 mA 
lar = 30 mA 
lar = 30 mA 
1., = -30 mA 
lsr""' 50 mA 
lsr = 50 mA 
I.,= -50 mA 

TO SAMPLING SCOPE 
RISE TIME:sl.Ons 
INPUT Z"'l00kQ 

SWITCHING TIMES VERSUS 
AMBIENT TEMPERATURE 

Vee· 5ov 
lc•IOIB] •IOIB2 

eoo Ic•l50mA -t----1-+-+---l 

400 t---+--+---+---+-+-1----+---I 

0 :Ii[ 
25 35 45 55 65 

TA -AMBIENT TEMPERATURE -'C 



.. 40 
~ ,_ 

I~ 
1830 

"' 

FAIRCHILD TRANSISTORS SE6020 • SE6020A • SE6021 • SE6021A • SE6022 • SE6023 j 

TYPICAL COLLECTOR CHARACTERISTICS* 

SE6020 • SE6020A • SE6022 

ACTIVE REGION SATURATION REGION 

.. 40 
E 
I ,_ 

z 

130 
"' 0 

SE6021 • SE6021A • SE6023 

ACTIVE REGION SATURATION REGION 

g2olc:::;;.+---9-- 1~;;.o.-"-t---b--t---t-t-~ ~ 20 

8 ... "F'-~~r"'iC=t--:;;!.---t-+--t---t---1 
! ,b> 10 F-::::b~~F:-.i--+71-+--t---t---1 

~ 
~10l::::±::~:;;f;-f'-4~~::P'i-:T"-1 

20 40 60 BO 100 

VcE-COLLECTOR TO EMITTER VOLTAGE-VOLTS 

ACTIVE REGION 

80 100 
VcE - COLLECTOR TO EMITTER VOLTAGE -VOLTS 

ACTIVE REGION 

VcE - COLLECTOR TO EMITTER VOLTAGE-VOLTS 

0 o.z 0.4 0.6 0.8 1.0 

VcE - COLLECTOR TO EMITTER VOLTAGE-VOLTS 

SATURATION REGION 

.. 400l---t---+-Yllt'.f-c'4----,,,l-""F--t---l'--1 

i 300l---t--tflllt'P'7.<f---t-:L!l!.ll'-''-1""""1f-i 

"' ~ 200~-l-~~~J._....).,,,,,!=::'1:!=::+==~ 

~ 
~1001--~--+-+--+---+-r-+--+-f---I 

0.2 0.4 0.6 0.8 1.0 
VcE -COLLECTOR TO EMITTER VOLTAGE-VOLTS 

SATURATION REGION 

.. 4001---t--t--HIT-Tb..-:: 
~ 
~ 
§ 300 

"' "' 
~ 
8 
I 
~ 1ooi--.w---1-+--t--+-t-+--+-t--1 

0.2 0.4 0.6 0.8 1.0 

VcE-COLLECTOR TO EMITTER VOLTAGE-VOLTS 

? 40 

~ 
"' "' 30 a 
"' 

100 
VcE-COLLECTOR TO EMITTER VOLTAGE-VOLTS 

ACTIVE REGION 

~ 201----t--::::J.!:J$fi""-t---t-!7'-+--:t-r--l 
:::: 
8 
_!..,101.-..J==J::::'.:1=--l-~-l,..<:+--l--1-1---1 

~ 40 

~ 
"' B 30 

"' I zo 

I 

20 40 60 100 
VcE - COLLECTOR TO EMITTER VOLTAGE- VOLTS 

ACTIVE REGION 

~ 10F--J-,""""""l~+--+:7"f:.___t--t--rt---l 

zo 40 60 100 
VcE- COLLECTOR TO EMITTER VOLTAGE -VOLTS 

TYPICAL BASE CHARACTERISTICS* 

500 500 

1400 ,_ 
~ 
~ 300 

l T I25•c 
Al ,-

f---' IJ30~A n is}f-+-ll 
~ 

-: 400 
I 

~ ~: f---'f--ttA ~ ~ tt+-

0 0.2 0.4 0.6 0.8 l.O 
VcE - COLLECTOR TO EMITTER VOLTAGE-VOLTS 

SATURATION REGION 

El 400 ~-+-t--c'flllSl'-cA-!,\l.l'"""'F+-t---1 
I 

~ 
~ 300 f--t---+flltV7f---t-c::..l.ll.!!!~-+"'=f==-! a 
"' g 
~ 200 

8 1----141~-l--+---+-l--+--+-f---1 

~100,__.___,._,__+---+-!--+--+->----< 

0.2 0.4 0.6 O.B 1.0 
VcE - COLLECTOR TO EMITTER VOLTAGE-VOLTS 

SATURATION REGION 

El 400f--t---+·-HY-f-.lb>""l'-:..i~"'F--+-I--~ 
I ,_ 
~ B 3001---t---1iY#.l~:.-r---+--1::::~""f~f=', 
"' g 
~ 200 f--tjF,l''-l---t-c:± ...... fo--f"==J---t--i 

~ 
.!::! 1001-jlf--+·-l--+---+-t--+--+--l---i 

0.2 0.4 0.6 0.8 l.O 

VcE - COLLECTOR TO EMITTER VOLTAGE-VOLTS 

rJ[_ TA• 65'C 

le•30mA 

u I !zo~V F=1 I J40m~ Bl 1- B ,-j--

g 300 
u 3 le•ZOmA r- le•20mA l9•40mA 

g J--t-I8•40mA g 
~zoo 

j--

~ 200 v l--+--+---lr--+-JIHl---1-+--t--+--i 

~100t--+--T--1r---Hl111t---t--i---i----t---1 

VeE-BASE EMITTER VOLTAGE-VOLTS 

~ 
::: 100 

0 
0 

• Single family characteristic on Transistor Curve Tracer. 

18 °10mA...-

h 
Im 

0.4 0.8 1.2 1.6 

VeE-BASE EMITTER VOl..TAGE-VOLTS 

4-202 

2.0 

g 
~ 200 

8 
' ::1100 

0 
0 

--r----t-
le•10mA~ la•50mA 

Iii 
Yli 
~ 

0.4 0.8 1.2 1.6 2.0 
VeE -BASE EMITTER VOLTAGE-VOLTS 



FAIRCHILD TRANSISTORS SE6020 • SE6020A • SE6021 • SE6021A • SE6022 • SE6023 

NOTES: 
(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 
(3) These ratings give a maximum junction temperature of 125°C and junction to case thermal resistance of 125°C/Watt (derating factor of 8.0 mW!°C) for the SE6020, SE6021 

and 333°C/Watt (derating factor. of 3.0 mW/°C) for the SE6022 and SE6023. Junction to ambien.t thermal resistance of 167°C/Watt (derating factor of 6.0 mW/°C) for the 
SE6020, SE6021 and 455°C/Watt (derating factor of 2.2 mW!°C) for the SE6022 and SE6023. Junction to case thermal resistance of 25°C/Watt (derating factor of 40 mW/°C) 
and a junction to ambient thermal resistance of 200°C/Watt (derating factor of 5.0. mW/°C) for the SE6020A, SE6021A. 

(4) Rating refers to a high-current point where collector to emitter voltage is lowest. 
(5) Pulse Conditions: length= 300 µs; duty cycle= 1%. 
(6) See switching circuit for exact values of Jc, ls1, and IB2. 

TYPICAL ELECTRICAL CHARACTERISTICS 

PULSE DC CURRENT GAIN VERSUS 
COLLECTOR CURRENT 

500 
VcE•IOV 

~ 400 
~ 
1-

15 
~ 300 a 
'.'.! 
~ 200 

" " I 
"' ~ 100 

1---t' 
i--r 
H 0 

0.1 

1f>.'~!>°C l-- b 
k:::ffU·c \ 

~ I"'-
TA•-55°C 

1.0 10 100 

le-COLLECTOR CURRENT-mA 

EMITTER CUTOFF CURRENT 
VERSUS 

AMBIENT TEMPERATURE 
1000 

I- VEB' 4,0V 

~ 
I 

I-

~ 100 
"' "' a ... ... 
§ 10 

i!'i ::: 
~ 1.0 
0 

~ 

rzF 
0.1 

25 

.LI 

50 

v 
.V 

L 

.L. 

75 100 125 

TA -AMBIENT TEMPERATURE - •c 

1000 

150 

BASE SATURATION VOLTAGE 
VERSUS COLLECTOR CURRENT 

50 100 200 500 1000 

le - COLLECTOR CURRENT- mA 

CONTOURS OF CONSTANT GAIN 
BANDWIDTH PRODUCT (f1) 

10 100 500 

le -COLLECTOR CURRENT-mA 

COLLECTOR-BASE AND EMITTER­
BASE CAPACITANCE VERSUS 

REVERSE BIAS VOLTAGE 

f' l.OMHz 

801---t-t-+t-+--+-+++--+--t--t-1 

REVERSE BIAS VOLTAGE-VOLTS 

NOISE FIGURE VERSUS 
COLLECTOR CURRENT 

VcE • lOV 
t--....1----+--:rf--}+-J++<-+++- 1, 1.0MHz 

8.o~Ool/ t-- B.W.'2.0kHz 
,~ _l ..L 

~~"~ 
1---+--+-t-H+t+t-- 4iY yp 

6.0 

~I' 
2 .0 1--+-+==F--+-++l++'--+--+--!-H+ttt 

1.0 5.0 10.0 

le- COLLECTOR CURRENT- mA 

4-203 

1000 

~ 
:.. 100 
15 
"' "' a 
"' 10 

~ 

COLLECTOR REVERSE CURRENT 
VERSUS 

AMBIENT TEMPERATURE 
VcE • 50V 

v 
v 

LI 

L 
/_ 

:I 
8 
6 1.0 ~ 
:§ 

0.1 
25 50 75 100 125 

Tr AMBIENT TEMPERATURE - •c 

COLLECTOR SATURATION 
VOLTAGE VERSUS 

COLLECTOR CURRENT 

le· COLLECTOR CURRENT- mA 

NOISE FIGURE VERSUS 
FREQUENCY 

I - FREQUENCY - kHz 



SE7015 • SE7016 • SE7017 
NPN HIGH VOLTAGE AMPLIFIERS 

DIFFUSED SILICON PLANAR'~ TRANSISTORS 

• HIGH POWER •••..• Po= 3.0 w AT Tc= 2s·c 
PHYSICAL DIMENSIONS P0 = 0.45 w AT TA= 2s•c 

• HIGH VOLTAGE ••..• LVcEO = (MIN) 100 V (SE7015); 140 V (SE7016); 180 V (SE7017) 
in accordance with 

JEDEC (T0-105) outline 
• LOW CAPACITANCE •.• Ccb = 3.0 pf (MAX) AT 20 V (SE7017) 

·1 
• HIGH FREQUENCY ••• fr = 50 MHz (MIN) AT 10 mA 

! 
.240 

ABSOLUTE MAXIMUM RATINGS (Note 1) MAX. 

Maximum Temperature -i Storage Temperature -55°Cto +125°C 
Operating Junction Temperature +125°C 3 LEADS 

~ ~ ~-=r Lead Temperature (Soldering, 10 second time limit) +260°C g/~DIA. 

Maximum Power Dissipation (Notes 2 and 3) 
Total Dissipation at 25°C Case Temperature 3.0 Watts 

at 25°C Ambient Temperature 0.45 Watt 

Maximum Voltages SE7015 SE7016 SE7017 COLLECTOR 

Ycso Collector to Base Voltage 100 Volts 140 Volts 180 Volts 

VcEO Collector to Emitter Voltage (Note 4) 100 Volts 140 Volts 180 Volts 

VEBO Emitter to Base Voltage 6.0 Volts 6.0 Volts 6.0 Volts 
INDENTATION 

NOTES. All dimensions in inches 

Leadsaregold-platedn1ckel 
Package is electrically Non-
conductive material 
Package weight 1s 0 66 gram 

---------
ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) *Planar is a patented Fai.rchild process. 

SE7015 SE7016 SE7017 
SYMBOL CHARACTERISTIC MIN. TYP. MAX. MIN. TYP. MAX. MIN. TYP. MAX. UNITS TEST CONDITIONS 

ccb Collector to Base Capacitance 2.8 3.5 2.8 3.5 2.4 3.0 pf le= o· Yes= 2DV 
h,. High Frequency Gain (f = 20 MHz) 2.5 4.3 2.5 4.3 2.5 4.3 le= 10 mA Yee= 10 V 

hFe DC Current Gain 30 75 30 75 30 75 le= 1.0 mA VCE=lOV 

hFE DC Pulse Current Gain (Note 5) 50 90 275 50 90 275 50 90 275 le= 25 mA VCE=lOV 

hFE DC Pulse Current Gain (Note 5) 30 75 30 75 30 75 le= 50 mA VCE=lOV 
hFE(-55°C) DC Pulse Current Gain (Note 5) 15 25 15 25 15 25 le= 25 mA VeE=lOV 

YceOjsusl Collector to Emitter Voltage (Notes 4 & 5) 100 140 180 Volts le= 10 mA Is= 0 
BVeso Collector to Base Breakdown Voltage 100 140 180 Volts le= 100 µA IE= 0 
BVeso Emitter to Base Breakdown Voltage 6.0 6.0 6.0 Volts le= O IE= 100 µA 

VeE(sat) Pulsed Collector Saturation Voltage 0.3 2.0 0.3 2.0 0.3 2.0 Volts le= 25 mA Is= 2.5 mA 

VBE(sat) Pulsed Base Saturation Voltage (Note 5) 0.77 0.9 0.77 0.9 0.77 0.9 Volts le= 25 mA Is= 2.5 mA 

leso Collector Cutoff Current 0.1 10 nA IE= 0 Yes= 80V 

leso Collector Cutoff Current 0.1 10 nA IE= 0 Yes= llOV 

leso Collector Cutoff Current 0.1 10 nA IE= 0 Yes= 150 V 
leso(65oC) Collector Cutoff Current 0.001 1.0 11A IE= 0 Ve 8 = 80V 
leso(65oC) Collector Cutoff Current 0.001 1.0 11A IE= 0 Yes= llOV 
le80(65°C) Collector Cutoff Current 0.001 1.0 11A IE= 0 Yes= 150 V 

IEBO Emitter Cutoff Current 0.005 10 0.005 10 0.005 10 nA le= O VEB=4.0V 

ceb Emitter to Base Capacita nee 17 25 17 25 17 25 pf le =0 VER= 0.5 v 
R0 (h;e) Real Part of Input Impedance 50 50 50 !! le= 10 mA VCE = lOV 

(f = 300 MHz) 

hfe Small Signal Current Gain (f = 1.0 kHz) 40 100 40 100 40 100 le= 25 mA Vee=lOV 

F=AIRCHILCJ 
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FAIRCHILD TRANSISTORS SE7015 • SE7016 • SE7017 I __ ____J 

NOTES: 

(1) Thes.e ratiilgs are l_imittng values above ·which the serviceability· pf anY individUal semicondUcior device may be impaired. 
(2) These are steady state limits_ The factory should be consulted on applications involving pulsed or low duty cycle operations_ 
(3) These ratings give a maximum junction temperature of. 125°C and junction' to case thermal resistance of 33.3°C/Watt (derating factor of 30 mW/'C); junction lo ambient 

thermal resistance of 222°C/Watt (derating factor of 4.5 mW/'C). 
(4) This rating refers to a high current point where collector to emitter voltage is lowest. 
(5) Pulse Conditions: length= 300 µs; duty cycle= I o/o. 

TYPICAL ELECTRICAL CHARACTERISTICS (SE7016 ONLY) 
(Except Safe Operating Area, which is a guarantee) 

< 
E 

z 

COLLECTOR CHARACTERISTICS0 

~ 30 

ft-7~+--b-f'-t--.!--Tt-t--t-----l 
0 

~ 10lb. ..... "f=--t---+----+-TY--+-7'1--++---I 

< 
E 

" 

50 

40 

40 80 12{) 16() 100 

VcE - COLLECTOR-EMITTER VOLTAGE - VOLTS 

COLLECTOR CHARACTERISTICS* 

~ 30 

~ f+-+-~"9----1--f'?'f---+--.t--+--t 

~ w f-f--+-+--±.--""'f'- ~-+--~>+---+----l 
8 

BO 120 160 200 

VcE - COLLECTOR-EMITTER VOLTAGE.- VOLTS 

COLLECTOR CHARACTERISTICS* 
50 

0 

~ 
20 

-"' JO 

COLLECTOR CHARACTERISTICS* 

lllO,JlA -"--t-+-i 

0._.._....._..._.18.·_o..._._.__....__. __ ..._, 
0 4.0 8.0 11 16 2{) 

VCE - COll£C10R-EMl1TER VOLTAGE - VOLTS 

COLLECTOR CHARACTERISTICS0 

18 ·0 J o .... ..__.__._.....,_...._.._.....__.. ...... ..-

50 

z 

H 30 

~ 
0 

~ 20 

8 
_'-' 

10 

0 

o 4.0 8.0 11 16 10 

VcE - COLLECTOR-EMITTER VOLTAGE - VOLTS 

COLLECTOR CHARACTERISTICS0 

t1JJ_ L8mA .j--- Tc ~ -55: C 

1'.6mA 

y l.4mA 

1.2mA 

1 l '!omA 

1J 11JO,JA 

Y" I 
60(\<A 

' 41JO,JA 

Jl!O,JA 
I B • 0 

40 80 110 160 100 0 •. o 8.0 11 16 10 

VCE -. COLLECTORc£/\111TER VOLTAGE - VOLTS VcE - COLLECTOR-EMIHER VOLTAGE - VOLTS 

•Single Family Characteristics on Transistor Curve Tracer. 
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DISSIPATION VERSUS 
COLLECTOR-EMITTER VOLTAGE 
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SE8010 • SE8012 
NPN RF AMPLIFIER 

DIFFUSED SILICON PLANAR':' EPITAXIAL TRANSISTORS 

• HIGH POWER DISSIPATION 

• HIGH POWER GAIN . 
• HIGH VOLTAGE ... 

• Po= 800 mW AT TA= 25°C 
P0 = 4.0 w AT Tc= 25°C 

. 600 mW P0 AT 27 MHz 

. LVceo = 60 V 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures SE8010 SE8012 

Storage Temperature -65°c to +zoo 0 c -65°c to +125°C 
Operating Junction Temperature 200°c Maximum 125°C Maximum 

Maximum Power Dissipation (Notes 2 and 3) SE8010 SE8012 

Total Dissipation at 25°C Case Temperature 4.0W 4.0W 
at 25°C Free Air Temperature 800 mW 500 mW 

Maximum Voltages and Current SE8010 SE8012 

Vcso Collector to Base Voltage 100 Volts 100 Volts 
VcEO Collector to Emitter Voltage (Note 4) 60 Volts 60 Volts 

VEBO Emitter to Base Voltage 6.0 Volts 6.0 Volts 
le Collector Current 500 mA 500 mA 

PHYSICAL DIMENSIONS 
in accordance with 

JED EC (T0-39) outline 

. 370 DIA I 
350125Q1-;;;01A If t 

009 240 

Seat1ng_L ~ 
p,,,, T T 

3. LEADS_/~ ~ ~ 0.5 MIN 
019 DIA ~ 

.016 --

-.210--

NOTES: All dimensions in inches 
Leads are gold·plated kovar 
Collector internally connected to case 
Package weight is 'l. 2 3 gram 

SE8010 

PHYSICAL DIMENSIONS 
in accordance with 

JEDEC (T0-105) outline 

.325~~-wi -'---• 

.240 
MAX 

. 3 LEADS n n n -:;MIN. 

g/~ DIA. U U LJ____j 

.200 

BASE- -! 100 

COLLECTOR 

INDENTATION 

NOTES All d1mens1ons in inches 

Leadsaregotdplatedn1ckel 

Package1selectr1callyNon 
conduct1~e material 
Package weight 1s066grarn 

SE8012 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) *Planar is a patented Fairchild process. 

SYMBOL CHARACTERISTIC MIN. TYP. MAX. 

GPE Amplifier Power Gain (f = 27 MHz) (Note 6) 10.8 12 

hFE DC Pulse Current Gain (Note 5) 40 150 

hFE DC Pulse Current Gain (Note 5) 15 

hie High Frequency Current Gain (f = 100 MHz) 3.0 

VCE(sat) Pulsed Collector Saturation Voltage (Note 5) 0.75 

VSE(sat) Pulsed Emitter Saturation Voltage (Note 5) 1.20 

ICES Collector Reverse Current 500 
ccb Collector-Base Capacitance 9.0 

ceb Emitter-Base Capacitance 65 
BVcso Collector to Base Breakdown Voltage 100 

VCEO(susJ Collector to Emitter Sustaining Voltage (Note 5) 60 
BVEBO Emitter to Base Breakdown Voltage 6.0 

NOTES: 
(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

UNITS TEST CONDITIONS 

dB 

Volts 
Volts 
nA 
pF 
pF 
Volts 
Volts 
Volts 

VcE=l2V 
le= 100 mA 
le= 500 mA 
le= 50 mA 
le= 500 mA 
le= 500 mA 
VcE = 50 V 
Ve8 = lOV 
VEB = 0.5 v 
le= 100 µA 
le= 10 mA 
IE= lOOµA 

Pin= 50 mW 
VeE=l.OV 
VCE=3.0V 
VCE=lOV 
Is= 50 mA 
Is= 50 mA 
VEB = 0 
IE= 0 
le= 0 
IE= 0 
16 = 0 
le= O 

(2) These are steady state· limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 
(3) These ratings give a maximum junction temperature of 200°C, a junction to case thermal resistance of 43.8°C/Watt (derating factor of 22.8 mW/°C) and a junction to ambient 

thermal resistance of 219°C/Watt (derating factor of 4.56 mW/°C) for the SE8010. These ratings give a maximum junction temperature of 125°C, a junction to case thermal 
resistance of 25°C/Watt (derating factor of 40 mW/°C) and a junction to ambient thermal resistance of 200°C/Watt (derating factor of 5.0 mW/°C) for the SE8012. 

(4) Rating refers to a high-current point where collector to emitter voltage is lowest. 
(5) Pulse Conditions: length= 300 µ.s; duty cycle= 1%. 
(6) See Test Circuit. 
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FAIRCHILD TRANSISTORS SE8010 • SE8012 

TYPICAL ELECTRICAL CHARACTERISTICS 

TYPICAL DRIVER AMPLIFIER 
PERFORMANCE 

CONTOURS OF CONSTANT GAIN 
BANDWIDTH PRODUCT (fr) COLLECTOR CHARACTERISTICS* 
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*Single family characteristic on Transistor Curve Tracer. 

DC PULSED CURRENT GAIN 
VERSUS COLLECTOR CURRENT 

10 100 

lc - COLLECTOR CURRENT - mA 

PIN= 50mW 
500 GENERATOR 

27 MHz DRIVER 

AMPLIFIER TEST CIRCUIT SHIELD 
Pour= 600.mW MIN 

500 LOAD 

\ 

COLLECTOR SATURATION 
VOLTAGE VERSUS 

COLLECTOR CURRENT 

100 
lc - COLLECTOR CURRENT • mA 

+12V AT lOOmA(TYP) 

C1, C2- 7 to lOOpf, compression mica trimmer (Arco 423) 
Ci - 43 to 63pf, compression mica trimmer (Arco 402) in parallel with 43pf. Dipped mica. 
L1 - 0.35µH (7 T Air Dux 408) 
T1 - 9 turns primary, 5 turns secondary 

No. 18 enamel close wound on 'A inch slug tuned form 
(CTC 1535-2-2, red slug). 
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SE8040·SE8041·SE8042·SE8540·SE8541·SE8542 
NPN-PNP GENERAL PURPOSE COMPLEMENTARY AMPLIFIERS 

DIFFUSED SILICON PLANAR':' TRANSISTORS 

• MATCHED hFe GROUPINGS AVAILABLE (See Note 7) 
• HIGH GAIN •••••••.•••••••.•• hFe = 40·540 AT 150 mA, 1.0 V 

hFe = 30 (MIN) AT 500 mA, 1.0 V 
• NPN AND PNP COMPLEMENTS (Note 7) ••• SE8040, SE8041 AND SE8042 ARE NPN 

SE8540, SE8541 AND SE8542 ARE PNP 
• LOW SATURATION VOLTAGE .••••••••• Veeisatl = 0.12 V (MAX) Al 150 mA, 0.3 V (MAX) 

AT 500 mA FOR SE8040, SE8041 AND SE8042 
VeE!satl = -0.25 v (MAX) AT 150 mA, -0.7 v (MAX) 
AT 500 mA FOR SE8540, SE8541 AND SE8542 

ABSOLUTE MAXIMUM RATINGS (Note I) 
Maximum Temperatures 

Storage Temperature 

SE8040 
SE8540 

-55°C to +125°C 
Operating Junction Temperature 
Lead Temperature (Soldering, 10 second time limit) 

Maximum Power Dissipation (Notes 2, 3 and 4) 
Total Dissipation at or below 100°C Case Temperature 

+125°C 
+260°C 

Total Dissipation at 25°C Case Temperature 4.0 Watts 
at 25°C Free Air Temperature 0.5 Watt 

Maximum Voltages and Current 
Vcso Collector to Base Voltage 
Vern Collector to Emitter Voltage (Note 5) 
VEBo Emitter to Base Voltage 
le Continuous Collector Current (Tc= +75°C) 
le Continuous Collector Current (Tc= +100°C) 

SE8041 
SE8541 

-65°C to +zoo0 c 
+zoo0 c 
+300°c 

4.0 Watts 
0.8 Watt 
SE8040 
SE8041 
SE8042 
30 Volts 
30 Volts 
6.0 Volts 
1.0 Amp 

0.75Amp 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

SE8042 
SE8542 

-65°C to +200°C 
+200°c 
+3oo•c 

4.0 Watts 

1.0 Watt 
SE8540 
SE8541 
SE8542 

-30 Volts 
-30 Volts 
-5.0 Volts 

1.0 Amp 
0.75Amp 

TEST CONDITIONS 
SYMBOL CHARACTERISTICS MIN. TYP. MAX. UNITS (Reverse Voltage Polarity For PNP) 

hFe DC Pulse Current Gain (Note 6) 40 70 540 le= 150 mA Vee= l.OV 
hFe DC Pulse Current Gain (Note 6) 30 65 le= 500 mA Vee= 1.0V 
Vceoisusl Collector to Emitter Sustaining SE8040 30 Volts le= 30 mA Is= 0 

Voltage (Notes 5 & 6) SE8041,SE8042 
Vceorsusl Collector to Emitter Sustaining SE8540 -30 Volts le= 30 mA Is= 0 

Voltage (Notes 5 & 6) SE8541,SE8042 
BVeso Collector to Base Breakdown SE8040 30 Volts le= 10 µA le= O 

Voltage SE8041,SE8042 
BVcso Collector to Base Breakdown SE8540 -30 Volts le= IOOµA le= 0 

Voltage SE8541,SE8542 
Vce!sall Pulsed Collector Saturation SE8040 0.35 1.0 Volts le= l.OA 16 = 33 mA 

Voltage (Note 6) SE8041,SE8042 
Vce1sall Pulsed Collector Saturation SE8540 -0.5 -1.3 Volts le= l.OA Is= 33 mA 

Voltage (Note 6) SE8541,SE8542 
VeE!sall Pulsed Collector Saturation SE8040 0.2 0.3 Volts le= 500 mA la= 25 mA 

Voltage (Note 6) SE8041,SE8042 
VeE!sall Pulse~ Collector Saturation SE8540 -0.3 -0.7 Volts le= 500 mA la= 25 mA 

Voltage (Note 6) SE8541,SE8542 
VeE!sall Pulsed Collector Saturation SE8040 0.08 0.12 Volts le= 150 mA la= 15 mA 

Voltage (Note 6) SE8041,SE8042 
VeE!sall Pulsed Collector Saturation SE8540 -D.15 -0.25 Volts le= 150 mA 18 = 15 mA 

Voltage (Note 6) SE8541,SE8542 

Additional Electrical Characteristics on Page 2 Notes on Page 6 
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PHYSICAL DIMENSIONS 
in accordance with 

JEDEC (T0·105) outline 

.325~1ixt~ 

I .240 

r.---, --T 
3 LEADS n n n .5001MIN. 

8/l DIA U U LJ_________J 

NOTES: All dimensions in inches 
Leads are gold·plated nickel 
Package is electrically Non· 
conductive material 
Package weight is 0.66gram 

SE8040 • SE8540 

PHYSICAL DIMENSIONS 
in accordance with 

JEDEC (T0·39) outline 
370 DIA I 

009 240 

Seating ~ _j_ 

3.50 125Q1-~:;01A lt.2t 

Plane t t 
3. LEADS_/~ ~ ~ 0.5 MIN. 
.019 DIA I 
016 . __L 

- 210---

NOTES: All dimensions in inches 
Leadsaregold-platedkovar 
Collectcir internally connected to case 
Package weight is 1. 2 3 grams 

SE8041 • SE8541 
SE8042 • SE8542 

Collector 

*Planar is a patented Fairchild process. 
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FAIRCHILD TRANSISTORS SE8040 • SE8041 • . SE8042 • SE8540 • SE8541 · • SE8542 

ELECTRICAi.. .CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

SE8040 • SE8041 • SE8042 SE8540 • SE8541 • SE8542 TEST CONDITIONS 

SYMBOL CHARACTER I ST.I CS MIN. TYP. MAX. MIN. TYP. MAX. UNITS 
(Reverse Voltage Polarity For 
SE8540 • SE8541 • SE8542) 

hFE DC Pulse Current Gain (Note 6) 30 60 30 68 le= 10 mA VeE = l.OV 
VBErsatl Pulsed Base Saturation Voltage (Note 6) 0.95 1.2 -0.96 -1.2 Volts le= l.OA 16 = 33 mA 
VBElsall Pulsed Base Saturation Voltage (Note 6) 0.93 1.0 -0.92 -1.15 Volts le= 500 mA 18 = 25 mA 
VSElsall Pulsed Base Saturation Voltage (Note 6) 0.82 0.85 -0.79 -1.1 Volts le= 150 mA Is= 15 mA 
VSE!onl Pulsed Base Emitter (On) Voltage (Note 6) 0.63 0.68 0.73 -0.65 -0.68 -0.75 Volts le= 20 mA VCE = 5.0V 
leso Collector Cutoff Current 0.9 50 0.1 50 nA IE= 0 Yes= 25 V 
leso(65•c) Collector Cutoff Current (SE8040) .008 5.0 (SE8540) .002 1.0 µA IE= 0 Yes= 25 V 
leso(125•c) Collector Cutoff Current (SE8041, 0.1 20 (SE8541, 0.1 20 µA IE= 0 Yes= 25 V 

SE8042) SE8542) 
BVESO Base to Emitter Breakdown Voltage 6.0 -5.0 Volts IE= lOµA le=O 
IEBo Base to Emitter Cutoff Current 2.0 50 2.0 . 50 nA le=O VES = 4.0 v 
hie High Frequency Current Gain (f = 100 MHz) 1.3 2.3 5.0 1.0 2.0 5.0 le= 50 mA VeE=lOV 
ccb Collector to Base Capacitance (f = 1.0 MHz) 9.0 12 20 35 pf IE= 0 Ves = lOV 
c.b Emitter to Base Capacitance (f = 1.0 MHz) 60 65 80 120 pf le=O VES = 0.5 V 

TYPICAL ELECTRICAL CHARACTERISTICS 
SE8040 • SE8041 • SE8042 SE8540 • SE8541 • SE8542 
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FAIRCHILD TRANSISTORS SE8040 • SE8041 • SE8042 • SE8540 • SE8541 • SE8542 

SE8040 • SE8041 • SE8042 

TYPICAL LARGE SIGNAL COLLECTOR CHARACTERISTICS 
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[FAlri~~!~~--i~~Ns_1s-f~~s --~~8o4Q__~--~Eso41 • sEso42 • sEss40 • sEss41 • sEss42] 
Figure 1-SCHEMATIC DIAGRAM 
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Table 1-SCHEMATIC VALUES 

Circuit Voltage 
Load Resistance 

QI 
Q2 
Q3 
Q4 
DI 
RI 
Ri 
Ri 
R4 
Rs 
R6 
R1 
c1 
C2 
C3 
C4 

BIAS CURRENT 
VERSUS TEMPERATURE 

25 50 75 100 125 150 

H.MPE.RAlURE. 'C 

12V 
4ohm 

SE4021 
2N4249 
SE8040 
SE8540 
FDH694 
2.2 Mil 
2.7 Mr! 
1.2 Mn 
22 kn 
lOOn 
18011 
12011 
0.01 µF 
0.01 µF 
50 µF, 6 V 
500 µf, 10 v 

18V 28V 
Sohm 16 ohm 

SE4021 SE4021 
2N3638 2N3638 
SE8040 SE8042 
SE8540 SE8542 
FDH694 FDH694 
4.7 Mr! 5.6 Mn 
4.7 Mn 10 Mr! 
1.2 Mr! 1 Mn 
22 kr! 22 kr! 

. 47 kn 5611 
180n 470n 
12011 15011 
0.01 µF 0.01 µF 
0.01 µF 0.01 µF 
25µF,6V 25 µF, 6 V 
500 µf, 15 v 250 µf, 20 v 

HARMONIC DISTORTION VERSUS 
POWER OUTPUT (f = 1 kHz) 

. 10 _vcc·28v ! ' 
Rl = 160 t------+---'r-'-i t-1 

····-····Vee • isv <------+--~'~+-< 
8 RL -80 1 

___ Vee. izv i-----+-~T~,__. 
RL ·40 , 

T 
I 

! i 

1b:.. ! i 
[<~ Ti 

IOOMW !OW 

OUl PUT rpwrn 

FIGURE 2 

For additional information, send for Fairchild Application Brief 58 
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FAIRCHILD TRANSISTORSSE8040 • SE8041 • SE8042 • SE8540 • SE8541. •,SE8542 

2.l 

2.0 

u 

1.0 

0.5 

0 

MAXIMUM FORWARD BIASED 
POWER DISSIPATION VERSUS 

COLLECTOR-EMITTER VOLTAGE 
SE804D, SE8540 ONLY 

r t---r--i1--.-----r---r·­
ru1st'o 

~ r · 5Cl'h DUlY CYCU. ;" r -+----i ____ __\,.roL~ IVI01H1, 5m5 

~~·f--+---!----1,---+'---+----+--I 
~ \ 1c·75C 
r~!.-.r-~rCO-N·T~IN-U~~----,.-;-,-,----,.-- 1 

± 
T 

10 10 JO 40 

COLLECTOR - EMITTER VOLTAGE - VOLTS 

MAXIMUM FORWARD BIASED 
POWER DISSIPATION VERSUS 

COLLECTOR-EMITTER VOLTAGE 
SE8040, SE8540 ONLY 

50% olrv CY~LE -I 
PU SEO 

PULSE WIDTH :5 5mS 

h rz: 

~! 
CONHNUOUS 

Tc· lOCl°C 

0 10 10 JO 40 

COLLEClOR - EMllTER VOLTAGE -VOLTS 

• Reverse Voltage Polarity for SE8540, SE8541 and SE8542 

NOTES: 

0 

MAXIMUM FORWARD BIASED 
POWER DISSIPATION VERSUS 

COLLECTOR-EMITTER VOLTAGE 
SE8041, SE8541 ONLY 

!JJ !'\ 5~lJcu T 
~ · PULSL \VtDIH~5mS-
7:,/ \ 
ffi- CONTI NUOUSl---'k-__,f---+---< 

t "" 
COLLECTOR - EMITTER VOLTAGE - VOLTS 

MAXIMUM FORWARD BIASED 
POWER DISSIPATION VERSUS 

COLLECTOR-EMITTER VOLTAGE 
SE8041, SE8541 ONLY 

TcJOO"c 

~·.e\''~L '\ 
50< DOTY CYCll u ~ 

I-IC c '\~SE WI OTH '5m5 ii 
-"! coNnNuous \ 

!_ 
rr 
0 IO 10 JO 40 

, COLLECTOR - EMITTER VOLTAGE - VOLTS 

(!) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

0 

0 

MAXIMUM FORWARD BIASED 
POWER DISSIPATION VERSUS 

COLLECTOR-EMITTER VOLTAGE 
SE8042, SE8542 ONLY 

Tc;;H. 

PU~SE.0 
Ji \ 50< DUTY CYCll 

1-;' 

co:\INUOUS 

~{mSE WIDlH ~ 5mS +------
$! ~ 

1 ~. 

t ~ 

0 10 10 JO 

,_COLLECTOR - fMllTER VOLTAGE - VOllS 

MAXIMUM FORWARD BIASED 
POWER DISSIPATION VERSUS 

COLLECTOR-EMITTER VOLTAGE 
SE8042, SE8542 ONLY 

Tc·lO<tc 

PLLSEO 

1 \ 50% DUTY CYCLE +------
t-!! I JNTI NUOUS 

PULSE WIDTH$ SmS 

~ 

~~. ~ 
~ 

I 
0 lO 10 JO 40 

"COll£C10R - EMITTER VOLTAGE - VOLTS 

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations if curves shown above will be exceeded. 
(3) These ratings give a maximum junction temperature of 125°C and junction to case thermal resistance of 25'C/Watt (derating factor of 40 mW/'C); junction to ambient thermal. 

resistance of 200'C/Watt (derating factor of 5.0 mW/ 'C) for the SE8040 and SE8540. 
(4) These ratings give a maximum junction temperature of 200°C and junction to case thermal resistance of 43.7'C/Watt (derating factor of 22.8 mW/'C); junction to ambient 

thermal resistance of 219'C/Watt (derating factor of 4.56 mW/'C) for the SE8041 and SE8541; junction to ambient thermal resistance of 175'C/Watt (derating factor of 
5.71 mW/'C) for the SE8042 and SE8542. 

(5) This rating refers to a high current point where collector to emitter voltage is lowest. 
(6) Pulse Conditions: length= 300 µs; duty cycle= 1%. 
(7) If hFE matching is required, order SE804-· -M and SE854--M. Equal numbers of NPN's and PNP's from the following classifications will be shipped and will be marked to 

indicate matching group(s). There is no guarantee of the quantities of individual groupings. Al the manufacturer's option, units marked with hFE group suffixes (Ml, etc.) may 
be shipped as SE8040 etc. 

GROUP 
hFE RANGE 

le= 150 mA 
VCE = 1.0 V 

Ml 
40·52 

MS 
135-183 

M2 
48-64 

M9 
163-220 

M3 
58·77 

MIO 
197-263 

4-213 

M4 
70-93 

Mil 
235-315 

MS 
83-110 

M12 
285-380 

M6 
100-130 

M13 
340-450 

Ml 
118-150 

Ml4 
410-540 
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DIODE NUMERICAL INDEX 

Type Page No. Type Page No. Type Page No. 

IN Series 1N961B 5.11 1N975A 5-11 
1N456 5-1 1N962 5-11 1N9758 5-11 
1N457 5.3 1N962A 5-11 1N976 5-11 
1N458 5.4 1N962B 5-11 1N976A 5-11 
1N459 5.5 1N9628 JAN 5-11 1N9768 5.11 
1N485B 5·6 1N9628 JANTX 5-11 1N977 5.11 
1N658 5.7 1N963 5-11 1N977A 5-11 
1N662 5-8 1N963A 5-11 1N977B 5-11 
1N746 5-11 1N9638 5-11 1N978 5.11 
1N746A 5·11 1N963B JAN 5-11 1N978A 5-11 
1N747 5-11 1 N963B JAN TX 5·11 1N978B 5-11 
1N747A 5·11 1N964 5-11 1N979 5-11 
1N748 5-11 1N964A 5-11 1N979A 5-11 
1N748A 5·11 1N964B 5-11 1N979B 5-11 
1N749 5-11 1N964B JAN 5-11 1N980 5-11 
1N749A 5-11 1N964B JANTX 5.11 1N980A 5-11 
1N750 5·11 1N965 5-11 1N980B 5-11 
1N750A 5-11 1N965A 5.11 1N981 5-11 
1N751 5-11 1N9658 5-11 1N981A 5-11 
1N751A 5-11 1N965B JAN 5·11 1N981B 5-11 
1N752 5-11 1 N965B JANTX 5-11 1N982 5-11 
1N752A 5-11 1N966 5-11 1N982A 5-11 
1N753 5·11 1N966A 5-11 1N982B 5-11 
1N753A 5·11 1N966B 5-11 1N983 5-11 
1N753AJAN 5·11 1N966BJAN 5-11 1N983A 5-11 
1 N753A JANTX 5-11 1N9668 JANTX 5-11 1N983B 5-11 
1N754 5-11 1N967 5-11 1N984 5-11 
1N754A 5·11 1N967A 5·11 1N984A 5-11 
1N754A JAN 5-11 1N967B 5-11 1N9848 5-11 
1N754A JANTX 5-11 1N967B JAN 5-11 1N985 5-11 
1N755 5-11 1N9678 JANTX 5-11 1N985A 5-11 
1N755A 5-11 1N968 5.11 1N9858 5·11 
1N755A JAN 5-11 1N968A 5-11 1N986 5-11 
1N755A JANTX 5-11 1N968B 5-11 1N986A 5-11 
1N756 5-11 1N9688 JAN 5-11 1N9868 5-11 
1N756A 5·11 1N968B JANTX 5·11 1N987 5-11 
1N756A JAN 5-11 1N969 5-11 1N987A 5·11 
1N756A JANTX 5·11 1N969A 5-11 1N987B 5-11 
1N757 5-11 1N969B 5-11 1N988 5.11 
1N757A 5-11 1N969B JAN 5-11 1N988A 5-11 
1N757A JAN 5-11 1N969B JANTX 5.11 1N988B 5-11 
1N757A JANTX 5-11 1N970 5-11 1N989 5-11 
1N758 5-11 1N970A 5·11 1N989A 5-11 
1N758A 5-11 1N9708 5-11 1N9898 5-11 
1N758AJAN 5-11 1N970B JAN 5-11 1N990 5-11 
1N758A JANTX 5·11 1N9708 JANTX 5-11 1N990A 5.il 
1N759 5-11 1N971 5-11 1N9908 5-11 
1N759A 5-11 1N971A 5-11 1N991 5·11 
1N759AJAN 5-11 1N971B 5.11 1N991A 5-11 
1N759A JANTX 5-11 1N971B JAN 5-11 1N991B 5-11 
1N914 5-10 1N971B JANTX 5-11 1N992 5-11 
1N957 5-11 1N972 5-11 1N992A 5-11 
1N957A 5-11 1N972A 5-11 1N992B 5-11 
1N957B 5·11 1N9728 5·11 1N3062 5-13 
1N958 5-11 1N9728 JAN 5-11 1N3063 5-14 
1N958A 5-11 1 N9728 JANTX 5-11 1N3064 5-15 
1N9588 5·11 1N973 5-11 1N3070 5-16 
1N959 5·11 1N973A 5·11 1N3595 5-18 
1N959A 5-11 1N973B 5-11 1N3600 5-20 
1N9598 5·11 1N9738 JAN 5.11 1N4148 5-22 
1N960 5·11 1N973B JANTX 5-11 1N4150 5-24 
1N960A 5-11 1N974 5-11 1N4151 5-26 
1N9608 5·11 1N974A 5.11 1N4244 5-28 
1N961 5-11 1N9748 5-11 1N4306 5-30 
1N961A 5-11 1N975 5·11 1N4306 JAN 5-30 
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DIODE NUMERICAL INDEX 

Type Page No. Type Page No. Type Page No. Type . Page No. 

1N4307 5.32 FA3325 5-80 FDN Series FVlll2 5-147 
1N4307 JAN 5-32 FA3330 5-80 FDN600 5-112 FVlll4 5-147 
1N4376· 5~34 FA3331 5-80 FDN666 5-114 FVlll6 5-147 
1N4446 5-36 FA3332 5-80 FDR Series FZ Series 
1N4447 5-38 FA3333 5-80 FDR300 5-115a FZ901 5-149 
1N4448 5-40 FA3334 5-80 FDR600 5-116 FZ902 5-149 
1N4450 5-42 FA3335 5-80 FDR700 5-118 FZ903 5-149 
1N4454 5-44 FA3360 5-80 FH Series FZ952 5-149 
1N4531 5-46 FA336l 5-80 FHllOO 5-i20 FZ953 5-149 
1N4532 5-48 FA4310E 5-80 FH1200 5-122 MCR Series 
1N4606 5-50 FA4310U 5-80 FJT Series MCR2021 5-150 
1N4607 5-52 FA4311E 5-80 FJTlOOO 5-124 MCS2022 5-150 
1N4610 5-54 FA4311U 5-80 FJT2000 5-128 MCR2025 5-150 
1N4727 5-56 FA4312E 5-80 FSA Series MCR2035 5-150 
1N4950 5-58 FA4312U 5-80 FSA1169 5-80 MCR2221 5-150 
1N5282 5-60 FA4313E 5-80 FSA1171 5-80 MCR2222 5-150 
1N5317 5-62 FA4313U 5-80 FSA1172 5-80 MCR2225 5-150 
1N5318 5-64 FA4320E 5-80 FSA1173 5-80 MCR2235 5-150 
1N5319 5-66 FA4320U 5-80 FSA1174 5-80 MCR2521 5-150 
1N5427 5-68 FA4321E 5-80 FSA1175 5-80 MCR2522 5-150 
1N5428 5-70 FA4321U 5-80 FSA1176 5-80 MCR2525 5-150 
1N5429 5-72 FA4322E 5-80 FSA1177 5-80 MCR2535 5-150 
1N5430 5-74 FA4322U 5-80 FSA1178 5-80 
1N5431 5-76 FA4323E 5-80 FSA1179 5-80 
1N5432 5-78 FA4323U 5-80 FSA1181 5-80 
FA Series FA4324E 5-80 FSA1182 5-80 
FA23lOE 5-80 FA4324U 5-80 FSA1183 5-80 
FA2310U 5-80 FA4325E 5-80 FSA1184 5-80 
FA2311E 5-80 FA4325U 5-80 FSA1185 5-80 
FA2311U 5-80 FA4330 5-80 FSA1186 5-80 
FA2312E 5-80 FA4331 5-80 FSA1187 5-80 
FA2312U 5-80 FA4332 5-80 FSA1188 5-80 
FA2313E 5-80 FA4333 5-80 FSA1189 5-80 
FA2313U 5-80 FA4334 5-80 FSA1191 5-80 
FA2320E 5-80 FA4335 5-80 FSA1192 5-80 
FA2320U 5-80 FA4360E 5-80 FSA1193 5-80 
FA2321E 5-80 FA4360U 5-80 FSA1194 5-80 
FA2321U 5-80 FA4361E 5-80 FSA1195 5-80 
FA2322E 5-80 FA4361U 5-80 FSA1196 5-80 
FA2322U 5-80 FCT Series FSA1197 5-80 
FA2323E 5-80 FCT1021 5-88 FSA1198 5-80 
FA2323U 5-80 FCT1022 5-88 FSA1199 5-80 
FA2324E 5-80 FCT1025 5-88 FSA1201 5-80 
FA2324U 5-80 FCT1035 5-88 FSA1202 5-80 
FA2325E 5-80 FCT1121 5-88 FSA1203 5-80 
FA2325U 5-80 FCT1122 5-88 FSA1204 5-80 
FA2330 5-80 FCT1125 5-88 FSA1400 5-130 
FA2331 5-80 FCT1135 5-88 FSA1410 5-131 
FA2332 5-80 FD Series FSA1411 5-133 
FA2333 5-80 FDlOO 5-90 FSA1412 5-135 
FA2334 5-80 FDlll 5-92 FSA1413 5-137 
FA2335 5-80 FD300 5-94 FSA2000 5-139 
FA2360E 5-80 FD333 5-96 FSA2001 5-141 
FA2360U 5-80 FD400 5-97a FSA2002 5-143 
FA2361E 5-80 FD444 5-97c FSA2003 5-145 
FA2361U 5-80 FD600 5-98 

, 
FV Series 

FA3310 5-80 FD700 5-100 FV1006 5-147 
FA3311 5-80 FD777 5-102 FV1008 5-147 
FA3312 5-80 FD6666 5-104 FV1010 ' 5-147 
FA3313 5-80 FDH Series ·rv1012 5-147 
FA3320 5-80 FDH400 5-105a FV1014 5-147 
FA3321 5-80 FDH444 5-105c FV1016 5-147 
FA3322 5-80 FDH600 5-106 FV1106 5-147 
FA3323 5-80 FDH666 5-108 FV1108 5-147 
FA3324 5-80 FDH694 5-110 FVlllO 5-147 

--· 
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COMPUTER DIODE SELECTION GUIDE 

BREAKDOWN VOLTAGE (VOLTS) 

FORWARD CURRENT (mA) 0-25 26-74 75-100 

FD777 FD700 FDlOO 1N4148 
1N3596 1N3067 FD111 1N4151 
1N4244 1N4533 1N914 1N4446 

10-50 1N4376 1N4536 1N3062 1N4447 
1N4727 1N3063 1N4454 

1N3064 1N4531 
1N3065 1N4532 

FDH666 1N914B 
100 FDN666 1N4448 

1N5319 1N5317 

1N4450 FDGOO 1N4606 
FDHGOO 1N4610 

200-250 FDNGOO 1N5318 
1N3600 FD6666 
IN4150 

300-400 1N4950 1N4607 

500 1N5282 

BREAKDOWN VOLTAGE (VOLTS) 

SWITCHING SPEED (nSec) 0-25 26-74 75-100 

FD777 FD700 1N3062 

0-0.75 
1N4244 1N5282 
1N4376 1N5317 
1N4376 JAN ' 

1N3605 
1.0-2.0 1N4152 

1N4533 

1N252 FDH666 FDlOO 1N3064 1N4151 1N4532 
1N3596 FDN666 FDGOO 1N3065 1N4446 1N4606 

4.0 
1N4450 FDHGOO 1N3600 1N4447 1N4607 
1N4950 FDN600 1N4148 1N4448 1N4610 
1N5319 1N914 1N4150 1N4454 1N5318 

1N3063 1N4531 

1N3603 FD111 
5.0 1N3602 

FD6666 
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COMPl:JTER DIODE SELECTION GUIDE 

BREAKDOWN VOLTAGE (VOLTS) 

CAPACITANCE (pf) 75-100 26-74 0-25 

0-1.0 1N3062 FD700 1N4244 
1N4376 

1.1-1.9 1N3065 FD777 

2.0 FDlOO 
1N3063 
1N3064 
1N4151 
1N4447 
1N4454 
1N4532 
1N4610 
FD6666 

2.5 FDlll 1N5319 
FD600 
FDH600 
FDN600 
1N3600 
1N4150 
1N4606 
1N5282 
1N5317 
1N5318 

3.4-4.0 1N914 IN251 JAN 
1N4148 FDH666 
1N4446 FDN666 
IN4448 1N4450 
1N4607 1N4531 

1N4727 
1N4950 

COMPUTER DIODE NUMERICAL INDEX 

Type Page No. Type Page No. Type Page No. 

1N914 5-10 1N4448 5-40 1N5318 5-64 
1N3062 5-13 1N4450 5-42 1N5319 5-66 
IN3063 5-14 1N4454 5-44 FDlOO 5-90 
1N3064 5-15 1N4531 5-46 FDlll 5-92 
IN3600 5-20 1N4352 5-48 Fp600 5-98 
1N4148 5-22 1N4606 5-50 FDH600 5-106 
1N4150 5-24 1N4607 5-52 FDN600 5-112 
1N4151 5-26 1N4610 5-54 FDH666 5-108 
1N4244 5-28 1N4727 ~-56 FDN666 5-114 
1N4376 5-34 1N4950 5-58 FD700 5-100 
1N4446 5-36 1N5282 5-60 FD777 5-102 
1N4447 5-38 1N5317 5-62 FD6666 5-104 
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BREAKDOWN 
VOLTAGE (VOLTS) 

150-200 

100-149 

50-99 

0-49 

LEAKAGE 
CURRENT (nA) 

>75 

50-74 

25-49 

0-24 

Type 

1N456 
1N457 
1N458 
1N459 
1N485B 

' 

GENERAL PURPOSE DIODE SELECTION GUIDE 

0-49 

1N458 
1N459 

1N662 

1N457 

1N456 
1N925 
1N926 

0-49 

1N662 
1N813 
1N815 

1N456 
1N458 
1N459 

1N457 
1N812 

F!)RWARD CURRENT (mA) 

50-99 100-149 

1N804 FD400 
FDH400 
FD444 
FDH444 
1N485B 
1N3070 
1N3071 

1N658 
1N808 

1N795 1N483A 
1N891 1N483B 
1N3069 

1N791 

50-99 

1N791 
1N804 

1N482A 
1N292 

FORWARD CURRENT (mA) 

100-149 

FD400 
FDH400 
1N3070 
1N3071 

FD444 
FDH444 
1N658 

1N485B 

GENERAL PURPOSE DIODE NUMERICAL INDEX 

Page No. Type Page No. Type 

5-1 1N658 5-7 FD333 
5~3 1N662 5-8 FD400 
5-4 1N3070 5-16 FD444 
5-5 1N3595 5-18 FDH400 
5-6 FD300 5-94 FDH444 
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150-200 

FD300 
FD333 
1N3595 

1N837 
1N844 

1N840 

150-200 

1N837 
1N838 
1N839 
1N4363 

FD300 
FD333 
1N3595 

Page No. 

5-96 
5-97a 
5-97c 
5-105a 
5-105c 



ZENER DIQDE NUMERICAL INDEX. 

Type Page No. Type Page No. Type 

1N746-1N759 5-11 1N957-1N992 Hl FZ901 
1N746A-1N759A 5-11 1N957A-1N992A . . 5-11 FZ902 
1N753AIAN-1N759AIAN - 5-11 1N957B-l N992B 5-11 FZ903 

Family 

1N7S3AJANTX-
1N759AJANTX 

Type 

FHUOO 
FH1200 

Type 

1N5427 
1N5428 
1N5429 

Voltage Variable Capacitor 
Voltage Variable Capacitor 
Voltage Variable Capacitor 
Voltage Variable Capacitor 
Voltage Variable Capacitor 
Voltage Variable Capacitpr 
Voltage Variable Capacitor 
Voltage Variable Capacitor 
Voltage Variable Capacitor 
Voltage Variable Capacitor 
Voltage Variable Capacitor 
Voltage Variable Capacitor 
Pico Ampere Diode 
Pico Ampere Diode 
Reference Diode 
Reference Diode 
Reference Diode 

1N962BJAN-1N973BJAN 5-11 FZ952 
,5-11 1N962BJANTX- FZ953 

1N9'73BJANTX 5-11 

HOT CARRIER DIODE NUMERICAL INDEX 

Page No. 

5-120 
5-122 

RADIATION RESISTANT DIODE NUMERICAL INDEX 

Page No. 

5-68 
5-70 
5-72 

SPECIALTY 

Description Device . 
Type 

Low Voltage FV1006 
Low Voltage FV1008 
Low Voltage FV1010 
Low Voltage FV1012 
Low Voltage FV1014 
Low Voltage FV1016 
High Voltage FV1106 
High Voltage FV1108 
High Voltage fVlll(} 
High Voltage FV1l12 
High Voltage FV1114 
High Voltage FV1116 
Ultra Low Leakage FJTlOOO 
Ultra Low Leakage FJT2000 
Low TC Series FCT1025 
Low TC Series FCT1022 
Low TC Series FCT1021 

Type 

1N5430 
1N5431 
1N5432 

DIODE 

Page 
No. 

5-126 
5-126 
5-126 
5-126 
5-126 
5-126 
5-126 
5-126 
5-126 
5-126 
5-126 
5-126 
5-122 
5-141 
5-88 
5-88 
5-88 

Page No. 

5-74 
5-76 
5-78 

Type 

FDR300 
FDR600 
FDR700 

SELECTION GUIDE/INDEX 

Family Description 

Reference Diode Low TC Series 
Reference Diode Low TC Series 
Reference Diode Low TC Series 
Reference Diode Low TC Series 
Reference Diode Low TC Series 
Reference Diode Multi-Current Series 
Reference Diode Multi-Current Series 
Reference Diode Multi-Current Se.ries 
Reference Diode Multi-Current Series 
Reference Diode Multi-Current Series 
Reference Diode Multi-Current Series 
Reference Diode Multi-Current Series 
Reference Diode Multi-Current Series 
Reference Diode Multi-Current Series 
Reference Diode Multi-Current Series 
Reference Diode Multi-Current Series 
Reference Diode Multi-Current Series 
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Page No. 

5-149 
5-149' 
5-149 
5;149 
5-149 

Page No. 

Device 
Type 

FCT1035 
FCT1125 
FCT1122 
FCT1121 
FCT1135 

5-115a 
5-116 
5-118 

MCR2225 
MCR2222 
MCR2221 
MCR2235 
MCR2525 
MCR2522 
MCR2521 
MCR2535 
MCR2025 
MCR2022 
MCR2021 
MCR2035 

Page 
No. 

5-88 
5-88 
5-88 
5-88 
5-88 
5-121 
5-121 
5-121 
5-121 
5-121 
5-121 
5-121 
5-121 
5-121 
5-121 
5-121 
5-121 



DIODE ASSEMBLIES SELECTION GUIDE/INDEX 

GLASS Forward GLASS Forward 
DIODE ASSEMBLIES Voltage Device Page DIODE ASSEMBLIES Voltage Device Page 
Description Match (mV) Type No. Description Match (mV) Type No. 

Encapsulated Pair 10.0 1N4306 5-30 Bridges 10.0 FA3330 5-80 
Encapsulated Pair 10.0 1N4306JAN 5-30 Bridges 15.0 FA3331 5-80 
Encapsulated Pair 3.0 FA2301E 5-80 Bridges 20.0 FA3332 5-80 
Encapsulated Pair 10.0 FA2311E 5-80 Bridges 10.0 FA3333 5-80 
Encapsulated Pair 5.0 FA2312E 5-80 Bridges 15.0 FA3334 5-80 
Encapsulated Pair 15.0 FA2313E 5-80 Bridges 20.0 FA3335 ,5-80 
Encapsulated Pair 3.0 FA2320E 5-80 Bridges 10.0 FA3360 5-80 
Encapsulated Pair 10.0 FA2321E 5-80 Bridges 20.0 FA3361 5-80 
Encapsulated Pair 5.0 FA2322E 5-80 Encapsulated Quad 10.0 IN4307 5-32 
Encapsulated Pair 15.0 FA2323E 5-80 Encapsulated Quad 10.0 IN4307JAN 5-32 
Encapsulated Pair 10.0 FA2324E 5-80 Encapsulated Quad 3.0 FA4310E 5-80 
Encapsulated Pair 20.0 FA2325E 5-80 Encapsulated Quad 10.0 FA4311E 5-80 
Encapsulated Pair lOmV FA2330E 5-80 Encapsulated Quad 5.0 FA4312E 5-80 
Encapsulated Pair 15 mV FA2331E 5-80 Encapsulated Quad 

" 
15.0 FA4313E 5-80 

Encapsulated Pair 20mV FA2332E 5-80 Encapsulated Quad 3.0 FA4320E 5-80 
Encapsulated Pair 10 mV FA2333E 5-80 Encapsulated Quad 10.0 FA4321E 5-80 
Encapsulated Pair 15 mV FA2334E 5-80 Encapsulated Quad 5.0 FA4322E 5-80 
Encapsulated Pair 20mV FA2335E 5-80 Encapsulated Quad 15.0 FA4323E 5-80 
Encapsulated Pair 10.0 FA2360E 5-80 Encapsulated Quad 10.0 FA4324E 5-80 
Encapsulated Pair 20.0 FA2361E 5-80 Encapsulated Quad 20.0 FA4325E 5-80 
Unencapsulated Pair 3.0 FA2310U 5-80 Encapsulated Quad 10.0 FA4330E 5-80 
Unencapsulated Pair 10.0 FA2311U 5-80 Encapsulated Quad 15.0 FA4331E 5-80 
Unencapsulated Pair 5.0 FA2312U 5-80 Encapsulated Quad 20.0 FA4332E 5-80 
Unencapsulated Pair 15.0 FA2313U 5-80 Encapsulated Quad 10.0 FA4333E 5-80 
Unencapsulated Pair 3.0 FA2320U 5-80 Encapsulated Quad 15.0 FA4334E 5-80 
Unencapsulated Pair 10.0 FA4321U 5-80 Encapsulated Quad 20.0 FA4335E 5-80 
Unencapsulated Pair 5.0 FA2322U 5-80 Encapsulated Quad 10.0 FA4360E 5-80 
Unencapsulated Pair 15.0 FA2323U 5-80 Encapsulated Quad 20.0 FA4361E . 5-80 
Unencapsulated Pair 10.0 FA2324U 5-80 Unencapsulated Quad 3.0 FA4310U 5-80 
Unencapsulated Pair 10 mV FA2331U 5-80 Unencapsulated Quad 10.0 FA4311U 5-80 
Unencapsulated Pair 15 mV FA2331U 5-80 Unencapsulated Quad 5.0 FA4312U 5-80 
Unencapsulated Pair 20mV FA2332U 5-80 Unencapsulated Quad 15.0 FA4313U 5-80 
Unencapsulated Pair lOmV FA2333U 5-80 Unencapsulated Quad 3.0 FA4320U 5-80 
Unencapsulated Pair 15 mV FA2334U 5-80 Unencapsulated Quad 10.0 FA4321U 5-80 
Unencapsulated Pair 20 mV FA2335U 5-80 Unencapsulated Quad 5.0 FA4322U 5-80 
Unencapsulated Pair 10.0 FA2360U 5-80 Unencapsulated Quad 15.0 FA4323U 5-80 
Unencapsulated Pair 20.0 FA2361U 5-80 Unencapsulated Quad 10.0 FA4324U 5-80 
Bridges 3.0 FA3310 5-80 Unencapsulated Quad 20.0 .FA4325U 5-80 
Bridges 10.0 FA3311 5-80 Unencapsulated Quad 10.0 FA4330U 5-80 
Bridges 5.0 FA3312 5-80 Unencapsulated Quad 15.0 FA4331U 5-80 
Bridges 15.0 FA3312 5-80 Unencapsulated Quad 20.0 FA4332U 5-80 
Bridges 3.0 FA3320 5-80 Unencapsulated Quad 10.0 FA4333U 5-80 
Bridges 10.0 FA3321 5-80 Unencapsulated Quad 15.0 FA4334U 5-80 
Bridges 5.0 FA3322 5-80 Unencapsulated Quad 20.0 FA4335U 5-80 
Bridges 15.0 FA3323 5-80 Unencapsulated Quad 10.0 FA4360U 5-80 
Bridges 10.0 FA3324 5-80 Unencapsulated Quad 20.0 FA4361U 5-80 
Bridges 20.0 FA3325 5-80 
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DIODE ASSEMBLIES SELECTION GUIDE/INDEX 

CHIP CHIP 
ASSEMBLIES Device Page ASSEMBLIES Device Page 
Family Description Jype No. Family Description Type No. 

Common Anode 2 diode FSA1177 5-80 Matrix 8 diode FSA1189 5-80 
Common Anode 2 diode FSA1178 5-80 Bridge Unm.atched FSA1197 5-80 
Common Anode 3 diode FSA1179 5-80 Bridge Unmatched FSA1198 5-80 
Common Anode 3. diode FSA1181 5-80 Bridge VF Matched FSA1191 5-80 
Common Anode 4 diode FSA1182 5-80 Bridge VF Matched FSA1192 5-80 
Common Anode 5 diode FSA1183 5-80 Bridge VF Matched FSA1195 5-80 
Common Cathode 2 diode FSA1169 5-80 Bridge VF Matched FSA1196 5-80 
Common Cathode 2 diode FSA1202 5-80 Bridge VF & IR Matched FSA1193 5-80 
Common Cathode 3 diode FSA1171 5-80 Bridge VF & IR Matched FSA1194 5-80 
Common Cathode 3 diode FSA1172 5-80 Transmission Gate VF Matched FSA1199 5-80 
Common Cathode 4 diode FSA1203 5-80 Transmission Gate VF & IR Matched FSA1201 5-80 
Common Cathode 4 diode FSA1173 5-80 Core Driver 8 diode FSA1400 5-80 
Common Cathode 5 diode FSA1174 5-80 Common Anode 8 diode FSA1410 5-133 
Common Cathode 6 diode FSA1204 5-80 Common Cathode 8 diode FSA1411 5-135 
Common Cathode 7 diode FSA1175" 5-80 Core Driver 16 diode FSA1412 5-137 
Common Cathode 8 diode FSA1176 5-80 Core Driver 8 diode FSA1413 5-139 
Matrix 2 diode FSA1184 5-80 Core Driver 16 diode FSA2000 5-143 
Matrix 2 diode FSA1185 5-80 Core Driver 8 diode FSA2001 5-145 
Matrix 4 diode FSA1186 5-80 Common Cathode 8 diode FSA2002 5-147 
Matrix 4 diode FSA1187 5-80 Common Anode 8 diode FSA2003 5-149 
Matrix 6 diode FSA1188 5-80 
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1N456 
HIGH CONDUCTANCE, LOW LEAKAGE, PLANAR* DIODE 

GENERAL DESCRIPTION-The 1N456 is a high conductance, extremely low-leakage, planar• diode. Specified 

maximum values for voltage drop, capacitance, and leakage current mean flexibility in designing circuits 

which require large numbers of diodes. In those applications where reverse current is a criticill design para­
meter, the inherent qualities of the Fairchild process eliminate the problem of leakage degradation. 

ABSOLUTE MAXIMUM RATINGS (25°C) (Note 1) 

WIV Working inverse voltage 25V 

lo Average rectified current 90mA 

IF DC forward current 135mA 

if Recurrent peak forward current 450mA 
if(surge) Peak forward surge current pulse width of 1 second 700mA 
if(surge) Peak forward surge current pulse width of 2 p.s 1200mA 
p Power dissipation 200mW 
l/fJ Power derating factor 1.6mW!°C 

TA Operating temperature -65°C to +150°C 

Tstg Storage temperature, ambient -65°Cto +11s0 c 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

SYMBOL CHARACTERISTICS MIN. MAX. 

By Breakdown Voltage 30 

IRI Reverse Current 25 

IR2 Reverse Current (+150°C) 5 

VF Forward Voltage 1.0 

c Capacitance 10 

NOTES: 

(1) The maximum ratings are limiting values abova which ·life or satisfactory performance may be impaired. 
(2) Leads are tinned. Gold plate with nickel strike may be obtained when specified. 

313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910·379-6435 
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PHYSICAL DIMENSIONS 

UNITS 

v 
nA 
µA 

v 
pf 

.105 
MAX. DIA. 

NOTE: All dimensions in inches 
See note 2. 
Weight 0.25 gram. 

TEST CONDITIONS . 

IR= lOOµA 
VR = 25V 
VR = 25V 
IF=40 mA 

VR=OV 

•Planar is a patented Fairchild process. 
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1N457 
LOW LEAKAGE PLANAR* DIODE 

MAXIMUM RATINGS (25°C) [Note l] 

WIV Working Inverse Voltage 

10 Average Rectified Current 

iF Forward Current steady state d.c. 

I 1 Recurrent Peak Forward Current 

i1 (surge) Peak Forward Surge Current Pulse Width of 1 second 

i1 (surge) Peak Forward Surge Current Pulse Width of 1 microsecond 

P Power Dissipation 

TA Operating Temperature 

T,+9 Storage Temperature, ambient 

ELECTRICAL SPECIFICATIONS (25°C unless otherwise noted) 

SYMBOL CHARACTERISTIC MIN. 

VF Forward Voltage 

IR Reverse Current 

IR Reverse Current (150°C) 

BV Breakdown Voltage 70 

co Capacitance (f = 1 MHz) [Note 2] 

NOTES: 

60V 

75mA 

140mA 

225mA 

500mA 

2A 

400mW 

- 65°Cto+ 150°C 

- 65°C to+ 175"C 

TYP. MAX. 

1.0 

25 

5.0 

6.0 

(1) The maximum ratings are limiting values above which life or satisfactory performance may be impaired. 
(2) Capacitance as measured on Boonton Electronic Corporation Model No. 75A-S8 Capacitance Bridge or equivalent. 

313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379·6435 
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PHYSICAL DIMENSIONS 

.02 NOM 
DIA 

UNITS 

Volts 

nA 

µA 

Volts 

pf 

(All dimensmns in inches) 

i->----..+- .105 MAX 
DIA 

TEST CONDITIONS 

IF= 20 mA 

VR = - 60V 

VR = - 60V 

IR= 100 µA 

VR = OV 

•Planar is a patented Fairchild process. 

FAIRCHILCJ 
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1N458 
LOW LEAKAGE PLANAR* DIODE 

MAXIMUM RATINGS (25°C) [Note l] 

WIV Working Inverse Voltage 

Average rectified current 

Forward current steady state d.c. 

11 Recurrent peak forward current 

i1 (surge) Peak forward surge current pulse width. of .1 second 

i1 (surge) Peak forward surge current pulse width of 1 µs 

P Power dissipation 

TA Operating temperature 

Storage temperature, ambient 

UECJ'RiCAL SFECifiCATIONS (25•c unless otherwise noted) 

SYMBOL CHARACTERISTIC••·· 

NOTES: 

Forward Voltage 

Reverse Current 

Reverse Current (150°C) 

Breakdown Voltage 

Capacitance (f = 1 MHz) [Note 2] 

MIN. 

150 

125V 

55mA 

115 mA 

175 mA 

50Q mA 

2A 

400mW 

-65°Cto +t50°c 

-65°Cto +175°C 

TYP. MAX. 

1.0 

25 

5.0 

6.0 

(1) The maximum ratings are limiting values above which life or satisfactory performance may be impaired. 
(2) Capacitance as measured on Boonton Electronic Corporation Model No •. 75A·S8 C.apacitance Bridge or equivalent. 

313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNl.A, (415) 962-5011, TWX: 910-379-6435 
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PHYSICAL DIMENSIONS 
(All dimensions. 1n inches) 

0 
1.0 MIN 

t 
.02 NOM ~ 

DIA 
.105 MAX 
DIA 

UNITS TEST CONDITIONS 

Volts IF= 7.0 mA 

nA VR = - 125 V 

µA VR = - 125 V 

Volts IR= 100 µA 

pf VR = ov 

•Planar is a patented Fairchild process. 

FAIRCHILCJ 
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1N459 
LOW LEAKAGE PLANAR*DIODES 

MAXIMUM RATINGS (25°C) [Note 1] 

WIV 

i1 (surge) 

i1 (surge) 
p 

TA. 

T,+g 

Working Inverse Voltage 

Average rectified current 

Forward current steady state d.c. 

Recurrent peak forward current 

Peak forward surge current pulse width of 1 second 

Peak forward surge current pulse width of 1 microsecond 

Power dissipation 

Operating temperature 

Storage temperature, ambient 

ELECTRICAL SPECIFICATIONS (25°C unless otherwise noted) 

SYMBOL CHARACTERISTIC 

VF Forward Voltage 

JR Reverse Current 

NOTES: 

Reverse Current (150°C) 

Breakdown Voltage 

Capacitance (f = 1 MHz) [Note 2] 

MIN. 

200 

175V 

40mA 

lOOmA 

125mA 

500mA 

2A 

400mW 

-65° to +t50°c 

-65° to +175°c 

TYP. MAX. 

1.0 

25 

5.0 

6.0 

(1) The maximum ratings are limiting values above which life or satisfactory performance may be impaired. 
(2) Capacitance as measured on Boonton Electronic Corporation Model No. 75A·S8 Capacitance Bridge or equivalent. 

313 FAIRCHILD DRIVE MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 
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UNITS 

Volts 

nA 

µA 

Volts 

pf 

PHYSICAL DIMENSIONS 

.02 NOM 
DIA 

!All dimensions 1n inches) 

------.105 MAX 
DIA 

TEST CONDITIONS 

IF= 3.0 mA 

VR = -175V 

VR = -175V 

IR= lOOµA 

VR=OV 

" Planar is a patented Fairchild process. 
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1N485B 
lOW:,LEAKAGE Hl:GH CONDUCTANCE HIGH VOLTAGE PLANAR* DIODE 

MAXIMUM RATING.s (25°C) [Note l] 

WIV Working Inverse Voltage 175V 

lo Average Rectified Current 200mA 

IF Forward Current Steady State d.c. 375mA 

IF Recurrent Peak Forward Current 450mA 

11 (surge) Peak Forward Surge Current Pulse Width of 1 Second 1.0A 

11 (surge) Pear Forward Surge Current Pulse Width of 1 µ.S 4.0A 
p Power Dissipation 400mW 

TA Operating Temperature - &5°Cto+ iso•c 

T,19 Storage Temperature Ambient - &5°Cto + 175°.c 

ELECTRICAL _SPECIFICATIONS (25°C unle.ss otherwise rioted) 

SYMBOL CHARACTERISTIC MIN. TYP. 

VF Forward Voltage 

IR Reverse Current 

IR Reverse Current (150°C) 

Bv Breakdown Voltage 200V 

C0 [Note 2] Capacitance 

NOTES: 
(l) The maximum ratings are limiting values above which life or satisfactory performance· may be impaired. 
(2) Capacitance as measured on Boonton Electronic Corporation Model l'lo.-. 75A·SB eapacitanca Bridge or equivalent. 
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:S-6 

MAX. 

1.0V 

25nA 

5.0µA 

6.0pf 

PHYSICAL DIMENSIONS 

.02 NOM 
DIA 

(All dimensions m inches) 

------.105 MAX 
DIA 

TEST CONDITIONS 

IF~ lOOmA 

YR== -175Y 

YR= - 175Y 

IR= lOOµA 

YR=OV 

"Planar is a patented Fairchild process. 

l=AIRCl-llL..C 

SEMICONDUCTOR 
, A DIYIS1q~ OF FAIRCHILD CAMERA AND INSJ"RUMENT CP.RPORATION 



1N658 
HIGH CONDUCTANCE, HIGH SPEED PLANAR* DIODE 

MAXIMUM RATINGS (25°C) [Note 1] 

WIV Working Inverse Voltage 
10 Average Rectified Current 

IF Forward Current Steady State d.c. 

i1 Recurrent Peak Forward Current 

i1(surge) Peak Forward Surge Current Pulse Width of 1 second 

i1(surge) Peak Foward Surge Current Pulse Width of 1 µs 

P Power Dissipation 

P Power Dissipation 

TA Operating Temperature 

T,t9 Storage Temperature, Ambient 

ELECTRICAL SPECIFICATIONS (25°C unless otherwise noted) 

SYMBOL CHARACTERISTIC 

VF Forward Voltage 

IR Reverse Current 

IR Reverse Current (150 • C) 

Bv Breakdown Voltage 

trr(Note 2) Reverse Recovery Time 

NOTES: 

MIN. 

120V 

lOOV 

lOOmA 

150 mA 

300 mA 

500 mA 

2000 mA 

250mW 

100 mW@ 125°C 

-65°Cto +175°c 

-65°Cto +2oo•c 

TYP. 

(1) The maximum ratings are limiting values above which life or satisfactory performance may be impaired. 
(2) Recovery to SOK ohms in JAN 258 circuit. 1 
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PHYSICAL DIMENSIONS 

.02 NOM 
DIA 

MAX. 

1.0V 
0.05 µA 

25µA 

300 ns 

(All dimensions in inches) 

----.105MAX 
DIA 

TEST CONDITIONS 

IF= lOOmA 

VR = -50V 

VR = -50V 

IR= 100 µA 
11 =5 mA 
Vr=-40V 
RL = 150n 

*Planar is a patented Fairchild process. 
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1N662 
HIGH SPEED, HIGH CONDUCTANCE PLANAH~f DIODE 

GENERAL DESCRIPTION - The 1N662 is a high conductance ultra-fast planar diode. This device couples high 

speed with high conductance and high breakdown voltage, and enables the designer to choose a diode with 

planar reliability to fulfill most general-purpose switching applications. 

ABSOLUTE MAXIMUM RATINGS (25°C) (Note 1) 

WIV Working inverse voltage 

lo 
IF 

i1 
i1(surge) 

i1(surge) 
p 

1/8 

TA 
Tstg 

Average rectified current 

Forward current steady state DC 

Recurrent peak forward current 

Peak forward surge current pulse width of 1.0 .second 

Peak forward surge current pulse width of 1.0 µs 

Power dissipation 
Power derating factor 

Operating temperature 

Storage temperature, ambient 

ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) 

SYMBOL CHARACTRISTICS 

IRI Reverse Current ( +25°C) 

IR2 Reverse Current (+100°C) 

IR3 Reverse Current ( +25°C) 

IR4 Reverse Current (+100°C) 

VF Forward Voltage 

BV Breakdown Voltage 

TRR Reverse Recovery Time 

c Capacitance 

NOTES: 

MIN. 

100 

aov 
lOOmA 
340mA 

300mA 
.5A 

2A 

400mW 

3.2mWl°C 

-65°C to +150°C 

-65°C to +175°C 

MAX. 

20 

100 

1.0 

20 
1.0 

500 

3.0 

(1) The maximum ratings are limiting values above which life or satisfactory performance may be impaired. 
(2) VR = 40 V; IF= 5 mA; RL = 2.3 kO; CL= 40 pf; Recovery to 100 k. 
(3) Leads are tinned. Gold plate with nickel strike may be obtained when specified. 
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UNITS 

µA 

µA 

µA 
µA 

v 
v 
ns 
pF 

PHYSICAL DIMENSIONS 

.105 
MAX. DIA. 

1 
.02 NOM. DIA. 

NOTE: All dimensions in inchei. 

SEE NOTE 3 

TEST CONDITIONS 

VR = 50V 

VR = 50V 

VR = lOV 
. VR = lOV 

IF= lOmA 
IR= 100 µA 

(Note 2) 

VR = lOV 

•Planar is a patented Fairchild process. 
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FAIRCHILD DIODE IN662 

TYPICAL ELECTRICAL CHARACTERISTICS 
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1N914 
ULTRA FAST PLANAR* DIODE 

MAXIMUM RATINGS (25°C) [Note 1] 

WIV 
lo 
1. 
1. 
it{ surge) 

it{ surge) 

p 
p 

TA 
T,+9 

Working Inverse Voltage 
Average Rectified Current 
Forward Current Steady State d.c. 
Recurrent Peak Forward Current 
Peak Forward Surge Current Pulse Width of 1 Second 
Peak Foward Surge Current Pulse Width of 1 µs 

Power Dissipation 
Power Dissipation 
Operating Temperature 
Storage Temperature, Ambient 

ELECTRICAL SPECIFICATIONS (25°C unless otherwise noted) 

SYMBOL 

v, 
IR 
IR 
BV 
BV 
t., (Note 2) 

v. (Note 5) 
Co (Note 3) 
Re (Note 4) 
t:..v.;oc 

NOTES: 

CHARACTERISTIC 

Forward Voltage 
Reverse Current 
Reverse Current (150°C) 
Breakdown Voltage 
Breakdown Voltage 
Reverse Recovery Time 

Peak forward recovery voltage 
Capacitance 
Rectification Efficiency 45% 
Forward Voltage Temperature Coefficient 

MIN. 

75V 
lOOV 

20V 
50mA 
75 mA 

150 mA 
500mA 

2000 mA 
250mW 

100 mW at 125°C 
-65° to +175°C 
-65° to +175°C 

TYP. 

-1.8mV!°C 

(1) The maximum ratings are limiting values above which life or satisfactory performance may be impaired. 
(2) Recovery to 1 mA. 
(3) Capacitance as measured on Boonton Electronic Corporation Model No. 75A·S8 Capacitance Bridge or equivalent. 

PHYSICAL DIMENSIONS 

.02 NOM 
DIA 

MAX. 

l.OV 
25 NA 
50µA 
50µA 

4.0 ns 

2.5V 
4.0 pF 

(All dimensions in inches) 

0--:IIN 

i 
.275 MAX 

-t 
~ '""'" 

-----.105 MAX 
DIA 

TEST CONDITIONS 

I.= 10 mA 
VR = -20V 
VR = -'20V 
IR= -25µA 
IR= 100 µA 
1. = 10 mA 
VR= 6V 
1. = 50 mA pulse 
VR = OVf = 1 
f = 100 MHz 

*Planar is a patented Fairchild proc~ss. 

(4) Rectification efficiency is defined as the ratio of O.C .. load voltage to peak rf input voltage to the detector circuit, measured with 2.0 V r.m.s. input to the circuit. Load re· 
sistance 5k ohms, load capacitance 20 pF. 

(5) Pulse width= 0.1 µs; Rise time of pulse equal to or less than 25 ns. Repetition rate 5 · 100 kHz. 
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FAIRCHILD SILICON PLANAR* ZENER DIODES 
400 MILLIWATT VOLTAGE REGULATORS 

1N746-1N759 SERl'ES & 1N957-1N992 SERIES 

GENERAL DESCRIPTION - The Fairchild General Purpose Voltage Regulator is a Silicon 

Planar Diode designed for a wide range of voltage regulation and voltage limiting applications, 

Utilizing the Planar process, these devices offer, ultra-stable reverse voltage, low leakage, 

low dynamic impedance, and high reliability. 
• Extremely low leakage at biases approaching the Zener voltage - typically an order of 

magnitude lower than specified values. 

• Extreme leakage stability. This is a strong reliability indicator. 

• Very low dynamic resistance, 

• Sharp Zener knees. 

e Planar Construction above 5.6 volts, 

ABSOLUTE MAXIMUM RATINGS - The maximum ratings are limiting values above which life or 

satisfactory performance may be impaired. 
Operating Temperature 

Storage Temperature 

Power Dissipation 

Power Derating Factor 

-65°c to +1so 0 c 

-65°C to +175°c 

400 mW 

3,2 mW/°C 

TYPICAL ELECTRICAL CHARACTERISTICS 

ZENER IMPEDANCE VERSUS 
REVERSE CURRENT 

~O~l~ ................. l~~~~~ ......... .......,.10 

'z -ZENER CURRENT - mA 

-~ 

100 

10 

VF VERSUS IF 
!Typical! 

J_v 
IT 

v 
lLl 

lL 
..J7 
~ 

o.6 0.1 o.a 0.1 1.0 1.1 

VF • VOi.ls 

500 

D.CJ 100 

0 

PHYSICAL DIMENSIONS 

01 
LO MIN .. 

i 
.275 MAX. 

~. 
0 LO MIN. 

.02 NOM. -W 1-
DIA. .105 MAX. 

DIA. 

NOTES: All dimensions in inches. 
Wei1ht: 0.25 1ram. 

POWER DISSIPATION VERSUS 
AMBIENT TEMPERATURE 

N 
~ 
~ 
~ 

o ~ ~ ~ ~ ~ ~ rn ~ 
IA - AMBIENI IEMPERATURE - °C 

*Planar is a patented Fairchild process. 
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. FAIRCHILD 400 MILLIWATT VOLTAGE REGULATORS.· 
: ' : ~ . . ' . -. ' . . . ' .. . .. ~ ·, . . . . 

ELECTRICAL •. CHARACTERISTICS (25"C Free Air Temperature unless otherwise noted) 

JED EC vz 1zT -•' < zz v\ ····~ T.C. I R\ zm 
Type Rever~. Y..2.Y- ~everee Temperab:re ~.Current No. Zener Voltage Test .. Max. Zener impedance 

Nominal Current (Note3) Voltage Current @VR Coefficient 

zzTat 1zT zzk at Izk (NOte 5) 25°C 150°C 
(Maximum) 

Volts mA Ohms Ohms ml\ 'Volts. µA µA %/oC 

(Note 1) A B 
I 

1N746 3.3 20.00 28.0 1.0 10.00. 30.0 -.070 
1N747 3.6 20.00 24.0 1.0 10.00 30.0 -.065 
1N748 3.9 20.00 23.0 1.0 10.00 30.0 -.060 
1N749 4.3 20.00 22.0 1.0 2.00 30.0 - .Q55 
1N750 4.1 20.00 19.0 i.o 2.00 30.0 -.043 
1N751 5.1 20.00 17.o 1.0 i.00 I 20.0 :!: .030 
1N752 5.6 20.00 11.0 1.0 1.00 20.0 :1:.028 
1N753 6.2 20.00 7.0 1.0 0.10 20.0 +.045 
1N754 6.8 20.00 5.0 1.0 0.10 20.0 . +.050 
1N755 7.5 20.00 6.0 1.0 0.10 ~o.o +.058 
1N756 8.2 20.00 8.0 i.o 0.10 20.0 +.062 
1N757 9.1 20.00 16.0 1.0 0.10 20.0 +.068 
1N758 10.0 20.00 17.0 1.0 0.10 20.0 +.075 
1N759 12.0 20.00 50.0 1.0 0.10 20.0 +.077· 
(Note 2) 
1N957 6.8 18.50 4.5 700 1.0 4.9 5.2 10.00 50;0 +.050 
1N958 7.5 16.50 5.5 700 0.5 5.4 5. 7 10.00 50.0 +.058 
1N959 8.2 15.00 6.5 700 0.5 5.9 6.2 5.00 50.0 +.062 
1N960 9.1 14.00 7.5 700 0.5 6.6 6.9 1.00 10.0 +.068 
1N961 10.0 12.50 8.5 700 0.25 7.2 7.6 1.00 10.0 +.072 
1N962 11.0 11.50 9.5 700 0.25 8.0 8.4 1.00 5.0 +.073 
1N963 12.0 10.50 11.5 700 0.25 8.6 9.1 1.00 5.0 +.076 
1N964 13.0 9.50 13.0 700 0.25 9.4 9.9 0.10 5.0 +.079 
1N965 15.0 8.50 16.0 700 0.25 10.8 11.4 0.10 5.0 +.082 
1N966 16.0 7.80 17.0 700 0.25 11.5 12.2 0.10 5.0 +.083 
1N967 18.0 7.00 21.0 750 0.25 13.0 13.7 0.10 5.0 +.085 
1N968 20.0 6.20 25.0 750 0.25 14.4 15.2 0.10 5.0 +.086 
1N969 22.0 5.60 29.0 750 0.25 15.8 16.7 0.10 1.0 +.087 
1N970 24.0 5.20 33.0 75Q 0.25 17.3 18.2 0.10 1.0 +.088 
1N971 27.0 4.60 41.0 750 0.25 19.4 20.6 0.10 1.0 +.090 
1N972 30.0 4.20 49.0 1000 0.25 21.6 22.8 0.10 1.0 +.091 
1N973 33.0 3.80 58.0 1000 0.25 23.8 25.1 0.05 1.0 +.092 
1N974 36.0 3.40 70.0 1000 0.25 25.9 27.4 0.05 1.0 +.093 
1N975 39.0 3~20 !10.0 1000 o.~5 28.1 29.7 0.05 1.0 +.094 
1N976 43.0 3.00 93.0 1500 0.25 31.0 32.7 0.05 1.0 +.095 
1N977 47.0 2.70 105.0 1500 0.25 33.8 35.8 0.05 1.0 + .095. 
1N978 51.0 2.50 125.0 1500 0.25 36. 7 38.6 0.05 1.0 +.096 

I• 
1N979 ~6.0 2.20 150.0 2000 0.25 40.3 42.6 0.05 1.0 +•096 
1N980 62.0 2.00 185.0 2000 0.25 44.6 47.1 0.05 1.0 +.097 
1N981 68.0 1.80 230.0 2000 0.25 49.0 51.7 Q.05 1.0 +.097 
1N982 7~.o 1.70 270.0 2000 0.25 54.0 56.0 0•!>5 1.0 +.098 
1N983 a2.o 1.50 330.0 3000 0.25 59.0 62.2 0.05 1.0 +.098 
1N9S4 91.0 1.40 400.0 30!>0 0.25 65.5 69.2 0.05 1.0 +.099 
1N985 100.0 1.3() 500.0 3000 0.25 72.0 76.0 0.05 1.0 +.110 

I 1N986 110.0 1.10 750.o 4000 0.25 79.2 83.6 0.05 1.0 +.110 
1N987 12Q.O 1.00 900.0 4500 0.25 86.4 91,2 0.05 1.0 +.110 
1N988 130.0 0.95 1100.0 5000 0.25 93 •. 6 98.8 0.05 1.0 +.110 
1N989 . 150.0 0.85 1500.0 6000 0.25 108.0 114.0 0.05 1.0 +.110 
1N990 160.0 0.80 1700.0 6500 0.25 115.2 121.6 0.05 1.0 +.110 
1N991 180.0 0.68 2200.0 7100 0.25 129.6 136.8 0.05 1.0 +.110 
1N992 200.0 0.65 2500.0 8000 0.25 144.0 152.0 0.05 1.0 +.110 

NOTES: 
(1) The 1N746-1N759 series have !': ... standard Zener voltage tolerance of ±10%. A tolerance of ±5, 0% is also available by suffixing A to the JEDEC type number. 

(2) ·.!he 1N957-1N992 series have a 20% tolerance; Add suffix A for 10% tolerance, and suffix B for 5~ 0% tolerance, 

(3) 'The Zener impedances ZzT and Zzk are derived by superimposing a 60 cycle AC signal, having an RMS value equal to 10% of the DC Zener current, on 

.~;orizk . . 

(4) . Maximum Z'enet current ratings. (lzml· are based on the maximum. voltage of a 20% tolerance unit. For closer tolerance units or units where the actual 

· · Zener voltage (VZ) is known at the operating poipt, the maxiniuni Zener current n111y be increased according· to the derating cu.Ve, 

(5) V R Value for 20% tolerance = 80% lowest V ~ value for each type, 

1N753A through 1N759A, and 1N962B through 1N973B are available in Military Qualuted (JAN) types. 
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(Note 4) 

ml\ 

110.0 
100.0 
95.0 
85 .• 0 
75.0 
70.0 
65.0 
60.0· 
55.0 
~o.o 
45.0 
4Q.O 
35.0 
30.0 

47.0 
42.0 
38.0 
35.0 
32.0 
28.0 
26.0 
24.0 
21.0 
19.0 
17.0 
15.0 
14.0 
13.0 
11.0 
10.0 

9.2 
8.5 
7.8 
7.0 
6.4 
5.9 
5.4 
4.9 
4.5 
4.0 
3.7 
3.3 
3.0 
2.7 
2.5 
2.3 
2.0 
1.9 
1.7 
1.5 



1N3062 
LOW-CAPACITANCE PLANAR DIODE 

MAXIMUM RATINGS (25° C) [Note 1] 

wrv 

Io 

IF 

if 
if (surge) 

if (surge) 

p 

p 

TA 
T stg 

Working Inverse Voltage 

Average rectified current 

Forward current steady state d.c. 

Recurrent peak forward current 

Peak forward surge current pulse width of 1.0 Second 

Peak forward surge current pulse width of 1.0 µ.Second 

Power dissipation 

Power dissipation derating factor 

Operating temperature 

Storage temperature, ambient 

ELECTRICAL SPECIFICATIONS (25° C unless otherwise noted) 

Symbol 

VF 

Ia 
IR 
BV 

t rr 

Characteristic 

Forward Voltage 

Reverse Current 

Reverse Current (150° C) 

Breakdown Voltage 

Reverse Recovery Time [Note 2] 

Capacitance [ Note 3] 

Rectification Efficiency [ Note 4] 

Forward Voltage Temperature 
Coefficient 

Min. 

75 

45 

50 Volts 

75 mA 

115mA 

225 mA 

500 mA 

2000 mA 

250 mW 

1.67 mW/°C 

-65° C to +175° C 

-65° C to +200° C 

Typ. Max. 

1.0 

0.1 

100 

2.0 

1.0 

-1.8 

Units 

Volt 

µ.A 

µ.A 

Volts 

nsec 

pf 

% 
mV 

1 pf AT 0 VOL TS 

PHYSICAL DIMENSIONS 
llN INCHES! 

.105 MAX. DIA. 

1.0 MIN. 

1 
.275 MAX. 

_l 

Test Conditions 

IF = 20 mA 

v = R 50 v 

VR = 50 v 

Ia 5.0 µ.A 

if 10 mA 

vr 6. ov, 

RL = 100 ohms 

VR = 0 V f = 1.0mc 

f = 100 me 

Copyright 1963 by Fairchild Semiconductor, a Division of Fairchild Camera and Instrument Corporation 

NOTES: 

(1) The maximum ratings are limiting values above which life or satisfactory performance may be impaired. 

(2) Recovery to 1.0 mA 

(3) Capacitance as measured on Boonton Electronic Corporation Model No. 75A-S8 Capacitance Bridge or equivalent. 

(4) Rectification efficiency is defined as the ratio of D. C. load voltage to peak rf input voltage to the detector circuit,. 
measured with 2.0V r. m. s. input to the circuit. Load resistance 5.0 K ohms, load capacitance 20pf. 
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1N3063 
ULTRA-FAST PLANAR DIODE 

MAXIMUM RATINGS (25° C) [Note 1 j 

Working Inverse Voltage 

Average rectified current 

Forward current steady state d.c. 

if Recurrent peak forward current 

if (surge) Peak forward surge current pulse width of 1.0 Second 

if (surge) Peak forward surge current pulse width of 1.0 µ.Second 

P Power dissipation 

P Power dissipation at 125° C 

TA Operating temperature 

T stg Storage temperature, ambient 

ELECTRICAL SPECIFICATIONS (25° C unless otherwise noted) 

Symbol Characteristic 

Forward Voltage 

Forward Voltage 

Forward Voltage 

Forward Voltage 

Reverse Current 

Reverse Current (150° C) 

Breakdown Voltage 

Reverse Recovery Time [Note 2] 

Capacitance [Note 3) 

Rectification Efficiency [Note 4) 

Forward Voltage Temperature 
Coefficient 

Min. 

0.700 

0.610 

0.550 

0.505 

75 

45 

CONTROLLED FORWARD VOLTAGE 

50 Volts 

75 mA 

115 mA 

225 mA 

500 mA 

2000 mA 

250 mW 

lOOmW 

-65° C to +175° C 

-65° C to +200° C 

Typ. Max. Units 

0.850 Volt 

0.710 Volt 

0.650 Volt 

0.575 Volt 

0.1 µ.A 

100 µ.A 

Volts 

4.0 mµ.Sec 

2.0 µ.µ.f 

% 
-1.8 mV 

PHYSICAL DIMENSIONS 
ON INCHES! 

.105 MAX. DIA. 

.275 MAX 

_J 

Test Conditions 

IF 10 mA 

IF 2.0 mA 

IF 1.0 mA 

IF = 250 µ.A 

VR = -50 V 

VR = -50 V 

1a 5.0 µ.A 

If 10 mA 

I 10 mA 
r 

v = 
R 

0 V f = 1.0 me 

f 100 me 

Copyright 1963 by Fairchild Semiconductor, a Division of Fairchifd Camera and Instrument Corporation 
NOTES: 

(1) The maximum ratings are limiting values above which life or satisfactory performance may be impaired. 

(2) Recovery to 1.0 mA in E. G. and G. circuit. 

(3) Capacitance as measured on Boonton Electronic Corporation Model No. 75A-S8 Capacitance Bridge or equivalent. 

(4) Rectification efficiency is defined as the ratio of D. C. load voltage to peak rf input voltagetothe detector circuit, 
measured with 2.0 V r, m. s. input to the circuit. Load resistance 5.0 K ohms, load capacitance 20pf ~ 
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1N3064 
ULTRA FAST- LOW CAPACITANCE PLANAR* DIODE 

MAXIMUM RATINGS (25°C) [Note 1] 

WIV Working Inverse Voltage 
lo Average rectified current 
I, Forward current steady state d.c. 
i, Recurrent peak forward current 
i, (surge) Peak forward surge current pulse width of 1.0 Second 
i, (surge) Peak forward surge current pulse width of 1.0 µSecond 
P Power dissipation 
P Power dissipation at 125°C 
TA Operating temperature 
T,;g Storage temperature, ambient 

ELECTRICAL SPECIFICATIONS (25°C unless otherwise noted) 

SYMBOL CHARACTERISTIC 

vf Forward Voltage 
1. Reverse Current 
1. Reverse Current (150°Cl 
BV Breakdown Voltage 
t,. Reverse Recovery Time [Note 21 

v" Forward Recovery Peak Voltage [Note 31 
Co Capacitance [Note 41 
RE Rectification Efficiency [Note 51 
/lV,/°C Forward Voltage Temperature Coefficient 

I· 

NOTES: 

MIN. 

75 

45 

50 Volts 
75 mA 

115 mA 
225 mA 
500 mA 

2000 mA 
250mW 
lOOmW 

- 65 °C to + 150°C 
-65°Cto +175°C 

TYP. MAX. 

1.0 
0.1 
100 

4.0 

3.0 
2.0 

-1.8 

(1) The maximum ratings are limiting values above which life or satisfactory performance may be impaired. 
(2) Recovery to 1.0 mA in E. G. and G. circuit. 

UNITS 

Volt 
µA 
µA 

Volts 
ns 

Volts 
pF 
% 
mV 

PHYSICAL DIMENSIONS 
(All dimensions in inches) 

.02 NOM 
DIA 

D~IN 

i 
.275 MAX 

i 
~ '""" 

-----.105 MAX 
DIA 

TEST CONDITIONS 

I,= 10 mA 
v. =-SOY 
v. = -50V 
I.= 5.0µA 
I,= lOmA 
I, = 10 mA (V, = 1.0Vl 
R, = lOOn 
I, = 100 mA pulse 
v. = 0 v f = 1.0 MHz 
f = 100 MHz 

*Planar is a patented Fairchild process. 

(3) The oscilloscope used as the response detector shall have a band width of at least 10 MHz (3.0 dB down), and shall be calibrated using a deposited carbon resistor of 50 ohms in the 
diode test clips. t" is defined as the difference between the 10% point of the pulse and the point where v, is to within 10% of the quiescent value. Pulse condition shall be 0.1 ns 
wide at base, 20 ns maximum rise time, repetition rate = 100 KHz maximum. 

(4) Capacitance as measured on Boonton Electronic Corporation Model No. 75A-S8 Capacitance Bridge or equivalent. 
(5) Rectification efficiency is defined as the ratio of de load voltage to peak rf input voltage to the detector circuit, measured with 2.0 V rms. input to the circuit. Load resistance 5.0 

KO, load capacitance 20 pF. 
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1N3070 
HIGH SPEED,· HIGH CONDUCTANCE PLANAR* DIODE 

GENERAL DESCRIPTION: 

The 1N3070 is a high speed, high conductance, Planar diode. This device couples high speed with 
high conductance and high breakdown voltage enabling designers to choose a diode with planar 
reliability to fulfill most general purpose switching applications. 

The USN 1N3070 is supplied in accordance with MIL·S·l9500/169A. 

MAXIMUM RATINGS (25°C) [Note l] 

WIV 
I. 
If 
i1 
i1 (surge) 
i1 (surge) 
p 

T 
T,,9 

Working Inverse Voltage 
Average rectified current 
Forward current steady state d.c. 
Recurrent peak forward current 
Peak forward surge current pulse width of 1.0 second 
Peak forward surge current pulse width of 1.0 µSec. 
Power dissipation 
Power dissipation at 125°C 
Operating temperature 
Storage temperature, ambient 

ELECTRICAL SPECIFICATIONS (25°C unless otherwise noted) 

Symbol tFACT 
Characteristic Subgroup 

*VF la Forward Voltage 
*IR la Reverse Current 

IR lb Reverse Current (150"C) 
**Bv la Breakdown Voltage 
**T.,. la Reverse Recovery Time [Note 2] 

*C. la Capacitance 

RE lb Rectification Efficiency [Note 3] 
t These numerals apply to the FACT program. 
• FACT end point, Group B, Subgroup 2, 3, 4, 6, 7. 

•• FACT end point, Group B, Subgroup 6, 7 only. 

NOTES: 

175 v 
lOOmA 
220mA 
300mA 
1.0 A 
4.0 A 

250mW 
85mW 

-65°C to +175°C 
-65°C to +200°C 

Min. Max. 

1.0 
0.1 
100 

200 
.50 

5.0 

35 

(1) The maximum ratings are limiting values above which life or satisfactory performance may be impaired. 
(2) Recovery to 1.0 mA. 

Units 

Volt 
µA 
µA 

Volts 
ns 

pf 

% 

PHYSICAL DIMENSIONS 

.IOSllAI DIA 

NOTE: All dimensions in 
inches. See note 4 

Test 
Conditions 

IF= 100 mA 
VR=-175V 
VR = -175 v 
IR= 100 µA 
IF= 30 mA, 
IR= 30 mA, 

RL = 1000 
VR = ov. 

f = 1 MHz 
f = lOOMHz 

* Planar is a patented Fairchild process, 

(3) Rectification efficiency is defined as the ratio of de load voltage to peak rf input voltage to the detector circuit, measured with 2.0 V rms input 
to the circuit. Load resistance: 5.0 K ohms, load capacitance 20 pf. 

(4) Leads are tinned. Gold plate with nickel strike may be obtained when specified. 
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FAIRCHILD DIODE 1N3070 

TYPICAL ELECTRICAL CHARACTERISTICS 
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1N3595 
HIGH CONDUCTANCE LOW LEAKAGE PLANAR DIODE 

The 1N3595 is a high conductance extremely low leakage planar diode. Specified maximum values 
for voltage drop capacitance and leakage current mean flexibility in designing circuits which re­
quire large numbers of diodes. In those applications where reverse current is a critical design 
parameter, the inherent qualities of the Fairchild process eliminates the problem of leakage 
degradation. 

The USN 1N3595 is supplied in accordance with MIL-S-19500/241A (NAVY). The electrical speci­
fications, as listed in Table Ill, are identical with those listed in this Military Specification. 

MAXIMUM RATINGS (25°C) (Note 1) 

WIV 
lo 
I. 
i1 
i, (surge) 
i1 (surge) 
p 

1/9 
TA 
T,,. 

Working Inverse Voltage 
Average rectified current 
Forward current steady state d.c. 
Recurrent peak forward current 
Peak forward surge current pulse width of 1 second 
Peak forward surge current pulse width of 1 µSec. 
Power dissipation 
Power derating factor 
Operating temperature 
Storage temperature, ambient 

ELECTRICAL SPECIFICATIONS (25°C unless otherwise notecl) 

125 v 
150 mA 
225 mA 
450 mA 
500 mA 

4000 mA 
500mW 

4 mW/"C 
-65°C to +lso·c 
-65°C to +175°C 

REGISTERED SPECIFICATIONS 

PHYSICAL DIMENSIONS 

.105 MAX DIA 

NOTE: All dimensions in 
inches. See note 2 : 

Symbol Characteristic Min. Max. Units Test Conditions 

v., 
v., 
v,, 
v •• 
v,, 
v,. 
1., 
1., 
1., 
1 .. 
t,. 
c 
BV 

Forward Voltage 
Forward Voltage 
Forward Voltage 
Forward Voltage 
Forward Voltage 
Forward Voltage 
Reverse Current 
Reverse Current (125°C) 
Reverse Current (125°C) 
Reverse Current (150°C) 
Reverse Recovery Time 
Capacitance [Note3] 
Breakdown Voltage 

.83 

.79 

.74 

.65 

.60 

.52 

150 

1.00 
.92 
.88 
.80 
.75 
.68 

1.0 
300 
500 

3.0 
3.0 
8.0 

Vdc 1. = 200 mA 
Vdc IF= 100 mA 
Vdc I.= 50 mA 
Vdc 1. = 10 mA 
Vdc I,= 5 mA 
Vdc I•= 1 mA 
nA v. = 125 v 
nA v. = 30 v 
nA v. = 125 v 
µA v. = 125 v 
µSec See Table Ill 
pf v. = ov 

Vdc lo= 100 µA 

Copyright 1964 by Fairchild Semiconductor, a Division of Fairchild Camera and Instrument Corporation 

NOTES: 

(1) The maximum ratings are limiting values above which life or satisfactory performance may be 
impaired. 

(2) Leads are tinned. Gold plate with nickel strike m,ay be obtained when specified. 

(3) Capacitance as measured on Boonton Electronic Corporation's Model No. 75A-S8 Capacitance Bridge 
or equivalent. 
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1N3595 FAIRCHILD DIODE 

TYPICAL ELECTRICAL CHARACTERISTICS 
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;1N3600 
HIGH CONDUCTANCE. ULTRA FAST EPITAX,IAL PLANAR~~DIODE 

REGISTERED SPECIFICATIONS 

The 1N3600 is a silicon planar epitaxial diode that provides low capacitance, high conductance, 
and fast revers_e recov,ery. With these features, the device is ideally suited for applications such· 
as core devices, avaianche circuitry, logarithmic amplifiers for pulse applications and for any 
critical circuit requiring high conductance and low internal power dissipation without sacrifice 
of speed capabiHties. 

The USN 1N3600 Is supplied in accordance with MIL-S-19500/231. The electrical specifications, 
as listed in Table Ill, are identical with those listed in this Military Specification. 

MAXIMUM RATINGS (25°C) (Note 1) 

WIV 
lo 
i1 
i1 (surge) 
i1 (surge) 
p 
p 

TA 
T,19 

Working,lnverse Voltage 
Average rectified current 
Recurrent peak forward current 
Peak forw;;ird surge current pulse width of 1 second 
Peak forward surge current pulse width of 1 µs 
Power dissipation 
Power dissipation 
Operating Temperature 
Storage temperature, ambient 

ELECTRICAL SPECIFICATIONS (25°C unless otherwise noted) 

Symbol Characteristic 

v. Forward Voltage 
v. ·Forward Voltage 
v. Forward Voltage 
v. Forward Voltage 
v· . F Forward Voltage 
IR Reverse Current 
IR Reverse Current (150°C) 
BV Breakdown Voltage 
t,, Reverse Recovery·Time 
(note 2) 

t,, Reverse Recovery Time 
(note 2) 

Co Capacitance 
(note 3) 
AVF/°C Change of forward voltage per 

degree change in temperature 

NOTES: 

Min. 

.87 

.82 

.76 

.66 

.54 

75 

50V 
200mA 
900mA 

IA 
4A 

500mW 
170 mW@ 125°C 
-65°C to +150°C 
-65°C to +175°C 

Max. 

1.00 
.92 
.86 
.74 
.62 

0.1 
100 

4.0 

6.0 

2.5 

-1.8 mV/°C typical 

Units 

µA 
µA 

ns 

ns 

pF 

(1) The maximum ratings are limiting values abdve which life or satisfactory- performance may be impaired. 
(2) Recovery to 0.1 1, .. 
(3) Capacitance a·s measured on Boonton Electronic Corporation Model No. 75-ASB Capacitance Bridge or equivalent. 
(4) Leads are tinned. Gold plate with nickel strike may_ be obtained When specified. 

PHYSICAL DIMENSIONS 

.02 NOM 
OIA 

(All dimensions in inches) 

o~IN 

i 
.275 MAX 

~ 
~ ''"'" 

~---+1--.105 MAX 
DIA 

Test Conditions 

1. = 200 mA 
1. = 100 mA 
1. = 50 mA 
1. = 10 mA 
1. = 1 mA 

VR = -50V 
VR = -50V 

IR= 5 µA 
1. =IR= 10 mA 

to 200 mA 
RL = 100 n 

1. = IR = 200 mA 
to 400mA 

RL = 100 n 
VR = 0 V, f = 1 MHz 

*Planar is a patented Fairchild process. 
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1N3600 FAIRCHILD DIODE 

TYPICAL ELECTRICAL CHARACTERISTICS 
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1N4148 
MINIATURE SIZE, HIGH CONDUCTANCE, 

ULTRA FAST, PLANAR* EPITAXIAL DIODE 

GENERAL DESCRIPTION- The miniature 1N4148 is a silicon planar epitaxial diode that provides low capaci­

tance, high conduCtance, and fast reverse recovery. With these features, the device is ideally suited for 

applications such as core devices, avalanche circuitry, logarithmic amplifiers for pulse applications and for 

any critical circuit requiring high conductance and low internal power dissipation without sacrifice of speed 

capabilities. Miniature package and high power dissipation are the interesting features of this device. 

ABSOLUTE MAXIMUM RATINGS (25°C) (Note 1) 

WIV 

lo 

IF 

if 
i1(surge) 

i1(surge) 
p 

p 

TA 
Tstg 

Working inverse voltage 

Average rectified current 

DC fo1Ward current 

Recurrent peak forward current 

Peak forward surge current pulse width of 1 second 

Peak forward surge current pulse width of 1 µs 

Power dissipation 

Power dissipation 

Operating temperature, 

Storage temperature, ambient 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

SYMBOL 

VF 

IRI 

IR2 
BV 

BV 

TRR 

c 
NOTES: 

CHARACTERISTICS 

Forward Voltage 

Reverse Current 

Reverse Current (150°C) 
Breakdown Voltage 

Breakdown Voltage 

Reverse Recovery Time (Note 2) 

Capacitance (Note 3) 

MIN. 

75 

100 

75V 

200mA 

400mA 

600mA 

IA 
4A 

500mW 

100 mW at 125°C 

-ss•c to +1so0 c 
-ss•c to +115•c 

MAX. 

1.0 

250 
50 

4.0 

4.0 

(1) The .maximum ratings are limiting values above which life or satisfactory performance may be impaired. 
(2) Recovery to 0.1 1 •• 
(3) Capacitance .as measured ·on Boonton Electronic Corporation Model No. 75A-S8 Capacitance Bridge or equivalent. 
(4) Leads are tinned. Gold plate with nickel strike may be obtained when specified. 
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PHYSICAL DIMENSIONS 

~I 
1.0 MIN. 

.020 NOM. DIA. 1 
.180 MAX. 

~J 
j L.075MAX. 

NOTES: All dimensions in inches. 

UNITS TEST CONDITIONS 

v IF= 10 mA 
nA VR = 20V 
µA VR = 20V 
v IR= 5µA 
v IR= lOOµA 

ns IF= IR= 10 mA 
RL = ioon 

pf VR =OV 

*Planar is a patented Fairchild process. 
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FAIRCHILD DIODE 1N4148 

TYPICAL ELECTRICAL CHARACTERISTICS 
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15~ 
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1N4150 
MINIATURE SIZE, HIGH CONDUCTANCE, 

ULTRA FAST, PLANAR 1~ EPITAXIAL DIODE 

GENERAL DESCRIPTION - The miniature 1N4150 is a silicon planar epitaxial diode that provides low capaci­

tance, high conductance, and fast reverse recovery. With these features, the device is ideally suited for 

applications such as core devices, avalanche circuitry, logarithmic amplifiers for .pulse applications and for 

any critical circuit requiring high conductance and low internal power dissipation without sacrifice of speed 

capabilities. Miniature package and high power dissipation are the interesting features of this device. 

ABSOLUTE MAXIMUM RATINGS (25°C) (Note 1) 

WIV 

lo 

IF 

if 
i1(surge) 

i1(surge) 
p 

p 

TA 
Tstg 

Working inverse voltage 

Average rectified current 

DC forward current 

Recurrent peak forward current 

Peak forward surge current pulse width of 1 second 

Peak forward surge current pulse width of 1 µs 

Power dissipation 

Power dissipation 

Operating temperature 

Storage temperature, ambient 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

SYMBOL CHARACTERISTICS MIN. 

VFI Forward Voltage .87 

VF2 Forward Voltage .82 

VF3 Forward Voltage .76 

VF4 Forward Voltage .66 

VFS Forward Voltage .54 

IRI Reverse Current 

IR2 Reverse Current (+150°C) 

c Capacitance (Note 3) 

TRR Reverse Recovery Time (Note 2) 

TRR Reverse Recovery Time (Note 2) 

TFR Forward Recovery Time (Note 5) 

NOTES: 

50V 

200mA 

400mA 

600mA 

IA 
4A 

500mW 

100 mW at 125°C 

-65°C to + 150°C 

-65°C to +175°C 

MAX. 

1.0 

.92 

.86 

.74 

.62 

100 

100 

2.5 

4.0 

6 

10 

(!) The maximum ratings are limiting values above which life or satisfactory performance may be impaired. 
(2) Recovery to 0.1 1 •. 
(3) Capacitance as measured on Boonton Electronic Corporation Model No. 75A-S8 Capacitance Bridge or equivalent. 
(4) Leads are tinned. Gold plate with nickel strike may be obtained when specified. 
(5) Rise time== :::;.4 ns; Pulse width= 100 ns; VFR = 1.0 V; Duty cycle= 1%. 
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UNITS 

v 
v 
v 
v 
v 
nA 
µA 

pF 

ns 

ns 

ns 

PHYSICAL DIMENSIONS 

~I 
1.0 MIN. 

.020 NOM. DIA. 1 
.180 MAX . 

..___..___.J 
j L.075MAX. 

NOTES: All dimensions in inches. 

TEST CONDITIONS 

IF= 200 mA 

IF= 100 mA 

IF= 50 mA 

IF= 10 mA 

IF= 1 mA 

VR = 50 V 

VR = 50 v 
VR = OV 
IF= IR= 10-200 mA 
RL = lOOH 

IF= IR = 200-400 mA 
RL = 100!2 

IF= 200 mA 

*Planar is a patented Fairchild process. 
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FAIRCHILD DIODE 1N4150 

TYPICAL ELECTRICAL CHARACTERISTICS 
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2.5~ 

CAPACITANCE VERSUS 
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1N4151 
MINIATURE SIZE, HIGH CONDUCTANCE, 

ULTRA FAST, PLANAR'; EPiTAXIAL DIODE 

GENERAL DESCRIPTION - The miniature 1N4151 is a silicon planar epitaxial diode that provides low capaci­

tance, high conductance, and fast reverse recovery. With these features, the device is ideally suited for 

applications such as core devices, avalanche circuitry, logarithmic amplifiers for pulse applications and for 

any critical circuit requiring high conductance and low internal power dissipation without sacrifice of speed 

capabilities. Miniature package and high power dissipation are the interesting features of this device. 

ABSOLUTE MAXIMUM RATINGS (25°C) (Note 1) 

WIV 

lo 

IF 

if 
if (surge) 

i1 (surge) 
p 

p 

TA 
Tstg 

Working inverse voltage 

Average rectified current 

DC forward current 

Recurrent peak forward current 

Peak forward surge current, pulse width of 1 sec 

Peak forward surge current pulse width of 1 µs 

Power dissipation 

Power dissipation 

Operating temperature 

Storage temperature, ambient 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

SYMBOL CHARACTERISTICS MIN. 

VF Forward Voltage 

(RI Reverse Current 

IR2 Reverse Current (+150°C) 

BV Breakdown Voltage 75 
TRR Reverse Recovery Time (Note 2) 

c Capacitance (Note 3) 

NOTES: 

50V 

200mA 

400mA 

600mA 

IA 
4A 

500mW 

100 mW at 125°C 

-65°C to +1so0 c 
-65°C to +175°C 

MAX. 

1.0 

50 

50 

4.0 

2.0 

(1) The maximum ratings are limiting values above which life or satisfactory performance may be impaired. 
(2) Recovery to 0.1 IR. 
(3) Capacitance as measured on Boonton Electronic Corporation Model No. 75A·S8 Capacitance Bridge or equivalent. 
(4) Leads are tinned. Gold plate with nickel strike may be obtained when specified. 
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PHYSICAL DIMENSIONS 

~I 
1.0 MIN. 

.020 NOM. DIA. -1 
.180 MAX. 

~J 
J L.075MAX. 

NOTES: All dimensions in inches. 

UNITS TEST CONDITIONS 

v IF= 50mA 

nA VR = 50 v 
µA VR = 50 v 
v IR= 5µA 
ns IF= IR= 10 mA 

RL = 10o·n 
pf VR = ov 

*Planar is a patented Fairchild process. 

F=AIRCHILCJ 
n 

SEMICDNDUCTDIR 
A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 



FAIRCHILD DIODE 1N4151 

TYPICAL ELECTRICAL CHARACTERISTICS 
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2.5~ 
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1N4244 
PICO-SECOND COMPUTER DIODE 

GENERAL DESCRIPTION~ The 1N4244 is a silicon planar'" epitaxial diode providing features necessary for 

ultra high speed logic circuitry: low capacitance, pico-second recovery times and controlled forward con­

ductance. Th.is device uses the planar process as developed by Fairchild to ensure the stability of surface de­

pendent characteristics against change with time. This factor, coupled with the most advanced manufacturing 

techniques from the planar wafer through assembly, guarantees the circuit designer of continuing reliability 

in production quantities. 

ABSOLUTE MAXIMUM RATINGS (25°C) (Note 1) 

WIV 

lo 

if 
if (surge) 
p 

l/o 

TA 
Tst9 

Working inverse voltage 

Average rectified current 

Recurrent peak forward current 

Peak forward surge current. pulse width 1 sec 

Power dissipation 

Power derating factor 

Operating temperature 

Storage temperature, ambient 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

SYMBOL CHARACTERISTICS MIN. 

BV Breakdown Voltage 20 

VF Forward Voltage 

IR I Reverse Current 

IR2 Reverse Current 

I RJ Reverse Current ( +150°C) 

c Capacitance (Note 3) 

T RR Reverse Recovery Time (Note 2) 

NOTES: 

10 v 
50 mA 

150 mA 

150 mA 

250 mW 

2 mW/°C 

-65°C to +150°C 

-65°C to +150°C 

MAX. 

1.0 

100 

250 

100 

0.8 

.75 

(1) The maximum ratings are limiting .values above which life· or satisfactory performance may be impaired. 
(2) Recovery to 0.1 JR. 
(3) Capacitance as measured on Boonton Electronic Corporation Model No. 75A-S8 Capacitance Bridge or equivalent. 
(4) Leads are tinned. Gold plate with nickel strike may be obtained when specified. 
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PHYSICAL DIMENSIONS 

1.0 MIN 

f 
275 MAX 

i 
~__JMIN 

in inches 

UNITS TEST CONDITIONS 

v ~ = 5 l'A 
v IF=20mA 

nA VR = 10 v 
nA VR = 15 v 
l'A VR = 10 v 
pF VR = 0 V, 

ns IF= IR= 10 mA 

RL = 100 !1 

'"Planar is a patented Fairchild process. 
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FAIRCHILD DIODE 1N4244 

TYPICAL ELECTRICAL CHARACTERISTICS 
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CAPACITANCE VERSUS 
REVERSE VOLTAGE 
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USN1N4306•1N4306 
MATCHED PAIR, HIGH CONDUCTANCE 

ULTRA FAST PLANAR EPITAXIAL DIODES 

GENERAL DESCRIPTION - The USN 1N4306 (1N4306) consists oftwo High-Conductance Ultra­

Fast Planar Epitaxial Diodes with the forward voltage closely matched. The close forward 

voltage matching and low reverse current characteristics provide ideal performance in critical 

chopper applications. The stability and proven reliability of Fairchild Planar epitaxial devices 

guarantee continued high performance, low leakage current, and close VF matching during 

operation. 

The USN 1N4306 is supplied in accordance with MIL-S-19500/278. 

ABSOLUTE MAXIMUM RATINGS OF INDIVIDUAL DIODES (25°C) (Note 1) 

WIV Working Inverse Voltage 50 Volts 

I Average Rectified Current 200 mA 
0 

if Recurrent Peak Forward Current 600 mA 

if(surge) Peak Forward Surge Current Pulse Width of 1 sec 1.0 Amp 

if(surge) Peak Forward Surge Current Pulse Width of 1 µ.sec 4.0 Amp 
p Power Dissipation 500 mW 
p Power Dissipation 100 mW at 125°C 

TA Operating Temperature -65°C to +150°C 

Tstg Storage Temperature, Ambient -65°C to +175°C 

PHYSICAL DIMENSIONS 

I 
1.00 

L 
.455 

t-
1.00 

L .112 
.104 

_J__t-:--J 
.182 r;-:-i 
.162 L.:...!...J 
~ 

NOTES 
l."lld1men11onsini11cllH 
2.Lud5sh•llbe11oldpl1ted 

ELECTRICAL CHARACTERISTICS OF INDIVIDUAL DIODES (25°C Free Air Temperature Unless Otherwise Noted) 

Symbol Characteristic Min. Max. 

VF 1 Forward Voltage 0.440 0.550 

VF2 Forward Voltage 0,560 0,670 

VF3 Forward Voltage 0.670 0,810 

VF4 Forward Voltage 0.750 1.000 

~1 Reverse Current 50.0 

1R2 Reverse Current 5,0 

1R3 Reverse Current (150°C) 50.0 

c Capacitance 2.0 

trr (Note 2) Reverse Recovery Time 4.0 

.6.VF 1 Forward Voltage Match 10 

.6.VF2 Forward Voltage Match 20 

NOTES: 

( 1) The maximum ratings are limiting values above which life or satisfactory performance may be impaired. 

(2) Recovery to 10% of IF. 
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Units Test Conditions 

Volts IF 100 µ.A 

Volts IF 1.0 mA 

Volts IF 10 mA 

Volts IF 50 mA 

nA VR = -50 v 
µ.A VR = -75 v 
µ.A VR = -50 v 
pf VR o, 1 Mc 

nsec IF ~ 10 to 200 mA, 

R = L 
10on 

mV IF = 0.1 to 10 mA, 

TA = -55°C to +125°C 

mV IF = 10 to 50 mA, 

TA = -55°C to +125°C 

FAIRCHILCJ 
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USN1N4.307 • 1N4307 
MATCHED QUAD, HIGH CONDUCTANCE 

ULTRA FAST PLANAR EPITAXIAL DIODES 

GENERAL DESCRIPTION - The USN1N4307 (1N4307) consists of four High-ConductanceUltra­

Fast Planar Epitaxial Diodes with the forward voltages closely matched. The close forward 

voltage matching and low reverse current characteristics provide ideal performance in bridge 

modulators, ring modulators, and transmission gate applications. The stability and proven 

reliability of .Fairchild Planar epitaxial devices guarantee continued high-performance, low­

leakage current, and close VF matching during operation. 

The USN 1N4307 is supplied in accordance with MIL-S-19500/284. 

ABSOLUTE MAXIMUM RATINGS OF INDIVIDUAL DIODES (25°C) (Note 1) 

WIV 

Io 

if 

if(surge) 

if(surge) 
p 

p 

TA 

Tstg 

Working Inverse Voltage 

Average Rectified Current 

Recurrent Peak Forward Current 

Peak Forward Surge Current Pulse Width of 1 sec 

Peak Forward Surge Current Pulse Width of 1 µ.sec 

Power Dissipation 

Power Dissipation 

Operating Temperature 

Storage Temperature, Ambient 

50 Volts 

200 mA 

600 mA 

1.0 Amp 

4.0 Amp 

500mW 

170 mW at 125°C 
-65°C to +150°C 

-65°C to +175°C 

PHYSICAL DIMENSIONS 

I 
1.00 i--:m +-............... 
.455 
.435 

t-
1.00 

L-<'°""' _J _ _l-:~~g-1 ·104 

.1a2 I 0 0 0 0 I .162 

r-
NOTES: 

I o\H d1m1ns1ons in inehes 
2.Leadssh1llbe1olclpi.lfll 

ELECTRICAL CHARACTERISTICS OF INDIVIDUAL DIODES (25°C Free Air Temperature Unless Otherwise Noted) 

Symbol Characteristic Min. Max. Units Test Conditions 

VF 1 Forward Voltage 0.440 0.550 v IF 100 µ.A 

VF2 Forward Voltage 0.560 0.670 v IF 1.0 mA 

VF3 Forward Voltage 0.670 0.810 v IF 10 mA 

VF4 Forward Voltage 0.750 1.000 v IF 50 mA 

1il 1 Reverse Current 50.0 nA VR = -50 v 

1il 2 Reverse Current 5.0 µ.A VR = -75 v 

1il 3 Reverse Current (150°C) 50.0 µ.A VR = -50 v 
c Capacitance 2.0 pf VR 0 ' f = 1 Mc 

trr (Note 2) Reverse Recovery Time 4.0 nsec IF 1It 10 mA to 200 mA 

RL = 100 n 
t.VF 1 Forward Voltage Match 10 mV IF 0.1 to 10 mA 

TA = -55°C to 125°C 

t.VF2 Forward Voltage Match 20 mV IF = 10 to 50 mA 

TA = -55°C to 125°C 

NOTES: Copyright 1965 by Fairchild Semiconductor, a division of Fairchild Camera and Instrument Corporation 

(l) The maximum ratings are limiting values above which life or satisfactory performance may be Impaired. 

(2) Recovery to 10% of IF. 
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F"llQHILD DIODES USN 1N4307 • 1N4307 

TYPICAL ELECTRICAL CHARACTERISTICS 
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1N4376 
PICO-SECOND COMPUTER DIODE 

GENERAL DESCRIPTION - The 1N4376 is a silicon planar* epitaxial diode providing features necessary for 

ultra high speed logic circuitry: low capacitance, pico-second recovery times and controlled forward con­

ductance. This device uses the planar process as developed by Fairchild to ensure the stability of surface-de­

pendent characteristics against change with time_ This factor, coupled with the most advanced manufacturing 

techniques from the planar wafer through assembly, guarantees the circuit designer of a continuing reliability 

in production quantities. 

ABSOLUTE MAXIMUM RATINGS (25°C) (Note 1) 

WIV 

lo 

if 
if (surge) 
p 

1/e 

TA 
Ts+9 

Working inverse voltage 

Average rectified current 

Recurrent peak forward current 

Peak forward surge current, pulse width 1 sec 

Power dissipation 

Power derating factor 

Operating temperature 

Storage temperature, ambient 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

SYMBOL CHARACTERISTICS MIN. 

BV Breakdown Voltage 20 

IR Reverse Current 

IR Reverse Current (+150°C) 

VFI Forward Voltage .89 

VF2 Forward Voltage .81 

VF3 Forward Voltage .76 

VF4 Forward Voltage .64 

VFs Forward Voltage .52 

VF6 Forward Voltage .42 

TRR Reverse Recovery Time (Note 2) 

c Capacitance (Note 3) 

NOTES: 

lOV 

50mA 

150 mA 

150 mA 

250mW 

2mWl°C 

-65°Cto +150°C 

-65°Cto +175°C 

MAX. 

100 

100 

1.10 

.95 

.88 

.74 

.61 

.50 

750 

1.0 

(1) The maximum ratings are limiting values abova which life or satisfactory performance may be impaired. 
(2) Recovery to 0.1 IR. 
(3) Capacitance as measured on Boonton Electronic Corporation Model No. 75A-S8 Capacitance Bridge or equivalent. 
(4) Leads are tinned. Gold plate with nickel strike may be obtained when specified. 
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UNITS 

v 
nA 
µA 

v 
v 
v 
v 
v 
v 
ps 

pf 

PHYSICAL DIMENSIONS 
.105 

MAX. DIA. 

~ .02 N"OM. DIA. 

;;--+----.-I 

NOTE: All dimensions in inches 
See note 4. 
Weight: 0.25 gram. 

TEST CONDITIONS 

IR= 5µA 

VR = 10 V 

VR = lOV 
IF= 50 mA 

IF= 20mA 

IF= 10 mA 

IF= 1 mA 

IF= .1 mA 
IF= .01 mA 

IF= IR= 10 mA 
RL = 10012 

VR = 0 V, f = 1 MHz 

•Planar is a patented Fairchild process. 
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1N4446 
MINIATURE SIZE, HIGH CONDUCTANCE, 
ULTRA FAST PLANAR* EPITAXIAL DIODE 

GENERAL DESCRIPTION -The miniature 1N4446 is a silicon planar epitaxial diode that provides low capaci­

tance, high conductance, and fast reverse recovery. With these features, the device is ideally suited for 

applications such as core devices, avalanche circuitry, logarithmic amplifiers for pulse applications and for 

any critical circuit requiring high conductance and low internal power dissipation without sacrifice of speed 

capabilities. Miniature package and high power dissipation are the interesting features o( this device. 

ABSOLUTE MAXIMUM RATINGS (25°C) (Note 1) 

WIV · 

lo 

IF 

if 
if(surge) 

if(surge) 
p 

p 

TA 
Tstg 

Working Inverse Voltage 

Average Rectified Current 

DC Forward Current 

Recurrent Peak Forward Current 

Peak Forward Surge Current Pulse Width of 1 second 

Peak Forward Surge Current Pulse Width of 1 µs 

Power Dissipation 

Power Dissipation 

Operating Temperature 

Storage Temperature, Ambient 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

SYMBOL 

c 

NOTES: 

CHARACTERISTICS 

Forward Voltage 
Reverse Current 
Reverse Current ( + 150°C) 
Breakdown Voltage 
Breakdown Voltage 
Reverse Recovery Time (Note 2) 

Capacitance (Note 3) 

MIN. 

100 
75 

70Volts 

200mA 

400mA 

600mA 

lA 
4A 

500mW 

100 mW at 125°C 

-65°C to +150°C 

-65°C to +175°C 

MAX. 

LO 
25 
50 

4.0 

4.0 

(1) The maximum ratings are limiting values aboVll .. which life or satisfactory .performance may be impa.ired. 
(2) Recovery to lo= 1 mA. 
(3) Capacitance as measured on Boonton Electronic Corporation Model ·No. 75-ASB Capacitilnee Bridge or equivalent. 
(4) Leads are tinned. Gold plate with nickel strike may be obtained when specified. · 
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PHYSICAL DIMENSIONS 

~.-i 
1.0 MIN. 

.020 NOM. DIA. 1 
.180 MAX. 

__ J 
j L.075MAx. 

NOTES: All dlmensions·:1n !nches. 

UNITS TEST CONDITIONS 

\' 
nA 
µA 
v 
v 
ns 

pf 

lf:=20 mA 
VR = 20V 
VR == 20V 
IR= lOOµA 
IR= 5µA 
IF = 10 mA, VR = 6.0 V 
RL = 100 0 
VR =DV 

*Planar is a patented Fairchi.ld process. 
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1N4447 
MINIATURE SIZE, HIGH CONDUCTANCE, 
ULTRA FAST PLANAR~~ EPITAXIAL DIODE 

GENERAL DESCRIPTION - The miniature 1N4447 is a silicon planar epitaxial diode that provides low capaci­

tance, high conductance; and fast reverse recovery. With these features, the device is ideally suited for 

applications such as core devices, avalanche circuitry, logarithmic .amplifiers for pulse applications and for 

any critical circuit requiring high conductance and low internal power dissipation without sacrifice of speed 

capabilities. Miniature package and high power dissipation are the interesting features of this device. 

ABSOLUTE MAXIMUM RATINGS (25°C) (Note 1) 

WIV 

lo 
IF 
i, 
i1(surge) 

i1(surge) 
p 

p 

TA 
Tstg 

Working Inverse Voltage 

Average Rectified Current 
DC Forward Current 

Recurrent Peak Forward Current 

Peak Forward Surge Current Pulse Width of 1 second 

Peak Forward Surge Current Pulse Width of 1 µs 

Power Dissipation 
Power Dissipation 

Operating Temperature 

Storage Temperature, Ambient 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

SYMBOL CHARACTERISTICS MIN. 

VF forWard Voltage 

IRI Reverse Current 

IR2 Reverse Current (+150°C) 

BV Breakdown Voltage 100 

TRR Reverse Recovery Time (Note 2) 

c Capacitance (Note 3) 

Notes on page 2. 

NOTES: 

70Volts 

200mA 

400mA 

600mA 

IA 
4A 

500mW 

100 mW at 125°C 

-65°C to +150°C 

-65°C to +175°C 

MAX. 

1.0 

25 

50 

4.0 

2.0 

(1) The maximum ratings are limiting values above which life _or satisfactory pei:formance may be impaired. 
(2) Recovery to 0.1 IR. 
(3) Capacitance ~s measured on Boonton Electronic Corporation l\'C!del No. 75·AS8 Capacitance Bridge or equivalent. 
(4) Leads are tinned. Gold plate with nickel striQ may be obtained when specified. 

313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962·5011, TWX: 910-379-6435 

5-38 

PHYSICAL DIMENSIONS 

~I 
1.0 MIN. 

1 
.1so r.1Ait. · 

.020 NOM. DIA. 

~J--· 
j L.075MAX. 

~OTES: All dimensions In inches. 

UNITS TEST CONDITIONS 

v IF= 20mA 
nA VR = 20V 
µA VR = 20V 
v IR= lOOµA 
ns IF= IR= 10 mA 

RL = 1oon 
pf VR=OV 

•Planar is a patented Fairchild process. 
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FORWARD VOLTAGE VERSUS 
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FAIRCHILD DIODE 1N4447 

TYPICAL ELECTRICAL CHARACTERISTICS 
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2.5LS;l 

CAPACITANCE VERSUS 
REVERSE VOLTAGE 

--+-- MAXIMUM 
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--+-- MINIMUM 

0.5 t---+---+---+---+---t--+---1 

10 

VR - REVERSE VOLTAGE - VOLTS 
12 

DYNAMIC IMPEDANCE VERSUS 
FORWARD CURRENT 
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1N4448 
MINIATURE SIZE, HIGH CONDUCTANCE, 
ULTRA FAST PLANAR* FPITAXIAL DIODE 

GENERAL DESCRIPTION- The miniature 1N4448 is a silicon planar epitaxial diode that provides low capaci­

tance, high conductance, and fast reverse recovery. With these features, the device is ideatly suited for 

applications such as core devices, avalanche circuitry, logarithmic amplifiers for pulse applications and for 

any critical circuit requiring high conductance and low internal power dissipation without sacrifice of speed 

capabilities. Miniature package and high power dissipation are the interesting features of this device. 

ABSOLUTE MAXIMUM RATINGS (25°C) (Note 1) 

WIV 

lo 
IF 

if 
if(surge) 
i1(surge) 
p 

p 

TA 
T,t9 

Working Inverse Voltage 
Average Rectified Current 
DC Forward Current 

Recurrent Peak Forward Current 
Peak Forward Surge Current Pulse Width of 1 second 
Peak Forward Surge Current Pulse Width of 1 µs 

Power Dissipation 
Power Dissipation 
Operating Temperature 

Storage Temperature, Ambient 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless other\vise noted) 

SYMBOL 

c 

NOTES: 

CHARACTERISTICS 

Forward Voltage 
Forward Voltage 
Reverse Current 
Reverse Current (+100°C) 
Reverse Current ( + 150°C) 
Breakdown Voltage 
Breakdown Voltage 
Forward Recovery Voltage 
Reverse Recovery Time (Note 2) 

Capacitance (Note 3) 

MIN. 

.62 

100 
75 

70Volts 
200mA 
400mA 
600mA 

lA 
4A 

500mW 
100 mW at 125°C 

-65°Cto +150°c 
-65°Cto +175°C 

MAX. 

1.0 
.72 
25 
3.0 
50 

2.5 
4.0 

4.0 

(1) The maximum ratings are limiting values above which life or satisfactory performance may. be impaired. 
(2) Recovery to IR = l mA. 
(3) Capacitance as measured on Boonton Electronic Corporation Model No. 75-ASS Capacitance Bridge or equivalent. 
(4) IF= 50 mA peak square wave, tR < 30 ns, pulse width = 100 ns, repetition rate= 5-100 KHz. 
(5) Leads are tinned. Gold plate with nickel strike may be obtained when specified. 
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PHYSICAL DIMENSIONS 

~-i 
1.0 MIN. 

.020 N<'M. DIA. 

~ 
.180 MAX. 

_J 
J L.075MAX. 

NOTES: All dfmensions in inches. 

UNITS TEST CONDITIONS 

v 
v 
nA 
µA 
µA 
v 
v 
v 
ns 

pf 

IF= lOOmA 
IF= 5 mA 
VR = 20V 
VR = 20V 
VR = 20V 
IR= lOOµA 
IR=:: 5,aA 
See Note 4 
IF = 10 mA, VR = 6.0 V 
RL = 1000 
VR=OV 

*Planar is a patented Fairchild process. 
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FAIRCHILD DIODE 1N4448 

TYPICAL ELECTRICAL CHARACTERISTICS 
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2.5 

2.0 

0.5 

CAPACITANCE VERSUS 
REVERSE VOLTAGE 

~ -r-- MAXIMUM 

!-...... -t- TYPICAL 

-r- MINIMUM 

10 
VR - REVERSE VOLTAGE - VOLTS 

12 

DYNAMIC IMPEDANCE VERSUS 
FORWARD CURRENT 

14 

100,.....,.-.--~~m-.-.--r-.-.--.--r-..-~ 
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1N4450 
MINIATURE SIZE, HIGH CONDUCTANCE, 
ULTRA FAST PLANAR;~ EPITAXIAL DIODE 

GENERAL DESCRIPTION- The miniature 1N4450 is a silicon planar epitaxial diode that provides low capaci­

tance, high conductance, and fast reverse recovery. With these features, the device is ideally suited for 

applications such as core devices, avalanche circuitry, logarithmic amplifiers for pulse applications and for 

any critical circuit requiring high conductance and low internal power dissipation without sacrifice of speed 

capabilities. Miniature package and high power dissipation are the interesting features of this device. 

ABSOLUTE MAXIMUM RATINGS (25°C) (Note 1) 

WIV Working Inverse Voltage 

lo Average Rectified Current 

IF DC Forward Current 

if Recurrent Peak Forward Current 

if(surge) Peak Forward Surge Current Pulse Width of 1 second 

i1(surge) Peak Forward Surge Current Pulse Width of 1 µs 

p Power Dissipation 
p Power Dissipation 

TA Operating Temperature 

Tstg Storage Temperature, Ambient 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

SYMBOL 

VFI 

VF2 

VF3 

VF4 

VF5 

(RI 

IR2 
BV 

TRR 

c 
Notes on page 2. 

NOTES: 

CHARACTERISTICS 

Forward Voltage 

Forward Voltage 

Forward Voltage 

Forward Voltage 

Forward Voltage 

Reverse Current 

Reverse Current (150°C) 

Breakdown Voltage 

Reverse Recovery Time (Note 2) 

Capacitance (Note 3) 

MIN. 

.420 

.520 

.640 

.800 

40 

30Volts 

200 mA 

400mA 

600 mA 

IA 

4A 

500mW 

100 mW at 125°C 

-65°C to +150°C 

-65°Cto +175°C 

MAX. 

1.0 

.540 

.640 

.760 

.920 

50 

50 

4.0 

4.0 

(1) The maximum ratings are limiting values above which life or satisfactory performance may be impaired. 
(2) Recovery to 0.1 '•· 
(3) Capacitance as measured on Boonton Electronic Corporation Model No. 75-ASS Capacitance Bridge or equivalent. 
(4) Leads are tinned. Gold plate with nickel strike may be obtained when specified. 
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PHYSICAL f\IMENSIONS 

~I 
1.0 MIN. 

.020. NOM. DIA. -1 
.180 MAX. 

_J 
L .075MAX. J 

NOTES: All dimensions in inches. 

UNITS TEST CONDITIONS 

v IF= 200 mA 

v IF= .1 mA 

v IF= 1 mA 

v IF= 10 mA 

v IF= 100 mA 

nA VR = 30V 
µA VR = 30 v 
v IR= 5µA 

nS IF= IR= 10 mA 
RL = 100~ 

pF VR = OV 

*Planar is a patented Fairchild process. 
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FAIRCHILD DIODE 1 N4450 

TYPICAL ELECTRICAL CHARACTERISTICS 
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175 

CAPACITANCE VERSUS 
REVERSE VOLTAGE 
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·1N4454 
. . . . 

MINIATURE SIZE; HIGH CONDUCTANCE, 
ULTRA FAST PLANAR* EPITAXIAL DIODE 

GENERAL DES~RIPTION __:.;The miniature 1N4454 is a silicon planar epitaxial diode. that provides low capaci­
tance, high conductance, and f,ast reverse recovery. With these features, the device' is ideally suited for 
applications such as core devices; avalanche circuitry, logarithmic l!mplifiers for pulse applications and for 
any critical circuit requiring high conductance and low internal power dissipation without sacrifice of speed 
capabilities. Miniature package .and high power dissipation are the interesting features of this device. 

MAXIMUM RATINGS (25°C) (Note 1) 

WIV Working Inverse Voltage 

lo 

IF 

i1 
i1(surge) 

i1(surge) 
p 

p 

TA 
T,+g 

Average Rectified Current 

DC For\vard Current 

Recurrent Peak Forward Current 

Peak Forward Surge Current Pulse Width of 1 second 

Peak Forward Surge Current Pulse Width of 1 µs 

Power Dissipation 

Power Dissipation 

Operating Temperature . 

Storage Temperature, Ambient 

ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) 

SYMBOL CHARACTERISTICS 

VF Forward Voltage 

IR Reverse Current 

IR Reverse Current (+ 150°C) 
BV Breakdown Voltage 

t,, Reverse Recovery Time (Note 2) 

V1r Forward Recovery Peak Voltage (Note 3) 
c Capacitance (Note 4) 
RE Rectification Efficiency (Note 5) 

i1V1!°C Forward Voltage Temperature Coefficient 

NOTES: 

MIN. 

75 

. 45 

40Volts 

200mA 

400mA 

600mA 

lA 
4A 

500mW 

100 mW at 125°C 

-65°C to +150°C 

-65°Cto +175°C 

MAX. 

1.0 

0.1 
100 

4.0 

3.0 

2.0 

3.0 

(1) The maximum ratings are limiting values above which life or satisfactory performance may be impaired. 
(2) Recovery to 0.1 IR. . 
(3) Rise time :5 20 ns; Pulse width min 100 ns; Rep rate = 100 KHz. 
(4) Capacitance as measured on Boonton Electronic Corporation Model No. 75A·S8 Capacitance Bridge or equivalent. 

PHYSICAL DIMENSIONS 

~~ 
1.0 MIN. 

.020 NOM. DIA. 

~ 
.180 MAX. 

~J 
j L.075MAX. 

NOTES: All dimensio_ns in inches. 

UNITS TEST CONDITIONS 

Volt IF= 10 mA 
µA VR=-50V 
µA VR = -50V 
Volts IR=5.0µA 

ris IF= IR== 10 mA 
RL =lOOfl 

Volts 11 =100 mA pulse 

pF VR = 0 V, f = 1.0 MHz 

% f = 100 MHz 

mVl°C 

•Planar is a patented Fairchild process. 

(5) Rectification efficiency is defined as the ratio of de load voltage to peak rf input· voltage to the detector circuit, measured with 2.0 V rms. input tO the circuit. Load resistance 5.0 
kO, load capacitance 20 pF. 

l=AI RCH l·LCJ 

SEMICONDUCTOR 
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FAIRCHILD DIODE 1N4454 

TYPICAL ELECTRICAL CHARACTERISTICS 
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i 

25rs:: 
CAPACITANCE VERSUS 

REVERSE VOLTAGE 

--+---1 MAXIMUM 
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1N4531 
ULTRA COMPACT, HIGH CONDUCTANCE, 
UL lHA FAST PLANAR~~ EPITAXIAL DIODE 

GENERAL DESCRIPTION-The miniature 1N4531 is a silicon planar epitaxial diode that provides low capaci­

tance, high conductance, and fast reverse recovery. With these features, the device is ideally suited for 
applications. such as core devices, avalanche circuitry, logarithmic amplifiers for pulse applications and for 

any critical circuit requiring high conductance and low internal power dissipation without sacrifice of speed 
capabilities. Of special interest is the ultra-small size of this device. 

ABSOLUTE MAXIMUM RATINGS (25°C) (Note 1) 

WIV 
p 

1/6 
TA 
T,+g 

Working Inverse Voltage 
Power Dissipation (Package) 
Power Derating Factor 
Operating Temperature 

Storage Temperature, Ambient 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

SYMBOL 

c 
NOTES: 

CHARACTERISTICS 

Forward Voltage 

Reverse Current 

Reverse Current (+150°C) 
Breakdown Voltage 

Rever~ Recovery Time (Note 2) 

Capacitance (Note 3) 

MIN. 

100 

75Volts 

350mW 
2.BmWl°C. 

-65°Cto +150°C 
-65°C to +zoo0 c 

MAX. 

1.0 
25 

50 

4.0 

4.0 

(1) The maximum ratings are limiting values above which life or satisfactory performance may be impaired. 
(2) Recovery to 1.0 mA 1 •. 
(3) Capacitance as measured on Boonton Electronic Corporation Model No. 75-ASB Capacitance Bridge or equ1valent. 
(4) leads are tin~ed .. Gold plate with nickel strike may be obtained when specified. 
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PHYSICAL DIMENSIONS 

~I 
. 1.0 MIN. 

;015 NOM. DIA .... ___.~....,~ 

UNITS 

v 
nA 
µA 

v 
ns 

pF 

...._...,...~_)"" 
j ·. ~ LOSOMAX 

NOTES: All dimensions in inches. 

TEST CONDITIONS 

IF= lOmA 

VR = 20V 

VR = 20V 
IR= 100 µ.A 
IF = 10 mA; VR = 6 V 
RL = 1oon 

VR=OV 

•Planar is a patented Fairchild Process. 
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FAIRCHILD DIODE 1N4531 

TYPICAL ELECTRICAL CHARACTERISTICS 

FORWARD VOLTAGE VERSUS 
FORWARD CURRENT 

1000 .--~~~~-I~~~~~~ 

I IL 2JL 
1 IOOt--+--+---+--IM~IN-IM~UM-t.'Z.~~~-+--+----i 

~ 'I MAXIMUM-+--
~ 10 f-+-+-~=-:1:-~1:,.<+ '-4--1-J,--1 !S TYPICAL~ 'L 
u 
ii lL 

i 1.0 l==$=$=11L't,~~l-==!==t=t=:t=:$=l 
'L 

-~ .10 t--+--+,ft,......,l/_<-+--+--+->--->----+---1 

.. e 

z 
0 

~ 
iJi 
ii 

i 
"' ~ 
~ 

.01 .__..._.LL..<£.'.L.___.__..__..__..___.__,__.__, 
0.2 0.4 0.6 0.8 1.0 

VF - FORWARD VOLTAGE - VOLTS 

REVERSE CURRENT VERSUS 
REVERSE VOLTAGE 

1.2 

1ooi:::=::i=:::i:==:i:=:::i::==i==::i=:::::+=4! 
80 t---+---+-+--+---t--+--+Vz.., 

TA - 25•c 

~t---+---+-+--+---t--+--.1'1---1 

~ 

10 20 JO 40 
VR - REVERSE VOLTAGE - VOLTS 

POWER DERATING CURVE 
~ 

500 

400 

JOO 

200 

100 

~ 
0'----'---..&...--i'--~L-......L.~-~ 

0 25 50 75 <00 125 150 

TA AMBIENT lEMPERATURE - °C 

FORWARD CURRENT VERSUS 
TEMPERATURE COEFFICIENT 

-~ 0.1 >----+--+---+--..l+,+---+--.l ___ __, 

100 

.1 3-
0.5 1.0 1.5 2.0 2.5 3.0 

TC - TEMPERATURE COEFFICIENT - mVl°C 

REVERSE CURRENT VERSUS 
AMBIENT TEMPERATURE 

VR • 50V 
[Z 

.L"."l 

3.5 

7 

~ IZ~ 
~~L Ll-"'" 

fr.q,1,'t-V./ 
"¥"4~ 

iz:: ~~~' z ~ 
_Or!. 0.1 IL: /L 

"' e 

~ 
JV 0.0 25 

250 

50 75 100 125 

TA - AMBltNT TEMPERATURE - °C 

AVERAGE RECTIFIED CURRENT 
VERSUS AMBIENT TEMPERATURE 

~ 
~ 
~ 

f"-
~ 

150 

0 
0 25 50 75 100 125 150 175 

TA - AMBIENT TEMPERATURE - °C 

5-47 

2.0 

0.5 

CAPACITANCE VERSUS 
REVERSE VOLTAGE 

[SJ 

i-

........... t-- MAXIMUM 

-t-- TYPICAL 

t--- MINIMUM 

10 

VR - REVERSE VOLTAGE - VOLTS 
12 

DYNAMIC IMPEDANCE VERSUS 
FORWARD CURRENT 

14 

100 r-r-.-.... Nm-,.., ..... -.-,-,-.-.-,-,,, 

~ 1-11 T-t-
1\\'1 1ac • O.Jdc 

1 JO t-+-t-+--l[~.\..~~+--1-+-+-+-1-+-t-1 
~TYPICAL 

~ 
;::: 

0.01 L....-L-l-..L.....JL......1..-1-..L.....J--..&...-'-..L.....J--"~ 
0.1 1.0 JO 100 IK !OK 

Ro - DYNAMIC IMPlDANCE - OHMS 

REVERSE RECOVERY TIME VERSUS 
FORWARD CURRENT (IF = lo) 

4.0 .---.---.-.---.-..--.---.---::;oi 
~ 

i 2.0 t---+---t--+--+-+--+---t--1 

~ 
i.1 1.0 t---+---+--+---+--+----+---+--1 

100 200 JOO «JO 
FORWARD CURRENT· REVERSE CURRENT - mA 



1N4532 
ULTRA COMPACT, HIGH CONDUCTANCE, 
ULTRA FAST PLANAR* EPiTAXiAL DiODE 

GENERAL DESCRIPTION - The miniature 1N4532 is a silicon planar epitaxial diode that provides low capaci­

tance, high conductance, and fast reverse recovery. With these features, the device is ideally suited for 

applications such as core devices, avalanche circuitry, logarithmic amplifiers for pulse applications and for 

any critical circuit requiring high conductance and low internal power dissipation without sacrifice of speed 

capabilities. Of special interest is the ultra-small size of this device. 

ABSOLUTE MAXIMUM RATINGS (25°C) (Note 1) 

WIV Working Inverse Voltage 

P Power Dissipation (Package) 

1/ fJ Power Derating Factor 

TA Operating Temperature 

Storage Temperature, Ambient 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

SYMBOL 

NOTES: 

CHARACTERISTICS 

Forward Voltage 
Reverse Current 
Reverse Current ( + 150°C) 
Breakdown Voltage 
Reverse Recovery Time (Note 2) 
Reverse Recovery Time (Note 2) 
Forward Recovery Peak Voltage (Note 3) 
Capacitance (Note 4) 

MIN. 

75 

75 Volts 

350mW 

2.8 mW!°C 

-65°C to +150°C 

-65°C to +200°C 

MAX. 

1.0 
0.1 
100 

2.0 
4.0 
3.0 
2.0 

(1) The maximum ratings are limiting values above which life or satisfactory performance may be impaired. 
(2) Recovery to 1.0 mA. RL = 100 12. 
(3) IF= 100 mA peak square wave; 0.1 µs Pulse width; RL = 50 !?; TR:':: 30 ns; Rep rate= 5-100 KHz. 
(4) Capacitance as measured on Boonton Electronic ·Corporation Mndel No. 75·AS8 Capacitance Bridge or equivalent. 
(5) Leads are tinned. Gold plate with nickel strike may be obtained wh~n specified. · 
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UNITS 

Volt 
µA 
µA 
Volts 
ns 
ns 
Volts 
pF 

PHYSICAL DIMENSIONS 

r 
1.0 MIN. 

.020 NOM. DIA. 

--1 
.110 MAX. 

i 

......__,..___. _l 

L.065MAX. 

NOTES: All dimensions in inches. 

TEST CONDITIONS 

IF= 10 mA 
VR = -50V 
VR = -50V 
IR= 5.0µA 
IF= 10 mA, VR = 6.0V 
IF= IR= 10 mA 
11 = 100 mA pulse 
VR = 0 V, f = 1.0 MHz 

•Planar is a patented Fairchild process. 
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1N4606 
MINIATURE SIZE, HIGH CONDUCTANCE, 
ULTRA FAST PLANAR* EPITAXIAL DIODE 

GENERAL DESCRIPTION- The miniature 1N4606 is a silicon planar epitaxial diode that provides low capaci­

tance, high conductance, and fast reverse recovery. With these features, the device is ideally suited for 

applications such as core devices, avalanche circuitry, logarithmic amplifiers for pulse applications and for 

any critical circuit requiring high conductance and low internal power dissipation without sacrifice of speed 

capabilities. Miniature package and high power dissipation are the interesting features of this device. 

ABSOLUTE MAXIMUM RATINGS (25°C) (Note 1) 

WIV Working Inverse Voltage 

lo 

IF 

if 
i1(surge) 

i1(surge) 
p 

p 

TA 
T,tg 

Average Rectified Current 
\ 

DC Forward Current 

Recurrent Peak Forward Current 

Peak Forward Surge Current Pulse Width of 1 second 
Peak Forward Surge Current Pulse Width of 1 µs 

Power Dissipation 

Power Dissipation 

Operating Temperature 

Storage Temperature, Ambient 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

SYMBOL CHARACTERISTICS MIN. 

VF Forward Voltage .430 
VF Forward Voltage .540 
VF Forward Voltage .650 
VF Forward Voltage (Note 5) .740 
VF Forward Voltage (Note 5) .790 
VF Forward Voltage (Note 5) .860 
VF Forward Voltage (Note 5) 
BV Breakdown Voltage 85 
IRI Reverse Current 
IRz Reverse Current 
IRl Reverse Current (+100°C) 
trr Reverse Recovery Time (Note 2) 

t,, Reverse Recovery Time (Note 2) 

c Capacitance (Note 3) 

NOTES: 

70Volts 

200 mA 

400 mA 

600 mA 

lA 
4A 

500mW 

100 mW at +125°C 

-65°Cto +150°C 

-65°C to +175°C 

MAX. 

.550 

.660 

.770 

.860 

.920 
1.0 

1.1 

100 
250 
25 
4.0 

6 

2.5 

(1) The maximum ratings are limiting values above which life or satisfactory performance may be impaired. 
(2) Recovery to 0.1 IR. 
(3) Capacitance as measured on Boonton Electronic Corporation Model No. 75-ASB Capacitance Bridge or equivalent. 
(4) Leads are tinned. Gold plate with nickel strike may be obtained when specified. 
(5) Pulse width :5 300 fl"; Duty cycle :5 2%. 
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PHYSICAL PIMENSIONS 

~I 
1.0 MIN. 

.020 NOM. DIA. 1 
.180 MAX. 

~J 
j L.075MAX. 

NOTES: All dimensions in inches. 

UNITS TEST CONDITIONS 

v IF= 0.1 mA 
v IF= 1.0 mA 
v IF= 10 mA 
v IF= 50mA 
v IF= 100 mA 
v IF= 200mA 
v IF= 250 mA 
v IR= lOOpA 
nA VR = 50V 
nA VR = 70V 
pA VR = 50V 
ns IF= IR = 10-200 mA 

RL = 100:12 
ns IF= IR= 200-400 mA 

RL = 100:12 
pf VR =OV 

*Planar is a patented Fairchild Process. 
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1N4607 
MINIATURE SIZE, HIGH CONDUCTANCE, 
I II "T"RA r-A-l"T p• AN Ar""\•• r-r""\IT A,,, A I o·u- -u.r-t.. ·u LI . . , rR~ I .. L . /-\!"( .. t.t' 11 /-\A.1/-\L I 

· GENERAL DESCRIPTION-The miniature 1N4607 is a silicon planar epitaXial diode that provides low capaci­

tance, high conductance, and fast reverse recovery. With these· features, the device is ideally suited for 

. applications such as core device.s, avalanche circuitry, logarithmic amplifiers for pulse applications and for 

any critical circuit requiring high conductance and low internal power dissipation without sacrifice of speed · 

capabilities. Miniature package arid high power. dissipation are the interesting features of this device. 

ABSOLUTE MAXIMUM RATINGS (25°C) (Note 1) 

WIV Working Inverse Voltage 

lo Average Rectified Current 

IF DC Forward Current 

if Recurrent Peak Forward Current 
i1(surge) Peak Forward Surge Current Pulse Width of 1 second 
i1(surge) Peak Forward Surge Current Pulse Width of 1 µs 
p Power Dissipation 
p Power D.issipation 

TA ·Operating Temperature 

Tstg Storage Temperature, Ambient 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

SYMBOL 

c 

CHARACTERISTICS 

Forward Voltage 
Forward Voltage 
Forward Voltage 
Forward Voltage (Note 5) 
Forward Voltage (Note 5) 
Forward Voltage (Note 5) 
Forward Voltage (Note 5) 
Reverse Current 
Reverse Current ( +100°C) 
. Reverse Current 

· Breakdown Voltage 
·Reverse Recovery Time (Note 2) 

Reverse Recovery Time (Note 2) 

Capacitance (Note 3) 

-'-

MIN. 

.390 

.500 

.610 

.740 

.810 

85 

70Volts 

200mA 

400mA 

600mA 

lA 

4A 

500mW 

100 mW at +125°C 

-65°Cto +150°C 

-65°C to +175°C 

MAX. 

.500 

.610 

.720 

.870 

.950 
1.0 
1.1 

250 
25 
100 

10 

15 

4.0 

PHYSICAL DIM.ENSIONS 

~-i 
1.0 MIN. 

.020 NOM. DIA. -1 
.180 MAX. 

j 
~J 

L .075 MAX. 

NOTES: All dimensions in inches. 

UNITS TEST CONDITIONS 

v IF= 0.1 mA 
v IF= 1.0 mA 
v IF= 10 mA 
v IF= lOOmA 
v IF= 250 mA 
v IF= 350 mA 
v IF =400mA 
nA VR = 70 v 
µA VR = 50 v 
nA VR = 50V 
V, IR= 100 µA 
ns IF= IR= lOmA 

RL == 1oon 
ns · IF= IR = 500 mA 

RL_ = lOO·n 
pf VR = ov 

. 
. 

. NOTES: 
•Planar is a patented Fairchild Process . 

(1) The maximum ratings are limiting values above which life or satisfactory• performance may be impaired. 
(2) Recovery to 0.1 1 •• 
(3) Capacitance as measured on Boonton Electronic Corporation Model No .. 75-ASS Capacitance Bridge or equivalent. 
(4) Leads are tinned. Gold plate with nickel strike may be ol>!ained when .specified. 
(5) Pulse width :::; 300 µs; Duty cycle:::; 2%. · · · 
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FAIRCHILD DIODE 1N4607 

TYPICAL ELECTRICAL CHARACTERISTICS 
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1N46l0 
HIGH CONDUCTANCE ULTRA FAST EPITAXIAL PLANAR DIODE 

The lN 4610 is a silicon planar epitaxial diode that provides low capacitance; ·high conductance, 

andfast reverse recovery. Withthesefeatures, the device is ideally suitedforapplicationssuch 

as core devices, avalan"che circuitry, logarithmic amplifiers for pulse applications, and for any 

critical circuit requiring high conductance and low internal power dissipation without sacrifice 

of speed capabilities. 

ABSOLUTE MAXIMUM RATINGS (25°C) (Note 1) 

WIV Working Inverse Voltage 55 Volts 

Io Average Rectified Current 200 mA 

if Recurrent Peak Forward Current 600 mA 

if (surge) Peak Forward Surge Current Pulse Width of 1 second 1.0 Amp 

if (surge) Peak Forward Surge Current Pulse Width of 1 µ.sec 4.0 Amp 

p Power Dissipation 500mW 
p · Power Dissipation 170 mW at l25°C 

TA Operating Temperature -65°C to +150°C 

Tstg Storage Temperature, Ambient -65°C to +175°C 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

Symbol Characteristic Min. Max. Units 

VFl Forward Voltage 0.875 1.100 Volts 

VF2 Forward Voltage 0.850 1.000 Volts 

VF3 Forward Voltage 0;900 0.900 Volts 

VF4 Forward Voltage 0.760 0.840 Volts 

VF5 Forward VOltage 0.670 0.740 Volts 

VF6 Forward Voltage 0.640 0.705 Volts 

VF7 Forward Voltage 0.560 0.620 Volts 

VF8 For.ward Voltage 0.530 .0.590 Volts 

VF9 Forward Voltage 0.455 0.505 Volts 

IF 

IF 

IF 

IF 

IF 

IF 

IF 

IF 

IF 

PHYSl~AL DIMENSIONS 

1.0 
MIN. 

.105 
MAX. 
DIA. 

NOTES: All dimensions in Inches. 
Welattt: o~ .,.m. 

Test Conditions 

300 mA 

= 200 mA 

100 mA 

50 mA 

10 mA 

5 mA 

= 1 mA 

0.5 mA 

0.1 mA 

Additional Electrical Characteristics on page 2 Copyright 1965 by Fairchild Semiconductor, a division of Fairchild Camera and Instrument Corporation 

NOTES: 
(1) The maximum ratings are limiting values above which life or satisfactory performance _may be Impaired. 

(2) Recovery to 10% of IF. 

(3) Capacitance as measured on Boonton Electronic Corporation Model No. 75-AS8 .Capacitance Bridge or equivalent. 

(4) The power dissipation is measured with an Infinite heat sink at 3/8" from the body of thl! device. 

(5) Leads are tinned. Gold plate with nickel strike may be obtained when specified;. 
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, ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

Symbol Characteristic Min. Max. Units Test Conditions 

1a Reverse Current 100 nA VR = -55 v 
1a(150°C) Reverse Current 100 µA VR = -55 v 

BV Breakdown Voltage 80 Volts 1a 5 µA 

trr (Note 2) Reverse Recovery 4.0 nsec IF 1a = 10 to 200 mA, 

RL = 100 fl 

trr (Note 2) Reverse Recovery 2.0 nsec IF 10 mA, VR = 6 v, 
RL = 100 fl 

co Capacitance 2.0 pf VR 0 v, f = lMc 

tfr Forward Recovery 10 nsec IF 200 mA, tr = 0.4 nsec, 

v = fr 1 volt 

Pulse = 100 nsec, Duty cycle:S1% 

TYPICAL ELECTRICAL CHARACTERISTICS 

.!: 
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"' ... 
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~ 
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2.0~ 

CAPACITANCE VERSUS 
REVERSE VOLTAGE 
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1N4727 
MINIATURE SIZE, HIGH CONDUCTANCE, 
111 TOn/\ 
UL.II\ FAST PLANAR% EPITAXIAL ""' I " '°"' r-LJ I U U t. 

GENERAL DESCRIPTION- The miniature 1N4727 is a silicon planar epitaxial diode that provides low capaci­

tance, high conductance, and fast reverse recovery. With these features, the device is ideally suited for 

applications such as core devices, avalanche circuitry, logarithmic amplifiers for pulse applications and for 

any critical circuit requiring high conductance and low internal power dissipation without sacrifice of speed 

capabilities. Miniature package and high power dissipation are the interesting features of this device. 

ABSOLUTE MAXIMUM RATINGS (25°C) (Note 1) 

WIV 

lo 
IF 

if 
i1(surge) 

i1(surge) 
p 
p 

T,._ 

T,+g 

Working Inverse Voltage 

Average Rectified Current 

DC Forward Current 

Recurrent Peak Forward Current 

Peak Forward Surge Current Pulse Width of 1 second 

Peak Forward Surge Current Pulse Width of 1 µs 

Power Dissipation 

Power Dissipation 

Op.erating Temperature 

Storage Temperature, Ambient 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

SYMBOL 

NOTES: 

CHARACTERISTICS 

Forward Voltage 

Reverse Current 

Reverse Current ( + 100°C) 

Breakdown Voltage 

Stored Charge (Note 2) 

Capacitance (Note 3) 

MIN. 

30 

20Volts 

200mA 

400 mA 

600mA 

IA 
4A 

500mW 

100 mW at +125°C 

-65°C to +150°C 

-65°C to +175°C 

MAX. 

.85 

100 

10 

40 

4.0 

(1) The maximum ratings are limiting values above which life or satisfactory performance may be impaired. 
(2) Stored charge as measured on B-Line Corporation Model No. QS-3 stored charge meter or equivalent. 
(3) Capacitance as measured on Boonton Electronic Corporation Model No. 75-ASB Capacitan~e Bridge or equivalent. 
(4) Leads are tinned. Gold plate with nickel strike may be obtained when specified. 
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PHYSICAL DIMENSIONS 

~I 
1.0 MIN. 

.020 NOM. DIA. -t 
.180 MAX. 

..__.,___.J 
j L.075MAX. 

NOTES: All dimensions in inches. 

UNITS TEST CONDITIONS 

v IF= 10 mA 
nA VR = 20 v 
µA VR = 20 v 
v IR= 5 µA 

pC IF= 10 mA 
pf VR = OV 

*Planar is a patented Fairchild Process. 
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FAIRCHILD DIODE 1N4727 

TYPICAL ELECTRICAL CHARACTERISTICS 

FORWARD VOLTAGE VERSUS 
FORWARD CURRENT 

IOllJ~~~~I~~I~-~~~ 

I IZ2L 

-~ .10 t--+-+L+-11rLr-11--+--+--+--+--+---1 1.L 

-"' 
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REVERSE VOLTAGE 

Mt---t--+-+---+---i--+-~----i 

~ 

100 

0 
0 

20 30 50 
VR • REVERSE VOLTAGE • VOLTS 

POWER DERATING CURVE 

~ 
[SJ 

LSJ 
~ 
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TEMPERATURE COEFFICIENT 

-~ 0.1 t---+--+--+---',H---i-~----i 
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_o:. 0.1 

TC - TEMPERATURE COEFFICIENT - mV/°C 

REVERSE CURRENT VERSUS 
AMBIENT TEMPERATURE 

VR • 50V IL 

LZ2 .n 
~ ~ 

ff.~'(, ... ~ q-4"' 
~ z~~ 

L .-61 
IL t'L_ 

~ v 
50 75 100 125 150 
TA • AMBIENT TEMPERATURE - °C 

AVERAGE RECTIFIED CURRENT 
AND FORWARD CURRENT VERSUS 

AMBIENT TEMPERATURE 

25 75 100 125 150 175 

TA • AMBIENT TEMPERATURE • °C 
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2.5 

2.0 

0.5 

CAPACITANCE VERSUS 
REVERSE VOLTAGE 

cs: 

f..,.. 

....._ 
t-- MAXIMUM 

-t-- TYPICAL - MINIMUM 

10 
VR • REVERSE VOLTAGE ·VOLTS 

12 

DYNAMIC IMPEDANCE VERSUS 
FORWARD CURRENT 

14 

100 r-T-r-vrnr-T-r-,-,,,--.,-,-..,.-,-, 

~ 1-rlkttzT 
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~ Wt-t-t-+--1~~~+-i-+-+-+-i--t---t-i 
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!;\! 
;::: 
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REVERSE RECOVERY TIME VERSUS 
FORWARD CURRENT (IF = IR) 
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~ 
iii 
_t 
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100 200 300 400 
FORWARD CURRENT• REVERSE CURRENT • mA 



1N4950 
HIGH CONDUCTANCE, 

ULTRA FAST PLANAR% EPITAXIAL DIODE 

GENERAL DESCRIPTION - The 1N4950 is a silicon planar epitaxial diode that provides low capacitance, high 

conductance, and fast reverse recovery. With these features, the device is ideally suited for applications such 

as core devices, avalanche circuitry, logarithmic amplifiers for pulse applications and for any critical circuit 

requiring high conductance and low internal power dissipation without sacrifice of speed capabilities. 

ABSOLUTE MAXIMUM RATINGS (25°C) (Note 1) 

WIV 

lo 

if 
i1(surge) 

i1(surge) 
p 

p 

TA 
Tstg 

Working Inverse Voltage 

Average Rectified Current 

Recurrent Peak Forward Current 

Peak Forward Surge Current Pulse Width of 1 second 

Peak Forward Surge Current Pulse Width of 1 µs 

Power Dissipation 

Power Dissipation 

Operating Temperature 

Storage Temperature, Ambient 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

SYMBOL CHARACTERISTICS MIN. 

VFI Forward Voltage .87 

VF2 Forward Voltage .53 

VF3 Forward Voltage .64 

VF4 Forward Voltage .72 

VFS Forward Voltage .77 

VF6 Forward Voltage .83 

IRI Reverse Current 

IR2 Reverse Current ( + 150°C) 
BV Breakdown Voltage 30 

c Capacitance (Note 3) 

t,r Reverse Recovery Time (Note 2) 

NOTES: 

25 Volts 

200mA 

900 mA 
lA 
4A 

500mW 

170 mW at +125°C 

-65°Cto +150°C 

-65°C to + 175°C 

MAX. 

1.00 

.61 

.72 

.82 

.87 

.93 

100 

100 

3.3 

4.0 

(1) The maximum ratings are limiting values above which life or satisfactory performance may be impaired. 
(2) Recovery to 0.1 1 •• 
(3) Capacitance as. measured on Boonton Electronic Corporation Model No. 75-ASB Capacitance Bridge or equivalent. 
(4) Leads are tinned. Gold plate with nickel strike may be obtained when specified. 
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UNITS 

v 
v 
v 
v 
v 
v 
nA 
µA 

v 
pF 

ns 

PHYSICAL DIMENSIONS 

.105 
MAX. DIA 

--1 .02 NOM. DIA. 

l;----l--,-

~ 

NOTE: All dimensions in inche~ 

TEST CONDITIONS 

IF= 300 mA 

IF= 1 mA 
IF= 10 mA 

l_F = 50 mA 
IF= 100 mA 

IF= 200 mA 

VR = 25_V 

VR = 25 v 
JR= 5µA 

VR = ov 
IF = JR = 10·200 mA 
RL = 100!2 

*Planar is a patented Fairchild Process. 
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FORWARD VOLTAGE VERSUS 
FORWARD CURRENT 
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POWER DERATING CURVE 
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rs: 
~ 
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TA - AMBIENT TEMPERATURE - "C 

FAIRCHILD DIODE 1N4950 

TYPICAL ELECTRICAL CHARACTERISTICS 

c 
E 
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i5 
a: 
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TEMPERATURE COEFFICIENT 
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1.2s "'-!-
.,. 

CAPACITANCE VERSUS 
REVERSE VOLTAGE 

I 1.0 l::::--t--11--f-----j-+--t--t---; 

~ tr-=-Lij::i:TYP:SJc:A~L ~';;~:j""' :! y 0.7S T 

~ """" MINIMUM ~ ~"'t"--ll---+-.....j..::::::,:l:~--;;1;;;;---; 
1 o.sl--+----11---+---l--+--+-+---I 

u 

c 
E 

~ 
;:: 

0.2S l---+---lf---+---t--1---+--+---l 

VR - REVERSE VOLTAGE - VOLTS 

DYNAMIC IMPEDANCE VERSUS 
FORWARD CURRENT 

RD - DYNAMIC IMPEDANCE - OHMS 

REVERSE RECOVERY TIME VERSUS 
. FORWARD CURRENT (I. = lo) 

i 
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~ 
~ 
iii 
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IN5282 
MINIATURE SIZE, HIGH CONDUCTANCE, 
I II TR I\ c I\ ("'\ T n I I\ I\ I I\ n * 'c. p '1 Tl ll.X '1 fl. 'L ""'u '1 u" ""'u .... t. UL I I n· fMv I I L/"\1'41"\f\ n n 

GENERAL DESCRIPTION - The miniature IN5282 is a silicon planar epitaxial diode that provid.es low capaci­
tance, high conductance, and fast reverse recovery. With these features, the device is ideally suited for applica­

tions such as core devices, avalanche circuitry, logarithmic amplifiers for pulse applications and for any 

critical circuit requiring high conductance and low internal power dissipation without sacrifice of speed 
capabilities. Miniature package and high power dissipation are the interesting features of this device. 

MAXIMUM RATINGS (25°Cl [Note 11 

WIV 

i,(surge) 

i,(surgel 

p 

Working Inverse Voltage 

Average Rectified Current 

DC Forward Current 

Recurrent Peak Forward Current 

Peak Forward Surge Current Pulse Width of 1 second 

Peak Forward Surge Current Pulse Width of I µS 

Power Dissipation 

Operating Temperature 

Storage Temperature, Ambient 

55 Volts 

200mA 

400mA 

600mA 

lA 

4A 

500mW 

- 65°C to + 150°C 

-65°C to +175°C 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

SYMBOL CHARACTERISTIC 

v, Forward Voltage [Pulse, Note 31 

v, Forward Voltage 

v, Forward Voltage 

v, Forward Voltage 

v, Forward Voltage 

v, Forward Voltage 

1. Reverse Current 

1. Reverse Current (150°Cl 

BV Breakdown Voltage 

t .. Reverse Recovery Time [Note 41 

t .. Reverse Recovery Time [Note 41 

Co Capacitance [Note 51 

T,. Forward Recovery 

(S.ee notes on back page) 

MIN. 

0.950 

0.875 

0.800 

0.670 

0.550 

0.450 

80 

MAX. 

1.300 

1.100 

0.900 

0.725 

0.600 

0.490 

0.1 

100 

4.0 

2.0 

2.5 

10 
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PHYSICAL DIMENSIONS 

~-r 
1.0 MIN. 

.020 NOM. DIA. 

~ 
.180 MAX. 

!---.-r---1 J 
j L.075MAX. 

NOTES: All dimensions in inches. 

UNITS TEST CONDITIONS 

v I,= 500 mA 

v le= 300 mA 

v I,= 100 mA 

v I,= IO mA 

v I,= 1 mA 

v 1, = .1 mA 

µA v. = -55 v 
µA VR = -55 v 

IR= 5 µA 

ns I, = IR = 10-200 mA 

R, = 100 !1 

ns I,= 10 mA; v. = 6 V 

R, = 100 !1 

pF VR =:' 0 V, f = 1 MHz 

ns r, = 200 mA; TR= .4 ns 

v,. = lV; Pulse width = 100 
ns; Duty Cycle:::; I% 

*Planar is a patented Fairchild Process. 
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FAIRCHILD DIODE 1N5282 

TYPICAL ELECTRICAL CHARACTERl~TICS 

FORWARD VOLTAGE VERSUS 
FORWARD CURRENT 

JOOO ~~~-1-~~~~~~ 

J. IL :L 
< JOO MINIMUM 7_. 
• ~=!:==t*fm~==*==l 
~u 10 ,__+-+-+-I+--¥[7,~'MAXIMUM ---+-----1 
:: TYPICAbf.l'L 

0 

~ i.o 1==$==$==ti:1.'-L;f='.L==l==l=l==l==R 
-~ • JO >---<--+JZ-+~,,.,'L........+--+--+--+--+--+---< 

;g 

i5 
~ 
iii 
0 

~ 
1i 
" i 

NOTES: 

zr± 
0.6 0.8 1.0 

VF · FORWARD VOLTAGE - VOLTS 

REVERSE CURRENT VERSUS 
REVERSE VOLTAGE 

1.2 

w p ~ ~ 50 
VR - REVERSE VOLTAGE - VOLTS 

POWER DERATING CURVE 
600 

~ 
~ 

[SJ 
rs: 
~ 

500 

«Xl 

300 

200 

JOO 

0 
0 25 50 75 100 125 150 

TA - AMBIENT TEMPERATURE • °C 

1. Leads are tinned. 
2, Heat sunk in copper blocks l/4" from diode body. 
3. Pulse width 1 ms, duty cycle :::;l'jb. 
4. Recover to .1 1,. · 

JOO 

~ 10 

_r:r:. 0.1 

FORWARD CURRENT VERSUS 
TEMPERATURE COEFFICIENT 

0.5 l.O l.5 2.0 2.5 3.0 3.5 

TC • TEMPERATURE COEFFICIENT · mV/°C 

REVERSE CURRENT VERSUS 
AMBIENT TEMPERATURE 

VR •50V k:'.'.'.: 

rz2 ~ 
~ L,,,-

:.1-'7 ~ 
~~ 

k".. "/~~' 

~ -d! 
L 

o.o J~ 
r5 25 50 JOO J25 150 

TA - AMBIENT TEMPERATURE - °C 

AVERAGE RECTIFIED CURRENT 
AND FORWARD CURRENT VERSUS 

AMBIENT TEMPERATURE 

o~~-+--'--+--'-~..___. 
0 25 50 75 100 125 150 175 

TA - AMBIENT TEMPERATURE - 'C 

5. Capacitance as measured on Boonton Electronic Corporation Model No. 15-ASS Capacitance Bridge or Equivalent. 
6. TR~ 0.4 ns; v,R =LO V; Pulse width= 100 ns; Duty cycle:::; 1%. 
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2.51"-. 

CAPACITANCE VERSUS 
REVERSE VOLTAGE 

"'t--1 MAXIMUM 
2.0 f-+-----ic--=i:::::,,,,~+-+--1 

~ l.51---+---l--+--1---t--+---i 
~ !-. 
~ p..,...<;;;;_::i~--+---:TV:-Pl-./C-AL-+-+---1 
C:S i.ol-.d----..j-+:::::::~*=-+-~ t-- MINIMUM 

0.5 .-----t---1--1--.----+--+--< 

JO 

VR - REVERSE VOLTAGE - VOLTS 

12 

DYNAMIC IMPEDANCE VERSUS 
FORWARD CURRENT 

14 

~r-r-..m~rr-T-r-r-r-,--.,.-,.-,--.,.-,.~ 

t-t-t-+-t~\'\'l""-t-t---r-r--r' · I kHz I -t­
i!! 10 t-+-+-+-t~-'t'<~'rt-t-+-+-+-tl ac_· +-0. l-ld --t-1 

~"I\ .- TYPICAL 

!e 
" > 

0.01 L...J......L.L.J.-L.,!-L.L.....L.L....J-L....l~""""'--1 
0.1 1.0 w 100 lk lOk 

R0 - ovNAM1c 1 MPEDANCE - OHMS 

REVERSE RECOVERY TIME VERSUS 
FORWARD CURRENT U, = IRJ 

v 
3.0 f--!--+--::~"f--+-1-+--i 

~ 
I 2.0 l---+--+-l---+--+-1---t---f 

~ 
ill 1.0 l---+--+-t-+--+-t--t---1 

0o ioo 200 JOO a 
FORWARD CURRENT• REVERSE CURRENT - mA 



lN5317 
ULTRA COMPACT, HIGH CONDUCTANCE, 
··uLTRA ·FAST PLA·NAR~~ EPITAXIAL DIODE 

GENERAL DESCRIPTION-The miniature 1N5317 is a silicon planar epitaxialdiode that provides low capaci­

tance, high conductance; and fast reverse recovery, With these features, the device is ideally suited for 
applications such as core devices, avalanche circuitry, logarithmic a~plifiers for pulse ·applications and for 

any critical circuit ~equiring high condµctance and low internal power dissipation without sacrifice of speed 

capabilities. Of special interest is the ultra-small size of this device. 

ABSOLUTE MAXIMUM RATINGS (25°C) (Note 1) 

WIV 

lo 
i1 
i1(surge) 
i1(surge) 
p 

1/6 
TA 
Tstg 

Working Inverse Voltage 

Average Rectified Current 
Recurrent Peak Forward Current 
Peak Forward Surge Current Pulse Width of 1 second 

Peak Forward Surge Current Pulse Width of 1 µ.s 
Power Dissipation (Package) (Note 2) 

Power Derating Factor 
Operating Temperature 

Storage Temperature; Ambient 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

SYMBOL CHARACTERISTICS MIN. 

VF Forward Voltage (Pulse, Note 3) 1.050 
VF Forward Voltage 0.920 
VF Forward Voltage 0.800 
VF Forward Voltage 0.670 
VF _Forward Voltage 0.550' 
VF Forward Voltage 0.450 
IR Reverse Current 
IR Reverse Current (+150°C) 
BV Breakdown Voltage 80 
t,, Reverse Recovery Time (Note 4) 

t,, '.( Reverse Recovery Time (Note 4) 

co Capacitance (Note 5) 
TFR Forward Recovery (Note 6) 

VpK Peak Forward Voltage (Note 7) 

Notes on page 2. 

55Volts 
125mA 

400mA 
500mA 

2A 
350mW 

2.8 mWl°C 

-65°Cto +150°C 
-65°Cto +175°C 

MAX. 

1.300 
1.100 
0.900 
.0.725 
0.600 
0.490 
0.1 
100 

4.0 

2.0 

2.5 
10 
2.0 
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PHYSICAL DIMENSIONS 

~I 
1.0 MIN. 

.020 NOM. DIA. 1 
.120 MAX. 

~J 
j L.065 MAX. 

NOTES: All dimensions in inches. 

UNITS TEST CONDITIONS 

v 
v 
v 
v 
v 
v 
µ.A 
µ.A 

ns 

ns 

pf 
ns 
v 

IF= 500 mA 
IF =300 mA 
IF= 100 mA 
IF= lOmA 
IF= 1.0 mA 
IF;,., 0.1 mA 
VR = -55V 
VR = -55V 
IR= 5µ.A 
IF= IR= 10-200 mA 
RL = ioon 
lF = 10 mA; VR = 6 V 
RL = 10on 
VR = 0 V, f = 1 MHz 
IF= 200mA 
IF= 500mA 

*Planar is a patented Fairchild Process. 

F=Al .. RCHIL-Cl 

SEMICONDLJCTOlR 
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NOTES: 
(1) Leads are tinned. 
(2) Heat sunk in copper blocks 1/.i" from diode body. 
(3) Pulse width 300 µs; Duty Cycle::::; 1 %. 
(4) Recovery to .1 h. 

FAIRCHILD DIODE 1N5317 

(5) Capacitance as measured on Boonton Electronic Corporation Model No. 75-ASB Capacitance Bridge or equivalent. 
(6) TR= .4 ns, VFR = 1.0 V; Pulse Width= 100 ns, Duty Cycle::::; 1 %. 
(7) TR= 8 ns; Pulse Width= 1 µs; Duty Cycle::::; 1%. 

TYPICAL ELECTRICAL CHARACTERISTICS 

FORWARD VOLTAGE VERSUS 
FORWARD CURRENT 
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Zl l!!:L 

'.f>.~z L ,...... 

-f-.~'"''t-V/ 
m~ 

IL Z~~' 

'!i 10 

Ll fl 
_DI:. o. ilL ~ 

~ v 0.0 25 50 100 125 150 

c 
E 
I 

250 

... 200 

~ 
a: 
a 
c 150 .... 
ii: 
;:: 
u 
~ 100 
.... 
~ 
a: 
~ 50 
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CAPACITANCE VERSUS 
REVERSE VOLTAGE 
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1N5318 
ULTRA COMPACT, HIGH CONDUCTANCE, 
ULTRA FAST PLANAR~~ EPITAXIAL DIODE 

GENERAL DESCRIPTION - The miniature 1N5318 is a silicon planar epitaxial diode that provides low capaci­

tance, high conductance, and fast reverse recovery_ With these features, the device is ideally suited for 

applications such as core devices, avalanche circuitry, logarithmic amplifiers for pulse applications and for 

any critical circuit requiring high conductance and low internal power dissipation without sacrifice of speed 

capabilities. Of special interest is the ultra-small size of this device. 

ABSOLUTE MAXIMUM RATINGS (25°C) (Note 1) 

WIV 

lo 

if 
ir(surge) 

ir(surge) 
p 

1/9 

TA 
Tstg 

Working Inverse Voltage 

Average Rectified Current 

Recurrent Peak Forward Current 

Peak Forward Surge Current Pulse Width of 1 second 

Peak Forward Surge Current Pulse Width of 1 µs 

Power Dissipation (Package) 

Power Derating Factor 

Operating Temperature 

Storage Temperature, Ambient 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

SYMBOL CHARACTERISTICS MIN. 

VF Forward Voltage 0.87 

VF Forward Voltage 0.82 

VF. Forward Voltage 0.76 
v· F Forward Voltage 0.66 
v F Forward Voltage 0.54 

IR Reverse Current 

IR Reverse Current ( +150°C) 

BV Breakdown Voltage 75 

trr Reverse Recovery Time (Note 2) 

t.rr Reverse Recovery Time (Note 2) 

co Capacitance (Note 3) 

NOTES: 

50 Volts 

125 mA 

400mA 

500mA 

2A 

350mW 

2.8 mW!°C 

-65°Cto +150°C 

-65°C to +175°C 

MAX. 

1.00 

0.92 

0.86 

0.74 

0.62 

0.1 

100 

4.0 

6.0 

2.5 

(1) The maximum ratings are limiting values above which life or satisfactory performance may be impaired. 
(2) Recovery to 0.1 I•· 
(3) Capacitance as measured on Boon.ton Electronic Corporation Model No. 75-ASB Capacitance Bridge or equivalent. 
(4) Leads are tinned. Gold plate with nickel strike may be obtained when specified. 
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PHYSICAL DIMENSIONS 

-~1 
1.0 MIN. 

.020 NOM. DIA. i 
.120 MAX. 

~-J 
j L.065 MAX. 

NOTES: All dimensions in inches. 

UNITS TEST CONDITIONS 

IF= 200 mA 

IF= 100 mA 

IF= 50 mA 

IF= 10 mA 

IF= 1.0 mA 
µA VR=-50V 
µA VR=-50V 

IR= 5µA 

ns IF= IR = 10-200 mA 
RL = lOO!J 

ns IF= IR = 200-400 mA 
RL = lOO!J 

pF VR = 0 V, f = 1 MHz 

*Planar is a patented Fairchild Process. 

FA.IRCHILCJ 
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-·---- -------------- ---

FAIRCHILD DIODE 1N5318 

TYPICAL ELECTRICAL CHARACTERISTICS 

FORWARD VOLTAGE VERSUS 
FORWARD CURRENT 

1000~~~~-I~~~~~~~ 
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!:E 
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...... 
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1N5319 
ULTRA COMPACT, HIGH CONDUCTANCE, 
I II 'R" r-At"'T n1 Al\I An~~ rp''"''' A 1 .-..'""".-UL I Ii. rM~I IL l~li.~ C. llf\J\lf\L UIUUC. 

GENERAL DESCRIPTION- Thb miniature 1N5319 is a silicon planar epitaxial diode that provides low capaci­

tance, high conductance, and fast reverse recovery. With these features, the device is ideally suited for 

applications such as core drivers, avalanche circuitry, logarithmic amplifiers for pulse applications and for 

any critical circuit requiring high conductance and low internal power dissipation without sacrifice of speed 

capabilities. Miniature package and economy are the interesting features of this device. 

ABSOLUTE MAXIMUM RATINGS (25°C) (Note 1) 

WIV Working Inverse Voltage 

lo 
if 
i1(surge) 

i1(surge) 
p 

l/o 

TA 
T,+g 

Average Rectified Current 

Recurrent Peak Forward Current 

Peak Forward Surge Current Pulse Width of 1 second 

Peak Forward Surge Current Pulse Width of 1 µs 

Power Dissipation (Package) 

Power Derating Factor 

Operating Temperature 
Storage Temperature, Ambient 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

SYMBOL 

VF 

IR 
IR 
BV 

~rr2 

NOTES: 

CHARACTERISTICS 

Forward Voltage 

Reverse Current 

Reverse Current (+100°C) 

Breakdown Voltage 

Reverse Recovery Time (Note 2) 

Reverse Recovery Time (Note 2) 

Capacitance (Note 3) 

MIN. 

40 

25 Volts 

lOOmA 

400mA 

500mA 

2A 

350mW 

2.SmWl°C 

-65°C to +150°C 

-65°C to +175°C 

MAX. 

1.00 

0.1 

100 

4.0 

6.0 

3.5 

(1) The maximum ratings are limiting values above which life or satisfactory performance may be impaired. 
(2) Recovery to 0.1 IR" 
(3) Capacitance as measured on Boonton Electronic Corporation Model No. 75-ASS Capacitance Bridge or equivalent. 
(4) Leads are tinned. Gold plate with nickel strike may be obtained when specified. 
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PHYSICAL DIMENSIONS 

I 
1.0 MIN. 

.020 NOM. DIA. i 
.120 MAX. 

,___,,_,___.J 
j L.065 MAX. 

NOTES: All dimensions in inches. 

UNITS TEST CONDITIONS 

v IF= 100 mA 
µA VR=-25V 
µA VR=-25V 
v IR= 5µA 
ns IF= IR = 10-200 mA 

RL = 100!2 
ns IF = IR = 200-400 mA 

RL = 100!2 
pF VR = 0 V, f = 1 MHz 

*Planar is a patented Fairchild Process. 

F=AIRCHILC 

SEMICONDUCTOR 
A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 



FAIRCHILD DIODE 1N5319 

TYPICAL ELECTRICAL CHARACTERISTICS 

FORWARD VOLTAGE VERSUS 
FORWARD CURRENT 
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lN.5427 .. 
RADIATION RESISTANT, FAST SWITCHING, PLANAR* DIODE 

FEATURES 
• GUARANTE~D PERFORMA~CE AFTER FAST NEUTRON DOSAGE OF 1.0 x 10~~ NVT. 
• LOW CAPACITANCE • • • < 2.0 pf 
• HIGH SPEED • • ~ • • • <4.0 nSec 
• LOW LEAKAGE • • • • • < 0.10 µ.A 
• HIGH VOLT~~E • • • • ~ > 75 V 

ABSOLUTE MAXIMUM RATINGS (25°C) 
WIV Working Inverse Voltage 
10 Average Rectified Current 
if Recurrent Peak Forward Current 
ir(surge) Peak Forward Surge Current, 

Pulse Width of 1.0 µSec. 
P Power Dissipation (Note 1) 
TJ Operating Junction Temperature 
TA Ambient Storage Temperature 

· ELECTRICAL CHARACTERISTICS (25°C) .· 

SYMBOL CHARACT~RIST!C 

e. Brea~~own Voltage 

IRI Reverse Current ... 

IR2 Reverse Cµrrent 
le •' ''· 

VF fprward Voltage 

c Capacitance 

TRR Reviir~e Recovery Time (Note 2) 
..c.:_; 

*IRRADIATION AT 1.0 x lOts NVT, ENERGY LEVEL > lOKeV. 

NOTES: 
(1) Derate at 2.0 mW!°C. 
(2) I\= 100 ll, CL == 10 pf, recover to . JR =.1.0 JllA. 

PRE IRRADIATION 
MIN. MAX. 

75 

0.10 

100 

1.0 

2.0 

4.0 

(3) Leads are Dumet, tin plated. Gold plate with nickel strike, is also available. 

',. -~.., 

50V 
75 mA 

225 mA 
2.0A 

250mW 
-65°C to 150°C 
-65°Cto 175°C 

PtfYSICA~ J?:IMENSIONS 

.02 NOM 
DIA 

···01'.. 
. 1.0 MIN' 

rl 
.275 MAX 

4 
~ ~"" 

f-----1--.105 MAX 
DIA 

JEDEC 00-7 

POST IRRADIATION* 
.MIN. MAX. UNITS TEST CONDITIONS 

75 Volts IR= 5µA 

0.15 .. µA VR = 50V 

150 µA VR = 50V, 
T = 150°C 

1.3 Volts IF= lOmA 

2.0 pF VR = ov, 
f = 1 MHz 

4.0 ns IF= IR= 10 mA 

FAIRCHILC 

SEMICDNDµCTDR 
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_u.. .10 

.OI 
.l 

RADIATION RESISTANT SILICON PLANAR DIODE • 1N5427 

TYPICAL ELECTRICAL CHARACTERISTICS 

PRE IRRADIATION 

FORWARD VOLTAGE VERSUS 
FORWARD CURRENT 

REVERSE CURRENT VERSUS 
REVERSE VOLTAGE 

CAPACITANCE VERSUS 
REVERSE VOLTAGE 
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POST IRRADIATION 
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FAST NEUTRON DOSAGE 
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1N5428 
RADIATION RESISTANT, HIGH VOLTAGE, 

FAST S'IJITCHING, PLANAR* DIODE 

' FEATURES 

·· • GUARANTEED PERFORMANCE AmR FAST NEUTRON DDSAGE OF 3.0 x 10'4 NVT 
• • HIGH VOLTAGE • • • • • • > 200 Y 
• LOW LEAKAGE • • • • • • • < 0.10 µA 

. • HIGH CONDUOTAllCE • • • > 100 mA 
• LOW CAPACITANCE • • • • < 5.0 pf 

ABSOLUTE MAXIMUM RATINGS (25°C) 
WIV 
lo 
if 
ir(surge) . 
p 

TJ 
TA 

Working Inverse Voltage 
Average Rectified Current 
Recurrent Peak Forward Current 
Peak Forward Surge Current, Pulse Width of 1.0 µSec. 
Power Dissipation (Note 1) 
Operating Junction Temperature 
Ambient Storage Temperature 

ELECTRICAL CHARACTERISTICS (25°C) 

PRE IRRADIATION 
SYMBOL CHARACTERISTIC MIN. MAX. 

B. Breakdown Voltage 200 

IRI Reverse Current 0.10 

IRz Reverse Current 100 

VF Forward Voltage 1.0 

. c Capacitance 5.0 

TRR Reverse Recovery Time (Note 2) 50 

"IRRADIATION AT 3.0 x 1014 NVT, ENERGY LEVEL > lOKeV. 

NOTES: 
(1) Derate at 4.0 rriW/°C. 
(2) RL.= 100 0, CL= 10 pf, recover to IR= 3.0 mA. 
(3) Laads are Dumet; tin plated. Gold plate with nickel strike is also available. 

175V 
lOOmA 
300mA 

4.0A 
500mW 

-65°C to 1so0 c 
-65°Cto 175°C 

PHYSICAL DIMENSIONS 

.02 NOM 
DIA 

JEDEC 00·7 

PO.ST IRRADIATION* 
MIN. MAX. UNITS TEST CONDITIONS 

200 Volts IR= lOOµA 

0.15 µA VR = 175V 

150 µA VR = 175V, 
T= 150°C 

1.3 Volts IF= lOOmA 

5.0 pf VR = OV, 
f = 1 MHz 

50 ns IF= IR =30mA 

l=AI RCH I L..CJ 

SEMIC:ONDUC:TOR 
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RADIATION RESISTANT SILICON PLANAR DIODE • 1N5428 

FORWARD VOLTAGE VERSUS 
FORWARD CURRENT 
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1L 
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rz Ti1 
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.L'L 
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VF - FORWARD VOLTAGE - VOLTS 

TYPICAL ELECTRICAL CHARACTERISTICS 

PRE IRRADIATION 

REVERSE VOLTAGE VERSUS 
REVERSE CURRENT 
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1N5429 
RADIATION RESISTANT, LOW LEAKAGE, 
I Ill"•• ""'l""D' •cTA~'"' p• A~'AR* ""'""" ... n1un vUI~ u I nvc., L/"\I~ UIUUC. 

FEATURES 

• GUARANTEED PERFORMANCE AFTER FAST NEUTRON DOSAGE OF 3.0 x 101• NVf 
• LOW LEAKAGE • • • • • • • < 5.0 nA 
• HIGH VOLTAGE • • • • • • > 200 V 
• LOW CAPACITANCE • • • • < 6.0 pf 
• HIGH CONDUCTANCE • • • > 200 mA 

ABSOLUTE MAXIMUM RATINGS (25°C) 

WIV 

if 
if(surge) 
p 

TJ 
TA 

Working Inverse Voltage 
Average Rectified Current 
Recurrent Peak Forward Current 
Peak Forward Surge Current, Pulse Width of 1.0 µsec. 
Power Dissipation (Note 1) 
Operating Junction Temperature 
Ambient Storage Temperature 

ELECTRICAL CHARACTERISTICS (25°C) 

PRE IRRADIATION 
SYMBOL CHARACTERISTIC MIN MAX 

B. Breakdown Voltage 200 

IRI Reverse Current 5.0 

IR2 Reverse Current 3.0 

VFI Forward Voltage .870 1.0 

VF2 Forward Voltage .800 .880 

VF3 Forward Voltage .580 .680 

c Capacitance 6.0 

•IRRADIATION AT 3.0 x 1014 NVT, ENERGY LEVEL > lOKeV. 

NOTES: 
(1) Derate at 4.0 mW/OC. 
(2) Leads are Dumet, tin plated. Gold plate with nickel strike is also available. 

125V 
150mA 
450mA 

4.0A 
500mW 

-65°C to 150°C 
-65°C to 175°C 

PHYSICAL DIMENSIONS 

.02 NOM 
DIA 

JEDEC D0·7 

POST IRRADIATION" 
MIN MAX UNITS TEST CONDITIONS 

200 Volts IR= 100 µA 

50 nA YR= 125V 

50 µA YR= 125V, 
T = 150°C 

.870 1.50 Volts IF= 200 mA 

.800 1.10 Volts IF= 50mA 

.470 .700 Volts IF= 1.0 mA 

6.0 pf YR= 0 V, f = 1 MHz 

F=AIRCHILCJ 
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1N5430 
RADIATION RESISTANT, HIGH CONDUCTANCE, 

••• .,..nA r-At"'T' p• AN A'"'* ,...P'TA'I' A. ""''"D,... UL I t'(f\ r f\~ I , L I f\t'( C. I f\.i\lf\L U IU C. 

F£ATURES 
• GUARftMTEED PERFORMANCE AFTER FAST NEUTRON DOSAGE OF 1.0 x 10" NVT. 
• HIGH CONDUCTANCE • • • > 200 mA 
• LOW CAPACITANCE • • • • < 2.5 pf 
• HIGH SPEED • • • • • • • • < 4.0 ns 
• LOW LEAKAGE • • • • • • • < 0.10 µA 

ABSOLUTE MAXIMUM RATINGS (25°C) 

WIV 
lo 
if 
i1(surge) 
p 

TJ 
TA 

Working Inverse Voltage 
Average Rectified Current 
Recurrent Peak Forward Current 
Peak Forward Surge Current, Pulse Width of 1.0 µSec. 
Power Dissipation (Note 1) 
Operating Junction Temperature 
Ambient Storage Temperature 

ELECTRICAL CHARACTERISTICS (25°C) 

PRE IRRADIATION 
SYMBOL CHARACTERISTIC MIN. MAX. 

Bv Breakdown Voltage 75 

IRI Reverse Current 0.10 

IRz Reverse Current 100 

VFI Forward Voltage .870 1.0 

VFz Forward Voltage .660 .740 

VF3 Forward Voltage .540 .620 

c Capacitance 2.5 

TRR Reverse Recovery Time (Note 2) 4.0 

*IRRADIATION AT 1.0 x 1015 NVT, ENERGY LEVEL > 10 Kev. 

NOTES: 
(1) Derate at 4.0 mW/° C. 
(2) RL = 100 ll, recover to JR= 1.0 mA. 
(3) Leads are Dumet, tin plated. Gold plate with nickel strike is also available. 

50V 
200mA 
900mA 

4.0A 
500mW 

-65°C to 150°C 
-65°C to 175°C 

PHYSICAL DIMENSIONS 

JEDEC DD-7 

POST IRRADIATION* 
MIN. MAX. UNITS TEST CONDITIONS 

75 Volts IR= 5µA 

0.15 µA VR = 50 v 
150 µA VR = 50 v. T = 150°C 

.870 1.05 Volts IF= 200 mA 

.620 .760 Volts IF= 10 mA 

.500 .640 Volts IF= 1.0 mA 

2.5 pF VR = 0 V, f = 1 MHz 

4.0 ns IF= IR= 10 mA 

l=AIRCHILCl 
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RADIATION RESISTANT SILICON PLANAR DIODE • 1N5430 

TYPICAL ELECTRICAL CHARACTERISTICS 
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lN5431 
RADIATION RESISTANT, MINIATURE SIZE, HIGH 

CONDUCTANCE; ULTRA FAST, PLANAR* EPITAXIAL DIODE 

FEATURES 

• GUARANTEED PERFORMANCE AFTER FAST NEUTRON DOSAGE OF Ul x 10'' NVT. 
• SMALL PACKAGE - • - • • • JEDEC D0-35 
• HIGH CONDUCTANCE • • • > 500 mA 
• LOW CAPACITANCE • • • • < 2.5 pf 
• HIGH VOLTAGE • • • • • • > 80 V 
• LOW LEAKAGE • • • • • • - < 0.10 µA 
• HIGH SPEED • • • - • • • < 4.0 ns 

ABSOLUTE MAXIMUM RATINGS (25°C) 

WIV 
lo 
if 
i1(surge) 
p 

TJ 
TA 

Working Inverse Voltage 
Average Rectified Current 
Recurrent Peak Forward Current 
Peak Forward Surge Current, Pulse Width of 1.0 µSec. 
Power Dissipation (Note 1) 
Operating Junction Temperature 
Ambient Storage Temperature 

ELECTRICAL CHARACTERISTICS (25°C) 

PRE IRRADIATION 
SYMBOL CHARACTERISTIC 

Bv Breakdown Voltage 

IRI Reverse Current 

IR2 Reverse Current 

VFI Forward Voltage 

VF2 Forward Voltage 

VF3 Forward Voltage 

VF4 Forward Voltage 

c Capacitance 

TRR Reverse Recovery Time 

*IRRADIATION AT 1.0 x 1015 NVT, ENERGY LEVEL > 10 Kev. 

NOTES: 
(1) Derate at 4.0 mW/°C. 
(2) Pulse width 300 µSec, duty cycle < 1 % . 
(3) RL = 100 Q, recover to IR = 1.0 mA. 

MIN. 

80 

1.05 

.800 

.550 

.450 

(4) Leads are Dume!, tin plated. Gold plate with nickel $trike is also available. 

MAX. 

0.10 

100 

1.30 

.900 

.600 

.490 

2.5 

4.0 

55V 
200 mA 
600mA 

4.0A 
500mW 

-65°C to 150°C 
-65°Cto 175°C 

PHYSICAL DIMENSIONS 

~--r 
1.0 MIN. 

.020 NOM. DIA. 1 
.180 MAX. 

~J 
j L.075MAX. 

JEDEC D0·35 

POST IRRADIATION* 
MIN. MAX. UNITS TEST CONDITIONS 

80 Volts IR= 5 µA 

0.15 µA VR = 55 V 

150 µA VR = 55 V, T = 150°C 

1.05 1.35 Volts IF= 500 mA (Note 2) 

.800 .950 Volts IF= 100 mA 

.520 .630 Volts IF= 1.0 mA 

.420 .520 Volts IF= 0.1 mA 

2.5 pf VR = 0 V, f =I MHz 

4.0 ns IF= IR= 10 mA (Note 3) 

F=.AIRCHILCJ 

SEMICONDUCTOR 
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RADIATION RESISTANT SILICON PLANAR DIODE • 1N5431 
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1N5432 
RADIATION RESISTANT, PICOSECOND SWITCHING, 

PLANAR* EPITAXIAL DIODE 

FEATURES 

• GUARANTEED PERFORMANCE AFTER FAST NEUTRON DOSAGE OF 1.0 x 10" NVT. 
• HIGH SPEED • • • • • • < 750 ps 
• LOW CAPACITANCE • • • < 1.0 pf 
• LOW LEAKAGE • • • • • < 50 nA 
• CONTROLLED FORWARD CONDUCTANCE 

ABSOLUTE MAXIMUM RATINGS (25°C) 

WIV 
lo 
if 
i1(surge) 
p 

TJ 
TA 

Working Inverse Voltage 
Average Rectified Current 
Recurrent Peak Forward Current 
Peak Forward Surge Current, Pulse Width of 1.0 µSec. 
Power Dissipation (Note 1) 
Operating Junction Temperature 
Ambient Storage Temperature 

ELECTRICAL CHARACTERISTICS (25°C) 

PRE IRRADIATION 
SYMBOL CHARACTERISTIC MIN. MAX. 

Bv Breakdown Voltage 20 

IRI Reverse Current 0.05 

IR2 Reverse Current 50 

VFI Forward Voltage .910 1.30 

VF2 Forward Voltage .760 .930 

VF3 Forward Voltage .530 .610 

c Capacitance 1.0 

TRR Reverse Recovery Time (Note 2) 750 

*IRRADIATION AT 1.0 x 101s NVT, ENERGY LEVEL > 10 KeV. 

NOTES: 
(1) Derate at 2.0 mW/°C. 
(2) RL = 100 ll, recover to I"= 1.0 mA. (See Figure 1 over.) 
(3) Leads are Dumet, tin plated. Gold plate with nickel strike is also available. 

lOV 
50mA 

150mA 
1.0 A 

250mW 
-65°C to 150°C 
-65°C to l 75°C 

POST IRRADIATION* 
MIN. MAX. 

20 

0.06 

60 

.890 1.35 

.740 .950 

.510 .630 

1.0 

750 
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PHYSICAL DIMENSIONS 

JEDEC 00·7 

UNITS TEST CONDITIONS 

Volts IR= 5 µA 

µA VR = lOV 

µA VR = 10 v, T = 150°C 

Volts IF= 50mA 

Volts IF= 10 mA 

Volts IF= 0.1 mA 

pf VR = 0 V, f = 1 MHz 

ps IF = IR = 10 mA (Figure 1) 

FA.IRCHILC 

SEMICONDUCTOR 
A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 
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FAIRCHILD DIODE ASSEMBLIES 

GENERAL DESCRIPTION - Customers' requirements and inquiries constitute the basis for the types of. assemblies offered as 

"off-the-shelf"itenis; and· influence our efforts to obtain and publish technical information. For this reason, we encourage requests 

for assemblies not currently offered.as standard items or requests for additional information. 

The specifications contained on the succeeding pages are a condensed revision of the most .popular circuit configurations used. 

Custom assemblies tailored to individual circuit requirements are available on request. 

Normal delivery is two to four weeks for types listed in this brochure. For custom assemblies, an additional one to two weeks 

is required. 

SECTION 1 - EPOXY ENCAPSULATED MATCHED DIODE ASSEMBLIES 
BASIC DIODE SPECIFICATIONS 

MAXIMUM RATINGS (25°C) 
FD1389 FD2389 FD3389 FD6389 

VR Reverse Voltage 75 v 150 v 125 v 50 v 
Io Average Rectified Current 75 mA 100 mA 150 mA 200 mA 

IF Forward Current, DC 115 mA 150 mA 225 mA 300 mA 

if Recurrent Peak Forward Current 225 mA 300 mA 450 mA 600 mA 

if(surge) 1 second pulse width .5 A 1 A 1 A 1 A 

if(surge) 1 microsecond pulse width 2 A 4A 4 A 4 A 
p Power Dissipation 250 mW 500 mW 500 mW 500 mW 

TA Operating Temperature -65°C to +l 75°C 

Tstg Storage Temperature, Ambient - -65°C to +200°C -

ELECTRICAL SPECIFICATIONS (25°C unless noted) 

BV(min) Breakdown Voltage at 5 µA(V) 100 
at lOOµA(V) 200 150 75 

IR(max) Reverse Leakage at V R (nA) 100 100 1 100 

at VR' 150°C(µA) 100 100 3 100 

C(max) Capacitance at OV(pf) 1.5 5 6 3 

VF(max) Forward Voltage at 200 mA(V) 1.0 1.0 1.0 

at lOOmA(V) .925 .930 .920 
at 50mA(V) .860 .880 .860 
at 20mA(V) 1.0 .790 .840 .790 

at lOmA(V) .875 .740 .810 .750 

at 5mA(V) .BOO .700 • 770 .710 

at 2mA(V) .725 .620 .730 .670 
at lmA(V) .670 .610 .710 .630 

trr(max) IF = IR = 10 mA, Recover to 1 mA(nsec) 4 4 

trr(max) IF " ~ = 30mA, Recover to 1 mA(nsec) 50 

trr(max) IF = ~ " 200 mA, Recover to 20 mA(nsec) 4 

Copyright 1965 by Fairchild Semiconductor, a division of Fairchild Camera and Instrument Corporation 

FAIRCHILC 
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1 SECTION 1 - EPOXY ENCAPSULATED MATCHED DIODE ASSEMBLIES 

(MATCHING SPECIFICATIONS APPLY OVER TEMPERATURE RANGE OF -55°C TO +100°C) 

FORWARD VOLTAGE MATCHED ASSEMBLIES 
Assembly Type Number 

Encap- Unencap- Encap- Unencap-
Basic Diode Forward Current Maximum Voltage Difference sulated sulated sulated sulated 
Specification Matching_ Range (Ci VF) Between Diodes Pair Pair Quad Quad Bridge 

FD1389 lOµA to 1.0mA 3.0 mV FA2310E FA2310U FA4310E FA4310U FA3310 

FD1389 10 µA to 1.0 mA 10 mV FA2311E FA2311U FA4311E FA4311U FA3311 

FD1389 1.0mA to lOmA 5 mV FA2312E FA2312U FA4312E FA4312U FA3312 

FD1389 1.0mA to lOmA 15 mV FA2313E FA2313U FA4313E FA4313U FA3313 

FD2389 10 µA to 1.0 mA 3.0 mV FA2320E FA2320U FA4320E FA4320U FA3320 

FD2389 lOµAto 1.0mA 10 mV FA2321E FA4321U FA4321E FA4321U FA3321 

FD2389 1.0mA to lOmA 5 mV FA2322E FA2322U FA4322E FA4322U FA3322 

FD2389 1.0mA to lOmA 15 mV FA2323E FA2323U FA4323E FA4323U FA3323 

FD2389 lOmA to lOOmA (pulse only) 10 mV FA2324E FA2324U FA4324E FA4324U FA3324 

FD2389 lOmA to lOOmA (pulse only) 20 mV FA2325E FA2325U FA4325E FA4325U FA3325 

FD6389 10 mA to 100 mA (pulse only) 10 mV FA2360E FA2360U FA4360E FA4360U FA3360 

FD6389 lOmA to lOOmA (pulse only) 20 mV FA2361E FA2361U FA4361E FA4361U FA3361 

REVERSE CURRENT - FORWARD VOLTAGE MATCHED ASSEMBLIES 

(BASIC DIODE SPECIFICATIONS: FD3389) 

Maximum Reverse Maximum Forward Encap- Unencap- Encap- Unencap-
Current Difference Forward Current Voltage Difference sulated sulated sulated sulated 
(.6lJt) Between Diodes Matching Range (~VF) Between Diodes Pair Pair Quad Quad Bridge 

2.0 nA + 0.064 · VR 10 µA to 1.0 mA 10 mV FA2330E FA2330U FA4330E FA4330U FA3330 

2.0nA + 0.064 · VR 1.0mA to lOmA 15 mV FA2331E FA2331U FA4331E FA4331U FA3331 

2.0nA + 0.064 · VR lOmA to lOOmA (pulse only) 20 mV FA2332E FA2332U FA4332E FA4332U FA3332 

4.0nA + 0.128 · VR 10 µA to 1.0 mA 10 mV FA2333E FA2333U FA4333E FA4333U FA3333 

4.0nA + 0.128 · VR 1.0mA to lOmA 15 mV FA2334E FA2334U FA4334E FA4334U FA3334 

4.0nA + 0.128 • VR 10 mA to lOOmA (pulse only) 20 mV FA2335E FA2335U FA4335E FA4335U FA3335 

NOTES: 

1. The "Basic Diode Specification" column refers to the specifications listed in the table on the preceding page. These 

specifications are guaranteed for each individual diode of the assembly. 

2. The "Maximum Reverse Current Difference (b.1a) Between Diodes" means that the difference in reverse current between 

the diode having the highest IR and the diode having the lowest IR in an assembly will not exceed the specified limit. "V R" 

is the reverse voltage bias in volts at which the test is performed and may be any value between 0 and 125 V as the user 

desires. As anexample,thespecificationlimitforan FA2330E atareversebiasoflOVwouldbe 2.0nA + 0.064·10 = 2.6nA. 

See Figure 6 for .6.IR test circuit. 

3. The "Forward Current Matching" ranges of 10 µA to 10 mA may be applied either as a DC current or pulse input current. 

For the lOmA tolOOmA current range, the b.VF is guaranteedonlyfor short dutycycle (1% or less) input current pulses. 

Conditions c:if test in both cases are defined by Figure 5. 

4. All specifications are available in five basic configurations as listed under the "Assembly Type Number" column. En­

capsulated pairs, quads, and bridges are supplied in the configurations illustrated in Figures 1, 2, and 3 respectively. 

Unencapsulated pairs and quads meet the dimensional requirements of Figure 4 and are taped securely together for 

shipment. 

5. Capacitance (C) cannot be monitored independently on each diode in a bridge configuration. In measuring this parameter 

on bridge configurations, the capacitance limit is 4/3 the limit listed in the basic diode specifications table. 

6. For matched bridges, the forward current range specified is "per leg." That is, twice the current specified is applied 

to the assembly. 
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SECTION 1 - EPOXY ENCAPSULATED MATCHED DIODE ASSEMBLIES 
FIG. 1 ENCAPSULATED MATCHED PAIR PACKAGE 

DIMENSIONS. 

I 0.9 L .450 j .. ·. .097 i .·~. 1 MIN. MAX. .083 . . . 1 

=~·· ·= _ _L_fD FA2310E ,TI2f.300 
.104 MAX. = . f . • =--.------- 0 . . . ' I 

NOTES: 

1. Dots denote cathode ends of diodes. 

2. All dimensions in inch.es. 

FIG. 2 ENCAPSULATED MATCHED QUAD PACKAGE 
DIMENSIONS. 

I 0.9 _
1
_.450 =J .097 

.083 
MIN. MAX. I 

==--r1- I = 0 

= FA4310E 
0 

==---t·,~x. 
= f 0 = .112 

I .104 
= 0 = 

NOTES: 

1. Dots denote cathode ends of diodes. 

2. All dimensions in inches. 

FIG. 3 BRIDGE PACKAGE DIMENSIONS. 

= 

= 
NOTES: 

L .450 -r=0.9 - ·~~ MAX. MIN. ' . I 

FA3310 
f 

===t--T 
.328 .500 
.320 MAX. 

=a--j_ j 

-1 ·200 r-MAX. 

D 
-I .200 1-

1 MAX. 

D 
1. Numbers 1 and 2 denote the common anode and common 

cathode terminals of the bridge, respectively. Termi­
nals 3 and 4 denote the two cathode-anode terminals. 

2. All dimensions in inches. 

FIG. 4 INDIVIDUAL DIODE DIMENSIONS FOR 
UNENCAPSULATED MATCHED PAIRS 
AND QUADS. 

I 
.105 MAX. 

~'"-I-'"--+-'" -I MIN. I MAX._ I MIN. ~ I 

=::3IIJ===F DIA. 

.02 NOM. 
DIA. 

NOTES: 

1. Band denotes cathode end of diode. 
2. All dimensions in inches. 

t,. 
~ 
t.. 
~ 

FIG. 5 AVF DIODE MATCHING CIRCUITS. 

(A) L 
10 TO 100 Vd~ 
ADJUSTABLE 

OR 

wro~v™K+ + I SEE PART£) r >-i.__ __ ___.r< 

(B) 

(C) 
t, 

INPUT VOLTAGE 
PULSE CONDITIONS 
FOR PULSE VF MATCH£D 
ASSEMsms 

~ 

10 TO 100 Vele, 
ADJUSTABLE 

OR 
10 TO 100 V PEAK 

ISEE PART£) 

FORWARD VOLTAGE 
IMBALANCE OBSERVED 
ON OSCILLOSCOPE M 

J-tjF 
Pulse Rise Time 110 to 90ll Amplitude) • lµsec Max. ~ Period • lmsec 

Pulse Fall Time 190 to IOI Amplitude! • l115ec Max. v Voltage Input to Clrcult"'A or e"" • ID to 100 V, 

Pulse Width l50!I Amplitude! • 10±2~sec /j/f Forward Voltage Difference 
Adjustable 

Transient Time • lµsec Min. Between Oio:les 
!Measured Between Transient Times) • As Speclllod 

NOTES: 

1. R varies depending on the current range. For the most 
often used current ranges, R is as follows: 
Current Range (amperes) 

10-5 to 10-4 

10-4 to 10-3 

10-3 to 10-2 

or 10-n to 10-n+l 

R (ohms) 

106 

105 

104 

2. The input voltage pulse conditions illustrated in part C 
are employed at Fairchild in testing. The user may 
deviate from the specific conditions above with no varia­
tion in results providing the following general conditions 
are met: 

tw 
a. - < 0.01 

tp -
b. tw <10 milliseconds 

c. Transients occuring during pulse rise and fall 
times are ignored in observing ti VF" 

FIG. 6 6 IR DIODE MATCHING CIRCUIT 
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) Diodes Under Test 

NOTES: 

1. VR2 = -VRl ±l%. 

2. 1it2 - 1iil = ll1it (difference in 1it between two diodes 

under test). 

3 .. A is a center readingµµ ammeter. 



SECTION 2 - TRANSISTOR OUTLINE ASSEMBLIES 

BASIC DIODE SPECIFICATIONS 

MAXIMUM RATINGS (25°C) ELECTRICAL SPECIFICATION (25°C unless noted) 

VR Reverse Voltage 50 v BV(min) Breakdown Voltage @100 µA(V) 75 

~(max) Reverse Leakage @VR(nA) 100 

IO Average Rectified Current 200 mA @VR' 150°C(µA) 100 

C(max) Capacitance @OV(pf) 3 
IF Forward Current, DC 300mA 

VF(max) Forward Voltage @200mA(V) 1.0 

if Recurrent Peak Forward Current 600 mA @lOOmA(V) .920 

if(surge) 1 second pulse width 

if(surge) 1 microsecond pulse width 

p Power Dissipation 

TA Operating Temperature 

Tstg Storage Temperature, 
Ambient 

Type Number 

T0-5 T0-18 

FSA 1177 FSA 1178 

FSA 1179 FSA 1181 

FSA 1182 ----

FSA 1183 ----

@ 50mA(V) .860 
1 A 

@ 20mA(V) .790 

4A @ lOmA(V) .750 

@ 5mA(V) .710 
500 mW @ 2mA(V) .670 

-65°C to +l 75°C 
@ lmA(V) .630 

trr(max) IF=~= lOmA, 4 

-65°C to +200°C Recover to 1 mA (nsec) 

trr(max) IF=~= 200mA, 4 

Recover to 20 mA (nsec) 

COMMON ANODE ASSEMBLIES 

Circuit 

Configuration 

·C: 

.. ~~ 
~l 
~3 

10"" .N. ,,.. 5 
VIN 

VI "" 7 

..N.. "'9 
VI 
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Package Configuration 

T0-5 for Dim. Det. 
see Fig. 7 

0 

0 
5 0 

7 
03 

1 10 
0 0 

For dimensional details 
see Fig. 9 

0 
5 0 

7 
03 

1 lo9o 
0 0 

For dimensional details 
see Fig. 9 

T0-18 for Dim. Det. 
see Fig. 8 

Same as T0-5 

Same as T0-5 

NONE 

NONE 



SECTION 2 - TRANSISTOR OUTLINE ASSEMBLIES . 

Type Number 

T0-5 T0-18 

FSA 1169 FSA 1202 

FSA 1171 FSA 1172 

FSA 1203 FSA 1173 

FSA 1174 

FSA 1204 

FSA 1175 

FSA 1176 

C.OMMON CATHODE ASSEMBLIES 

Circuit 

Configuration 

·-C: 
·-EE: 
·~~ 

--«1--03 

4 o----: i.--o 5 

4 

5 

7 

'--Kl---08 

~-~L~2 

3 

5 

.....,10---07 

3 

5 

6 

~~r-~2 

--1(1•--Q3 

~~L-~4 

~-~r~6 

~~r-~7 

Package Configuration 

T0-5 for Dim. Det. 
see Fig. 7 

0 1 

0 0 

For dimensional details 
see Fig. 9 

T0-18 for Dim. l:>et. 
see Fig. 8 

Same as T0-5 

Same as T0-5 

Same as T0-5 

NONE 

NONE 

NONE 

NONE 

NOTE: Transistor outline assemblies are available using other basic diode types (i.e., FDlOO, FD200, etc.) on request. 
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SECTION 2 - TRANSISTOR OUTLINE ASSEMBLIES 

Type Number 

T0-5 T0-18 

FSA 1184 FSA 1185 

FSA 1186 FSA 1187 

FSA 1188 

FSA 1189 

MATRIX ASSEMBLIES 

Circuit 

Configuration 

Package Configuration 

3 

3~..._-

70--1-----90--------

5-85 

T0-5 for Dim. Det. 

see Fig. 7 

~ 
'<;:) 

~ v 

For dimensional details 
see Fig. 9 

For dimensional details 
see Fig. 9 

T0-18 for Dim. Det. 

see Fig. 8 

Same as T0-5 

Same as T0-5 

NONE 

NONE 



SECTION 2 - TRANSISTOR OUTLINE ASSEMBLIES 

Type Number 

T0-5 T0-18 

FSA 1197 FSA 1198 

FSA 1191 FSA 1192 

FSA 1193 FSA 1194 

FSA 1195 

FSA 1196 

BRIDGES AND TRANSMISSION GATES 

Circuit 

Configuration 

Package Configuration 

T0-5 for Dim. Det. T0-18 for Dim. Det. 

see Fig. 7 see Fig. 8 

0 
** 

NONE 
(see FSA 1195) 

Same as T0-5 

Same as T0-5 

Same as T0-5 

NONE 
(see FSA 1196) 

Matching Specifications* 
TA =-55°C to 100°C 

(for Test Circuits, see 
Figs. 10 and 11) 

NONE 

b.VF < 5.0mV 

IF = 20 µA to 20 mA 

b.VF < 5.0mV 

IF= 20µA to 20mA 

b.1a < 1.0 µA 

VR = 25V 

b.VF < 5.0mV 

IF= lOµAtolOmA 

b.VF < 5.0mV 

IF= lOµAtolOmA 

* IF specified is total bridge current and is applied between common-cathode and common-anode terminals exceptfor FSA 1195 

and FSA 1196. For these two types, IF specified is "per diode." 

** For Dimensional Details see Fig. 10. 
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SECTION 2 - TRANSISTOR OUTLINE ASSEMBLIES 

FIGURE 7* 

BASIC 8-LEAD 
TD-5 OUTLINE 

335 .335 I I .37•o,. 
:,.,o••· 11 I 

···lllfl 
.,~rr,~~ ~ ~~ I. .019 DIA _l 
. 016 . 

"01lSAlld>rn•M•ono1n•nchn 
U1d11<1GoldPl.i1dMo.10 

FIGURE 8* 

BASIC 8-LEAD 
T0-18 OUTLINE 

NOHS·Alld1m1n"ont1n<nChU 
lHd•1 .. GoldPll,t<lllc•lr 

FIGURE 9* 

BASIC 10-LEAD 
T0-5 OUTLINE 

I h.,. m·~~~; 1 ::. · 

~ -i' 
10 LEADS 00~~~~~ 1.5 MIN . 
. 01901A _J 
.016 . 

!(OTES ~lld1muSton11n1nchH 
LHdll"'Gok1Pl1tt4Mc .. 11 

*Figures 7, 8, and 9 provide package dimensions and lead position information for all assemblies. For ease in reference, all 

possible lead break-outs are illustrated. For a given type, only those leads specified in the "Package Configuration" column 

of the preceding tables actually appear on the assembly. 

FIGURE 10 

6.VF BRIDGE MATCHING CIRCUIT 

R 

NOTES: 

10 TO lOOVdc 
ADJUSTABLE 

1. R Varies depending on the current range. For the most 
often used current ranges, R is as follows: 

Current Range (amperes) R (ohms) 

10-5 to 10-4 106 

10-4 to 10-3 105 

10-3 to 10-2 104 

or 10-n to 10-n+l 

2. V indicates mismatch of assembly. 
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FIGURE 11 

~IR BRIDGE MATCHING CIRCUIT 

NOTES: 

1. VR2 = -VRl ±l%. 

2. IR2 - I Rl = 61R (difference in IR between diodes 01 & 02). 

To measure diodes 03 & 04, reverse cathode-anode ter­
minal connections. 

·3, A is a center readingµ.µ. ammeter. t;IR indicated directly 
on A. 



FCT Series 
SILICON PLANAR* REFERENCE DIODES 

GENERAL DESCRIPTION-These unique low power reference diodes offer the design engineer 'planar reliability 
and very high stability. These devices are ideally suited for space vehicles and extremely accurate test 
equipment which requires low temperature coefficient reference elements with low power dissipation. 

FEATURES: 

• LOW Tc AT 0.1 mA AND SINGLE CHIP CONSTRUCTION 

• REFERENCE VOLTAGE·· 6.7 NOMINAL 

• VOLTAGE TOLERANCE·· ±5.0% (Note 1) 

• REVERSE LEAKAGE 100 NANO-AMPS AT 5.0 V 

• DYNAMIC IMPEDANCE • • 750 n MAXIMUM @ 100 µA 

• MAXIMUM OPERATING JUNCTION TEMPERATURE·· 175°C 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

NOTES: 

TYPE 

FCT 1025 
FCT 1022 
FCT 1021 
FCT 1035 

FCT 1125 
FCT 1122 
FCT 1121 
FCT 1135 

TEMPERATURE COEFFICIENT @ 100 µA (%/° C) 

± .005 
± .002 
± .001 
± .0005 

± .005 
± .002 
± .001 
± .0005 

(1) Voltage tolerances tighter than ±5% are available upon request. 
(2) Temperature coefficient is determined by measuring VZ at the two temperature extremes and using the following formula: 

(Vn · Vr,l 100 Vr 1 + Vr2 
TC V(n . T2) where V = 2 

(3) Devices are mounted in two-leaded T0-18 package and with a black dot opposite cathode lead on side of case. 
(4) All devices receive the following 100% processing: (a) HTOPL: 96 hrs, +125°C, 100 µA 

(b) HTS: 48 hrs, +200°C 

313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 
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PHYSICAL DIMENSIONS 

NOTES: All dimensions in •nches 

TEMPERATURE RANGE 

o to +ioo•c 

-55°c to +10o·c 

*Planar is a patented Fairchild process. 

l=AIRCHILCJ 

SEMICONDUCTOR 
A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 
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REFERENCE VOLTAGE DEVIATION 
VERSUS AMBIENT TEMPERATURE 
TYPICAL FCT-1135, lz = 100 µA 
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MAXIMUM RATINGS ( 25°C.) (Note 1] 

WlV - Working Inverse Voltage 

I - Average rectified current ,o 
IF - Forward current steady state d. c. 

if - Recurrent peak forward current 

FDlOO 
ULTRA-FAST PLANAR DIODE 

PHYSICAL DIMENSIONS 

I .0201A 

~ 
if (surge) Peak forward surge current pulse width of 1 second 

50 v 
75 mA 

115 mA 

225 mA 

500 mA 

l.105MAX OJA 

if (surge) 

p 

Peilk forward surge current pulse width .of 1 microsecond 

- Power dissipation 

- Power derating factor 1 
9 
TA - Operating temperature 

Tstg - Storage temperature, ambient 

ELECTRICAL SPECIFICATIONS ( 25 .. C unless otherwise noted ) 

SYMBOL CHARACTERISTIC MIN. 

VF Forward Voltage 

IR Reverse Current 

IR Reverse Current (150° C) 

BV Breakdown Voltage 75V 

trr(Note 2] Reverse Recovery Time 

trr[Note 2] Reverse Recovery Time 

C0 [Note 3] Capacitance 

RE Rectification Efficiency 45% 

b.V~°C Change of forward voltage per 
degree change in temperature 

2000 mA 

250 mW 

1.67 mW/°C 

-65° to + 175°C 

-65° to + 200°c 

TYPICAL MAX. 

1.0V 

O. lµA 

lOOµA 

4.0nsec 

2.0 nsec 

2.0 pf 

-1. BmV 

NOTE: ALL DIMENSION$ IN INCHES 

TEST CONDITIONS 

IF= 10 mA 

VR= 50 v 

VR= 50 v 

IR= 5 µA 

If = 10 mA 

I = 10 mA r . 

RL = 100'2 

If = 10 mA 

Vr=6.0 V 

RL = 100'2 

V =OV 
R 

f = 1 me 

100 me [Note 4] 

Copyright .1964 by Fairchild Semiconductor, a Division of Fairchild Camera and Instrument Corporation 

FAIRCHIL..CJ 

SEMICONDUCTOR 
313 FAIRCHILD DRIVE, MOUNTAIN VIEW; CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 A DlVISJON OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 
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1000 

900 

< 800 

~700 
I .... 

f5 600 
a: 
~ 500 
u 

~ 400 

"' ~ 300 

200 

100 

0 

NOTES: 
(1) The maximum ratings are limiting values above which life or satisfactory performance may be impaired. 
(2) Recovery to 1 mA in circuit shown on page 2 of data sheet. 
(3) Capacitance as measured on Boonton Electronic Corporation Model No. 75A-S8 Capacitance Bridge or equivalent. 
(4) Rectification efficiency is defined as the ratio of D.C. load voltage to peak rf input voltage to the detector circuit, 

measured with 2.0 V r.m.s. input to the circuit. Load resistance 5 K ohms, load capacitance 20 µµf. 

TYPICAL ELECTRICAL CHARACTERISTICS 

250 

200 

150 

100 

50 

0 
0 

POWER DERATING CURVE 

~ 
~ 

~ 
1\ 
~ 

~ 
_S 

~ 
50 100 150 

AMBIENT TEMPERATURE - 'C 
200 

TYPICAL FORWARD 
CURRENT CHARACTERISTICS AT 25°C 

1.0 

0.9 

0.8 .. 
~ 0.7 
.... 
~ 0.6 

~ 0.5 
u 

1 

rl 
.....-1 

~ 04 
~ e 0.3 

0.2 

0.1 

0 
0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0 

FORWARD VOLTAGE - VOLTS de 

TYPICAL REVERSE 
CURRENT CHARACTERISTICS AT 25°C 

j_ 
i.-r-

0 20 40 60 80 100 120 l40 160 180 200 
REVERSE VOLTAGE-VOLTS de 

500 
output 

VR pulse 

TYPICAL CAPACITANCE 
VERSUS VOLTAGE AT 25°C 

2.0 ..--.---,-..--.--.--.---,-..---r---. 
1.8 l---+---1--1---+-+--+---l--l---+--t 

1.6 l---+---1--1---+-+--+---l-+--+--t 

~ 1.41\y 

I 12~~~~....+--+--+-l--+--+--+-+-I 
~. ~ .... 
:! l.O ltl11-......f1-r-~~::tj:j 
~ 0.8 l-+--lf--+--+-+-+--1--+--+"-"l--t .. 
u 
b 0.6 l---+---IC-+--+-+--+---1-+--+--t 

0.4 l---+--+-+--+-1---+--+-+--+~ 

0.2 l---+--+-+--+-1---+--+-+--+~ 
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± 
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-j_ 
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l/I 
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FORWARD VOLTAGE-VOLTS de 

REVERSE RECOVERY TEST CIRCUIT 

.01.uf 

t-i 

TRIGGER 

50 
input 

Sampling 
Scope 

VR pulse risetime 5 .25nsec 

Scope risetime 5 .35nsec 
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FDlll 
ULTRA-FAST PLANAR· DIODE . . 

ABSOLUTE MAXIMUM RATINGS (25°C) (Note 1) 

WIV 

Io 

IF 

if 
if (surge) 

if (surge) 
p 
1 
g 
TA 

Tstg 

Working Inverse Voltage 

Average rectified current 

Forward current steady state DC 

Recurrent peak forward current 

Peak forward surge current pulse width of 1 second 

Peak forward surge current pulse width of 1 µsec 

Power cJissipation 

Power derating factor 

Operating temperature 

Storage temperature, ambient 

ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) 

Symbol 

VF 

VF 

VF 

VF 

VF 

VF 

~ 
~ 
BV 

trr (Note 2) 

co (Note 3) 

Characteristic 

Forward Voltage 

Forward Voltage 

Forward Voltage 

Forward Voltage 

Forward Voltage 

Forward Voltage 

Reverse Current 

Reverse Current (100°C) 

Breakdown Voltage 

Reverse Recovery Time 

Capacitance 

Min. 

.90 

.87 

.78 

.72 

.67 

.57 

75 

50 v 
75 mA 

115 mA 

225 mA 

500 mA 

2000 mA 

250 mW 

1.67 mW/°C 

-65°C to +175°C 

-65°C to +200°C 

Max. Units 

1.30 v 
1.20 v 
1.10 v 
1.00 v 

.92 v 

.76 v 

100 nA 

6 µ.A 

v 

5 nsec 

2.5 pf 

PHYSICAL DIMENSIONS 

0 
.02 NOM. -!--I I-

DIA. 
.105 MAX. 
DIA. 

NOTES: All dimensions in inches. 
Weight 0.25 gram. 

Test Conditions 

IF 50 mA 

IF 40 mA 

IF 20 mA 

IF 10 mA 

~ 5 mA 

IF mA 

VR = -55 v 
VR = -55 v 

IR = 5 µ.A 

IF=~= lOmA 

RL = 100 (I 

VR =OV, f=l me 

Copy.right 1964 by Fairchild Semiconductor, a division of Fairchild Camera and Instrument Corporation 
NOTES: 

(1) The maximum ratings are limiting values above which life or satisfactory performance may be Impaired. 

(2) Recovery to 1 mA in circuit shown on page 2 of data sheet. 

(3) Capacitance as measured on Boonton Electronic Corporation Model No. 75A-S8 Capacitance Bridge or equivalent. 

313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 
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TYPICAL ELECTRICAL CHARACTERISTICS 
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f 0300 
HIGH CONDUCTANCE LOW LEAKAGE PLANAR DIODE 

GENERAL DESCRIPTION - The FD 300 is a high conductance extremely low leakage Planar• 

diode. Specified maximum values for voltage drop, capacitance, and leakage current mean 

flexibility in designing circuits which require large numbers of diodes. In those applications 

where reverse current is a critical design parameter, the inherent qualities of the Fairchild 

process eliminates the problem of leakage degradation. 

*Planar is a patented Fairchild Process. 

MAXIMUM RATINGS (25°C) (Note 1) 

WIV Working Inverse Voltage 125 v 

Io Average Rectified Current 150 mA 

~ Forward Current Steady State DC 375 mA 

if Recurrent Peak Forward Current 450 mA 

if(surge) Peak Forward Surge Current Pulse Width of 1 secopd 500 mA 

if(surge) Peak Forward Surge Current Pulse Width of 1 µs. 4000 mA 

p Power Dissipation 400mW 

1 Power Derating Factor 3.2 mW/°C g 
TA Operating Temperature -65°C to +150°C 

Tstg Storage Temperature, Ambient -65°C to +l 75°C 

ELECTRICAL SPECIFICATIONS (25°C unless otherwise noted) 

Symbol Characteristic Min. 

VF Forward Voltage 

VF Forward Voltage 

VF Forward Voltage 

VF Forward Voltage 

VF Forward Voltage 

VF Forward Voltage 

~l Reverse Current 

~4 Reverse Current (150°C) 

c Capacitance 

BV Breakdown Voltage 150 

NOTES: 

Max. 

1.00 

0.92 

0.88 

0.80 

0.75 

0.68 

1.0 

3.0 

6.0 

PHYSICAL DIMENSIONS 

0 
.02 I 11 

NOM.-+-11-
DIA. .105 

MAX. 
DIA. 

NOTES: All dimensions in inches. 
Weight: 0.25 gram. 

SEE NOTE 2 

Units Test 
~onditions 

v IF 200 mA 

v ~ 100 mA 

v IF 50 mA 

v IF 10 mA 

v IF 5 mA 

v IF 1 mA 

nA VR = -125 v 
µA VR = -125 v 
pF VR 0 

VDC ~ 100 µA 

(1) The maximum ratings are limiting values above which life or satisfactory performance may be impaired. 

(2) Leads are tinned. Gold plate with nickel strike may be obtained when specified. 

F=.A.I RC HI LCJ 
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!AIRCMltD DIODE !0800 

TYPICAL ELECTRICAL CHARACTERISTICS 
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,'FD333· 
HIGH CONDUCTANCE LOW LEAKAGE PLANAR DIODE 

The FD 333 is a high conductance extremely low leakage planar diode. Specified maximum 

values for voltage drop capacitanceand leakage current mean flexibility ·in designing circuits 

which require large numbers of diodes. In those applications where reverse current ii'! a 

critical design parameter, the inherent qualities of the Fairchild process eliminate the 

problem of leakage degradation •. 

ABSOLUTE MAXIMUM RATINGS (25°C) (Note 1) 

WIV 

Io 

IF 

if 
if (surge) 

if (surge) 
p 

1 
g 
TA 

Tstg 

Working Inverse Voltage 

Average rectified current 

Forward current steady state PC 

Recurrent peak forward current 

Peak forward surge current pulse width of 1 second 

Peak forward surge current pulse width of 1 µ.sec. 

Power dissipation 

Power derating factor 

Operating temperature 

Storage temperature, ambient 

ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) 

Symbol Characteristic Min. 

v .· 
F Forward Voltage .90 

VF Forward Voltage .88 

VF Forward Voltage .87 

VF Forward Voltage .86 

VF Forward Voltage .83 

VF Forward Voltage .80 

1it Reverse· Current 

1it (100°C) Rev.erse Current 

C0 (note 2) Capacitance 

BV Bre~down Voltage 150 

Max. 

1.15 

1.08 

1.05 

.97 

.94 

.89 

3 

500 

10 

125 v 
150 mA 

225 mA 

450 mA 

500 mA 

4000 mA 

500 mW 

4.0 mW/°C 

-65°C to +150°C 

-65°C to +l 75°C 

Units 

v 
v 
v 
v 
v 
v 

nA 

nA 

pf 

v 

PHYSICAL DIMENSIONS 

.105 MAX. 
DIA. 

NOTES: All dimensions in Inches. 
See note 3. 
Weisht: 0.25 gram. 

Test Conditions 

IF 300 mA 

IF 250 mA 

IF 200 mA 

~ 150 mA 

~ 100 mA 

~ 50 mA 

VR =-125 v 
VR =-125 v 

VR 0 v 

1it 5 µA 

Copyright 1964 by Fairchild Semiconductor, a division of Fairchild Camera and Instrument Corporation 

NOTES: 

(1) The maximum ratings are limiting values above which life or satisfactory performance may.be impaired. 

(2) Capacitance as measured on Boonton Electronic Corporation Model No. 75A-S8 Capacitance Bridge or equivalent. 

(3) Leads are tinned. Gold plate with nickel strike may be obtained when specified. 
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FAIRCHILD HIGH CONDUCTANCE LOW LEAKAGE PLANAR DIODE 

TYPICAL ELECTRICAL CHARACTERISTICS 
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FD600 
HIGH CONDUCTANCE, ULTRA-FAST PLANAR EPITAXIAL DIODE 

GENERAL DESCRIPTION The FD600 is a silicon planar epitaxial diode that provides low capacitance, 

high conductance, and fast reverse recovery. With these features, the device is ideally suited for 

applications such as core devices, avalanche circuitry, logarithmic amplifiers for pulse applications 

and for any critical circuit requiring high conductance and low internal power dissipation without 

sacrifice of speed capabilities. 

MAXIMUM RATINGS (25°C) (Note 1) 

WIV Working Inverse Voltage 50Volts 

I Average Rectified Current 200 mA 
0 

if Recurrent Peak Forward Current 600 mA 

if(surge) Peak Forward Surge Current Pulse Width of 1 second 1 Amp 

if(surge) Peak Forward Surge Current Pulse Width of 1 µsec 4Amps 

p Power Dissipation 400mW 
p Power Dissipation 170 mW at 125°C 

TA Operating Temperature -65°C to +150°C 

Tstg Storage Temperature, Ambient -65°C to +175°C 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

Symbol FACT Characteristic Min. Max. Units Subgroup 

*VF la Forward Voltage 0.87 1.00 

VF lb Forward Voltage 0.82 0.92 

VF lb Forward Voltage 0.76 0.86 

VF lb Forward Voltage 0.66 0.74 

VF lb Forward Voltage 0.54 0.62 

~ la Reverse Current 0.1 µA 

~ la Reverse Current (150°C) 100 µA 

BV la Breakdown Voltage 75 

trr la Reverse Recovery Time 4.0 ns 
(Note 2) 

trr la Reverse Recovery Time 6.0 ns 
(Note 2) 

co la Capacitance 2.5 pF 
(Note 3) 

6VF/°C Change of Forward Voltage -1.8mV/°C Typical 
per Degree Change in Temperature 

NOTES: 
(1) The maximum ratings are limiting values above which life or satisfactory performance may be impaired. 

(2) Recovery to O.l IR 

(3) Capacitance as measured on Boonton Electronic Corporation Model No. 75-ASS Capacitance Bridge or equivalent. 

( 4) Leads are tinned. Gold plate with nickel strike may be obtained when specified. 

PHYSICAL DIMENSIONS 

Test Conditions 

IF 200 mA 

IF 100 mA 

IF 50 mA 

IF 10 mA 

IF 1 mA 

VR = -50 v 
VR = -50 v 
IR 5 µA 

IF ~ = 10-200 mA 

RL 100 Q 

IF IR = 200-400mA 

RL 100 Q 

VR 0 V, f = 1 MHz 

l=AIRCHILC 
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FAIRCHILD DIODE FD600 

TYPICAL ELECTRICAL CHARACTERISTICS 
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f 0700 
PICO-SECOND COMPUTER DIODE 

GENERAL DESCRIPTION 
The FD700 is a silicon planar epitaxial diode providing features necessary for ultra high speed 
logic circuitry: low capacitance, pico-second recovery times and controlled forward conductance. 
The planar process ensures the stability of surface-dependent characteristics against change with 
time. This factor, coupled with the most advanced manufacturing techniques, guarantees the 
circuit designer continuing reliability in production quantities. 

MAXIMUM RATINGS (25°C) [Note l] 

WIV Working inverse voltage 
I. Average rectified current 
I, Forward current steady state d. c. 
i1 Recurrent peak forward current 
i1 (surge) Peak forward surge current, pulse width 1 second. 
P Power dissipation 
1/8 Power derating factor 
TA Operating temperature 
T,19 Storage temperature, ambient 

ELECTRICAL SPECIFICATIONS (25°C unless otherwise noted) 

Symbol Characteristic 

v,, Forward Voltage 
v,, Forward Voltage 
v., Forward Voltage 
v .. Forward Voltage 
v., Forward Voltage 
v •• Forward Voltage 
BV Breakdown Voltage 

'·· Reverse Current ,., Reverse Current (150°C) 
T Minority Carrier lifetime 
t .. Reverse Recovery Time [Note 3J 

c Capacitance 

NOTES: 

20V 
50 mA 

150 mA 
150 mA 
250mA 
250mW 

2 mW/°C 
-65°C to +150°c 
-65°C to +175°C 

Min. Max. 

.89 1.1 

.81 .95 

.76 .88 

.64 .74 

.52 .61 

.42 .50 
30 

50 
50 

450 
700 

.75 

(1) The maximum ratings are limiting values above which life or satisfactory performance may be impaired. 
(2) Measured as suggested by S. M. Krakauer, IRE Proceedings, Volume 60, July 1962, pp 1674-1675. 
(3) Recovery to 0.1 1 •. 
(4) Leads are tinned. Gold plate with nickel strike may be obtained when specified. 

PHYSICAL DIMENSIONS 

.105 
MAX. DIA. 

--1 .02 NOM. DIA. 

l;---+---r 

~ 

NOTE: All dimensions in inches 
See note 4. 
Weight: 0.25 gram. 

Test 
Units Conditions 

Vdc I.= 50 mA 
Vdc I.= 20 mA 
Vdc 1. = 10 mA 
Vdc 1. = 1 mA 
Vdc I.= 0.1 mA 
Vdc 1. = 0.01 mA 
Vdc I.= 5 µA 
nA V•= 20V 
µA v. = 20V 
ps See Note 2 
ps h = 1. = lOmA, 

Rl = 100 !1 
pF v. = 0, f = 1 MHz 

FA.IRCHILCJ 
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FAIRCHILD DIODE FD700 

TYPICAL ELECTRICAL CHARACTERISTICS 
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f 0777 
PICO-SECOND COMPUTER DIODE 

GENERAL DESCRIPTION - The FD777 is a silicon, planar, epitaxial diode providing features neces­
sary for ultra high speed computer logic circuitry; low capacitance, picosecond recovery times and 
controlled forward conductance. The planar process ensures the stability of surface-dependent char­
acteristics against change with time. This factor, coupled with the most advanced manufacturing tech­
niques, guarantees the circuit designer continuing reliability in production quantities. 

MAXIMUM RATINGS (25"C) [Note l] 

WIV 
lo 

'· i1 
i1 (surge) 
p 

1/fJ 
TA 
T,,. 

Working Inverse Voltage 
Average rectified current 
Forward current steady state DC 
Recurrent peak forward current 
Peak forward surge current, pulse width of 1.0 second 
Power dissipation 
Power derating factor 
Operating temperature 
Storage temperature, ambient 

ELECTRICAL SPECIFICATIONS (25°C unless otherwise noted) 

SYMBOL CHARACTERISTIC MIN. 

v., Forward Voltage .a9 
v., Forward Voltage .al 
v., Forward Voltage .76 
v .. Forward Voltage .64 
v., Forward Voltage .52 
v .. Forward Voltage .42 
BV Breakdown Voltage 15 
IRr Reverse Current 
IR2 Reverse Current (150°C) 
T Minority Carrier Lifetime 
t .. Reverse Recovery Time [Note 3] 

c Capacitance 

av 
50mA 

150 mA 
150 mA 
250mA 
250mW 

2mW/"C 
-65"C to +150"C 
-65°C to +175°C 

MAX. UNITS 

1.35 Vdc 
1.0 Vdc 
.94 Vdc 
.79 Vdc 
.64 Vdc 
.53 Vdc 

Vdc 
100 nA 
50 µA 

450 ps 
750 ps 

1.3 pF 

PHYSICAL DIMENSIONS 
D0-7 PACKAGE 

.105 
MAX. DIA. 

NOTE: All dimensions in 
inches. See note 4 

TEST 
CONDITIONS 

1. = 50 mA 
I.= 20 mA 
1. = 10 mA 
1. = 1 mA 
1. = 0.1 mA 
1. = 0.01 mA 
IR=5µA 

vR =av 
VR=aV 

See Note 2 
1. =IR= lOmA, 

RL = 1000 
VR = 0,f=l.OMHz 

NOTES: • Planar is a patented Fairchild process. 
(1) The maximum ratings are limiting values above which life or satisfactory performance may be impaired. 
(2) Measured as suggested by S. M. Krakauer, IRE Proceedings, Volume 60, July 1962, pp 1674-1675. 
(3) Recovery to 0.1 IR. 
(4) Leads are tinned. Gold plate with nickel strike may be obtained when specified .. 
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f 06666 
HIGH CONDUCTANCE ULTRA FAST EPITAXIAL PLANAR*DIODE 

The FD 6666 is a silicon planar epitaxial diode that provides low capacitance, high conductance, 

and fast reverse recovery. With these features, the device is ideally suited for applications 

such as core devices, avalanche circuitry, logarithmic amplifiers for pulse applications and 

for any critical circuit requiring high conductance and low. internal power dissipation without 

sacrifice of speed capabilities. 

ABSOLUTE MAXIMUM RATINGS (25°C) [Note 1] 

WJ.V 

Io 

if 
if(surge) 

if(surge) 
p 
1 
g 

TA 

Tstg 

Working Inverse Voltage 

Average rectified current 

Recurrent peak forward current 

Peak forward surge current pulse width of 1 second 

Peak forward surge current pulse width of 1 µs 

Power dissipation 

Power derating factor 

Operating temperature 

Storage temperature, ambient 

ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) 

Symbol 

VF 

VF 

VF 

VF 

VF 

VF 

IR 
IR (100°C) 

BV 

Characteristic 

Forward Voltage 

Forward Voltage 

Forward Voltage 

Forward Voltage 

Forward Voltage 

Forward Voltage 

Reverse Current 

Reverse Current 

Breakdown Voltage 

Reverse Recovery Time 

Capacitance 

Min. 

,86 

.85 

.83 

.82 

.80 

.65 

75 

50 v 
200 mA 

600 mA 

1 A 

4 A 

400 mW 

3.2 mW/°C 

-65°C to +150°C 

-65°C to +l 75°C 

Max. 

1.10 

1.05 

1.00 

.94 

.90 

.75 

100 

20 

5 

5 

Units 

v 
v 
v 
v 
v 
v 

nA 

µA 

v 

ns 

pF 

PHYSICAL DIMENSIONS 

01 
1.0 MIN. 

0 
.02NOM-W1-

DIA. 

i 
l" 
1.0 MIN. 

.105 MAX. 
DIA. 

NOTES: All dimensions in inches. 
See note 4. 
Weight: 0.25 gram. 

Test Conditions 

IF 300 mA 

IF 250 mA 

IF 200 mA 

IF 150 mA 

IF 100 mA 

IF 10 mA 

VR = -55 v 
VR = -55 v 

IR 5 µA 

IF 10 mA 

IR 10 mA 

RL 100 S"l 

VR=OV,f=lMHz 

NOTES: *Planar is a patented Fairchild process. 

(1) The maximum ratings are limiting values above which life or satisfactory performance may be impaired. 

(2) Recovery to 0.1 IR. 

(3) Capacitance as measured on Boonton Electronic Corporation Model No. 75-AS8 Capacitance Bridge or equivalent. 

(4) Leads are tinned. Gold plate with nickel strike may be obtained when specified. 
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HIGH CONDUCTANCE ULTRA FAST EPITAXIAL PLANAR* DIODE 
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FDH600 
MINIATURE SIZE, HIGH CONDUCTANCE, 
ULTRA-FAST PLANAR*EPITAXIAL DIODE 

GENERAL DESCRIPTION - The miniature FDH600 is a silicon planar epitaxial diode that 

provides low capacitance, high conductance, and fast reverse recovery. With these features, 

the device is ideally suited for applications such as core devices, avalanche circuitry, logarithmic 

amplifiers for pulse applications and for any critical Circuit requiring high conductance and 

low internal power dissipation without sacrifice of speed capabilities. Miniature package and 

high power dissipation are the interesting features of this device, 

MAXIMUM RATINGS (25°C) (Note 1) 

WIV 

Io 

~ 
if 
if(surge) 

if(surge) 
p 

p 

TA 

Tstg 

Working Inverse Voltage 

Average Rectified Current 

DC Forward Current 

Recurrent Peak Forward Current 

Peak Forward Surge Current Pulse Width of 1 second 

Peak Forward Surge Current Pulse Width of 1 µ.s 

Power Dissipation 

Power Dissipation 

Operating Temperature 

Storage Temperature, Ambient 

50 Volts 

200 mA 

400mA 

600 mA 

lA 

4A 

400 mW 

100 mW at 125°C 

-65°C to +150°C 

-65°C to +175°C 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

Symbol Characteristic Min. Max. Units 

VF Forward Voltage 

VF Forward Voltage 

VF Forward Voltage 

VF Forward Voltage 

VF Forward Voltage 

~ Reverse Current 

~ Reverse Current (150°C) 

·BV Breakdown Voltage 

trr Reverse Recovery Time 

trr Reverse Recovery Time 

•C Capacitance (Note 3) 
0 

(See notes on back page) 

(Note 2) 

(Note 2) 

0.87 

0.82 

0.76 

0.66 

0.54 

75 

1.00 

0.92 

0.86 

0.74 

0.62 

0.1 

100 

4.0 

6.0 

2.5 

µ.A 

µ.A 

ns 

ns 

pF 

PHYSICAL DIMENSIONS 

~-i 
1.0 MIN. 

.020 NOM. DIA. 1 
.180 MAX. 

_J 
j L.075MAX. 

NOTES: All dimensions in inches. 

Test Conditions 

~ 200 mA 

IF 100 mA 

IF 50 mA 

~ 10 mA 

~ 1 mA 

VR = -50 v 
VR = -50 v 

~ 5 µ.A 

IF ~ 10-200 mA 

RL 100 fl 

~ ~ = 200-400 mA 

RL 100 fl 

VR 0 V, f = 1 MHz 

•Planar is a patented Fairchild process. 
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FAIRCHILD DIODE FDH600 

NOTES: 
(1) The maximum ratings are limiting values above which life or satisfactory performance may be impaired. 

(2) Recovery to 0,1 IR. 

(3) Capacitance as measured on Boonton Electronic Corporation Model No. 75-ASS Capacitance Bridge or equivalent, 

(4) Leads are tinned. Gold plate with nickel strike may be obtained when specified. 

TYPICAL ELECTRICAL CHARACTERISTICS 
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FDH666 
MINIATURE SIZE, HIGH CONDUCTANCE, ULTRA-FAST 

ECONOMICAL PLANAR* EPITAXIAL DIODE 

GENERAL DESCRIPTION The miniature FDH666 is a silicon planar epitaxial diode that 

provides low capacitance, high conductance, and fast reverse recovery. With these features, 

the device is ideally suited for applications such as core drivers, avalanche circuitry, logarithmic 

amplifiers for pulse applications and for any critical circuit requiring high conductance and 

low internal power dissipation without sacrifice of speed capabilities. Miniature package and 

economy are the interesting features of this device. 

MAXIMUM RATINGS (2S°C) (Note 1) 

WIV 

Io 

IF 

if 
if(surge) 

if(surge) 

p 

TA 

Tstg 

Working Inverse Voltage 

Average Rectified Current 

DC Forward Current 

Recurrent Peak Forward Current 

Peak Forward Surge Current Pulse Width of 1 second 

Peak Forward Surge Current Pulse Width of 1 µs 

Power Dissipation 

Operating Temperature 

storage Temperature, Ambient 

25 Volts 

100 mA 

200 mA 

300 mA 

500 mA 

2A 

250mW 

-65°C to +100°C 

-65°C to +150°C 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

Symbol Characteristic Min. Max. Units 

VF Forward Voltage 1.00 v 

lit Reverse Current 0.1 µA 

lit Reverse Current (100°C) 100 µA 

BV Breakdown Voltage 40 v 

trrl Reverse Recovery Time (Note 2) 4.0 ns 

t rr2 Reverse Recovery Time (Note 2) 6.0 ns 

c Capacitance 
0 

(Note 3) 3.5 pF 

(See notes on back page) 

PHYSICAL DIMENSIONS 

~I 
1.0 MIN. 

.020 NOM. DIA. 1 
.180 MAX. 

___ J 
J L.075MAX. 

NOTES: All dimensions in inches. 

*Planar is a patented Fairchild process. 

Test Conditions 

IF = 100 mA 

VR = -25 v 
VR = -25 v 

lit 5 µA 

IF lit 10-200 mA 

RL 100 C! 

~ lit = 200-400 mA 

:RL 100 fl 

VR 0 V, f = 1. MHz 
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FAIRCHILD DIODE FDH666 

NOTES: 
(1) The maximum ratings are limiting values above which life or satisfactory performance may be impaired. 

(2) Recovery to 0.1 1it· 
(3) Capacitance as measured on Boonton Electronic Corporation Model No. 75-ASB Capacitance Bridge or equivalent. 

(4) Leads are tinned. Gold plate with nickel strike may be obtained when specified. 

TYPICAL ELECTRICAL CHARACTERISTICS 
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FDH694 
MINIATURE SIZE, HIGH CONDUCTANCE,· ULTRA~FAST 

ECONOMICAL PLANAR* EPITAXIAL DIODE 

GENERAL DESCRIPTION - The miniature FDH694 is a silicon planar epitaxial diode that provides high con· 

ductance and fast reverse recovery. With these features, the device is ideally suited for applications such as 

core drivers, avalanche circuitry, logarithmic amplifiers for pulse applications and for any critical circuit re· 

quiring high conductance and low internal power dissipation without sacrifice of speed capabilities. Miniature 

package and economy are the interesting features of this device. 

MAXIMUM RATINGS (25°C) (Note 1) 

WIV Working Inverse Voltage 

lo Average rectified current 

IF DC Forward Current 

if Recurrent peak forward current 

ir(surge) Peak forward surge current pulse width of 1 second 

ir(surge) Peak forward surge current pulse width of 1 µs 

p Power dissipation 

TA Operating temperature 

Tstg Storage temperature, ambient 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

SYMBOL 

NOTES: 

CHARACTERISTICS 

Forward Voltage 

Reverse Current 

Reverse Current (+100°C) 

Breakdown Voltage 
Reverse Recovery Time (Note 2) 

Reverse Recovery Time (Note 2) 

Capacitance (Note 3) 

MIN. 

35 

25 Volts 

lOOmA 

200mA 

300mA 

500mA 

2A 

250mW 

-65°Cto +100°c 

-65°Cto +150°C 

MAX. 

1.00 

0.1 

100 

4.0 

6.0 

5 

(1) The maximum ratings are limiting values above which life or satisfactory performance may be impaired. 
(2) Recovery to 0.1 IF. 
(3) Capacitance as measured on Boonton Electronic Corporation Modal No. 75·AS8 Capacitance Bridge or equivalent. 
(4) Leads are tinned. Gold plate with nickel strike may be obtained when specified. 
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PHYSICAL DIMENSIONS 

~--i 
1.0 MIN. 

.020 NOM. DIA. 1 
.180 MAX. 

__.......__J 
L.075MAX. 

j 

NOTES: All dimensions in inches. 

UNITS TEST CONDITIONS 

v IF= lOOmA 
µA VR = -25V 
µA VR = -25V 
v JR= 5µA 
ns IF= IR = 10-200 mA 

RL = lOOn 
ns IF= IR = 200-400 mA 

RL =loon 
pF VR = 0 V, f = 1 MHz 

*Planar is a patented Fairchild process. 

FAIRCHILCJ 
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FDN600 
ULTRA COMPACT, HIGH CONDUCTANCE, 
ULTRA-FAST PLANAR* EPITAXIAL DIODE 

GENERAL DESCRIPTION - The miniature FDN600 is a silicon planar epitaxial diode that 

provides low capacit:!,nce, high conductance, and fast reverse recovery. With these features, 

the device is ideally suited for applications such as core devices, avalanche circuitry, logarithmic 

amplifiers for pulse applications :!.lid for any critical circuit requiring high conductance and 

low internal power dissipation without sacrifice of speed capabilities. Of special interest is the 

ultra-small size of this device. 

MAXIMUM RATINGS (25°C) (Note 1) 

if 
if(surge) 

if(surge) 
p 

1/ (J 

TA 

Tstg 

Working.· Inverse Voltage 

Average Rectified Current 

Recurrent Peak Forward Current 

Peak Forward Surge Current Pulse Width of 1 second 

Peak Forward Surge Current Pulse Width of 1 µ.s 

Power Dissipation (Package) 

Power Derating Factor 

Op~rating Temp.erature 

Storage Temperature, Ambient 

ELECTRICAL CHARACTERISTICS (25°C free Air Temperature unless otherwise noted) 

40 Volts 

125mA 

400 mA 

500 mA 

2A 

350 mW 

2.8 mW/°C 

-65°C to +150°C 

-65°C to +175°C 

Symbol Characteristic :Min. Max. Units 

VF Forward Voltage 

VF Forward Voltage 

VF Forward Voltage 

VF Forward Voltage 

VF Forward Voltage 

1a Reverse Current 

1a Reverse Current (150°C) 

BV Breakdown Voltage 

trr Reverse Recovery Time 

trr Reverse Recovery Time 

co Capacitance (Note 3) 

(See notes on back page) 

(Note 2) 

(Note 2) 

0.87 1.00 

0.82 0.92 

0.76 0.86 

0.66 0.74 

0.54 0.62 

75 

0.1 

100 

4.0 

6.0 

2.5 

µ.A 

µ.A 

ns 

ns 

pF 

PHYSICAL DIMENSIONS 

~-i 
1.0 MIN. 

.. .020 NOM. DIA. i 
.125 MAX. 

~J 
j L.065 MAX. 

NOTES: All dimensions in inches. 

Test Conditions 

? 200 mA 

? 100 mA 

? 50 mA 

? 10 mA 

? 1 mA 

VR = -50 v 
VR = -50 v 

1a 5 µ.A 

IF 1a 10-200 mA 

RL 100 n 

? 1a = 200-400 mA 

RL 100 n 
VR 0 V, f = 1 MHz 

• Planar is a patented Fairchi Id process. 

FAIRCHILC 
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FAIRCHILD DIODE FDN600 

NOTES: 
(1) The maximum ratings are limiting values above which life or satisfactory performance may be impaired. 

(2) Recovery to 0.1 IF. 

(3) Capacitance as measured on Boonton Electronic Corporation Model No, 75-ASB Capacitance Bridge or equivalent. 

(4) Leads are tinned. Gold plate with nickel strike may be obtained when specified. 

TYPICAL ELECTRICAL CHARACTERISTICS 
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FDN666 
ULTRA COMPACT, HIGH CONDUCTANCE, ULTRA-FAST 

ECONOMICAL PLANAR* EPITAXIAL DIODE 

GENERAL DESCRIPTION The miniature FDN666 is a silicon planar epitaxial diode that 

provides low capacitance, high conductance, and fast reverse recovery. With these features, 

the device is ideally silited for applications such as core.drivers, avalanche cfrcilitry, logarithmic 

amplifiers for pulse applications and for any critical circilit requiring high conductance and 

low internal power dissipation without sacrifice of speed capabilities. Miniature package and 

econoiny are the interesting features of this device. 

MAXIMUM RATINGS (25°C) (Note 1) 

if 
if(surge) 

if(surge) 
p 

TA 

Tstg 

Working Inverse Voltage 

Average Rectified Current 

Recurrent Peak Forward Current 

Peak Forward Surge Current Pulse Width of 1 second 

Peak Forward Surge Current Pulse Width of 1 µ.s 

Power Dissipation (Package) 

Operating Temperature 

Storage Temperature, Ambient 

25 Volts 

100 mA 

200 mA 

400 mA 

lA 

250mW 

-65°C to +100°C 

-65°C to +150°C 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

Symbol Characteristic Min. Max. Units 

VF Forw.ard Voltage 1.00 v 

1it Reverse Current 0.1 µ.A 

1it Reverse Current (100°C) 100 µ.A 

BV Breakdown Voltage 40 v 
trrl Reverse Recovery Time (Note 2) 4.0 ns 

t rr2 Reverse Recovery Time (Note 2) 6.0 ns 

c Capacitance (Note 3) 
0 

3.5 pF 

(See notes on back page) 

PHYSICAL DIMENSIONS 

~I 
1.0 MIN. 

.020 NOM. DIA. -t 
.125 MAX. 

_J 
J L.065 MAX. 

NOTES: All dimensions in inches. 

Test Conditions 

~ = 100 mA 

VR = -25 v 
VR = -25 v 

1It 5 µ.A 

~ 1it = 10-200 mA 

RL 100 fl 

~ 1it = 200-400 mA 

RL 100 fl 

VR 0 V, f = 1 MHz 

• Planar is a patented Faire hi Id process. 
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FAIRCHILD DIODE FDN666 

NOTES: 
(1) The maximum ratings are limiting values above whlch llfe or satisfactory performance may be impaired. 

(2) Recovery to 0.1 Ip• 
(3) Capacitance as measured on Boonton Electronic Corporation Model No. 75-ASB Capacitance Bridge or equivalent. 

( 4) . Leads are tinned. Gold plate with nickel strlke may be obtained when specified. 
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FDR30'0 
RADIATION RESISTANT SILICON PLANAR* RECTIFIER 

\ 

GENERAL DESCRIPTION - The FDR300 is of special design for radiation resistance, and this unique design 
permits it to withstand a 5-Amp reverse pulse, to have breakdown voltages as high as 400 volts, and still. 
guarantee forward voltage drop less than 1.5 volts at 100 mA after neutron irradiation of 1 x 10'5 nvt. 

This high-reliability device is ideal for any application where high-voltage, radiation-tolerant devices are re­
quired; such as nuclear propulsion systems, space satellite instrumentation, and nuclear weapon systems. 

MAXIMUM RATINGS (25°C)* 

WIV Working Inverse Voltage 
10 Average Rectified Current 
IF DC Fotwa rd Current 
if 
if (surge) 
if (surge) 
p 
p 

TA 
Ts+g 

Recurrent Peak forward Current 
Peak Forward Surge Current Pulse Width = 1.0 sec 
Peak Forward Surge Current Pulse Width = 1.0 µsec 
Power Dissipation 
Power Dissipation (125°C Ambient) 
Operating Temperature 
Storage Temperature 

ELECTRICAL SPECIFICATIONS PRIOR TO IRRADIATION (25°C Unless Otherwise Noted) 

SYMBOL CHARACTERISTICS MIN. 

VFI Forward Voltage (-55°C) 

VF2 Forward Voltage 

VF3 Forward Voltage (125°C) 

IRI Reverse Current 

IR2 Reverse Current (125°C) 
c Capacitance 
t,, Reverse Recovery Time 

RADIATION TOLERANCE (See Notes on Back Page) 

5.0x10 14 nvt 

250 Volts 
300 mA 
450mA 
900mA 

1000 mA 
4000 mA 
500mW 
330mW 

-65°C to +150°c 
-65°C to +175°C 

MAX. UNITS 

1.0 Volts 
0.85 Volts 
0.75 Volts 
100 nA 
30 µA 
35 pf 
325 ns 

Radiation Threshold 

End of Life Dosage (a) 

(b) 

1.0 x 10" nvt (at ~ 10 KeV) 

5.0 x 101• evt (at ~ 2.0 MeV) 

*The maximum ratings are limiting values above which life or satisfactory performance may be impaired. 
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PHYSICAL DIMENSIONS 
.105 

MAX: DIA. 

~ .02 NOM. DIA. 

I•-----+----.-

~ 

NOTES: All dimensions in inches. 
Weight: 0.25 gram. 

TEST CONDITIONS 

IF= 100 mA 
IF= 100 mA 
IF= 100 niA 
VR = -250 Volts 
VR = -250 Volts 
VR = 0 V, f = 1.0 MHz 
IF= IR= 30 mA, RL = 100.!l, 
Recovery to 3.0 mA 

VF ~ 1.0 Vat IF = 100 mA 

VF ~ 1.5 Vat IF = 100 mA 

VF ~ 1.5 Vat IF = 100 mA 

*Planar is a patented Fairchild process. 

FA.IRCl-llLCJ 
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DEFINITIONS: 

Radiation Threshold: 

nvt: 

evt: 

MeV or KeV: 

RADIATION RESISTANT SILICON PLANAR RECTIFIER FDR300 

PARAMETERS 

Reverse Current 
Breakdown Voltage 
Reverse Recovery Time 
Capacitance 
Forward Voltage 

That radiation dosage above which the electrical parameters of a diode begin to change rapidly. 

A term defining an integrated dosage of neutron radiation. The number of neutrons per cm' with 
some average velocity for some time period. 

A term defining an integrated dosage of electron radiation. The number of electrons per cm' with 
some average velocity for some time period. 

Terms defining the energy level per bombarding particle: 

MeV = one million electronvolts 
Kev = one thousand electronvolts 

GENERAL EFFECT OF RADIATION ON DIODE PARAMETERS 

EFFECT 

Increased 
Increased 
Decreased 
Decreased 
Increased 

Most radiation effects can be removed by an annealing bake. For neutron radiation, temperatures of 250°C-300°C are required; for electron radiation, temper· 
atures greater than 150°C are required. 
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FDR600 
RADIATION RESISTANT, HIGH CONDUCTANCE, 

ULTRA-FAST, PLANAR* EPITAXIAL DIODE 

GENERAL DESCRIPTION - The FDR600 is a silicon, planar, epitaxial diode, specially designed to be radiation 
resistant. This high reliability device provides low capacitance, high conductance, and fast recovery time. It is 
ideally suited for applications such as nuclear propulsion systems, space satellite instrumentation, and nuclear 
weapons .systems. 

MAXIMUM RATINGS (25°C) (Note 1) 

WIV 
lo 
IF 
if 
i1(surge) 
i1(surge) 
p 
p 

TA 
Tstg 

Working Inverse Voltage 
Average Rectified Current 
DC Forward Current 
Recurrent Peak Forward Current 
Peak Forward Surge Current Pulse Width = 1 sec. 
Peak Forward Surge Current Pulse Width = 1 µs 
Power Dissipation 
Power Dissipation (125°C Ambient) 
Operating Temperature 
Storage Temperature, Ambierit 

ELECTRICAL CHARACTERISTICS (25°C Unless Otherwise Noted) 

SYMBOL CHARACTERISTICS 

VFI Forward Voltage 
VF2 Forward Voltage 
VF3 Forward Voltage 
VF4 Forward Voltage 
VFs Forward Voltage 
IRI Reverse Current 
IR2 Reverse Current (150°C) 
BY Breakdown Voltage 
trrl Reverse Recovery Time (Note 2) 

trr2 Reverse Recovery Time (Note 2) 
c Capacitance (Note 3) 

RADIATION TOLERANCE (see Notes on Back Page) 

MIN. 

0.87 
0.82 
0.76 
0.66 
0.54 

75 

Radiation Threshold 1.0 x 10'5 nvt 

SO Volts 
200mA 
400mA 
600mA 

lA 
4A 

500mW 
lOOmW 

-65°Cto +150°C 
-65°C to +175°C 

MAX. 

1.00 
0.92 
0.86 
0.74 
0.62 
0.1 
100 

4.0 
6.0 
2.5 

End of Life Dosage (a) 1.0 x 10'5 nvt (at~ 10 KeV) 

(b) 5.0 x 10'6 evt (at~ 2.0 MeV) 
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UNITS 

Volts 
Volts 
Volts 
Volts 
Volts 
µA 

µA 
Volts 
ns 
ns 
pf 

PHYSICAL DIMENSIONS 

.02 NOM 
DIA 

14"--+t--.105 MAX 
NOTES: All dimensions in inches. DIA 

Weight: 0.25 gram. 

TEST CONDITIONS 

IF= 200 mA 
IF= lOOmA 
IF= 50 mA 
IF= lOmA 
IF= 1 mA 
VR = -50V 
VR = -50V 
IR= 5µA 
IF = IR = 10·200 mA 
IF= IR= 200-400 mA 
VR = 0 V, f = 1 MHz 

•Planar is a patented Fairchild process. 

VF~ l.OVat IF= 200 mA 
IR~ 0.1 µA at VR= -50 V 

VF ~ 1.0 Vat IF = 200 mA 
IR~ 0.1 µA atVR = -50V 
VF~ l.OVat IF= 200 mA 
IR~ OJ µA atVR = -50V 

FA.I RCl-t I LC 
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RADIATION RESISTANT SILICON PLANAR DIODE FDR600 

NOTES: 
(1) The maximum ratings are limiting values above which life or satisfactory performance may be impaired. 
(2) Recovery to 0.1 IF. RL = 100 ll. 
(3) Capacitance as measured on Boonton Electronic Corporation Model No. 75-ASS Capacitance Bridge or equivalent. 
(4) Leads are tinned. Gold plate with nickel strike may be obtained when specified. 

DEFINITIDNS: 

Radiation Threshold: 

nvt: 

evt: 

MeV or KeV: 

That radiation dosage above which the electrical parameters of a diode begin to change rapidly. 

A term defining an integrated dosage of neutron radiation. The number of neutrons per cm' with 
some average velocity for some time period. 

A term defining an integrated dosage of electron radiation. The number of electrons per cm' with 
some average velocity for some time period. 

Terms defining the energy level per bombarding particle: 

MeV = one million electronvolts 
Kev = one thousand electronvolts 

GENERAL EFFECT OF RADIATION ON DIODE PARAMETERS 

PARAMETERS EFFECT 

Reverse Current Increased 
Breakdown Voltage Increased 
Reverse Recovery Time Decreased 
Capacitance Decreased 
Forward Voltage Increased 

Most radiation effects can be removed by an annealing bake. For neutron radiation, temperatures of 250°C - 300°C are required; for electron radiation, temper­
atures greater than 150°C are required. 
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FDR700 
RADIATION RESISTANT, PICOSECOND COMPUTER DIODE 

GENERAL DESCRIPTION - The FDR700 is a silicon, planar*, epitaxial diode, specially designed to be radiation 
resistant. This high reliability device provides low capacitance, controlled forward conductance, and ultra fast 
reverse recovery time. It is ideally suited for applications such as nuclear propulsion systems, space satellite 
instrumentation, and nuclear weapons systems. 

MAXIMUM RATINGS (25°C) (Note 1) 

WIV 
lo 
IF 

Working Inverse Voltage 
Average Rectified Current 
DC Forward Current 
Recurrent Peak Forward Current if 

i1(surge) 
p 

Peak Forward Surge Current Pulse Width = 1 sec. 
Power Dissipation 

1/fJ Power Derating Factor 
TA Operating Temperature 

Tstg Storage Temperature 

ELECTRICAL CHARACTERISTICS (25°C Unless Otherwise Noted) 

SYMBOL CHARACTERISTICS 

V.FI Forward Voltage 

VF2 Forward Voltage 

VFJ Forward Voltage 

VF4 Forward Voltage 

VFs Forward Voltage 

VF6 Forward Voltage 
BV Breakdown Voltage 

JRI Reverse Current 
IR2 Reverse Current (150°C) 
T Minority Carrier Lifetime 
trr Reverse Recovery Time (Note 3) 

c Capacitance (Note 4) 

RADIATION TOLERANCE (See Notes on Back Page.) 

Radiation Threshold 1.0 x 10" nvt 

MIN. 

.89 

.81 

.76 

.64 

.52 

.42 
30 

End of Life Dosage LO x 10'' nvt (at ~ 10 KeV) 

5.0 x 10" evt (at ~ 2.0 MeV) 

20 Volts 
50mA 

150 mA 
150 mA 
250 mA 

250 mW 
2 mWl°C 

-65°C to +150°C 
-65°Cto +175°C 

MAX. 

1.10 
.95 
.88 
.74 
.61 
.50 

50 
50 

450 
700 

.75 
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PHYSICAL DIMENSIONS 

NOTES: All dimensions in inches. 
Weight: 0.25 gram. 

UNITS TEST CONDITIONS 

Volts IF= 50 mA 
Volts IF= 20 mA 
Volts IF= 10 mA 
Volts IF= 1 mA 
Volts IF= 0.1 mA 
Volts IF= 0.01/mA 
Volts IR= 5 µA 
nA VR = 20 v 
µA VR = 20 v 
ps See Note 2 
ps IF= IR= 10 mA 

RL = lOOr! 
pf VR = 0 V, f = 1 MHz 

•Planar is a patented Fairchild process. 

VF~ 1.1 Vat IF= 50 mA 
JR~ 50 nAatVR = -lOV 
VF~ 1.1 Vat IF = 50 mA 
JR~ 50 nAatVR = -lOV 
VF~ 1.1 Vat IF= 50 mA 
JR~ 50 nAatVR = -lOV 

F=A.IRCHILCJ 

SEMICONDUCTOR 
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RADIATION RESISTANT SILICON PLANAR DIODE FDR700 

NOTES: 

(1) The maximum ratings are limiting values above which life or satisfactory performance may be impaired. 
(2) Measured as suggested by S. M. Krakauer, IRE Proceedings, Volume 60, July 1962, pp. 1674-1675. 
(3) Recovery to 0.1 IF. 
(4) Capacitance as measured on Boonton Electronic Corporation Model No. 75-ASS Capacitance Bridge or equivalent. 
(5) Leads are tinned. Gold plate with nick~I strike may be obtained when specified. 

DEFINITIONS: 

Radiation Threshold: 

nvt: 

evt: 

MeV or KeV: 

That radiation dosage above which the electrical parameters of a diode begin to change rapidly. 

A term defining an integrated dosage of neutron radiation. The number of neutrons per cm' with 
some average velocity for some time period. 

A term defining an integrated dosage of electron radiation. The number of electrons per cm' with 
some average velocity for some time period. 

Terms defining the energy level per bombarding particle: 

MeV = one million electronvolts 
KeV = one thousand electronvolts 

GENERAL EFFECT OF RADIATION ON DIODE PARAMETERS 

PARAMETERS EFFECT 

Reverse Current Increased 
Breakdown Voltage Increased 
Reverse Recovery Time Decreased 
Capacitance Decreased 
Forward Voltage Increased 

Most radiation effects can be removed by an annealing bake. For neutron radiation, temperatures of 250°C - 300°C are required; for electron radiation, temper­
atures greater than 150°C are required. 
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FHllOO 
HOT CARRIER DIODE 

GENERAL DESCRIPTION-The Fairchild FHllOO Hot Carrier Diode features low leakage, high con­
ductance and low noise figure. It is intended primarily for use as the mixer diode in UHF tuners. Its 
outstanding switching properties make it also ideal for use in ultra-fast switching, detector, and 
sampling gate applications. 

PHYSICAL DIMENSIONS 

0--:IIN 

MAXIMUM RATINGS 

Power Dissipation (TA= 25°C) 
Operating Temperature 
Storage Temperature 

ELECTRICAL SPECIFICATIONS 

SYMBOL 

VF 
1. 
BV 
c. 
NF 

Q, 

CHARACTERISTIC 

Forward Voltage 
Leakage Current 
Breakdown Voltage 
Capacitance 
Noise Figure 

Stored Charge [Note 1] 

MIN. 

5 

lOOmW 
-55°C to +125•c 
-55°c to +150°c 

TYP. 

50 

0.85 

1.6 

Note 1 - Measured on 8-Line Electronics QS-3 Stored Charge Meter. 

MAX. 

0.55 

1.0 
10 

313 FAIRCHILD. DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 
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UNITS 

v 
nA 
v 
pF 
dB 

pC 

i 
.275 MAX 

~i 
.02 NOM­

DIA 

~ LOMI> 

---*-.105 MAX 
NOTES: All dimensions in inches. DIA 

Weight: 0.25 gram. 

TEST 
CONDITIONS 

IF= 10 mA 
v. = 1 v TA= 25°c 
lo= 100 µA 
Vo= 0 V, f = 1 MHz 
f = 890 MHz 

See Page 2 
IF= 10 mA 

FAJRCHILCJ 
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100 

i!! ID 

~ 0.1 

FAIRCHILD DIODE FHllOO 

LOCAL 
OSCILLATOR 
f = 845 MHz 

890 MHzl/J 

UHF 
NOISE SOURCE 

DIODE IN 
TUNED 
CAVITY H.P. 349A 

FORWARD CURRENT VERSUS 
FORWARD VOLTAGE 

E:VPICAL 
~TA•25°C -r-

lZ 

I 

NOISE 
FIGURE METER 

H.P. 3408 
-

NOISE FIGURE TEST CIRCUIT 

REVERSE CURRENT 
VERSUS REVERSE VOLTAGE 

10,.....,.~-.-.,........,........,.~-.-......... --.--. 

O.OIO D.2 0.4 0.6 0.8 1.0 1.2 1.4 
0.010 ........ _.__._ .... 2 _._ .... 3_.__._..__._.... ..... 

VF FORWARn VOLTAGE - V VR • REVERSE VOLTAGE 
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45 MHz 
IF AMPLIFIER 

NF= 2.0db 

CAPACITANCE VERSUS 
REVERSE VOLTAGE 

lYPICAl 
TA m 15oc -l--t--+--t--i---t----1 

0.8 ~ 

~ 'i-.J 
~ 0.6 

~ 1--+--+----+---+---lf--+--+--< 

~ 0.41--+---+--+---+---l-+--+--t 

0.21--+----+--+---+---lf--+----+--< 

VR - REVERSE VOLTAGE 



FH1200 
HIGH VOLTAGE HOT CARRIER DIODE 

GENERAL DESCRIPTION - The Fairchild FH1200 Hot Carrier Diode is a rnetal-silicon Schottky Barrier device 

which features high breakdown voltage, low capacitance, low noise figure,. and. extremely-low stored charge. 

Its outstanding characteristics make it ideal for use in mixing, ultra fast s~itching, and detector applications. 

MAXIMUM RATlfiGS 

p 

WIV 

TA 
TsrG 

Power Dissipation (25°C) 

Working Inverse Voltage 

Operating Temperature 

Storage Temperature 

ELECTRICAL SPECIFICATIONS (25°C) 

SYMBOL CHARACTERISTIC 

Bv Breakdown Voltage 

IR Leakage Current 

vF, Forward Voltage 

VF2 Forward Voltage 

VF3 Forward Voltage 

VF4 Forward Voltage 

c Capacitance 

NF Noise Figure 

Qs* Stored Charge 

*Measured on B-Line Electronics QS-3 Stored Charge Meter 

MIN. 

25 

lOOmW 

20V 

-55°C to 125°C 

-55°C to 150°C 

MAX. 

0.50 

0.250 

0.350 

0.80 

1.0 

0.80 

10 

2.0 
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UNITS 

v 
µA 

v 
v 
v 
v 
pf 

dB 

pC 

PHYSICAL DIMENSIONS 

.02 NOM 
DIA 

-----.105 MAX 
NOTE: All dimensions in inches. . DIA 

TEST CONDITIONS 

IR= lOOµA 

VR = lOV 

IF= .01 mA 

IF= .20 mA 

IF= 10 m.A 

IF= 20 mA 

VR =OV 

f = 890 MHz 
See Page 2 

IF= lOmA 

FAIRCHILCJ 
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10 

.01 

FAIRCHILD DIOpE FH1200 

NOISE FIGURE TEST CIRCUIT 

890MHzlL 

UHF 
NOISE SOURCE 

H.P. 349A 

LOCAL 
OSCILLATOR 
f = 845 MHz 

I 
DIODE IN 

TUNED 
CAVITY 

NOISE 

45 MHz 
IF AMPLIFIER 

NF= 2.0db 

FIGURE METER ..... _.,_ ____ _. 

FORWARD CURRENT VERSUS 
FORWARD VOLTAGE 

Ll"' 
:LI 

L 
~ 

l,.f_ 
1==;& t== '-{_ 

L 
7 
1 

.2 .4 .6 .8 

VF - FORWARD VOLTAllE - V 

H.P. 3408 

REVERSE CURRENT VERSUS 
REVERSE VOLTAGE 

10 12 14 

VR- REVERSE VOLTAGE - V 
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1.0 

.8 

.6 

.4 

.2 

0 

'l 

0 

CAPACITANCE VERSUS 
REVERSE VOLTAGE 

TYPIC&, 

VR - REVERSE VOLTAGE - V 

10 



FJTlOOO 
SILICON PLANAR* PICO AMPERE DIODE 

GENERAL DESCRIPTION - The Fairchild Pico Ampere Diode is characterized by. extremely low leakage cur­

rents over a wide temperature range. Principal applications are in the protection of FET's; logarithmic 

Generators; Sample and Hold Circuits; Peak Follower Circuits; Time Delay Circuits and Operational Amplifier 

Clamping. 

MAXIMUM RATINGS (Note 1) 

IF Forward Current 

p Power Dissipation 

To Operating Temperature 

T,19 Storage Temperature 

lz Zener Current 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

SYMBOL PARAMETERS MIN. 

BV Breakdown Voltage 35 

IR Reverse Current 

IR Reverse Current 

IR Reverse Current 

VF Forward Voltage 

c Capacitance 

trr Reverse Recovery Time 

NOTES: 

100 mA 

125 mW 

-55°C to +125°C 

-55°C to +125°C 

2.0mA 

MAX. 

5.0 

10 

500 

1.0 

1.3 
250 

(!) The maximum ratings are limiting values above which life or satisfactory performance may be impaired. 

313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 
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UNITS 

Volts 

pA 

pA 

pA 

Volts 

pf 

ns 

.JOO 

NOTES· All d1men°sions in inches 
Leads are gold·plated Ko\lar 
Cathode connected to case 
Package weight is 0.36 gram 

CATHODE 

TEST CONDITIONS 

IR= l.OµA 

VR = 5.0V 

VR = 20 V 

VR = 5.0V TA= 80°C 

IF= 10 mA 

VR = ov f = 1.0 MHz 

IF= IR= 10 mA IRR= 1.0 mA 

•Planar is a patented Fairchild process. 

l=AIRCl-llLC 
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~ 

... 
u z 
;! 

~ 
~ 

FAIRCHILD PICO AMPERE DIODE FJTlOOO 

TYPICAL ELECTRICAL CHARACTERISTICS 

I.I 

0.9 

0.7 

0.5 

0.3 

CAPACITANCE VERSUS 
REVERSE VOLTAGE 

TA' 25°C 

I\: 
1--

0 5.0 10 15 20 25 30 35 

VR·REVERSE VOLTAGE-VOLTS 

REVERSE CURRENT VERSUS 
TEMPERATURE 

1.olL 
25 50 75 100 125 

TA·AMBIENT TEMPERATURE-°C 

10 

<( 8.0 
~ 

>­z 
~ 6.0 

~ 
~ 4.0 

~ 
"' 2.0 

0 

REVERSE CURRENT VERSUS 
REVERSE VOLTAGE 

TA=25°C 

L7 
lL v 

y 
y 

_y 
I/ 

0 5.0 10 15 20 25 30 

VR ·REVERSE VOLTAGE-VOL TS 

FORWARD VOLTAGE VERSUS 
FORWARD CURRENT 

1.0 f---+---+---+----+-+---+----+---1 
> 
I ... 
~ 0.8 1---+--+--+--+-+-_,....q_..,.,?I 
~ 
ii! 0.61-+--+::;....-f''.'.:_-f---;.~--h,~-I 
! 
~ 0.4 F--+-,,-----+7-'T-+---+----+---1 
I 
>~ 

O'---L---'---"---'-'---..J--'--l 
1611 1010 109 168 167 10·• 16' 164 163 

!,-FORWARD CURRENT-AMP 

FORWARD CURRENT VERSUS 
FORWARD VOLTAGE 

100 ~~~~~~Z~:L~rz~~ 

rz1ZZ 

01 -I -l- lL 
M M ~ M ~ W U U U 

VF ·FORWARD VOLTAGE-VOLTS 

TYPICAL CURRENT VOLTAGE 
CHARACTERISTICS IN THE 

BREAKDOWN REGION 
10 

1-~-2s:J: 

1.0 

0.1 

0.01 
36 

rl-

38 42 

BV BREAKDOWN VOLTAGE· VOLTS 

44 

PICO AMP DIODE FJTlOOO REVERSE RECOVERY TIME (trr) TEST CIRCUIT 

ANODE 
BIAS 

SUPPLY 

PULSE GENERATOR 
tr ~ 5ns 
ZIN= .50.ll 
P.W. =1 µs 
DUTY CYCLE = 20% 

v,. OVOLT~ 

• -1.5 LLTS 

1 k .n 
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MEASUREMENT ~R=lmA 

TO SAMPLING SCOPE 
tr ~ .4 ns 
50 Sl INPUT 

I 
I 

--1 
I 

·-~~~~-------

1 ...__1 mA =IRR 
_ __!_ _________ -- --

1 

I 
trr :----

+lOmA 

OmA 

10mA 



I 

FJTlOOO 

FAIRCHILD PICO AMPERE DIODE. FJTlOOO 

MOS FET PROTECTION CIRCUIT 

FJTlOOO 

FJTlOOO 

PEAK FOLLOWER CIRCUIT 

+15V 

FAIRCHILD 
ADO 278 ':' 

l!I 
~ 
g 

-15V ~ 
~ 

4711F 
Yout ~ (MYLAR) lOkQ 

The Pico Ampere Diode affords excellent gate 
voltage protection while maintaining the DC 
input impedance at about one million meg­
ohms. In addition the very low capacity of 
the FJTlOOO will have a relatively small ef. 
feet on the circuit input capacity. · 

ID 

9.D 

8.D 

7.D 

6.D 

S.D 

OUTPUT VOLTAGE OF THE 
PEAK FOLLOWER CIRCUIT 

VERSUS TIME 

FJrlooo 

~ 
~ 
'\ ~ 
~ .p%: 

~~ _sa '!& 

~ 

~ 
D 5.D ID IS 20 2S lO lS 

t • Tlllf • MINUT£S 

A nearly constant voltage peak follower circuit is available by using a Pico Ampere Diode. A comparison 
between the use of the FJTlOOO and a "low leakage" FD333 diode in the circuit is shown in the curves of 
Vout vs Time. 
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FAIRCHILD PICO AMPERE DIODE FJTlOOO 

TIME DELAY CIRCUIT 

+lSV 

75k!l 

o---c 2N2217 

FJTlOOO 

2N4360 

OUTPUT VOLTAGE OF THE 
TIME DELAY CIRCUIT 

VERSUS TIME 

12 [ ~ lC +-+--+------< 

i>· .1: f-l-+t---+---+---+--""'t--t---.t--t-N--+"b....,.___, 
p;:, N 

~ 6.o H ~+-+-+-+--t--t--1---i---i 
i5 

_ri::::+2~o_v __ ...-10~~llf__,,........_~ lµF 
(MYLAR) 

~ 4.0 t--H-f-+--+--+--+--+--+---+---+---i 

2.0 t--t-1+-+--+---+--+--+--+-+---+----i Vin llOk!l l.2k!l llk!l 

1.0 2.0 3.0 4.0 5.0 

t ·TIME· HOURS 

The voltage decay of the time delay circuit is a function of the leakage across the mylar capacitor. By using 
the extremely low leakage Pico Ampere Diode, time delays of many hours are measured. Similar applications 
such as pulse stretching, finite time storage and temperature dependent timing circuits are also feasible. 

FJTlOOO 

A BOUND CIRCUIT FOR OPERATIONAL AMPLIFIERS 

FJTlOOO 
..---'V'J'\r----0 + 

FJTlOOO 
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The bound circuit prevents overloading and 
saturation of operational amplifiers. The circuit 
has negligible effect on the operational ampli­
fier until overload conditions occur. The use of 
the low leakage Pico Ampere Diode permits 
realization of extremely high input impedance 
for normal input voltages. 



FJT2000 
DUAL PICO AMPERE DIODE 

GENERAL DESCRIPTION - The Fairchild Dual Pico Ampere Diode is a silicon Planar''' epitaxial diode char­
acterized by extremely low reverse leakage currents. The principal application of the series dual configuration 
is in extremely high impedance protection circuits for FETs. Lead No. 3 is attached to the case to reduce the 
input capacitance in FET source follower applications. (The case lead is connected to the FET source terminal) 

LEAD CONNECTION 

4 

MAXIMUM RATINGS EACH JUNCTION (25°C) 

Forward Current 
Power Dissipation" 
Operating Temperature 
Storage Temperature 

1 

CASE 

2 3 

100 mA 
125 mW 

-55°C to +125°C 
-55°C to +125°C 

*Rating, for both diode junctions conducting simultaneously, is 80 mW.maximum per junction. 

ELECTRICAL CHARACTERISTICS EACH JUNCTION (25°C unless otherwise noted) 

PHYSICAL DIMENSONS 
in accordance with 

JEDEC (T0-72) outline 

NOTES: All dimensions in inches 
Dimensions similar to JEDEC T0-18 

except 4 leads 90 ° spacing 
Leads are gold-plated kovar 
Package weight is 0.36 gram 

SYMBOL PARAMETERS MIN. MAX. UNITS TEST CONDITIONS 

BV Breakdown Voltage 35 Volts IR = 1.0 µA 
IR Reverse Current 5 pA VR = 5V 
IR Reverse Current 10 pA VR == 20 v 
IR Reverse Current 500 pA VR = 5V TA= 80°C 
VF Forward Voltage 1.0 Volts IF= 10 mA 
c Capacitance 1.3 pF VR = ov f = 1 MHz 
trr Reverse Recovery Time 250 ns. IF= IR= 10 mA IRR= 1 mA 

*Planar is a patented Fairchild process. 

l=AIRCHILCJ 
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CAPACITANCE VERSUS 
REVERSE VOLTAGE 

FAIRCHILD DIODE FJT2000 
TYPICAL ELECTRICAL CHARACTERISTICS EACH JUNCTION (25°C) 

REVERSE CURRENT VERSUS 
REVERSE VOLTAGE 

FORWARD CURRENT VERSUS 
FORWARD VOLTAGE 

100 ~~~~~~IQ~'.L~rz~~ 10 
TA•25'C 

-:. 

0.8 1---+---+-+--+---+--+--t 

~ [ 
!ii 0.7 ............ --1"'"-+--+-l---+---+-----I 
:! L""' 

~ r--+-
~ O.& f---+--+-t-===t="-+~-:!-t--i--1 
u 

0.5 1---+---+--+---+---+-+--I 

0.4 ~~ ........ --~~-+-~ 
0 ID 20 25 JO 35 

VR- REVERS< VOLTAGE - VOLTS 

REVERSE CURRENT VERSUS 
TEMPERATURE 

1000 
VR•5V 

)7 
v ~ 100 

"' CIC g; .., 
"' &! 

~ 10 

.!f 

lZ 
[2J 1.0 

25 

r-z 
.L_ 

z 
IZ 

50 75 100 

TA-AMBIENT TEMPERATURE-'C 

125 

.. 8.0 V1 ~ 

!ii; 
Y.I 6.0 
~ 

lL1 
lZ .., 

f 
k'.". 

Kl 
"' 4.0 

~ 

> 
.!. 

2.0 

0 
0 

v 
k'.j 

10 15 20 25 

YR-REVERSE VOLTAGE-VOLTS 

FORWARD VOLTAGE VERSUS 
FORWARD CURRENT 

30 

1.0 f--+--+--+--+--+-1--+---I 

~ .el---+-+--t--+---t-:;I-"""~~ 
g 
~ .6f---!---+-:...-fC-+-,_.+~1-7''F--~ 

~ 
CIC 

~ Af---t-::.~--+::~--t-t--t-~ 
I 
>~ 

o~+-~~--+-~-~+-~ 

Hi11 Hi10 Hi9 168 107 10"6 • 165 104 103 
IF-FORWARD CURRENT-A 

10 

.0138 

VF-FORWARD VOLTAGE VOLTS 

TYPICAL CURRENT-VOLTAGE 
CHARACTERISTICS IN THE 

BREAKDOWN REGION 

I-

40 42 44 

8V BREAKDOWN VOLTAGE -VOLTS 

PICO AMP DIODE FJT2000 REVERSE RECOVERY TIME (trr) TEST CIRCUIT 

0 VOLT 

t 
,. -1. 5 VOLTS 

ANODE 
BIAS 

SUPPLY 

PULSE GENERATOR 
tr s 5 ns 

ZIN= .50D. @-:-:I 
P.W. = 1 jlS 1 0.1 jlf 
DUTY CYCLE = 20% -= 

1 kD. 

Vour -
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MEASUREMENT IRR=ImA 

TO SAMPLING SCOPE 
tr s .4 ns 
50 D. INPUT 

---- +lOmA 

~-~~~-------- OmA 
1 ...,._lmA =IRR 
I . 

1 1------------- lOmA 
I I 

-: trr :~ 

48 



FSA1400 
ULTRA FAST, EIGHT DIODE, CORE DRIVER ARRAY 

SILICON PLANAR EPITAXIAL CONSTRUCTION 

GENERAL DESCRIPTION - These Silicon Planar Epitaxial Diode Arrays were designed especially 

for high speed core driver applications. They are hermetically sealed in a ceramic package. 

The excellent thermal conductivity of the ceramic permits operation to 400 mW. 

MAXIMUM RATINGS (25°C) [Note 1) 

WIV Working Inverse Voltage 50 v 
I Average Rectified Current 100 mA 
0 

IF Forward Current Steady State DC 150 mA 

if Rocurrent Peak Forward Current 500 mA 

if(surge) Peak Forward Surge Current Pulse Width of 1.0 sec 500 mA 

if(surge) Peak Forward Surge Current Pulse Width of 1.0 µ.sec 2000 mA 

p Power Dissipation 400 mW 

p Power Dissipation at 125°C 120 mW 

TA Operating Temperature -65°C to +175°C 

Tstg Storage Temperature, Ambient -65°C to +200°C 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

PHYSICAL DIMENSIONS 

L.o55 ±.oo5 

NOTES: All dimensions In Inches 

Leads are :g~~ thick kovar 

CIRCUIT DIAGRAM 

t 
.260 .2r 

Symbol Characteristic Min. Max. Units Test Conditions 

VFl Forward Voltage 1.30 v IF 500 mA (Note 2) 

VF2 Forward Voltage 1.0 v IF 200 mA 

VF3 Forward Voltage 0.860 v IF 50 mA 

~ Reverse Current 100 nA VR = -50 v 
BV Break:down Voltage 75 v ~ 100 µ.A 

c Capacitance 3.0 pf VR 0 v, f = 1 Mc 

trr Reverse Recovery Time 4.0 nsec IF ~ = 10 mA 

to 200 mA, RL = 100 fl 

Rec. to 1 mA 

NOT!O'.S: Copyright 1965 by Fairchild Semiconductor, a division of Fairchild Camera and Instrument Corporation 

(1) The maximum ratings are limiting values above which life or satisfactory performance may be impaired. 

(2) Pulse operation-duty cycle less than 1%. 

FAIRCHILCJ 

SEMICONDUCTOR 
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FSA1410 
ULTRA FAST, EIGHT DIODE, COMMON-ANODE ARRAY 

SILICON PLANAR EPITAXIAL CONSTRUCTION 

GENERAL DESCRIPTION - These Silicon Planar Epitaxial Diode Arrays were designed 

especially for high-speed core driver applications. They are hermetically sealed in the basic 

10 lead T0-5 package. The excellent thermal conductivity of the package permits operation 

to 400mW. 

MAXIMUM RATINGS (25°C) (Note 1) 

WIV 

Io 

~ 
if 
if(surge) 

if(surge) 
p 
1 
9 
TA 

Tstg 

Working Inverse Voltage 

Average Rectified Current 

Forward Current Steady State DC 

Recurrent Peak Forward Current 

Peak Forward Surge Current Pulse Width of 1.0 sec 

Peak Forward Surge Current Pulse Width of 1.0 µsec 

Power Dissipation 

Power Derating Factors 

40 v 
250 mA 

330 mA 

800 mA 

500 mA 

2000 mA 

400 mW 

3,2 mW/°C 

Operating Temperature 

Storage Temperature, Ambient 

-65°C to +150°C 

-65°C to +175°C 
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tJLlRA FASi!fk, llGHl DIODI, COMMON·ANODI ARRAY FSA1410 

NOTES: 

(1) Ratings apply to individual diodes. For multiple diode operation, total power must not exceed power dissipation rating listed. 

(2) Pulse Input Current - Duty cycle less than 1.0%. 

(3) Test Circuit for V FM and tfr ls as shown below: 

100 

t 
500mA 

J_ 

INPUT CURRENT PULSE 
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FSA1411 
ULTRA FAST, EIGHT DIODE, COMMON-CATHODE ARRAY 

SILICON PLANAR*EPITAXIAL CONSTRUCTION 

GENERAL DESCRIPTION - These Silicon Planar Epitaxial Diode Arrays were designed 

especially for high-speed core driver applications. They are hermetically sealed in the basic 

10 lead T0-5 package. The excellent thermal conductivity of the package permits operation 

to 400mW. 

MAXIMUM RATINGS 

WIV 

Io 

IF 

if 
if(surge) 

if(surge) 
p 

ltg 

TA 

Tstg 

(25°C) (Note 1) 

Working Inverse Voltage 

Average Rectified Current 

Forward Current Steady State DC 

Recurrent Peak Forward Current 

Peak Forward Surge Current Pulse Width of 1.0 sec 

Peak Forward Surge Current Pulse Width of 1.0 µsec 

Power Dissipation 

Power Derating Factor 

40 v 
250 mA 

330 mA 

800 mA 

500 mA 

2000 mA 

400mW 

3.2 mW/°C 

Operating Temperature -65°C to +150°C 

Storage Temperature, Ambient -65°C to +175°C 

ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) 

Symbol Characteristic Min. Max. Units 

VFl Forward Voltage 1.50 v IF 

VF2 Forward Voltage 1.20 v IF 

VF3 Forward Voltage 1.10 v IF 
BV Breakdown Voltage 60 v ~ 
~1 Reverse Current 100 nA VR 

~2 Reverse Current (TA = 150°C) 100 µA VR 
c Capacitance 3.0 pf VR 

CIRCUIT DIAGRAM 

1 f f f f f f f t 
I 3 4 5 9 

Test Conditions 

500 mA (Note 2) 

300 mA (Note 2) 

200 mA (Note 2) 

100 µA 

= -40 v 
= -40 v 
= o, f = 1 MHz 

t rr 1 Reverse Recovery Time 25 ns IF=~= lOmA to 200mA, 

RL = 100 f!, Rec. to 0.1 IF 

t rr 2 Reverse Recovery Time 90 ns IF = 300 mA, IR = 60 mA , 

RL = lOOf!, Rec. to 20mA 

VFM Peak Forward Voltage 5.0 v IF = 500 mA, t < 10 ns (Note 3) r -
tfr Forward Recovery Time 40 ns IF = 500 mA, t < 10 ns r - (Note 3) 

Rec. to 1.6 V 

(See notes on back page) ''' Planar is a patented Fairchild process. 

l=AIRCHILCJ 
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NOTES: 
(1) Ratings apply to individual diodes. For multiple diode operation, total power must not exceed power dissipation rating listed. 

(2) Pulse Input Current - Duty cycle less than 1.0%. 
(3) Test Circuit for V FM and tfr is as shown below: 

f 
500mA 

j_ 
I .._., 

I 
I 
I 
I 
I 
I 
~tr 

lOn 

I 
I 
I 
I 
I oc >-I ttr 

INPUT CURRENT PULSE OUTPUT VOLTAGE PULSE 
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FSA1412 
ULTRA FAST, SIXTEEN DIODE, CORE DRIVER ARRAY 

SILICON PLANAR*EPITAXIAL CONSTRUCTION 

GENERAL DESCRIPTION - These Silicon Planar Epitaxial Diode Arrays were designed 

especially for high-speed core driver applications. They are hermetically sealed in the basic 

10 lead T0-5 package. The excellent thermal conductivity of the package permits operation 

to 400mW. 

MAXIMUM RATINGS (25°C) (Note 1) 

WT.V Working Inverse Voltage 

I0 Average Rectified Current 

7 Forward Current Steady State DC 

Recurrent Peak Forward Current if 
if(surge) 

if(surge) 
p 

40V 

250 mA 

330 mA 

800 mA 

500 mA Peak Forward Surge Current Pulse Width of 1.0 sec 

Peak Forward Surge Current Pulse Width of 1.0 µ.sec 2000 mA 

400mW 

3.2mW/°C 

-65°C to +150°C 

l/a 
TA 

Tstg 

Power Dissipation 

Power Derating Factor 

Operating Temperature 

Storage Temperature, Ambient 

ELECTRICAL CHARACTERISTICS (25"C unless otherwise noted) 

-65°C to +l 75°C 

-~~g OIA. 

CIRCUIT DIAGRAM 

Symbol Characteristic Min. Max. Units Test Conditions 

VFl Forward Voltage 1.50 v IF 500 mA 

VF2 Forward Voltage 1.20 v IF == 300 mA 

VF3 Forward Voltage 1.10 v 7 200 mA 

BV Breakdown Voltage 60 v ~ 100 µ.A 

~l Reverse Current 100 nA VR = -40 v 

~2 Reverse Current 100 µ.A VR = -40 v 
c Capacitance 8.0 pf VR = o, f = lmc 

trr 1 Reverse Recovery Time 25 ns IF=~= lOmA to 200mA, 

RL = 100 '2, Rec. to 0.1 IF 

trr2 Reverse Recovery Time 90 ns 7 = 300mA, ~ = 60mA, 

RL = 100'2, Rec. to 20mA 

VFM Peak Forward Voltage 5.0 v 7 = 500 mA, t < 10 ns 
r -

tfr Forward Recovery Time 40 ns IF = 500 mA, t < 10 ns r -
Rec. to 1.6 V 

(Note 2) 

(Note 2) 

(Note 2) 

(Note 3) 

(Note 3) 

(Note 4) 

(Note 5) 

(Note 5) 

(See notes on back page) •Planar is a patented Fairchild process. 
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ULTRA FAST, SIXTEEN DIODE, CORE DRIVER ARRAY FSA1412 

NOTE;S: 
(1) Ratings apply to individual dlooes. F~r multiple diode o~erafion, total power mu~t-not exceed power dissipation rating listed. 

(2) Pulse Input Current - Duty cycle less than 1.0%. 

(3) Reverse current measurements between terminals result In substantial. leilkage contributions from other diodes In the array. To measure diodes Individually 
(specification limit Is for individual. diodes), current may be shunted by employing following test configuration. 

·S~UNT CURRENT 

TEST CONNECTIONS FOR 
COMMON-CATHODE DIODES 

SHUNT CURRENT 

TEST CONNECTIONS FOR 
COMMON-ANODE DIODES 

(4) Capacitance cannot conveniently be measured on individual. diodes due to contributions of other diodes In the array. Limit listed Is for pin-to-pin capacitance 
across any one of the diodes (I.e., 5 to 1., 5 to 2, etc. or 10 to 1, 10 to 2, etc.) 

(5) Test Circuit for V FM and tfr Is as shown below: 

1 
500mA 

J_ 
I 
~ 

I 
I 
I 
I 
I 
I 
~tr 

INPUT CURRENT PULSE 

100 

l.6V 
I 
I 
I 

I I 
I I I I I I 

I..., ~1 ttr 

OUTPUT VOLTAGE PULSE 
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FSA1413 
ULTRA FAST, EIGHT -DIODE, CORE DRIVER ARRAY 

SILICON PLANAR EPITAXIAL CONSTRUCTION 

GENERAL DESCRIPTION - These Silicon Planar Epitaxial Diode Arrays were designed 

especially for high-speed core driver applications. They are hermetically sealed in the basic 

10 lead T0-5 package. The excellent thermal conductivity of the package permits operation 

to 400mW. 

PHYSICAL DIMENSIONS 

MAXIMUM RATINGS (25°C) (Note 1) 

WIV 

Io 

~ 
if 
if(surge) 

if(surge) 
p 

p 

Working Inverse Voltage 

Average Rectified Current 

Forward Current Steady State DC 

Recurrent Peak Forward Current 

Peak Forward Surge Current Pulse Width of 1.0 sec 

Peak Forward Surge Current Pulse Width of 1.0 µsec 

Power Dissipation 

Power Dissipation at 125°C 

40 v 
250 mA 

330 mA 

800 mA 

500 mA 

2000 mA 

400mW 

120mW 

mo1A 

CIRCUIT DIAGRAM 

TA Operating Temperature 

Storage Temperature, Ambient 

-65°C to +l 75°C 

Tstg -65°C to +200°C 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

Symbol Characteristic Min. Ma: Units 

VF 1 Forward Voltage 1.50 V 

VF 2 Forward Voltage 1.20 V 

VF 3 Forward Voltage 1.10 V 

BV Breakdown Voltage 60 V 

~1 Reverse Current 100 nA 

~2 Reverse Current 100 µA 

c Capacitance 8.0 pf 

trr 1 Reverse Recovery Time 25 nsec 

t rr 2 Reverse Recovery Time 90 nsec 

VFM Peak Forward Voltage 5.0 v 
tfr Forward Recovery Time 40 nsec 

(See notes on back page) 

313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 
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Test Conditions 

500 mA 

300 mA 

200 mA 

100 µA 

VR = -40 V 

VR = -40 V 

VR = O, f = lMc 

IF=~= lOmA to 200mA, 

RL = 100 fl, Rec. to 0.1 IF 

IF= 300mA, ~ = 60mA, 

RL = 1000, Rec. to 20mA 

L = 500 mA, t < 10 nsec -F r -
IF = 500 mA, tr < 10 nsec, 

Rec. to 1.6 V 

(Note 2) 

(Note 2) 

(Note 2) 

(Note 3) 

(Note 3) 

(Note 4) 

(Note 5) 

(Note 5) 

FAIRCHILCJ 

SEMICONDUCTOR 
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NOTES: 
(1) Ratings apply to individual diodes. For multiple diode operation, total power must not exceed power dissipation rating listed. 

(2) Pulse Input Current - Duty cycle less than 1.0%. 
(3) Reverse current measurements between terminals result in substantial leakage contributions from other diodes in the array. To measure diodes individually 

(specification limit is for individual diodes), current may be shunted by employing following test configuration. 

SHUNT CURRENT 

TEST CONNECTIONS FOR 
COMMON-CATHODE DIODES 

SHUNT CURRENT 

t 
Va<5mV 

+ 

TEST CONNECTIONS FOR 
COMMON-ANODE DIODES 

(4) Capacitance cannot conveniently be measured on individual diodes due to cont:-ibutions of other diodes in the array. Limit listed is for pin~to-pin capacitance 
across any one of the diodes (i.e., 5 to 1, 10 to 6, etc.) 

(5) Test Circuit for V FM and tfr is as shown below: 

l" 
500mA 

J_ 
I 
I 
I 
~ 

I 
I 
I 
I 
I 
I 
~tr 

INPUT CURRENT PULSE 

100 
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FSA2000 
ULTRA FAST, SIXTEEN DIODE, CORE DRIVER ARRAY 

SILICON PLANAR EPITAXIAL CONSTRUCTION 

GENERAL DESCRIPTION - These Silicon Planar Epitaxial Diode Arrays were designed 

especially for· high-speed core driver applications. They are hermetically sealed in a ceramic 

package. The excellent thermal conductivity of the ceramic permits operation to 400 mW. 

MAXIMUM RATINGS 

WIV 

Io 

~ 
if 
if(surge) 

if(surge) 
p 

p 

(25°C) (Note 1) 

Working Inverse Voltage 

Average Rectified Current 

Forward Current Steady State DC· 

Recurrent Peak Forward Current 

Peak Forward Surge Current Pulse Width of 1.0 sec 

Peak Forward Surge Current Pulse Width of 1.0 µ.sec 

Power Dissipation 

Power Dissipation at 125°C 

40V 

250 mA 

330 mA 

800 mA 

500 mA 

2000 mA 

400mW 

120mW 

MOTES: AH d1men•1on11n O'IC:hH 

L..Os•••:~:th1ckko¥ar 

CllCUIT DIAGRAM 

TA Operating Temperature 

Storage Temperature, Ambient 

-65°C to +l 75°C ]fBifB Tstg -65°C to +200°C 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

Symbol Characteristic Min. Max. Units Test Conditions 

VFl Forward Voltage 1.50 v ~ 500 mA (Note 2) 

VF2 Forward Voltage 1.20 v IF "' 300 mA (Note 2) 

VF3 Forward Voltage 1.10 v ~ 200 mA (Note 2) 

BV Breakdown Voltage 60 v ~ 100 µ.A 

~l Reverse Current 100 nA VR = -40 v (Note 3) 

~2 Reverse Current (TA = 150°C) 100 µ.A VR = -40 v (Note 3) 

c Capacitance 8.0 pf VR = o, f = lMc (Note 4) 

trr 1 Reverse Recovery Time 25 nsec IF=~= lOmA to 200mA, 

RL = 100 n, Rec. to 0.1 ~ 

trr2 Reverse Recovery Time 90 nsec ~ = 300mA, ~ = 60mA, 

RL = 100 r!, Rec. to 20 mA. 

VFM Peak Forward Voltage 5.0 v ~ = 500 mA, t < 10 nsec (Note 5) r -
tfr Forward Recovery Time 40 nsec IF = 500 mA, tr ~ 10 nsec, (Note 5) 

Rec. to 1.6 V 
(See notes on back page) 

FAIRCHILCJ 
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ULTRA FAST, SIXTIEN DIODE, CORE DRIVIR ARRA'V FSA2000 

NOTES: 
(1) Ratings apply to individual diodes. For multiple diode operation, total power must not exceed power dissipation rating listed. 

(2) Pulse Input Current - Duty cycle less than 1.0%. 
(3) Reverse current measurements between terminals result in substantial leakage contributions from other diodes in the array. To measure diodes Individually 

(specification limit is for individual diodes), current may be shunted by employing following test configuration. 

SHUNT CURRENT 

TEST CONNECTIONS FOR 
COMMON-CATHODE DIODES 

SHUNT CURRENT 

TEST CONNECTIONS FOR 
COMMON-ANODE DIODES 

(4) Capacitance cannot conveniently be measured on individual diodes due to contributions of other diodes in the array. Limit listed is for pin-to-pin capacitance 
across any one of the diodes (i.e., 1 to 2, 1 to 3, etc. or 10 to 2, 10 to 3, etc.) 

(5) Test Circuit for V FM and tfr is as shown below: 

T 
500mA 

J_ 
I __.., 

I 
I 
I 
I 
I 
I 
~tr 

INPUT CURRENT PULSE 

lOo 
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FSA2001 
ULTRA FAST, EIGHT DIODE, CORE DRIVER ARRAY 

SILICON PLANAR*EPITAXIAL CONSTRUCTION 

GENERAL DESCRIPTION - These Silicon Planar Epitaxial Diode Arrays . were designed 

especially for high-speed core driver applications. They are hermetically sealed in a ceramic 

package. The excellent thermal conductivity of the ceramic permits operation to 400 mW. [
"' ""·--+-·llii-----! 

I I 
055 --,-

i' _._ I 

MAXIMUM RATINGS (25°~) (Note 1) 

wr:v 
Io 

~ 

Working Inverse Voltage 

Average Rectified Current 

. Forward Current Steady State DC 

Recurrent Peak Forward Current 

Peak Forward Surge Current Pulse Width of 1.0 sec 

40 v 
250 mA 

330 mA 

800 mA 

500 mA 

r::. ~=== .260 

L • 
L.a1• 

.01~ 
.__ __ _, ______ - l.. 

NOTES. ,tt,Hd1mtl'IS1ons1n 1ncli11 

LHlllN ·::',:th1ek kO¥., 

if 
if(surge) 

if(surge) 
p 

Peak Forward Surge Current Pulse Width of 1.0 µsec 2000 mA 

400 mW 

3.2 mW/°C 

-65°C to +150°C 

l/9 

TA 

Tstg 

Power Dissipation 

Power Derating Factor 

Operating Temperature 

Storage Temperature, Ambient 

ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) 

Symbol Characteristic 

VFl Forward Voltage 

VF2 Forward Voltage 

VF3 Forward Voltage 

BV Breakdown Voltage 

~1 Reverse Current 

~2 Reverse Current 

c Capacitance 

trr 1 Reverse Recovery Time 

trr 2 Reverse Recovery Time 

VFM Peak Forward Voltage 

tfr Forward Recovery Time 

(See notes on back page) 

Min. Max. 

1.50 

1.20 

1.10 

60 

100 

100 

8.0 

25 

90 

5.0 

40 

CllCUIT DIAGRAM 

-65°C to +175°C 

Units Test Conditions 

v IF 500 mA (Note 2) 

v IF 300 mA (Note 2) 

v ~ 200 mA (Note 2) 

v ~ 100 µA 

nA VR = -40 v (Note 3) 

µA VR = -40 v (Note 3) 

pf VR = o, f ; lMHz (Note 4) 

ns IF=~= lOmA to 200mA, 

RL = 100 fl, Rec. to 0.1 IF 

ns ~ = 300mA, ~ = 60mA, 

RL = 100 fl, Rec. to 20 mA 

v IF = 500 mA, t < 10 ns (Note 5) r 
ns IF = 500 mA, t < 10 ns r - (Note 5) 

Rec. to 1.6 V 

* Planar is a patented Fairchild process. 
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ULTRA FAST, EIGHT DIODE, CORE DRIVER ARRAY FSA2001 

NOTES: 

(1) Ratings apply to individual diode.~. For multiple diode operation, total power must not exceed power dissipation rating listed. 

(2) Pulse Input Current - Duty cycle less than 1.0%. 

(3) Reverse current measurements between terminals result In substantial leakage contributions from other diodes in the array. To measure diodes individually 
(specification limit is for individual diodes), current may be shunted by employing following test configuration. 

TEST CONNECTIONS FOR 
COMMON-CATHODE DIODES 

SHUNT CURRENT 

TEST CONNECTIONS FOR 
COMMON-ANODE DIODES 

(4) Capacitance cannot conveniently be measured on individual diodes due to contributions of other diodes In the array. Limit listed is· for pin-to-pin capacitance 
across any one of the diodes (i.e., 1 to 2, 1 to 3, etc. or 4 to 2, 4 to 3, etc.) 

(5) Test Circuit for V FM and tfr is as shown below: 

I 
I 
I 
I 
I 

I I 
......,i ~tr 

INPUT CURRENT PULSE 

ron 
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FSA2002 
ULTRA FAST, EIGHT DIODE, COMMON-CATHODE ARRAY 

SI LICON PLANAR EPITAXIAL CONSTRUCTION 

GENERAL DESCRIPTION These Silicon Planar Epitaxial Diode Arrays were designed 

especially for high-speed core driver applications. They are hermetically sealed in a ceramic 

package. The excellent thermal conductivity of the ceramic permits operation to 400 mW. 
055 

i' 
r:: 

r-250 MlN.--t--:~t&---j 
_JQ 

MAXIMUM RATINGS 

WIV 

I 
0 

IF 

if 
if(surge) 

if(surge) 

p 

1 
9 
TA 

Tstg 

(25°C) (Note 1) 

Working Inverse Voltage 

Average Rectified Current 

Forward Current Steady State DC 

Recurrent Peak Forward Current 

Peak Forward Surge Current Pulse Width of 1.0 sec 

40 v 
250 mA 

330 mA 

800 mA 

500 mA 

Peak Forward Surge Current Pulse Width of 1.0 µsec 2000 mA 

400 mW 

3.2 mW°C 

-65°C to +150°C 

Power Dissipation 

Power Derating Factor 

Operating Temperature 

Storage Temperature, Ambient -65°C to +175°C 

,_ -' 
--' 

--' 

L&lii 

NOTES: I.All d1m1ns1ons1n •nches 

t .. 1n••·-~~ th•t"-~ovar 
2. Notonnett1ontop1n I 

CIK:Urf DIAGRAM 

t t t t t t t f I 
2 3 4 5 6 7 8 'J 10 

T 
1 

ELECTRICAL CHARACTERISTICS (25'C Free Air Temperature unless otherwise noted) 

Symbol Characteristic Min. Max. Units Test Conditions 

VFl Forward Voltage 1.50 v IF 500 mA (Note 2) 

VF2 Forward Voltage 1.20 v IF 300 mA (Note 2) 

VF3 Forward Voltage 1.10 v IF 200 mA (Note 2) 

BV Breakdown Voltage 60 v ~ 100 µA 

~1 Reverse Current 100 nA VR = -40 v 

~2 Reverse Current (TA 150°C) 100 µA VR = -40 v 
c Capacitance 3.0 pf VR = o, f = lMHz 

t rr 1 Reverse Recovery Time 25 ns IF=~= lOmA to 200mA, 

RL = 100 Q, Rec. to 0.1 IF 

t rr 2 Reverse Recovery Time 90 ns IF= 300mA, IR= 60mA, 

RL = 100 n, Rec. to 20 mA 

VFM Peak Forward Voltage 5.0 v IF = 500 mA, t < 10 ns (Note 3) 
r -

tfr Forward Recovery Time 40 ns IF = 500 mA, t < 10 ns (Note 3) 
r 

Rec. to 1.6 V 

(See notes on back page) 

FAIRCHILCJ 
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0 

ULTRA FAST, EIGHT DIODE, COMMON-CATHODE ARRAY FSA2002 

NOTES: 

(1) Ratings apply to individual diodes. For multiple diode operation, total power must not exceed power dissipation rating listed. 
(2) Pulse Input Current - Duty cycle less than 1.0%. 

(3) Test Circuit for V FM and tfr is as shown. below: 

INPUT CURRENT PULSE OUTPUT VOLTAGE PULSE 

5-144. 



FSA2003 
ULTRA FAST, EIGHT DIODE, COMMON-ANODE ARRAY 

SILICON PLANAR EPITAXIAL CONSTRUCTION 

GENERAL DESCRIPTION - These Silicon Planar Epitaxial Diode Arrays were designed 

especially for high-speed core driver applications. They are hermetically sealed in a ceramic 

package. The excellent thermal conductivity of the ceramic permits operation to 400 mW. 

MAXIMUM RATINGS (25°C) (Note 1) 

WIV 

I 
0 

IF 

if 
if(surge) 

if(surge) 

p 
1 
9 
T"'A 

Tstg 

Working Inverse Voltage 40 V 

Average Rectified Current 250 mA 

Forward Current Steady State DC 330 mA 

Recurrent Peak Forward Current 800 mA 

Peak Forward Surge Current Pulse Width of 1.0 sec 500 mA 

Peak Forward Surge Current Pulse Width of 1.0 µsec 2000 mA 

Power Dissipation 400 mW 

Power Derating Factor 3.2 mW/°C 

Operating Temperature -65°C to +150°C 

Storage Temperature, Ambient -65°C to +175°C 

NOTES: All domen11on1 on 1nche1 

lHC111••:~~t111ckkonr 

f f f f f f t f l 
4 6 7 8 9 10 

ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) 

Symbol Characteristic Min. Max. Units Test Conditions 

VFl Forward Voltage 1.50 v IF 500 mA (Note 2) 

VF2 Forward Voltage 1.20 v IF 300 mA (Note 2) 

VF3 Forward Voltage 1.10 v IF 200 mA (Note 2) 

BV Breakdown Voltage 60 v ~ 100 µA 

~1 Reverse Current 100 nA VR = -40 v 

~2 Reverse Current (TA 150°C) 100 µA VR = -40 v 
c Capacitance 7.0 pf VR = 0, f = 1 MHz 

trr 1 Reverse Recovery Time 25 ns IF=~= lOmA to 200mA, 

RL = 10on, Rec. to 0.1 IF 

t rr 2 Reverse Recovery Time 90 ns IF= 300mA, IR= 60mA, 

RL = 10on, Rec. to 20mA 

VFM Peak Forward Voltage 5.0 v IF = 500 mA, t < 10 ns (Note 3) 
r -

tfr Forward Recovery Time 40 nsec IF = 500 mA, t < 10 ns (Note 3) 
r -

Rec. to 1.6 V 

(See notes on back page) 

FAIRCHILCJ 
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ULTRA FAST, EIGHT DIODE, COMMON-ANODE ARRAY FSA2003 

NOTES: 
(1) Ratt;,g11 apply to Individual diodes. For multiple diode operation, total power must not exceed power dissipation rating listed. 
(2) Pulse Input Current - Duty cycle less than 1.0%. 

(3) Test Circuit for V FM and tfr Is as shown below: 

100 

1 
I I 500mA I I 

j_ 103 I 03 I 
I I I 
I I I 
I I I __., 
~tr I 

I« ..,, 

1.6V 

tfr 

INPUT CURRENT PULSE OUTPUT VOLTAGE PULSE 

5-146 



FV1006,08,1Q,12,14,16 
FVl 106, 08, 10, 12 ,14,16 

VOLTAGE VARIABLE CAPACITORS 

GENERAL DESCRIPTION- Fairchild Silicon Voltage-Variable Capacitors (VVC) feature low leakage, 
high Q, and high capacitance ratio. Principal applications of these devices are in A.F.C. circuits, elec­
tronic tuning circuits, filters and voltage-controlled crystal oscillators. The patented Fairchild Planar':' 
process ensures excellent tracking characteristics, making this product ideally suited to applications 
where simultaneous tuning of several circuits is required. 

PHYSICAL DIMENSIONS 

MAXIMUM RATINGS 

MWV Maximum Working Voltage 
Low Voltage Series: 
High Voltage Series: 

Forward Current 
Power Dissipation 
Operating Temperature 
Storage Temperature 

LOW VOLTAGE SERIES 

60V 
lOOV 

250 mA 
400mW 

-65°C to +150°C 
-65°C to +200°C 

ELECTRICAL SPECIFICATIONS (TA = 25°C Unless Otherwise Noted) 

SYMBOL PARAMETER MIN_ TYP. 

BV Breakdown Voltage 65 
1. Reverse Leakage Current 
1. Reverse Leakage Current 
Q Figure of Merit 150 250 

TEST CONDITIONS UNITS FV1006 

Nominal V. = 4.0 V, f = 1.0 MHz pf 6.8 Capacitance 

Minimum 
Capacitance Vo= 0.1 V, f = 1.0 MHz (C.1) 2.2 Ratio ~ V. = 4.0 V, f = 1.0 MHz (C•) 

c. 
Minimum 
Capacitance Vo= 4.0 V, f = 1.0 MHz (C.) 2.9 Ratio c. V. = 60 V, f = 1.0 MHz (C,o) 

c,. 

FV1008 

10 

2.2 

3.0 

MAX-

50 
50 

FV1010 

15 

2.2 

3.1 
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.02 NOM 
DIA 

---++-- .105 MAX 
NOTES: Alt dimensions in inches. DIA 

UNITS 

v 
nA 
µA 

FV1012 

22 

2.2 

3.2 

Weight: 0.25 gram. 

TEST 
CONDITIONS 

lo= 10 µA 
v. = 60 v 
v. = 60 v TA= 150°C 
V. = 4 V f = 50 MHz 

FV1014 FV1016 

33 47 

2.2 2.2 

3.2 3.2 

* Planar is a patented Fairchild process. 
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FAIRCHILD DIODE FV1006,08,l0,12,14,l6 FV1106,08,10,12,14,16 

,f. '• 

HIGH VOLTAGE SERIES 
ELECTRICAL SPECIFICATIONS (TA= 25°C Unless Otherwise Noted) 

SYMBOL PARAMETER MIN. TYP. 

BY Breakdown Voltage 110 

•• Reverse Leakage Current 
1. Reverse Leakage Current 
Q Figure of Merit [Note 1] 150 250 

TEST CONDITIONS UNITS FV1106 

Nominal Vo= 4.0 V, f = 1.0 MHz pF 6.8 Capacitance 

Minimum 
Capacitance Vo= 0.1 V, f = 1.0 MHz ~C.1) 2.2 Ratio .£.!. Vo = 4.0 V, f = 1.0 MHz C,) 

c. 
Minimum 
Capacitance Vo = 4.0 V, f = 1.0 MHz (C,) 3.5 Ratio .& V. = 100 V, f = 1.0 MHz (C100) 

C100 

FV1108 

10 

2.2 

3.7 

MAX. 

100 
100 

FVlllO 

15 

2.2 

3.9 

TEST 
UNITS CONDITIONS 

V lo= 10 µA 
nA Vo= lOOV 
µA v. = 100 V, TA= 150°C 

Vo = 4 V f = 50 MHz 

FV1112 FV1114 FV1116 

22 33 47 

2.2 2.2 2.2 

4.0 4.1 4.15 

Note (1) Q is measured on a Boonton 33A Admittance Bridge. 
Part numbers shown have ±20% tolerance. 
For ± 10%, ±5%, ±2% and £1 % specify part number with A, B, C and D suffixes, respectively. 

TYPICAL ELECTRICAL CHARACTERISTICS (25°C) 

DIODE CAPACITANCE 
VERSUS REVERSE VOLTAGE 

1.0 ............ ._...._......_......___._ ................. __, 
0.1 1.0 IO 

VR - REVERSE VOLTAGE 

FIGURE OF MERIT VERSUS 
REVERSE VOLTAGE 

61-1-1--141---i--l-4-+-l-~4---i---i--!-H 

<! 

11-+++H--++-1""""'"1+!-H--+-++H 
LLL.J..U..-J.....l..-1--' 

O,L.J.J..L.U...-l......J....u...L-"J.LJ.J--l...-l....J....U 
0.5 I 5 10 60 

VR - REVERSE VOLTAGE 
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FIGURE OF MERIT 
VERSUS FREQUENCY 

N 

100 L...J'-J...J....J....L...LIU..U...__L..J...U...J....1.,.1.J..l..11 
I 19 100 

I - FREQUENCY - MHz 



FAIRCHILD SILICON PLANAR* ZENER DIODES 
100 MILLIWATT VOLTAGE REGULATORS 

FZ900 SERIES & FZ950 SERIES 

GENERAL DESCRIPTION - The Fairchild General Purpose FZ900 and FZ950 silicon 
Planar* zener diodes are designed for voltage limiting applications and voltage reg­
ulation and offer controlled voltage breakdown and Planar reliability. These devices 
are available in epoxy T0-5 and T0-18 packages and are especially suited for circuit 
economy applications. 

PHYSICAL DIMENSIONS 
T0-5 

T 
.240 

T0-18 

2 LEADS 
i -'f ""~ 
~ ~--5-0:r gi~ DIA. MAXIMUM RATINGS (1) 

1z ... 
p 
T,. 
T,,. 

Maximum zener current 
Power dissipation 
Operating temperature 
Storage terr~~~P~ture 

ELECTRICAL CHARACTERISTICS (25 ° C) 

Vz 
NOMINAL ZENER 

TYPE NO. VOLTAGE 

lzr = 2mA 

T0-18 ] T0-5 Volts 

FZ 901 - 5.6 ±10% 

FZ 902 FZ 952 6.5 ±10% 

FZ 903 FZ 953 10.6 ±10% 

NOTES: 

10 mA 
100 mW 
-55°C to +125°C Maximum 
-55°C to +125°C Maximum 

Zz 
MAX. ZENER IMPEDANCE 

Zn@ 2mA Zz• @ 250µA 

Ohms Ohms 

100 750 

50 750 

50 750 

gnD1A 

1. 
MAX. 

REVERSE 
CURRENT 

µA 

lOµA @ 
Vo= 4V 

SµA @ 
Vo= 5V 

5µA@ 
Vo= 8V 

(1) The maximum ratings are limiting values above which life or satisfactory performance may be impaired. 

(2) ~BV (Vz Regulation: It is the change in V2 when measured at 12 = 1 mA to Vz measured at lz = 5 mA. 

(VTI - V,,) VTI + V,, 
(3) TC = V(T, _ T,) where V = ---2--

(V stands for Zener voltage.) 

313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 
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LEAD 
N0.2 

LEAD 
NO. 1 

NOTES: All dimensions in inches 
White dot identifies cathode lead 

T.C. 
ABV MAX. TEMPERATURE 

REGULATION COEFFICIENT 
(2) (3) 

Volts %/°C 

0.40 0.035 

0.40 0.035 

0.40 0.035 

LEAD 
NO. 2 

* Planar is a patented Fairchild process. 
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M-CR 
SILICON PLANAR MUL Tl-CURRENT RANGE REFERENCE DIODES 

GENERAL DESCRIPTION These unique Fairchild Temperature Compensated Multi-Current Range 

Diodes (M-CR) offer design freedom not previously available with reference diodes. Their broad 

operating current range, 1.0 mA through 15 mA, allows considerable freedom in selecti.on of the 

operating current level. No longer is the design engineer restricted to a 7.5-mA and/or 10-mA 

current level. 

Other features are low leakage at biases approaching the breakdown voltage, low dynamic impedance­

approximately 20 to 30 percent lower than similar reference devices, and TC as low as 0.0005 percent. 

These highly reliable, stable devices are ideally suited for applications in space vehicles and test 

equipment. 

FEATURING OPERATING CURRENT LEVELS FROM 1.0 THROUGH 15.0 mA 

ELECTRICAL CHARACTERISTICS 

Reference Voltage 

Voltage Tolerance 

Reverse Leakage Maximum 

Package D0-7 glass 

Operating Temperature 

6.6 Volts 

±5% 

200 nano amperes at 3.0 Volts at 25°C 

- 55°C to +100°C 

PHYSICAL DIMENSIONS 

0 
.02 I 11 

NOM.--+-"'1 f.­
DIA. .105 

MAX. 
DIA. 

NOTES: AU dimensions in inches. 
Weight: 0.25 gram. 

TEMPERATURE COEFFICIENT (Max) IMPEDANCE (Max) 
TYPE 

CURRENT 

RANGE %/°C (Note 1) Ohms 

NOTES: 

FSC 

M-CR2225 
M-CR2222 
M-CR2221 
M··CR2235 

M-CR2525 
M-CR2522 
M-CR2521 
M-CR2535 

M-CR2025 
M-CR2022 
M-CR2021 
M-CR2035 

JED EC 

1N4611 
1N4611A 
1N4611B 
1N4611C 

1N4612 
1N4612A 
1N4612B 
1N4612C 

1N4613 
1N4613A 
1N4613B 
1N4613C 

(Note 1} 

1-3 mA 

3-7 mA 

7-15 mA 

I = 2.0 ±0.2mA z 
0.005% at 2 mA 
0.002% at 2 mA 
0.001 % at 2 mA 
0.0005% at 2 mA 

I = 5.0 ±0.5mA z 
0.005% at 5 mA 
0.002% at 5 mA 
0.001% at 5 mA 
0.0005% at 5 mA 

I = 10.0 ± 1.0 mA z 

0.005% at 10 mA 
0.002% at 10 mA 
0.001% at 10 mA 
0.0005% at 10 mA 

I = 2.0 ± 1.0 mA 
z 

0.01% 
0.005% 
0.002% 
0.001% 

Iz = 5 ±2.0 mA 

0.01% 
0.005% 
0.002% 
0.001% 

I = 10.0 +35•0° mA z - • 

0.01% 
0.005% 
0.002% 
0.001% 

(Note 2) 

75 

25 

15 

Copyright 1965 by Fairchild Semiconductor, a division of Fairchild Camera and Instrument Corporation 

(1) Operating current may be set anywhere within the indicated current ranges and still exhibit a temperature coefficient equal to or less than the values listed. 
Temperature coefficient is determined by measuring V z at the two temperature extremes and using the following formula: 

(V at -55°C - v at +l00°C) h v vat _55.c +vat +wo•c 
TC = z VA(+155'~) 100 were, A = ----2~----

(2) Dynamic impedance is measured at the minimum operating current value (worst case). The M-CR2200series ismeasuredat IDC = 1.0 mA, M-CR2500 series 
at IDC = 3.0 mA, etc. IAC is 10% of IDC in all cases. 

F.A.IRCHILCJ 
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TEMPERATURE COEFFICIENT 
VS OPERATING CURRENT 

IMCR 22XX SERIES! 
0.0005~---~--~--~~ 

0.0004 

0.0003 

0.0002 

0.00011-----+--------t--.,,,_---t--------J 

REFERENCEt----__,_ 

--0.0001 t------+-----,.-+-----

--0.00021-------+----7'----t---

-0.00l3t---------+-------+-----l 

--0.0004t-----+-----+----+ 

-0.0005t----.<-----+-------l--· 

--0.00061---7'---+---+-------+-------J 

--0.0001~---+-----.-~-
l.O 2.0 3.0 

1 z- OPERATING CURRENT - mA 

u 

;;; 

§ 
u 

~ 

0.0005 

0Jl004 

TEMPERATURE COEFFICIENT 
VS OPERATING CURRENT 

IMCR 25XX SERIES) 

~REFERENCE 
::: -0.00011------j------,"---4-·-+----l 

~ 

~ ··0.0007 
14-MCR-OOJ 

3.0 4.0 5.0 6.0 7.0 

lz OPERATING CURRENT - mA 

The REFERENCE line on the vertical scale (6T C) of the TEMPERATURE COEFFICIENT 

VS OPERATING CURRENT graphs represents the temperature coefficient of the de­

vice at 2, 5, or 10 mA depending on the type. The typical temperature coefficients are: 

where 

Tc at Ix = Tc at Iz = 2 mA + 6 Tc 

Tc at Ix = Tc at Iz = 5 mA + f'., Tc 

TC at IX =TC at Iz = lOmA+ f'..TC 

(M--CR 22XX Series) 

(M-CR 25XX Series) 

(M-CR 20XX Series) 

any current within the range quoted for the series. 

temperature coefficient deviation show!' on gl"aphs at IZ 

TEMPERATURE COEFFICIENT 
VS OPERATING CURRENT 

IMCR 20XX SERIES! 
0.0005 I 
0.0004 r TYPICAL---+-+------+----t-7'L---1 

0.0003 t---t----+--+----+-z~.L,_,._ _ _____, 
o. 0002 t---t-----+--+-----+v----+--_____, 

0.00011----1------+-+-7'+--+----------J 

REFERENCE t---t-----+--,, /l]L_-+-----+-------i 

-0.0011 t---t-----+)T,<-LJ-+-+-----+--------i 

-0.00021----1---L'l~-+----+--+-------l 
-0.0003 1--------;l/l]L_~+--+-------+----+-------i 
-0. 00041---7LJ~1------+-+----+--+----------J 

14-MCR-002 
--0.0005 ~-~----'---+------'----'------' 

"@ 

~ 
~ 

~ 
.!' 

7.0 8.0 9.0 10 13 15 

15 

10 

1 z- OPERATING CURRENT - mA 

DYNAMIC IMPEDANCE VS 
BREAKDOWN CURRENT 

\ lll 
- TYPICAL 

SPECIFICATION 
LIMITS :s: r 5.0 

l l\L 

~ \~ 
4.0 

3.0 

2.0 

1.5 I~ 
l'J 

14-MCR-004 lJ 1.0 
1.0 2.0 5.0 10 20 

Zz - DYNAMIC IMPEDANCE 

50 
ohms 

100 

Fairchild M-CR diodes are actually Monolithic Silicon Integrated Circuits composed 

of three elements; an NPN transistor, a zener diode, and a resistor. These ele­

ments are a result of multiple diffusions into a single n-type silicon wafer. The 

integrated circuit approach eliminates the interconnections that would be necessary 

in fabricating the circuit with discrete devices. 

CIRCUIT DIAGRAM 

PHOTOMICROGRAPH OF THE M-CR 

SILICON DIOXIDE METALIZATION 

GOLD CROSS SECTION OF M"CR DIODE 
14-MCR-006 

5-151 



Special 
Transistor 
Products 

Differential Amplifiers 
Darlington Amplifiers 

Dual Transistors 
Epoxy Dual Transistors 



SPECIAL TRANSISTOR PRODUCTS NUMERICAL INDEX 

Type Page No. Type Page No. Type Page No. 

2N997 6-1 2N2974 6-16 2N4018 6-44 
2N998 6-2 FT2974 6-16 FT4018 6-48 
2N999 6-4 2N2975 6-20 2N4019 6-44 
FT1718A 6-6 FT2975 6-20 FT4019 6-48 
FT1718B 5,5 2N2976 6-24 2N4020 6-52 
FT1718C 6-6 2N2977 6-24 FT4020 6-56 
FT1718D 6-6 2N2978 6-16 2N4021 6-52 
FT1718 6-6 FT2978 6-16 FT4021 6-56 
2N2060 6-8 2N2979 6-20 2N4022 6-52 
2N2060A 6-8 FT2979 6-20 FT4022 6-56 
2N2060B 6-8 2N2980 6-28 2N4023 6-52 
2N2913 6-12 2N2981 6-28 FT4023 6-56 
2N2914 6-12 2N2982 6-28 2N4024 6-52 
2N2915 6-16 2N3423 6-32 FT4024 6-56 
2N2915A 6-16 2N3424 6-32 2N4025 6-52 
2N2916 6-20 2N3726 6-35 FT4025 6-56 
2N2916A 6-20 2N3727 6-35 2N4955 6-60 
2N2917 6-24 2N3728 6-39 2N4956 6-60 
2N2918 6-24 2N3729 6-39 2N5254 6-62 
2N2919 6-16 2N3838 6-42 2N5255 6-62 
2N2919A 6-16 FT3838 6-42 2N5256 6-62 
2N2920 6-20 2N4015 6-35 SP10800 6-66 
2N2920A 6-20 2N4016 6-35 SP10801 6-68 
2N2972 6-12 2N4017 6-44 SP10810 6-70 
2N2973 6-12 FT4017 6-48 SP10811 6-72 
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DIFFERENTIAL AMPLIFIER .SELECTION GUIDE 

Data 
Equivalent Sheet 

Single LVCEO V8E Match HFe Match HFE@ Match .:iYee1 -.:iVBE2 Filed 
NPN Type Case Type "'°*Device Volts min. mVmax. Percent min. max. UµV/°Cmax. Under 

2N2060 TO· 77* 2Nl893 60 5.0 10 30 90 10 2N2060 
2N2060A TO- 77* 2Nl893 60 3.0 10 30 90 10 2N2060 
2N2060B TO- 77* · 2Nl893 60 1.5 10 30 90 5 2N2060 
2N2223 TO- 77* 2Nl711 60 15.0 25 150 25 
2N2223A TO- 77* 2Nl711 60 5.0 25 150 25 
2N2915 TO- 77* 2N2484 45 3.0 10 100 10 2N2915 
2N2915A T0-77* 2N2484 45 1.5 10 100 5 2N2915 
2N2916 TO- 77* 2N3117 45 3.0 10 225 10 2N2916 
2N2916A TO- 77* 2N3117 45 1.5 10 225 5 2N2916 
2N2917 TO- 77* 2N2484 45 5.0 20 100 20 2N2917 
2N2918 TO- 77* 2N3117 45 5.0 20 225 -20 2N2917 
2N2919 TO- 77* 2N2484 60 3.0 10 100 10 2N2915 
2N2919A TO- 77* 2N2484 60 1.5 10 100 5 2N2915 
2N2920 TO- 77* 2N3117 60 3.0 10 225 10 2N2916 
2N2920A T0-77* 2N3117 60 1.5 10 225 5 2N2916 
2N2974 TO- 71 2N2484 45 3.0 10 100 10 2N2915 
FT2974 TO- 71 2N2484 45 1.5 10 100 5 2N2915 
2N2975 TO- 71 2N3117 45 3.0 10 225 10 2N2916 
FT2975 TO- 71 2N3117 45 1.5 10 225 5 2N2916 
2N2976 TO- 71 2N2484 45 5.0 20 100 20 2N2917 
2N2977 TO- 71 2N3117 45 5.0 20 225 20 2N2917 
2N2978 TO- 71 2N2484 60 3.0 10 100 10 2N2915 
FT2978 T0-71 2N2484 60 1.5 10 100 5 2N2915 
2N2479 T0-71 2N3117 60 3.0 10 225 10 2N2916 
FT2979 TO- 71 2N3117 60 1.5 10 225 5 2N2916 
2N2980 TO- 71 2Nl893 60 5.0 10 30 90 10 2N2980 
2N2981 TO- 71 2Nl893 60 15.0 20 25 150 25 2N2980 
2N2982 TO- 71 2Nl893 60 5.0 10 25 150 15 2N2980 
2N3423 TO- 77* 2N918 15 10.0 20 20 40 2N3423 
2N3424 TO- 77* 2N918 15 5.0 10 20 20 2N3423 
FE3424 T0-89 2N918 15 5.0 10 20 20 2N3423 
2N3728 TO- 78 2N2222 30 5.0 20 45 180 20 2N3728 
2N3729 TO- 78 , 12N2222 30 3.0 10 45 180 10 2N3728 
2N4956 TO - 78** 2N2484 25 5.0 20 100 20 2N4955 
SPl0801 T0-89 45 5.0 20 100 20 SP10801 

*Devices have been re-registered to permit use of either full-height dual TO - 5 (TO - 77) or low profile dual TO - 5 (TO - 78). 
**Epoxy dual TO - 5 (6 leaded TO - 105). 

•.**Devices also available in TO - 71 (TO - 18 Dual) and TO - 89 (Dual Flatpack). 
HTA = -55°C to + 125°C. 

6-ii 



DIFFERENTIAL AMPLIFIER SELECTION GUIDE 

Data 
Equivalent Sheet 

- ·-·---- ._, Single LVcEO V8E Match HFE Match HFE@ Match 6.Ved6.T Filed 
PNPType Case Type 0 **Device Volts min. mVmax. Percent min. max. **µV/°C max. Under 

FT1718A TO- 78 2N3251 40 1.5 10 160 350 10 FT1718A 
FT1718B TO- 78 2N3250 40 1.5 10 70 250 10 FT1718A 
FT1718C TO- 78 2N3251 40 3.0 10 160 350 20 FT1718A 
FT1718D TO- 78 2N3250 40 3.0 10 70 250 20 FT1718A 
2N3726 TO - 78 2N2907 45 5.0 10 120 20 2N3426 
2N3727 TO- 78 2N2907 45 2.5 10 120 10 2N3426 
2N4015 TO - 78 2N2907A 60 5.0 10 120 20 2N3426 
2N4016 TO - 78 2N2907A 60 2.5 10 120 10 2N3426 
2N4020 TO - 78 2N3964 45 5.0 20 250 600 20 2N4020 
2N4021 TO - 78 2N3962 60 5.0 20 100 500 20 2N4020 
2N4022 TO - 78 2N3965 60 5.0 20 250 600 20 2N4020 
Ff4022 TO - 71 2N3965 60 5.0 20 250 600 20 2N4020 
2N4023 TO- 78 2N3964 45 3.0 10 250 600 10 2N4020 
FT4023 TO- 71 2N3964 45 3.0 10 250 600 10 2N4020 
2N4024 TO· 78 2N3962 60 3.0 10 100 500 10 2N4020 
FT4024 TO· 71 2N3962 60 3.0 10 100 500 10 2N4020 
2N4025 TO - 78 2N3965 60 ' 3.0 10 250 600 10 2N4020 
FT4025 TO - 71 2N3965 60 3.0 10 250 600 10 2N4020 
2N5255 TO - 78*" 2N4250 40 5.0 20 150 750 20 2N5254 
2N5256 TO - 78"* 2N4250 40 3.0 10 150 750 10 2N5254 
SP10810 TO - 89 15 5.0 20 35 50 SP10810 

*Devices also available in TO - 71 (TO - 18 Dual) and TO . 89 (Dual Flatpack), 
••Epoxy package (6 leaded TO - 105). 
HTA = -55°C to + 125°C. 

DIFFERENTIAL AMPLIFIER NUMERICAL INDEX 

Type Page No. Type Page No. Type Page No. 

FT1718A 6-6 2N2975 6-20 2N4015 6-35 
FT1718B 6-6 FT2975 6-20 2N4016 6-35 
FT1718C 6-6 2N2976 . 6-24 2N4020 6-52 
FT1718D 6-6 2N2977 6-24 FT4020 6-56 
2N2060 6-8 2N2978 6-16 2N4021 6-52 
2N2060A 6-8 FT2978 6-16 FT4021 6-56 
2N2060B 6-8 2N2979 6-20 2N4022 6-52 
2N2915 6-16 FT2979 6-20 FT4022 ' 6-56 
2N2915A 6-16 2N2980 6-28 2N4023 6-52 
2N2916 6-20 2N2981 6-28 FT4023 6-56 
2N2916A 6-20 2N2982 6-28 2N4024 6-52 
2N2917 6-24 2N3423 6-32 FT4024 6-56 
2N2918 6-24 2N3424 6-32 2N4025 6-52 
2N2919 6-16 2N3726 6-35 FT4025 6-56 
2N2919A 6-16 2N3727 6-35 2N5255 6-62 
2N2920 6-20 2N3728 6-39 2N5256 6-62 
2N2920A 6-20 2N3729 6-39 SP10801 6-68 
2N2974 6-16 2N3838 6-42 SP10810 6-72 
FT2974 6-16 
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DARLINGTON AMPLIFIER TRANSISTORS SELECTION GUIDE 

BVee hFE hFE hFE hFE 
Device Case Volts le= lOOµA le= 1.0mA le= lOnA le= lOOmA 
Type Polarity Type (min) (min) (max) (min) (max) (min) (max) (min) (max) 

2N997 NPN TO· 72 40 1,000 4,000 7,000 70,000 
2N998 NPN TO· 72 60 800 1,600 8,000 2,000 
2N999 NPN TO· 72 60 1,000 4,000 7,000 70,000 
2N2723 NPN T0-72 60 2,000 10,000 
2N2724 NPN TO- 72 60 7,000 50,000 
2N2725 NPN TO- 72 45 2,000 10,000 2,000 10,000 
2N2785 NPN T0-72 40 600 1,200 2,000 20,000 
2N4974 PNP TO - 12* 30 20,000 25,000 50,000 30,000 60,000 25,000 50,000 
2N4975 PNP TO - 12* 30 10,000 15,000 30,000 15,000 30,000 15,000 30,000 

DARLINGTON AMPLIFIER TRANSISTOR NUMERICAL INDEX 

Type Page No. Type Page No. Type Page No. 

2N997 6-1 2N998 6-2 2N999 6-4 

DUAL TRANSISTORS SELECTION GUIDE-AMPLIFIER APPLICATIONS 

Data 
Equivalent LVeEo ft N.F. Sheet 

Device Case Single Volts hFE@ le MHz f = lkHz Filed 
Type Polarity Type *Device (min) (min) (max) mA (min) db (max) Under 

FT1718E PNP TO- 78 2N3250 20 70 350 0.1 400 6 FT1718A 
2N2913 NPN TO- 78 2N2483 45 60 240 0.01 60 4 2N2913 
2N2914 NPN TO- 78 2N2484 45 150 600 0.01 60 3 2N2913 
2N2972 NPN TO- 71 2N2483 45 60 240 0.01 60 4 2N2913 
2N2973 NPN TO- 71 2N2484 45 150 600 0.01 60 3 2N2913 
2N4017 PNP TO- 78 2N3963 80 100 350 0.01 40 3 2N4017 
FT4017 PNP TO- 71 2N3963 80 100 350 0.01 40 3 2N4017 
2N4018 PNP TO- 78 2N3962 60 100 500 0.01 40 3 2N4017 
FT4018 PNP TO- 71 2N3962 60 100 500 0.01 40 3 2N4017 
2N4019 PNP TO- 78 2N3964 45 250 500 0.01 50 2 2N4017 
FT4019 PNP TO- 71 2N3964 45 250 500 0.01 50 2 2N4017 
SP10800 NPN T0-89 2N2484 45 60 600 0.01 65 4 SP10800 
SP10811 PNP TO- 89 15 35 10.0 100 SP10811 

*Devices also available in TO - 71 (TO - 18 Dual) and TO - 89 (Dual Flatpack) 
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DUAL TRANSISTORS SELECTION GUIDE- SWITCHING APPLICATIONS 

Single LVcEO Current Range ft ton to ff 
Device *Case Device Volts mA MHz nsec nsec 
Type Polarity Type 2N No. (min) (min) (max) (min) (max) (max) 

2N3425 NPN T0-77 2N914 15 0.1 500 300 40 40 
SP8300 NPN TO- 77* 2N708 15 0.1 200 300 10 40 
SP8301 NPN TO- 77* 2N709 6 .01 100 500 15 15 
SP8307 PNP TO- 77* 2N995 15 0.1 200 100 65* 125* 
SP8314 NPN TO- 77* 2N2369 10 0.1 300 400 12 18 
SP8868 PNP TO- 77* 2N2894 12 0.1 300 400 60 90 

•Devices also available in TD - 71 (TD - 18 Dual) and TO - 89 (Dual Flatpack) 

Device 
Type 

2N4955 
2N4956 
2N5254 
2N5255 
2N5256 

Type 

FT1718E 
2N2913 
2N2914 
2N2972 
2N2973 

Type 

2N4955 
2N4956 

Polarity 

NPN 
NPN 
PNP 
PNP 
PNP 

DUAL TRANSISTOR NUMERICAL INDEX 

Page No. Type Page No. Type Page No. 

6-6 2N4017 6-44 2N4019 6-44 
6-12 FT4017 6-48 FT4019 6-48 
6-12 2N4018 6-44 SP10800 6-66 
6-12 FT4018 6-48 SP10811 6-72 
6-12 

EPOXY DUAL TRANSISTORS (6 lead TO - 105) SELECTION GUIDE 

Equivalent LVcEO V8e Match 
Single Volts mV HFE Match HFe@ Match 
Device (min) (max) Percent (min) (max) 

2N3565 25 100 
2N3565 25 5 20 100 
2N4249 60 50 750 
2N4250 40 5 20 150 750 
2N4250 40 3 10 150 750 

EPOXY DUAL TRANSISTOR NUMERICAL INDEX 

Page No. 

6-60 
6-60 

Type 

2N5254 
2N5255 

6-v 

Page No. 

6-62 
5:52 

Type 

2N5256 

avBEI -.:WBEz 

TA= -40°c to +ss•c 
µV/°C max 

20 

20 
10 

Page No. 
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2N997 
NPN HIGH GAIN COMPOUND AMPLIFIER 

DIFFUSED SILICON PLANAR"'TRANSISTOR 

FOR IMPROVED PERFORMANCE 

SEE FAIRCHILD 2N999 

GENERAL DESCRIPTION - The Fairchild 2N997 contains two NPN silicon PLANAR transistors connected as a 

compound amplifier. It is designed primarily for circuits requiring very high gain and high input impedance. PHYSICAL DIMENSIONS 
in accordance with 

JEDEC (T0·18) outline 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 

Storage Temperature 

Maximum Power Dissipation 

Total Dissipation at 25°C Case Temperature (Notes 2 and 3) 

at 25°C Free Air Temperature (Notes 2 and 3) 

Maximum Voltages and Currents 

VCBO 

VCEO 

VEBO 

Ic 

IB 

Collector to Base Voltage 

Collector to Emitter Voltage (Note 4) 

Emitter to Base Voltage 

Collector Current 

Base Current 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

Symbol 

hFE 

hFE 

hFE 

hFE(-55°C) 

V CE(sat) 

VBE 

1CBO 
ICB0(15ooc) 

1EBO 

BVCBO 

V CEO(sust) 

BVEBO 

NOTES: 

Characteristic 

DC Pulse Current Gain (Note 5) 

DC Pulse Current Gain (Note 5) 

DC Current Gain 

DC Pulse Current Gain (Note 5) 

Collector-Emitter Saturation Voltage (Note 5) 

Base-Emitter Voltage (Note 5) 

Collector Cutoff Current 

Collector Cutoff Current 

Emitter Cutoff Current 

Collector to Base. Breakdown Voltage 

Collector to Emitter Sustaining Voltage (Note 5) 

Emitter to Base Breakdown Voltage 

Min. 

7,000 

4,000 

1,000 

1,000 

0.9 

75 

40 

7.0 

-65°C to +300°C 

1.5 Watts 

0.5 Watt 

75 Volts 

40 Volts 

7.0 Volts 

300 mA 

50 mA 

Max. Units 

70,000 

1.6 Volts 

1.8 Volts 

10 nA 

10 µ.A 

10 nA 

Volts 

Volts 

Volts 

.19501~_, r-

.iia ~I I~:~ DI~ 
·21~.030MAX. .170 _J_ 

.L lT 
3 LEADS n n n .500 MIN. 

:~rn DIA Li Li u-1 

NOHS· ~II dimens1cns in inchH 
Leads•r•1old·pl•ledk0Hr 

.100 

Collector 
""~' 

Collecto1 inttinallyconnechd lo ctn 
P•ck111•ui11htis 0.411nm 

Test Conditions 

IC= 100 mA VCE = 10 v 
Ic = 10 mA VCE = 10 v 
IC= 100 µ.A VCE = 10 v 
le= 100 mA VCE = 10 v 
le= 100 mA IB 1.0 mA 

Ic = 100 mA VCE = 10 v 
IE = 0 VCB = 60 v 
IE = 0 VCB = 60 v 
le= 0 VEB = 5.0 v 
IC = 100 µ.A IE 0 

le= 30 mA IB 0 
(pulsed) 

le= 0 IE 100 µ.A 

* Planar is a patented Fairchild process. 

(1) These ratings are limiting values above which the serviceability of an,y individual semiconductor device may be impaired. 

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 

(3) These ratings give a maximum junction temperature of 175°C and junction-to-case thermal resistance of 100°C/Watt (derating factor of 10 mW/'C); junction-to­
ambient thermal resistance of 300'C/Watt (derating factor of 3.33 mW /°C). 

(4) Rating refers to a high-current point where collector to emitter voltage is lowest. 

(5) Pulse Conditions: length = 300 µsec; duty cycle :,; 2%. 

313 FAIF!CHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 

6-1 

l=AIRCHILCJ 

SEMICONDUCTOR 
A DIVISION OF FAIRCHILD CAMERA ANO INSTRUMENT CORPORATION 



2N998 
NPN ULTRA HIGH GAIN COMPOUND AMPLIFIER 

DIFFUSED SILICON PLANAR* TRANSISTOR 

GENERAL DESCRIPTION - The 2N998 is a 4 terminal device containing two high gain silicon Planar 

transistors connected as a Darlington compound amplifier in one hermetically sealed enclosure . 

This device is particularly useful in circuits requiring a very high gain, high input impedance and 

low noise unit. A fourth lead is provided making all terminals of both devices accessible. 

ABSOLUTE MAXIMUM RATINGS [Note 1) 

Maximum Temperatures 

Storage Temperature 

Operating Junction Temperature 

Lead Temperature (Soldering, No Time Limit) 

Maximum Power Dissipation 

Total Dissipation at 25°C Case Temperature 

Maximum Voltages 

at 100°C Case Temperature 

at 25°C Ambient Temperature 

Collector to Base Voltage 

Collector to Emitter Voltage 

Emitter to Base Voltage 

[Note 2 & 3] 

[Note 2 & 3] 

[Note 4] 

ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) 

Symbol Characteristic 

hFE Pulsed DC Current Gain [Note 5] 

hFE Pulsed DC Current Gain [Note 5] 

hFE DC Current Gain 

VBE (sat) Base Saturation Voltage 

VCE (sat) Collector Saturation Voltage 

Cobo Output Capacitance 

CTE Emitter Transition Capacitance 

1CBO Collector Cutoff Current 

ICBO (150°C) Collector Cutoff Current 

1EBO Emitter Cutoff Current 

BVCBO Collector to Base Breakdown Voltage 

VCEO Collector to Emitter Sustaining Voltage [Note 4] 

BVEBO Emitter to Base Breakdown Voltage 

NF Noise Figure [Note 6] 

(Power Bandwidth= 200 Hz) 

Min. 

1600 

2000 

800 

100 

60 

15 

-65°C to +3oo•c 

+200°C Maximum 

+300°C Maximum 

Max. 

8000 

1.8 

1.2 

30 

50 

10 

15 

10 

6.0 

1.8 Watts 

1.0 Watt 

0.5 Watt 

100 Volts 

60 Volts 

15 Volts 

Units 

Volts 

Volts 

pF 

pF 

mµA 

µA 

mµA 

Volts 

Volts 

Volts 

dB 

PHYSICAL DIMENSIONS 
in accordance wilh JEDEC (T0·18) outline 

-:1.195DIA1-
:l~DIA~-ll'J78 . r 
.110~ .If _J_ .030 MAX. 

4Wfs __,, TT 
.016 DIA. ~ ~ ~_'.j_ MIN. 

CONNECTION DIAGRAM 

BASE 

EMITTER~COLLECTOR r.W 
EMITTER·BASE 

NOTU:Alldlm.n1lo11ti111nch• 
L .. lh•re101ct·Pl•11d•n11 
Colltcl~, 11110111111 <OllllHI•• " ,, ... 

"uu•••••llll 044J•1m1 

Test Conditions 

Ic = 10 mA VCE = 5.0 v 
le= 100 mA VCE = 5.0 V 

IC= 1.0 mA VCE = 5.0 V 

Ic = 50 mA IB = 0.5 mA 

Ic = 50 mA IB 0.5 mA 

IE = 0 VCB = 10 v 
Ic = 0 VEB = 0.5 V 

IE= 0 VCB = 90V 

IE = 0 VCB = 90 v 
Ic = 0 v . = 

EB 10 v 
IC= 100 µA lg 0 

Ic = 30 mA IB 0 
(Pulsed) 

Ic = 0 IE = 100 µA 

le= 0.1 mA VCE = 10 V 
f = 1.0 kHz R = 5.0 Kohms g 

•Planar is a patented Fairchild process. 

FAIRCHIL.Cl 

SEMICONDUCTOR 
313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 
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NOTES: 
(1) These ratings are limiting values above which the servlceab1llty of any individual semiconductor device may be Impaired. 

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 

(3) These ratings give a maxi'!'um junc,~on temperature ?f 200°C and j~nction-to-case .th~rmal resistance of 97.2°C/Watt (de;ating factor of 10.3 mW/°C). 

(4) Rating refers to a high· current point whe:re collector-to-emitter VQltage is lowest. . 

(5) Pulse Conditions: length = 300 µsec; duty cycle = 1 %. 
(6) Measured with a constant-current supply of 20 µA connected to the emitter of the input transistor. 

SMALL SIGNAL ANALYSIS 

The common emitter hybrid parameters of the compound amplifier may be determined by analysis of the equivalent circuit shown below. 

B _I1_ 

+ 

By definition: h _J.!/ 
oe- V2/Ii=O 

The exact expressions can be shown to be: hie h. 1e I + 

hfe hfe1 t 

hoe h oe2 + 

h h + re re2 

E 

(l - hre1) (l + hfe1) hie2 

h h. + 1 oe 1 1e2 

(hfe2 - hoe1 hie2) (l + hfe1) 

h h. + 1 oe1 1e2 

(l + hfe2) (l - hre2) hoe1 

h h. + 1 oe1 1e2 

(hie2hoe1 + hre1) (l - hre) 

h h. + 1 oe1 1e2 

Where the subscripts 1 and 2 refer to the input and output transistors, respectively. 

c 

+ 

By considering typical values of the h param_eters of the individual transistors we can make the following statements: 

The above equations suggest these approximate formulas for the h parameters: 

h << 1 re1 

COMMON EMITTER PARAMETERS MEASURED AT f = 1 kHz, 1c = 1 mA, VcE = 5 v 

Symbol 

hre 

Characteristic 

Input resistance, output shorted 

Output conductance, input open 

Reverse open-circuit voltage amplification 
factor 

Forward short-circuit current amplification 
factor 

6-3 

Typical Value 

40 kohms 

130 µmhos 

4 x 10-3 

1200 
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2N999 
NPN HIGH GAIN COMPOUND AMPLIFIER 

DIFFUSED SILICON PLANAR* TRANSISTOR 

GENERAL DESCRIPTION - The Fairchild 2N999 is a four terminal device containing two high-gain 

silicon PLANAR transistors connected as a compound amplifier in one hermetically sealed enclosure. 

This device is particularly useful in circuits requiring very high gain and high input impedance. 

ABSOLUTE MAXIMUM RATINGS AS A COMPOUND AMPLIFIER (Note 1) 

Maximum Temperatures 

Storage Temperature 

Operating Junction Temperature 

Maximum Power Dissipation 

Total Dissipation at 25°C Case Temperature (Notes 2 and 3) 

at 100°C Case Temperature (Notes 2 and 3) 

at 25°C Ambient Temperature (Notes 2 and 3) 

Maximum Voltages and Current 

V CBO Collector to Base Voltage 

V CEO Collector to Emitter Voltage (Note 4) 

V EBO Emitter to Base Voltage 

IC Collector Current 

-65°C to +aoo·c 

200°c Maximum 

1.8 Watts 

1.0 Watt 

0.5 Watt 

60 Volts 

60 Volts 

15 Volts 

500 mA 

PHYSICAL DIMENSIONS 
in accordance with JEOEC (T0·18) outline 

230 -1mDIA.1-
:209DIA~- r 

.210 
If lnl_l .030 MA~ 

4LEAOS :ITT 
m DIA. a a n3MIN 

--T 
COLLECTOR 

L£AONo3 

EMITTER·BASE 
llAllNol 

CONNECTION DIAGRAM 

BASE 

EMITTERWCOLLECTall i.W 
EMITTER·BASE 

NOTES: All dimensions in inches 
Leads are 1old-plated kovar 
Coltrec:tor internally connected to case 
Package weight is 0.47 1ram 

ELECTRICAL CHARACTERISTICS AS A COMPOUND AMPLIFIER (25°C Free air temperature unless otherwise noted) 

Symbol Characteristic Min. Max. Units Test Conditions 

hFE Total DC Pulse Current Gain (Note 5} 7,000 70,000 IC= 100 mA VCE = 10 v 

hFE Total DC Pulse Current Gain (Note 5) 4,000 Ic = 10 mA YcE = 10 v 

hFE Total DC Current Gain 1,000 IC= 100 µA vcE= lOV 

hFE (-55°C) Total DC Pulse Current Gain (Note 5) 1,000 Ic = 100 mA vcE= lOV 

V CE (sat) Collector Saturation Voltage 1.6 Volts Ic = 100 mA IB = 1.0 mA 

VBE (sat) Base Saturation Voltage 1.8 Volts Ic = 100 mA 1a = 1.0 mA 

Cobo Output Capacitance 20 pF IE = 0 "ca= 10 v 

CTE Emitter Transition Capacitance 10 PF Ic = 0 VEB =0.5 V 
1CBO Collector Cutoff Current 10 nA IE= 0 vca= 60V 

ICBO (150°C} Collector Cutoff Current 10 µA IE= 0 VCB = 60 V 

1EBO Emitter Cutoff Current 10 nA Ic = 0 VEB= lOV 

BVCBO Collector to Base Breakdown Voltage 60 Volts IC= 100 µA iE 0 

V CEO (sust) Collector to Emitter Sustaining Voltage 60 Volts IC= 30 niA IB 0 
(Notes 4 and 5) (pulsed) 

BVEBO Emitter to Base Breakdown Voltage 15 Volts Ic = 0 IE = lOOµA 

• Planar is a patented Fairchild process. 

F=AI RCH I L;.CJ 

SEMICONDUCTOR 
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FAIRCHILD TRANSISTOR 2N999 

NOTES: 

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 

(3) These ratings give a maximum junction temperature of 200°C and junction-to-case thermal resistance of 97 .2°C/Watt (dera-
ting factor of 10.3 mW/°C); junction-to-ambient thermal resistance of 350°C/Watt (derating factor of 2.86 mW/°C). 

(4) Rating refers to a high-currentpoint where collector-to-emitter voltage is lowest. 

(5) Pulse Conditions: length= 300 µsec; duty cycle= 1%. 
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FT1718A THROUGH FT1718E 
PNP HIGH-GAIN, LOW-NOISE DIFFERENTIAL AMPLIFIERS 

DIFFUSED SILICON PLANAR':' II EPITAXIAL TRANSISTORS 

• TIGHT BETA MATCH • • • • • • • • • • 10% (MAX) AT 100 µA TO 1.0 mA 
• LOW V,. DIFFERENTIAL CHANGE ••• 10 µ'J/°C (MAX) AT 100 µA TO 1.0 mA 
• LOW V,. DIFFERENTIAL . • • • • . • • 1.5 mV (MAX) AT 100 µA 
• HIGH BETA •.••••••..•••• 160-350 AT 100 µA 
• HIGH fr .••••.••••.••••• 450 MHz (MIN) AT 10 mA 
• LOW NOISE FIGURE ••••••.••. 6.0 dB (MAX) AT 100 MHz 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 
Storage Temperature 
Operating Junction Temperature 
Lead Temperature (soldering, 60 second time limit) 

Maximum Power Dissipation (Notes 2 and 3) 
Total Dissipation at 25°C Case Temperature 

at 25°C Ambient Temperature 

Maximum Voltages and Current for Each Transistor 

Veso Collector to Base Voltage 
Vew Collector to Emitter Voltage (Note 4) 
Vrno Emitter to Base Voltage 
le Collector Current 

MATCHING CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

-65°C to +200°c 
+200°c 
+300°c 

One Side Both Sides 
0.635 Watt 1.1 Watts 
0.33 Watt 0.432 Watt 

FT1718A 
through FT1718E 
FT1718D 

-40Volts -20 Volts 
-40 Volts -20Volts 
-5.0 Volts -5.0 Volts 

100 mA 100 mA 

FT1718A mnsc 
FT1718B nl718D 

SYMBOL CHARACTERISTICS MIN. TYP. MAX. MIN. TYP. 

hm 
DC Current Gain Ratio (Note 5) 0.9 ~ 0.95 1.0 0.9 0.95 

hm DC Current Gain Ratio Change (Note 5) 
0.85 0.93 1.0 0.85 0.93 ~ (-55°C < +125°C) 

1v,., -Vm[ Base to Emitter Voltage Differential 0.9 1.5 1.8 
V"' • Vm [ Base to Emitter Voltage Differential 1.25 2.0 2.0 

[ ~(VBEI • Vm) [ Base to Emitter Voltage Differential Change 0.5 0.8 1.0 
(-55°C to +25°C) 

[ ~(V"' • Vm) [ Base to Emitter Voltage Differential Change 0.75 1.0 1.5 
(+25°C to +125°C) 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted.) 

FT1718A FT1718B 

MAX. 

1.0 

1.0 

3.0 
3.5 

1.6 

2.0 

FT1718C FT1718D FT1718E 
SYMBOL CHARACTERISTICS MIN. TYP. MAX. . MIN. TYP. MAX. MIN. TYP. 

h,, DC Current Gain 70 160 20 50 20 50 
hFE DC Current Gain 160 200 350 70 125 250 70 125 
hfE DC Current Gain 160 225 70 150 70 150 
hfE DC Pulse Current Gain (Note 6) 160 225 70 150 70 150 
hFe(-55°C) DC Current Gain 70 100 30 60 30 60 
h1e High Frequency Current Gain (f=lOO MHz) 2.5 3.2 2.0 2.2 2.0 2.5 
hr. High Frequency Current Gain (1=100 MHz) 4.5 6.0 4.0 5.0 4.0 5.0 

UNITS 

mV 
mV 

mV 

mV 

PHYSICAL DIMENSIONS 

NOTES: All d•mensu)M on 111<:~es 

Leadsare&old·platedkovaf 
Pacl!qewe•1ht1sJ OB cram~ 

TEST CONDITIONS 

le = 100 µA TO 1.0 mA 
Yee= -5.0V 
le = 100 µA to 1.0 mA 
Ve,= -5.0V 
le= 100 µA Vee= -5.0V 
le = 100 µA to 1.0 mA 
Ve,= -5.0V 
le = 100 µA to 1.0 mA 
Vee= -5.0 V 
le = 100 µA to 1.0 mA 
Vee= -5.0 V 

MAX. UNITS TEST CONDITIONS 

le= 10 µA Vee= -5.0V 
3!i0 le= 100 µA Vee= -5.0V 

le= 1.0 mA Vee= -5.0V 
le= 10 mA Vee= -5.0 V 
le= 1.0 mA Vee= -5.0V 
le= 1.0 mA Vee= -20V 
le= 10 mA Vee= -20V 

-·-' 

··-*Planar is a patented Fairchild prncess. 

FAJRCHILO 

SEMICONDUCTCJ 
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FAIRCHU .. D TRANSISTORS FT1718A THROUGH FT1718E 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted.) 

FT1718A FT1718B 
FT1718C FT1718D FT1718E 

SYMBOL CHARACTERISTICS MIN. TYP. MAX. MIN. TYP. MAX. MIN. TYP. MAX. UNITS TEST CONDITIONS 

VeE(sat) Collector Saturation Voltage -0.07 -0.13 -0.07 -0.13 -0.07 -0.13 Volts le= 1.0 mA le= 0.1 mA 
Vee1 .. +l Pulsed Collector Saturation Voltage -0.1 -0.14 ...,..o.1 -0.14 -0.l -0.14 Volts le= 10 mA le= 1.0mA 

(Note 6) 
VeE(sot) Pulsed Collector Saturation Voltage -0.2 -0.3 -0.2 -0.3 -0.2 -0.3 Volts le= 50 mA le= 5.0mA 

(Note 6) 
VeE(sot) Base Saturation Voltage -0.65 -0.75 -0.65 -0.75 -0.65 -0.75 Volts le= 1.0 mA le= 0.1 mA 
VeE( .. tl Pulsed Base Saturation Voltage (Note 6) -0.7 -0.77 -0.9 -0.7 -0.77 -0.9 -0.7 -0.77 -0.9 Volts le= 10 mA la= 1.0 mA 
VeE(sot) Pulsed Base Saturation Voltage (Note 6) -0.88 -1.1 -0.88 -1.1 -0.88 -1.1 Volts le= 50 mA le= 5.0mA 
leES Collector Reverse Current 0.3 15 0.3 15 nA VeE = -30V VaE = 0 
lcEs( +125°C) Collector Reverse Current 0.04 15 0.04 15 µA VcE = -30V VaE =0 
leES Collector Reverse Current 0.2 15 nA VeE = -15V VaE=O 
lcEs(+125°C) Collector Reverse Current 0.03 15 µA VeE = -15V VeE=O 
Yeeo(.u•l Collector to Emitter Sustaining Voltage -40 -40 -20 Volts le= lOmA la=O 

(Notes 2 and 6) 
BVeao Collector to Base Breakdown Voltage -40 -40 -20 Volts le= 10 µA IE=O 
BVcEs Collector"to Emitter Breakdown Voltage -40 -40 -20 Volts le= 10 µA VaE = 0 
BVEao Emitter to Base Breakdown Voltage -5.0 -5.0 -5.0 Volts lc=O IE= 10 µA 
Ccb Collector to Base Capacitance 2.2 3.5 2.2 3.5 2.2 3.5 pf IE=O Vea=-lOV 
Ceb Emitter to Base Capacitance 4.0 5.5 4.0 5.5 4.0 5.5 pf le= 0 VEe = -0.5V 
NF Noise Figure (f = 100 MHz) 3.5 6.0 3.5 6.0 3.5 6.0 dB le= 1.0 mA Vee= -5.0V 
rb'Cc Collector Base Time Constant 20 40 20 40 20 40 ps le= 10 mA VeE = -20V 

(f = 80 MHz) 

NOTES: 
(1) These ratings are limiting values above which the serviceability of any semiconductor device may be impaired. 
(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 
(3) These ratings give a maximum junction temperature of 200"C and junction to ambient thermal resistance of 530°C/Watt (derating factor of 1.89 mW/"C) for one side; 405"C/ 

Watt (derating factor of 2.47 mW/"C) for both sides. Junction to case thermal resistance of 27S°C/Watt (derating factor of 3.62 mW/°C) for one side; 160°C/Watt (derating 
factor of 6.29 mW/"C) for both sides. 

(4) Rating refers to a high-current point where collector to emitter voltage is lowest. · 
(5) Lowest of two hFE readings is taken as hm for purposes of this ratio. 
(6) Pulse Conditions: length = 300 µs; duty cycle = 1 % . 
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2N2060 • 2N2060A • 2N2060B 
NPN DIFFERENTIAL AMPLIFIERS 

DIFFUSED SILICON PLANAR TRANSISTORS 

• TIGHT V,. MATCHING--1.5 mV MAX.@ 100 µA to 1.0 mA 

• h" MATCH--10% MAX.@ 100 µA to 1.0 mA 
• h,. MATCH-- TEMPERATURE GUARANTEE--15% MAX.@ 100 µA to 1.0 mA, - 55°C to + 125°C 

• TIGHT Va, TRACKING - - 5 µVI °C MAX. @ 100 µA, - 55°C to + 125°C 

ABSOLUTE MAXIMUM RATINGS (Note ll 
Maximum Temperatures 

Storage Temperature 
Operating Junction Temperature 
Lead Temperature (Soldering, No Time Limitl 

Maximum Power Dissipation 

Total Dissipation at 25°C Case Temperature 
[Notes 2 and 31 

at 100°C Case Temperature 
[Notes 2 and 31 

at 25°C Ambient Temperature 
[Notes 2 and 31 

Maximum Voltages and Current for Each Transistor 
Vceo 

Ve•• 
VcEO 

v •• o 
le 
Vc1 e• 

Collector to Base Voltage 
Collector to Emitter Voltage (Note 4) 
Collector to Emitter Voltage (Note 4) 
Emitter to Base Voltage 
Collector Current 
Collector, to Collector, Voltage 

-65°C to +200°C 
+ 200°C Maximum 
+300°C Maximum 

One Side 

1.5 Watts 

0.86 Watt 

0.5 Watt 

Both Sides 

3.0 Watts 

1.7 Watts 

0.6 Watt 

100 Volts 
80 Volts 
60 Volts 
7.0 Volts 
500mA 

±200Volts 

MATCHING CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

2N2060 2N2060A 2N2060B 
SYMBOL CHARACTERISTIC MIN. MAX. MIN. MAX. MIN. MAX. 

hFE1 
DC Current Gain Ratio (Note 5l 0.9 1.0 0.9 1.0 0.9 1.0 ii:' 

hFE1 DC Current Gain Ratio (Note 5) 0.85 1.0 ii-;, <TA = -55°C to + 125°Cl 
IV • ., -Vml Base-Emitter Voltage Differential 5.0 3.0 1.5 
IVBEI -Vml Base-Emitter Voltage Differential 5.0 5.0 1.5 
1v •• , -v •• ,1 Base-Emitter Voltage Differential 1.5 
IA cv •• , -v .. ,i1 Base-Emitter Voltage Differential Change 1.0 0.5 0.5 

<TA= 25°C to +125°Cl 
IA (V"' -Vmll Base-Emitter Voltage Differential Change 

<TA = - 55°C to + 25°Cl 
0.8 0.4 0.4 

NF Narrow Band Noise Figure (Each Transistor) 8.0 8.0 8.0 
( f = 1.0 kHz) 

NF Broad Band Noise Figure (Each Transistor) 8.0 8.0 8.0 
(Note 7) 

313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 
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UNITS 

mV 
mV 
mV 
mV 

mV 

dB 

dB 

PHYSICAL DIMENSIONS 

CONNECTION DIAGRAM 
EMITIER 

COLLECT:@EMITIER 

Tab~BASE 
COUECTOR 

NOTES: Altd1mensio11S in inches 
Leadsaregold·plaledkovar 
.\llleadselectfical!Jiso1altd 
weigh!: l.32g11ms 

TEST CONDITIONS 

le= 100 µA to 1.0 mA Ve• =5.0V 

le= 100µAto1.0mA Ve, =5.0V 

le= lOOµA Ve• =5.0V 
le= l.OmA V'°" =5.0V 
le = 100 µA to 1.0 mA Ve, = 5.0 V 
le= 100µA Ve, =5.0V 

le= 100µA Ve• =5.0V 

le= 300 µA Ve• =lOV 
P.B.W. = 200 Hz Rg = 510n 
le= 300µA Vc.=lOV 

BROADBAND Rg = 1.0 kn 

F.AIRCHILCJ 

SEMICONDUCTOR 
A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 



FAIRCHILD TRANSISTORS 2N2060 • 2N2060A • 2N2060B 

ELECTRICAL CllARACTERISllCS FOR EACH TRANSISTOR !2.5°C Free Air Temperature unless otherwise noted) 

2N2060 2N2060A .2N2060B 
SYMBOL CHARACTERISTIC MIN. MAX. MIN. MAX. MIN. MAX. UNITS TEST CONDITIONS 

hFe DC Pulse Current Gain !Note 6) 50 150 50 150 50 150 le=lOmA Vce =5.0V 
hFE DC Current Gain 40 120 40 120 40 120 le= 1.0mA Va= 5.0 V 
hFE DC Current Gain 30 90 30 90 30 90 le= lOOp.A Va= 5.0V 
hFE DC Current Gain 25 75 25 75 25 75 le= lOµA Vee= 5.0 V 
Vae(satJ Pulsed Base Saturation Voltage !Note 6) 0.9 0.9 0.9 Volts le::;: 50mA la= 5.0mA 
Vce(sat) Pulsed Collector Saturation Voltage !Note 6) 1.2 0.6 0.6 Volts Ii:= 50mA la= 5.0mA 
lcao Collector Cutoff Current 2.0 2.0 2.0 nA IE= 0 Vea= 80V 
lcao!150°Cl Collector Cutoff Current 10 10 10 p.A IE::;: 0 Vea= 80V 
-BVcao Collector to Base Breakdown Voltage 100 100 100 Volts le= 100 µA IE= 0 . 
VeeR(sust) Collector to Emitter Sustaining Voltage 80 80 80 Volts le= lOOmA RBE ~ 100 

!Notes 4 and 6l (pulsed) 
VcEo!sustl Collector to Emitter Sustaining Voltage 60 60 60 Volts le= 30mA 1. = 0 

!Notes 4 and 6) · (pulsed) 
BVEao Emitter Breakdown Voltage 7.0 7.0 7.0 Volts le= 0 IE= 100 µA 
Isac Emitter Cutoff Current 2.0 2.0 2.0 nA le= 0 V11 = 5.0V 
hre High Freqency Current Gain 3.0 3.0 3.0 8.0 le= 50mA Va=lOV 

(f = 20MHzl 
Cobo Open-Circuit Output Capacitance 15 15 15 pf IE= 0 Vea= lOV 

· C;bo Open·Circuit Input Capacitance. 85 85 85 pf le= 0 VEB = 0.5 v 

SMALL SIGNAL CHARACTERISTICS FOR EACH TRANSISTOR (f = 1 kHz) 

2N2060 2N2060A 2N2060B 
SYMBOL CHARACTERISTIC MIN. MAX. MIN. MAX. MIN. MAX. UNITS TEST CONDITIONS 

h,. Small Signal Current Gain 50 150 50 150 50 150 le= 1.0mA Vce = 5.0V 
h;. Input Resistance 1.0 4.0 1.0 4.0 1.0 4.0 kOhms le= 1.0mA Vee= 5.0V 
hoe Outp~t Conductance 4.0 16 4.0 16 4.0 16 µmhos le= 1.0mA Vce=5.0V 
h;b Input Resistance 20 30 20 30 20 30 Ohms le= 1.0mA Vea= 5.0V 
h,. Voltage Feedback Ratio 10 x10-• le= l.OmA Vee=5.0V 

TYPICAL COMMON BASE CHARACTERISTICS 

le¥ COLLECTOR CURRENT - mA Yee - COLLECTOR VOLTAGE - VOLTS TJ. - JUNC,TION TEMPERATURE - 1 C 

TYPICAL COMMON EMITTER CHARACTERISTICS 
~ LI r-r-ir-T--o---r--r-r-r.-~-,~r-i 

~ ~ .; 1.0l----11----1r-!=:.....f--l-+-+-+-+--I 

~ 0.9 l----11----11-1'H--+--+--+---+---+--+--l 
~ 2~1--1--l---+-+--+-+-+---t>''*:;~ 
;:! 
12 
~ 1.51---11---1--1--1--1--t~SP'!--+'--1 

; 
l'.l 1.01----l--+--+--+-----+--+--+--t----t 

!ii 
~ os~h~~i">.~!ll!Jl"f-+--+-+-+--t--t-1 iii . . h., 

a 

le - COLLECTOR CURRENT - mA Yee - COLLECTOR VOLTAGE - VOLTS Tj - JUNCTION TEMPERATURE - •c 
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FAIRCHILD TRANSISTORS 2N2060 • 2N2060A • 2N20608 

TYPICAL ELECTRICAL CHARACTERISTICS 
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FAIRCHILD TRANSISTORS 2N2060 • 2N2060A • 2N2060B 

NOTES: 
(1) These ratings are. limiting values above which the serviceability of any individual semiconductor. device may be impaired. 
(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operation. 
(3) These ratings give a maximum junction temperature of 200'C and junction to case thermal resistanc.e of 117°C/watt (derating factor of 8.6 mW/°C) for one side; 58.3°C/watt (derating fac­

tor of 17.2 mW/°C) for both sides. Junction to ambient thermal resistance of 350°C/watt (derating factor of 2.86 mW/°C) for one side; 292°C/watt (derating factor of 3.43 mW!°C) for 
both sides. · 

(4) Rating refers to a high-current point where collector tii emitter voltage is lowest. 
(5) lowest Of the two hFE readings is taken as heei for purposes of this ratio. 
(6) Pulse Conditions: length=: 300 µs; duty cycle:::: 1%. 
(7) The amplifier used for this measurement has a power bandwidth of 15.7 kHz and a response which rolls off 6 dB per octave where the 3 dB points are approximately at 25 Hz and 10 kHz. 
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2N2913 • 2N2914 • 2N2972 • 2N2973 
NPN LOW LEVEL, LOW NOISE DIFFERENTIAL AMPLIFIERS 

DIFFUSED SILICON PLANAR* TRANSISTORS 

These six-terminal devices each contain two isolated high-gain, low-noise NPN double-diffused 
silicon PLANAR transistors in one hermetically sealed enclosure. They are designed for use in 
high performance amplifier and differential amplifier circuits requiring high-gain and low-noise at 
low current levels. The 2N2913 is an exact counterpart to the 2N2972 as is the 2N2914 to the 
2N2973, only differences are packages and power ratings. 

ABSOLUTE MAXIMUM RATINGS [Note l] 

Maximum Temperatures 
Storage Temperature 
Operating Junction Temperature 
Lead Temperature (Soldering, 60 sec Time Limit) 

Maximum Power Dissipation 
2N2913 
2N2914 

2N2913 
2N2914 

-65°C to +2oo•c 
200°c Maximum 
300°C Maximum 

2N2972 
2N2973 

2N2972 
2N2973 

One Side Both Sides One Side Both Sides 
Total Dissipation at 25°C Case 

TemperatcJre [Notes 2 & 3] 

Total Dissipation at 1oo·c Case 
Temperature [Notes 2 & 3] 

Total Dissipation at 25°C Ambient 
Temperature [Notes 2 & 3] 

0.75 Watt 1.5 Watts 0.5 Watt 0.75 Watt 

0.43 Watt 0.86 Watt 0.29 Watt 0.43 Watt 

0.3 Watt 0.6 Watt 0.25 Watt 0.30 Watt 

Maximum Voltages and Current for Each Transistor 

Vceo Collector to Base Voltage 
Vceo Collector to Emitter Voltage [Note 4] 
Vuo Emitter to Base Voltage 
le Collector Current 

MATCHING CHARACTERISTICS 
(25°C free air temperature 
unless otherwise noted) 

2N2913 
2N2972 

2N2914 
2N2973 

45 Volts 
45 Volts 
6.0 Volts 

30mA 

Symbol Characteristics Min. Max. Min. Max. Units Test Conditions 

h .. DC Current Gain 60 240 

Ve• (sat) Collector Saturation Voltage 0.35 

lceo Collector Cutoff Current 10 
lceo (150°C) Collector Cutoff Current 10 

Yceo (sust) Collector to Emitter Sustain· 45 
ing Voltage [Notes 4 and 5] 

NF Narrow Band Noise Figure [Note 6] 4.0 

NF Wide Band Noise Figure [Note 7] 4.0 

NOTES: 

150 600 

0.35 

10 

10 

45 

3.0 

3.0 

Volts 

nA 
µA 

Volts 

dB 

dB 

le = 10 µA Vee = 5.0 V 

le= 1.0 mA 11 = 0.1 mA 

le=O Vea= 45V 

le = 0 Vea = 45 V 

le = 10 mA' I, = 0 
(pulsed) 

le = 10 µA Vee = 5.0 V 

le = 10 µA Vee = 5.0 V 
*Planar is a patented Fairchild process. 

(1) These ratings are limiting values above which the serviceability of any semiconductor device may be 
impaired. 

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low 
duty cycle operations. 

(3) These ratings give a maximum junction temperature of 200°C and junction·to-ambient thermal resistance 
of 584°C/watt (derating factor of 1.71 mW/°C) for one side; 292°C/watt (der!'ting_factor of ~.42 mW/"C) 
for both sides for the 2N2913 and 2N2914. For the 2N2972 and 2N2973 1unct1on-to-amb1ent thermal 
resistance of 700°C/watt (derating factor of 1.43 mWl°C) for one side; 584°C/watt (derating factor of 
1. 71 mW/ ° C) for both sides. 

(4) Rating refers to a high current point where collector-to-emitter voltage is lowest. 

(5) Pulse Conditions: length = 300 µsec; duty cycle= 1 % . 

PHYSICAL DIMENSIONS 

:33s .335 
JO!IDIA. 

.125 .260 
.009 .140 "°f=f g l 

...,,, t- -+ Pi.ne 

~:::. au n aa _i 

CONNECTION DIAGRAM 

LudNo l 

.:::·.:·,'t55)i """'. w ...... 
LudNi. 1 

MOllS·~~~~.n~,~~!. .. 
lHdl .... OI~ Plll•G ···~· 
Pac~•P--•lhlot\ U1••_,1 

2N2913 2N2914 

PHYSICAL DIMENSIONS 

CONNECTION DIAGRAM 

L~::dN~~::® Lead No.5 
WeadNo.6 

Lead No. 7 
BOTTOM VIEW 

NOTES: All dimensions 1n inches 
Leads are gold-plated kovar 
Package weight is 0.62 aram 

2N2972 2N2973 

F=AIRCHILCJ 

SEMICONDUCTOR 
313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 A DIVISION _OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 
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FAIRCHILD TRANSISTORS 2N2913 • 2N2914 •2N2972 • 2N2973 

ELECTRICAL CHARACTERISTICS (25°C free air temperature unless otherwise noted) 

SY.MBOL CHARACTERISTIC MIN. MAX. UNITS TEST CONDITIONS 

h .. DC Current Gain 150 le= 1.0 mA VeE = 5.0 V 

hFE DC Current Gain 100 le= 100 µA VeE = 5.0 V 

h,. (-55°C) DC Current Gain 15 le= 10 µA VeE = 5.0 V 

VaE (on) 

leEO 

lno 

Cobo 

hr. 

h;b 

hob 

BVeao 

BVEBo 

JOO 

0 

Emitter-Base On Voltage 0.7 Volts le= 0.1 mA VeE = 5.0 V 

Collector Cutoff Current 2.0 nA 1. = 0 VeE = 5.0 V 

Emitter Cutoff Current 2.0 nA le= 0 VEa = 5.0V 

Output Capacitance 6.0 pF IE::;:: 0 Vea= 5.0V 

High Frequency Current Gain (f = 20 MHz) 3.0 le= 0.5 mA VeE = 5.0 V 

Input Resistance (f = 1 kHz) 25 32 Ohms le= 1.0 mA Ve1 = 5.0 V 

Output Conductance (f = 1 kHz) 1.0 µmhos le= 1.0 mA Ve1 = 5.0 V 

Collector to Base Breakdown Voltage 45 Volts le= 10 µA IE= 0 

Emitter to Base Breakdown Voltage 6.0 Volts IE= 10 µA le= 0 

TYPICAL ELECTRICAL CHARACTERISTICS 

COLLECTOR CHARACTERISTICS 

Ver - COLLECTOR VOLTAGE - VOLTS 

PULSED DC CURRENT GAIN 
VERSUS COLLECTOR CURRENT 

f-- Ver· l.O v J..-
TA· 25°C 

L 

I/ 
.lL 

k 
~ y 

COLLECTOR CHARACTERISTICS 

T • 25°C 

i5 
~ 6 e ~--1-"""'--l~L--~J."-_Jil---J 

~ 4..,_-1--___,___ 

8 

Ver - COLLECTOR VOLTAGE - VOLTS 

CONTOURS OF CONSTANT 
BANDWIDTH PRODUCT lfrl 

COLLECTOR CHARACTERISTICS 

Ver - COUECTOR VOLTAGE - VOLTS 

CONTOURS OF CONSTANT 
NARROW BAND NOISE FIGURE 

0.001 0.01 0.1 10 0.1 10 

'c .. COLLECTOR CURRENT - mA 
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NARROW BAND NOISE FIGURE 
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'c - COLLECTOR CURRENT - mA 
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FAIRCHILD TRANSISTORS 2N2913 • 2N2914 • 2N2972 • 2N2973 
ELECTRICAL CHARACTERISTICS (25°C free air temperature unless otherwise noted) 

SYMBOL CHARACTERISTIC MIN. MAX. UNITS TEST CONDITIONS 

h,e DC Current Gain 300 le= 1.0 mA Vee= 5.0 V 

h,e DC Current Gain 225 le= 100 µA Vee= 5.0 V 

hFE (-55°C) DC Current Gain 30 le= 10 µA Vee= 5.0 V 

V,e (on) Emitter-Base On Voltage 0.7 Volts le= 0.1 mA Vee= 5.0 V 

leeo Collector Cutoff Current 2.0 nA 11=0 Vee= 5.0 V 

leao Emitter Cutoff Current 2.0 nA le= 0 Vea= 5.0 V 

Cobo Output Capacitance 6.0 pF le=O Ve1 = 5.0 V 

h,. High Frequency Current Gain (f = 20 MHz) 3.0 le= 0.5 mA Vee= 5.0 V 

h;b Input Resistance (f = 1 kHz) 25 32 Ohms le= 1.0 mA Ve1 = 5.0 V 

hob Output Conductance (f = 1 kHz) 1.0 µmhos le= 1.0 mA Ve1 = 5.0 V 

BVe10 Collector to Base Breakdown Voltage 45 Volts le= 10 µA le= 0 
BVeao Emitter to Base Breakdown Voltage 6.0 Volts 1, = 10 µA le= 0 

TYPICAL ELECTRICAL CHARACTERISTICS 

COLLECTOR CHARACTERISTICS COLLECTOR CHARACTERISTICS COLLECTOR CHARACTERISTIC!> 

~ 
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CONTOURS OF CONSTANT 
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le - COLLECTOR CURRENT -µA 
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WIDE BAND NOISE FIGURE 
VERSUS SOURCE RESISTANCE 
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l 
IZ 
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FAIRCHILD TRANSISTORS 2N2913 • 2N2914 • 2N2972 • 2N2973 

TYPICAL ELECTRICAL CHARACTERISTICS 

COLLECTOR-BASE DIODE REVERSE 
CURRENT VERSUS 

REVERSE BIAS VOLTAGE 

Vee - COLLECTOR-BAS£ VOLTAGE - VOLTS 

COLLECTOR SATURATION VOLTAGE 
VERSUS COLLECTOR CURRENT 

(THESE CURVES APPLY TO ALL UNITS) 

COLLECTOR-BASE DIODE REVERSE 
CURRENT VERSUS TEMPERATURE 

111'.Xl I 
F=vce • 16V 

1 
ff 

z 
1Z 
1 0.0 
~ so 75 

iz2l 
~ 

L 

100 l~ 150 

TA· AMBIENTIEMPERATURE • "C 

7 

OUTPUT CAPACITANCE VERSUS 
REVERSE BIAS VOLTAGE 

175 

Jl--+--+--+--+-+--+--+--+-+-1 

BASE-EMITTER ON VOLTAGE 
VERSUS COLLECTOR CURRENT 

~ 10.2 t--+-+++--+--+-H+--+--+-t-H 
>~ 

O:.,..-,,.,,._......,,.,_-+--!:.....__.-!-~--:t:-'-'-:!. 
0.1 o.z o.s 1 s 10 20 so 

le - COLLECTOR CURRENT - mA 

EMITTER TRANSITION CAPACITANCE 
VERSUS REVERSE BIAS VOLTAGE 

~~ o.02f--+-+-++--+-1-++1---+--+-+-H 
> 'c •IO Is t--+--+--+--T--T--T---t---r- I J: 0-1 

0•01 1'-o.1~0""'.2....._.,oi-.,-.s-+1 --+z .....__._..s --;,10---.;,20~'-!so. 00 lZ 16 20 

le - COLLECTOR CURRENT - mA REVERS£ BIAS VOLTAGE • VOLTS 

NOISE FIGURE VERSUS FREQUENCY 

oCTIJ:EE."-':fff~~IT g:~:BI:.LCTIITIIJ]:J 
10·l lo·Z 10·! JO llf 

I • FREQUENCY - MHz 

NOTES: (Continued) 

(6) Frequency= 1000 Hz; Rs= 10 kQ; 200 cycle power bandwidth. For more information send for 
Fairchild Publication APP-13/2. 

(7) The amplifier used for this measurement has a power bandwidth of 15.7 kHz and a response which 
rolls off 6 dB per octave where the 3 dB points are approximately at 25 Hz and 10 kHz Rs= 10 kQ, 
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2N2915/2N2915A·2N2919/2N2919A 
2N2974/FT2974·2N2978/FT2978 

NPN LOW-LEVEL, LOW-NOISE DIFFERENTIAL AMPLIFIERS 
DIFFUSED SILICON PLANAR* TRANSISTORS 

FEATURES 
• HIGH BREAKDOWN -- 60 VOLT LVc'° 
• HIGH CURRENT GAIN AT LOW COLLECTOR CURRENT -- 60 MIN AT 10 µA PHYSICAL DIMENSIONS PHYSICAL DIMENSIONS 

• TIGHT V., MATCHING - - 1.5 mV MAX AT 100 µA 
• TIGHT VBE TRACKING--5 µV/°C MAX AT 100 µA -55°C to + 125°C 
• BETA MATCH GUARANTEED OVER TEMPERATURE - - 15% MAX 

FROM 100 µA to 1.0 mA, -55°C to + 125°C 
• LOW NOISE - - 4.0 dB MAX AT 1 kHz 

ABSOLUTE MAXIMUM RATINGS [Note ll 

Maximum Temperatures 
Storage Temperature 
Operating Junction Temperature 
Lead Temperature (Soldering, GO seconds time limit) 

Maximum Power Dissipation [Notes 2 and 31 2N2915 
2N2915A 
2N2919 
2N2919A 

Total Dissipation 
at 25°C Case Temperature 

Total Dissipation 
at 100°C Case Temperature 

Total Dissipation 
at 25°C Ambient Temperature 

One 
Side 

0.75 w 
0.43W 

0.3W 

Both 
Sides 

1.5 w 

0.8GW 

0.5W 

-G5°C to +200°C 
200°C Maximum 
300°C Maximum 

One 
Side 

2N2974 
FT2974 
2N2978 
FT2978 

Both 
Sides 

0.5W 0.75 w 

0.29W 0.43 w 

0.25W 0.3 w 
Maximum Voltages and Current for Each Transistor 2N2915 2N2919 

NOTES. All d1mens1ons ITT inches 
LeadsaregoklplaledkO'<'ilf 
PacKll11e we1&ht is l.27 grams 

:;~DIA ~I i ~~~DIA 
.030 r.210 
MAX. .170 

Seating L 1i 
Plane r 

~ot~ADS m nm .500 MIN. 

.016 DIA. wu w-1 

Collector 
Base 

Emitter 

NOTES:Alldimenst0nsininches 
Leads1regokl·plaledkovar 
PKkap wei1ht is 0.59 cram 

2N2915A 2N2919A 2N2915/2N2915A ·2N2919/2N2919A 2N2974/FT2974 • 2N2978/FT2978 

2N2974 2N2978 
FT2974 FT2978 

Vceo Collector to Base Voltage 45 v GOV 
Ve'° Collector to Emitter Voltage [Note 41 45 v GOV 
V,.o Emitter to Base Voltage G.OV 6.0V 
le Collector Current 30 mA 30mA 

MATCHING AND ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

2N2915A 2N2915 
2N2919A 2N2919 
FT2974 2N2974 
FT2978 2N2978 

SYMBOL CHARACTERISTIC MIN. MAX. MIN. MAX. 

hm 
11;;-; 

t; 
lv,,,-v.,,I 
IVm-Voe2I 
IA(Vm-V.,,ll 

IA(Vm-V.,,JI 

DC Current Gain Ratio [Note 51 0.9 

DC Current Gain Ratio (TA = - 55°C to + 125°C) 0.85 
[Note 51 

Base-Emitter Voltage Differential [Note 61 
Base-Emitter Voltage Differential [Note Gl 
Base-Emitter Voltage Differential Change 

(TA= -55°C to +25°C) 
Base-Emitter Voltage Differential Change 

(TA= +25°Cto +125°Cl 
High Frequency Current Gain (f = 20 MHzl 3.0 

1.0 0.9 1.0 
1.0 

2.0 5.0 
1.5 3.0 
0.4 0.8 

(5 µV/°C) (10 µV/°C) 
0.5 1.0 

(5 µV/°C) no µVI °Cl 
8.0 3.0 

313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 
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UNITS TEST CONDITIONS 

le = 100 µA, Vee = 5.0 V 

le= 100 µA to 1.0 mA, Vee= 5.0 V 

mV le = 10 µA to 1.0 mA, Vee = 5.0 V 
mV le= 100 µA, Vee= 5.0 V 
mV le= 100 µA, Vee= 5.0 V 

mV le = 100 µA, Vee = 5.0 V 

le = 0.5 mA, Vee = 5.0 V 

" Planar is a patented Fairchild process. 

FAIRCHILC 

SEMICONDUCTOR 
A DIVISION OF FAIRCHILD CAMERA ANO INSTRUMENT CORPORATION 



2N2915/2N2915A·2N2919/2N2919A·2N2974/FT2974·2N2978/FT2978 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted} 

(FOR HIGHER CURRENT GAIN DEVICES REFER TO 2N2916 DATA SHEET) 2N2915 2N2919 

SYMBOL 

h •• 
h •• 
h •• 
h.e(-55°Cl 
Vee (sat} 
Vee (QNl 
leao 
leao 050°C} 
leeo 
l.,o 
Cobo 
hib 
hob 
BVeao 
Yceo (sustl 

BVuo 
NF 

NF 

Cibo 

2N2915A 2N2919A 
2N2974 2N2978 
FT2974 FT2978 

CHARACTERISTIC MIN. MAX. MIN. MAX. UNITS TEST CONDITIONS 

De Current Gain 150 150 le= 1.0 mA Ve,= 5.0V 
De Current Gain 100 100 le= 100 µA Vee= 5.0V 
De Current Gain 60 240 60 240 le= 10µA Ve,=5.0V 
De Current Gain 15 15 le= 10 µA Ve,= 5.0V 
Collector Saturation Voltage 0.35 0.35 Volts le= l.OmA le= 0.1 mA 
Emitter-Base ON Voltage 0.7 0.7 Volts le= 0.1 mA Vce=5.0V 
Collector Cutoff Current 10 2.0 nA 1, = 0 Vee= 45 V 
Collector Cutoff Current 10 10 µA 1, = 0 Vee= 45 V 
Collector Cutoff Current 2.0 2.0 nA le= 0 Ve,= 5.0 V 
Emitter Cutoff Current 2.0 2.0 nA le= 0 v .. = 5.0 v 
Output Capacitance• (f = 140 kHz) 6.0 6.0 pF le= 0 Vea= 5.0 V 
Input Resistance (f = 1.0 kHz} 25 32 25 32 Ohms le= 1.0 mA Vee= 5.0 V 
Output Conductance (f = 1.0 kHz} 1.0 1.0 µmhos le= 1.0 mA Vee= 5.0 V 
Collector to Base Breakdown Voltage 45 60 Volts le= lOµA 1, = 0 
Collector to Emitter Sustaining Voltage 45 60 Volts le= lOmA le= 0 

(pulsed} [Notes 4 and 7l 
l,=lOµA Emitter .to Base Breakdown Voltage 6.0 6.0 Volts le= 0 

Narrow Band Noise Figure (f = 1.0 kHz) 4.0 4.0 dB le= 10 µA Vce=5.0V 
Rs= 10 kn, PBW = 200 Hz, 

Wide Band Noise Figure (f = 10 Hz to 10 kHz) 4.0 4.0 dB le= 10 µA 
Rs= 10 kn 

Input Capacitance- (f = 1.0 MHz) 2N29l SA • FT2974 10 2N2919A • FT2978 10 pF le= 0 

TYPICAL ELECTRICAL CHARACTERISTICS 

COLLECTOR CHARACTERISTICS* 

VCE - COLlfCTOR VOLTAGE - V 

COLLECTOR CHARACTERISTICS* 

18 • 0 
0 0.__..._.ro___.__.~....._...__~__..__.80 

VcE - COLLECTOR VOLTAGE - V 
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COLLECTOR CHARACTERISTICS* 

~ 
~ 6 

g 11--t.--"'l----+-+--t-+t---lt-~ 

1:l 411f-+--+--
8 

JOO 

VcE - COLlfCIOR VOLTAGE - V 

PULSED DC CURRENT GAIN 
VERSUS COLLECTOR CURRENT 

80 

I- VCE • 5.0 V j.---
TA· 15'C A 

~ v 
L1 

j,.d 

l2l 
J.( 

' v 
0 f 
0 1 

0.01 0.1 10 0.001 

le -- COLUCTOR CURRENT - mA 

Vee= 5.0 V 
PBW = 15.7 kHz 
v .. = 0.5 v 



2N2915/2N2915A·2N2919/2N2919A•2N2974/FT2974·2N2978/FT2978 

TYPICAL ELECTRICAL CHARACTERISTICS 

CONTOURS OF CONSTANT 
BANDWIDTH PRODUCT <frl 

0.1 '--'-"'-'...1.--'--C-J....W.--'--'--'--L.I--' 
0.01 O.l 10 

!Ok 

5k 

200 

IC - COLUCTOR CURRENT - mA 

CONTOURS OF CONSTANT 
NARROW BAND NOISE FIGURE 

1l'l ~ 
~ 

t..\ ~ ~l 
~ Kl ~ ~ 

11 [I 1 \ J 2, \ 
~ r~ f\ 
Il ~ t-v 

:n ::S.:l"S: IS i1 
VcE • 5 V ~ I'- l1 
l•IMHz :~ 
Bandwidth ~ 200 kHz NN.. 

CONTOURS OF CONSTANT 
NARROW BAND NOISE FIGURE 

le ·COLLECTOR Cl.llRENT • llA 

WIDE BAND NOISE FIGURE 
VERSUS SOURCE RESISTANCE 

io vcE :r; v ~I~I~~---+-+-++---< 
Power Bandwidth rl 15. 7 kHz 

I 

-~: 
O'----'-...........__.__._~....._-"--~~. 100 

0.01 0.1 l.O Ill lk 2k Sk lOk 20k !Ok lOOk 
'c -COLUCTOR CURRENT - mA R!> - SOURCE RESISTANCE ·OHMS 

NOISE FIGURE VERSUS FREQUENCY 

",..J\ 'c · t mA, R, ·soon V lfi'1 
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2N2915/2N2915A·2N2919/2N2919A·2N2974/FT2974·2N2978/FT2978 

TYPICAL .ELECTRICAL CHARACTERISTICS 

NOTES: 

o. 

-~ 

1i 

COLLECTOR-BASE DIODE REVERSE 
CURRENT VERSUS 

REVERSE BIAS VOLTAGE 
I 

TA· 25°C -

I _j_ 

v 
/ z v 

lL'. 
~ 

Vi 
20 lO 40 

Vee - COlUCTOR-BASE VOLTAGE - vous 

COLLECTOR SATURATION 
VOLTAGE VERSUS 

COLLECTOR CURRENT 

50 

~ o.02 lc· IOle 
0· 01 ~0.1~0.2..-'-"-to_.,.-, --+, __,,_...__,_.,..__,,~o _20.,_.-'-!50· 

le - COLLfCTOR CURRENT. mA 

COLLECTOR-BASE DIODE REVERSE 
CURRENT VERSUS TEMPERATURE 

IIX!l __ _::-r;c =--- -- t-- Z 
~ ~Vee· 45V=/----- ---·- ------P'-­

f--""---~ -+-_zf--
100 IL'. ffi 

~ ~ ~------jf----\--+--T~-+----t-----i 

~ l01===1l--==::=:i~2~1L'.==!==:$==! 
~ r----- ___ [Z_-+---+---+----; 

~ I L 

~u -=z'J 
0 

o.1pz 

u 

0 · 01 25'---~50---!o1s--1""00~~,!=-25--,!15"'°0-..,._115 

TA - AMBIENT TEMPERATURE - "C 

!;1 
~ 

OUTPUT CAPACITANCE VERSUS 
REVERSE BIAS VOLTAGE 

~ 21--+---+--+--+-+-+-l--+--+--I 
'3 

11--+---+--+--+-+-t-t--+--+--I 

1--+---+--+--+-+--J-t--+- ll 0-

0 o 12 16 20 

REVERSE BIAS VOLTAGE - VOLTS 

(!)These ratings are limiting values above which the serviceability of any semiconductor device may be impaired. 

BASE-EMITTER ON VOLTAGE 
VERSUS COLLECTOR CURRENT 

~ 0.21---+-~l--+---+-+++---+--+-+-H 

iii 
> 

o.._,__~~~~~~_,___~__._~~ 
0.1 0.2 0.5 I IO 20 50 

tc - COLUCTOR CURRENT - mA 

EMITTER TRANSITION 
CAPACITANCE VERSUS 

REVERSE BIAS VOLTAGE 

11--+---+--+--+-+-t-l--+--+--i 

REVERSE BIAS VOLTAGE- VOLTS 

(2) These are steady state limits. The factory should be consulted on applications involving_ pulsed or low duty cycle operations. 
(3) These ratings give a maximum junction temperature of 200°c and junction to ambient thermal resistance of 584°C/watt (derating factor of 1.71 mW/°C) for one side; 350°C/watt 

(derating factor of 2.86 mW/°C) for both sides for the 2N2915, 2N2915A, 2N2919, and 2N2919A. For the 2N2974, FT2974, 2N2978, and FT2978, junction to ambient thermal resistance 
of 700°C/watt (derating factor of 1.43 mW/°C) for one side; 584°C/watt (derating factor of 1.71 mW/°C) for both sides. 

(4) Rating refers to a high current point where collector to emitter voltage is lowest. 
(5) Lowest of two hFE readings is taken as hFEI for purposes of this ratio. 
(6) Absolute values. 
(7) Pulse Conditions: length= 300 µs; duty cycle= 1%. 
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2N2916/2N2916A•2N2920/2N2920A 
2N2975/FT2975•2N2979/FT2979 

NPN LOW-LEVEL, LOW-NOISE DIFFERENTIAL AMPLIFIERS 
DIFFUSED SILICON PLANAR*TRANSISTORS 

• HIGH BREAKDOWN - 60 VOLT LVc•o 
• HIGH CURRENT GAIN AT LOW COLLECTOR CURRENT -150 MIN AT 10 µA 
-• TIGHT .'fu. MATCHING-1.5 mV MAX AT 100 µA 
• TIGHT v •• TRACKING-5 µV/°C MAX AT 100 µA -55°C to +125°C 
• BETA MATCH GUARANTEED OVER TEMPERATURE-15% MAX 

FROM 100 µA to 1.0 mA, -55°C to + 125°C 
• LOW NOISE - 3.0 dB MAX AT 1 kHz 
* Planar is a patented Fairchild process. 

ABSOLUTE MAXIMUM RATINGS {Note ll 
Maximum Temperatures 

Storage Temperature 
Operating Junction Temperature 
Lead Temperature (Soldering, GO seconds time limit) 

Maximum Power Dissipation [Notes 2 and 31 2N291G 

Total Dissipation 
at 25°C Case Temperature 

Total Dissipation 
at 100°C Case Temperature 

Total Dissipation 
at 25°C Ambient Temperature 

2N2916A 
2N2920 
2N2920A 

One Both 
Side Sides 

0.75 w 1.5 w 
0.43W 0.8GW 

0.3W 0.5W 

-65°C to +200°C 
200°C Maximum 
300°C Maximum 

One 
Side 

2N2975 
FT2975 
2N2979 
FT2979 

Both 
Sides 

0.5W 

0.29W 

0.75 w 
0.43W 

0.25W 0.3W 

PHYSICAL DIMENSIONS 

Emitter 

Base 

Collector 

Emitter 

Base 

Collector 

NOTES: All dimenlions in inche1 
Le-ds ue 1old·pl•ted kovar 
PKkap weifiht is 1.27 1rems 

PHYSICAL DIMENSIONS 

1· I .230DIA 

:~~Dl~A ~ .209 . 

.Q3o II lr210 
MAX. '.110 

Seating i 
Plane 

6 LEADS m nm .500 MIN. 

:g~~ CIA. wu rn-1 

Collector 
81Se 

Emitter 

NOTES: All dlmef\SioM in inehn 
l.Mdsereaokl-plltetlkcmr 
Pxkap -niatlt is 0.591.-.m 

Maximum Voltages and Current for Each Transistor 2N291G 2N2920 2N2916/2N2916A • 2N2920/2N2920A 2N2975/FT2975 • 2N2979/FT2979 
2N2916A 2N2920A 
2N2975 2N2979 
FT2975 FT2979 

Vcao Collector to Base Voltage 45V GOV 
Vern Collector to Emitter Voltage [Note 41 45 v GOV 
v.,o Emitter to Base Voltage G.OV G.OV 
le Collector Current 30 mA 30mA 

MATCHING AND ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

2N2916A 2N291G 
2N2920A 2N2920 
FT2975 2N2975 
FT2979 2N2979 

SYMBOL CHARACTERISTIC MIN. MAX. MIN. · MAX . 

.!!m 
h .. , 
hm 
"Ji;.; 
I VBEl-Vm I 
I v,.,-v .. , I 
A(V,.,-V .. ,) 

DC Current Gain Ratio {Note 51 
DC Current Gain Ratio IT A = - 55°C to + 125°CJ 

[Note 51 
Base-Emitter Voltage Differential [Note Gl 
Base-Emitter Voltage Differential [Note Gl 
Base-Emitter Voltage Differential Change 

0.9 
0.85 

1.0 
1.0 

2.0 
1.5 
0.4 

0.9 1.0 

5.0 
3.0 
0.8 

UNITS TEST CONDITIONS 

le = 100 µA, Ve• = 5.0 V 
le= 100 µA to 1.0 mA, Ve•= 5.0 V 

mV le = 10 pA to 1.0 mA, Ve• = 5.0 V 
mV le= 100 µA, Ve•= 5.0 V 
mV le= 100 µA, Ve•= 5.0 V 

A(VBE1-Va•2l 
!TA = -55°C to +25°C) 

Base-Emitter Voltage Differential Change 
IT ... = + 25°C to + 125°C) 

15 µV/°C) (10 µV/°C) 
0.5 

High Frequency Current Gain (f = 20 MHzl 3.0 
(5 µV/°CJ 

8.0 3.0 

1.0 
110 µV/°Cl 

mV le = 100 µA, Vee = 5.0 V 

le = 0.5 mA, Vee = 5.0 V 

F.AIRCHIL...C 

SEMICONDUCTOR 
313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 
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; 2N2t.16/2N29l~A • 2N.Z920/2N29:20A ··2N297S/fT2~!5 • 2N2979/FT2979 
'" .. 

ELECTRICAL CHARACTERISTICS C25°C Free Air Temperature unless otherwise noted) 

(FOR LOWER CURRENT GAIN, DEVICES REFER TO 2N2915 DATA SHEET) 2N2916 2N2920 
2N2916A 2N2920A 
2N2975 2N2979 
m975 ma1a 

SYMBOL CHARACTERISTIC MIN. MAX. MIN. MAX. UNITS TEST CONDITIONS 

hFE · DC Current Gain 300 300 le= 1.0 mA 
hFE DC Current Gain 225 225 le= lOOJ" 
hFE DC Current Bain 150 600 150 600 le= 10 
hFE (-55°C) DC Current Gain 2N2916A • FT2975 40 40 le= lOµA 
hFE (-55°C) DC Current Gain 30 le= lOµA 
Ve& (satl Collector Saturation Voltage 0.35 0.35 Volts le= l.OmA 
V11 CON! Emitter-Base ON Voltage 0.7 0.7 Volts le= 0.1 mA 
leao Collector Cutoff Current 10 2.0 nA IE= 0 
ICIO 1150°C) Collector Cutoff Current 10 10 µA 11 = 0 
ICEO Collector Cutoff Current 2.0 2.0 nA 1. = 0 
l&ao Emitter Cutoff Current 2.0 2.0 nA le= 0 
Cobo Output Capacitance If= 140 kHzl 6.0 6.0 pF le= 0 
h;b Input Resistance Cf= 1.0 kHzl 25 32 25 32 Ohms le= l.OmA 
hob Output Conductance If = 1.0 kHzl 1.0 1.0 µmhos le= l.OmA 
BVeao Collector to Base Breakdown Voltage 45 60 Volts le= lOµA 
VCEO (sustl Collector to Emitter Sustaining Voltage 45 60 Volts le= lOmA 

·. <P.ulsedl CNotes 4 and 71 
6.0 6.0 Volts le=lOµA BV&IO Emitter to Base Breakdown Voltage 

NF Narrow Band Noise Figure 3.0 3.0 dB le= lOµA 
(f = 1.0 kHz) PBW= 200Hz 

NF Wide Band Noise Figure 3.0 3.0 dB le= lOµA 
Cf= 10 Hz to 10 kHzl PBW = 15.7 kHz 

C1bo Input Capacitance If = 1.0 MHzl 2N2916A • FT2975 10 2N2920A • FT2979 10 pF le= 0 

TYPICAL ELECTRICAL CHARACTERISTICS 

1! 
!il 

COLLECTOR CHARACTERISTICS 

~ 6~--+7"'-+~+..,.'"'1-->1-~tt----1 

~· 
~ •17"9--t--::;;oo!:::O~~----+---t 
8 

.OlmA Is .o 
0~0--!ro,--~~--,50:':'--~~=----~so=----~~---!ro 

YcE • COlllCTOR VOLTAGE· VOLTS • • 

COLLECTOR CHARACTERISTICS 

1 

~ 611-::P"F--+-,.F--t-~---,f--~ 
!i 
u 

I 
_u 

Is •O 

o~o -,---"'"*'"---:!~,..-"*so__,~-~ro 

VCE • COlllCTOR VOLTAGE • VOLTS 
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COLLECTbR CHARACTERISTICS 

!il 
~ 6 

~ F?'q.----7""'-t---J~ 

~ •h-+--+::""'""1..:::--r-+-1+--1 
8 

z 

~a 
5 . 
g: ~ 
u 
w 

~ 200 

:;: 

I::.~ 100 

0 

YcE c COlllCTOR VOLTAGE • VOLTS 

DC PULSE CURRENT GAIN 
VERSUS COLLECTOR CURRENT 

v 1E !~.1ov 
T; •25'C I' ~ 

~ 
I v 

i.J1 

0.001 0.01 0.1 10 

le • COUfCTOR CURRENT • mA 

VCE = 5.0V 
VCE= 5.0V 
Ve&= 5.0V 
Va= 5.0V 
VCE = 5.0V 

la·= 0.1 mA 
VCE = 5.0V 
Vea= 45 V 
Vea= 45 V 
Ve&= 5.0V 
Vea= 5.0V 

·vca = 5.0V 
Vea= 5.0V 
Vea= 5.0V 

le= 0 
la ='O 

le= 0 
Ve&= 5.0y 
Rs= lOkn 

Ve&= 5.0V 
Rs= lOkn 

V&i = 0.5 V 



2N2916/2N2916A·2N2920/2N2920A•2N2975/FT2975·2N2979/FT2979 

~ 

TYPICAL ELECTRICAL CHARACTERISTICS 

CONTOURS OF CONSTANT 
BANDWIDTH PRODUCT (frl 

CONTOURS OF CONSTANT 
NARROW BAND NOISE FIGURE 

g 2 H--f-H-t-+t--lc!-+--t+-.-+______,, 

~ 
0 
<-; 0.5•1-+---4'-+++-HH.' 

~ 

200 i~\ ;~v llHii°"'f::::,_t:Jjj:::;:;;1 
Bandwidth • 200 Hz 

100'!-1 -L-.L...U..-1-:10 -L-J...J....L._1~00-'-J...J....L.-,,!1000 

le - COLLECTIJR CURRENT - mA le - COUECTOR CURRENT - µA 

CONTOURS OF CONSTANT 
NARROW BAND NOISE FIGURE 

WIDE BAND NOISE FIGURE 
VERSUS SOURCE RESISTANCE 

0.01 IIT 1.0 10 

le. COLLECTOR CURRENT - mA 

6,.---,-.,..--,.--.---.----,r--,-...,....,.--, VcE·SVolts .I I 
Power Bandwidth ol 15.7 kHZ 

Oi~lk-,f,2k,......._~5~k~IO~k-,.\,rok,......_~~~k-;;:jl00k 

R5 - SOURCE RESISTANCE· OHMS 

NOISE FIGURE VERSUS FREQUENCY 

lo:=:'l::\=:=:::v=cE:. s=v:::=:======-~.,..,q"J"" ,_I-r _,-r_-_,_" _,..,... ..,...""l/_::'l___, 

~ ~~ ~ff I 61-'~~+--'<~f--~~+-l+--+---+-++t-+--+-+++-_'ft_~H+-+---+-+tt++v~ 
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2N2916/2N2916A • 2N2_920/2N2920A · 2N2975/FT2975 • 2N2979/FT2979 · 

. TYPICAL ELECTRICAL CHARACTERISTICS 

NOTES: 

COLLECTOR-BASE DIODE REVERSE 
CURRENT VERSUS 

REVERSE BIAS VOLTAGE 
o, I 

~ 

TA• 25°C 
i.--"" 

.1. 

~ 
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(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 
(3) These ratings give a maximum junction temperature of 200'C and junctio11 to ambient thermal resistance of 584°C/watt (derating factor of 1.71 mW/'.C) for one side; 350'C/watt 

(derating factor of 2.86 mW/'C) for both sides for the 2N2916, 2N2916A, 2N2920, and 2N2920A. For the 2N2975, FT2975, 2N2979, and FT2979, junction to ambient thermal resistance 
of 700'C/watt (derating factor of 1.43 mW/'Cl for one side; 584'C/watt (derating factor of 1.71 mW/'Cl for both sides. 

(4) Rating refers to a high current point where collector to emitter voltage is lowest. 
(5) Lowest of two hFE readings is taken as hFEI for purposes of this ratio. 
(6) Absolute values. 
(7) Pulse Conditions: length= 300 µs; duty cycle= 1%. 

6-23 



2N2917•2N2918•2N2976•2N2977 
NPN LOW-LEVEL, LOW-NOISE DIFFERENTIAL AMPLIFIERS 

DIFFUSED SILICON PLANAR* TRANSISTORS 

hFEI 
• BETA RATIO •••••••• -h - = 20% (MAX) AT 100 µA 

Fe2 
• V8e MATCH ••••••••• \V8e1·VBE2\ = 5.0 mv (MAX) AT 100 µA 

vBEl.vBe2 = 10 mV (MAX) FROM 10 µA TO 1.0 mA 
• V8e TRACKING ••••••• AV8e = 20 µV/°C (MAX) AT 100 µA . 
• BREAKDOWN VOLTAGE ••• LVeeo = 45 V (MIN) 
• LOW NOISE ••••••••• NF= 3.0 dB (MAX) WIDE BAND AND AT 1.0 kHz 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 
Storage Temperature 
Operating Junction Temperature 
Lead Temperature (Soldering, 60 second time limit) 

Maximum Power Dissipation (Notes 2 and 3) 

Total Dissipation at 25°C Case Temperature 
at 1oo•c Case Temperature 
at 25°C Ambient Temperature 

Maximum Voltages and Current for Each Transistor 

Veao Collector to Base Voltage 
Vern Collector to Emitter Voltage (Note 4) 
VEao Emitter to Base Voltage 
le Collector Current 

2N2917 
2N2918 

ONE SIDE 
0.75 Watt 
0.43 Watt 
0.3 Watt 

2N2917 
2N2918 

BOTH SIDES 
1.5 Watts 
0.86 Watt 
0.6 Watt 

-65°Cto+2oo·c 
200° C Maximum 
300°C Maximum 

2N2976 
2N2977 

ONE SIDE 
0.5 Watt 
0.29 Watt 
0.25 Watt 

2N2976 
2N2977 

BOTH SIDES 
0.75Watt 
0.43 Watt 
0.30 Watt 

45 Volts 
45 Volts 
6.0Volts 

30mA 

MATCIUNG AND ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

SYMBOL CHARACTERISTICS 

DC Current Gain Ratio (Note 5) 

Base-Emitter Voltage Differential (Note 6) 

\
V8e1·V8e2I Base-Emitter Voltage Differential (Note 6) 
A(V8e1·V8e2) I Base-Emitter Voltage Differential Change 

(TA= -ss•c to +25"C) 
IACV8et"Vae2) j Base-Emitter Voltage Differential Change 

(TA= +25°Cto +125°C) 
NF Narrow Band Noise Figure (f = 1.0 kHz) 

NF Wide Band Noise Figure (f = 15.7 kHz) 

2N2917 2N2918 
2N2976 2N2977 

MIN. MAX. MIN. MAX. UNITS TEST CONDITIONS 

0.8 1.0 0.8 

10 

1.0 le= lOOµA 

10 mV le = 10 µA 
to 1.0 mA 

VeE = 5.0V 

VeE = 5.0V 

5.0 5.0 mV le = 100 µA VeE = 5.0 V 
1.6 1.6 mV le = 100 µA VcE = 5.0 v 

(20 µV/"C) (20µ.V/"C) 
2.0 2.0 mV le= 100 µA VcE = 5.0 V 

(20µV/°C) (20µV/°C) 
4.0 3.0 dB le = 10 µA Yee = 5.0 V 

4.0 
BW=200Hz R5 =10kn 

3.0 dB le = 10 µA Yee = 5.0 V 
3 dB pts@25 Hz & 10 kHz 

R5 =10kn 

PHYSICAL DIMENSIONS 

·'"Y .335 .335 
.l05DIA. 

I 
.125 .260 
.009 .140 

··~1= I 
Pline! I ... 

~::~:. a~ a aa _r 

CONNECTION DIAGRAM 

Lead No. 3 

LeadNoS 
'""'·'~ '"'"'' <!; 

LeadNo.6 

Lead No. 7 

BOTTOM VIEW 
MOTES· Alldom1n.,ons1n•nchn 

lHd•1re1014-pl1l1dl'.o .. 1 
P1ck111 ... 11n1111U1••"'• 

2N2917 • 2N2918 

PHYSICAL DIMENSIONS 

CONNECTION OIAGRAM 

Lead N~~:@•~ 
Lead No. l c(.) _ -en Lead No. 5 

~LeadNo.6 
Lead No. 7 

BOTTOM VIEW 
NOTES. Atld1mens1ons1n inches 

leadsaregoldplatedllovar 
P11ck11gewe1gM1s0.62gram 

2N2976 • 2N2977 

FAIRCHILCJ 

SEMICONDUCTOR 
313 FAl~CHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962·5011, TWX: 910-379·6435 A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 
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FAIRCHILD TRANSISTORS 2N2917 • 2N2976 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

SYMBOL 

hFE 
hFE 
hfE 
hFE(-55°C) 
VeE(sat) 
V8E(on) 
leso 
le80(150°C) 
leEO 
IEBO 
Cobo 

h1e 
h;b 

hob 

BVeso 
Vceo(sust) 

~ 

300 

~ 150 

" ~ 
~ 100 

~ 
• .... 50 
~~ 

0 

CHARACTERISTICS 

DC Current Gain 
DC Current Gain 
DC Current Gain 
DC CurrentGain 
Collector Saturation Voltage 
Emitter.Base On Voltage 
Collector Cutoff Current 
Collector Cutoff Current 
Collector Cutoff Current 
Emitter Cutoff Current 
Output Capacitance 
High Frequency Current Gain (f = 20 MHz) 
Input Resistance (f = 1 kHz) 
Output Conductance (f = 1 kHz) 
Collector to Base Breakdown Voltage 
Collector to Emitter Sustaining Voltage · 
(pulsed, notes 4 and 7) 
Emitter to Base Breakdown Voltage 

MIN. 

150 
100 
60 
15 

3.0 
25 

45 
45 

6.0 

MAX. 

240 

0.35 
0.7 
10 
10 
2.0 
2.0 
6.0 

32 
1.0 

UNITS 

Volts 
Volts 
nA 
µA 
nA 
nA 
pf 

n 
µmhos 
Volts 
Volts 

Volts 

TEST CONDITIONS 

le= l.OmA 
le= 100 µA 
le= lOµA 
le= lOµA 
le= 1.0 mA 
le= 0.1 mA 
IE=O 
IE= 0 
18 =0 
le=O 
IE=O 
le= 0.5 mA 
le= 1.0 mA 
le= 1.0 mA 
le= lOµA 
le= 10 mA 

Vee= 5.0V 
Vee= 5.0V 
VeE = 5.0V 
VeE = 5.0V 
18 = 0.1 mA 
VeE = 5.0V 
Ves = 45V 
Ve8 = 45V 
VeE = 5.0V 
VEB = 5.0V 
Ve8 = 5.0V 
VeE = 5.0 V 
Ve8 = 5.0V 
Ves = 5.0V 
IE= 0 
Is= 0 

le=O 

COLLECTOR CHARACTERISTICS 

TYPICAL ELECTRICAL CHARACTERISTICS 

COLLECTOR CHARACTERISTICS 
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FAIRCHILD TRANSISTORS 2N2918 • 2N2977 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

SYMBOL CHARACTERISTICS MIN. MAX. UNITS TEST CONDITIONS 

hFE DC Current Gain 300 le= 1.0 mA VeE = 5.0V 
hFE DC Current Gain 225 le= 100 µA VeE = 5.0V 
hFE DC Current Gain 150 600 le= lOµA VeE = 5.0V 
hFE(-55°C) DC Current Gain 30 le= 10 µP, VeE = 5.0V 
VeE(sat) Collector Saturation Voltage 0.35 Volts le= 1.0 mA 16 = 0.1 mA 
V6E(on) Emitter-Base On Voltage 0.7 Volts le= 0.1 mA VGE = 5.0V 

leso Collector Cutoff Current 10 nA IE= 0 Vea= 45V 
le60 (150°C) Collector Cutoff Current 10 µA IE= 0 Ve6 =45V 
leEO Collector Cutoff Current 2.0 nA 16 =0 VeE = 5.0V 
IEBO Emitter Cutoff Current 2.0 nA le=O VEB = 5.0V 

Cobo Output Capacitance 6.0 pF IE= 0 Vea= 5.0V 
hie High Frequency Current ~ain (f = 20 MHz) 3.0 le= 0.5 mA VeE = 5.0V 
h;b Input Resistance (f = 1 kHz) 25 32 fl le= 1.0 mA Vea= 5.0 V 
hob Output Conductance (f = 1 kHz) 1.0 µmhos le= 1.0 mA Vea= 5.0 V 
BVeso Collector to Base Breakdown Voltage 45 Volts le= 10 µA IE= 0 
VeEO(sust) Collector to Emitter Sustaining Voltage 45 Volts le= 10 mA 16 = 0 

(pulsed, notes 4 and 7) 
BVEBO Emitter to Base Breakdown Voltage 6.0 Volts IE= lOµA le=O 

TYPICAL ELECTRICAL CHARACTERISTICS 

COLLECTOR CHARACTERISTICS 
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FAIRCHILD TRANSISTORS 2N2917 • 2N2918 • 2N2976 • 2N2977 

COLLECTOR-BASE DIODE REVERSE 
CURRENT VERSUS 

REVERSE BIAS VOLTAGE 

TYPICAL . ELECTRICAL CHARACTERISTICS 
THESE CURVES APPLY TO ALL UNITS 
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(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

2' 

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 
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REVERSE BIAS VOLTAGE - VOLTS 

10 

(3) These ratings give a maximum junction temperature of 200°C and junction to ambient thermal resistance of 584°C/Watt (derating factor of 1.71 mW/'C) for one side; 292°C/Watt 
(derating factor of 3.42 mW/'C) for both sides for the 2N2917 and 2N2918. For the 2N2976 and 2N2977 juncli<ln to ambient thermal resistance of 700°C/Watt (derating factor 
of 1.43 mW/'C) for one side; 584°C/Watt (derating factor of 1.71 mW/°C) for both sides. 

(4) Rating refers to a high current point where collector to emitter voltage is lowest. 
(5) Lowest of two hFE readings is taken as hm for purposes of this ratio. 
(6) Absolute values. 
(7) Pulse Conditions: length = 300 µs; duty cycle= 1 %. 

6-27 



2N2980•2N2981•2N2982 
NPN DIFFERENTIAL AMPLIFIERS 

DIFFUSED SILICON PLANAR* TRANSISTORS 

These six-terminal devices each contain two isolated high-gain NPN double-diffused silicon PLA­
NAR transistors in one hermetically sealed enclosure. They are designed for use in high-perform­
ance differential amplifier circuits. 

ABSOLUTE MAXIMUM RATINGS [Note 1] 

Maximum Temperatures 
Storage Temperature 
Operating Junction Temperature 
Lead Temperature (Soldering, No Time Limit) 

Maximum Power Dissipation 
Total Dissipation at 25°C Case Temperature 

[Notes 2 and 3] 
at 100°C Case Temperature 
[Notes 2 and 3] 

at 25°C Ambient Temperature 
[Notes 2 and 3] 

Maximum Voltages and Current for Each Transistor 
Vceo Collector to Base Voltage 
Ve'° Collector to Emitter Voltage [Note 4] 
V"o Emitter to Base Voltage 
le Collector Current 

-65°C to 300"C 
+2oo•c Maximum 
+3oo•c Maximum 

One Side Both Sides 
0.5 Watt O. 75 Watt 

0.29 Watt 

0.25 Watt 

0.43 Watt 

0.30 Watt 

100 Volts 
60 Volts 

7.0 Volts 
500 mA · 

ELECTRICAL CHARACTERISTICS (25°C free air temperature unless otherwise noted) 

SYMBOL 

hm 
hm 
hm 
hm 
IVBEl-Vm! 

NF 

NF 

CHARACTERISTIC 

DC Current Gain Ratio 
[Note 5] 

DC Current Gain Ratio 
[Note 5] 

Base· Emitter Voltage 
Differential 

Base-Emitter Voltage 
Differential 

Base-Emitter Voltage 
Differential Change 
(TA= -55°C to +25°C 
or +25°C to +125°C) 

Narrow Band Noise Figure 
(f = 1.0 kHz) 

Broad Band Noise Figure 
(f = 25 Hz to 10 kHz) 

2N2980 2N2981 2N2982 
MIN. MAX. MIN. MAX. MIN. MAX. UNITS 

0.9 1.0 0.8 1.0 0.9 1.0 

0.9 1.0 

3.0 15 5.0 mV 

5.0 mV 

10 25 15 µV/°C 

8.0 dB 

8.0 dB 

PHYSICAL DIMENSIONS 

CONNECTION DIAGRAM 

Lead N~•:@d~ 
lead No.-1. o..:) _-("o Lead No.5 

~leadNo.6 
Lead No. 7 

BOTTOM VIEW 
NOTES All d•mern.•ons 1n inches 

Leads ;,re gold-plated kovar 

Pa~kilgt: we1&r.I .s 0 62 gram 

TEST CONDITIONS 

le= 100 µA Vee= 5.0 V 

le= 1.0 mA Vee= 5.0 V 

le =100 µA Vee= 5.0 V 

le= 1.0 mA Vee= 5.0 V 

le= 100 µA Vee= 5.0 V 

le= 0.3 mA Vee= 10 V 
B.W. = 200 Hz R9 = 510 n 

le= 0.3 mA Vee= 10 V 
B.W. = .15.7 kHz R9 = 1.0 k!1 

·•• Planar is a patented Fairchild process. 

FA.IRCHILCJ 

SEMICONDUCTOR 
313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 
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·ELECTRICAL CHARACTERISTICS (25°C free air temperature unless otherwise specified) 

2N2980 2N2981 
2N2982 

SYMBOL CHARACTERISTIC MIN. TYP. MAX. MIN. TYP. MAX. UNITS TEST CONDITIONS 

hFE DC Pulse Current Gain [Note 6] 50 100 150 50 125 200 le= 10 mA Vee= 5.0 V 
hFE DC Current Gain 40 80 120 le= 1.0 mA Ve,= 5.0 V 
hFE DC Current Gain 30 60 90 25 60 150 le= lOOµA Vee= 5.0 V 
hFE DC Current Gain 25 50 75 15 50 le= lOµA Ve,= 5.0 V 
Ve, (sat) Base Saturation Voltage 0.7 0.9 0.7 0.9 Volts le= 50 mA le= 5.0 mA 
Vee (sat) Collector Saturation Voltage 0.35 1.2 0.35 1.2 Volts le= 50 mA le= 5.0 mA 
leeo Collector Cutoff Current 0.4 2.0 0.4 10 nA le= 0 Vee= 80 V 
leeo (150°C) Collector Cutoff Current 1.3 10 1.3 15 µA le= 0 Vee= 80 V 
BVeeo Collector to Base Breakdown 100 100 Volts le= lOOµA le= 0 

Voltage 
Veeo (sust) Collector to Emitter Sustaining 60 60 Volts le= 30 mA le= 0 

Voltage [Notes 4 and 6] (pulsed) 
BV,.o Emitter Breakdown Voltage 7.0 7.0 Volts le= 0 le= 100 µA 
leeo Emitter Cutoff Current 0.1 2.0 0.1 10 nA le= 0 v,, = 5.0 v 
h,, High Frequency Current Gain 3.0 5.0 2.5 5.0 le= 50mA Vee= 10 V 

(f = 20 MHz) 
Cobo Output Capacitance 8.0 12 15 8.0 12 15 pF le= 0 Vee= 10 V 
Cre Emitter Transition Capacitance 30 60 85 30 60 85 pF le= 0 v,, = 0.5 v 
SMALL SIGNAL CHARACTERISTICS (f = 1 kHz) 

2N2981 
2N2980 2N2982 

SYMBOL CHARACTERISTIC MIN. TYP. MAX. MIN. TYP. MAX. UNITS TEST CONDITIONS 

h,. Small Signal Current Gain 50 80 150 40 125 200 le= 1.0 mA Vee= 5.0 V 
hie Input Resistance 1.25 2.3 5.0 1.0 6.0 kohms le= 1.0 mA Vee= 5.0 V 
h •• Output Conductance 5.0 9.0 20 30 µmhos le= 1.0 mA Vee= 5.0 V 
h;b Input Resistance 20 27 30 20 27 30 Ohms le= 1.0 mA Vee= 5.0 V 
hob Output Conductance 0.1 0.5 0.1 0.2 0.5 µmhos le= 1.0 mA Vee= 5.0 V 
h,b Voltage Feedback Ratio 3.0 0.9 3.0 x10·• le= 1.0 mA Vee= 5.0 V 

TYPICAL COMMON BASE CHARACTERISTICS 

IQ~~~~-~~~-~~ 
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J_ 

o.o2 I= Vee= 5 Volts ::t:::::J:::tit=t::::::t=tij 
o.01 TA. 2soc 
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0.5 J_ J_ l 
-100 -50 50 100 150 

Vee - COLLECTOR VOLTAGE - VOLTS Tj - JUNCTION TEMPERATURE - • C 

TYPICAL COMMON EMITTER CHARACTERISTICS 

~hie 
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TA =25'C I ~, 1 
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TYPICAL ELECTRICAL CHARACTERISTICS 
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COLLECTOR CHARACTERISTICS* 
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*Single family characteristics on Transistor Curve Tracer. 
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2N2980 • 2N2981 • 2N2982 FAIRCHILD TRANSISTORS 

+22.5V +22.5V 

5k'2 5k'2 

L_ 
100k'2 

50.11 

-22.SV 

IK=2.lmA 

THE IMPROVED DIFFERENTIAL AMPLIFIER 
USING THE THREE-TRANSISTOR BLOCK. 

+22.5 v +22.SV 

250k '2 

R;n 
ohms 

I09 
- Re= Re (opt.) 
-- Re= 0.05 Re (opt.) 

10• 

10 7 

10 6 

10 5 -----
104 

10' 
10° 10 1 102 

INPUT RESISTANCE AS A FUNCTION OF g 
FOR R. = R. !OPT.) AND R. = .05 R. !OPT.) 

103 

5k'2 5k'2 
.9999 ~--~---.,----,----::Re-='""'R::-e'lo-pt77.)-----­

-- Re = 0.05 Re (opt.) 

2N2980 ___ (~~-

10011 

I SP8307 
L--------------

68k'2 

100k'2 

----- ---, 

2N2980 ! 
_i~L __ J 

IOOJl 

*&.2 Volt Zener plus two 
forwardbi1111djunction1. 

7.5v* ... 

- 22.5 v 

THE IMPROVED DIFFERENTIAL AMPLIFIER 
USING THE TWO-TRANSISTOR BLOCK. 

----- ------
10 1 

NORMALIZED GAIN, g.,, AS A FUNCTION of g (g = Rt/R.l FOR 
R. = R.<OPT.l AND R. = .05 R. !OPT.) 

For additional information on these and other differential amplifier circuits see Fairchild TP-16, APP-23, APP-45, and APP-60. 

NOTES: 

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operation. 
(3) These ratings give a maximum junction temperature of 200°C and junction-to-case thermal resistance of 350°C/watt (derating factor of 2.86 

mW/°C) for one side; 23.3°C/watt (derating factor of 4.3 mW/°C) for both sides. Junction-to-ambient thermal resistance of 700°C/watt (de­
rating factor of 1.43 mW/°C) for one side; 583°C/watt (derating factor of 1.72 mW/°C) for both sides. 

(4) Rating refers to a high-current point where collector-to-emitter voltage is lowest. 
(5) Lowest of the two hFE readings is taken as hFEI for purposes of this ratio. 
(6) Pulse Conditions: length = 300 µsec; duty cycle= 1 % . 
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2N3423 • 2N3424 
NPN LOW-NOISE, SENSE AND HIGH FREQUENCY 

DIFFERENTIAL AMPLIFIERS 
DIFFUSED SILICON PLANAR':' EPITAXIAL TRANSISTORS 

• BETA MATCH •••••••••••• 10% AT 3.0 mA 
• V8e DIFFERENTIAL ••••••••• 5.0 mV (MAX) AT 3.0 mA 
• V8e DIFFERENTIAL TRACKING ••• 20 µV/°C (MAX) AT 3.0 mA, -55°C T0+125°C 
• fr • • ••••••••••••••• 600 MHz (MIN) AT 4.0 mA 
• NF ••••••••••••••••• 3.5 dB (TYP) AT 60 MHz 

ABSOLUTE MAXIMUM RATINGS (Note 1) 
Maximum Temperatures 

Storage Temperature 
Operating Junction Temperature 
Lead Temperature (Soldering, 60 second time limit) 

Maximum Power Dissipation (Notes 2 and 3) 
Total Dissipation at 25°C Case Temperature 

at 100°C Case Temperature 
at 25 ° C Ambient Temperature 

Maximum Voltages and Current 

VcBO 
VcEO 
VEBO 

le 
Vc1 c2 

Collector to Base Voltage 
Collector to Emitter Voltage (Note 4) 
Emitter to Base Voltage 
Collector Current 
Collector 1 to Collector2 Voltage 
Voltage rating any lead to case 

-65°Cto +2oo·c 
2oo·c Maximum 
300°C Maximum 

One Side 
0.6 Watt 

0.25 Watt 
0.3 Watt 

Both Sides 
1.2 Watt 
0.5 Watt 

0.45 Watt 

2N3423 
2N3424 
30 Volts 
15 Volts 

3.0 Volts 
50 mA 

±200 Volts 
±200 Volts 

MATCHING CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

SYMBOL 

hFEI 

hFEZ 

[ Vse1 • Vsez [ 
[~(VBEI. Vsez>[ 

CHARACTERISTICS MIN. 

DC Current Gain Ratio (Note 5) 0.8 

2N3423 2N3424 
MAX. MIN. MAX. 

1.0 0.9 1.0 

10 5.0 

3.2 1.6 

UNITS 

mV 

mV 

PHYSICAL DIMENSIONS 

NOTES. Ali d•mens1ons m md1es 
Leadsareaold·plated kovar 
Packa1<'lwe1ght1s 12711rams 

TEST CONDITIONS 

le= 3.0 mA Vee= 3.0V 

le= 3.0 mA Vee= 3.0V 

le= 3.0 mA Vee= 3.0V 

Base-Emitter Voltage Differential 

Base-Emitter Voltage Differential Change 
(TA= -ss•cto 25"C) (40 µV/°C) (20 µV/ °C) 

4.0 2.0 mV le= 3.0 mA Vee= 3.0V Base-Emitter Voltage Differential Change 
(TA= 25°C to 125°C) (40 µV /°C) (20 µV/°C) 

''' Planar is a patented Fairchild process. 

NOTES: 

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 
(3) These ratings give a maximum junction temperature of. 200°C and junction to ambient thermal resistance of 584°C/Watt (derating factor of 1.72 mW/'C) for one side; 389'C/ 

Watt (derating factor of 2.57 mW/'C) for both sides. Junction to case thermal resistance of 290°C/Watt (derating factor of 3.44 mW!°C) for one side; 145'C/Watt (derating 
factor of 6.85 mW/'C) for both sides. 

(4) Rating refers to a high-current point where collector to emitter voltag<> is lowest. 
(5) Lowest of two hFE readings is taken as hm for purposes of this ratio: 
(6) Pulse Conditions= 300 µs; duty cycle= 1 % . 

313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 
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FAIRCHILD TRANSISTORS 2N3423 • 2N3424 

ELECTRICAL CHARACTERISTICS (25 • C Free Air Temperature unless otherwise noted) 

SYMBOL CHARACTERISTICS MIN. MAX. UNITS TEST CONDITIONS 

hFE DC Current Gain 20 

hFE DC Current Gain 20 200 

BVeso Collector to Base Breakdown Voltage 30 

BVESO Emitter to Base Breakdown Voltage 3.0 

VeEO(sust) Collector to Emitter Sustaining Voltage (Notes 4 and 6) 15 

Vee( sat) Collector Saturation Voltage 0.4 Volts 

Vse(sat) Base Saturation Voltage 1.0 Volts 

leso Collector Cutoff Current 10 nA 

leso(l50°C) Collector Cutoff Current 1.0 µA 

leso Emitter Cutoff Current 10 µA 

h1e High Frequency Current Gain 6.0 12 

Cobo Common-Base Output Capacitance 1.7 pF 

Cobo Common-Base Output Capacitance 3.0 pf 

cibo Common-Base Input Capacitance 2.0 pF 

R0 (h;0 ) Real Part of Common-Emitter Input Impedance 45 n 
NF Noise Figure 3.5 (Typ.) dB 

TYPICAL COLLECTOR CHARACTERISTICS* 
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TYPICAL ELECTRICAL CHARACTERISTICS 
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•Single family characteristics on Transistor Curve Tracer. 6-33 
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FAIRCHILD TRANSISTORS 2N3423 • 2N3424 

TYPICAL ELECTRICAL CHARACTERISTICS 

COLLECTOR SATURATION VOLTAGE 
VERSUS COLLECTOR CURRENT 
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2N3726 ~~ 2N37-27 • 2 .. N4015 • 2N4016 
;. ' . . •'" ' ., .,.,.. , 

PNP LOW-LEVEL, LOW-NOISE DIFFER~,NTIAL AMPLIFIERS 
DIFFUSED SILICON PLANAR EPITAXIAL TRANSISTORS 

GENERAL DESCRIPTION - These six-terminal devices each contain two isolated high-gain, low-noise 

PNP Double-Diffused Silicon Planar Epitaxial Transistors in one hermetically sealed enclosure. They 

are designed for use in high-performance amplifier and differential amplifier circuits requiring high 

gain, low noise ai: low-,current levels, plus a low base-emitter voltage differential gradient over extreme 

temperature range. 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 

Storage Temperature 

Operating Junction Temperature 

Lead Temperature (Soldering, 60 sec Time Limit) 

Maximum Power Dissipation (Notes 2 and 3) 

Total Dissipation at 25°C Case Temperature 

at 100°c Case Temperature 

at 25°C Ambient Temperature 

Maximum Voltages and Current For Each Transistor 

Collector to Base Voltage 

Collector to Emitter Voltage 

Emitter to Base Voltage 

Collector' Current 

(Note 4) 

-65°c to +200°c 

200°c Maximum 

300°C Maximum 

One Side Both Sides 

0.85 Watt 1.4 Watts 

0.48 Watt 0.80 Watt 

0.40 Watt 0.50 Watt 

2N4015 2N3726 
2N4016 2N3727 

-60 Volts -45 Volts 

-60 Volts -45 Volts 

-5.0 Volts -5.0 Volts 

300 mA 300 mA 

MATCHING. CHARACTERISTICS {25°C Free Air Temperature unless otherwise noted) 

2N3727 2N3726 
2N4016 2N4015 

Symbol Characteristic Min. Male. Min. Max. Units 

hFE 1 
DC Current Gain Ratio (Note 5) 0.9 1.0 0.9 1.0 1c hFE2 

VBE 1 - VBE2 Base-Emitter Voltage Differential 2.5 5.0 mV le 

t.(VBE 1 - VBE2) Base-Emitter Voltage Differential 0.8 1.6 mV le 
Change (TA= -55°C to 25°C) 

t.(VBE 1 - VBE2) Base-Emitter Voltage .Differential 1.0 2.0 mV le 
Change (TA= 25°C to 125°C) 

PHYSICAL DIMENSIONS 

Emitttr 

BISI 

Collector 

NOTES:Alldinwllion&ln~ 

1.e1c:11---....-~ .......,.,....i11.oe..-

Test Conditions 

100 µA to 1.0 mA VCE = -5.0 v 

100 µA to 1.0 mA VCE = -5.0 v 

100 µA to 1,0 mA VCE = -5.0 v 

100 µA to 1.0 mA VCE = -5.0 v 

F=AIRCHIL.CJ 

Sl:MICONDUCTOR 
313 .FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 A 01v1StON OF F~IRCHILD CAMERA ANO IN~TRutviENt CORPORATION 
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FAIRCHILD TRANSISTORS 2N3726 • 2N3727 • 2N4015 • 2N4016 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

Symbol 

hFE 

hFE 

hFE 

hFE 

BVCBO 

BVEBO 

VCEO(sust) 

V CE(sat) 

VBE(sat) 

1CBO 
1CBO 
ICBO(l50'C) 

ICBO(l50'C) 

1EBO 

hfe 

hfe 

Cobo 

cibo 

NF 

h, 
ie 

hre 

h oe 

hfe 

NOTES: 

2N372.6 
2N3727 

Characteristic Min. Max. 

DC Current Gain 80 

DC Current Gain 120 

DC Current Gain 135 350 

DC Pulse Current Gain (Note 6) 115 

Collector to Base Breakdown Voltage -45 

Emitter to Base Breakdown Voltage -5.0 

Collector to Emitter Sustaining Voltage -45 
{Notes 4 and 6) 

Collector Saturation Voltage (Note 6) -0.25 

Base Saturation Voltage {Note 6) -1.0 

Collector Cutoff Current 10 

Collector Cutoff Current 

Collector Cutoff Current 10 

Collector Cutoff Current 

Emitter Cutoff Current 100 

High Frequency Current Gain 3.0 
(f = 20 Mc) 

High Frequency Current Gain 2.0 6.0 
(f = 100 Mc) 

Common-Base, Open-Circuit, 8.0 
Output Capacitance 

Common-Base, Open-Circuit, 25 
Input Capacitance 

Noise Figure (Note 7) 4,0 

Input Impedance (f = 1.0 Kc) 11.5 

Reverse Voltage Feedback Ratio 1500 
(f = 1.0 Kc) 

Output Conductance (f = 1.0 Kc) 80 

Forward Current Transfer Ratio 135 420 
(f = 1.0 Kc) 

TYPICAL COLLECTOR CHARACTERISTICS* 

-100 

VCE - COLLECTOR - EMITTER VOLTAGE - VOLTS 

< 
E 

~ 

ACTIVE REGION 

~ -8.0~'+-f---+=l""""+--+1--1--+-f-----l 

-20 -«> -60 -$'.) -100 

VCE - COLL£CTOR - EMITTER VOLTAGE - VOLTS 

2N4015 
2N4016 

Min. Max. Units Test Conditions 

80 IC 10 µA VCE = -5.0 

120 IC 100 µA VCE = -5.0 

135 350 IC 1.0 mA VCE = -5.0 

115 IC 50 mA VCE = -5.0 

-60 Volts le 10 µA IE 0 

-5.0 Volts 1· 
E 

10 µA IC 0 

-60 Volts IC 10 mA 1s 0 
{pulsed) 

-0.25 Volts le 50 mA IB 2.5 

-1.0 Volts IC 50 mA IB 2.5 

nA IE 0 VCB = -30 

10 nA IE 0 VCB = -50 

µA IE 0 VCB = -30 

10 µA IE 0 VCB = -50 

100 nA IC 0 VEB = -3.0 

3.0 le 1.0 mA VCE = -10 

2.0 6.0 IC 50 mA VCE = -20 

8.0 pf IE 0 VCB = -10 

25 pf Ic 0 VEB = -0.5 

4.0 db IC 30 µA VCE = -5.0 

11,5 KOhm IC 1.0 mA VCE = -10 

xl0-6 1500 le 1.0 mA VCE = -10 

80 µmho IC 1.0 mA VCE = -10 

135 420 le 1.0 mA VCE = -10 

2N3726•2N3727 

~ -16 

o...__.__,,~.._ ..... ~.__..__.....__.___,,__, 
0 -40 -60 -80 -100 

VcE - COLL£CIOR - EMITTER VOLIAGE - VOLTS 

(1) These ratings are limiting values above which the serviceability of any semiconductor device· may be impaired. 

(2) These are steady state limits. The factory should be consulted on· applications involving pulsed or low duty cycle operations. 

v 
v 
v 
v 

mA 

mA 

v 
v 
v 
v 
v 
v 

v 

v 

v 

v 
v 
v 

v 
v 

(3) These ratings give a maximum junction temperature of 200°C and junction-to-ambient thermal resistance of 431°C/Watt (derating factor of 2.29mW/°C) for one side; 
350°C/Watt (derating factor of 2.86mW/°C) for both sides. Junction-to-case thermal resistance of 206'C/Watt (derating factor of 4,85mW/°C) !or one side; 
125'C/Watt (derating factor of 8.0mW/°C) for both sides. 

(4) Rating refers to a high current point where collector-to-emitter voltage is lowest. 

(5) Lowest of >wo hFE readings is t<1ken as hFE 1 for purposes of this ratio. 

(6) Pulse Conditions = 300 µsec; Duty Cycle = 1%. 

(7) f = 1.0 Kc; Rs = 10 Kfl. BW = 200 cps. 

• Single family characteristic on Transistor Curve Tracer. 6-36 



FAIRCHILD TRANSISTORS 2N3726 • 2N3727 • 2N4015 • 2N4016 
' . ".~,· -

TYPICAL ELECTRICAL CHARACTERISTICS 

2N3726 • 2N3727 • 2N4015 • 2N4016 

COLLECTOR REVERSE CURRENT 
VERSUS AMBIENT. TEMPERATURE 

TA - AMBIENT TEMPERATURE - °C 
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FAIRCHILD TRANSISTORS 2N3726 • 2N3727 • 2N4015 • 2N4016 

TYPICAL COLLECTOR CHARACTERISTICS* 
2N4015 • 2N4016 

COLLECTOR CHARACTERISTICS COLLECTOR CHARACTERISTICS 
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• Single family characteristic on Transistor Curve Tracer. 
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2N3728 • 2N3729 
NPN HIGH PERFORMANCE DIFFERENTIAL AMPLIFIERS 

DIFFUSED SILICON PLANAR'~ EPITAXIAL TRANSISTORS 

h 
• BETA RATIO - - _ _F_EI_ = 0.9-1.0 FROM 100 µA to 1.0 mA 

hFE2 
h 
~ = 0.8-1.0FROM100µAto1.0 mA, -55°Cto +125°C 
hFE2 

• V6e MATCHING - • IV6e1 - V6d = 3.0 mV (MAX) FROM 100 µA to 1.0 mA 
• VBE TRACKING - -AVse = 10 µV/°C (MAX) FROM 100 µA to 1.0 mA, -55°C to +125°C 
• MEDIUM VOLTAGE· - LVeeo = 30 V (MIN) 

ABSOLUTE MAXIMUM RATINGS (Note I) 

Maximum Temperatures 
Storage Temperature 
Operating Junction Temperature 
Lead Temperature (Soldering, 60 second time limit) 

Maximum Power Dissipation 
Total Dissipation at 25 ° C Case Temperature (Notes 2 and 3) 

at I00°C Case Temperature (Notes 2 and 3) 
at 25 ° C Ambient Temperature (Notes 2 and 3) 

Maximum Voltages and Current 
Vcso Collector to Base Voltage 
Vern Collector to Emitter Voltage (Note 4) 
VEso Emitter to Base Voltage 
le Collector Current 
V c 1 c 2 Collector 1 to Collector 2 Voltage 

Voltage rating any lead to case 

MATCHING CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

2N3728 

One Side 
1.0 Watt 

0.57 Watt 
0.45 Watt 

-65°Cto +2oo·c 
2oo•c Maximum 
300°C Maximum 

Both Sides 
1.6 Watt 

0.91 Watt 
0.55 Watt 

60 Volts 
30 Volts 
5.0 Volts 
500 mA 

±200 Volts 
±200 Volts 

2N3729 
SYMBOL CHARACTERISTICS MIN. MAX. MIN. MAX. 

hFEI 
DC Current Gain Ratio (Note 5) 0.8 

hFE2 
1.0 0.9 1.0 

hFEI DC Current Gain Ratio (Note 5) 
0.8 1.0 

hFE2 (TA= -55°Cto 125°C) 

IVBEI • Vml Base-Emitter Voltage Differential 5.0 3.0 

IA(Vae1 • Vaezll Base-Emitter Voltage Differential 1.6 0.8 
Change (TA= -55°C to 25°C) (20µV/°C) (10 µV /°C) 

IA(Vae1 • Yae2>I Base-Emitter Voltage Differential 2.0 1.0 
Change (TA = 25 •c to 125 °C) (20 µV/°C) (10 µV/ °C) 

NOTES: 

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

UNITS 

mV 

mV 

mV 

PHYSICAL DIMENSIONS 

1-------<-·370 

mo1A I .. 335 

125~111.180 :0091 ' '.160 

Seating L 'i 
Pia~ 

•. LEADS nn n nn .5oo
1 
MIN. 

·g}~olA. uu u uu--1 

Emitter 

Base 

Collector 

Emitter 

Base 

Coller.tor 

NOTES' All dimem;ioo• in ir.:lles 
Leadsarejl'Mdpl•tlldk011ar 
Pac:ka&•weiihtis l.081r"''" 

TEST CONDITIONS 

le= 100 µA.to 1.0 mA Vee=5.0V 

le = 100 µA to 1.0 mA Vee=5.0V 

le = 100 µA to 1.0 mA Vee= 5.0V 

le = 100 µA to 1.0 mA Vce=S.OV 

le = 100 µA to 1.0 mA Vee= 5.0V 

•Planar is a patented Fairchild process. 

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 
(3) These ratings give a maximum junction temperature of 200°C and junction to ambient thermal resistance of 384'C/Watt (derating factor of 2.57 mW/'C) for one side; 318'C/Watt 

(derating factor of 3.14 mW/°C) for both sides. Junction to case thermal resistance of 175'C/Watt (derating factor of 5.71 mW/'C) for one side; 109'C/Watt (derating factor 
of 9.15 mW/'C) for both sides. 

(4) Rating refers to a high-current point where collector to emitter voltage is lowest. 
(5) Lowest of two hFE readings is taken as hm for purposes of this ratio. 
(6) Pulse Conditions: length= 300 µs; duty cycle= 1 % . 

313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962·5011, TWX: 910-379-6435 
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FAIRCHILD TRANSISTORS 2N3728 • 2N3729 

ELECTRICAL CHARACTERISTICS (25 ° C Free Air Temperature unless otherwise noted) 

SYMBOL CHARACTERISTICS MIN. MAX. UNITS 

hFE DC Current Gain 30 

hFE DC Current Gain 45 180 

hFE DC Current Gain (Note 6) 80 280 

BVcso Collector to Base Breakdown Voltage 60 

BVEBO Emitter to Base Breakdown Voltage 5.0 

VeEO(sust) Collector to Emitter Sustaining Voltage (Notes 4 and 6) 30 

VeE(sat) Collector Saturation Voltage (Note 6) 0.22 Volts 

V8E(sat) Base Saturation Voltage (Note 6) 1.1 Volts 

leso Collector Cutoff Current 10 nA 

le80(150°C) Collector Cutoff Current 10 µA 

IEBO Emitter Cutoff Current 10 nA 

hie High Frequency Current Gain 4.0 

hie High Frequency Current Gain 2.5 6.0 

Cobo Common-Base, Open-Circuit Output Capacitance 8.0 pf 

C;bo Common-Base, Open-Circuit Input Capacitance 20 pf 

hie Input Impedance r.2 4.0 kn 

h,e Reverse Voltage Feedback Ratio 200 x10-• 

hoe Output Conductance 10 

hie Forward Current Transfer Ratio 50 200 
NF Wideband Noise Figure (f = 15.7 kHz) 7.0 dB 

TYPICAL COLLECTOR CHARACTERISTICS* 

so 
VcE - COLLECTOl<-EMITTER VOLTAGE - VOLTS 

i!! 400 

I 1--+--+-wr-,,....,:+--+-+-=i..:::"'i'"""'! ! 300 1--+---hl~,.."f--+-+-+.,....' 
u i ~ 1-+-'--br4=-+-+-+--+---l---I 

I 
_!,> 

VcE - COLLECTOR·EMITTER VOLTAGE - VOLTS 

• Single family characteristics on Transistor Curve Tracer. 

Active Region 

so 
VcE • COLL£CTOR·EMITTER VOLTAGE • Volts 

0.2 0.4 0.6 O.B 1.0 

VcE - COLLECTOR-EMITTER VOLTAGE -VOLTS 
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TEST CONDITIONS 

le= 0.1 mA VeE = 5.0V 

le= 1.0 mA VeE = 5.0V 

le= 150 mA VeE = 5.0V 

le= lOµA IE= 0 

le=O IE= 10 µA 

le= 10 mA 18 = 0 

le= 150 mA 18 = 15 mA 

le= 150 mA 18 = 15 mA 

IE= 0 Ve8 = 50V 

IE= 0 Ve8 = 50V 

le=O VEB = 3.0V 

le = 1.0 mA, VcE = 10 V, f = 20 MHz 

le = 50 mA, VeE = 10 V, f = 100 MHz 

IE= 0, Ve6 = lOV, f = 140 kHz 

le = 0, VEB = 2.0 V, f = 140 kHz 

le = 1.0 mA, VeE = 10 V, f = 1.0 kHz 

le = 1.0 mA, VeE = 10 V, f = 1.0 kHz 

le = 1.0 mA, VcE = 10 V, f = 1.0 kHz 

le = 1.0 mA, VcE = 10 V, f = 1.0 kHz 

le= 0.1 mA VeE = 5.0V 
3 dB pts @ 25 Hz and 10 kHz R5 = 1.0 kn 

I 
I 
_u 

so 
VcE - COLLECTOR-EMITTER VOLTAGE - VOLTS 

VcE - COLLECTOR·EMITTER VOLTAGE - VOLTS 



FAIRCHILD TRANSISTORS 2N3728 • 2N3729 
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TYPICAL ELECTRICAL CHARACTERISTICS 
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FT3838 • 2N3838 
NPN-PNP GENERAL PURPOSE COMPLEMENTARY DUAL TYPE 

DIFFUSED SILICON PLANAR EPITAXIAL TRANSISTOR 

GENERAL DESCRIPTION - The FT3838 and 2N3838 each contain an NPN-PNP Complementary Pair of Silicon 

Planar Triode Transistors designed primarily for switching and general purpose amplifier applications in 

industrial service. 

PHYSICAL DIMENSIONS 
in accordance with 

JEOEC (T0-89) outline 

070 
035 030 

ABSOLUTE MAXIMUM RATINGS (Note 1) 
Maximum Temperatures 

°L-~~=r~ 
~ 

Storage Temperature 

Maximum Power Dissipation One Side 

Total Dissipation at 25°C Case Temperature (Notes 2 & 3) O. 7 Watt 

at 25°C Ambient Temperature (Notes 2 & 3) 0.25 Watt 
Maximum Voltages and Current for Each Transistor 

V CBO Collector to Base Voltage 

V CEO Collector to Emitter Voltage (Note 4) 

V EBO Emitter to Base Voltage 

IC Collector Current 

V C 1 _ C 2 Collector 1 to Collector 2 Voltage 

-65'C to +200°C 

60 Volts 

40 Volts 

5.0 Volts 

600 mA 

± 120 Volts 

Both Sides 

1.4 Watts 

0.35 Watt 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

Symbol Characteristic 

hFE DC Pulse Current Gain (Note 5) 

hFE DC Current Gain 

hFE DC Current Gain 

hFE DC Pulse Current Gain (Note 5) 

VCE(sat) Collector Saturation Voltage (Note 5) 

VBE(sat) Base Saturation Voltage (Note 5) 

1CEV 
Collector Cut-off Current 

1BEV 
Base Cut-off Current 

BVCBO Collector to Base Breakdown Voltage 

BVEBO Emitter to Base Breakdown Voltage 

VCEO(sust) Collector to Emitter Sustaining Voltage 
(Notes 4 and 5) 

hfe High Frequency Current Gain (2N3838) 
(f = 100Mc) only 

hfe High Frequency Current Gain (FT3838) 
(f = lOOMc) only 

Cobo Output Capacitance 

h. Input Resistance (f = 1. 0 Kc) 
ie 

h Output Conductance (f = 1.0 Kc) 
oe 

hfe Small Signal Current Gain (f = 1.0 Kc) 

NF Spot Noise Figure (f = 1.0 Kc) 

Min. 

100 

35 

75 

50 

0.85 

60 

5 

40 

2.0 

2.0 

1.5 

60 

Max. 

300 

0.4 

1.3 

10 

-10 

8 

9.0 

50 

300 

8 

Units 

Volts 

Volts 

nA 

nA 

Volts 

Volts 

Volts 

pf 

K (l 

µmho 

db 

CONNECTIOft OtAGRAM 

•2c::::atf E2~. c;;;;aC2 

E1c=;:a ~Cl 

•1 c::::a 

NOTES: All dimensions m inches 
Leads are gold·plated kovar 
Package weight is .09 gram 

Test Conditions (Note 6) 

re 150 mA 

IC 100 µA 

IC 10 mA 

re 150 mA 

I = 15~ mA C (pulsed 
I = 15 mA 
C (pulsed 

VCE 50 V 

VCE 50 V 

IC 10 µA 

re o 
re 10 mA 

(pulsed) 

IC 20 mA 

VCE 

VCE 

VCE 

VCE 

IB 

IB 

VBE 

VBE 

IE 

IE 

IE 

VCE 

le 

IE 

Ic 

IC 

Ic 

IC 

50 mA VCE 

0 VCB 

1.0 mA VCE 

1.0 mA VCE 

1.0 mA VCE 

100 µA VCE 

RS = 1.0 K(l 

10 

10 

10 

1.0 

15 

15 

= -0.5 

= -0.5 

0 

10 

0 

10 

20 

10 

10 

10 

10 

10 

v 
v 
v 
v 
mA 

mA 

v 
v 

µA 

v 

v 

v 
v 
v 
v 
v 

NOTES: Copyright 1965 by Fairchild Semiconductor, a division of Fairchild Camera and Instrument Corporation 
(1) These ratings are limiting values above which the serviceability of any semiconductor device may be impaired. 

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 

(3) These ratings give a maximum junction temperature of 175°C and junction-to-ambient thermal resistance of 600°C/Watt (derating factor of l.67mW/°C) for one 
side;428 °C/Watt (derating of 2,3mW/°C) for both sides, Junction-to-case thermal resistance of 214 °C/Watt (derating factor of 4,67 mW/'C) for one side; 
107 'C/Watt (derating factor of 9.3 mW/°C) for both sides. 

(4) Rating refers to a high current point where collector-to-emitter voltage is lowest. 

(5) Pulse Conditions = 300 µ.sec; Duty cycle = 1%. 

(6) Voltages and currents apply to the NPN triode. For the PNP triode the values are the same, but the signs are reversed. 

(7) This characteristic is the highest value of collector supply voltage which may be safely used with a resistive load switching circuit in which the collector current 
approaches 600 mA. 

FAIRCHILCJ 

SEMICONDUCTOR 
313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 
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FAIRCHILD TRANSISTOR FT3838 • 2N3838 

ELECTRiCAL CHARACTERISTICS (25'C Free Air Temperature uriiess otherwise noted) 

Symbol Characteristic Min. Max. Units Test Conditions 

1cEV(150°C)' Collector Cutoff Current 10 µ.A VCE 50 v VBE = -0.5 v 
1EBO Emitter Cutoff Current 10 nA VEB 3.0 v le = 0 

td Turn-On Delay Time (see Fig. 1) 10 nsec Xe 150 mA 1s1 = 15 mA 

tr Rise Time (see Fig. 1) 40 nsec le 150 mA 1s1 15 mA 

ts storage Time (see Fig. 2) 250 n.sec le 150 mA, 1Bl 15 mA, 

1B2 = -15 mA 

tf Fall Time (see Fig. 2) 90 nsec le 150 mA, 1Bl 15 m~, 

1B2 = -15 mA 

VCEO(NL) Collector-Emitter Nonlatching 40. Volts 1c(on) = 600 mA, 1scon) 120 mA, 

NOTES: 

Voltage (see Fig, 3) (Note 7) 
1B(off) = 

+lOV 

64ll 

+8.35V--r 

_J INPUT 

0 I 

~Id t--OUTPUT 

--1 t, I--

~: OUTPUT 

. ' 8~ 

TEST CIRCUIT VOLTAGE WAVEFORMS 
(See Notes a, b and d) 

v88 ~-11.4 V 

~:~:t :~: ;11!~.e:." V BB 

5 µf 

INPUT.a--r 

lon 
TEST CIRCUIT 

+4o·v 

TEST CIRCUlT 

FIGURE 1 

+lOV 

+B.BV -:=FE-----'-
0------------ 15VPOINT"A" 

-6.2 V I 

--: 1. t-OUTPUT 

FIGURE 2 

Monitor to ensure 

~tvcE~vcc 
after pulse is 

completed 

~ l'.h-
~90% 

VOLTAGE WAVEFORMS 
(See Notes a, b and d) 

+15V-T-i:· INPUT 

0 

VOLTAGE WAVEFORM 
(See Notes c and d) 

FIGURE 3 - COLLECTOR-EMITTER NON LATCHING VOLTAGE TEST CIRCUIT 

0 

a. The Input wavef?rms are supplied by a generator wi.th tbe following characteristics: For Figure 1, Zout = 50 O, \.Sl nsec, PW? 400 nsec, 

Duty Cycle S 2%; for Figure 2, ·Zout = 50 O, trS 10 nsec, PW= 10 µsec, Duty Cycle S 2%. 

b. The waveforms are moniti>red on an oscilloscope wltb the following characteristics: For Figure 1, trSl nsec, RIN? 100 KO, CIN S 5 pf; for 

Flgu~e 2, tr S 5 ns~c, RIN ?'. 100 KO, CIN S 12 pf. 

c. The input waveform in Figure 3 has the following characteristics: PW S 10 µsec, Duty Cycle S 2%. 

d. The signs and polarity symbols shown are for the.N-P-N triOcte; the signs and polarity. symbols are reversedfortheP-N-P triode, 
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2N4017·2N4018·2N4019 
DUAL PNP HIGH-GAIN, LOW-NOISE AMPLIFIERS 

DIFFUSED SILICON PLANAR II EPITAXIAL TRANSISTORS 

e HIGH BREAKDOWN -- 80 VOLT LVcEO 

e HIGH CURRENT GAIN AT LOW COLLECTOR CURRENT --250 Min. @ lOuA 

• GUARANTEED BETA @ -55 AND +100°C 

e LOW NOISE -- 4.0 db Max. @ 100 cps; 8.0 db Max. @ 10 cps 

e FLAT BETA FROM l.OuA TO 50 mA 

ABSOLUTE MAXIMUM RATINGS (Note 1) 
Maximum Temperatures 

Storage Temperature 

Operating Junction Temperature 

Lead Temperature (Soldering, 60 Sec Time Limit) 

Maximum Power Dissipation 

Total Dissipation at 25 °C Case Temperature (Notes 2 and 3) 

at 25°C Ambient Temperature (Notes 2 and 3) 

Maximum Voltages and Current for Each Transistor 

Collector to Base Voltage 

Collector to Emitter Voltage 

Emitter to Base Voltage 

Collector Current 

(Note 4) 

2N4017 
-80 Volts 

-80 Volts 

-6.0 Volts 

200 mA 

One Side 

0.80 Watt 

0.40 Watt 

2N4018 
-60 Volts 

-60 Volts 

-6.0 Volts 

200 mA 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

2N4017 2N4018 2N4019 

-65°C to +200°c 

+200°c Maximum 

+300°C Maximum 

Both Sides 

1. 3 Watts 

0.60 Watt 

2N3019 
-45 Volts 

-45 Volts 

-6.0 Volts 

200 mA 

PHYSICAL DIMENSIONS C.370 
.335 DIA_ .335 

.30S .12S 
10 

.009 160 

~;:~."· ~ -t 
6 LEADS ~~ ~ ~~ I S MIN . 
. 019DIA _J 
016 . 

CONNECTION DIAGRAM 

w 
NOTES:Alld1......,i!IOl15.,1no;hes 

Luds are aold·plated kcMr 
Px11ap.....,,tts108v1111S 

Symbol Characteristic Min. Max. Min. Max. Min. Max. Units Test Conditions 

hFE DC Current Gain 60 60 180 

hFE DC Current Gain 100 350 100 500 250 500 

hFE DC Current Gain 100 100 250 

hFE DC Current Gain 100 500 100 600 250 600 

hFE(100°C) DC Current Gain 600 800 800 

hFE DC Pulse Current Gain (Note 5) 100 100 200 

hFE DC Pulse Current Gain (Note 5) 90 90 180 

hFE(-55°C) DC Pulse Current Gain (Note 5) 40 40 80 

hFE(-55°C) DC Current Gain 40 40 100 

NF Noise Figure 3.0 3.0 2.0 

NF Noise Figure 8.0 

NF Noise Figure 10 10 4.0 

NOTES: 
(1) These ratings are limiting values above which the serviceability of any semiconductor device may be impaired. 

db 

db 

db 

le= 1.0 µA VCE = -5.0 V 

le= 10 µA VCE = -5.0 V 

IC= 100 µA VCE = -5.0 V 

IC= 1.0 mA VCE = -5.0 V 

le= 1.0 mA VCE = -5.0 V 

le= 10 mA VCE = -5.0 v 
le = 50 mA v CE = -5.0 v 
IC = 50 mA V CE = -5.0 V 

IC = 10 µA V CE = -5.0 V 

IC= 20 µA VCE = -5.0 V f = l.OKc 

BW= 150cps, Rs= lOKll 

IC= 20 µA VCE = -5.0 v f = 10 cps, 

BW = 2.0 cps, Rs = 10 KOhm 
le = 20 µA v CE = -5.0 v f = 100 cps 

BW = 15 cps, Rs = 10 KOhm 

(2) These are steady state llmits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 

(3) These ratings give a maximum junction temperature of 200°C and junction-to-amblentthermal resistance of 437°C/Watt (derating!actor of 2.3 mW/°C) for one 
side; 292°C/Watt (derating !actor of 3.4 mW/°C) for both sides. Junction-to-case thermal resistance of 219 °C/Watt (derating!actor of 4.57 mW/°C) for one 
side; 135'C/Watt (derating !actor of 7.4 mW/°C) for both sides, 

(4) Rating refers to a high-current point where collector-to-emitter. voltage Is lowest. 

(5) Pulse Conditions: length = 300 µsec; duty cycle = 1%. 

313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 
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FAIRCHILD TRANSISTORS 2N4017 • 2N4018 • 2N4019 
ELECTRICAL CHARACTERISTICS (25'C Free Air Temperature unless otherwise noted) 

Symbol 

VCE(sat) 

VBE(sat) 

1CBO 
1cso 
1cso 
ICB0(125'C) 

ICBO(l25'C) 

!CBO(l25'C) 

1EBO 
hie 

Cobo 

10 

~ 8.0 
\ 

~ 6.0 ~ 

Characteristic 

Collector to Base Breakdown Voltage 

Collector to Emitter Sustaining 
Voltage (Notes 4 and 5) 

Emitter to Base Breakdown Voltage 

Collector Saturation Voltage 
(pulsed, Note 5) 

Collector Saturation Voltage 
(pulsed, Note 5) 

Base Saturation yoltage 
(pulsed, Note 5) 

Base Saturation Voltage 
(pulsed, Note 5) 

Collector Cutoff Current 

Collector Cutoff Current 

Collector Cutoff Current 

Collector Cutoff Current 

Collector Cutoff Current 

Collector Cutoff Current 

Emitter Cutori Current 

High Frequency Current Gain (f = 20 Mc) 

Common-Base, Open-Circuit 
Output Capacitance 

Small Signal Current Gain 
(f = 1.0 Kc) 

Input Resistance (f = 1.0 Kc) 

Output Conductance (f = 1.0 Kc) 

Voltage Feedback Ratio (f = 1.0 Kc) 

2N4017 2N4018 2N4019 

Min. Max. Min. Max. Min. Max. Units 

~o 40 ~5 Volts 

Volts -80 -60 -45 

-6.0 -6.0 -6.0 Volts 

Volts -0.25 -0.25 -0.25 

-0.4 

-0.9 

-0.95 

10 

10 

10 

2.0 8.0 

6.0 

100 550 

2.5 17 

5.0 40 

10 

-0.4 -0.4 Volts 

-0.9 -0.9 Volts 

-0.95 -0.95 Volts 

10 

10 

10 

10 

10 10 

nA 

nA 

nA 

µA 

µA 

µA 

nA 

2.0 8.0 2.5 8.0 

6.0 6.0 pf 

100 700 250 700 

2.5 

5.0 

20 

50 

10 

6.0 

5.0 

20 Kohm. 

50 µmho 

10 xl0-4 

Test Conditions 

le= 10 µA IE 

le= 5.0 mAIB 
(pulsed) 

IE= 10 µA le 

le= 10 mA 1s 

le= 50 mAIB 

le= 10 mA IB 

1c= 50 mA !B 

0 

0 

0 

0.5 mA 

5.0 mA 

0.5 mA 

5.0 mA 

IE= 0 

IE= 0 

IE= 0 

IE= 0 

IE= 0 

IE= 0 

re= o 

re= o.5 

IE= 0 

VCB = -70 V 

VCB = -50 V 

VCB = -30 V 

V CB = -70 V 

vcB=-50 v 

VCB = -30 V 

VEB = -4.0 V 

mA VCE = -5.0 V 

VCB = -5.0 V 

le= 1,0 mA VCE = -5.0 v 

le= 1.0 mA VCE = -5.0 V 

le= 1.0 mA VCE = -5.0 V 

le= 1.0 mA VCE = -5.0 v 

TYPICAL ELECTRICAL CHARACTERISTICS 
NOISE FIGURE 

VERSUS FREQUENCY 

VcE • -5.0V 2N«ll7 
2N4018 . I/ 

NOISE FIGURE 
VERSUS FREQUENCY 

~ ~le .. 0.5 mA, Rs • 1.0 KO L v 
~ 4.0 

;;: 

~ •. o,, \ l1 JL 
~ 2.0 

0 
10 

)\ 

~ ~ 
"-., 

•c • "'""· Rs· 10K~ 
.J_ J.J...L .J_ J. 

100 Ike 10 Kc 100"" 

V1 ~ p 
11-3962-015 

1 ~ ~ k: •c·0.5mA,R5·1.orn 1M1 
~2.or-t-'f~N~~-t~-....~~r.t-tr-r-i;:-t--t~,c~.-,,,~,..-.-R5~·+10+K+O--;--t-t-M~r-:.~t-t-t-t-1 

ol_lJ_l'[: 'tr--:::t:hQ::.lb-'-~Ij;;1:;Jd1;;t;~~w..tt:J::!:Ei1_1_1,J,_j,,.j,_~,,d· 
lm< 10"" 10 100 l.OKc lOKc lOOkc 1.0mc lOmc 

I • FREQUENCY cps r - FREQUENCY cps 

~ 100 

_u 

!< 10 

3 
~ 
g 
~ 1.0 

i 
:'.! 
6i 0.1 

I 0.01 

COMMON EMITTER 
CHARACTERISTICS VERSUS 

COLLECTOR CURRENT 
_ll VcE • -5.0V H-1-h,. 

TA· 25°C 

I • l.Okc I-is;:: 1~ 
IL 

,,,,rs:;: 7 hre 

t-;;., !--"' ~ 

~· 

ii-3962-003 

0.1 . 0.2 0.5 1.0 2.0 5.0 10 
'c - COLLECTOR CURRENT - mA 

THESE CURVES APPLY TO ALL TYPES 

u 
6i 

COMMON EMITTER 
CHARACTERISTICS VERSUS 

COLLECTOR-EMITTER VOLTAGE 

... _ 
~ o. 71--1--+--+-+--ll--+--+--+--+--4 

~ 
o.s .. o _...._-s"'".'-o -'--._,,10--''---1.1...,-1.--'_,,,'--"-.-'is 

VcE - COLLfCTOO-EMlmR VOLTAGE - VOLTS 
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2.0 

:-c 1.8 

~ 1.6 

~ 1.4 

~ 1.2 

~ 
~ 1.0 

~ 
~ 0,8 

I 0.6 

I 

COMMON EMITTER 
CHARACTERISTICS VERSUS 

AMBIENT TEMPERATURE 

Ve~• -5.0V 

f-1C • l.OmA 1 t- I • l.Okc 

v v L: 
I/".: 1/1 h,. 

1--I-~ .. ,. 
_yq 

u 0.4 
~ 

ll-3962-0N 

·40 -20 "' 40 60 80 100 
TA - AMBIENT TEMPERATURE - "C 

INPUT AND OUTPUT 
CAPACITANCES VERSUS 
REVERSE BIAS VOLTAGE 

f • l.Omc 

Ul---1--+--+-+-f--+--+--+--+-" 
f l--+-+--+--t--+-+-+-+----1 

~~~'-ebl--+--+--+--+-+-1-+-~ 
8.0 -+-"'"""-+-+-I--+--+--+--+-" 

~~c~-.l+E.-0+--+-+-+-+----1 
4.0 i-tL.:::'j-'j~f"'"FT=*::f'N«l~11~AN~o~2N«J~1s~ 

l--+--+---+-----+--+--2N40J9==c=r=] 

o l l u-13962-~0l I 
0 -4.0 -8.0 -12 -16 -20 

VEB• •ca - REVERSE BIAS VOLTAGE - VOLTS 



FAIRCHILD TRANSISTORS 2N4017 • 2N4018 • 2N4019 

TYPICAL ELECTRICAL CHARACTERISTICS FOR 2N4017 AND 2N4018 

COLLECTOR CHARACTERISTICS* 

c 
e 
'-1.6 

z 

~ -1.2 f7'T-:7"'T-.:f-:;;j.-""F+-t:::oio---i 
" 

-" 

c 
e 

~ 
z .. .. 
" " .. 
~ 

·lO ·• ·lO 
YcE • COUECTOR·EMITTIR VOLTAGE • VOLTS 

COLLECTOR CHARACTERISTICS* 

~ -8.0 

8 l--c=P"F'-+-+-+-c±-....... "'F=+--1 

-" 
·20 ·lO • .., ·50 

VcE • COU£CTOR·EMITTER VOLTAGE • VOLTS 

CONTOURS OF CONSTANT 
NARROW BAND NOISE FIGURE 

1~00"'1~==-=o"'='.01:-'-..._,,._o,.,,.1:-'-"""".._"'1.o 

8.0 

6.0 

2.0 

0 

COLLECTOR CURRENT - mA 

WIDE BAND NOISE FIGURE 
VERSUS SOURCE RESISTANCE 

VcE" ·5.0V -
BANDWIDTH • l5.7Kc-

ES: 

~~ 
cs: 
':S.: /,. 

'" v 

ll-3962-0lA 

!l 

c 
e 

COLLECTOR CHARACTERISTICS 

' ·l.6 ~,17'!~,9)Jl'f--::"""'+::..t":+++-l 

z .. 
~ -1.2 

" .. 
0 

~ -G.8 

8 f.:;;;f-'f:i~±:::j;:;-f--t"-f9"'-1 

·20 ·30 .. ·lO 
VCE • COUECTOR·EMITTIR VOlTAGE • VOLTS 

COLLECTOR CHARACTERISTICS* 

YcE • COLlECTOR·EMITTER VOLTAGE • VOlTS 

CONTOURS OF CONSTANT 
NARROW BAND NOISE FIGURE 

EQUIVALENT INPUT NOISE 
VOLTAGE AND NOISE CURRENT 
VERSUS COLLECTOR CURRENT 

l.O 

c • 
~ z .. .. 
" " .. 
~ 

0 ·10 ·20 ·30 .. -50 
VcE • COllECTOR·EMITTIR VOLTAGE • VOLTS 

COLLECTOR CHARACTERISTICS* 

~ -8.0 

8 ......... F-1-'-""-

YcE • COUECTOR-EMITTER VOLTAGE ··VOLTS 

CONTOURS OF CONSTANT 
NARROW BAND NOISE FIGURE 

11W.001 0.01 0.1 1.0 

·100 

~ ~ 

le COLLECTOR CURRENT - mA 

CONTOURS-OF CONSTANT GAIN 
BANDWIDTH PRODUCT lfrl 

l TA• 25°C 

21 !!! I!! i!i g 111 
~ ~ 

rt--+tcP"-i0.02 g ; -10 5 2.0>--1-H>+--+-. 
~ ~ ~ ~ ~ ~ 

~ Ill 
~ 

~ 
§ 
~ 

~ 

Ill 
. --.--Hi-+--<O.Ol ~ 

~ 
~~~bd~t=t:e.;:'r±l1itcp;::jO.lm: ho § 

~ 
~ 
1-1.0 

~ 
s 

en• I • IOKc 0.002 S 
I 11 >'(j 

~ 

JL 

~I t-. k'. rJ - k" 
P"" ::s: 

!"-... v 11-3962-005 

500 

z 

~ ., 
~ z 
~ .. 
~ m 

~ 200 

" .. 

0 

COLLECTOR CHARACTERISTICS 

YcE • COUECTOR·EMITTER VOlTAGE • VOlTS 

DC PULSE CURRENT GAIN 
VERSUS COLLECTOR CURRENT 

l::iJv 
llill 
J ·c ~\{j).-. 

'6~t 

I-"" 
~ 

j 
fo-1 -ss·c +-1 

..... K-1 
1-"'1 

'.!::! 62-0lO 

0.001 0.01 0.1 l.O 10 lO 
le • COLLECTOR CURRENT • mA 

CONTOURS OF CONSTANT 
NARROW BAND NOISE FIGURE 

!OK K° T"" l 
~ I'~ I\ ~ 'it_ o SKI-->-+',...__,__........,.+-......,~~...,,...__. 

-l-+-+l'l....4-......j...-1-1-+>o,~.J ~ ~ 

5.0 

1.0 

~ 
~ 0.1 

I 
~ 0.01 

·~ 
8 
• 0.001 

iii 
.},> 

0.0001 

1.0 

l 
± 

le COLLECTOR CURRENT - mA 

COLLECTOR CUTOFF 
CURRENT VERSUS 

AMBIENT TEMPERATURE 

f:: vc8 ·-70Vfor2Nilll7 

10 

~ Yeo· ·50Vfor 2N4018 

t= Vee. -30Vfor 2NCH9 ~ 
z 

L 

pz: 
z 

~ 
11-3962-007 

l.OK 2.DK ,5.0K !OK 20K 
SOK lOOK !Ee: OO~OO~l~~~O.~Ol~~~0~.1~'~'--='"~'-=01~.8.rJJl ~ "'°· 10.1 1.0 10 100 25 lO 75 100 125 150 

Rs - SOURCE RESISTANCE OHMS le COLLECTOR CURRENT - mA le COLLECTOR CURRENT • mA TA - AMBIENT TEMPERATURE - °C 

• Single family characteristic on Transistor Curve Tracer. 
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< 
E 

z 

-1.6 

a.: -1.2 

0 

; --0.8 

COLLECTOR CHARACTERISTICS* 

:3 l-c;-1-4-+~ --t--=:J.,.-!"'""'t---t---l 

< 
E 

-16 

-10 -20 -30 ,-«J -so 
VCE - COLLECTOR-EMITIER VOLTAGE - VOLTS 

COLLECTOR CHARACTERISTICS• 

-JO -20 -JO -"1 -50 

COLLECTOR EMITTER VOLTAGE - VOLTS 

CONTOURS Of CONSTANT 
NARROW BAND NOISE FIGURE 

rx"' r • lOOcps h., ~ 
lOO BANDWIDTH• 15cps '-

0 
z 

0.CXll 0.01 0.1 

'c COLLECTOR CURRENT- - mA 

WIDE BAND NOISE FIGURE 
VERSUS SOURCE RESISTANCE 

R5 SOURCE RESISTANCE 

1.0 

FAIRCHILD TRANSISTORS 2N4017 • 2N4018 • 2N4019 

TYPICAL ELECTRICAL CHARACTERISTICS FOR 2N4019 

< 
E 

' -l.6 

0 

; --0.8 

COLLECTOR CHARACTERISTICS 

:3 .,..,.-+---±:::~'"'9=---t--+----t-::::J--+~ 

< 
E 

!Meg 

• lOOK 

u 
z 
< 

E IOK 

u 
~ 

~ LOK 

-30 -«I 

VCE - COLL.ECTOR-EMITTER VOLTAGE - VOLTS 

COLLECTOR CHARACTERISTICS• 

-20 -30 
VcE - COUECTOR-EMITTER VOLTAGE - VOLTS 

CONTOURS OF CONSTANT 
NARROW BAND NOISE FIGURE 

-SQ 

l' rs: "" 11-3962-017 

:-.,; 

~ "fe .. 
~'h. 

·O!a 

~ ~Nl'S: ~~ 
~ ? b-.. ~ 

""' ~~· 
]::,,. _s. 

I" No~ :1:::1 ~ 
~ !'- ...... 

VCE • -5.0V:"f;: ~ 
f• l.OKc t:>. 

BANDWIDTH • lSOcps 100 
0.001 0.01 !'- "" ~ 0.1 1.0 

'c COLLECTOR CURRENT - mA 

EQUIVALENT INPUT NOISE 
VOLTAGE ANO NOISE CURRENT 
VERSUS COLLECTOR CURRENT 

< 
E 

' -1.6 

z 

~ -1.Z 
u 

~ 
0 

COLLECTOR CHARACTERISTICS 

~ -0,8 

:3 h..¥:+---+-.. 
' -0.41-:::;?-f"::::i---+--:::-::l;;-b..f-'~--+---I 

< e 

z 

-16 

18 • o 
-"1 -50 

VCE - COLLECTOR-EMITTER· VOLTAGE - VOLTS 

COLLECTOR CHARACTERISTICS* 

~ -12 ._,...4--+'l~-+~l-""'+-+----+--+-l 
u 

0 
u -8.0 

0 
u 

VcE - COLLECTOR-EMITTER VOLTAGE - VOLTS 

CONTOURS OF CONSTANT 
NARROW BAND NOISE FIGURE 

111£"' I• lQKc ~ 
lOO BANDWIDTH• 1.5Kc ~ ~ ~ 11-3962-018 

0.001 0.01 0.1 1.0 

le COLLECTOR CURRENT - mA 

CONTOURS Of CONSTANT GAIN 
BANDWIDTH PRODUCT (f,J 

~ 10 ~,-,_-,,,-,_~,,~,~~~~~-,---~~,-----, 0.1 ~ -100 

i 5,0 t--+-H-t-t----t-t-+t-+-+-l--r---""40.05 ~ ~ ± TA• 2SoC 

J_ 

~ 2! ~ ~g 11 
~ ~ 0 ~ ~ l\ 'I, 

l"--H 
:">. 

1 \ \ ~ ~ ~ 
l'Sl _Ll 

K 

f\ '\ N ../1 ll-3962-006 

1.0 10 100 

le - COLLECTOR CURRENT - mA 
le - COLLECTOR CURRENT - mA 

500 

100 

0 

COLLECTOR CHARACTERISTICS 

Ver - COLLECTOR-EMlTTER VOLTAGE - VOLTS 

DC PULSE CURRENT GAIN 
VERSUS COLLECTOR CURRENT 

Ver· -5.ov 
) I! ,l.J 

r- r~.c 
[ 

l 
1-1 

11-3962-038 

O.OCll 0.01 O.l l.O JO 

u 
z 
< 
~ 

~ l.OK 

le - COLLECTOR CURRENT - mA 

CONTOURS OF CONSTANT 
NARROW BAND NOISE FIGURE 

1.0 

le - COLLECTOR CURRENT - mA 

COLLECTOR AND BASE 
SATURATION VOLTAGES VERSUS 

COLLECTOR CURRENT 

le - COLLECTOR CURRENT - mA 

* Single family characteristics on Transistor Curve Tracer. 
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FT4017 • FT4018 • FT4019 
DUAL PNP HIGH-GAIN, LOW-NOISE AMPLIFIERS 

DIFFUSED SILICON PLANAR II EPITAXIAL TRANSISTORS 

e HIGH BREAKDOWN -- 80 VOLT LVCEO 

e HIGH CURRENT GAIN AT LOW COLLECTOR CURRENT --250 Min. @ lOuA 

• GUARANTEED BETA @ -55 AND +100°C 

e LOW NOISE -- 4.0 db Max. @ 100 cps; 8.0 db Max. @ 10 cps 

• FLAT BETA FROM l.OuA TO 50 mA 

ABSOLUTE MAXIMUM RATINGS (Note 1) 
Maximum Temperatures 

Storage Temperature 

Operating Junction Temperature 

Lead Temperature (Soldering, 60 Sec Time Limit) 

Maximum Power Dissipation 

Total Dissipation at 25°C Case Temperature (Notes 2 and 3) 

at 25°C Ambient Temperature (Notes 2 and 3) 

Maximum Voltages and Current for Each Transistor 

Collector to Base Voltage 

Collector to E milter Voltage 

Emitter to Base Voltage 

Collector Current 

(Note 4) 

FT4017 
-80 Volts 

-80 Volts 

-6.0 Volts 

200 mA 

One Side 

0, 70 Watt 

0.40 Watt 

FT4018 
-60 Volts 

-60 Volts 

-6.0 Volts 

200 mA 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

FT4017 FT4018 FT4019 

-65°C to +200°C 

+200°C Maximum 

+300°C Maximum 

Both Sides 

1.10 Watts 

0.50 Watt 

FT4019 
-45 Volts 

-45 Volts 

-6.0 Volts 

200 mA 

PHYSICAL DIMENSIONS 

J~~ DIA . ft
~DIA. 

L o .030MA~ 0 

6 LEA~ mnm j,. 
:81: DIA. wuw_l 

CONNECTION DIAGRAM 

L~::•.:~::@ Lead No 5 
~eadNo.6 

Lead No. 7 

BOTTOM VIEW 
NOTES All d1m1ns1ons 1n inches 

leadsare1old.pl1tedkov1r 
Package we1111t 1s 0.62 grim 

Symbol Characteristic Min, Max. Min. Max. Min. Max. Units Test Conditions 

hFE DC Current Gain 60 60 lBO 

•·hFE DC Current Gain 100 350 100 500 250 500 

hFE DC Current Gain 100 100 250 

hFE DC Current Gain 100 500 100 600 250 600 

hFE(100°C) DC Current Gaiin 600 BOO BOO 

hFE DC Pulse Current Gain (Note 5) 100 100 200 

hFE DC Pulse Current Gain (Note 5) 90 90 180 

hFE(-55°C) DC Pulse Current Gain (Note 5) 40 40 80 

hFE(-55°C) DC Current Gain 40 40 100 

NF Noise Figure 3.0 3.0 2.0 

NF Noise Figure B.O 

NF Noise Figure 10 10 4.0 

Additional Electrical Characteristics on page 2 
NOTES: 
(1) These ratings are limiting values above which the serviceability of any semiconductor device may be Impaired. 

db 

db 

db 

le: 1.0 µA VCE = -5.0 V 

le : 10 µA V CE = -5.0 V 

IC= 100 µ.A VCE = -5.0 V 

Ic = 1.0 mA VCE = -5.0 v 
le= 1.0 mA VCE = -5.0 V 

Ic = 10 mA VCE = -5.0 v 
IC = 50 mA V CE = -5.0 V 

Ic = 50 mA VCE = -5.0 v 
IC = 10 µ.A V CE = -5.0 V 

Ic = 20 µ.A v CE = -5.0 v f = 1.0 Kc 

BW = 150cps, Rs= 10 Kil 

Ic= 20 µ.A VCE =-5.0 v f:lOcps, 

BW = 2.0 cps, Rs = 10 KOhm 
Ic = 20 µ.A v CE = -5.0 v f = 100 cps 

BW = 15 cps, Rs = 10 KOhm 

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 

(3) These ratings give a maximum junction temperature of 200°C and junction-to-ambient thermal resistance of 437°C/Watt (derating factor of 2.3 mW /°C) for one 
side; 350 'C/Watt (derating factor of 2.SmW/°C) for both sides. Junction-to-case thermal resistance of 250 °C/Watt (deratingfactor of 4.0 mW/°C) for one 
side; 159°C/Watt (derating factor of 6, 2mW /°C) for both sld.es. 

(4) Rating refers to a high-current point where collector-to-emitter voltage Is lowest. 

(5) Pulse Conditions: length = 300 µ.sec; duty cycle = 1%. 
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FAIRCHILD TRANSISTORS FT4017 • FT4018 • FT4019 
ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

Symbol 

BVCBO 

VcEO<sust) 

BVEBO 
VCE(sat) 

V CE(sat) 

VBE(sat) 

VBE(sat) 

1CBO 

'1cBo 

1CBO 
ICBO(l25'C) 

ICBO(l25-C) 

rcBo(l25'C) 

1EBO 

hie 

Cobo 

10 

~ 8.0 
~ 

~ 

·Characteristic 

Collector to Base Breakdown Voltage 

Collector to Emitter Sustaining 
Voltage (Notes 4 and 5) 

Emitter to Base Breakdown Voltage 

Collector Saturation Voltage 
(pulsed, Note 5) 

Collector Saturation Voltage 
(pulsed, Note 5) 

Base Saturation Voltage 
(pulsed, Note 5) 

Base Saturation Voltage 
(pulsed, Note 5) 

Collector Cutoff Current 

Collector Cutoff Current 

Collector Cutoff Current 

Collector Cutoff Current 

Collector Cutoff Current 

Collector Cutoff Current 

Emitter Cutoff Current 

High Frequency Current Gain (I= 20 Mc) 

Common-Base, Open-Circuit 
Output Capacitance 

Small Signal Current Gain 
(I = 1.0 Kc) 

Input Resistance (f = 1.0 Kc) 

Output Conductance (I =, l.OKc) 

Voltage Feedback Ratio (I = 1.0 Kc) 

FT4017- FT4018 FT4019 

Min. Max. Min. Max. Min. Max. Units 

-80 -60 -45 Volts 

-80 -60 -45 Volts 

-6.0 -6.0 -6.0 Volts 

-0.25 -0.25 -0.25 Volts 

2.0 

-0.4 

-0.9 

-0.95 

10 

10 

10 

8.0 

6.0 

2.0 

-0.4 

-0.9 

-0.95 

10 

10 

10 

8.0 

6.0 

2.5 

-0.4 Volts 

-0.9 Volts 

-0.95 Volts 

10 

10 

10 

8.0 

6.0 

nA 

nA 

nA 

µA 

µA 

µA 

nA 

pf 

100 550 100 700 250 700 

2.5 17 

5.0 40 

10 

2.5 

5.0 

20 

50 

10 

6.0 

5.0 

20 Kohm. 

50 µmho 

10 xlo- 4 

Test Conditions 

le= 10 µA IE 

le= 5.0 mA IB 
(pulsed) 

0 

0 

IE= 10 µA IC 

IC= 10 niA IB 

0 

0.5 mA 

IE= 0 

IE= 0 

IE= 0 

IE= 0 

IE= 0 

IE= 0 

1c = 0 

re= o.5 

IE= 0 

5.0 mA 

0.5 mA 

5.0 mA 

VCB =-70 V 

VCB = -50 V 

VCB = -30 V 

VCB =-70 V 

VCB = -50 V 

VCB = -30 V 

VEB = -4.0 V 

mA VCE = -5.0 V 

VCB = -5.0 V 

le= 1.0 mA VCE = -5.0 v 

le = 1.0 mA v CE = -5.0 v 
le= 1.0 mA VCE = -5,0 v 
le= 1.0 mA VCE = -5.0 1l 

TYPICAL ELECTRICAL CHARACTERISTICS 
NOISE FIGURE 

VERSUS FREQUENCY 
VcE • -5.0V ';,<10-;i; 

FT4018 I/ 
~ 

NOISE FIGURE 
VERSUS FREQUENCY 

~6.0l--+-l-l+l--t--+-i--t--1--+--+-iH-l--+---+--+-+-+--+---!--!-++--+---+--H-+---l 

~ 4.0 ~ ~le E o.smA, Rs - 1.oKn J_ v 
~~ l? v 

I' - P' 
le. 201JA, Rs. !OK~ 

~ 2.0 

J_J.il J_ J_ ll-3962-015 0 
lO 100 lKc IOKc 100 Kc Im' lOmc 

f - FREQUENCY 'P' 

~ 100 

_u 

~ 10 

COMMON EMITTER 
CHARACTERISTICS VERSUS 

COLLECTOR CURRENT 

VcE" -5.0V 

TA· 25°C 
hoe 

f • l.OKc z 
~~. v 

IL 

hr,K / hie 

poe r-- :::::,.,, 

~ u 
5i 0.1 

~ 
~ 0.01 

0.1 

le 

0.2 0.5 1.0 2.0 
- COLLECTOR CURRENT 

ii-3962-003 

5.0 10 
- mA 

THESE CURVES APPLY TO ALL TYPES 
COMMON EMITTER 

CHARACTERISTICS VERSUS 
COLLECTOR-EMITTER VOLTAGE 

COMMON EMITTER 
CHARACTERISTICS VERSUS 

AMBIENT TEMPERATURE 
2.0 .---.-1---r-.---.--,----...-,--~ 

l<J VcE • -5.0V 

INPUT AND OUTPUT 
CAPACITANCES VERSUS 
REVERSE BIAS VOLTAGE 

f • l.Omc 

~< 1•81- ic !/' J.OmA --+---t--+---+-+1j 

~ 1.6 r-, . 1.0 Kc 17 . a. 16 If 1-+--+--+---+-___,_._+--+---< 

~ 1.4 v ~,~ lZ~: 
~ 1.2 .L_ ~( 
~ ,F!----1 hoe 8.o ~Es 
:;; 1.01--+-.~~ 1\\.1 
~ ~'"A7' I ~c 

~ o. 7 t---+---+---+---+-t--+--+---+--+---1 '.;;u 0.8 j~j_' 1 1--t]"::--f~"'Obo"F• ,,,::;. ::!o f::::~~~~ ~ J''''.: 4.0 I FT<1017 ANO FT<1018...::l 

0"5 ':-o ~---='5.-:--0 ~-_-:'10-'--~~,-'-_,'-o ~--'_,, 

~ 
5 ~ 0.61--"'l---t----+-+---+-+----+~ t---+--+--+--+---+-1FT<10119 __.T--+1--+ 

u 0.4 ~~-~~-~~-~'~'-="="~-"~' o~+-~~~-~+-~'=':~'"'~"~-'~"~ 
~ ~ ~ 20 ~ ~ ro ~ o -4.0 -8.0 ·20 -12 -16 

Ve£ - COLLECTOR-EMlffiR VOLTAGE - VOLTS TA - AMBIENT TEMPERATURE - °C VEB, Vee - REVERSE BIAS VOLTAGE - VOLTS 
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FAIRCHILD TRANSISTORS 2N4020 THROUGH 2N4025 

ELECTRICAL CHARACTERISTICS 

(25°C Free Air Temperature unless otherwise noted) 

Symbol 

hFE 

h,e 

hFE(-55°C) 

hFE 

hFE 
h,e(l00°C) 

hFE 

hFE 
hFE(-55°C) 

NF 

NF 

NF 

V CE(sat) 

VCE(sat) 

VBE(sat) 

VBE(sat) 

Characteristic 

DC Current Gain 
DC Current Gain 

DC Current Gain 

DC Current Gain 

DC Current Gain 

DC Current Gain 

DC Pulse Current Gain (Note 6) 

DC Pulse Current Gain (Note 6) 

DC Pulse Current Gain (Note 6) 

Noise Figure 

Noise Figure 

Noise Figure 

Collector Saturation Voltage 

Collector Saturation Voltage (Note 6) 

Base Saturation Voltage 

Base Saturation Voltage 

Common-Base, Open-Circuit 
Output Capacitance 

Common-Base, OpeI'l--Circuit 
Input Capacitance 

(Note 6) 

High Frequency Current Gain (f = 20 Mc) 

Input Resistance (f = 1.0 Kc) 

Output Conductance (f = 1.0 Kc) 

Reverse Voltage Feedback Ratio(f= l.OKc) 

Small Signal Current Gain (f = 1.0 Kc) 

2N4021 
2N4024 

Min. Max. 

60 
100 350 

40 

100 400 

100 500 

100 

90 

40 

600 

3.0 

10 

-0.25 

-0.4 

-0.9 

-0.95 

6,0 

15 

2.0 8.0 

2.5 17 

5.0 40 

10 

100 550 

2N4020 
2N4023 

2N4020 
2N4022 
2N4023 
2N4025 

Min. Max. 

180 

250 500 

100 

250 550 

250 600 

200 

180 

80 

800 

2.0 

8.0 

4.0 

-0.25 

-0.4 

-0.9 

-0.95 

6.0 

15 

2.5 8.0 

6.0 20 

5.0 50 

10 

250 700 

2N4021 
2N4022 
2N4024 
2N4025 

Units 

db 

db 

db 

Volts 

Volts 

Volts 

Volts 

pf 

pf 

µmho 
xl0-4 

Test Conditions 

le= 1.0 µA V CE = -5.0 V 

lc=lOµA vcE=-5.0V 

IC 10 µA VCE = -5.0 V 

IC = 100 µA VCE = -5.0 V 

IC = 1.0 mA VCE = -5,0 V 

le= 1.0 mA V CE = -5.0 V 

IC 10 mA VCE = -5.0 V 

IC 50 mA VCE = -5.0 V 

Ic 50 mA VCE = -5.0 v 

IC 20 µA, V CE = -5.0 V, 

f = 1.0Kc, BW= 150cps, Rs= lOK!l 

IC= 20 µA, VCE =-5,0 V, 
f = 10 cps, 
BW = 2.0 cps, Rs = 10 Kohm 

IC = 20 µA, VCE = -5.0 V, 
f = 100 cps, 
BW = 15 cps, Rs= 10 Kohm 

IC = 10 mA IB = 0,5 mA 

IC = 50 mA 1s 5.0 mA 
(pulsed) 

IC = 10 

IC = 50 
(pulsed) 

IE 0 

0 

mA 1a 
mA 1s 

0.5 mA 

5,0 mA 

VCB = -5.0 V 

VEB = -0.5 V 

0.5 mA VCE = -5.0 V 

1.0 mA VCE = -5,0 V 

1,0 mA VCE = -5.0 V 

1.0 mA VCE = -5.0 V 

1,0 mA VCE = -5.0 V 

Symbol Characteristic Min. Max. Min. Max. Units Test Conditions 

10 

8.0 

6.0 

4.0 

2.0 

ICBO 

ICBO 
ICBO(l25°C) 

ICBO (125°C) 

IEBO 

BVCBO 

Vceo<sust) 

NOISE FIGURE 
VERSUS FREQUENCY 

291 2N4022 
2N402J 
2N402S 
VCE --S.OV 

Collector Cutoff Current 

Collector Cutoff Current 

Collector Cutoff Current 

Collector Cutoff Current 

Emitter Cutoff Current 

Collector to Base Breakdown 
Voltage 

Collector to Emitter Sustaining Voltage 
Voltage (Notes 4 and 5) 

Emitter to Base Breakdown 
Voltage 

-45 

-45 

-6.0 

10 

10 

10 

-60 

-60 

-6.0 

10 

10 

10 

TYPICAL ELECTRICAL CHARACTERISTICS 

~ 
0 

8. 0 

6.0 
I\ 

NOISE FIGURE 
VERSUS FREQUENCY 

i~qn 
VcE • -S.O V u 

~ ~ I/ 
4.0 

I\ fe•20µA,Rs·lOK~j I/ 
I\~ (\ le· o.s mA, Rs· torn ~v 
~u ]][ 

If le· 20µA, Rs· 1orn 

2.0 
~ ~le· o.s mA, Rs· 1.0KJ A 

I"' 

l/v 
titill Jll I y 

Ill TI j,..o 

100 1 Kc 10 Kc 100 Kc l.Mc lOM: 100 !Kc lOKc lOOKc 11/c. 101/c. 

f - FREQUENCY - cps f - FREQUENCY - lie. 

6-50 

nA IE 

nA IE 

µA IE 

µA IE 

nA IC 

Volts IE 

0 

0 

0 

0 

0 

0 

VCB = -30 V 

VCB = -50 V 

VCB = -30 V 

VCB = -50 V 

VEB = -4.0 V 

IC 10 µA 

Volts le = 5.0 mA 
(pulsed) 

0 

Volts Ic = O 10 µA 

INPUT AND OUTPUT 
CAPACITANCES VERSUS 
REVERSE BIAS VOLTAGE 

f • l.Omc 

~ ~ f 1~+--+--+......,r-+--+--+-~ 

12 ~;.fy-pl_,Sf--+---+--+-f--+--+--< 
8.0 ~l-.. ,+E --o+--+--,__.........,__, 
4.0 I ~ 2N""'l and 2N402~ 

~ 2N~,2t1oi2,2Nli02J ANO 2N402S .. r 
0 J J J J J J n-',..,-001 

0 -4.0 -8.0 -12 -16 -20 

VEB• Vea REVERS!: BIAS VOLTAGE - VOLTS 



FAIRCHILD TRANSISTORS FT4017 • FT4018 • FT4019 

< e 

-2.0 

• ·l.6 

z 
« 
~ -1.2 

« 
0 

; -0.8 

8 b.+-"!---t;;-;;t --+=::!---t""'l--H 

< e 

0 

VcE - COLLECTOR-EMITTER VOLTAGE - VOLTS 

COLLECTOR CHARACTERISTICS* 

~ -8.0 ~-t-:::±.:l""r=t---11-t---t_...-f--f 
-4.0 F-+::::i:!!4'"'9'=f-----t-+-+-+--l 

IMeg 

' lOOK 

" z 
< 

-10 -1() -JO -40 -5-0 
Ver - COLLECTOR EMITTER VOLTAGE - VOLTS 

CONTOURS OF CONSTANT 
NARROW BAND NOISE FIGURE 

]',. 

v ~ ~ ~. 
~ {o. ~ 

"I: ::s 
·IJ.~Q/; 

!'. ]'.. "-<t> ~ ~ ~ lOK 
?~ l'°'J ~ 
·O. 

I-" ~o..~ [:'>. ~ 
~"'1 b. !"'-.. 

c::-..J..~ 1'.. ~ 
vec -5.ov -s; 

I • IOOcps hJ 
BANDWIDTH • 15cps 

100 o.ocn 

....., 
11-3962-016 

8.0 

0.01 O.l 

'e COLLECTOR CURRENT - mA 

WIDE BAND NOISE FIGURE 
VERSUS SOURCE RESISTANCE 

I I I 
VCE • -5.0V 

1----+--+-+--+---t-BANDWIDTH • l5.7Kc --j ,;: 
• 6.0~ ,_,,._-Hf--+-+--+--Hf--+--t--t 

~ 4.0 ~" ... -+--+---t--+-+--+--+---i 

- N\J 
0 
z l'l \ 
~ 2.0 >---+-+-+c..---~~---+-t--+--+-1/--i 

l.O 

TYPICAL ELECTRICAL CHARACTERISTICS FOR FT4019 

< e 

'-1.6 

~ 

~ -1.2 

" « 
g 

COLLECTOR CHARACTERISTICS 

g -0.8 

. " ... lr"''l---±:!!>1"""f'--1f-----t--+=::!---t=f 

< e 

~ z 
« 
~ 

" « 
0 

-16 

-JO 

Vee - COLLECTOR-EMITTER VOLTAGE - VOLTS 

COLLECTOR CHARACTERISTICS* 

~ -8.0 lo""'+c=.J---1"':--~ 
" 

IMeg 

~ 
0 

• lOOK 

" z 
< 
~ 

~ lOK 

18 • o 
-1() -JO -40 -50 

Yer - COU£CTOR-EMITTER VOLTAGE ·- VOLTS 

CONTOURS OF CONSTANT 
NARROW BAND NOISE FIGURE 

N IS "'I 11-3962-017 

IsJ ....., ~~ 
r<e.<t> ~ ~ 

""' 
~ " b,,.1' C".:-,. !'-., ::s 

·0. :s ::s ~~ ~ 1'4'~ N~ 
VeE • -5.0V _.b., C'-J 

l•l.OKc ~ rs; 
BANDWIDTH • l50q1s N~ 100 

O.CXll 0.01 0.1 
~ 

l.O 

COLLECTOR CURRENT - mA 

EQUIVALENT INPUT NOISE 
VOLTAGE AND NOISE CURRENT 
VERSUS COLLECTOR CURRENT 

~ 10 "'u'"'-'°"""""'-"'""°'' -i---r-n-r-r--,-.,-,-,--, 0.1 

i 5.0 t--+-H-t-1---t--f-++-+-+-t-'-t--,1 

1.0 0.02 

l.O 0.01 

0.5 0.005 

0.2 

< e 

I • l,6 

« 
0 

~ -0.8 

COLLECTOR CHARACJERISTICS 

e b--1""'+--*-

< e 

~ 
z 
« 
« 
~ 

" « 
0 

" 
0 

" 

.!:' 

lli 
~ 
g 
i>I 
~ 

I 

-IZ 

-8.0 

-4.0 

0 
0 

'e • o 
-40 -50 

Ver - COLLfCTOR-EMlffiR VOLTAGE - VOLTS 

COLLECTOR CHARACTERISTICS• 

18 • o 
-10 -1() -JO -40 -5-0 

Ver - COLLECTOR-EMITTER VOLTAGE - VOLTS 

CONTOURS OF CONSTANT 
NARROW BAND NOISE FIGURE 

-100 

le COLLECTOR CURRENT mA 

CONTOURS OF CONSTANT GAIN 
BANDWIDTH PRODUCT (frl 

I TA· 25°C 

il 
el f ~ ~ 8~ ~ i\ ~ i\ jl, ~ 

Ji.~ l'--H 
~ 

l I [\_ I\. ]'... V1 
_i -'i-\ J.11 

11 
D.. 

I\ '\l 1' ~ ll-3962-006 ''----'---+-~..L_,,.~'-------'-t-1~1-1~,,~-'="='-~"=' 
LOK 5.0K lOK 50K lOOK ~~c: 

Rs SOURCE RESISTANCE OHMS 

0.1 
0.001 0.01 l.O 10 

IC - COLLECTOR CURRENT - mA 

100 

le - COLLECTOR CURRENT - mA 

* Single family characteristics on Transistor Curve Tracer. 
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z 

~ -6.0 

" « 
0 

COLLECTOR CHARACTERISTICS 

~ -4.0 ..... "f-+:::::IJ.~=f------t-++-+--l 

z 

~ JOO 

~ 100 

" Q 

100 

's . o 
-10 ·1() -JO -40 -50 

Ver - COLLECTOR-EMITTER VOLTAGE - VOLTS 

DC PULSE CURRENT GAIN 
VERSUS COLLECTOR CURRENT 

Ver· -s.ov 
) I! 111 
~0c 
lli 

me 
1-1 

0 
0.001 0.01 0.1 

ll-3962-039 

l.O lO 50 

0 
> 

'c - COLLECTOR CURRENT - mA 

CONTOURS OF CONSTANT 
NARROW BAND NOISE FIGURE 

I c - COLLECTOR CURRENT - mA 

COLLECTOR AND BASE 
SATURATION VOLTAGES VERSUS 

COLLECTOR CURRENT 

1.0 10 
le - COLLECTOR CURRENT - mA 

50 



2N4020 THROUGH 2N4025 
PNP HIGH-GAIN, LOW-NOISE DIFFERENTIAL AMPLIFIERS 

DIFFUSED SILICON PLANAR II EPITAXIAL TRANSISTORS 

e HIGH BREAKDOWN -- 45 AND 60 VOLT LVcEO 

e HIGH CURRENT GAIN AT LOW COLLECTOR CURRENT -- 250 Min. @ 10 uA 

• GUARANTEED BETA AT-55 AND +100°c 

e 10% BETA MATCH FROM lOOµA TO 1.0 mA 

e LOW NOISE -- 4.0 db Max. @ 100 cps; 8.0 db Max. @ 10 cps 

e FLAT BETA FROM 1.0 uA TO 50 mA 

ABSOLUTE MAXIMUM RATINGS (Note 1) 
Maximum Temperatures 

Storage Temperature 

Operating Junction Temperature 

Lead Temperature (Soldering, 60 sec Time Limit) 

Maximum Power Dissipation 

Total Dissipation at 25'C Case Temperature 

at 25'C Ambient Temperature 

Maximum Voltages and Current for each Transistor 

Collector to Base Voltage 

Collector to Emitter Voltage 

Emitter to Base Voltage 

Collector Current 

MATCHING CHARACTERISTICS 

(Notes 2 and 3) 

(Notes 2 and 3) 

(Note 4) 

(25"C Free Air Temperature unless otherwise noted) 

Symbol 

I Yaeo - YaE2 j 
I v•e• - v • ., I 
lt1(VBE 1 - VBE2l 

llllVBE 1 - VBE2J I 

.NOTES: 

Characteristic 

DC Current Gain Ratio (Note 5) 

Base-Emitter Voltage Differential 

Base-Emitter Voltage Differential 

Base-Emitter Voltage Differential 
Change (TA= -55'C to +25'C) 

Base-Emitter Voltage Differential 
Change (TA= 25°C to +125'C) 

One Side 

o.BOWatt 

0.40Watt 

2N4021 
2N4022 
2N4024 
2N4025 

-60 Volts 

-60 Volts 

-6.0 Volts 

200 mA 

2N4020 
2N4021 
2N4022 

Min. Max. 

0.8 1.0 

5.0 

10 

1.6 

2.0 

2N4023 
2N4024 
2N4025 

Min. Max. 

0.9 1.0 

3.0 

5.0 

0.8 

1.0 

-65°C to +200'C 

+200'C Maximum 

+300°C Maximum 

Units 

mV 

mv 

mV 

mV 

Both Sides 

1.3 Watts 

0.60 Watts 

2N4020 
2N4023 

-45 Volts 

-45 Volts 

-6.0 Volts 

200 mA 

le = 
le = 
le = 
le 

le 

PHYSICAL DIMENSIONS 

Emitter 

Base 

Collector 

CONNECTION DIAGRAM 

BOTTOM VIEW 

NOTES:Alld1mens1ons1n1nches 
Leadsaregoldplaledko¥ar 
Packagewe1gM"I081rams 

Test Conditions 

100 µA to 1.0 mA VCE = -5.0 v 

lOOµA VCE = -5.0 v 

100 µA to 1.0 mA VCE = -5.0 v 

100 µA VCE = -5.0 v 

100 µA VCE = -5.0 v 

(1) These ratings are limiting values above which the serviceability of any semiconductor device may be impaired. 

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 

(3) These ratings give a maximum junction temperature of 200'C and junction-to-ambient thermal resistance of 437'C/Watt (derating factor of 2.3 mW /'C) for one side; 
292'C/Watt (derating factor of 3.4 mW/'C) for both sides. Junction-to-case thermal resistance of 219'C/Watt (derating factor of 4.57 mW/'C) for one side; 135'C/ 
Watt (derating factor of 7.4 mW/'C) for both sides. 

(4) Rating refers to a high-current point wt.ere collector-to-emitter voltage is lowest. 

(5) Lowest of two 1TE readings is taken as hFE 1 for purposes of this ratio. 

(6) Pulse Conditions: length = 300 µsec; duty cycle = 1%. 
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FllRIHlt.D IRANSIS'TQRS 2N4020 'THROUGH 2N4025 

ELECTRICAL CHARACTERISTICS 

(25°C Free Air Temperature unless otherwise noted) 

Symbol 

hfE 

hfE 

hFE(-55"C) 

hFE 

hFE 
h"ooo·c> 
'1FE 

hFE 
hFE(-55°C) 

NF 

NF 

NF 

V CE(sat) 

V CE(sat) 

VBE(sat) 

VBE(sat) 

Symbol 

1CBO 
1CBO 
ICBO(l25°C) 

ICBO(l25°C) 

1EBO 

BVCBO 

VernCsust) 

Characteristic 

DC Current Gain 
DC Current Gain 

DC Current Gain 

DC Current Gain 

DC Curre-nt Gain 

DC Current Gain 

DC Pulse Current Gain (Note 6) 

DC Pulse Current Gain (Note 6) 

DC Pulse Current Gain (Note 6) 

Noise Figure 

Noise Figure 

Noise Figure 

Collector Saturation Voltage 

Collector Saturation Voltage (Note 6) 

Base Saturation Voltage 

Base Saturation Voltage 

Common-Base, Open-Circuit 
Output Capacitance 

Common-Base, Open-Circuit 
[nput Capacitance 

(Note 6) 

High Frequency Current Gain (f = 20 Mc) 

Input Resistance (f = 1.0 Kc) 

Output Conductance (f = 1,0 Kc) 

Reverse Voltage Feedback Ratio (f = 1.0 Kc) 

Small Signal Current Gain (f = 1.0 Kc) 

Characteristic 

Collector Cutoff Current 

Collector Cutoff Current 

Collector Cutoff Current 

Collector Cutoff Current 

Emitter Cutoff Current 

Collector to Base Breakdown 
Voltage 

Colle"ctor to Emitter Sustaining Voltage 
Voltage (Notes 4 and 5) 

Emitter to Base Breakdown 
Voltage 

2N4021 
2N4024 

Min. Max. 

60 
100 350 

40 

100 400 

100 500 

100 

90 

40 

2.0 

2.5 

5.0 

100 

600 

3.0 

10 

-0.25 

-0.4 

-0.9 

-0.95 

6.0 

15 

8.0 

17 

40 

10 

550 

2N4020 
2N4023 

Min. Max. 

10 

10 

10 

-45 

-45 

-6.0 

2N4020 
2N4022 
2N4023 
2N4025 

Min. Max. 

180 
250 500 

100 

250 550 

250 600 

200 

180 

80 

2.5 

6.0 

5.0 

250 

800 

2.0 

8.0 

4.0 

-0.25 

-0.4 

-0.9 

-0.95 

6.0 

15 

8.0 

20 

50 

10 

700 

2N4021 
2N4022 
2N4024 
2N4025 

Units 

db 

db 

db 

Volts 

Volts 

Volts 

Volts 

pf 

Test Conditions 

le= 1.0 µA VCE = -5.0 V 

le= IOµA VCE = -5.0 V 

IC 10 µA VCE = -5.0 V 

IC = 100 !"A VCE = -5.0 V 

le = 1.0 mA VCE = -5.0 v 
le= 1.0 mA VCE = -5.0 v 

IC 10 mA VCE =-5.0 V 

le 50 mA VCE = -5.0 v 
le 50 mA VCE =-5.0 v 
IC 20 µA, V CE = -5.0 V, 

f = l.OKc, BW= 150cps, Rs= lOKfl 

IC = 20 µA, V CE = -5.0 V, 
f = 10 cps, 
BW = 2.0 cps, R5 = 10 Kohm 

IC = 20 µA, VCE = -5.0 V, 
f = 100 cps, 
BW = 15 cps, R5 = IO Kohm 

IC = 10 mA IB = 0. 5 mA 

IC = 50 mA IB 5.0 mA 
(pulsed) 

IC = 10 mA IB 0. 5 mA 

I = 50 mA I 5.0 mA 
C (pulsed) B 

IE 0 VCB =-5.0 V 

0 V EB = -0.5 V 

Ic 
KOhm le 
µmho le 
x10" 4 IC 

0.5 mA VCE = -5.0 V 

1.0 mA VCE = -5.0 V 

1.0 mA VCE = -5.0 V 

1.0 mA VCE = -5.0 V 

1.0 mA VCE = -5.0 V Ic 

Min. Max. Units Test Conditions 

-60 

-60 

-6.0 

10 

10 

10 

nA 

nA 

µA 

µA 

nA 

Volts 

Volts 

Volts 

IE 0 

IE 0 

IE 0 

IE 0 

IC 0 

IE 0 

le= 5.0 mA 
(pulsed) 

IC = 0 

V CB = -30 V 

VCB =-50 V 

VCB =-30 V 

VCB =-50 V 

V EB = -4.0 V 

IC 10 µA 

TYPICAL ELECTRICAL CHARACTERISTICS 

NOISE FIGURE 
VERSUS FREQUENCY 

t - FREQUENCY cps 

NOISE FIGURE 
VERSUS FREQUENCY 

IO Kc 

f - FREQUENCY - Ir/( 
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FAIRCHILD TRANSISTORS 2N4020 THROUGH 2N4025 

TYPICAL ELECTRICAL CHARACTERISTICS FOR 2N4021 AND 2N4024 
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FAIRCHILD TRANSISTORS 2N4020 THROUGH 2N4025 

TYPICAL ELECTRICAL CHARACTERISTICS FOR 2N4020, 2N4022, 2N4023 AND 2N4025 
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FT4020 THROUGH FT4025 
PNP HIGH-GAIN, LOW-NOISE DIFFERENTIAL AMPLIFIERS 

DIFFUSED SILICON PLANAR II EPITAXIAL TRANSISTORS 

e HIGH BREAKDOWN -- 45 AND 60 VOLT LVcEO 

e HIGH CURRENT GAIN AT LOW COLLECTOR CURRENT -- 250 Min. @ 10 uA 

• GUARANTEED BETA AT-55 AND +100°C 

e 10% BETA MATCH FROM lOOµA TO 1.0 mA 

e LOW NOISE -- 4.0 db Max.@ 100 cps; 8.0 db Max. @ 10 cps 

e FLAT BETA FROM LO uA TO 50 mA 

ABSOLUTE MAXIMUM RATINGS (Note 1) 
Maximum Temperatures 

Storage Temperature 

Operating Junction Temperature 

Lead Temperature (Soldering, 60 sec Time Limit) 

Maximum Power Dissipation 

Total Dissipation at 25°C Case Temperature 

at 25°C Ambient Temperature 

Maximum Voltages and Current for each Transistor 

Collector to Base Voltage 

Collector to Emitter Voltage 

Emitter to Base Voltage 

Collector Current 

MATCHING CHARACTERISTICS 

(Notes 2 and 3) 

(Notes 2 and 3) 

(Note 4) 

(25"C Free Air Temperature unless otherwise noted) 

Symbol 

., VBEI - v,., I 
Iv,., - v.,, I 
IL(VBEl -VBE2l 

l"'(vBEl -vBE2} I 

Characteristic 

DC Current Gain Ratio (Note 5) 

Base·Emitter Voltage Differential 

Base-Emitter Voltage Differential 

Base-Emitter Voltage Differential 
Change (TA= -55°C to +25°C) 

Base-Emitter Voltage Differential 
Change (TA= 25°C to +125°C) 

tNOTE: These Numerals Apply to the Fairchild FACT Program. 

*NOTE: FACT Program End-Point Measurement Parameter. 

NOTES: 

One Side 

0.70 Watt 

0.40Watt 

FT4021 
FT4022 
FT4024 
FT4025 

-60 Volts 

-60 Volts 

-6.0 Volts 

200 mA 

FT4020 
FT4021 
FT4022 

Min. Max. 

0.8 1.0 

5.0 

10 

1.6 

2.0 

FT4023 
FT4024 
FT4025 

Min. Max. 

0.9 1.0 

3.0 

5.0 

0.8 

1.0 

-65°C to +200°c 

+200°C Maximum 

+300°C Maximum 

Units 

mV 

mV 

mV 

mV 

Both Sides 

1.10 Watts 

0.50 Watts 

FT4020 
FT4023 

-45 Volts 

-45 Volts 

-6.0 Volts 

200 mA 

le = 

le = 

le = 

IC 

IC 

PHYSICAL DIMENSIONS 

ErTiitter 
Base 
Collector 

CONNECTION DIAGRAM 

Lead N~e:@d~ 
Lead No. l ~ _-~ Lead No.5 

~LeadNo.6 
Lead No. 7 

BOTIOMVIEW 
NOTES: All d1mens1ons in inches 

Leads art gold·pl<1ted kovar 
Package weight is 0.62 gram 

Test Conditions 

100 µ,A to 1.0 mA VCE = -5.0 v 

100 µ,A VCE = -5.0 v 

100 µ,A to 1.0 mA VCE = -5.0 v 

100 µA VCE = -5.0 v 

100 µA VCE = -5.0 v 

(1) These ratings are limiting values above which the serviceability of any semiconductor device may be Impaired. 

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 

(3) These ratings give a maximum junction temperature of 200°C and junction-to-ambient thermal resistance of 437°C/Watt (derating factor of 2.3 mW /°C) for one side; 
350°C/Watt (derating factor of 2.8 mW/°C) for both sides. Junction-to-case thermal resistance of 250°C/Watt (derating factor of 4.0 mW/°C) for one side; 159°C/ 
Watt (derating factor of 6. 2 mW/°C) for both sides. 

(4) Rating refers to a high-current point where collector-to-emitter voltage is lowest. 

(5) Lowest of two hFE readings is taken as hFE 1 for purposes of this ratio. 

(6) Pulse Conditions: length = 300 µsec; duty cycle " 1%. 

313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910·379·6435 
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FAIRCHll..D TRANSISTORS FT4020 THROUGH FT4025 

ELECTRICAL CHARACTERISTICS 

(25°C Free Air Temperature unless otherwise noted) 

Symbol 

hFE(-55°C) 

hFE 

hFE 
h,.(100°c> 

hFE 

hFE 
hFE(-55°C) 

NF 

NF 

NF 

V CE(sat) 

VCE(sat) 

VBE(sat) 

VBE(sat) 

··• 
Characteristic 

DC Current Gain 
DC Current Gain 

DC Current Gain 

DC Current Gain 

DC Current Gain 

DC Current Gain 

DC Pulse Current Gain (Note 6) 

DC Pulse Current Gain (Note 6) 

DC Pulse Current Gain (Note 6) 

Noise Figure 

Noise Figure 

Noise Figure 

Collector Satur·ation Voltage 

Collector Saturation Voltage (Note 6) 

Base Saturation Voltage 

Base Saturation Voltage 

Common-Base, Open-Circuit 
Output Capacitance 

Common-Base, Open-Circuit 
Input Capacitance 

(Note 6) 

High Frequency Current Gain (f = 20Mc) 

Input Resistance (f = 1.0 Kc) 

Output Conductance (f = 1.0 Kc) 

Reverse Voltage Feedback Ratio (f = 1.0 Kc) 

Small Signal Current Gain (f = 1.0 Kc) 

FT4021 
FT4024 

Min. 

60 
100 

40 

100 

100 

100 

90 

40 

2.0 

2.5 

5.0 

100 

350 

400 

500 

600 

3.0 

10 

-0.25 

-0.4 

-0.9 

-0.95 

6.0 

15 

8.0 

17 

40 

10 

550 

FT4020 
FT4023 

FT4020 
FT4022 
FT4023 
FT4025 

Min. 

180 

250 

100 

250 

250 

200 

180 

80 

2.5 

6.0 

5.0 

250 

Max. 

500 

550 

600 

800 

2.0 

8.0 

4.0 

-0.25 

-0.4 

-0.9 

-0.95 

6.0 

15 

8.0 

20 

50 

10 

700 

FT4021 
FT4022 
FT4024 
FT4025 

Units 

db 

db 

db 

Volts 

Volts 

Volts 

Volts 

pf 

pf 

KOhm 

µmho 

xl0-4 

Test Conditions 

le= 1.0 µA VCE = -5.0 V 

•c=lOµA vcE=-5.0V 

IC = 10 µA V CE = -5.0 V 

IC = 100 µA VCE = -5.0 V 

IC = 1.0 mA VCE = -5.0 V 

•c = 1.0 mA VCE = -5.0 v 
1c = 10 mA V CE = -5.0 V 

le = 50 mA v CE = -5.0 v 
le = 50 mA VCE = -5.0 v 
IC = 20 µA, VCE = -5.0 V, 

f ~ 1.0Kc, BW= 150cps, Rs= lOK!l 

IC = 20 µA, VCE =-5.0 V, 
f = 10 cps, 
BW = 2.0 cps, R5 = 10 Kohm 

le f ';, i&o €~. v CE = -5.o v, 
BW = 15 cps, Rs= 10 Kohm 

le = 10 mA IB = 0.5 mA 

IC = 50 mA 13 = 5.0 mA 
(pulsed) 

re = 10 mA 13 = o.5 mA 

le = 50 mA 13 = 5.0 mA 
(pulsed) 

IE = 0 V CB = -5.0 V 

IC = 0 V EB = -0.5 V 

le = 0.5 mA VCE =-5.0 V 

le = 1.0 mA VCE = -5.0 v 
le = 1.0 mA VCE = -5.0 v 
le = 1.0 mA VCE =-5.0 v 
IC = 1.0 mA VCE =-5.0 V 

Symbol Characteristic Min. Max. Min. Max. Units Test Conditions 

10 

8,0 

6.0 

4.0 

2.0 

1coo 
1cBO 
'cBo<125°C) 

ICB0(125°C) 

1EBO 
BVcso 

Vceo<•ust) 

NOISE FIGURE 
VERSUS FREQUENCY 

Ii~[ FTOJ22 
fl«J23 
FT«J25 
VCE·-5.0V 

Collector Cutoff Current 

Collector Cutoff Current 

Collector Cutoff Current 

Collector Cutoff Current 

Emitter Cutoff Current 

Collector to Base Breakdown 
Voltage 

Collector to Emitter Sustaining Voltage 
Voltage (Notes 4 and 5) 

Emitter to Base Breakdown 
Voltage 

-45 

-45 

-6.0 

10 

10 

10 

-60 

-60 

-6.0 

10 

10 

10 

TYPICAL ELECTRICAL CHARACTERISTICS 

10 

8.0 

\ 
6.0 

NOISE FIGURE 
VERSUS FREQUENCY 

"~1m FT.«124 

VCE • ·5.0 V 11 

1\1 lc·ZOJJA. Rs·lOKQ lLJ r\ I\ 'JJ v 
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nA 

nA 

µA 

µA 

nA 

Volts 

Volts 

IE = 0 

IE = 0 

IE = 0 

IE = 0 

'c = o 
IE = 0 

le =(p5.,rt~er:l)A 

VCB = -30 V 

VCB = -50 V 

VCB = -30 V 

VCB = -50 V 

VEB = -4.0 V 

le = 10 µA 

18 = 0 

Volts le = O 

INPUT AND OUTPUT 
CAPACITANCES VERSUS 
REVERSE BIAS VOLTAGE 

f • l.Omc 
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FAIRCHILD TRANSISTORS FT4020 THROUGH FT4025 

TYPICAL ELECTRICAL CHARACTERISTICS FOR FT4020, FT4022, FT4023 AND FT4025 

COLLECTOR CHARACTERISTICS* 

"' E 

' -1.6 

z 
~ 

~ -1.2 
u 
~ 
0 

COLLECTOR CHARACTERISTICS 

"' E 

' -1.6 

z 
~ 

~ -1.2 
u 
~ 
0 

COLLECTOR CHARACTERISTICS 

' -8.0 

z 
~ 

~ -6.0 
u 

~ 
0 

COLLECTOR CHARACTERISTICS 

r·B h.i.-'f=--+:;-:! -+::;;$-.+-':'.f--+-4 
:J -0.s lr'f--~~=+-+--:::J;-i"""-f--H 

e r·8h.--I"""+-+. 
~ -4.0 

u .....,,f--t-::~~:::+--t--t--Jf--t--1 

-10 -20 -JO _., 
-50 -JO _., 

VcE - COLLECTOR-EMITTER VOLTAGE - VOLTS V CE - COLLECTOR-EMITTER VOLTAGE - VOLTS 

COLLECTOR CHARACTERISTICS* COLLECTOR CHARACTERISTICS* 

< 
E 

z 

lg • 0 

-10 -20 -JO _., -50 

VcE - COLLECTOR-EMITTER VOLTAGE - VOLTS 

COLLECTOR CHARACTERISTICS* 

T • lOO"e 

~ -12 h''t--t~"'l'---+--7..c.+--11--t---t---i 

500 

VcE - CDLlECTOR-EMITTER VOLTAGE - VOLTS 

DC PULSE CURRENT GAIN 
VERSUS COLLECTOR CURRENT 

VCE • -5.0V J1flJ 
me 

+-+- ll 

~ -8.0 ~+--ll~4-+-+-+-='-f--I 

u 
~ 
0 
t; -8.0 

0 
u 

ille 
r--

·10 -20 ·JO 
VCE - COLLECTOR EMITTER VOLTAGE - VOLTS 

CONTOURS OF CONSTANT 
NARROW BAND NOISE FIGURE 

- mA 

EQUIVALENT INPUT NOISE 
VOLTAGE AND NOISE CURRENT 
VERSUS COLLECTOR CURRENT 

0.01 

'c - COLLECTOR CURRENT - mA 

VCE - COLLECTOR-EMITIER VOLTAGE - VOLTS 

CONTOURS OF CONSTANT 
NARROW BAND NOISE FIGURE 

'c COLLECTOR CURRENT - mA 

1.0 

WIDE BAND NOISE FIGURE 
VERSUS SOURCE RESISTANCE 

~ 8.0 
T '. _51 ovl 

'%: VcE ' 

R5 SOURCE RESISTANCE - OHMS 

0 Single family characteristics on Transistor Curve Tracer. 

CONTOURS OF CONSTANT 
NARROW BAND NOISE FIGURE 
~ b b~1J 

::s JS;: L:§o.., 

is .... :t- 'j{o.J" 
rs B".qih b. 

J'S =s 1' P...,_ 
~f' ~-s ' ~ ... ~ ..... ~ 
I:'>. ~-ol{j 

D 
VcE" -5. 
~~ o 'e··• '1 

I· lOJ(c D,_ 
BANDWIDTH • l.S Kc JS 

lOO 
0.001 

::s 
~ CSl 

0.01 0.1 

COLLECTOR CURRENT 

11-1962-oie 

LO 

- mA 

CONTOURS OF CONSTANT GAIN 
BANDWIDTH PRODUCT lfrl 

-100 

'""' 
~ [ TA. 2SDC 

Ll 

~~ ~ ~ Ill d ~ ~ ~ 

l\.~ I'+-
~ 

1 1 ~b. !'-. ~J 
~ V1 

b .....l 

u z 

"' ~ 

100 

0 
ll-3962-G38 

0.001 0.01 0.1 1.0 10 

le - COLLECTOR CURRENT - mA 

!OK 

E I.OK 

5.0 

1.0 

~ 
~ o. l 

i 
! 0.01 

l.O 

'c - COLLECTOR CURRENT - mA 

COLLECTOR CUTOFF 
CURRENT VERSUS 

AMBIENT TEMPERATURE 

10 

r Vee "-50V for FT 4021/2 

~ ~ FTOl24/5 

I= Veg. -JOV for FTOl20/J 

T-
V' z 

l :L.. 
IZ 

~ 
I 0.00 

-~ 
l 

N '\ N ~ ll-3962-006 0.000 l 11-3962-007 

1.0 10 100 25 so 75 100 125 150 

le - COLLECTOR CURRENT - mA TA - AMBIENT TEMPERATURE - •c 

6-58 



FAIRCHILD TRANSISTORS FT4020 THROUGH FT4025 

TYPICAL ELECTRICAL CHARACTERISTICS FOR FT4021 AND FT4024 

< 
E 

0 

COLLECTOR CHARACTERISTICS* 

u -0.8 17"'+---t:;:~=-+-t--+--cP-l-~=-i 

~ -0.,~==t~U~E:f~ 

< 
E 

0 

u 

-10 -20 -3-0 -4() 

VcE COLUCTOR-EMITTER VOLTAGE VOLTS 

COLLECTOR CHARACTERISTICS* 

VCF - COLLECTOR-EMITTER VOLTAGE - VOLTS 

CONTOURS OF CONSTANT 
NARROW BAND NOISE FIGURE 

'c COLLECTOR CURRENT -- mA 

EQUIVALENT INPUT NOISE 
VOLTAGE AND NOISE CURRENT 
VERSUS COLLECTOR CURRENT 

:Eu~ ~ 2.0 

"' ~ LO IW<--r---'--+-'-->'t-f-

~ 

: 0. 5 f--,."l~=f'--+-K-i-t---+---Yci-----10.005 ; 

~ ~ 
3 5 
8' 0.2 0.(XJ28 

1 1~c: 0b: ooc..1"--'---"--'---'-----o.'--01-----'---'--'--"-~o,__.1-----'"-"== 

'c COLLECTOR CURRE.NT 

COLLECTOR CHARACTERISTICS 

-10 -20 -JO -4() 

VCE COLLECTOR-EMITTER VOLTAGE - VOLTS 

COLLECTOR CHARACTERISTICS* 

-10 

V CE - COLLECTOR-EMITTER VOLTAGE - VOLTS 

CONTOURS OF CONSTANT 
NARROW BAND NOISE FIGURE 

'c COLLECTOR CURRENT - mA 

-50 

WIDE BAND NOISE FIGURE 
VERSUS SOURCE RESISTANCE 

< 
E 

~ 
0 

COLLECTOR CHARACTERISTICS 

-20 

VCE - COLLECTOR-EMITTER VOLTAGE - VOLTS 

COLLECTOR CHARACTERISTICS* 

~ -s_o f?'f-+--:::J;~=-t--t--+--+:_.-f~ 

0 

VCE - COLLECTOR-EMITTER VOLTAGE - VOLTS 

CONTOURS OF CONSTANT 
NARROW BAND NOISE FIGURE 

CONTOURS OF CONSTANT GAIN 
BANDWIDTH PRODUCT (f,) 

LOK 2.0K 5.0K lOK 20K SOK IOOK 

's SOURCE RESISTANCE OHMS 
COLLECTOR CURRENT mA 

':' Single family characteristics on Transistor Curve Tracer. 

500 

COLLECTOR CHARACTERISTICS 

Ve£ - COLL£CTOR-£MITI£R VOLTAGE - ·VOLTS 

DC PULSE CURRENT GAIN 
VERSUS COLLECTOR CURRENT 

vTn;iiv 

~ 400 lllll T 'C 
z 
~ f.--t 
u JOO 

[firY 
{fl 

200 
H 

100 

0 
0.001 

I-" 
_JocH 

I-" 
H-1 

,_,,.,, 
0.01 0.1 LO 10 

le - COLLECTOR CURRENT mA 

CONTOURS OF CONSTANT 
NARROW BAND NOISE FIGURE 

50 

~I:: 1\ I\ IJ$~ 
',.~ ~ Kl\"'~~ 
~ l< ~ 1Koi 't'-. 
~5oo~Lt ~ ~ 
0 

200 VCE • ~-,..._-1-+-'f'-J-..P,,.._4-o~J]__:____j 
fLl.Omc~ 

BANOWIOTH • 2.0Kc 1'°' 
1~.01 o_J 1.0 10 

le - COLLECTOR CURRENT - rnA 

COLLECTOR AND BASE 
SATURATION VOLTAGES VERSUS 

COLLECTOR CURRENT 

0 0.8 
> 

0.2 

,~~~~~~~~~~~~ 

o. ~ 1.0 10 50 

le - COLLECTOR CURRENT - mA 



2N4955 · 2N4956 
NPN LOW-LEVEL, LOW-NOISE DIFFERENTIAL AMPLIFIERS 

DIFFUSED SILICON PLANAR':' TRANSISTORS 

• BETA MATCH-- 20% MAX. AT 100 µA. 

• VBE TRACKING --20 µV/°C MAX. AT 100 µA FROM -40°C TO +85°C. 

• V" MATCH-- 5.0 mV MAX. AT 100 µA. 

• h"--100 MIN. AT 100 µA; 60 MIN. AT 10 µA. 

• LOW NOISE FIGURE-- 4.5 dB MAX. 

• SOLID PACKAGE TO GIVE MAXIMUM MECHANICAL SUPPORT TO THE CHIP. 

ABSOLUTE MAXIMUM RATINGS [Note ll 

Maximum Temperatures 
Storage Temperature 
Operating Junction Temperature 
Lead Temperature (Soldering, 10 seconds Time Limit) 

Maximum Power Dissipation [Note 2 and 31 

Total Dissipation at 25°C Case Temperature 
at 25°C Ambient Temperature 

Maximum Voltages and Current for Each Transistor 
Veso Collector to Base Voltage 
Vern Collector to Emitter Voltage [Note 41 
V"o Emitter to Base Voltage 
le Collector Current 

-55°C to + 125°C 
+ 125°C 
+260°C 

One Side 
0.75 Watt 
0.35 Watt 

Both Sides 
1.3 Watts 
0.45 Watt 

30 Volts 
25 Volts 

5.0 Volts 
30 mA 

MATCHING AND ELECTRICAL CHARACTERISTICS. FOR 2N4956 (25°C Free Air Temperature un.less otherwise noted) 

SYMBOL 

hm 
~ 

(V"' - Vml 
(V"' - Vml 
..i(VBEI - VBE,) 

NOTES: 

CHARACTERISTICS 

DC Current Gain Ratio [Note 51 

Base-Emitter Voltage Differential [Note 61 
Base-Emitter Voltage Differential [Note 61 
Base·Emitter Voltage Differential Change 

ITA = - 40°C to + 25°Cl [Note 61 
Base-Emitter Voltage Differential Change 

(TA = + 25°C to + 85°C) [Note 6] 

For 2N4956 only 

MIN. MAX. 

0.8 1.0 

10 
5.0 
1.3 

(20µV/°C) 
1.2 

(20 µV/°C) 

I. These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
2. These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 

UNITS 

mV 
mV 
mV 

mv 

PHYSICAL DIMENSIONS 

NOTES: All d1mens1ons in inches 
Package weight is 0.77 gram 
Package 1s electrically 
non-conductive material 

TEST CONDITIONS 

le = 100 l'A 

le = 10 µA to 1.0 mA 
le= 100 µA 
le = 100 µA 

le= 100 µA 

Ve,= 5.0 V 

Ve,= 5.0 V 
Ve,= 5.0 V 
Ve,= 5.0 V 

Vee= 5.0 V 

•Planar is a patented Fairchild process. 

3. These ratings give a maximum junction temperature of 125'C and junction to case thermal resistance of 133'C/Watt (derating factor of 7.5 mW/'C) for one side; and 77'C/Watt (derating 
factor of 13 mW/'C) for both sides. Junction to ambient thermal resistance of 286'C/Watt (derating factor of 3.5 mW/°C) for one side; and 222'C/Watt (derating factor of 4.5 mW/'C) for 
both sides. 

4. Rating refers to a high-current point where collector-to-em1tter voltage is lowest. 
5. Lowest of two h" readings 1s taken as h"' for purposes of this ratio. 
6. Absolute values: 
7. Pulse Conditions: length= 300 µs; duty cycle= 1%. 

F=A.I CHI 

SEMICONDUCTOR 
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FAIRCHILD TRANSISTORS 2N4955 • 2N4956 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

SYMBOL CHARACTERISTIC MIN. MAX. 

h,, DC Current Gain 150 
h,e DC Current Gain 100 
h,e DC Current Gain 60 600 
Vee (sat) Collector Saturation Voltage 0.35 
Vee (on) Emitter-Base On Voltage 0.7 
leea Collector Cutoff Current 10 
leea (85°CJ Collector Cutoff Current 1.0 
leea Collector Cutoff Current 10 
IEBa Emitter Cutoff Current 10 
c,b Collector-Base Capacitance 6.0 
h,. High Frequency Current Gain (f = 20 MHz) 3.0 15 
h,. Small Signal Current Gain (f = 1.0 kHz) 150 1000 
h;, Input Impedance (f = 1.0 kHz) 3.5 30 
h,. Output Conductance (f = 1.0 kHz) 40 
h,. Voltage Feedback Ratio (f = 1.0 kHz) 800 
BVeea Collector to Base Breakdown Voltage 30 
Vcw (sust) Collector to Emitter Sustaining Voltage 25 

(pulsed, notes 4 and 7) 

BVEBa Emitter to Base Breakdown Voltage 5.0 
c.b Emitter-Base Capacitance 6.0 
NF Narrow Band Noise Figure (f = 1.0 kHz) 4.5 

NF Wide Band Noise Figure 4.5 
(3.0 dB points@ 10 Hz and 10 kHz) 

TYPICAL ELECTRICAL CHARACTERISTICS 

COLLECTOR CHARACTERISTICS* 
300 

0 

0 

0 

0 

DC PULSE CURRENT GAIN 
VERSUS COLLECTOR CURRENT 

VcE • 5,0 V .i-
TA~ 2SOC 

L 

ylL 

~ 

~ 

1.0 

g 0.8 

~ 0,6 

~ 
g 
~ 0.4 

~ 
>~ 0.2 

0 

BASE-EMITTER ON VOLTAGE 
VERSUS COLLECTOR CURRENT 

VcE • 5 V 

-55°C -
t- Jc 

.--t::::r: +-- 1!' r- lOO~C +--v 
.I-- +-

UNITS 

Volts 
Volts 
nA 
µA 
nA 
nA 
pF 

kohms 
µmhos 
x10·• 
Volts 
Volts 

Volts 
pF 
dB 

dB 

TEST CONDITIONS 

le= 1.0 mA Vee= 5.0V 
le= 100 µA Ve,= 5.0 V 
le= 10 µA Vee= 5.0 V 
le= 1.0 mA le= 0.1 mA 
le= 0.1 mA Vee= 5.0V 
le= 0 Vee= 25 V 
le= 0 Vee= 25 V 
le= 0 Vee= 5.0 V 
le= 0 VEB = 5.0 v 
le= 0 Veo = 10 V 
le= 1.0 mA VeE = 5.0V 
le= 1.0 mA Vee= 5.0V 
le= 1.0 mA Vee= 5.0V 
le= 1.0 mA Vee= 5.0 V 
le= 1.0 mA Vee=5.0V 
le= 10 µA le= 0 
le= 2.0 mA le= 0 

J, = lOµA le= 0 
le= 0 VEB = 0.5 v 
le= lOµA Vee= 5.0 V 

B.W. = 200 Hz Rs = 10 kfl 
le= 10 µA Vee= 5.0 V 

B.W. = 15.7 kHz Rs = 10 kri 

o. 

COLLECTOR-BASE DIODE REVERSE 
CURRENT VERSUS 

REVERSE BIAS VOLTAGE 

I :J :J 
t- TA z 256 C --y 

/ 
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2N5254•2N5255•2N5256 
PNP LOW-LEVEL, LOW-NOISE DIFFERENTIAL AMPLIFIERS 

DIFFUSED SILICON PLANAR':' EPITAXIAL TRANSISTORS 

• EXCELLENT V8E MATCH ••••• 3.0 mV (MAX.) AT 100 µA 
• TIGHT BETA MATCH ••••.• 10% (MAX.) AT 100 µA 
• EXCELLENT VBE TRACKING ••• 10 µVf°C (MAX.) AT 100 µA FROM -40°C TO +85°C 
• HIGH BETA ••....•.•.. 175 (MIN.) AT 1.0 mA; 150 (MIN.) AT lOOµA 
• LOW NOISE FIGURE •••••• 2.5 dB (MAX.) AT 1.0 kHz 
• LOW COST EPOXY PACKAGE 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 
Storage Temperature 
Operating Junction Temperature 
Lead Temperature (Soldering, 10 second time limit) 

Maximum Power Dissipation (Notes 2 and 3) 
Total Dissipation at 25°C Case Temperature 

at 25°C Ambient Temperature 

Maximum Voltages and Current for Each Transistor 
Vcso Collector to Base Voltage 
Vcw Collector to Emitter Voltage (Note 4) 
V EBO Emitter to Base Voltage 
le Collector Current 

-55°c to+ 125°c 
+125°c 
+260°c 

One Side 
0.8 Watt 
0.35 Watt 

Both Sides 
1.4 Watts 
0.43 Watt 

-40 Volts 
-40 Volts 
-5.0Volts 

50 mA 

MATCHING AND ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

2N5255 2N5256 
SYMBOL CHARACTERISTIC MIN. TYP. MAX. MIN. TYP. MAX. 

PHYSICAL DIMENSIONS 

;~~DIA I · 1 I 

MAX. .120 .04~ .260 

Seating L --t 
Plane j .500 MIN. 

UNITS 

6 Leads m 0 00 __l 

Emitter 
Base 

-~-Collector 

NOTES: All dtmens1ons 1n inches 
Package weight is 0 77 gram 

TEST CONDITIONS 

hm/hm DC Current Gain Ratio (Note 5) 

Base·Emitter Voltage Differential (Note 6) 

Base-Emitter Voltage Differential Change 

0.8 le = 100 µA 1.0 0.9 1.0 VeE = -5.0V 

VeE = -5.0V 

VeE = -5.0V 
I (VBEI - Vm) I 
!A<Vm -Vm) I 

IA(VBEI -Vmll 

ls1 -ls2 
A(IBI - lsz) 

(TA = -40°c to +25°C) (Note 6) 
Base-Emitter Voltage Differential Change 

(TA= +25°C to +85°C) (Note 6) 

Base Current Differential 

Base Current Differential Change 
n A = -40°c to +85°C) 

Additional Electrical Characteristics on Page 2 

NOTES: 

5.0 

1.3 
(20 µV!°C) 

1.2 
(20 µV!°C) 

80 

2.5 

3.0 

0.65 
(10 µV/°C) 

0.60 
(10 µV!°C) 

40 

2.0 

mV le= lOOµA 

mV le= lOOµA 

mV le= 100 µA 

nA lc=lOOµA 

nAl°C le = 100 µA 

VcE = -5.0V 

VcE = -5.0 V 

VcE = -5.0V 

•Planar is a patented Fairchild process. 

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 
(3) These ratings give a maximum junction temperature of 125°C and junction to case thermal resistance of 125°C/Watt (derating factor of 8.0 mW/°C) for one side, and 71°C/ 

Watt (derating factor of 14 mW/ °C) for both sides. Junction to ambient thermal resistance of 285° C/Watt (derating factor of 3.5 mW I ° C) for one side; and 233 °C/Watt 
(de rating factor of 4.3 mW I ° C) for both sides. 

(4) Rating refers to a high·current point where collector to emitter voltage is lowest. 
(5) Lowest of two hFE readings is taken as hm for purposes of this ratio. 
(6) Absolute values. 
(7) Pulse Conditions: length= 300 µs; duty cycle= l o/o. 

313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962·5011, TWX: 910·379·6435 
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FAIRCHILD TRANSISTORS 2N5254 •. 2N5255 • 2N5256 
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2N5254 ONLY 

< • 

COLLECTOR CHARACTERISTICS* 
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FAIRCHILD TRANSISTORS 2N5254 • 2N5255 • 2N5256 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

2N5255 
SYMBOL CHARACTERISTIC 2N5254 2N5256 UNITS TEST CONDITIONS 

MIN. MAX. MIN. MAX. 

hFe DC Current Gain 70 175 le= 1.0 mA Vee= -5.0V 

hFe DC Current Gain 50 750 150 750 le= lOOµA Vee= -5.0V 

hFE DC Current Gain 90 le=20µA VeE = -5.0V 

VeE(sat) Pulsed Collector Saturation Voltage (Note 7) -0.25 -0.25 Volts le= 10 mA Is= 0.5 mA 

VSe(on) Emitter·Base On Voltage -0.9 -0.9 Volts le= 0.1 mA VeE = -5.0V 

leso Collector Cutoff Current 10 10 nA le= 0 Ves = -30V 
leso(85oC) Collector Cutoff Current 1.0 1.0 µA le= 0 Ves = ·-30V 

leEo Collector Cutoff Current 10 10 nA 18 = 0 Vee= -5.0V 

leso Emitter Cutoff Current 10 10 nA le= 0 Ves = -4.0V 

VBe(sat) Pulsed Base Saturation Voltage (Note 7) -0.9 -0.9 Volts le= 10 mA Is= 0.5 mA 

h1. High Frequency Current Gain (f = 20 MHz) 2.0 15 2.0 15 le= 1.0 mA Vee= -5.0V 

hie Small Signal Current Gain (f = 1.0 kHz) 70 900 175 900 le= 1.0 mA VeE = -5.0V 

hie Input Impedance (f = 1.0 kHz) 1.7 25 4.4 25 k!2 le= 1.0 mA VeE = -5.0V 

hoe Output Conductance (f = 1.0 kHz) 5.0 70 15 70 µmhos le= 1.0 mA VeE = -5.0V 
h,. Voltage Feedback Ratio (f = 1.0 kHz) 1200 1200 x10-• le= 1.0 mA Vee= -5.0V 
BVeso Collector to Base Breakdown Voltage -40 -40 Volts le= lOµA IE= 0 

Veeo(sus) Collector to Emitter Sustaining Voltage 
(pulsed, Notes 4 and 7) 

-40 -40 Volts le= 10 mA Is= 0 

BVeso Emitter to Base Breakdown Voltage -5.0 -5.0 Volts le= 10 µA le =0 
ccb Collector to Base Capacitance 6.0 6.0 pf le= 0 Ves = -lOV 

ceb Emitter to Base Capacitance 16 16 pf le =0 Ves = -0.5 v 
NF Narrow Band Noise Figure (f = 1.0 kHz) 3.0 2.5 dB le= 100 µA Vee= -5.0V 

B.W. = 200 Hz R5 =10k!J 
NF Wide Band Noise Figure 3.0 2.5 dB le= lOOµA Vee= -5.0V 

(3.0 dB points at 10 Hz and 10 kHz) B.W. = 15.7 kHz R5 = 10 k!J 

THESE CURVES APPLY TO ALL TYPES 
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SP10800 
NPN LOW-LEVEL, LOW-NOISE DUAL TRANSISTOR 

DIFFUSED SILICON PLANAR~~ TRANSISTOR 

• TWO DEVICES IN 0.125 X 0.250 INCHES FOR HIGH DENSITY PACKAGING 
• HIGH GAIN ••••••••• hFe = 60-600 AT 10 µA 

• •••••••• hFe = 100 (MIN) AT 100 µA 
• BREAKDOWN VOLTAGE ••• LVceo = 45 V (MIN) 
• LOW NOISE •••••••• NF = 4.0 dB (MAX) • 1 kHz AND WIDE BAND 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 
Storage Temperature 
Operating Junction Temperature 
Lead Temperature (Soldering, 60 second time limit) 

Maximum Power Dissipation (Notes 2 and 3) 
Total Dissipation at 25°C Case Temperature 

at 25° C Ambient Temperature 

Maximum Voltages and Current 
V eeo Collector to Base Voltage 
VcEO Collector to Emitter Voltage (Note 4) 
VEso Emitter to Base Voltage 

-65°c to +2oo·c 
+2oo·c Maximum 
+3oo•c Maximum 

One Side Both Sides 
1.75 Watts 3.5 Watts 
0.25 Watt 0.350 Watt 

45 Volts 
45 Volts 
6.0 Volts 

ELECTRICAL CHARACTERISTICS (25 ° C Free Air Temperature unless otherwise noted) 

SYMBOL CHARACTERISTICS MIN. MAX. UNITS 

hFe DC Current Gain 60 600 . . 

hFe • DC Current Gain 100 

hFe DC Current Gain 150 

hFE(-55°C) DC Current Gain 15 

VcE(sat) Collector Saturation Voltage 0.35 Volts 

V0 E(sat) Collector Saturation Voltage 1.0 Volts 

VsE(sat) Base Saturation Voltage 1.0 Volts 

h1. High Frequency Current Gain (f = 30 MHz) 2.0 

leBO Collector Cutoff Current 10 nA 

lc80(150°C) Collector Cutoff Current 10 µA 

IESO Emitter Cutoff Current 10 nA 

loEO Collector-Emitter Cutoff Current 10 nA 
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PHYSICAL DIMENSIONS 
in accordance with 

JEDEC (T0-89) outline 

.070 
.035 .Q30 
.005 ___l .006 
L_ :::e::::::E'. _r .003 

- ~! 

CONNECTION DIAGRAM 

•2=~ E2~ . t:::1C2 

E1i;;;;;;1 c:::::::1C1 

•1= 

NOTES: All dimensions in inches 
Leads are gold-plated kovar 
Packaae weiaht is .09 aram 

TEST CONDITIONS 

le= lOµA Vee= 5.0V 
le= lOOµA Vee= 5.0V 

le= 1.0 mA Vee= 5.0V 
le= lOµA VcE = 5.0V 
le= 1.0 mA Is= 0.1 mA 

le= lOmA 18 = 1.0 mA 

le= lOmA 18 = 1.0 mA 

le= 0.5 mA VcE = 5.0V 

le= 0 Vc8 = 45 V 

IE= 0 Vc8 =45V 

lc=O VES = 5.0V 

Is= 0 VcE = 5.0V 

*Planar is a patented Fairchild process. 

FAIRCHILCJ 
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FAIRCHILD TRANSISTOR SP10800 

ELECTRICAL CHARACTERISTICS (25 ° C Free Air Temperature unless otherwise noted) 

SYMBOL CHARACTERISTICS MIN. MAX. UNITS TEST CONDITIONS 

Cobo Output Capacitance 6.0 pF IE= 0 Ves = 5.0V 

cibo Input Capacitance 6.0 pF le=O \(EB= 0.5 V 

BVeso Collector to Base Breakdown Voltage 45 Volts le=lOµA IE= 0 

VeeoCsust) Collector to Emitter Sustaining Voltage (Notes 4 and 5) 45 Volts le= 10 mA 16 = 0 

BVEBO Emitter to Base Breakdown Voltage 6.0 Volts le=O IE= lOµA 
NF Wide Band Noise Figure (f = 15.7 kHz) 4.0 dB le= 10 µA Vee= 5.0V 

Rs= lOkn 
NF Narrow Band Noise Figure (f = 1.0 kHz) 4.0 dB le= 10 µA Vee=5.0V 

PBW = 200 Hz Rs= lOkn 

hie Input Resistance (f = 1 kHz) 3.5 kn le= 1.0 mA Vee= 5.0V 

hoe Output Conductance (f = 1 kHz) 5.0 30 µmho le= 1.0 mA VeE = 5.0V 

hob Output Conductance (f = 1 kHz) 1.0 µmho le= 1.0 mA Ves = 5.0V 

hib Input Resistance (f = 1 kHz) 25 32 n le= 1.0 mA Ve8 = 5.0V 

NOTES: 

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 
(3) These ratings give. a maximum junction temperature of 200'C and junction to ambient thermal resistance of 700'C/Watt (derating factor of 1.42 mW/'C) for one side; SOO'C/ 

Watt (derating factor of 2.0 mW/'C) for both sides. Junction to case thermal resistance of lOO'C/Watt (derating factor of 10 mW/'C) for one side; SO'C/Watt (derating factor 
of 20 mW/'C) for both sides. 

(4) Ratings refer to a high-current point where collector to emitter voltage is lowest. 
(5) Pulse Conditions: length = 300 µs; duty cycle = 1 % . 
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SP10801 
NPN LOW-LEVEL, LOW-NOISE DIFFERENTIAL AMPLIFIER 

DIFFUSED SILICON PLANAR TRANSISTOR 

GENERAL DESCRIPTION - The six-terminal device contains two isolated High-Gain, Low-Noise 

NPN Double-Diffused Silicon Planar Transistors in one hermetically sealed enclosure. It is 

designed for use in high-performance amplifier and differential-amplifier circuits requiring 

high-gain and low-noise at low-current levels. The SP 10801 features very high beta at low­

collector current. 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 

Storage Temperature 

Operating Junction Temperature 

Lead Temperature (Soldering, 60 sec time limit) 

Maximum Power Dissipation (Notes 2 and 3) 

Total Dissipation at 25°C Case Temperature 

Maximum Voltages 

at 25°C Ambient Temperature 

Collector to Base Voltage 

Collector to Emitter Voltage (Note 4) 

Emitter to Base Voltage 

-65°C to +200°C 

+200°C Maximum 

+300°C Maximum 

One Side Both Sides 

1. 75 Watts 3.5 Watts 

0.25 Watt 0.35'0 Watt 

45 Volts 

45 Volts 

6.0 Volts 

PHYSICAL DIMENSIONS 
in accordance with 

JEOEC (TD-891 outline 

CONlllECTIDN DIAGRAM ··=tf E2 c::::I c:::I Cz 

E1 c::a ~ C1 ··= 
NOTES: All d1mens~ons 1n inches 

Leads are gold·plaled kovlf 
Paella&• we1ahl is .09 1ram 

MATCHING and ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature Unless Otherwise Specified) 

Symbol Characteristic Min. Max. Units Test Conditions 

hFE 1 
DC Current Gain Ratio (Note 6) 0.8 1.0 re 100 µA VCE 5.0 v 

hFE 2 

I v BE 1 - v BE 2 I Base-Emitter Voltage Differential 5.0 mV re 100 µA VCE 5.0 v 

I v BE 1 - v BE 2 I Base-Emitter Voltage Differential 10 mV re 10 µA VCE 5.0 v 

[vBEl-VBE21 Base-Emitter Voltage Differential 10 mV re 1.0 mA VCE 5.0 v 

14(VBE1 -VBE2>I Base-Emitter Voltage Differential Change 1.6 mV IC 100 µA VCE 5.0 v 
(TA = -55°C to +25°C) 

I 4(v BE 1 - v BE 2> I Base-Emitter Voltage Differential Change 2.0 mV IC 100 µA VCE 5.0 v 
(TA = +25°C to +125°C) 

NF Wide Band Noise Figure (Note 8) 4.0 db re 10 µA VCE 5.0 v 

NF Narrow Band Noise Figure (Note 7) 4.0 db re 10 µA VCE 5.0 v 

FAIRCHIL.C 

SEMICONDUCTOR 
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FAIRCHILD TRANSISTOR SP10801 

ELECTRICAL CHARACTERISTICS (25"C Free Air Temperature unless otherwise noted) 

Symbol Characteristic Min. Max. Units Test Conditions 

hFE DC Current Gain 60 600 Ic 10 µ.A VCE 5.0 

hFE DC Current Gain 100 Ic 100 µ.A VCE 5.0 

hFE DC Current Gain 150 Ic 1.0 mA VCE 5.0 

hFE(-55°C) DC Current Gain 15 Ic 10 µ.A VCE 5.0 

V CE(sat) Collector Saturation Voltage 0.35 Volts Ic 1.0 mA IB 0.1 

V CE(sat) Collector Saturation Voltage 1.0 Volts le 10 mA IB 1.0 

VBE(sat) Base Saturation Voltage 1.0 Volts Ic 10 mA IB 1.0 

hfe High Frequency Current Gain 2.0 Ic 0.5 mA VCE 5.0 
(f = 30Mc) 

1CBO Collector Cutoff Current 10 nA IE 0 VCB 45 

ICBO ( 150° C) Collector Cutoff Current 10 µ.A IE 0 VCB 45 

1EBO Emitter Cutoff Current 10 nA Ic 0 VEB 5.0 

· 1CEO Collector-Emitter Cutoff Current 10 nA IB 0 VCE 5.0 

Cobo Output Capacitance 6.0 pf IE 0 VCB 5.0 

cibo Input Capacitance 6.0 pf Ic 0 VEB 0.5 

BVCBO Collecto.r-to-Base Breakdown Voltage 45 Volts Ic 10 µ.A IE 0 

VCEO(sust) Collector-to-Emitter Sustaining Voltage 45 Volts Ic 10 mA IB 0 
(Notes 4 and 5) 

BVEBO Emitter-to-Base Breakdown Voltage 6.0 Volts Ic 0 IE 10 

h. Input Resistance (f = lKc) 3.5 KOhm Ic 1.0 mA VCE 5.0 
le 

h Output Conductance (f lKc) 5.0 30 µ.mho Ic 1.0 mA VCE 5.0 oe 

hob Output Conductance (f 1 Kc) 1.0 µ.mho Ic 1.0 mA VCE 5.0 

hib Input Resistance (f = 1 Kc) 25 32 Ohm Ic 1.0 mA VCE 5.0 

NOTES: 

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 

(3) These ratings give a maximum junction temperature of 200°C and junction-to-ambient thermal resistance of 700'C/Watt (derating factor of 1.43mW/°C) for or.: 
side; 500 'C/Watt (derating factor of 2.0 mW /°C) for both sides. Junction-to-case thermal resistance of 100°C/Watt (derating factor of 10 mW /'C) for one side; 
50'C/Watt (derating factor of 20 mW /°C) for both sides. 

(4) Rating refers to a high-current point where collector-to-emitter voltage is lowest. 

(5) Pulse conditions: length = 300 µsec; duty cycle= 1%. 

(6) Lowest of two hFE·readings is taken as hFE 1 for purposes of this ratio. 

(7) I 1 Kc; RS = 10 K'2; Power Bandwidth of 200 cps. 

(B) f = 10 cps to 10 Kc; RS= 10 KQ; Power Bandwidth of 15. 7 Kc. 
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SP10810 
PNP DIFFERENTIAL AMPLIFIER 

DIFFUSED SILICON PLANAR EPITAXIAL TRANSISTOR 

GENERAL DESCRIPTION - The SP 10810 is a double diffused silicon PNP Planar epitaxial 

transistor in the JEDEC T0-89 outline, It is designed as a high-frequency, low noise, 

differential amplifier, 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 

Storage Temperature 

Operating Junction Temperature 

Lead Temperature (Soldering, 60 sec time limit) 

Maximum Power Dissipation (Notes 2 & 3) 

Total Dissipation at 25°C Case Temperature 

Maximum Voltages 

at 25°C Ambient Temperature 

Collector to Base Voltage 

Collector to Emitter Voltage (Note 4) 

Emitter to Base Voltage 

One Side 

1.5 Watts 

0.25 Watt 

-65°C to +200°C 

+200°C Maximum 

+300°C Maximdm 

Both Sides 

3.0 Watts 

0.35 Watt 

-20 Volts 

-15 Volts 

-4.0 Volts 

PHYSICAL DIMENSIONS 
in accordance with 

JEOEC (T0-89\ outline 

070 
035 030 
005 1 .006 
L_ ~__J. _.r 003 

- ~t 

CONNECTION DIAGRAM 

''=~ E2 c:::::I c=I C2 

E1 c:::1 c::a Ct 

'•= 

NOTES: Alt d1mens.1ons m inches 
leads are gold-plated kovar 
Package weight 1s .09 gram 

MATCHING AND ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

Symbol Characteristic Min. Max. Units Test Conditions 

hFE 1 
DC Current Gain Ratio (Note 6) 0.8 1.0 IC 1.0 mA VCE = -5.0 v 

hFE2 

I VBEl - VBE2 Base Emitter Voltage Differential 5.0 mV re 1.0 mA VCE = -5.0 v 

I t,.(V BE 1 - v BE 2) I Base Emitter Voltage Differential 4.0 mV re 1.0 mA VCE = -5.0 v 
Change (TA = -55°C to +25°C) 

I t,.(VBEl -VBE2)1 Base Emitter Voltage Differential 5.0 mV re 1.0 mA VCE =-5.0 V 
Change (TA = +25°C to +125°C) 

NOTES: 
(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 

(3) These ratings give a maximum junction temperature of 200°C and junction to ambient thermal resistance of 700°C/Watt (derating factor of 1.42 mW/°C) 
for one side; 500°C/Watt (derating factor of 2.0 mW/°C) for both sides. Junction to case thermal resistance of ll0°C/Watt (deratingfactor of 8.5mW/"C) 
for one side; 58°C/Watt (derating factor of 17.2mW/°C) for both sides. 

(4) Rating refers to a high current point where collector to emitter voltage is lowest. 

(5) Pulse conditions: length = 300 µsec; duty cycle = 1%. 

(6) Lowest of two "FE readings is taken as hFE 1 for purpose of this ratio. 
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FAIRCHILD TRANSISTOR SP10810 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

Symbol Characteristic Min. Max. Units Test Conditions 

V CEO(sust) Collector to Emitter Sustaining -15 Volts Ic 10 mA ~ 0 
Voltage (Notes 4 & 5) 

BVCBO Collector to Base Breakdown -20 Volts Ic 10 µ.A IE 0 
Voltage 

BVEBO Emitter to Base Breakdown -4.0 Volts Ic 0 IE 10 µ.A 
Voltage 

hFE DC Pulse Current Gain (Note 5) 35 Ic 10 mA VCE = -1.0 v 
1CBO Collector Cutoff Current 10 nA IE 0 VCB = -15 v 
V CE(sat) C ol.lector Saturation Voltage -0.25 Volt Ic 20 mA IB = 2.0 mA 

V BE(sat) Base Saturation Voltage -1.0 Volt Ic 20 mA IB = 2.0 mA 

hfe High Frequency Current Gain (f = 100 Mc) 1.0 IC 10 mA VCE = -10 v 
Cobo Output Capacitance 10 pf IE 0 VCB = -10 v 
cibo Input Capacitance 10 pf Ic 0 VBE = 0.5 v 
ICBO(l50°C) Collector Cutoff Current 25 µ.A IE 0 VCB = -15 v 
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SP10811 
DUAL PNP HIGH-SPEED SWITCH AND RF AMPLIFIER 

DIFFUSED SILICON PLANAR EPITAXIAL TRANSISTOR 

GENERAL DESCRIPTION - The SP 10811 is a double diffused silicon PNP Planar epitaxial dual 

transistor packaged in the JED EC T0-89 outline, It is designed as a high-frequency, low noise, 

general-purpose transistor. 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 

Storage Temperature 

Operating Junction Temperature 

Lead Temperature (Soldering, 60 sec time limit) 

Maximum Power Dissipation (Notes 2 & 3) 

Total Dissipation at 25°C Case Temperature 

Maximum Voltages 

at 25°C Ambient Temperature 

Collector to Base Voltage 

Collector to Emitter Voltage (Note 4) 

Emitter to Base Voltage 

-65°C to +200°C 

+200°C Maximum 

+300°C Maximum 

One Side Both Sides 

1.5 Watts 3.0 Watts 

0.25 Watt 0.35 Watt 

-20 Volts 

-15 Volts 

-4.0 Volts 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

Symbol Characteristic Min. Max. 

VCEO(sust) Collector to Emitter Sustaining Voltage (Notes 4 & 5) -15 

BVCBO Collector to Base Breakdown Voltage -20 

BVEBO Emitter to Base Breakdown Voltage -4.0 

hFE DC Pulse Current Gain (Note 5) 35 

ICBO Collector Cutoff Current 10 

VCE(sat) Collector Saturation Voltage -0.25 

VBE(sat) Base Saturation Voltage -1.0 

hfe High Frequency Current Gain (f = 100 Mc) 1.0 

Cobo Output Capacitance 10 

cibo Input Capacitance 10 

ICB0(150°C) Collector Cutoff Current 25 

NOTES: 

Units 

Volts 

Volts 

Volts 

nA 

Volt 

Volt 

pf 

pf 

µA 

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

IC 

IC 

IC 

IC 

IE 

IC 

IC 

IC 

IE 

IC 

IE 

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 

PHYSICAL DIMENSIONS 
in accordance with 

JEDEC (T0-89) outline 

070 
035 030 
.005 1 .006 

1___ ~_Jo03 
- ~! 

CONNECTION DIAGRAM 

E2~ t::;:1C2 •2=tf 
E1 c::J s;::::I C1 

•1= 

NOTES: All dimensions in inches 
Leads are gold·plated kovar 
Package weight is .09 gram 

Test Conditions 

10 mA IB 0 

10 µA IE 0 

0 IE 10 

10 mA VCE = -1.0 

0 VCB = -15 

20 mA IB 2.0 

20 mA IB 2.0 

10 mA VCE = -10 

0 VCB = -10 

0 VBE = 0,5 

0 VCB = -15 

(3) These ratings give a maximum junction temperature of 200°C and junction to ambient thermal resistance of 700°C/Watt (derating factor of 1.42 mW/°C) for one 
side; 500°C/Watt (derating factor of 2.0 mW/°C) for both sides. Junction to case thermal resistance of ll0°C/Watt (derating factor of 8.5 mW/°C) for one side; 
58°C/Watt (derating factor of 17.2 mW/°C) for both sides. 

(4) Rating refers to a high current point where collector to emitter voltage is lowest. 

(5) Pulse conditions: length = 300 µsec; duty cycle = 1%. 

(6) Lowest of two hFE readings is taken as hFE 1 for purposes of this ratio. 

µA 

v 
v 
mA 

mA 

v 
v 
v 
v 
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Electro-Optical 
Devices 

Light Sensors 
Light Emitters 

Special Photo Products 



LIGHT SENSOR SELECTION GUIDE 

Spacing 
Number Between 10 (max) 

Product of Elements Sensitivity nA@ FSC 
Description Elements Inches p.A/mW/cm' 7.0V Number 

Photodiode .8 25 FPM200 
Phototransistor 150.0 100 FPMlOO 
Phototransistor 200.0 100 FPTlOO 
Phototransistor 1 40.0 100 2N986 
Phototransistor 1 100.0 100 2N2452 
Photodiode Array* 100 .002 .003 3 FPA201 
Photodiode Array* 100 .0025 .005 4 FPA202 
Photodiode Array* 63 .004 .010 6 FPA203 
Photodiode Array* 42 .006 .025 10 FPA204 
Photodiode Array'' 126 .006 .025 .20 FPA500 
Photodiode Array• 320 .0025 .005 .08 FPA505 
Photodiode Array• 250 .002 .003 .06 FPA507 
Photodiode Array" 125 .004 .010 .12 FPA509 
Phototransistor Array** 64 .005 .100 @ 2V .5/ FPA301 

column 

"Monolithic arrays of Photodiodes in a single line structure. In all cases, cathode is common. Uniformity of response is ± 15% . 
.. 8 x 8 Matrix of Phototransistors with common collectors. Dual Emitters are brought out by row and column to form a Matrix of word rows and bit columns. 

LIGHT EMITTER SELECTION GUIDE 

Spacing Luminous 
Number Between Current 

of Elements Eff. FSC 
Product Description Elements Inches Lumen/AMP Number 

Light Emitting Diode 1 3x10-5 FLBlOO 
Light Emitting Diode 1 3x10-5 FLClOO 
Light Emitting Diode Array 6- 32 .018 2x10-5 FLA610 
Light Emitting Diode Array 6. 32 .018 2x10-5 FLA611 
Light Emitting Diode Array 18 x 32 .018 2x10~5 FLA630 

Fairchild Light Emitters are all silicon. The FLA arrays (Monolithic Matrices of light emitting diodes on .018" centers) are used to annotate data on 
film. The FLB and FLC devices are discrete light emitters useful because of their switching speed in calibrating photomultiplier tubes. Although very 
good for their intended purposes, these silicon devices are ineffieient as light sources an!l are not recommended for interface with silicon light 
sensors unless speed is a prime requirement. 

SPECIAL PHOTO PRODUCTS SELECTION GUIDE 

Product Description 

Light Reflection Transducer (Consists of FPMlOO chip and incandescent light bulb; chip 
detects reflected light) 

Punched Paper Tape Reader (8 FPMlOO Phototransistors mounted on .100" centers) 

Punched Paper Tape Reader (9 FPMlOO Phototransistors mounted on .100" centers) 

Plastic Punched Paper Tape Reader 

7-i 

Function 

Edge Sensing 

Reads standard 1.0 inch punched 
paper tape 

Reads standard 1.0 inch punched 
paper tape · 

Reads standard 1.0 inch punched 
paper tape 

FSC Number 

FPA210 

FPM7011 

FPM7012 

FPA700 



ELECTRO-OPTICAL DEVICE NUMERICAL INDEX 

Type Page No. Type Page No. Type Page No. 

FLA610 7-1 FPA210 7-11 FPM7011 7-30 
FLA611 7-3 FPA301 7-13 FPM7012 7-30 
FLA630 7-5 FPA500 7-15 FPOlOO 7-24 
FLBlOO 7-7 FPA505 7-17 FP0200 7-28 
FLClOO 7-7 FPA507 7-19 FPTlOO 7-32 
FPA201 7-9 FPA509 7-21 2N986 7-34 
FPA202 7-9 FPA700 7-22 2N2452 7-34 
FPA203 7-9 FPMlOO 7-24 
FPA204 7-9 FPM200 7-28 

7-ii 



FLA-610 
AVALANCHE LUMINESCENT DIODE ARRAY 

DIFFUSED SILICON PLANAR* DEVICE 

GENERAL DESCRIPTION 

The Fairchild Avalanche Luminescent Diode Array, FLA-610, is a data recording device containing 192 light 

emitting diffused silicon-planar diodes (arranged in a 6-column, 32-row diode matrix). These diodes emit 

light to produce "dot" patterns on photographic emulsions by "contact printing." Monolithic construction 

on large area silicon substrates provides precise positioning of the individual diodes which results in 

efficiently arranged, easily read photographic data block recordings. 

GENERAL 
Typical current efficiency of visible light output of: 

Uniformity of current efficiency: 

Approximate color temperature: 

INDIVIDUAL DIODE LIGHT SOURCE CONFIGURATION 

Light is emitted from the perimeter of a 0.002" square. The light­

emitting line width is approximately 20 microinches. The metalization 

pattern masks 0.001" of the center of two opposite sides of the 

diode to leave 0.006" of light-emitting line. 

INDIVIDUAL LIGHT-EMITTING ELEMENT 

Light emission is obtained by operating the diode in the reverse bias 

mode. Typical diode operating parameters are: 

where 

5.8 S VR S 12.5 volts (13.5 V for 611) 

0 SIR S 100 mA 

VR = voltage between any pair of, each, row and column 

pins at the connector 

IR = current at any row pin of the connector 

~ <0.65 µ, approximate 

2 x 10" photons/ amp. second 

2 x 10-5 lumen/amp. 

7 x 10-• watt/ amp. 

±15% 

2500°K 

PACKAGE OUTLINE 

.187~ 

.sL·°'' ·r--+-----+-----. 

.500 

.287±.ois 

l--.437 
NOTES: 

[2) NO. 4-40 TAPPED HOLES 
(0.l25 MAX. SCREW PENETRATION 
FROM THIS SURFACE} 

N0.2-56X.12DP TAPPED HOLE 

MOUNTING FACE 
(APPLY SILICONE GREASE TO 
THIS SURFACE AT INSTALLATION, EJJ"" 

1----.875±.oi~ 

(1) Cable Terminates in Connector: U.S. Components, Inc. #SMl-42 Fl-HRSL-DM40 
(Mates with #SMl-42 Ml-SL-DM40) 

(2) Cable length 17"' .stand.ard length. 
(3) Starred dimensions indicate center lines of 1st row and 1st column of the light 

sources in the matrix array. 
(4) Handle film plane surface with EXTREME CARE to prevent scratching or puncturing 

thin mylar film. 

*Planar is a patented Fairchild process. 
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FAIRCHILD DIODE ARRAY FLA-610 

TYPICAL COLUMN SEQUENTIAL CIRCUIT 

NEGATIV,E CURRENT 
REGULATED PULSE 

GENERATORS 

COLUMNS.ANODES 

C2----------- C5 

~ l.r R2 u-<11<:::----1""90:::----t-l'~ll:::"""----r--o 
0 
::c 

~ 
I L..r ~3 u-<11<:::----1""90:::----t-l'~ll:;:--~--r--o 

I 
I 
I 
I 
I 

l.r Ra2 C>-<11:::"""---+-...,_---+--t1<'-e::-----t--O 

COMMON LINET() 
SUBSTATE LEAD 

MAXIMUM PULSE LENGTH: 

MAXIMUM DUTY CYCLE PER DIODE: 

DIODE ARRAY 

Peak power dissipation: 

Average power dissipation, maximum: 

Maximum duty cycle per column: 
@ 100 mA per Diode: 

Effective thermal time constant of package: 

NORMAL OPERATIONAL MODE 

160 ms at 25 mA 

40 msat50 mA 

10 ms at 100 mA 

50% 

40watts 

5.5 watts 

50% 

- lo seconds 

The normal mode of operation of the FLA-610 is column sequential; 
one column, or 32 anode set, at a time is activated; any combination 
of the 32-row, or cathodes is driven simultaneously by negative inde­
pendent current-regulated pulses. A separate substrate lead is supplied 
which can be connected to the common column lead. (This is recom­
mended for use with current levels> 70mA/diode.) 

SPECIAL OPERATIONAL MODES 

A iarge number of operating arrangements may .be used. For special 

applications information should be obtained from Fairchild Semiconductor 

before installation. 

PHYSICAL. DESCRIPTION 

The array is 6 elements wide by 32 elements long. Electrical connection 

is made via 6 anode leads and 32 cathode leads. Connections to the 

sil.ic<in chip are arranged .to minimize current densities in the device 

metalization. The package body is electrically isolated ( >I.O megohm 

at 50 volts) from the array and its connections. 
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ARRAY 

Light emitting diode size: 0.002" x 0.0002" 

Center-to-center spacings: 0.018" each way, (6 x 32) 

Array size (to corner-device centers): 0.090" x 0.558" 

PACKAGE 

Dimensions, external: (See physical dimensions drawing) 

Distance of silicon surface below 

package face, equivalel)t optical 

path in air: 0.004" maximum 

MOUNTING 

The package is designed for minimum thermal resist11nce from the array 
to the side mounting surface. When operating near maximum power 

rating, mounting support should be kept below 55°C. 

For film located within 0.001" of face of FLA-610 and with emulsion 

facing same: 

Dot shape: 

Dot diameter, nominal: 

Peak optical density of dot 

for prescribed conditions: 

Circular 

0.008" 

>1.3 

Exposure Index: Daylight-20 (Kodak Panatomic - X, 
Type4400) 

3 ms pulse at 50 mA 

Developed in D 19 at68°F, for 5 minutes 

. LUMINESCENT 
DIODE ARRAY CHIP 

TYPICAL TEST EXPOSURE 

!H!!U!I!!l!!!!!!!!ll!lllilliH 

(ENLARGED SOX) 

TYPICAL SPECTRAL DISTRIBUTION 
1000 

500 

200 

100 

50 

20 

10 

5.0 

2.0 

1.0 

~:~~fi:rN-t~CHE ..J:'.: _ 
~ 

. ~~'KIBL~~!< t----1 
#" BODY RADIATOR 

~ 

t 
t- FOR EQUAL VALUES OF 
t- RADIANT FLUX AT ALL 

1-1A~1 Lr1s J l 
0.4 0.5 0.6 0.7 O.S D.9 1.0 

WAVELENGTH-MICRONS 



FLA611 
AVALANCHE LUMINESCENT DIODE ARRAY 

DIFFUSED SILICON PLANAR':' DEVICE 

GENERAL DESCRIPTION - The Fairchild Avalanche Luminescent Diode Array, FLA-611, is a data recording 

device containing 192 light emitting diffused silicon-planar diodes (arranged in a 6-column, 32-row diode 

matrix). These diodes emit light to produce "dot" patterns on photographic emulsions by "contact printing." 

Monolithic construction on large area silicon substrates provide precise positioning of the individual diodes 

which results in efficiently arranged, easily read photographic data block recordings. 

GENERAL 

Typical current efficiency of visible light output of: "A< 0.65µ, 
2 x 10'' photons/amp. sec. 
2x10-s1umen/amp. 
7 x 10-a watt/amp. 

Uniformity of current efficiency: ± 15% 

Approximate color temperature 2500°K 

INDIVIDUAL DIODE LIGHT SOURCE CONFIGURATION 

Light is emitted from the perimeter of a 0.002" square. The light­

emitting line width is approximately 20 microinches. T"1e metal­

lization pattern masks 0.001" of the center of two opposite sides 

of the diode to leave 0.006" of light-emitting line. 

INDIVIDUAL LIGHt-EMITTING ELEMENT 

Light emission is obtained by operating the diode in the reverse 

bias avalanche mode. Typical diode operating parameters are: 

where 

5.8 ~ VR ~ 12.5 volts 

20~ IR ~ 100 mA 

PACKAGE OUTLINE 

NOTES: 

SEE NOTE 4 

NO. 2-56UNC 28 
x 0.25 DEEP 

MOUNTING FACE 
(Apply silicon grease 
to this surface at 
installolion.) 

NO. 4-40UNC 28 
x 0.31 DEEP 

VR =voltage between any pair of, each, row and column 
pins at the connector 

(1) Cable Terminates in Connector: U.S. Components, Inc. #SMl-42 F2-HRSL-DM30 
(2) Cable length 17" standard. 

1. = current at any row pin of the connector 
(3) Starred' dimensions indicate center lines of 1st row and 1st column of the light sources 

in the matrix array. 
(4) Handle film plane surface with EXTREME CARE to prevent scratching or puncturing 

thin.mylar film. 

*Planar is a patented Fairchild process. 
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FAIRCHILD DIODE ARRAY FLA611 

TYPICAL COLUMN SEQUENTIAL CIRCUIT 

NEGATIVE CURRENT 
REGULATED PULSE 

GENERATORS 

CO.LUMNS-ANODES 
C2----------- C5 

~ LJ R2 o-<..,..._---T-4~---t-l''t--111::""----t--O 
0 

·~ 
'-' 
~ LJ R3 o-<..,..._---T-4~---:--t-l'~la:;:-----t--O 

~ I 
I 
I 
I 
I 

LJR32<Hll;:::----''---+e~---t-c~c.'-IO;::""----t---O 

COMMON LINE TO 
SUBSTRATE LEAD .. 
MAXIMUM PULSE LENGTH: 

MAXIMUM DUTY CYCLE PER DIODE: 

DIODE ARRAY 

Peak power dissipation: 

Average power dissipation, maximum: 

Maximum duty cycle per column: 
@ 100 mA per Diode: 

· Effective thermal time constant 
of package: 

NORMAL OPERATIONAL MODE 

160 ms at 25 mA 
40 ms at 50 mA 
10 ms at 100 mA 

50% 

40 watts 

5.5 watts 

50% 

-10 sec. 

The normal mode of operation of the FLA-610 is column sequential; 

one column, or 32 anode set, at a time is .activated; any combination 

of the 32-row, or cathodes, is driven simultaneously by negative inde­

pendent current-regulated pulses. A separate substrate lead is supplied 

which can be connected to the common column lead. (This is recom­

mended for use with current levels > 70 mA/diode.) 

SPECIAL OPERATIONAL MODES 

A large number of operating arrangements may be used. For special 

applications information should be obtained from Fairchild Semiconductor 
before installation. 

PHYSICAL DESCRIPTION 

The array is 6 elements wide by 32 elements long. Electrical connection 

is made via 6 anode leads and 32 cathode leads. Connections to the 

silicon chip are arranged to minimize current densities in the device 

metallization. The package body is electrically isolated <> 1.0 megohm 

at 50 vglts) from the array and its connections. 
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ARRAY 

Light emitting diode size: 0.002" x 0.002" 

Center-to-center spacings: 0.018" each way, (6 x 32) 

Array size (to comer-device centers): 0.090" x 0.558" 

PACKAGE 

Dimensions, external: 

Distance of silicon surface below 

package face, equivalent optical 

path in air: 

MOUNTING 

(See physical dimensions drawing) 

0.004" maximum 

The package is designed for minimum thermal resistance from the 

array to the side mounting surface. When operating near maximum 

power rating, mounting support should be kept below +55°C. 

For film located within 0.001" of face of the FLA-611 and with emulsion 

facing same: 

Dot shape: Circular 

Dot diameter, nominal: 0.008" 

Peak optical density of dot 

for prescribed conditions: > 1.3 

~\ Exposure Index: Daylight-20 (Kodak Panatomic - X, Type 4400) 

3 ms pulse at 50 mA 

Developed in D 19 at +68°F, for 5 min. 

TYPICAL TEST EXPOSURE LUMINESCENT DIODE ARRAY CHIP 

ii!!!!!!!!!!!!!!!!!!!iiiiil!li!I 

(ENLARGED 50X) 

TYPICAL SPECTRAL DISTRIBUTION 
1000 

500 

200 

~ 100 

I so 

~ 20 

~ 10 

5.0 

2.0 

SI UCON AVALANCIE JZ[ 
LIGHT EMITTER 

~ J.i·1eYcl-
_.J,1 BODY RADIATOR 

~ 
IE: 

l 
FOR EQUAL VAWES OF 
RADIANT FLUX AT All 
WAVE LENGTHS 

1.0 
0.4 0.5 0.6 0.7 0.8 0.9 1.0 

WAVELENGTH - MICRONS 



FLA-630 
AVALANCHE LUMINESCENT DIODE ARRAY 

DIFFUSED SILICON PLANAR* DEVICE 

GENERAL DESCRIPTION - The Fairchild Avalanche Luminescent Diode Array, FLA-630 is 

intended primarily as a data recording device containing 576 light-emitting diffused silicon-planar 

diodes (arranged in three adjacent 6-column, 32-row arrays to form an 18 by 32 diode matrix). 

These diodes emit light to produce "dot" patterns on photographic emulsions by" contact printing. " 

Monolithic construction on large area silicon substrates provides precise positioning of the 

individual diodes,which results in efficiently arranged, non-ambiguous easily readphotographic 

data block recordings. 

GENERAL 

Typical current efficiency of visible 
light output of: i\. <0.65 µ, approximate 

11 2 x 10 photomv'amp. second 
-5 I 2 x 10 lumen amp. 
-8 I 7 x 10 watt amp. 

Uniformity of current 
efficiency: ±15% 

Approximate color 
temperature: 2500°K 

INDIVIDUAL DIODE LIGHT SOURCE CONFIGURATION 

Light is emitted from the perimeter of a 0.002" square. The 

light-emitting line width is approximately 20 microinches. 

The metalization pattern masks 0,001" of the center of two 

opposite sides of the diode to leave 0.006" of light-emitting 

line. 

INDIVIDUAL LIGHT-EMITTING ELEMENT 

Light emission is obtained by operating the diode in the 

reverse bias mode. Typical diode operating parameters are: 

where 

5,8 ~ VR ~ 13.3 volts 

0 ~ ~ ~ 100 mA 

PACKAGE OUTLINE 

.500 .187~ 

. .L°'' >---+-----+-~ 

+----+--©--- + 

.288:!:.015 

~---+-----¥ 
~.437 

NOTES: 

(2) NO. 4-40 TAPPED HOLES 
(0.125 MAX. SCREW PENETRATION 
FROM THIS SURFACE) 

NO. 2-56 TAPPED HOLE 
(0.085 MAX. SCREW PENETRATION 
FROM THIS SURFACE) 

MOUNTING SURFACE 
{APPLY SILICONE GREASE 
TO THIS SURFACE 
AT INSTALLATION l 

1. Cable Terminates in Connector: U.S. Components, Inc., #SMl-50 F2-HRSL-DM40. 

voltage between any pair of, each, row and 
column pins at the connector 

current at any row pin of the connector 

2. Cable length 17" standard length. 
3. Starred dimensions indicate center lines of 1st row and 1st column of the light sources in the 

matrix array, 
4. Handle film plane surface with EXTREME CARE to prevent scratching or puncturing thin mylar 

film. 

"' Planar is a patented Fairchild process. 
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FAIRCHILD DIODE ARRAY FLA-630 

TYPICAL COLUMN SEQUENTIAL cmcuIT 

NEGATIVE CURRENT 
REGULATED PULSE 

GENERATORS 

MAXIMUM PULSE LENGTH: 

MAXIMUM DUTY CYCLE PER 

COLUMNS-ANODES 

C2-----'------C1s 

160 ms at 25 mA 

40 ms at 50 mA 

10 ms at 100 mA 

DIODE: 50% 

DIODE ARRAY 

Peak power dissipation: 

Average power dissipation, 
maximum: 

Maximum duty cycle per 
column: (d! 100 mA per diode. 

40 watts 

15 watts 

50% 

Effective thermal time 
constant of package: ~ 10 seconds 

NORMAL OPERATIONAL MODE 
The normal mode of operation of the FLA-630 is column 

sequential; one column, or 3 2 anode set, at a time is activated; 

any combination of the 32-row, or cathodes, are driven 

simultaneously by independent negative current-regulated 

pulses. A separate substrate lead is supplied which can be 

connected to the common column lead. (This is recommended 

for use with current levels >70mA/diode). 

SPECIAL OPERATIONAL MODES 

A large number of operating arrangements may be used. For 

special applications . information should be obtained from 

Fairchild Semiconductor before installation. 

PHYSICAL DESCRIPTION 

The array is 18 elements wide by 3 2 elements long. Electrical 

connection is made via 18 anode leads and 32 cathode leads. 

Connections to the silicon chip are arranged to minimize 

current densities ,in the device metalization. The package 

body is electrically isolated (>1.0megohm at 50 volts) from 

the array and its connections. 
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ARRAY 

Light emitting diode size: 

Center-to-center spacings: 

Array size (to corner-device 
centers): 

PACKAGE 

Dimensions, external: 

Distance of silicon surface 
below package face, equiva­
lent optical path in air: 

MOUNTING 

0.002" x 0.002" 

0.018" each way in 3 
blocks of 6 x 32 devices 
each 

0.344" x 0.558" 

(See physical dimensions 
drawing) 

0.004" maximum 

The package is designed for minimum thermal resistance 

from the array to the side mounting surface. When operating 

near maximum power rating, mounting support should be 

kept below 55°C. 

For film located within 0.001" of face of FLA-630 assembly 

and with emulsion facing same: 

Dot shape: Circular 

Dot diameter, nominal: 

Peak optical density of dot 
for prescribed conditions: 

0.008" 

>1.3 

Exposure Index: Daylight-20 (Kodak Panatomic - X, 
Type 4400) 

3 msec pulse at 50 mA 

Developed in D 19 at 68 ° F for 5 min. 

LUMINESCENT 
DIODE ARRAY CHIP 

TYPICAL FILM EXPOSURE 

IUHllllllllllllllll!!!!!!i!!i! 
lllllllllllllll!Hlllliiiiififii 

(ENLARGED 50X) 

TYPICAL SPECTRAL DISTRIBUTION 
1000 

500 
SILICON AVALANCIE JZ[ 
LI GHT EMITTER 

...... iJoo. ~ B~;r -
~ BODY RADIATOR 

200 

~ 
~ 

l 
5.0 

FOR EQUAL VALUES OF 
z.o !--RADIANT FLUX AT All 

WAVE UNGTllS 
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FLB-100 · FLC-100 
AVALANCHE LUMINESCENT DIODES 

DIFFUSED SILICON PLANAR* DEVICES 

GENERAL DESCRIPTION - The Fairchild Avalanche Luminescent Diode emits visible light from 

a large geometry diffused silicon P-N junction when operated under continuous or pulsed con­

ditions. Extremely short rise time light pulses can be obtained by driving the diode into avalanche. 

They provide a simple method of generating light pulses less than 3 nanoseconds turn-on time 

and turn-off time desirable for calibrating scintillator-photomultiplier assemblies and other 

photosensitive_ equipment. 

These avalanche luminescent diodes are of great usefulness for the simulation of nuclear event 

scintillation pulses and other applications where a very fast tum-on/turn-off characteristic is 

desirable. The nanosecond light pulser together with its linear current efficiency adds ease 

and accuracy in aligning photomultiplier tubes with respect to signal propagation delay and pulse 

height calibration as required for scintillation crystal particle detectors used in coincidence 

circuitry, 

ABSOLUTE MAXIMUM RATINGS (Note 3) 

Maximum Temperatures 

Storage Temperature 

Operating Junction Temperature 

Maximum Power Dissipation 

·Total Dissipation at 25°C Case Temperature 

at l00°C Case Temperature 

at 25°C Ambient Temperature 

(Notes 4 and 5) 

(Notes 4 and 5) 

(Notes 4 and 5) 

-65°C to +200°C 

+200°C Maximum 

FLB-100 FLC-100 

5.0 Watts 

2.86 Watts 

0.44 Watt 

6.0 Watts 

3.4 Watts 

0.9 Watt 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

Symbol Characteristic Min. Typ. Max. Units Test Conditions 

PHYSICAL DIMENSIONS 

Wrndow 

T 
ISO 
NOIA 

+ 
~6~ DIA.--

t--·-~ l6~DIA g~DIA. ,.__ ------~1 100 
I 1W1ndowli --:oso 

S"l"L 1 __ ~" L 
Plane .O~O t 

MAX. / 500 

--3 LEADS~ n n n _"" 
~:~DIA u LI u ___ l 

Packagewe•ght 150.317 gram 

FLB-100 

PHYSICAL DIMENSIONS 

Window 

1 
280 

DIA.rN 

~i~ DIA -1----

~ 
-r-- 370 OIA 

o_o 1120 
t .100 

IR Reverse Leakage Current 10 mA VEB = 5.0 v 

~~; D.IA. ----·__:_11_ 335 

OS ~,-W,odow-----, +--. 

T= J 
BV Avalanche Voltage 7.0 Volts IE = 10 mA 

'oWos_/ ~ ~ ~ 1.s )'" z Incremental Slope of V-I 2.0 z Characteristic in Avalanche Region 

Current Efficiency of Visible Light lOxl0- 8 
Output 

NOTES: 

(1) 1.0 mA rms, f = 1.0 kHz, superimposed on 50 mA DC. 

(2) Color Temperature = 2500° K, ,\ < 0.65 µ. 

The light emitting area of the diode measures 
approximately 0.030" x 0.040". 

5.0 Ohms (see Note 1) 

Watt/ Amp (see Note 2) 

ACTIVE 
JUNCTION 

E C 
COLLECTOR 

ANfgOW. - -8- - BA--SE-·E--MITTE-R 

CATHODE !~~~::~~~~ 
TO CASE 

INOT USED) 
TAB 

BOTTOM VIEW OF DEVICE 

0!6DIA --

Emitter 
Lead No.I~ 

l----L-.200 
Base 

-'-~- Lead No. 2 

Collector 
Lead No. 3 

NOTES: All d1mens1ons m mches 

Dimensions somolar to J£DEC TO 5 e.cept lor overall 
height and semo ro~1d sohcon resin window 

Lead No. 3 rntemallyconnectedtocase 
Leadsaregold·pla!edkovar 
Seenote6 
Package weight" l.Ogram 

FLC-100 
···Planar is a patented Fairchild process. 
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NOTES: 

FAIRCHILDAVALANCHELUMINESCENT DIODES FLB-100 • FLC-100 

PRF 60 cps 

3nsec-1 1-

~0 

1000 

500 

100 

50 

10 

5.0 

PULSE 
GENERATOR 
500 Source 
Impedance 

TYPICAL SPECTRAL DISTRIBUTION 
SILICONAVALANCHE L/1_ 
LIGHT EMITTER 

""1 2500°K ~~ 
~ 

BLACK BODY-I 
RADIATOR 

~ 
iL' 

FOR EQUAL RADIANT FLUX-

IL AT All WAVE LENGTHS 

1.0 
0.4 0.5 0.6 0.7 0.8 0.9 

~ .. B io 

"' ~ 5.0 

WAVELENGTH - Ml CRONS 

MAXIMUM ALLOWABLE REVERSE 
PEAK CURRENT VERSUS DUTY CYCLE 

I\[\ 

~ 
~ ~q j::::j 
~ ~---: H 
' % H 

%~ 
:ll 

I- PULSE WI OTH ~ 100 IJSet 
I-TA • 25'C lll_l_ 
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TYPICAL DYNAMIC IMPEDANCE 
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(3) These ratings are limiting values above which the serviceability of any semiconductor device may be impaired. 

(4) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. See maximum allowable reverse 
peak current versus duty cycle graph. 

(5) These ratings give a maximum junction temperature of 200'C and thermal resistance (junction-to-case) for the FLB-100 of 35 'C/Watt (derating factor of 
28.6 mW/'C); for the FLC-100 29.2'C/Watt(deratingfactor of 34.3 mW/'C). Junction-to-ambient thermal resistance of 395'C/Watt (derating factor of 2.5 mW/'C) 
for the FLB-100 and 194'C/Watt (derating factor of 5.15 mW/'C for the FLC-100. 

(6) Handle window surface with extreme care to prevent scratching or puncturing semi-rigid silicone resin. 
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FPA201 • 202 • 203 • 204 
LINEAR INTEGRATED PHOTODIODE ARRAY 

SILICON PLANAR':' PASSIVATED 
PRINTED CIRCUIT BOARD PACKAGE 

GENERAL DESCRIPTION-The FPA 200 series linear photodiode arrays are monolithic chips of silicon mountep 
on a 4"x4"x14" printed circuit board. The substrate is a common cathode of the array. Individual anode 
leads are brought out for each photodiode, and the array is protected by a glass plate. The typical array 
shown is an FPA-204. The purpose of this type of package is to allow "breadboard evaluation" prior to 
utilizing complete complex optical array. Typical applications include character recognition, star tracking, 
modulation transfer function analysis, and industrial process control. 

ABSOLUTE MAXIMUM RATINGS 

Forward Voltage 
Reverse Voltage 
Total Array Power Dissipation at 25°C Ambient 
(derating factor is 20 µW /°C above 25°C) 
Operating Temperature, Ambient 
Storage Temperature, Ambient 

CHARACTERISTICS OF THE ELEMENTAL PHOTODIODE 

0.4 Volt 
8 Volts 
l.OmW 

-30°C to 75°C 
-30°C to 100°C 

PHYSICAL DIMENSIONS 
LAST STRIPE 
EACH SIDE IS COMMON CATHODE 

c 
ACTIVE STRIPES 

EACH SIDE 

L rGLASS 

I I 

t::;5 z PRINTED CIRCUIT BOARD 

1.030 

TYPE A B c 
(MILS) 

FPA 201 1.950 2.0 50 

FPA 202 1.937 2.5 50 
FPA203 1.900 4.0 32/31 
FPA 204 1.850 6.0 21 

NO. OF 
ACTIVE 
DIODES 

100 

100 
63 
42 

FIRST 
STRIPE 

AREA OF 
UNIFORM LIGHT 

SENSITIVITY 

2.0 mil 2 

3.7 mil2 

8.5 mil2 
25 mil2 

PARAMETER CENTER TO IL@VR=7V IL@VR=7V TYPICAL DIODE 
CENTER # DIODES lo@VR =7V lo@VR = 7V 25°C"* 75°C*''' T,,T, @VR =7V BV EFFECTIVE AREA 

DEVICE SPACING 25°C 75°C MIN. MAX. MIN. MAX. Re < 50k11 lo= l µA (EACH) 

FPA 201 . 002" 100 60 pA 3 nA 52 nA 80 nA 52 nA 90 nA 2 1is Max. 8V Min . 4Mil' 
Max. Max. 

FPA 202 .0025" 100 80 pA 4 nA 80 nA 120 nA 80 nA 145 nA 2 µs Max. 8VMin. 6.25 Mil' 
Max. Max. 

FPA 203 .004 62 120 pA 6 nA 200 nA 320 nA 200 nA 370 nA 2 µsMax. 8V Min. 14 Mil' 
Max. Max. 

FPA 204 .006 42 200 pA 10 nA 340 nA 700 nA 340 nA 770 nA 2 µs Max. 8VMin. 35 Mil' 
Max. Max. 

**Photocurrent at 20 mW/ cm' irradiance (See Note I') *Planar is a patented Fairchild process. 

NOTES: 
(I) Irradiation source is an unfiltered tungsten lamp operated at 2870° K color temperature. 
(2) Effective area is defined as the area outside of which the photo-response is less than 50% of peak photo·response. 

FA.IRCHILCJ 
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·. · FAIRCHILD> LINEAR INTEGRATED PHOTODIODE ARRAY FPA 201 • 202 • 203 • 204 . .. . . . . . .. . . . 

IRRADIATION AND ILLUMINATION 

All light current ratings are given in radiometric dimensions (mW/cm'). Conversion to illumination units requires knowledge of the luminous efficiency 
of the source in lumens per watt of radiated power. For tungsten incandescent sources graph A may be used. Graph B shows the effect of tungsten color 
temperature upon light current for silicon sensors. 
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Ft. candles= candle power/distance in ft2 = lumens/ft2 = (mW/cm2) x 0.929 x lumens per watt. 

DEFINITIONS: 

IRRADIANCE- Total incident radiant power. Measured in power per unit area. Symbol: H. 

ILLUMINANCE- Incident irradiation of wavelengths that are visible to the human eye. Measured in ft. candles. 

LUMINOUS EFFICIENCY - Ratio of illuminance to irradiance. 

LIGHT CURRENT-'- The current resulting from the action of light upon a light sensitive device. 

DARK CURRENT - Current in a photosensitive device that is effectively shielded from wavelengths to which it responds. 

COLOR TEMPERATURE - The temperature of a perfect radiator (black body) when it is the same color as the incandescent source being described. 
Measured in degrees Kelvin. 

SPECTRAL IRRADIANCE- The radiant power within a specified wavelength interval that is incident on a surface. Measured in power per unit surface 
per unit wavelength. 

§ 

TYPICAL LIGHT CURRENT 
VERSUS IRRADIATION 
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FPA210 
LIGHT REFLECTION TRANSDUCER 

PHOTOTRANSISTOR/ENCAPSULATED LAMP 

GENERAL DESCRIPTION: The FPA 210 is a plastic package containing a minia­

ture incandescent light bulb and a FPM 100 Phototransistor die. Possible 

applications include process control, medical technology (heartbeat monitor), 

and character recognition. 

DIE DESCRIPTION: The FPM 100 Phototransistor die has a large photosensitive 

base, affording exceptional sensitivity. The spectral response extending from 

.4 to 1.1 microns is compatible with the tungsten light source. 

DIE ELECTRICAL CHARACTERISTICS (25°C} 

SYMBOL CHARACTERISTICS MIN. 

VcEO(sus) Collector-Emitter Sustaining Voltage 40 
Ve,1.,+1 Collector Saturation Voltage (Note 1) 

IL-I Light Current (Note 1) 0.8 
lo Dark Current 
BVEeo Emitter-Collector Breakdown Voltage 5 

MAX. 

0.3 

0.1 

UNITS 

Volts 
Volts 
mA 
µA 
Volts 

A 
L. 

~/~75R. 
~PLCS. 

SECTION A-A 

TEST CONDITIONS 

le= 0.1 mA H 2 0.1 µW/cm2 

le= 0.4 mA H = 20 mW/cm2 

VeE = 5.0V H = 20 mW/cm' 
VeE = 15 V H 2 0.11 µW/cm2 

le= 0.1 mA H 2 0.1 µW/cm' 

FPA-210 LIGHT REFLECTION TRANSDUCER CHARACTERISTICS 
Operating Temperature Range -10°C to 80°C 

ICE (see note 4) 
ICE (see note 4) 
lcE (see note 5) 
lcE (see note 5) 
lcE (dark) (see note 4) 
ICE (black) (see note 5) 
ICE (ambient light) (see note 4) 

DEFINITIONS 

TYPICAL 
(see note 2) 

35µAmp 
50 µAmp 
70 µAmp 

100 µAmp 
250 pAmp 
500 pAmp 
0.9 µAmp 

IRRADIATION - Total incident radiant energy. Measured in power per unit area. Symbol: H 

TEST CONDITIONS 
(see note 3) 

2 steradians of 90% white at 2 cm distance 
2 -rr steradians of 90% white at 2 cm distance 
2 steradians of 90% white at 2 cm distance 
2 -rr steradians of 90% white at 2 cm distance 
irradiance < 0.1 µwatt cm-2 lamp OFF, VCE = 5 volts 
reflectance < 1 % over 2 -rr sr., lamp ON 
20 ft. ed. parallel to face, lamp OFF 

ILLUMINATION- Incident irradiation of wavelengths which are visible to the human eye. Measured in ft. candles. 
LUMINOUS EFFICIENCY - Ratio of illumination to irradiation. 
LIGHT CURRENT - The current resulting from the action of light upon a light sensitive device. 
DARK CURRENT- Current in a photosensitive device which is effectively shielded from wavelengths to which it responds. 
COLOR TEMPERATURE- The temperature of a perfect radiator (black body) when it is the same color as the incandescent source being described. 

Measured in degrees Kelvin. 
NOTES: 
(1) Irradiation source is an unfiltered tungsten lamp at 2870°K color temperature. 
(2) Lamp current 50 mA (5 volts), VeE = 5 volts. 
(3) Eastman Kodak neutral white test card with 90% diffuse reflectance. 
(4) Case temp. 25°C, lamp operated ON 5% duty cycle. 
(5) Case temp. 40°C, lamp operated ON continuously at 25°C ambient. 

313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962·5011, TWX: 910-379-6435 
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FAIRCHILD LIGHT REFLECTION TRANSDUCER FPA210 

The following circuits are examples of amplifying systems that have been used in conjunction with the FPA 210. 

ON/OFF DETECTOR 

5V, 50mA 

l 
V; 

~ 

30 R1 
VH (hysteresis) ;:::: -­

R1 +RF 

TYPICAL COLLECTOR 
CHARACTERISTICS 
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VCE - COLLECTOR-EMIITER VOLTAGE - VOLTS 

TYPICAL LIGHT CURRENT 
VERSUS ANGLE OF 

INCIDENT IRRADIATION 

% ' v \ 
lL ["-,. 

rt 'I 

:I 

i I 

\ I/ 

20 20 40 

~ - ANGLE - DEGR~ES 

LINEAR AMPLIFIER CIRCUIT 

"l~-Vo 0 LL_ 
-15 Vo 

VRef 
H(or V;l 

RL::::; 100 k 
BR 

D• 

V;;:::: RLIL 

RF 
Av;:::­

RL 

VRef 
~-"""~~+5V 

1 k 

B = Brightness 

R = Reflectance of subject 

D = Distance to subject 

Rr = RL for best stability 
R 

Vo rx Av-
D• 

y.,, = offset adjustment to compensate for contact 
reflected illumination or ambient light. 

TYPICAL LIGHT CURRENT 
VERSUS IRRADIATION 

TYPICAL LIGHT CURRENT 
VERSUS WAVELENGTH 
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FPA301 
8 X 8 INTEGRATED PHOTOTRANSISTOR ARRAY 

SILICON PLANAR* PASSIVATED 

GENERAL DESCRIPTION - The FPA301 is an 8 by 8 array of dual emitter phototransistors of monolithic 
construction. The silicon substrate serves as the common collector. Row emitters and column emitters are 
connected by metalization strips to form a matrix of word rows and bit columns. Word rows are interrogated 
one at a time by switching them from STANDBY to the READ state. Amplified photo currents then appear 
simultaneously at the bit column terminals from each illumirrated photosensitive element in the row. Word 
rows may be interrogated at random or sequentially. The array is designed to be operated· as a read only 
optical memory (ROOM). It may also be used for low resolution image scanning applications. 

OPERATING PARAMETERS - The array has 5 mil center to center spacing along row and column axes. Each 
photo sensitive element has a nominal effective area of 15 square mils or 0.01 square mm. The relative 
spectral response is shown in Fig. l. The monolithic array is mounted on a printed circuit board with 17 
fanned-out terminals. Emitter follower operation is illustrated by the equivalent circuit of Fig. 2. The following 
three equations are a useful guide for establishing the standby voltage, VsTBY• and the read voltage, VREAD· 

The substrate voltage, Vsue• is the voltage at the common collector (substrate) terminal, S, for all elements. 
The voltage V516 is defined as the maximum possible signal in the bit column sequence, erP e.r2, ••• era for 
a particular application. -7.0 VOLTS :::; VsTBY :::; -1.0 VOLT 

V516 +1.0 VOLT :::; VREAD :::; +7.0 VOLTS 

V516 +2.0 VOLTS :::; Vsue :::; 13.0 VOLTS 
ABSOLUTE MAXIMUM RATINGS 

Operating temperature, ambient 
Total array electrical power dissipationt 

(derating factor is 2 mW per °C above 25°C) 
Irradiation level, all wavelengths 
Photocurrent per columnt 

ELECTRICAL CHARACTERISTICS 

SYMBOL 

Ae 
BVSR-C 
BVRS 
BY cs 
1 + hFE 

ISTBY 
lo 

lemax • IEmin 

lemean 

CHARACTERISTICS 

Photosensitive Area of Each Element 
Substrate to Row or Column Breakdown Voltage 
Row to Substrate Breakdown Voltage 
Column to Substrate Breakdown Voltage 
Photocurrent Gain 
Leakage Current Per Column, All Rows in STBY 
Dark Current Per Columnt 

Photocurrent Per Columnt 

Word Row SwitchingTime, 10% to 90% 

Uniformity of Column Photocurrent. 
Within Each Arrayt 

MIN. 

20 
7 
7 
10 

0.1 

tAny single word row in the READ state. Rows in STBY contribute to total power. 

NOTES: 

(1) Vsrev = -2 volts, VREAD = 2 volts, Vsue = 5 volts. 
(2) Tungsten source at 2870°K color temperature, same voltages as Note 1. 
(3) Word row switching time is proportional to RL when RL > 1 kll. See Figure 2. 

-30°C to 75°C 
lOOmW 

TYP. 

15 

15 
-10 
50 

50 

0.4 

l.OW/cm' 
150 µ,A 

MAX. 

30 
-50 
500 

1.0 

100 
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PHYSICAL DIMENSIONS 
OF PRINTED CIRCUIT BOARD 

DIMENSIONS A 6 8 LOCATE THE ROW 1 COLUMN 1 ELEMENT 

UNITS TEST CONDITIONS 

mil' 
Volts !substrate= 10µ,A 
Volts !substrate = 10µ,A 
Volts lsubst.rate = 10µ,A 

pA See Note 1 
pA H < 0.1 µ.W/cm' 

See Note 1 
µ.A H = 5mW/cm' 

See Note 2 
ns H = 5mW/cm' 

RL=lkfl 
See Notes 2 and 3 
H = 5mW/cm' 
See Note 2 

*Planar is a patented Fairchild process. 
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FAIRCHILD. INTEGRATED PHOTOTRANSiSTOR ARRAY FPA301 

IRRADIATION AND ILLUMINATION 
All irradiation levels are given in radiometric units (mW/cm'). Conversion to illumination units requires knowledge of the luminous efficiency of the source in 
lumens per watt of radiated power. For tungsten incandescent sources, Figure 4 may be used. Figure 5 shows the effect of tungsten color temperature upon 
light current for silicon sensors at constant H. 

TYPICAL SPECTRAL RESPONSE 
(Not Showing Oxide ± 5% Interference Structure) 
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EQUIVALENT CIRCUIT MATRIX 
SHOWING TYPICAL OPERATION 

BIT 
COL.l 

BIT 
COL.2 

BIT 
COL.8 

The Substrate Terminal, S, is a 
common collector for all elements. 

r = Row Designation 
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Fig. 2 

120 ~~~-~ ,-~-~~-/~ 
(CONSTANT H) 

"' IOO t----+--+----+--+17,,..L--+--< 

~ A 
< v 
I ~,_____,t--___ IL'.'."'.: ___ --+--+---+------i 

! ~ ~ 
COIL FILAMENT 

~ «l L1 
it! v 

F---t----+~--+- TUNGSTEN LAMPS 

20t---t--~--+--+---+-~ 
2000 1200 2400 2000 2800 3000 3200 

COLOR TEMPERATURE l°Kl 

Fig. 5 



FPA 500 
LINEAR INTEGRATED PHOTODIODE ARRAY 

SILICON PLANAR* PASSIVATED 

GENERAL DESCRIPTION- The FPA 500 photodiode array consists of 126 photodiodes on 6 mil centers 
forming a linear array 0.756 inch in length as measured between centers of the end photodiodes. The array 
is fabricated as a monolithic silicon structure. Each photodiode has a 4 x 6 mil area of uniform light sensi­
tivity and a total effective sensitive area of approximately 35 mi12. The package includes a thin glass window 
positioned close to the array face; it is not hermetically sealed. 

CHARACTERISTICS OF THE ELEMENTAL PHOTODIODES 

SYMBOL CHARACTERISTIC MIN. 

lo Dark Current 

NOM. 

20 pA 

IL Light current at20mW I cm' 340 nA 480nA 

70 nA 

t,, t, Risetime, Falltime 

BV Breakdown Voltage 8V 

MAX. CONDITIONS 

200 pA 7V 25°C 

30 nA 7V 100°c 

700 nA 7V 25°C 

200 nA 7V 100°c 

2 µS 7V RL <50 kn 

lo= 1 µA 

*Planar is a Patented Fairchild Process 

NOTE: 

Irradiation source is an unfiltered tungsten lamp operated at 2870'K color temperature. 

PARTIAL BOTTOM VIEW SHOWING MOUNTING SURFACE 

NOTES: 
I. CABLE TERMINATES IN CONNECTOR 

WINCHESTER MRE-75SJTC6H MATES WITH MRE·75PJ6 
MAY BE CHANGEO TO SATISFY CUSTOMER 
REQUIREMENTS BY TERMS OF P.O. 

2. CABLE LENGTH TO BE SPECIFIEO IN P.O. 
3. STARREO OIMENSIONS INOICATE CENTER OF LIGHT 

SOURCE NO. I IN THE MATRIX ARRAY 

FAIRCHILCJ 

SEMICONDUCTOR 
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FAIRCHILD LINEAR INTEGRATED PHOTODIODE ARRAY FPA 500 

IRRADIANCE AND ILLUMINANCE 

All light current ratings are given in radiometric dimensions (mW I cm'). Conversion to illumination units requires knowledge of the luminous efficiency 
of the source in lumens per watt of radiated power. For incandescent sources graph A may be used. Graph B shows the effect of color temperature upon 
light current for silicon sensors. 
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DEFINITIONS 

TYPICAL LIGHT CURRENT 
VERSUS IRRADIATION 

[2J 
0 
~ 
~ 

Li 
·~ 
0 IO 20 25 JO 

H - IRRADIATION - mW/cm2 

0.2 

TYPICAL LIGHT CURRENT 
VERSUS WAVE LENGTH 

L4 L6 LS 1.0 
A - WAVELENGTH - MICRONS 

IRRADIANCE- Total incident radiant energy. Measured in power per unit area. Symbol: H. 

ILLUMINANCE- Incident irradiation of wavelengths which are visible to the human eye. Measured in ft. candles. 

LUMINOUS EFFICIENCY - Ratio of illuminance to irradiance. 

LIGHT CURRENT - The current resulting from the action of light upon a light sensitive device. 

1.2 

DARK CURRENT - Current in a photosensitive device which is effectively shielded from wavelengths to which it responds. 

COLOR TEMPERATURE- The temperature of a perfect radiator (black body) when it is the same color as the incandescent source being described. Measured 
in degrees Kelvin. 
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FPA505 
LINEAR INTEGRATED PHOTODIODE ARRAY 

SILICON PLANAR* PASSIVATED 

GENERAL DESCRIPTION-The FPA 505 photodiode array consists of 320 photodiodes on 2.5 mil centers 
forming a linear array .800 inch in length as measured between centers of the end photodiodes. The array is 
fabricated as a monolithic silicon structure. Each photodiode has a 2.0x2.0 mil area of uniform light sensitivity 
and a total effective sensitive area of approximately 5.6 mil'. The package includes a thin glass window 
positioned close to the array face; it is not hermetically sealed. 

CHARACTERISTICS OF THE ELEMENTAL PHOTODIODES 

SYMBOL CHARACTERISTICS MIN. 

lo Dark Current 

IL Photocurrent at 20 mW/cm' 80nA 
60 nA 

t,, tr Risetime, Falltime 
BV Breakdown Voltage SV 

NOTE: 

MAX. 

80pA 
12 nA 

120 nA 
160 nA 

2µs 

*STARRED DIMENSIONS INDICATE CENTER 
OF LIGHT SENSOR NO. 1 IN MATRIX ARRA'( 

#4-40 UNC 28 
x .38 DP. - 4 HOLES 

CONDITIONS 

7V 25°C 
7v100°c 
7 v 25°C (see Note) 
7v100°c (see Note.) 
7VRL<50kfl 
IR= 1 µA 

/'-- -0s20 
~.125 

NOTE: 

CONNECTOR 
OPTIONAL 

Irradiation source is an unfiltered tungsten lamp operated at 2870°K color temperature. 

1.000 

. ~ 
.125~ .... 

PARTIAL BOTTOM VIEW SHOWING MOUNTING HOLES 

•Planar is a patented Fairchild process. 
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FAIRCHILD LINEAR INTEGRATED PHOTODIODE ARRAY FPA 505 

IRRADIATION AND ILLUMINATION 

All light current ratings are given in radiometric dimensions (mW /cm'). Conversion to illumination units requires knowledge of the luminous efficiency 
of the source in lumens per watt of radiated power. For Tungsten incandescent sources graph A may be used. Graph B shows the effect of Tungsten 
color temperature upon light current for silicon sensors. 

DEFINITIONS: 

(GRAPH A) 
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A - WAVELENGTH - MILL/MICRONS 

IRRADIANCE- Total incident radiant power. Measured in power per unit area. Symbol: H. 

ILLUMINANCE- Incident irradiation of wavelengths that are visible to the human eye. Measured in ft. candles. 

LUMINOUS EFFICIENCY - Ratio of .illuminance to irradiance. 

LIGHT CURRENT - The current resulting from the action of light upon a light sensitive device. 

DARK CURRENT - Current in a photosensitive device that is effectively shielded from wavelengths to which it responds. 

COLOR TEMPERATURE - The temperature of a perfect radiator (black body) when it is the same color as the incandescent source being described. 
Measured in degrees Kelvin. 

SPECTRAL IRRADIANCE- The radiant power within a specified wavelength interval that is incident on a surface. Measured in power per unit surface 
per unit wavelength. 
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FPA507 
LINEAR INTEGRATED PHOTODIODE ARRAY 

SILICON PLANAR* PASSIVATED 

GENERAL DESCRIPTION-The FPA 507 photodiode array consists of 250 photodiodes on 2 mil centers forming 
a linear array .500 inch in length as measured between centers of the end photodiodes. The array is fabricated 
as a monolithic silicon structure. Each photodiode has a 1.5xl.5 mil area of uniform light sensitivity and a 
total effective sensitive area of approximately 3.5 mil'. The package includes a thin glass window positioned 
close to the array face; it is not hermetically sealed. 

CHARACTERISTICS OF THE ELEMENTAL PHOTODIODES 

VALUE 
SYMBOL CHARACTERISTICS MIN. NOM. 

lo Dark Current 

IL Photocurrent at 20 mW/cm2 52 nA 
40 nA 

t,, t1 Risetime, Falltime 
BV Breakdown Voltage 8V 

MAX. CONDITIONS 

60nA 7V 25°C 
lOnA 7V100°c 
80nA 7 V 25°C (see Note) 

lOOnA 7V100°C (see Note) 

2µs 7VRL<50k!J 
IR= 1 µA 

~-40 UNC 28 
x .38 DP. - 4 HOLES 

-~625 
~.125 

PARTIAL BOTTOM VIEW SHOWING MOUNTING HOLES 

NOTE: 

CONNECTOR 
OPTIONAL 

Irradiation source is an unfiltered tungsten lamp operated at 2870°K color temperature. 

313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 
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NOTE: 
*STARRED DIMENSIONS INDICATE CENTER 

OF LIGHT SENSOR NO. 1 IN MATRIX ARRAY 

•Planar is a patented Fairchild process. 
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FAIRCHILD LINEAR INTEGRATED PHOTODIODE ARRAY FPA507 

IRRADIATION AND ILLUMINATION 

All light current ratings are given in radiometric dimensions (mW/cm2). Conversion to illumination units requires. knowledge of the luminous efficienc:y 
of the source in lumens per watt of radiated power. For Tungsten incandescent sources graph A may be used. Graph B shows the effect of Tungsten 
color temperature upon light current for silicon photosensors. 

DEFINITIONS: 

(GRAPH A) 
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l - WAVELENGTH - MILLI MICRONS 

I RRADIANCE - Total incident radiant power. Measured in power per un.it area. Symbol: H. 

· ILLUMINANCE- Incident irradiation of wavelengths that are visible to the human eye. Measured in ft. candles. 

LUMINOUS EFFICIENCY - Ratio of illuminance to irradiance. 

LIGHT CURRENT - The current resulting from the action of light upon a light sensitive device. 

DARK CURRENT - Current in a photosensitive device that is effectively shielded from wavelengths to which it responds. 

COLOR TEMPERAHJRE - The temperature of a perfect radiator (black body) when it is the same color as the incandescent source being described. 
Measured in degrees Kelvin. 

SPECTRAL IRRADIANCE- The radiant power within a specified wavelength interval that is incident on a surface. Measured in power. per unit surface 
per unit wavelength. 
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FPA509 
LINEAR INTEGRATED PHOTODIODE ARRAY 

SILICON PLANAR* PASSIVATED 

GENERAL DESCRIPTION-The FPA509 photodiode array consists of 125 photodiodes on 4 mil centers forming 
a linear array 0.496 inch in length as measured between centers of the end photodiodes. The array is 
fabricated as a monolithic silicon structure. The substrate is a common cathode of the array. Each photo­
diode has a 2.5 x 3.5 mil area of uniform light sensitivity and a total effective sensitive area of approximately 
14 mil'. The package includes a thin glass window positioned close to the array face; typical applications 
include optical character recognition, star tracking, modulation transfer function analysis, and industrial 
process control. 

ABSOLUTE MAXIMUM RATINGS 

Reverse voltage 
Forward voltage 
Operating temperature, ambient 
Storage temperature, ambient 

8 Volts 
0.4 Volt 

-30°C to + 100°c 
-30°C to 100°c 

CHARACTERISTICS OF THE ELEMENTAL PHOTODIODES (25°C Case Temperature unless otherwise noted) 

SYMBOL CHARACTERISTICS MIN. 

lo Dark Current 

IL Photocurrent at 20 mW/cm2 (See Note) 200nA 
160 nA 

t,, t, Risetime, Falltime 
BV Breakdown Voltage BV 

NOTE: 
Irradiation source is an unfiltered tungsten lamp operated at 2870°K color temperature. 

NOTE: 

MAX .. CONDITIONS 

120pA VR = 7V 
20 nA vR = 7 v TA = 100°c 

320 nA VR = 7V 
400nA vR = 7VTA = 100°c 

2µs VR = 7 V, RL < 50 kf! 
10 = 1 µA 

"STARRED DIMENSIONS INDICATE CENTER 
OF LIGHT SENSOR NO. 1 IN MATRIX ARRAY 

CONNECTOR 
OPTIONAL 

#4-40 UNC 28 
x .38 DP. - 4 HOLES 

PARTIAL BOTTOM VIEW SHOWING MOUNTING HOLES 

*Planar is a patented Fairchild process. 

FAIRCHILCJ 

SEMICONDUCTOR 
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FPA700 • FPA700A 
PHOTOTRANSISTOR TAPE READER ARRAY 

NPN PLANAR* PHOTOTRANSISTOR TAPE READER ARRAY 

GENERAL DESCRIPTION - The fPA700 is a nine element NPN Planar phototransistor array having excep­
tionally stable characteristics and high illumination sensitivity. Each transistor is electrically isolated and 
mounted on 100 mil centers. The case is a plastic compound with transparent resin encapsulation which 
exhibits stable characteristics under high humidity conditions. 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures/Humidity 
Storage Temperature 
Operating Junction Temperature 
Relative Humidity at Temperature 

Maximum Power Dissipation 
Total Dissipation at 25°G Gase Temperature (Notes 2 & 3) 

at 25°G Ambient Temperature (Notes 2 & 3) 

Maximum Voltages (Note 7) 
Vcm Collector to Emitter Sustaining Voltage (Note 4) 

Maximum Current 
le Collector Current 

ELECTRICAL CHARACTERISTICS (25°G Free Air Temperature unless otherwise noted) 

FPA700A 
SYMBOL CHARACTERISTICS MIN. TYP. MAX. 

lcEO Collector Dark Current/Gell (Note 7) 2.0 100 

RScE Radiometric Sensitivity /Gell (Note 5) 40 150 

LScE luminous Sensitivity /Gell (Note 6) 2.0 7.5 

Smin/Smax Matching factor (Notes 5 & 9) 0.75 0.85 1.0 

tr Light Current Rise Time (Note 8) 3.0 

tf light Current fall Time (Note 8) 3.0 

VCE(sat) Collector to Emitter Saturation Voltage 0.16 0.33 

VCEO(sus) Collector to Emitter Sustaining Voltage (Note 7) 30 50 

BVECO Emitter to Collector Breakdown Voltage (Note 7) 5.0 10 

Xr Cross Talk (Note 10) 75 85 

NOTES: 

-40°G to +100°G 
-40°G to +85°G 

MIN. 

40 
2.0 
0.5 

30 
5.0 
75 

95% at 65°G 

200 mW/Gell 
133 mW/Gell 

1200 mW -Total 

30 Volts 

25 mA/Gell 

FPA700 

TYP. MAX. 

2.0 100 
150 
7.5 

0.65 
3.0 
3.0 
0.16 0.33 
50 
10 
85 

(!) These ratings are· limiting values above which the serviceability of any individual semiconductor device may be impaired. 

UNITS 

nA 

PHYSICAL DIMENSIONS 

NOTE I: l·ACTIVE AREA IS WITHIN A .050 DIAMETER CIRCLE. 
CENTER OF CIRCLE !S WITH IN .0 I 0 Of ABSOLUTE C£NTERLINE • 

NOTE 2: EMITTER SIDE DEFINED BY WHITE DOT. 

TEST CONDITIONS 

VcE = 5.0V 
µA/mW/cm' VcE = 5.0V 
µA/fc VcE = 5.0V 

VcE = 5.0V 
µs GaAs, le = 4.0 mA 
µs RL = 100 !1, Vee= 5.0 V 
Volts le= 500 µA, H= 20mW/cm' 
Volts le = 1.0 mA (Pulsed) 
Volts IEC = 100 µA 
dB VcE = 5.0V 

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 
(3) These ratings give a maximum junction temperature of 85°C and junction to case thermal resistance of 300°C/Watt (derating factor of 3.33 mW/°C), and a junction to 

ambient thermal resistance of 450°C/Watt (derating factor of 2.22 mW/'C). 
(4) Rating refers to a high current point where collector to emitter voltage is lowest. For more information send for Fairchild Publication APP-4. 
(5) Measured at radiation flux inte~sity of 5.0 mW/cm' as emitted from a tungsten filament lamp at a color temperature of 2870°K. The effective photosensitive area is typically 

0.8 mm'. \ 
(6) These are values obtained at an' illumination level of 100 foot-candles from a tungsten filament lamp operated at a color temperature of 2870°K. All production tests are 

performed as stated in Note 5. For more information send for Fairchild Publication APP-47. 
(7) Measured with radiation flux intensity of less than .lpW/cm' over the spectrum from 0.1 micron to 1.5 microns . 

. (8) Rise time is defined as the time required for lcE to rise from 10% to 90% of .a peak value. Fall time is defined as the time required for lcE to decrease from 90% to 10% 
of a peak value. For more information send for Fairchild Publication APP-93. 

(9) Matching factor-ratio of minimum sensitivity of maximum sensitivity of any two cells. 
(10) Cross Talk: ratio of signal between two adjacent cells with H = 50 mW/cm' at 2870'K through 72 mil hole (STD paper tape) on one cell, the other being dark. Tape 

optical density= 3.5. 
*Planar is a patented Fairchild process. 

FAIRCHILCJ 

SEMICONDUCTOR 
313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962·5011, TWX: 910-379-6435 A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 

7-22 



~ 
':l.. 
I 
I-

~ 
~ a 
a: 
0 
I-

~ 
:::l 
0 
u 
I 

" 

FAIRCHILD PHOTOTRANSISTOR ARRAY 

10000 

1000 

100 

10 

1.0 

0.1 

.01 

.001 

LIGHT CURRENT 
CHARACTERISTICS 

~»~ v 
... ~ '\c,~o' 

I 
V1 

\ •2 •c 
Tc ll=2870°K 

l~ 
0.1 0.2 1 2 10 20 100 200 1000 5000 

100 

90 

BO 

70 

60 

50 

40 

30 

20 

10 

ILLUMINATION lie) 
I I I I I I I I I I I I I 

~.-08. ~t::~ :Er-~ :E,._;1; 
~ q8.R ~ii5.9 ~~s2 

IRRAOIANCE mW/cm2 

SPECTRAL CHARACTERISTICS 

TA'25'C _LJ '\ 
I i 

l-
I- 1 

\ 
Zl 

0o.3 0.4 0.5 0.6 0.7 0.B 0.9 1.0 l.l 1.2 1.3 
~ _.L1 

A-WAVELENGTH IN MICRONS 

TYPICAL ELECTRICAL CHARACTERISTICS 

"" E 
I 
ti; 

LIGHT CURRENT VERSUS 
COLLECTOR VOLTAGE 

I 317""'1--c::b...\~q:::--+--:::;1.-""t--7"f--+--l 
a: 
~ 
~ 2 
8 b-+-+-:;--+"'"""f'-+---;;;1-Lt-A-A 
~ i l-,..-t==l=='~=l=:::t==t--b.4----J.~ 

10 w ~ ~ 50 

VcE-COLLECTOR VOLTAGE-VOLTS 

RISE TIME VERSUS 
COLLECTOR CURRENT 

le -COLLECTOR CURRENT - mA 

SWITCHING CIRCUIT 

Vee 

H--
----QOUT 

SOURCE-Ga As 

7-23 

_, _, .... 
u 

"' 0.. 

"' I' 
I-

~ 
a: 

i3 
.... 
"' :.l 
::l 
I 
~" 

10-5 

10-• 

10-, 

lO·a 

10-g 

COLLECTOR DARK CURRENT 
VERSUS TEMPERATURE 

v 
., ... vr 

~~~/1 
,~._c:.LI 

~ 
10-10 IL 

~ 

V1 
20 40 60 BO 100 
TEMPERATURE-'C 

FALL TIME VERSUS 
COLLECTOR CURRENT 

21 ~~~-~~~~~~r.;c~ !\ j\ Vcc=5.0 VuLTS 

lB >--+-++-1--0~r-'<\l-t-+><+1'.--+-1~•·12+-5~>-+CTT+---< 
ll~ i--- Ri.;;,i 

15>---+-+++--+-'\+T'H-++--+--+-f-++---l 

~ 12 r---++++---+--+~~,N+-+---+-H-+500--1n 

~ 9C---++++---+-+i-\t-t+~-'1'...,..f--H+--I 
~ ~ 
~61----+-+++-+---+-+-~-+--~-+-+++---l 

jj 
.01 0.1 1.0 10 

le-COLLECTOR CURRENT- mA 



FPMlOO • FPOlOO 
SILICON NPN PLANAR* PASSIVATED PHOTOTRANSISTOR 

GENERAL DESCRIPTION - The FPMlOO and FPOlOO are Miniature Photo­

sensors in a hermetic, welded case. A large photosensitive base combined with 

an optically flat window afford exceptional sensitivity without the need for 

critical alignment. In tape and card reader applications the flat window permits 

flush mounting in the wear-plate thereby minimizing cross-talk. The spectral 

response, extending from 0.4 to 1.1 microns, is compatible with daylight, tungs­

ten, and gallium arsenide sources. 

ABSOLUTE MAXIMUM RATINGS 

Collector-Emitter Voltage 

Emitter-Collector Voltage 

40V 

5V 

Power Dissipation (25°C Ambient) (See Note 1) 75 mW 

Operating Temperature, Ambient -65°C to +150°C 

Storage Temperature, Ambient -65°C to +200°C 

ELECTRICAL CHARACTERISTICS (25°C) 

SYMBOL CHARACTERISTICS MIN. 

VeEO(sus) Collector-Emitter Sustaining Voltage 40 

VeE(sat) Collector Sa.tu ration Voltage (See Note 2) 

leEILJ Collector Light Current (See Note 2) 0.8 

leE(L) Collector Light Current (See Note 3) 1.0 

leE(D) Collector Dark Current 

BVEeo Emitter-Collector Breakdown Voltage 5 

NOTES: 

TWO TERMINAL COAXIAL PACKAGE 

PHYSICAL DIMENSIONS 

WINDOW I 
.052 .Cl84 
.050 .078 

EMITIER I 

--1 1--.021 
.016 

.180 

.166 

NOTES: All dimensions in inches 

FPM 100 

MAX. UNITS 

Volts 

0.3 Volts 

mA 

mA 

0.1 µA 

Volts 

I 

PHYSICAL DIMENSIONS 

WINDOW 

EMITTER 

COLl.ECTOR 

.052 

.050 
l 
.078 

.089 

-i 
.400 
MIN. 

NOTES: All dimensions in mches 

FPO 100 

TEST CONDITIONS 

le= 0.1 mA H~O.l µW/cm' 
le= 0.4 mA H = 20 mW/cm' 

VeE = 5.0V H = 20 mW/cm' 

VeE=5.0V H = 9.0 mW/cm' 

VeE = 15V H ~ 0.1 µW/cm' 
le= 0.1 mA H ~ 0.1 µW/cm' 

•Planar is a patented Fairchild process. 

(1) Derating factor is 0.6 mW/ •c above 25° C. These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 
(2) Irradiation source is an unfiltered tungsten lamp operated at 2870°K color temperature. Unless otherwise stated, all H values refer to this color temperature. 
(3) Irradiation source is a filtered tungsten lamp with Corning CS7·69 filter, plus a 2 cm HzO filter cell. This rejects wavelengths outside the 0.7 to 1.0 micron range of maximum 

response. This test method is included only for reference because of common usage. The unfiltered source is more typical of actual applications. 
(4) Switching time is defined here as the 10% to 90% rise time of lcefLI for an irradiance step input. The rise and fall times are essentially equal. See page 4 for the test 

circuit used for switching time measurements. 
(5) Silicon radiometric photocurrent efficiency with typical GaAs irradiance is approximately three times greater than with tungsten at 2870° K color temperature. Therefore, all 

graphs with H as a parameter or variable will apply for GaAs irradiation. if the H values are divided by three. 

FAIRCHILCJ 
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FAIRCHILD PHOTOTRANSISTORS FPMlOO • FPOlOO 

IRRADIATION AND ILLUMINATION 

All irradiation levels are given in radiometric units (ri1W/cm2). Conversion to illumination units requires knowledge of luminous efficiency the of the 
source in lumens per watt of radiated power. For tungsten incandescent sources graph A may be used. Graph B shows the effect of tungsten color tempera· 
ture upon light current for silicon sensors. 

DEFINtTIONS 

(GRAPH A) 
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Ft. candles= candle power/distance in ff= lumens/ff =(mW /cm2) x 0.929 x lumeils per watt. 

IRRADIANCE-Total incident radiant power. Measured in power per unit .area. Symbol: H. 

ILLUMINANCE- Incident irradiation of wavelengths that are visible to the human eye. Measured in ft. candles. 

LUMINOUS EFFICIENCY - Ratio of illuminance to .irradiance. 

LIGHT CURRENT -The current resulting from the action of light upon a light sensitive device. 

DARK CURRENT - Current in a photosensitive device that is effectively shielded from wavelengths to which it responds. 

COLOR TEMPERATURE- The temperature of a perfect radiator (black body) when it is the same color as the incandescent source being described. Measured 
in degrees Kelvin. 

SPECTRAL IRRADIANCE- The radiant power within a specified wavelength interval that is incident on a surface. Measured in power per unit surface per 
unit wavelength. 
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FAIRCHILD PHOTOTRANSISTORS FPMlOO • FPOlOO 

TYPICAL SATURATION 
VOLTAGE CHARACTERISTICS 
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FAIRCHILD PHOTOTRANSISTORS FPMlOO • FPOlOO 

SWITCHING TIME MEASUREMENT SETUP 

0 
PULSE GEN. 11------1 SCOPE 

Ga As H 
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FPM:200'• FP0200 
SILICON PLANAR*,PASSIV,ATED PHOTODIODE 

GENERAL DESCRIPTION-The FPM200 and FP0200 are Miniature Light-sensing 

Diodes in a hermetic, welded case. In the reverse-bias mode of operation ex­

cellent photocurrent linearity is obtained. In the photovoltaic mode the open­

circuit voltage varies in a logarithmic manner, being most sensitive to low-level 

light variations. This type of response is often desirable in light detectors,. 

curve followers, and other servo-type applications. 

ABSOLUTE MAXIMUM RATINGS 

VR Reverse Voltage 

TA Operating Temperature, Ambient 

T,19 Storage Temperature, Ambient 

P Power Dissipation 
25°C Ambient (Note 1) 

ELECTRICAL CHARACTERISTICS (25°C) (Note 2) 

SYMBOL CHARACTERISTICS 

BV Breakdown Voltage 

ID Dark Current 

Voe Open Circuit Voltage 

IL Light Current 

lsc Short Circuit Current 

s Sensitivity 

NOTES: 

(1) Derating factor is 0.6 mW!°C above 25°C. 

-lOOV 

-65°C to +15o•c 

-G5°c to +2oo•c 

75mW 

MIN. 

-100 

380 

13 

13 

0.65 

(2) Irradiation source is an unfiltered tungsten lamp operated at 2870°K color temperature. 

TWO TERMINAL COAXIAL PACKAGE 

PHYSICAL DIMENSIONS PHYSICAL DIMENSIONS 

WINDOW 

ANODE 

MAX. 

25 

WINDOW 

.053 .()84 

.049 .078 
'-t-"--7----'-- I 

-i I .078 ANODE~ .089 .180 
166 -t 

.400 
CATHODE~ MIN. 

_] ~ ~:i~ 
-I 1--.021 

.016 
All dimensiQns in inch~ 

FPM200 

UNITS 

Volts 

nA 

mV 
µA 

µA 

µA/mW/cm' 

All dimensions in inches 

FP0200 

TEST CONDITIONS 

IR= 5µA H ~ 0.1 µ.W/cm2 

VR = -lOV H~O.l µ.W/cm2 

No bias H = 20 mW/cm2 

VR = -lOV H = 20 mW/cm2 

No bias H =20 mW/cm' 
No bias 

*Planar is a patented Fairchild process. 

FA.IRCHIL.CJ 

S·EMICONDUCTDR 
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FAIRCHILD PHOTODIODES FPM200 • FP0200 

IRRADIATION AND ILLUMINATION 

All light current ratings are given in radiometric dimensions (mW /cm'). Conversion to illumination units requires knowledge of the luminous efficiency of the 
source in lumens per watt of radiated power. For Tungsten incandescent sources grap_h A may be used. Graph B shows the effect of Tungsten color tempera­
ture upon light current for silicon sensors. 

(GRAPH A) 
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COLOR TEMPERATURE-OEGREES KELVIN 

DEFINITIONS 

IRRADIANCE- Total incident radiant power. Measured in power per unit area. Symbol: H. 

(GRAPH B) 
120 .-----.--,--~-,----,-L._--, 

(CONSTANT HI L 

COIL FILAMENT 
TUNGSTEN LAMPS 

20~~-~-~--'-~-~ 
1000 2200 1400 1600 2800 3000 3100 

COLOR TEMPERATURE l°KI 

ILLUMINANCE- Incident irradiation of wavelengths that are visible fo the human eye. Measured in ft. candles. 

LUMINOUS EFFICIENCY- Ratio of illuminance to irradiance. 

LIGHT CURRENT - The current resulting from the action of light upon a light sensitive device. 

DARK CURRENT - Current in a photosensitive device that is effectively shielded from wavelengths to which it responds. 
COLOR TEMPERATURE- The temperature of a perfect radiator (black body) when it is the same color as the incandescent source being described. Measured 
in degrees Kelvin. 

SPECTRAL IRRADIANCE- The radiant power within a specified wavelength interval that is incident on a surface. Measured in power per unit surface per 
unit wavelength. 

TYPICAL VOLTAGE VERSUS 
CURRENT CHARACTERISTIC 
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~ 
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f PM 7011 • f PM 7012 
NPN PHOTOTRANSISTOR TAPE READER ARRAYS 

GENERAL DESCRIPTION - These Fairchild tape reader arrays consist of matched Fairchild 

FPM 100 phototransistors flush mounted in permanent alignment. The flat windows allow the 

front surface to serve as wear-plate in direct contact with data tape thus minimizing cross­

talk and the influence of stray light. 

Dimensions are compatible with standard one inch data tape. The FPM 7011 is in two sections 

to accommodate in-line mechanical sprockets. The FPM7012 is in one piece and includes a 

ninth phototransistor for sprocket hole detection. 

ABSOLUTE MAXIMUM RATINGS (Each Phototransistor) 

V CE Collector-Emitter Voltage 

V EC Emitter-Collector Voltage 

P Power Dissipation (25°C Ambient) 

TA Operating Temperature, Ambient 

T stg storage Temperature, Ambient 

ELECTRICAL CHARACTERISTICS (25"C Each Phototransistor 

Symbol Characteristic 

(Note 1) 

Min. 

40V 

5V 

75 mW 

-65°C to +175°C 

-65°C to +200°C 

Max. Units 

PHYSICAL DIMENSIONS 

NOTES: All dimensions in inches. 
Brass pli:ite is common to all emitters. 
A11 holes on 0.100±.002 centers. 
Windows are nominal .051 diameter. 

Test Conditions 

VCEO(sust) Collector-Emitter Sustaining Voltage 40 Volts Ic 0.1 mA H ~ 0.1 µW/cm 2 

V CE(sat) Collector Saturation Voltage (Note 2) 0.3 Volts Ic 0.4 mA H 20 mW/cm 2 

1L-,1 Light Current (Note 2) 0.8 mA VCE 5.0 v H 20 mW/cm 
2 

1L-2 Light Current (Note 3) 1.0 mA VCE 5.0 v H 9.0 mW/cm 
2 

1L minfL max 
Matching Factor (Note 2 & 4) 0.67 1.0 VCE 5.0 v H 20 mW/cm 

2 

ID Dark Current 0.1 µA VCE 15 v H ~ 0.1 µW/cm 
2 

BVECO Emitter-Collector Breakdown Voltage 5 Volts Ic 0.1 mA H ~ 0.1 µW/cm 2 

NOTES: 

(1) Derating factor is 0.5 mW/°C above 25°C. 

(2) Irradiation source is an unfiltered tungsten lamp at 2870°K color temperature. 

(3) Irradiation source Is a filtered tungsten lamp with Corning CS7-69 filter, plus a 2 cm H20 filter cell. This rejects wavelengths outside the 0.7 to 1.0 micron 
range of maximum response. This test method Is Included only for reference because of common usage. The unfiltered· source is more typical of actual 
applications. 

(4) Matching factor= ratio of minimum to maximum light current between any sensors in the array. 

FAIRCHILCJ 

SEMICONDUCTOR 
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PHOTOTRANSISTOR TAPE READER ARRAYS FPM 7011 • FPM 7012 

IRRADIATION AND ILLUMINATION 

All light current ratings are given in radiometric dimensions (mW/cm2). Conversion to illumination units requires knowledge of the 

luminous efficiency of the source in lumens per watt of radiated power. For incandescent sources graph A may be used. Graph B 

shows the effect of color temperature upon light current. 

GRAPH A GRAPH B. 
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DEFINITIONS 

Total incident radiant energy. Measured in power per unit area. Symbol: H 

Incident irradiation of wavelengths which are visible to the human eye. Measured 
in ft. candles. 

Ratio of illumination to irradiation. 

The current resulting from the action of light upon a light sensitive device. 

Current in a photosensitive device which is effectively shielded from wavelengths 
to which it responds. 

The temperature of a perfect radiator (black body) when it is the same color as 
the incandescent source being described. Measured in degrees Kelvin. 
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NPN PLANAR* PHOTOTRAN·SISTOR 

GENERAL DESCRIPTION-The FPT 100 is. a three;terminal NPN Planar phototransistor having exceptionally 
stable characteristics and high illumination sensitivify. The availability of the base lead gives wide latitude 
for flexible circuit design. The case is a special plastic compound with transparent resin encapsulatiorr capa~le 
of exhibiting stable characteristics under high humidity conditions. 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures/Humidity 
Storage Temperature 
Operating Junction Temperature 
Relative Humidity @ Temperatu~e 

Maximum Power Dissipation 
Total Dissipation at 25°C Case Temperature (Notes 2 and 3) 

at 25°C Ambient Temperature (Notes 2 and 3) 

Maximum Voltages (Note 7) 
V eBO Collector to Base Voltage 
Veeo Collector to Emitter Sustaining Voltage (Note 4) 
VEeo Emitter to Collector Voltage 

Maximum Current 
le Collector Current 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

-40°C to 100°C 
-40°C to 85."C 

95% at65°C 

200mW 
lOOmW 

80 Volts 
30 Volts 
5.0 Volts 

25mA 

SYMBOL CHARACTERISTICS MIN. TYP. MAX. 

leeo Collector Dark Current 
lee0 (65°C) Collector Dark Current 
leEo Collector Dark Current 
RSeE Radiometric Sensitivity 
LSeE Luminous Sensitivity 
RSee Radiometric Sensitivity 
LSee i..uminous ~ensitivity 
tr light Current Rise Time 
tf Light Current Fall Time 

VeE(sat) ,Collector to Emitter Saturati,on Voltage 

BVeeo Collector to Base Breakdown Voltage 

VeEO(susJ Collector to Emitter Sustaining Voltage 
BVEeo Emitter to Collector Breakdown Voltage 

NOTES: 

(Note 7) 
(Note 7) 
(Note 7) 
(Notes5 & 9) 
(Notes 6 & 9) 
(Notes 5 & 10) 
(Notes 6 & 10) 
(Note 8) 
(Note 8) 

(Note 7) 
(Note 7} 
(Note 7) 

40, 
2.0 
0.6 
.03 

80 
30 
5.0 

0.25 
0.025 
2.0 
280 
14 
1.6 
.08 
3.0 
3.0 

0.16 

150 
50 
10 

25 
0.5 
100 

0.3 

UNITS 

nA 
µA 

PHYSICAL DIMENSIONS 

:~~.O.D.IA.~· LENS · 

~ 210 
4-- .140 :uo- ' -+ 
.100 n n n .4001M, •. 

3 LEADS __/jl u u __j_ 
~g~~ DIA. 

BASE 

EMITTER COLLECTOR 

45' 

NOT£S:Alld1me11sionsininches 
AllleHselectric.ll,i501eted 

from use. 

TEST CONDITIONS 

nA 
µA/mW/cm' 
µA/fc 
µA/mW/cm' 
µA/fc 

Ve8 = lOV 
Vee= lOV 
VeE = 5.0V. 
VeE = 5.ov 
VeE..; 5.0 V 
Vee= lOV 
Vee= lOV 

µs 

µs 

Volts 

Volts 
Volts 
Volts 

Ga.As, le = 4.0 mA 
RL = 100 11, Vee = 5.0 v 
le= 500µA 
H =20mW/cm' 
le= lOOµA 
le= 1.0 mA (Pulsed) 
lee= 100 µA 

•Planar is a patented Fairchild process. 

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) These are steady state. limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 
(3) These ratings give a maximum junction ·temperature of 85°C and junction to case ·thermal 'resistance of 300°C/Watt (derating factor of 3.33 mW/.°C), and a junction to 

ambient thermal resista.nce of 600°C/Watt (derating factor of 1.67 mWl°C). ·· · 
(4) Rating refers to a h.igh. current point where collector to emitter voltage is lowest. For more information send for Fairchild Publication APP-4. 

Notes continued on page 2 
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TYPICAL ELECTRICAL CHARACTERISTICS 

LIGHT CURRENT 
CHARACTERISTICS 
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COLLECTOR DARK CURRENT 
VERSUS TEMPERATURE 
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SPECTRAL CHARACTERISTICS 
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l- 1 
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~ L1 
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COLLECTOR BASE 
CHARACTERISTICS 
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1

_

0 

_______ -~ou~cE-~ : ••_ ___ __J 
NOTES (cont1nuedi: 
(5) Measured at radiation flux intensity of 5.0 mW/cm' as emitted from a tungsten filament lamp at a color temperature of 2870°K. The effective photosensitive area 1s typically 

1.8 mm 2• 

(6) These are values obtained at an illumination level of JOO foot-candles from a tungsten filament lamp operated at a color temperature of 2870°K. All production tests are per­
formed as stated in Note 5. For more information send for Fairchild Publication APP-47. 

(7) Measured with radiation flux intensity of less than .1 µ.W/cm' over the spectrum from 0.1 micron to 1.5 microns. 

(8) Rise time is defined as the time required for. Ice to rise from 10% to 90% of a peak value of 1.0 milliampere. Fall time is defined as the time required for Ice to decrease 
from 90% to 10% of a peak value of 1.0 milliampere. For more information send for Fairchild Publication APP-93. 

(9) No electrical connection to base lead. 
(10) No electrical connection to emitter lead. 



.. 2· N .. ·.· .. ;·.9·. · ... _.a· ·-.. -6· . . •. -- ... ·. -~.;:2· .... N· .. :.q\"ln{5· ·· .,,,;~" · :,~/ '.·: ,' ·:6~~': . ..:.4,>:?/' 

NPN PLANAR PHOTOTRANSISTORS 

GENERAL DESCRIPTION - The 2N986 and 2N2452 are three-terriiinal NPN Planar photo­

transistors having exceptionally stable characteristics and high. illumination sensitivity. The 

availability of the base lead gives wide latitude for flexible circuit design. 

ABSOLUTE MAXIMUM RATINGS1{Note 1] 

Maximum Temperatures 

Storage Temperature 

Operating Junction Temperature 

Maximum Power Dissipation 

Total Dissipation at 25°C Case Temperature 

-65°C to +300°C 

200°C Maximum 

(Notes 2 & 3) 1.8 Watts 

·PHYSICAL DIMENSIONS 
. · in ICClll'lhlnce wtth 
JEDEC (TO·IB) outline 

excePt for lens on tnp of can 

I !£NS 

--i!f.:. 
-,!~195 ~DIA.fl! . .118 .. 

20 .020 
.170 J_ .010 +- L_.DJIMAll 

at 100°C Case Temperature 

at 25°C Ambient Temperature 

(Notes 2 & 3) 1.0 Watt 

0.5 Watt 

.500 MIN. n n [J-.019 
l___u U .016 DIA. l LEADS 

Maximum Voltages (Note 7) 

VCBO Collector to Base Voltage 100 Volts 
.100 

c.lector 

VCER Collector to Emitter Sustaining Voltage (Note 4) 80 Volts .1146 ...... 
.Q36 

(RBE SlO '2) NOTES:Alld1mension11n1nches 
L11dsa111pld·pl1tedk11••• 
Collectorinhorn.il~connecledtocue 

VCEO Collector to Emitter Sustaining Voltage (Note 4) 60 Volts 
Packqe we11ht 110.451111111 

VEBO Emitter to Base Voltage 7.0 Volts 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 
2N986 2N2452 

Symbol Characteristic Min. Max. Min. Max. Units Test Conditions 

1CBO Collector Dark Current (Note 7) 10 10 nA VCB 80 v 
ICBO(l50°C) Collector Dark Current (Note 7) 25 25 µA VCB 80 v 
SCE Sensitivity Radiation System (Notes 5 & 9) 20 60 50 200 µA/mW/cm 2 

VCE 25 v 
SCE Sensitivity Illumination System (Notes 6 & 9) 1.0 3.1 2.6 10.3 µA/ft-can VCE 25 v 
SCB Sensitivity Radiation System (Notes 5 & 10) 0.2 1.0 0.2 1.0 µA/mW/cm2 

VCB 25 v 
SCB Sensitivity Illumination System (Notes 6 & l O) 0.01 0.05 0.01 0.05 µA/ft-can VCB = 25 v 
tr Light Current Rise Time (Note 8) 1.0 1.0 µsec 

tf Light Current Fall Time (Note 8) 10 10 µsec 

BVCBO Collector to Base Breakdown Voltage (Note 7) 100 100 Volts ·1c = 0.1 mA IE 0 

VCER Collector to Emitter Sustaining (Note 7) 80 80 Volts Ic = 100 mA RBE < 10 
(pulsed) 

VCEO Collector to Emitter Sustaining Voltage (Note 7) 60 60 Volts Ic = '30 mA 1a 0 
(ptilsed) 

BVEBO Emitter to Base Breakdown Voltage (Note 7) 7.0 7.0 Volts Ic = 0 IE 0.1 

NOTES: 
(I) These ratings are limiting values above which the servlceablllty of indlvldulil semlconducto.r device may be impaired. 
(2) These are steady state limits.. ,The factory should be consulted on applications involving pulsed or low duty cycle operations. 

(3) These ratings give a maximum junction temperature of 200°C and junction-to-case thermal resistance of 97.2°C/Watt (derating factor of.10.3 mW/°C). 

(4) Rating refers to a high current point where collector-to-emitter voltage ls lowest. 

l'l 

mA 

(NOTES CONTINUE.D ON PAGE 2) 

FAIRC,HIL.CJ 

313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962:5011, TWX: 910-379-6435. 
SEMICDNC>UCTDR 
A DIVISION OF FAIRCHILD. CAMERA AND_,INSTRUMENT CORPORATION 
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FAIRCHILD PHOTOTRANSISTORS 2N986 • 2N2452 

TYPICAL ELECTRICAL CHARACTERISTICS 

2N986 

2N2452 

2N986 

and 

2N2452 

LIGHT CURRENT CHARACTERISTICS 

~ 
0 

u 1.of-+t-f--t-+----=!!l!tillllll!!.d~".Bo 

~ ""-
,:: O.> t- T = 25°C 1"111 

r-lungsten Source at 3000°K :~ 

O.OllOOO~ 200 ;oli -i-1--1--k IO 5 

ILLUMINATION - FOOT-CANDLES 

LIGHT CURRENT CHARACTERISTICS 

irm'i; :!! N 

~ 
0 

u 1.0 

~ 
0 
u 

~ 

RADIATION - mW/c112 

v .. ·ssv I 
~ lv.:,lml 

!'1 ~Ve.='!~ 
Vca•85V ....... ~ 7J • r-~Vea •4!j 

llii Vea •15V ~ 

~ ~ 
~ 

~ 
' 0. I 

r"I§! 

T = 25°C 

T~n_j_Sou~ a~~K 
1 O.OIOOO 500 200 JOO 50 20 10 5 

ILLUMINATION - FOOT-CANDLES 

~ 

COLLECTOR-EMITIER DARK 
CURRENT VERSUS TEMPERATURE 

T1 -AMBl~NT TEMPERATURE - •c 

* Single family characteristics on Transistor Curve Tracer. 

~ 

0 

LIGHT CURRENT VERSUS 
COLLECTOR VOLTAGE 

~4oof---b.£f--:=::1!!!~1!¥-~-t-""""f===~ 
0 
u 

~ 

0 

I 

VC£ - COLLECTOR VOLTAGE - V.OLTS 

LIGHT CURRENT VERSUS 
COLLECTOR VOLTAGE 

§ «>01-f-lr-::~~59f"'9[:::::j~--1 
0 

60 

SPECTRAL CHARACTERISTICS 

All Wave Lenvths 

100 .--r-r---i1r1 /"..,.~.....--.---,--, 

IL_ } for Equal Values 
1---+---+--'I--+-+ \ofRodiantFluxot 

~ 801-----+--t-1--.i----t--...... --it---t---I 

~ 601---+--t-J_l-ll---+-__,~-+-__,-,-~ 

! ~ 
~ 40 I 
~ 20>----+-l+-+---+-->----+--[s:"""""~-+-.... --I 

o2 I ...... 
0.4 Q5 0.6 0.7 0.8 0.9 ID 

'J.. - WAVELENGTH IN MICRONS 

AXIAL ALIGNMENT 

I.I L2 

COLLECTOR CHARACTERISTICS* 

I Ia•O I}. 
00~"'--*20-'"""""'•o.-'-......,6~0-'--:!:eo_..""""'100~110 

VcE - COLLECTOR VOLTAGE - VOLTS 

COLLECTOR CHARACTERISTICS* 
5.or-T-=r2-5•-cr--r-r--r[Z-,..rLT"1""'' 

c 1--0ARK+--+-+--+~Al--HUl--I 
E 

4.0l---+--t---+--1---21''--ll--f.,..,H--I 
~ D~L 
~ 3011-l"'1--1-+-:20~10._ .. ~""ll...---'F--tV--,#-l/+-11t-H 
u .....i--i--- 7J_ 1 
~ ·~~:::::f:.o~e·~i--=--h~~iJ!-1-.1 E 2DL- .LJ 

.!!l!!-A~ lZ 
~ 1.of::~..-+-+....:::D~04:.::•:::At-""f[71'--h_j_~+I 

:.I2.M v 
!.1_•0 

0 10 20 30 40 50 Elf 70 80 
Vc,·COLLECTOR VOLTAGE ·VOLTS 

COLLECTOR-EMITTER DARK 
CURRENT VERSUS VOLTAGE 

16~~-~~-~~-~~~ 

T=2s•c j 
~ 14f- DARK +---+-+--+--+---+-+-! 

!;; L 
: 121---+--+--+--l---+--+--<I'---< 
B 

10 20 30 40 50 60 70 BO 
VcEo- c OLLECTOR VOLTAGE - VOLTS 

NOTE: The axis of maximum sensitivity shall be 
within a 10° cone with reference to the 
central axis of the device. 

NOTES (continued) Fairchild cannot assume responsibility for use of any circuitry described. No circuit patent licenses are implied. 

(5) Measured at radiation flux intensity of 5.0mW/cm2 as emitted from a twigsten filament lamp at a color temperature of 3000°K. 

(6) These are values obtained at an illlimlnatlon level of 100· foot-candles from a tungsten filament lamp operated at a color temperature of 3000°K. All production tests 
are perfo~med as stated In Note 5, For more Information send for Fairchild Publication APP-47. 

(7) Measured with radiation flux Intensity of less than 5 µW/cm2 over the spectrum from 0.1 micron to 1.5 microns. 

(8) Rise time is defined as the time required for ICE to rise from 10% to 90% of a peak value of 1.0 milliampere. Fall time Is defined as the time required for 1cE to 
decrease from 90% to 10% of a peak value of 1.0 milliampere. For more lnf.ormatlon send for Fairchild Publication APP-93. 

(9) No electrical connection to base lead. 

(10) No electrical connection to emitter lead. 
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PLANAR POWER 
Fairchild has been producing Power Transistors since 1964, and has concen­
trated on the PLANAR epitaxial technology using discrete emitters and nickel· 
chromium thin film resistors. This effort has resulted in a line of premium 
devices that offer the user all the reliability and operating advantages of the 
PLANAR technology plus the increased power dissipation and safe operating 
area of discrete emitter devices. 

l\nother benefit in designing with Fairchild's power transistors is the avail· 
ability of complementary-designed pairs. These NPN·PNP pairs are now avail· 
able in a variety of packages to a maximum rating of 10 Amperes, 100 Volts 
and 100 Watts dissipation. 

PLANAR POWER ADVANTAGES 
Reliability of a transistor depends on many factors. It is a mistake to consider 
a single factor, such as operating junction temperature, as the overall de­
terminant of the transistor's reliability and life expectancy. There are at 
least two significant areas, usually neglected by the power transistor buyer, 
where Planar construction can add materially to the reliability of the device: 
1. Long-term drift, and 2. Ambient influences. 

LONG-TERM DRIFT AND STABILITY: Planar devices are inherently more stable 
and are affected less by long-term drift as a function of temperature ana 
time. This is due to the passivated junctions of Planar transistors. 

AMBIENT INFLUENCES: Reliability depends on the susceptibility of a given 
junction to ambient influences within the encapsulation. The passivation 
techniques used in the Planar process prohibit external influences from 
contaminating and degrading the junction surface. 

Secondary Breakdown 
Secondary breakdown frequently shows itself as localized spot heating which 
melts through the base region and causes a collector-to-emitter short. Take 
away the localized heating (or the concentration of currents which cause it) 
and you have removed the major cause of secondary breakdown. Fairchild 
does this by introducing nickel-chromium thin film resistors in series with 

the emitters. This prevents concentration of currents in any one spot. Here's 
how it works: 

All power transistors can be represented mechanically as thousands of sep· 
arate transistors placed in parallel. Theoretically, the same amount of 
current flows through each .. But in reality, because each transistor has slightly 
different characteristics, one will draw more than its share of current. This 
causes localized heating, which in turn causes the transistor to "hog" yet 
more current, which causes more heating. If this unpleasant cycle continues 
unchecked, the result is secondary breakdown. 

The NICR resistors, placed in series with the emitters, prevent this from 
happening. When a transistor tries to "hog" more than its share of current, 
the resistor induces a negative feedback which pulls it right back into the 
safe zone. 

Thus, the key to solving secondary breakdown is not wider base areas, 
and/or lower frequencies. Fairchild power transistors, such as the 2N5002 
and 2N5003, have the resistors deposited onto the chip, and assure current 
sharing over the entire emitter periphery. This technique is highly successful 
in preventing secondary breakdown, while maintaining high frequency and 
the superior performance of Planar technology. 

PLANAR POWER TRANSISTOR COMPLEMENTARY PAIRS 

Maximum Complementary 

Collector Power Pair 

Current Dissipation Pkg. NPN-PNP 
- -----·---------------

2 Amperes 6 Watts @ 50° Case TO .39 2N5148 - 2N5147 

2N5150 - 2N5149 
1------------·-- -·----·-----·-- ·-------------- " 

30 Watts @ 50° Case TO· 59 2N4998 - 2N4999 

2N5000 - 2N5001 
-- ---·------------·- ----·-··------

5 Amperes 10 Watts @ 50° G3se TO· 39 2N5152 - 2N5151 

2N5154 - 2N5153 
--.------------- ,__ ---- ------

50 Watts @ 50° Case TO· 59 2N5002 - 2N5003 
r--· 

2N5004 - 2N5005 
r· 

2N5284 - 2N5286 
1--· 

2N5285 - 2N5287 

10 100 Watts @ 50° Case TO - 61 2N5006 - 2N5007 
!----

2N5008 - 2N5009 
1---· 

2N5288 - 2N5290 
r-· 

2N5289 - 2N5291 
-·--·------~·--- ·-----~ 

..!. 

fH 



PLANAR POWER SELECTION GUIDE 
-:- Max. Power 

-cc· -cc 
Package Fairchild 

Dissipation LYceo Min. hFe@ (*) = Isolated Device 
@Tc (W@ 0 c) (V). le/Yee Collector Number 

NPN 1 Amp ' 5@25° 40 15@ lA/lV T0-5 2N4237 
60 lS@ lA/lV TO-S 2N4238 
80 lS@ lA/lV .. : TO-S 2N4239 

NPN 2 Amp s @2s 0 80 2S@ 2A/SV TO-S 2N2890 
40@ 2A/SV TO-S 2N2891 

6 @so• 80 lS@ 2A/SV T0-39 2NS148 
30@ 2A/SV T0-39 2NS1SO 

30@ 2s 0 80 2S@ 2A/SV TO-S9 2N2892 
TO - S9* 2N407S 

40@ 2A/SV TO-S9 2N2893 
TO - S9* 2N4076 

30@ so• 80 lS@ 2A/SV TO - S9* 2N4998 
30@ 2A/SV TO- S9* 2NSOOO 

NPN 5 Amp 4@ 100° so lS@ SA/6V TO-S 2N26S7 

60 40@2A/2V T0-39 2N489S 
100@ 2A/2V T0-39 2N4896 

: 70 lS@ SA/6V TO-S 2N26S8 

80 40@ 2A/2V T0-39 2N4897 

10@ so• ' 80 20@ SA/SV T0-39 2NS1S2 l 40@ SA/SV T0-39 2NS1S4 

32.S@ 70° T 60 SO@ SA/2.SV T0-9* 2NS42S 
I DARLINGTON 

I 
1000 @ SA/l.SV T0-9* 2NS426 

37@ 100° 80 20@ SA/SV TO - S9* 2N411S 
40@ SA/SV TO - S9* 2N4116 

so@ so· 80 20@ SA/SV TO - S9* 2NS002 
40@ SA/5V TO - 59* 2N5004 

I 100 20@ SA/SV TO-S9* 2NS284 

l 40@ SA/SV TO- S9* 2NS28S 

NPN 7 Amp 87@ 2S 0 ! 180 30@ lA/SV T0-3 2NS264 I 

NPN 7.5 Amp so@ 100° 80 20 @2A/1SV TO- 61 2N1724 
TO - 61* FT1724 

SO @2A/1SV T0-61 2Nl72S 
TO - 61* FT172S 

NPN 10 Amp 20@ 100° 60 40@ 2A/2V TO -S9* 2NS083 
100@ 2A/2V TO -S9* 2NS084 

-----
80 40@ 2A/2V TO-S9* 2NS08S 

100@ so• 80 20@ lOA/SV TO- 61* 2NS006 
4S@ lOA/SV TO - 61* 2NS008 

100 20@ lOA/SV TO - 61* 2NS288 
4S@ lOA/SV TO - 61 * 2NS289 

--
PNP 2 Amp s@ so0 80 15@ 2A/5V T0-39 2NS147 

30@ 2A/5V T0-39 2NS149 
~-

30@ so• 80 15@ 2A/SV TO - 59'' 2N4999 
30@ 2A/5V TO - 59'' 2N5001 

PNP 5 Amp 10@ so• 80 20@ 5A/5V T0-39 2NS1Sl 
40@ 5A/5V T0-39 2NSIS3 

so@ S0° 80 20@ SA/5V TO-S9* 2NS003 
40@ 5A/SV TO-S9* 2N500S 

100 20@ SA/5V TO-S9* 2N5286 
40@ SA/5V TO· S9* 2NS287 

PNP 10 Amp 100@ so• 80 20@ 10A/5V TO - 61* 2N5007 
45@ 10A/5V TO· 61* 2N5009 

-

1-=-
100 20@ 10A/5V TO· 61* 2N5290 

it 45 @. lOA/5\1 TO· 61* 2N529l 
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FAIRCHILD SUGGESTED· EQUIVALENTS 

This cross-reference list is intended as a guide 
only. In some instances there will be package, 
thermal resistance, and safe area differences. 
The nearest electrical equivalent was selected 
on the basis of Po, VcEO, hFE and Vc,1so+I· 

Please refer to individual device specifica­
tions for additional information. 

E.l.A.No. 

2N389. 

2N389A 

2N424 

2N424A 

2Nl047 

2Nl047A 

2N1047B 

2Nl047C 

2Nl048 

2Nl048A 

2Nl048B 

2N1048C 

2N1049 

2Nl049A 

2N1049B 

2N1049C 

2Nl050 

2Nl050A 

2N1050B 

2Nl050C 

2N1079 

2Nl080 

2Nl208 

2Nl209 

2Nl210 

2Nl211 

2Nl212 

2Nl511 

2Nl512 

2Nl513 

2Nl514 

2Nl616 . 

2Nl616A 

2Nl617 

2Nl617A 

2Nl618 

2Nl618A 

2Nl620 

2Nl647 

2Nl648 

2Nl649 

2Nl650 

2Nl690 

2Nl691 

2Nl703 

2Nl722 

2Nl722A 

2Nl723 

Package 

T0-53 

TO- 53 

TO- 53 

T0-53 

Note 1 

Note 1 

Note 1 

Note 1 

Note 1 

Note 1 

Note 1 

Note 1 

Note 1 

Note 1 

Note 1 

Note 1 

Note 1 

Note 1 

Note 1 

Note 1 

TO- 53 

T0-53 

TO - 61 

TO- 61 

TO- 53 

T0-53 

TO - 61 

T0-36 

T0-36 

T0-36 

T0-36 

TO: 61 

TO- 61 

TO- 61 

TO· 61 

TO- 61 

TO· 61 

TO- 53 

Note 2 

Note 2 

Note 2 

Note 2 

Note 3 

Note 3 

T0-36 

TO· 53 

T0-53 

TO- 53 

FSC No. 

2N5006 

2N5006 

2N5006 

2N5006 

2N5002 

2N5002 

2N5002 

2N5002 

2N5002 

2N5002 

2N5002 

2N5002 

2N5002 

2N5002 

2N5002 

2N5002 

2N5002 

2N5002 

2N5002 

2N5002 

2Nl724 

2Nl724 

2N5002 

2N5002 

2N5002 

2N5002 

2N5002 

2N5006 

2N5006 

2N5006 

2N5006 

2N5006 

2N5006 

2N5006 

2N5006 

2N5006 

2N5006 

2N5006 

2N5000 

2N5000. 

2N5000 

2N5000 

2N5002 

2N5002 

2N5006 

2N5006 

2N5006 

2N5008 

E.l.A. No. 

2Nl724 

2Nl724A 

2Nl725 

2Nl768 

2Nl769 

2N2032 

2N2033 

2N2101 

2N2102 

2N2102A 

2N2150 

2N2151 

2N2339 

2N2383 

2N2384 

2N2594 
2N2632 

2N2633 

2N2634 

2N2657 

2N2658 

2N2697 

2N2698 

2N2811 

2N2812 

2N2813 

2N2814 

2N2828 

2N2829 

2N2849·1 

2N2849-2 

2N2849-3 

2N2850-l 

2N2850-2 

2N2850-3 

2N2851-l 

2N2851-2 

2N2851-3 

2N2852-l 

2N2852-2 

2N2852-3 

2N2853-l 

2N2854-l 

2N2854-2 

2N2854-3 

2N2855-1 

2N2855-2 

2N2855-3 

2N2856-1 

2N2866 

2N2867 

2N2877 

2N2878 

2N2879 

2N2880 

Package 

T0-61 

TO - 61 

TO- 61 

Note 3 

Note 3 

TO- 53 

TO- 5 

TO- 61 

T0-5 

T0-5 

~'is" Stud 

¥is" Stud 

Note 3 

T0-36 

TO - 61 

TO· 5 
TO· 62 

TO· 62 

TO· 62 

TO· 5 
T0-5 

Note 4 

Note 4 

TO- 61 

T0-61 

TO· 61. 

TO· 61 

T0-59 

TO· 59 

T0-5 

~'is" Stud 
Note 4 

TO· 5 

¥is" Stud 
Note 4 

TO· 5 
¥is" Stud 
Note 4 

TO· 5 
¥is" Stud 

Note 4 

TO- 5 

T0-5 

~is" Stud 
Note 4 
TO. "5 

¥is" Stud 

Note 4 

T0-5 

¥is" Stud 

¥is" Stud 

T0-59 

T0-59 

T0-59 

T0-59 

8-iii 

FSCNo. 

2N1724 

2N5006 

2N1725 

2N5004 

2N5004 

2N5002 

2N4238 

2N5006 

2N4238 

2N4238 

2N5002 

2N5002 

2N5002 

2N5006 

2N5006 

2N4238 
2N5004 

2N5004 

2N5004 

2N2657 

2N2658 

2N5002 

2N5004 

2N5006 

2N5008 

2N5006 

2N5008 

2N5002 

2N5004 

2N5154 

2N5000 

2N5000 

2N5154 

2N5000 

2N5000 

2N5154 

2N5000 

2N5000 

2N5154 

2N5000 

2N5000 

2N5152 

2N5154 

2N5000 

2N5000 

2N5154 

2N5000 

2N5000 

2N5152 

2N5002 

2N5004 

2N5002 

2N5002 

2N5002 

2N5002 

E.l.A.No. 

2N2887 

2N2890 

2N2891 

2N2892 

2N2893 

2N2983 

2N2984 

2N2985 

2N2986 

2N2987 

2N2988 

2N2989 

2N2990 

2N2991 

2N2992 

2N2993 

2N2994 

2N2995 

2N3163 

2N3164 

2N3165 

2N3166 

2N3167 

2N3168 

2N3169 

2N3170 

2N3175 

2N3176 

2N3177 

2N3178 

2N3179 

2N3180 

2N3181 

2N3187 

2N3188 

2N3189 

2N3190 

2N3191 

2N3192 

2N3193 

2N3194 

2N3199 

2N3200 

2N3201 

2N3205 

2N3206 

2N3207 

2N3220 

2N3221 

2N3222 

2N3223 

2N3419 

2N3420 

2N3421 

2N3487 

Package 

TO - 61 

TO- 5 
T0-5 

T0-59 

T0-59 

T0-5 

T0-5 

T0-5 

T0-5 

T0-5 

TO- 5 

T0-5 

TO· 5 

Note 4 

Note 4 

Note 4 

Note 4 

Note 4 

TO· 61 

TO- 61 

TO· 61 

TO· 61 

T0-53 

TO· 53 

TO- 53 

TO· 53 

TO· 61 

T0-61 

TO· 61 

T0-61 

TO· 53 

T0-53 

T0-.53 

TO- 61 

T0-61 

T0-61 

T0-61 

TO· 53 

TO· 53 

TO· 53 

T0-53 

T0-59 

T0-59 

T0-59 

T0-59 

T0-59 

T0-59 

T0-59 

TO· 59 

T0-59 

T0-59 

T0-5 

T0-5 

TO -5 

TO· 61 

FSC No. 

2N5000 

2N5150 

2N5150 

2N5000 

2N5000 

2N4239 

2N4239 

2N4239 

2N4239 

2N4239 

2N4239 

2N4239 

2N4239 

2N5000 

2N5000 

2N5000 

2N5000 

2N5000 

2N5007 

2N5007 

2N5007 

2N5007 

2N5007 

2N5007 

2N5007 

2N5007 

2N5007 

2N5007 

2N5007 

2N5007 

2N5007 

2N5007 

2N5007 

2N5007 

2N5007 

2N5007 

2N5007 

2N5007 

2N5007 

2N5007 

2N5007 

2N5003 

2N5003 

2N5003 

2N5003 

2N5003 

2N5003 

2N5150 

2N5150 

2N5150 

2N5150 

2N5148 

2N5150 

2N5150 

2N5006 



FAlRCHILD SUGGESTED EQUIVALENTS , . 

E.l.A. No. Package FSCNo; E.l.A.No. Package FSCNo. E.l.A. No. Package ... · FSCNo. 

2N3488 TO· 61 2N5006 2N3782 T0-5 2N5147 2N4309 . T0-5 2N4897 

2N3489 TO.· 61 2N5006 2N3795 TO· 5 2N5147 2N4311 TO- 5 .2N4895 

2N3490 TO -61 2N5008 2N3850 TQ. 59 2N5000 2N4895 T0-3.9. 2N4895 

2N3491 TO· 61 2NS'o08 2N3851 .TO· 59 2N5000 2N4896 T0.39 2N4896 
2N3492 TO· 61 2N5008 2N3852 TO· 59 2N5000 2N5000 TO· 59 2N5000 

2N3551 Flat PQck 2NS008 2N3853 TO· 59 2N5000 2N5001 TO· 59 2N5001 
2N3552 Flat Pack 2N5008 2N3945 TO· 5 2N4238 2N5002 T0-59 2N5002 

2N3597 TO· 63 2N5006 2N3996 TO· 59 2N5002 2N5003 TO· 59 2N5003 
.. 2N3S98 TO ·.63 2N5006 2N3997 TO· 59 2N5002. 2N5004 T0-59 2N5004 

2N3599 TO -63 . · 2N5006 2N3998 TO· 59 2N5002 2N5005 TO· 59 2N5005 
2N3660 TO ·5 2N4237 2N3999 TO· 59 2N5002 2N5006 TO· s1 · 2N5006 

2N3661 TO ·5 2N4238 2N4036 TO -5 2N5149 2N5007 TO· 6.1 2N5007 
2N3744 ¥is" Stud 2N5002 2N4037 TO ·5 2N5149 2N5008 TO· 61 2N5008 
2N3745 Yi.s" Stud 2N5002 2N4075 T0-59 2N4075 2N5009 TO· 61 2N5009 

2N3746 ¥is" Stud 2N5002 2N4076 TO -59 2N4076 2N5083 TO· 59 2N5083 

2N3747 ¥is" Stud 2N5004 2N4115 T0-59 2N4115 2N5084 TO· 59. 2N5084 

2N3748 ¥is" Stud 2N5004 2N4116 TO· 59 2N4116 2N5085 TO .59 2N5085 

2N3749 ~:J.5" Stud 2N5004 2N4150 TO -5 2N4897 2N5147 T0-39 .2N5147 
2N3774. T0-5 2N5147 2N4210 T0-63 2N5006 2N5148 T0-39 2N5148 
2N3775 T0-5 2N5147 2N4211 TO· 63 2N5006 2N5149 T0-39 . 2N5149 

2N3776 T0-5 2N5147 2N4237 TO - 5 2N4237 2N5150 TO .39 ,2N5150 
2N3777 T0-5 2N5147 2N4238 T0-5 2N4238 2N5151 T0-39 2N5151 

2N3778 T0-5 2N5147 2N4239 TO ·5 2N4239 2N5152 T0-39 2N5152 

2N3779 T0-5 2N5147 2N4301 TO· 61 2N5006 2N5153 TO .39 2N5153 

2N3780 T0-5 2N5147 2N4305 TO· 5 2N4897 2N5154 TO .39 2N5154 

2N3781 T0-5 2N5147 2N4307 TO· 5 2N4895 

Note i. Small offset stud 
2. 7 /16" hex. stud mount 2 pin 
3. Small offset stud 
4. 7 /16" hex. stud mount flexible leads 

POWER TRANSISTOR NUMERICAL INDEX 

Type Page No. Type Page No. Type Page No. 

2Nl724 8-1 2N5000 8-20 2N5150 8-50 
2N2890 8-2 2N5001 8-24. 2N5151 . · 8-54 
2N2891 8-2 2N5002 8-28 2N5158 8-58 
2N2892 8-2 2N5003 8-32 2N5153 8-54 
2N2893 8·2 2N5004 8-28 2N5154 8-58 
2N4075 8-6 2N5005 8-32 2N5264 8-62 
2N4076 8-6 2N5006 8-36 . 2N5284 8-64 
2N4115 8-10 2N5007 8-40 2N5285 8-64 
2N4116 8-10 2N5008 8-36 2N5286 8-66 
2N4237 8-14 2N5009 8-40 2N5887 8-66 
2N4238 8-14 2N5083 8'42 .. 2N5288 8-68 
2N4239 8-14 2N5084 8-42 2N5289 8-68 
2N4895 8-16 2NS085 8-42 2N5290 8-70 
2N4896 8-16 2N5147 · 8-46 2N5291 8-70 
2N4897 8-16 2N5148 8-50 2N5425 8-72 
2N4998 8-20 2N5149 8-46 2N5426 8-72 . 
2N4999 8-24 

8-iv 



2N1724 
NPN POWER TRANSISTOR 

DIFFUSED SILICON PLANAR* TRANSISTOR 

FOR IMPROVED PERFORMANCE SEE FAIRCHILD 2N5006 •2N5008 

GENERAL DESCRIPTION 

The Fairchild 2N 1724 is a NPN silicon planar* transistor designed primarily for general purpose power appli-
cations. · 

ABSOLUTE MAXIMUM RATINGS [Note ll 

Maximum Temperatures 
Storage Temperature 
Operating Junction Temperature 

Maximum Power Dissipation [Notes 2 and 31 
Collector Power Dissipation at 25°C Ambient Temperature 

at 100°C Case Temperature 

Maximum Voltage and Current 
Vceo Collector-Base Voltage 
V.,o Emitter-Base Voltage 
Ve'° Collector-Emitter Voltage [Notes 4 and 61 
le Collector Current (continuous) 
le Emitter Current 
le Collector Current (peak) [Note 51 

ELECTRICAL CHARACTERISTICS (25°C Case Temperature unless otherwise noted) 

-65°C to +200°C 
+175°C 

3.0 Watts 
50 Watts 

120 Volts 
10 Volts 
80 Volts 

5.0 Amps 
5.0 Amps 
7.5 Amps 

PHYSICAL DIMENSIONS 
Similar to JEDEC {T0-61) 

213 
170 

Emitter 
Lead No. 1-

:~DIA. 

NOTES: All dimer1s1ons in inches 
Package weight is 14.1 11rams 

SYMBOL CH.ARACTER ISTIC MIN. MAX. UNITS TEST CONDITIONS 

hFE DC Pulse Current Gain [Note 6l 20 90 
hFE DC Pulse Current Gain [Note 61 20 
Vee (sat) Pulsed Collector Saturation Voltage [Note 61 1.0 
Vee (sat) Pulsed Base-Emitter Voltage [Note 61 2.0 
Ve'° (sust) Collector to Emitter Sustaining Voltage 80 

[Note 61 
Iese Collector Reverse Current 0.5 
Ices Collector Reverse Current 1.0 
Ices (150°C) Collector Reverse Current 2.0 
Ices (150°Cl Collector Reverse Current 10 
l.,o Emitter Cutoff Current 10 
l.,o Emitter Cutoff Current 10 
hFE (-55°C) DC Pulse Current Gain JNote 61 12 
h,, Small Signal Current Gain (f = 10 MHz) 1.0 
v .. , Emitter Floating Potential Voltage 10 
Cobo Common Base Open Circuit Output 550 

Capacitance (f = 1.0 MHzl 

NOTES: 
(IJ These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle .operations. 

Volt 
Volts 
Volts 

mA 
mA 
mA 
mA 
mA 
mA 

Volts 
pF 

le= 2.0 A 
le= 100 mA 
le= 2.0A 
le= 2.0A 
le= 200 mA 

le= 0 
Vee= 60 V 
Vee=60V 
Vee =120V 
le= 0 
le= 0 
le= 2.0 A 
le= 500 mA 

Vea=80V 
le =0 

Vee= 15 V 
Vee ,,;, 15 V 

la= 200 mA 
la= 200 mA 
1, = 0 

Vee= 3.0 V 
Vee= 0 
v .. = 0 
v .. = 0 
Vee= 3.0 V 
v .. = 10 v 
Vee= 15 V 
Vee= 15 V 

Vee= 15 V 

*Planar is a patented Fairchild process. 

(3) These ratings give .a maximum junction temperature of 175°C and junction to case thermal resistance of l.5°C/Watt (derating factor of 667 mW/°C); juRction to ambient thermal 
resistance of 50°C/Watt (derating factor of 20 mW/°C). 

(4) This rating refers to a high current point where collector to emitter voltage is lowest. For more information send for Fairchild Publication APP-4/2. 
(5) Maximum peak collector current may be used if maximum junction temperature is not exceeded. 
(6) Pulse Conditions: length = 300 µs; duty cycle = 2%. 

FAIRCHILCJ 

SEMICONDUCTOR 
313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 
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2N2890·2N2891·2N2892·2N2893 
NPN HIGH-POWER, HIGH-VOLTAGE TYPE 

DIFFUSED SILICON PLANAR EPITAXIAL TRANSISTORS 

GENERAL DESCRIPTION -The 2N2892 and 2N2893 are 30-Watt* NPN silicon Planar 
transistors designed for high-voltage, high-power amplifiers to 20 Mc; 12-, 

48-Volt DC converters; servo amplifiers; power supplies; and horizontal and 
CRT output stages. High temperature operation is assured by the characteristic 

Planar low nanoamps leakage currents at high voltage. They are encased in a ?1 6" hex 
power package. 
The 2N2890 arid 2N2891 are the same devices in the popular T0-5 package. Electrical 
characteristics are essentially the same except for lower current and power dissipation 
ratings. 
*See power curves. 

ABSOLUTE MAXIMUM RATINGS [Note 11 2N2890 2N2892 
2N2891 2N2893 Maximum Temperatures• 

Storage Temperature -65°Cto +200°C -65°C to +200°C 
Operating Junction Temperature 
Lead Temperature 

200°C Maximum 200°C Maximum 
300°C Maximum 300°C Maximum 

(Soldering, 60 sec. time limit) 

Maximum Power Dissipation 
Total Dissipation at 25°C Case Temperature 

[Notes 2 and 31 
at 100°C Case Temperature 

[Notes 2 and 31 

5.0 Watts 

2.8 Watts 

at 25°C Ambient Temperature 0.8Watt 
[Notes 2 and 31 

Maximum Voltages 
Vceo Collector to Base Voltage 
Yceo Collector to Emitter Voltage [Note 41 
V.,o Emitter to Base Voltage 

100 Volts 
80 Yo Its 
5.0 Volts 

30 Watts 

17 Watts 

100 Volts 
80 Volts 
5.0 Volts 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

SYMBOL CHARACTERISTIC 

h,. DC Pulse Current Gain [Note 51 
h .. DC Pulse Current Gain [Note 51 
h,. DC Pulse Current Gain [Note 51 
Ve• (sat) Collector Saturation Voltage 

[pulsed, Notes 5 and 61 
Vee (sat) Collector Saturation Voltage 

[pulsed, Notes 5 and 61 
v,. (satl Base Saturation Voltage 

[pulsed, Notes 5 and 61 
v,. (satl Base Saturation Voltage 

[pulsed, Notes 5 and 61 
lc•x Collector Cutoff Current 
lc.x (150°C) Collector Cutoff Current 
le.a Collector Cutoff Current 
h,, Small Signal Current Gain (f = 1 Kc) 
h,, High Frequency Current Gain (f = 20 Mc) 
Cobo Common Base, Open Circuit Output Capacitance 

Additional Electrical Characteristics on page 2 

Notes on page 2 

Min. 

50 
40 
35 

50 
1.5 

2N2891 
2N2893 

Typ. 

80 
75 
80 

0.2 

0.35 

1.0 

1.1 

2.0 
7.0 
1.0 
90 

2.5 
38 

PHYSICAL DIMENSIONS PHYSICAL DIMENSIONS 

Max. 

150 

0.5 

0.75 

1.2 

1.3 

100 
100 
50 

70 

in accordance with 
JEDEC (T0-5) outline 

Collector 

NOTES: All dimension1 In incrie. 
t.e.d1 •re told·pl1ted k<Mlr 
Collecl<Winterna11~eonnlcitdto(;llM 
"-elulpwelahtlsl.I01r1ms 

2N2890 2N2891 

2N2890 
2N2892 

Min. Typ. 

30 55 
25 50 
20 55 

0.2 

0.35 

1.0 

1.1 

2.0 
7.0 
1.0 

30 65 
1.5 2.3 

38 

Max. 

90 

0.5 

0.75 

1.2 

l.3 

100 
100 
50 

70 

Units 

Yo Its 

Volts 

Yo Its 

Yo Its 

nA 
µA 
µA 

pf 

Emitter 

mOIA. 

Flat nickel·plated brass washer 

~ ID ~ 00 :m THICK 

Flat mica washer C2l 

~ 10 ~ 00 ~ THICK 

Flat teflon spacer 

~ 10 ~ 00 ~ THI.CK 

Nickef.plated brass hex nut 

10·32 American Standard double chamfered 

NOTES: All dimensions in inches 
Callee.tor internally connected lo case 
Package weight is 6.07 grarns 

2N2892 2N2893 

TEST CONDITIONS 

le= 1.0 A Ver,= 2.0Y 
lc=2.0A Ver,= 5.0Y 
le= 100 mA Ye•,;,, 2.0Y 
lc=l.OA I, = 0.1 A 

le= 2.0A I,= 0.2 A 

le= 1.0 A la = 0.1 A 

le= 2.0A la= 0.2 A 

Vc•=60V v .. = -2.0 y 
Yce=60Y Ya•= -2.0Y 

1, = 0 Ver,= 60Y 
le= 50 mA Ver,= 10 V 
le= 200 mA Ve•= 10 V 
1. = 0 Vee= lOY 

F.AIRCHILC> 

SEMICONDUCTOR 
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FAIRCHILD TRANSISTORS 2N2890 • 2N2891•2N2892 • 2N2893 
. ' ' ' ' . - ' -~ ,. " , 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) <Continued) 

2N2891 
2N2893 

2N2890 
2N2892 

SYMBOL CHARACTERISTIC Min. Typ. Max. Min. Typ. Max. 

BVe10 
Veeo(sustl 

NOTES: 

Collector to Base Breakdown Voltage 
Collector to Emitter Sustaining Voltage 

[Notes 4 and 51 
Emitter to Base Breakdown Voltage 
Turn On Time [Note 71 
Turn Off Time [Note 71 

100 
80 

5.0 
0.3 
1.5 

100 
80 

5.0 

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 

0.3 
1.5 

Units 

Volts 
Volts 

Volts 
µsec 
µsec 

TEST CONDITIONS 

le= lOOµA 
le= lOOmA 
(pulsed) 

le= 0 
le= 1.0 A 
le= l.OA, 

'· = 0 
I,= 0 

1. = lOµA 
111~50mA 
111= 
112;:::: 50mA 

(3) These ratings give a maximum junction temperature of 200°c. For the 2N2890 and 2N2891 junction-to-case thermal resistance of 35°C/Watt (derating factor of 28.6 mW/"C); 
junction-to-ambient thermal resistance of 219°C/Watt (derating factor of 4.56 mW/°C). See power curves for 2N2892 and 2N2893 ratings. 

(4) These ratings refer to a high-current point where collector-to-emitter voltage is lowest. For more information send for Fairchild Publication APP-4. 
(5) Pulse C-Onditions: length = 300 ,.sec; duty cycle = 1%. 
(6) Saturation voltages for 2N2890 and 2N2891 are measured with l/4" lead length. 
(7) See switching circuit for exact 111 and 112 values. 

TYPICAL ELECTRICAL CHARACTERISTICS 

COLLECTOR SATURATION 
VOLTAGE VERSUS PULSED 

COLLECTOR CURRENT 

BASE SATURATION VOLTAGE 
VERSUS PULSED 

COLLECTOR CURRENT 
.... 

EMITTER TRANSITION 
CAPACITANCE VERSUS 

REVERSE BIAS VOLTAGE 
35o~~~r-r~~~-~~r-> 

le! o t--l !.! lOOt---t=--k1-~+t+t1fJ---f-+-H 

;5 ~ 
~ 250 ~ 
~ 200 i----t---,r-+1-H i-t+l+---1--"'.i--N-t-t 

~ ~ 
~ 150 t----+-t-+-+-+-+-H+--+--+-1--i 

~ IOOt----+-t-+-+-+-+-H+--+--+-t-< 

[!] 

OUTPUT CAPACITANCE 
VERSUS REVERSE 

BIAS VOLTAGE 

~ 0.02 
~ 0.31----+--l--++--1---t-+-++---t-+-i 

lg 
> 

• 501----t-r-+-H-++l+---t-+-H IOt----+-t-+--+--t--++-H---+--+-+-< 

>'tj 0.01,__-'--~'---'--~--'-'-'--~--+_.,, 
0.01 0.1!> 0.1 0.5 1.0 3.0 

IOK 

i lK 

l!J 
~ B 100 

i 
8 10 

le - COU£CTOR CURRENT - AMPS 

COLLECTOR CUTOFF CURRENT 
VERSUS AMBIENT TEMPERATURE 

t-- Yee ·60V z 
v 

v 
L 

v 
~ 

~ 
IZJ 

L 

I 
25 50 75 100 125 150 

TA - AMBIENT TEMPERATURE - "C 

0 o;..,.0,-1 -'--"*o.'=l!>--,fo.,.-1 ~ ........ ..,.o.=-5 ~1"°'.o~"-='3.0 o....,__~~'-·~,.......,,,__---,..,,__._._,. 
O.l 0.2 0.5 1.0 2.0 5.0 

IC - COU£CTOR CURRENT - AMPS VEB - EMI TIER - BASE VOLTAGE - VOLTS Vee - COLLECTOR - BASE VOLTAGE - VOLTS 

BASE CHARACTERISTICS* BASE CHARACTERISTICS* BASE CHARACTERISTICS* 

l.O rr~. '.55.rC-+-+-l-+--1--+-Jl-±+lH l.O r- ~A - ~ '6-+-+--+-+--+-+-t-<r i.o r-iA. loo·1c-+-+-1-+--+-+-1,_F 

~ 2.5 lUr-+~ ~ :·:r-+-+--+-+-t-+--t-+-t-i:~ ~ 2.5 ~~ 
§ 2.0r-+-l--t-l-+-++-+-+-+-...,"'111-+-l-1 z "<" § 2.01--+-l---+-l-+-J-+-+-- ~'11 
!!i 1---+-+-+-l-+--+-<--+-- --j H--+-l B ! ~, - t--t-- . -+-+-+-+-..--+§ ~- ~ ifJ_ T 
u l.51-+-l--l-l-+-1--1-+-+-+'<fll-+-l-1 ",, ' 'I 1.51-+-+--+-+-l-+--+-+-r+lLH-f--+-+--t 

i ~ uR: ~ o~ iC/l 8 l.Ot-+-l--t-l-+-l--l-t-51 Ll'lll-l--+-+-1 - 1.01-+-+--+-+--+-+--+-;i·i'fl'Vftt-J-t-t-+--1 - l.Of--+-+--+-+-l-+--+?1. l-'JJflrJ++--t--1-+-i 
-°JJ -=' •-t--t--+--t--+-t--·+-~ifJ iJJfJ_ 

-"' o.5H-t--t-t-t-+-t-+-1ffll++-H o.11-.+--+--+-+-4-1--+-Ili.+l+iu'"-f-+-t--t- -=' o.51-+-+--+-+-1-+--11++1 !1Ltt-+-f-+-+--t 

-fJ1 r++- - r-·t-+-+-1/JJ·+H/ +--"-1 - - litJL 
0 ~0--'--,o~.2--'--,o~.4--'--,0~.6__.._,o,..,.8~1~.o__.._,~1.2,..._,.1.4 °~-·~o.-,~0.-6-+~o.~8~1.1-0~11-.2~1.4 °~0--'---,0~.2--'--,o~.4__,_,0~.6~0~.8~~1.o,...._+1.2~1.4 

VBE - BASE - EMITTER VOLTAGE - VOLTS VBE - BASE-EMITTER VOLTAGE - VOLTS VBE - BASE - EMITTER VOLTAGE - VOLTS 

• Single family characteristic on Transistor Curve Tracer. 2N2890•2N2892 

~~.00~1~ ......... 0.0-1~~0~.1-+-~-1~.o~ ....... 5.a 

le • <MW:TOR CURRENT - AMPS 

PULSED DC CURRENT GAIN 
VERSUS AMBIENT TEMPERATURE 
VcE • 5.0V 

g Pulse Width • .300 µsec+--+--+--+--+-~ 
Outy Cycle• I' I Y 

:! 80 ~ .. ~~Y I__, i i;:,r:.£.J ~ i 601--i--+--1----1-~' .. jl"-~·-~~" y 
= /vf 
:il 40 y 
i 

roi--t-+-+--t--+--+--+--+--+--l 

.5(i. 100 150 
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SMALL SIGNAL CURRENT GAIN 
AT 20 MC VERSUS 

COLLECTOR CURRENT 
3.o~,---2o~mc---, ......... _~~71~ .. J~l-- ··-ri 

z 2•5 1-11H'::J:J~*;;:::::L-lti 
~ ~ 111 1'h 
~ 2.017.Y Vccl.OV ~ 
~ 1.5 ~l"---t--f-+-+t-t+H---+-+-+-i 
;;; 
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~ 0.5 f-----!l--+-i-1-1-tttt- --+---+-+; 

l !_c. .• ~.J..--'-'~ 
ro 50 10.1 200 500 

le - COLLECTOR CURRE~f • mA 



FAIRCHILD TRANSISTORS 2N2890 • 2N2891•2N2892 • 2N2893 

TYPICAL COLLECTOR CHAR~CTERISTICS • 

2N2890•2N2892 2N289l•2N2893 

i.o1m• TA• l00°C 
100 IOO 

o.l~ r,·IDD"C 

rl l 
H -j olm• 

IC 
:;] 1 00 

l 
olA "'"-" 

! ~ (j) 

B B 
l 

0.41mA .....-1 

I 
0.2mA 

I 'a. o 

e § 
~ 40 

8 8 

_u 20 _u 20 
I 0.2mA VI 

o.ImA v 
'e. o 

20 40 (j) 100 20 40 (j) Ill JOO 
VcE - COUICTOR - EMIJTER VOLTAGE - VOLTS VcE - COLI.ECTOR - EMITTffi-VOLTAGE - VOLTS 

l 18 •O 

0o 20 40 (j) Ill 100 0.4 0.6 
Vcr - .COLl£CJOR • EMITIER VOLTAGE • VOllS 

VCE • COLl£CTOll:EMITTER VOLTAGE • VOLTS Ver - COLl£CTOR -. EMITTER VOLTAGE - VOLTS 

_u 20~+--+-+-o s·mA 

VCE _ COUECJOR • EMlffiR VOLTAGE • VOLTS "cc COU£CTQR - EMlmR )f()LTAGE - VOLTS Ve£ - COLLECTOR - EMtmR VOLTAGE - VOLTS 

• Single family characteristic an Transi•lor Curve Tracer. 2N2891•2N2893 

PULSED DC CURRENT GAIN 
VERSUS COLLECTOR CURRENT 

0.001 0.01 O.l 

le - COLLECTOR CURRENT - AMPS 

PULSED DC CURRENT GAIN 
VERSUS AMBl.ENT TEMPERATURE 

~100 -50 50 100 ··!'so 
YA - AMBIENT TEMPERATURE - °C 
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Vcr • COUICJOR • EMITIER VOLTAGE • VOLTS 

VcE - COUECTOR-EMlmR VOLTAGE - VOi.TS 

0.6 

Ve! • COU£CJOR 'EMITIER VOLTAGE - VOi.TS 

SMALL SIGNAL CURRENT 
GAIN AT 20 MC VERSUS 

COLLECTOR CURRENT 

,;. 0.5 ,_____,r--+--t--t-·t+f-tt---+--f 1 
0 10 20 50 WO 200 500 



INPUT 
SOURCE l • 50 Q 

FAIRCHILD TRANSISTORS 2N2890 • 2N2891 • 2N2892 • 2N2893 , 

MAXIMUM ALLOWABLE PEAK CURRENT 
VERSUS COLLECTOR-EMITTER VOLTAGE 

2N2892•2N2893 

MAXIMUM ALLOWABLE PEAK CURRENT 
VERSUS COLLECTOR-EMITTER VOLTAGE 

~ 2.51---tt-+-+-t--+-+--+-·+---l--~-+--'--l 

< 

40 80 

Yee - COLLECTOR-EMITIER VOLTAGE - VOLTS Vee - COLLECTOR-EMITTER VOLTAGE - VOLTS 

20 MC AMPLIFIER 
RF Power Output = 12 watts 
Efficiency = 55% 

c, 

--Vee-----

Gain= 7.0 db 
Vee= 33 Volts 

Variable capacitors are Elmenco compression type 

C1, C2 7 plates 360·1000 pf 
C3 5 plates 170·760 pf 
C4 , C, 4 plates 100·550 pf 
C6, C7, C8 .Olµfd -50 V Sprague disc type 
R1 50!"! potentiometer (set at 0.5!"! min.) 
RFC1 Ohmite Plate Choke Z -28 
RFC2 100 turns #20 Nyclad Magnet wound 

on 2KQ -lOW ceramic resistor 
4 turns 508 Air Dux tapped at 1 'lS turns 

from input 

This circuit constructed on Yts" x 3'l8" x 5'l8" coppe< clad printed circuit board. 

Transistor must be used with adequate heat sink. 

L, 7 turns 508 Air Dux tapped at 21/4 turns 
from output 

BNC connectors 

T ot-1 and T oFF TEST CIRCUIT (For All Transistors) 

+20V 

lOµsec 

~6Ve>--o-~~15AO~Q~--~< 
Rise time of 
pulse generator 
< 15 nsec 
~in" 50Q 

50Q 200Q 

-lOV 

8-5 

20Q 

To SCOf)e 
input t: > 100 K Q 



2N4075'<• ·2N4076 
NPN HIGH-POWER, HIGH-VOLTAGE TYPE 
DIFFUSED SILICON PLANAR EPITAXIAL TRANSISTORS 

• HIGH BREAKDOWN--80 VOLT LVcro 

• MAXIMUM COLLECTOR CURRENT""- - 3.0 AMPS • 

• SECONDARY BREAKDOWN RATING--17 WATTS @ Tc= 100°C 

• ISOLATED COLLECTO.R - - NO INSULATING HARDWARE REQUIRED 

• HIGH FREQUENCY - - fr = 30 Mc Min. 

• WIDE BETA SPECIFICATION--FROM 100 mA.TO 2.0 AMPS. 

• LOW Vee (sat)--. 1.0 V Max. @ 2.0 AMPS. 

ABSOLUTE MAXIMUM RATINGS !Note 11 
Maximum Temperatures 

Storage Temperature 
Operating Junction Temperature 
Lead Temperature (Soldering, 60 sec time limit) 

Maximum Power Dissipation 
Total Dissipation at 25°C Case Temperature [Notes 2 and 3l 

at 100°C Case Temperature [Notes 2 and 3l 

Maximum Voltages and Current 
Vceo Coll11ctor to Base Voltage 
Vceo Collector to Emitter Voltage [Note 4l 
Veso Emitter to Base Voltage 
le Collector Current 

-65°C to +200°C 
-65°C to +200°C 
+300°C Maximum 

30 Watts 
17 Watts 

100 Volts 
80Volts 
5.0 Volts 
3.0Amps 

ELECTRICAL CHARACTERISTICS (25°C Case Temperature unless otherwise noted! 

2N4076 
SYMBOL CHARACTERISTIC Min. Typ. Max. 

*h,e DC Pulse Current Gain [Note 51 50 80 150 
h,e DC Pulse Current Gain £Note 5l 40 75 
hFE DC Pulse Current Gain [Note 5l 35 80 
Vee (sat) Collector Saturation Voltage 0.2 0.5 

[pulsed, Note 51 
*Vee (sat) Collector Saturation Voltage 0.35 1.0 

[pulsed, Note 51 
Vee (sat) Base Saturation Voltage 

[pulsed, Note 5l 
1.0 1.3 

*Vee (satl Base Saturation Voltage 1.1 1.8 
[pulsed, Note 5l 

Vceo (sustl Collector to Emitter Sustaining Voltage 80 
[Notes 4 and 51 

*lcex Collector Cutoff Current 2.0 100 
lcEX (150°C) Collector Cutoff Current 7.0 100 
lceo Collector Cutoff Current 1.0 50 
h,. Small Signal Current Gain (f = 1.0 kc) 50 90 350 
h1. High Frequency Current Gain (f = 20 Mel 1.5 2.5 

Additional Electrical Characteristics on page 2 
Notes on page 2 

2N4075 
Min. Typ. 

30 55 
25 50 
20 55 

0.2 

0.35 

1.0 

1.1 

80 

2.0 
7.0 
1.0 

30 65 
1.5 2.3 

313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910·379-6435 
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Max. 

90 

0.5 

1.0 

1.3 

1.8 

100 
100 
50 

250 

Units 

Volts 

Volts 

Volts 

Volts 

Volts 

nA 
µA 
µA 

PHYSICAL DIMENSIONS 

Emitter 
_ead No. 1 

ea Se 
Lead No. 2 

HARDWARE 

Flat nickel-plated brass washer 

:~~g ID .. :~: 00 _·g;g THICK 

Nickel-plated brass heit nut 
10·32 American Standard 

double chamfered 

NOTES: All dimensions in inches 

All leads electrically isolated from case 
Package weight is 6.44 srams 

TEST CONDITIONS 

le= LOA Va = 2.0 V 
le= 2.0A Vee= 5.0V 
le= 100mA Vee= 2.0V 
le= l.OA le = 0.1 A 

le= 2.0A l,=0.2A 

le= LOA la= 0.1 A 

le= 2.0A la= 0.2 A 

le= lOOmA la= 0 
(pulsed) 

Yce=60V VBf. = -2.0V 
Vce=60V Vee= -2.0 V 
Vee= GOV 1, = 0 
Vce=lOV le= 50mA 
Vee= IOV le= 200mA 

l=AIRCl-llLCJ 

SEMICONDUCIOR 
A DIVISION OF FAIRCHILD CAMERA AND tNSTR\.IMENT CORPORATION 



FAIRCHILD TRANSISTORS 2N4075 • 2N4076 

ELECTRICAL CHARACTERISTICS (25°C Case Temperature unless otherwise noted) 

2N4076 2N4075 
SYMBOL CHARACTERISTIC Min. Typ. Max. Min. Typ. Max. Units TEST CONDITIONS 

BVeeo Collector to Base Breakdown Voltage 100 100 Volts le= lOOµA le =,0 
BVEBo Emitter to Base Breakdown Voltage 5.0 5.0 Volts le= 10 µA le= 0 
t •• Turn On Time [Note 61 0.3 
t.11 Turn Off Time [Note 61 1.5 

0.3 µsec le= 1.0A 1.,;::: 50mA 
1.5 µsec le= 1.0 A I.,;::: 50mA 

le2;::: -50 mA 
c ... Open Circuit Output Capacitance 70 70 pf le= 0 Vee= 10 V 

NOTES: 
(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 
(3) These ratings give a maximum junction temperature of 200°c and junction-to-case thermal resistance of 5.83°C/Watt. See power curves for 

derating characteristics. 
(4) These ratings refer to a high-current point where collector-to-emitter voltage is lowest. For more information send for Fairchild Publication APP-4. 
(5) Pulse conditions: length = 300 µsec; duty cycle = l %. 
(6) See switching circuit for exact 111 and 182 values. 

TYPICAL ELECTRICAL CHARACTERISTICS FOR 2N4075 AND 2N4076 

COLLECTOR SATURATION 
VOLTAGE VERSUS PULSED 

COLLECTOR CURRENT 
~ l.D lc·101all T / 
!ii Pulse Wkllh • lOO ~sec 
Ill D.5 t- Duly Ci<:le • l • -+--+-+-H---+----1~ 

~ L. 'L 
i ~ 
i!! D.2t--+-t+l--+--+-++t-~7"2~H 
"' ~v~ ::c i D.11-+-++f-+--i-'.ZJ..IW~-'1"..:.-H 

I~ 
~, D.m!:=:t:!~--~ ..Jl&""l:=::tttt::i=tj s 
i D.021---t-+-t-l--+--+-+++---t---+-t 

>'ij 0.01""="-+-~.___,,.,,_~...._.,...,__,.__.....,,. 
O.Dl O.llS 0.1 0.5 1.0 l.O 

IOK 

le • COUECTOR CURRENT - AMPS 

COLLECTOR CUTOFF CURRENT 
VERSUS AMBIENT TEMPERATURE 

I-- Vea •IOV IZ 

17 
v z 

BASE SATURATION VOLTAGE 
VERSUS PULSED 

COLLECTOR CURRENT 

ii O.ll---t-~1--+--+-+++---+---+-t 

jl 
0~-+-._.,,.>:r-~~.._._,~.,.,,----.. 

O.Dl O.llS 0.1 D.5 1.0 l.O 

le - COLLECTOR CURRENT • AMPS 

BASE CHARACTERISTICS* 

EMITTER TRANSITION 
CAPACITANCE VERSUS 

REVERSE BIAS VOLTAGE 

.. lOO~ 
~ ~ 
~ 250 ........._ I 
ii 'b... ! 2001---t--t--+-+++++l---+~,~-~-t-1 

i 1501---+--t--+-+++++t---+--t-+-l)'... 

~ 1001---+--t--+-+++++t---+--t-+-l 

2i 
501---t--t-+.+++++t---+--t-t-1 

o.,..,_--="=-'~,..,....._.......,..,_-:.-:--'-'-:' 
O.l 0.2 0.5 1.0 2.0 5.0 

VEB - EMITTER - BASE VOLTAGE - VOLTS 

BASE CHARACTERISTICS* 

t---iA -~·h I-+-
3.0 

~ 2.5 71 2.5 
< 1-+-+-+-+--+--+-1--+--+-t-/,,-r--+-1 ~ 

~ 
:r1-I-+-

TD 

._ IO 

20 

10 

0 
I 

OUTPUT CAPACITANCE 
VERSUS REVERSE 

BIAS VOLTAGE 

"'\ 
~ 

IE;D 

,~ 
~ 

~ 
!"' ~ 

2, ID 20 

Yee - COL1£CTOR - BASE VOLTAGE - VOLTS 

BASE CHARACTERISTICS* 

50 

l.O !---~ .100JC-+-t-+-+-t-+-t-}4-t-

IC 2.51-+--+--+--t-t----+-+-<r--t--t-i..,'lj_'-+-+-1 
~ lhf-t-+-i lK 

~ 

I 100 

~ 

v 
iz: 

i 2.0 ~ H-t-1 
§ 1-+-+-+-+--+--+-1--+--+-! 
u 1.51--+-+-+-+--+--+--<--+--+-+-'*--+-+-< 

!i 2.0 
ii;1 

a 1.5 

1'1. 
! 

'/ 

i 2.0 '1/{JJ . a 1-+-+-+-1--+-+-1--+-!~~~,4-f-+~ 
1.5 II 

L 

~ ID ~ 
lZl 

-~ 
L 

50 15 100 125 

TA - AMBIENT TEMPERATURE - °C 

81 1 1.0 t-+-+-+-+--+--+-1--+-~ l'llH-+--+-1 

-~,HH-1-+--+-< 
_u 0.5H-+-+-1f-l-+-H-tl-IN-H-H 

.L 
0\,-o .J....,!o."'".2 -'--='o."'°"4 -'--='a.6.,-J-..,.to • .,i../fl.LUJ.,.o,....L.,11.2~1.4 

VaE - BASE· EMITTER VOLTAGE - VOLTS 

8~ l.D 

D.5 

D 
0 

111. 
~111 

VII f/J 
111L 
N/J 

0.2 0.4 0.6 0.8 l.D 1.2 1.4 

VaE - BASE·EMITTER VOLTAGE - VOLTS 

• Single family charaderistic an Transistor Curve Tracer. 
2N4075 

PULSED DC CURRENT GAIN 
VERSUS COLLECTOR CURRENT 

I .okd" ~ ~ 
20~q~+l-1l-4-l-++!--+--+-1+1---1-+-++1 

o_"='~.....,..,,,.......~...,..,_~~~..........,. 
0.001 0.01 0.1 l.D 5.0 

,IC - COLlfCTOR CURRENT - AMPS 

, PULSED DC CURRENT GAIN 
VERSUS AMBIENT TEMPERATURE 

TA • AMBIENT TEMPERATURE • °C 

8-7 

I ,./Lll 
8 1.0 ±u.iHtflH-t-!-t-1-t 
.;> o.5 t--+--+-+-1-+-+-'L-++-IWH-t--+-+--1--+--1 

l1J1l1 0~0...._,.0.~2~0.4.,........_~0.6~D~.8...._,l~.O..._,l~.2...._,.l.4 
YaE - BASE· EMITTER VOLTAGE - VOLTS 

SMALL SIGNAL CURRENT GAIN 
AT 20 MC VERSUS 

COLLECTOR CURRENT 
l.D~,--2-omc~~-J~TI~.1~R-~~~ 

Cl 
:!O 2.51-f-fl:J:;i:=!=l=tt:::;;:;::::Llll 
~ ~ 111 1"b 
~ 2.01 ,,0,'~ "-,... = 1::2'.:_,.. YcE • 1.0 V I ~ "' 

i 1.5 l"-----+--+-+--+-H-+++--+--+--+-< .. 
::I 
~ l.D 1---+--+--+-+-H-+++---+---+---t-1 

.J'- D.51---t--t--+-+-H-+++---+---+---t-1 

50 100 200 

le - COL1£CTOR CURRENT - mA 



FAIRCHILD TRANSISTORS 2N4075 • 2N4076 

. . :.'"· 

, TYPICAL, CdLlECTOR CHARACTERISTICS• 
.... ' ·.. ·•<', · .. 

2N4075 2N407~ 

100 
12mA TA• !OO'C l 

r- ] 
o.ImA 

i! 80 

,,_.. l 
oimA +-
J 

o.JmA _.. 
] 

i. 0.2mA ;p 

0 l 'a. o 
20 80 100 

Ve£· - COLLECTOR~ EMITTER VOLTAGE - VOLTS 

100 
r'i.4mA _l~ TA· 25°C 

t:t:= C! i! 80 
1.omA I-+--
l 

o.amA !-"'" -
o.61mA .-J--f 
l 

0.41M -1 
_u 20 

oJmA v 
0 I 19'·0 

20 60 80 100 
VcE - COllECTOR - EMITIER ·VOlTAGE - VOLTS 

i! 80H-+--+--+--,t--+--+--+---+--+-< 

1t--+---+---r1.~s'mt-!l!l--t"---ll--l--t--t--1 
~ ~ s 60 

~ ~l--+--+--+-1-,.QrmA-+-+J...-----!l~f--+--I 

8 

.5" 20'>--+-+-+-o.smA 

Vee - COLLECTOR - EMITTER VOLTAGE - VOLTS 

Vee - . COLLECTOR:.. EMITTER VOLTAGE - VOus 

~ 2.Sl-+-+--+---l'i~-+=-~~l-l 
2.01-t--+-+-fh+-I-+ 

lu l.Sl-+-+--f.;;'f--t ...... """""'i 

i 1.01-+--JIS~q.-1--!'::::::i-
_u 

VcE - COLLECTOR-EMITTER VOLTAGE - .VOLTS 

~ 2.51-·+-+-+-u...,-

!ii 2.ol-+--+--hWb..-!'==-+~ 

:!u: 
1.s t--+-+-.b"'t--+-+-:-:lc:o 

i 1.01-+_,_..,.i..,q:-±o=J~~ .... ~ 
_u 

VcE - COLLECTOR - EMITTER VOLTAGE - VOLTS 

«> .. 60 80 100 

VcE - COLLECTOR - EMITTER· VOlTACE - 'VOLTS 

VcE - COLLECTOR - EMITTER VOLTAGE - VOlTS 

~ ~ 

~ 601=:1::~-~.I~r-1----~--1-:-1--'b-l I ~t-i---t-I-t-c+-+-1-'7"1---t-+-l 
8· 0.6mA _.. 

.!,' 20l=l;::::l=Ro·~).,..~-+-1"__..""VH'--l-1 
oJmA [... I--+--

20 60 80· 100 

VcE - COLlfCTOR - EMITTER VOLTAGE - VOLTS 

• Single family characteristic an Transistor Curve Tracer. 2N4076 

$- 0 

PULSED DC CURRENT GAIN 
VERSUS COLLECTOR CURRENT 

le - COllECTOR CURRENT - AMPS 

PULSED DC CURRENT GAIN 
VERSUS• AMBIENT TEMPERATURE 

,___.,____.,__.,___,__--'- VcE • S.OV. 

~100 -50 

Pulse Width •XIOJJSec 
Duty C)Cle • lt. 

so 100 

TA - AMBIENT TEMPERATURE - °C 

8-8 

-u -j~:_- 1 
0.5 ~ 

0 °] " la·O 
0 0.2 0.4 ' 0,6 0.8 1.0 

VCE .~· COU£CTOR - EMITIER VOLTAGE · - VOLTS 

VcE - COLLECTOA-EMlmA VOLTAGE - VOLTS 

VcE - COLLECTOR - EMITTER VOLTAGE - VOlTS 

. SMALL SIGNAL CURRENT 
GAIN AT 20 MC VERSUS 

COLLECTOR CURRENT 

,I;:.~ o.s l--+--+-+-+++-++1---t---+--+-l 

010 20 
l 

50 100 200 500 

le - COLJ..,ECTORCURR~NT-·mA 



INPUT 
SOURCE i! • 50Q 

J1 

FAIRCHILD TRANSISTORS 2N4075 • 2N4076 

VcE - COLLECTOR-EMITTER VOLTAGE - VOLTS 

MAXIMUM ALLOWABLE PEAK CURRENT 
VERSUS COLLECTOR~EMITTER VOLTAGE 

J.0....-.......,.--...-....... ---.--...---T--.----i 

!!? 2.51---t+-+-+t---t--tt-t+-+--t---1 

~ 
i 2.0 
~ 1----1\-++-+---++.,.-+---¥. 
!!i 
u l.5i---i-i;;;.¥. 

I .. 01---t--+-'t--~----t-~-,.......----t 

VcE - COLLECTOR-EMlnER VOLTAGE - VOLTS 

20 MC AMPLIFIER 
RF .Power Output= 12 watts 
Efficiency = 55% 

o•---Vcc----a 

Gain= 7.0 db 
Vee = 33 Volts 

Variable capacitors are Elmen.co compression type 

c,, C2 7 plates 360-1000 pf 
C, 5 plates 170-760 pf 
C4, C5 4 plates 100-550 pf 
C6, c,, C. .Olµfd -50 V Sprague disc type 
R1 50Q potentiometer (set at 0.5Q min.) 
RFC, Ohmite Plate Choke Z -28 
RFC, 100 turns #20 Nyclad Magnet wound 

on 2KQ -lOW ceramic resistor 
L1 4 turns 508·Air Dux tapped at 1 % turns 

from input 

This.circuit constructed on \.io" x 3%" x 5%" copper clad printed circuit board. 

Transistor must be used with adequate heat sink. 

L, 7 turns 508 Air Dux tapped at 2 1A turns 
from output 

J 1, J 2 BNC connectors 

T oN and T off TEST CIRCUIT 

+20V 

lOµsec 

~6Vo----......._""' _ _..._-c 

Rise time of 
pulse generator 
< 15 nsec 

i!in" 500 

50Q 2000 

-lOV 

8-9--

200 

To SCO!!e 
input ~>lOOKO 



2N4ll5 -• 2;N4ll6 
NPN POWER TRANSISTORS 

DIFFUSED SILICON PLANAREPITAXJAL TRANSISTORS 
REPLACES FT7207A • FT72078 

.. HIGH POWER - 37 WATIS @ Tc= 100°C 
• HIGH VOLTAGE (l\lcrn)-80 VOLTS MIN. 
• HIGH CURRENT (Ve, Siilt)- 1.5 VOLTS MAX. @ 5.0 AMPS. 
• BETA GUARANTEED @ 3 POINTS - 50 mA, 2 AMPS. and 5 AMPS. 
• HIGH (fr) - 70 and 80 MHz MIN. @ 0.5 AMP. 

• ISOLATED COLLECTOR PACKAGE 

PHYSICAL DIMENSIONS 
(in accordance with JEDEC T0-59 outline) 

BASE 
Lead No. 2 

• SAFE AREA EXTENDED BY USE OF NICHROME THIN FILM EMITIER _RESISTOR 

ABSOLUTE MAXIMUM RATINGS [Note 11 
Maximum Temperatures 

Storage Temperature 
Operating Junction Temperature 
Lead Temperature (Soldering, 60 sec:time limit) 

Maximum Power Dissipation 
Total Dissipation at 100°C Case Temperature 

{See safe operating area and derating curves) 
Thermal Resistance 

Maximum Voltages 
Vceo Collector to Base Voltage 
Vern Collector to Emitter Voltage [Note 21 
V,eo Emitter to Base Voltage 

ELECTRICAL CHARACTERISTICS (25"C Case Temperature unless otherwise noted) 

SYMBOL CHARACTERISTIC MIN. 

*hFE DC Pulse Current Gain [Note 31 40 
h., DC Pulse Current Gain [Note 31 20 
Ve, {sat) Pulsed Collector Saturation Voltage [Note 31 
v,, (sat) Pulsed Base Saturation Voltage [Note .31 

*Ve, (sat) Pulsed Collector Saturation Voltage [Note 31 
*V., {sat) Pulsed Base Saturation Voltage [Note 31 

Vceo {sustl Collector to Emitter Sustaining Voltage 
[Notes 2 and 31 

80 

BVces Coll.ector to Emitter Breakdown Voltage 120 
BV.,o Emitter to Base Breakdown Voltage 8.0 

Notes on page 2 

2N4115 
TYP. MAX. 

63 120 
45 
0.5 1.5 
1.3 2.2 

0.22 0.6 
0.95 1.3 

-65°C to +200°C 
-65°C to +200°C 

300°C Maximum 

37 Watts 

2.l°C/W 

120 Volts 
80 Volts 
8.0 Volts 

2N4116 
MIN. TYP. MAX. 

100 139 300 
40 100 

0.5 1.5 
1.3 2.2 

0.22 0.6 
0.95 1.3 

80 

120 
8.0 

150 
.090 

L,....,,,_.,,,.._ 
r 

COLLECTOR 
lead No.3 

10-32 UNF-2A 
(COATED) 

NOTES: All dimensions in inches 

UNITS 

Volts 
Volts 
Volts 
Volts 
Volts 

Volts 
Volts 

All leads electrically isolated from case 
Package weight is 5.65 grams 

TEST CONDITIONS 

lc=2.0A Vee= 5.0 V 
le= 5.0 A Vee= 5.0 V 
lc=5.0A I,= 0.5 A 
le= 5.0 A le= 0.5A 
le= 2.0A le= 0.2A 
lc=2.0A Is= 0.2 A 
le= 50mA le =0 

(pulsed) 
le = 2.0 mA Vee = 0 
le= 0 I,= 1.0 mA 

Additional Electrical Characteristics on page 2 

FAIRCHILO 

SEMICONDUCTOR 
313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910·379-6435 A DIViSION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 
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FAIRCHILD TRANSISTORS 2N4115 • 2N4116 

ELECTRICAL CHARACTERISTICS (25°C Case Temperature unless otherwise noted) 

SYMBOL CHARACTERISTIC 2N4115 2N4116 UNITS TEST CONDITIONS MIN. TYP. MAX. MIN. TYP. MAX. 

*Ices Collector Reverse Current 10 ID µA Vee= 60 V Vee= 0 
lceo Collector Cutoff Current 50 50 µA le= 0 Vce=40V 
lcex (150°C) Collector Cutoff Current 100 100 µA Vce=60V Vee= 2.0V 
luo Emitter Cutoff Current 25 25 µA le= 0 Vee= 6.0V 
h •• DC Pulse Current Gain [Note 31 20 40 40 72 le= 50mA Vee= 5.0V 
h,e(-55°Cl DC Pulse Current Gain [Note 31 15 34 35 82 le= 2.0A Ve,= 5.0V 
h •• High Frequency Current Gain (f = 20 MHz) 3.5 6.75 4.0 9.75 le= 0.5 A Vee= 5.0V 
C.bo Output Capacitance 80 120 80 120 pF le= 0 Vce=lOV 
C;bo Input Capacitance 450 700 450 700 pF le= 0 Vee= 2:0V 
h,. Small Signal Current Gain (f = 1 kHzl 20 40 le= 50mA Vce=5.0V 
Vee (ON) Pulsed Base Emitter ON Voltage [Note 31 1.3 1.3 Volts le= 2.0A Vee=5.0V 

FORWARD BIASED SAFE OPERATING AREA DERATING CURVE 
100 

~ 

~ 
~ 

.~ 
_S 

80 
0:: ..... 
~ a. 
c 

60 ..... .... 
<( 
0:: 

::E 

.... z 
3.0 LU 

0:: 
0:: 
::> 
(.) 

~ 
::> 
::E 

0:: 
0 .... 

.. ~ ~ 
40 

..... 

2.0 &l 
-' 
-' 
0 
(.) 

(.) 1.0 

0 
0 

NOTES: 

20 40 60 

VcE - COLLECTOR EMITTER VOLTAGE - VOLTS 

0 
'I/< 

80 

20 

0 
25 

(1) These ratings are limiting values above which .the serviceability of any semiconductor device may be impaired. 

50 75 100 125 150 

Tc - CASE TEMPERATURE - °C 

(2) This rating refers to a high-current point where collector to emitter voltage is lowest. For more information send for Fairchild Publication APP-4/2. 
(3) Pulse conditions: length== 300 .µs; duty cycle= 1%. 

~ 
~ ; 

175 200 

' ------------------------------·" 
8-11 



FAIRCHILD TRANSISTORS 2N4115 • 2N4116 

TYPtCAL ELECTRICAL CHARACTERl_STICS 

2N4115 
. COLLECTOR· CHARACTERISTICS* 

VcE - COLLECTOR-EMITTER VOLTAGE - VOLTS' 

DC PULSE CURRENT GAIN 
VERSUS COLLECTOR CURRENT 

'5.oi 0.02 o.os 0.1 0.2 5.o 1.0 2.0 o.5 

le - COUECTOR CURRENT- AMPS 

COLLECTOR CHARACTERISTICS* 
5.0 07 i-¥0 m~ II-"'.': _.i-1-

110 '--'" 

o~""~ 
~ 4. V' .,.Y. 'm• -!-+-

·Iii ~ ~mA 
; 3.0 ,y lmA ..., 
~- 0 V' ~mAI 
~ 2. ~ 

t:l=P~=H::t::1 -"'· l.Ol-IAe--1--1-4-+-+-+ 

VcE - COUECTOR·EMITTER VOLTAG.E c VOLTS 

DC PULSE CURRENT GAIN 
VERSUS COLLECTOR CURRENT 

S.01 0.02 0.05 0.1 0.2 o.s l.O 2.0 s.o 

le - COUECTOR CURRENT- AMPS 

,! 

COLLECTOR CHARACTERISTICS* 

~ 4.0 f,-l-h&""S~~~~ .. -±:-t-""I 

~ 3.0 l-~1"71-"'Sl::--IF:lt:;;ll,ill<>"i"'9=--t 
-~ 
i!I i 2.0 HV:.KF-11-=b.-lµ.im-t~=:t 
8 

o ....... ..._.__.._.....,.._..._...._.__.__. 
,o u u u u· s.o 

VcE - COLLECTOR-EMITTER VOLTAGE - VOLTS 

GAIN BANDWIDTH PRODUCT 
VERSUS COLLECTOR CURRENT 

lL .....__ 

it r;. 
lL VcE·I.~ 

:&E•5.0V-
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FAIRCHILD TRANSISTORS 2N4115 • 2N4116 

TYPICAL ELECTRICAL CHARACTERISTICS 

2N4115•2N4116 

5.0 

~ 4.0 

~ 
~ 3.0 

~ I 2.0 

_u 1.0 

COLLECTOR CHARACTERISTICS* 

VcE ·COLLECTOR-EMITTER VOLTAGE· VOLTS 

BASE CHARACTERISTICS* 
Tc• ·55°C l lOOmA f 500 mA 

J 21mj 
ZOOmAf 

l r 
11rnA 

1001 

.]_• 50 mA 

0.4 0.8 1.2 1.6 
VBE - BASE-EMITTIR VOLTAGE - VOLTS 

COLLECTOR-EMITTER 
SATURATION VOLTAGE 

VERSUS COLLECTOR CURRENT 

2.0 

I!? 0.7 ..-----.-r-r-.--~-.--..--.-. g 
ts 0.61----+-l-+-+--+--l--+-+-I 

~ 
§; 0.51----+-1-+-+--+--l--+-+lL1-1 

~ ~h 
; 0.4 

~ 0.3 >----+__,>-+ ........ -+---.JA ~ 
~ 0.2 .... ~l---H e T1·25'C~<j> 
~ o.1r;~~~~~ii'-"j~-"-"...1.llt1I 8 I;; 

~ 00.1 0.2 0.5 1.0 2.0 

le - C0Ll£CTOR CURRENT- AMPS 
5.0 

• Single family characteristic on Transistor Curve Tracer. 

COLLECTOR CHARACTERISTICS* 
5.0 

51 mA rf/~.m~ rr: 250 mA 
1501,A __, 

400 mA ~ 
IOOTmA 

~ 4.0 

I--. 7~1mA 
'A-I 3.0 

J 50 mA 

7,V" :J! ~ 

IE 20~ 
_.., 1.0 

.J,V Tc• 25'C 

IL 'B{o 
00 0,4 0.8 1.2 1.6 2.0 

VcE ·COLLECTOR-EMITTER VOLTAGE· VOLTS 

. BASE CHARACTERISTICS* 

Tc• 25'C 

~ 4.0 

< 

l5 3.0 l--t--+-+-+--t-,j--+--+--+---1 

~ I 2.0 l--t-+-+-+-.,-+--1--1--+--:l 

-"' 1.0 l--f--lf--1-+ 

!9 g 
~ 
~ 
§; 

O OL-L-OL.4-1....LJ 
l.6 

1.4 

1.2 

1.0 

VBE • BASE·EMITTIR VOLTAGE· VOLTS 

BASE EMITTER 
SATURATION VOLTAGE 

VERSUS COLLECTOR CURRENT 

2.0 

~ 0.61-----1 

al iJj 0.4 
;:; 
<= 0.2t---!-i-+-+--+--+--+-+-I 

:~ 0 
o~.1-~o_.,...2 _._..._,..o.s,..--1-'-.o--2'-.o -'--'-'5.o 

le • COLL£CTOR CURRENT· AMPS 

INPUT AND OUTPUT 
CAPACITANCE VERSUS 

REVERSE BIAS VOLTAGE 
l~.--~~~~~.--.--~~~ 

[E1. ,T 1 +-t-+--11--1-H--i 500 

201--+-+++--+--+--++>--+-+-+-++---< 

10 L.-.L-'-......__.__,_...1....1...L-.L-..l-L..U....-' 
O.l 0.2 0.5 1.0 2.0 5.0 10 20 50 100 

Vee : Yes -.VOLTS 

8-13 

COLLECTOR CHARACTERISTICS* · 

l 15•0 

0o 0.4 0.8 1.2 1.6 2.0 
Vee - COLLECTOR-EMITTER VOLTAGE. VOLTS 

BASE CHARACTERISTICS.* 
5.0 

500 mA 
. Tc" 125 C 

IC 4.0 

"' < 

~ 3.0 

~ 
e 2.0 
~ 
8 
_u 1.0 

.... -.1..J ___ _ 
0.4 0.8 l.i 1.6 2.0 

VsE ·BASE-EMITTER \itll IAGE - VOLTS 

COLLECTOR LEAKAGE CURRENT 
VERSUS COLLECTOR VOLTAGE 

10.---.--..--..--I ... :r-. ·r-r-r-
>--+--+-.._Tc • l50'C I 1.01--1--+--+--+-+-+---+--+--+--I 

.., 
,~ 
§ 0.1 .... +-
~ ~~~~~~-t--~,~ _t=-f= 
al 0.011--t--t--+-+-+--+--+--+--+--I 

i 0.0011--1--1--f--·l--l--I-

(,) --t"fc·zs0c 
13 
-0-~10~ _...__,_20~~40~.1~60~~80~~100 

VCE ·COLLECTOR VOLTAGE· VOLTS 



2N4.237 • 2N4238 • 2N4239 
NPN POWER TRANSISTORS 

DIFFUSED SILICON PLANAR~' EPITAXIAL TRANSISTORS 
FOR IMPROVED PERFORMANCE SEE FAIRCHILD 2N4895 • 2N4896 • 2N4897 

GENERAL DESCRIPTION -The Fairchild 2N4237 • 2N4238 and 2N4239 are NPN, silicon, triode power tran: 
sistors designed primarily for untuned amplifier applications. · 

ABSOLUTE MAXIMUM RATINGS [Note ll 
Maximum·. Temperatures 

Storage Temperature 
Operating Junction Temperature 
Lead Temperature 1.4" from case for 2 seconds 

Maximum Power Dissipation 
Total Dissipation at or below 25°C Case Temperature [Note 31 

(See safe operating area curve) 
at or below 25°C Ambient Temperature [Note .31 

Maximum Voltages and Current 

v~B(J 
v .. o 

VeEO 
le 
I, 

Collector to Base Voltage 
Emitter to Base Voltage 
Collector to Emitter Voltage [Note 41 
Collector Current [Note 21 
Base Current [Note 21 

2N4237 
50 Volts 
6.0 Volts 
40 Volts 
1.0 Amp 
0.5 Amp 

ELECTRICAL CHARACTERISTICS (25°C Case Temperature unless otherwise noted) 

SYMBOL CHARACTERISTIC 

lcEX Collector Cutoff Current 

lcex (150°C) Collector Cutoff Current 

leso Collector Cutoff Current 

J,.o Emitter Cutoff Current 
Ve'° (sust) Collector to Emitter Sustaining 

Voltage [Notes 4 and 51 

leEO Collector Cutoff Current 

Additional Electrical Characteristics on page 2. Notes on page 2. 

-55°C to +200°C 
-55°C to +200°C 

2N4238 
80 Volts 

6.0 Volts 
60 Volts 
1.0 Amp 
0.5 Amp 

2N4237 
2N4238 
2N4239 
2N4237 
2N4238 
2N4239 
2N4237 
2N4238 
2N4239 

2N4237 
2N4238 
2N4239 

2N4237 
2N4238 
2N4239 

+230°C 

5.0 Watts 
0.8 Watt 

2N4239 
100 Volts 
6.0 Volts 
80 Volts 
1.0 Amp 
0.5 Amp 

MIN MAX. 

0.1 
0.1 
0.1 
1.0 
1.0 
1.0 
0.1 
0.1 
0.1 
0.5 

40 
60 
80 

1.0 
1.0 
1.0 
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UNITS 

mA 
mA 
mA 
mA 
mA 
mA 
mA 
mA 
mA 
mA 
Volts 
Volts 
Volts 

mA 
mA 
mA 

PHYSICAL DIMENSIONS 
in accordance with 

JEDEC (T0·51 outline 

.... 
Collector 

NOTES: All dimensions in inches 
Leads lire gold·plated kovar 
Collector internally connected to ca~ 
Package weight is 1.1 grams 

TEST CONDITIONS 

Vee= 50 V Vee = · 1.5 V 
Vee= 80 V v .. = 1.5 v 
Vee= 100 V Vea = 1.5 V 
Vee= 30 V v,. = 1.5 v 
Vee= 50 V Vea= 1.5 V 
Ve,= 70 V v .. = 1.5 v 
Vea= 50V le= 0 
Vea= 80V le= 0 
Vea= 100 V 1, = 0 
v .. = 6.0 v le= 0 
le= 100 mA '· = 0 
le= lOOmA 1, = 0 
le= lOOmA Is= 0 

Vee= 30 V Is= 0 
Ve,= 40 V 1, = 0 
Ve,=60V Is= 0 

*Planar is a patented Fairchild process. 

l=AIRCHILCJ 
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FAIRCHILD TRANSISTORS 2~4237 • 2N4238 • 2N4239 

ELECTRICAL CHARACTERISTICS (25°C Case Temperature unless otherwise noted) 

SYMBOL CHARACTERISTICS MIN. MAX. UNITS TEST CONDITIONS 

h., DC Pulse Current Gain {Note 51 15 
h., DC Pulse Current Gain [Note 51 30 
h., DC Pulse Current Gain [Note 51 30 150 
Ve, (sat) Pulsed Collector Saturation Voltage [Note 51 0.6 
VCE (satl Pulsed Collector Saturation Voltage [Note 51 0.3 
VB, (onl Pulsed Base to Emitter "ON" Voltage {Note 51 1.0 
Va, (sat) Pulsed Base Saturation Voltage [Note 51 1.5 
h1. High Frequency Current Gain (f = 1.0 MHz) 1.0 
h,. Low Frequency Current Gain (f = 1.0 kHz) 30 
C.b Common Base Output Capacitance (f = 0.1 MHzl 100 

NOTES: 
(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 

Volt 
Volt 
Volt 
Volts 

pF 

le= 1.0 A 
le= 500 mA 
le= 250 mA 
le= 1.0 A 
le= 500 mA 
le= 250 mA 
le= 1.0 A 
le= lOOmA 
le= lOOmA 
le= 0 

Ve•= l.OV 
VeE = 4.0 V 
Ve,= 1.0 V 

la= 100 mA 
la= 50 mA 

Ve,= 1.0 V 
la= 100 mA 

Ve•= lOV 
Ve•= lOV 
Vea= 10 V. 

(3) These ratings give a maximum junction temperature of 200'C and junction to case thermal resistance of 35'C/Watt (derating factor of 28.5 mW/'C); junction to ambient thermal resistance 
of 218.8'C/Watt (derating factor of 4.5 mW/'C). 

(4) This rating refers to a high current point where collector to emitter voltage is lowest. For more information send for Fairchild Publication APP-4/2. 
(5) Pulse Conditions: length= 300 JLS; duty cycle= 2%. 

MAXIMUM RATING 

FORWARD BIASED SAFE OPERATING AREA 

5•0 :IS:::::.::_-:_:-::._:_~:_"'""-~""'l ..... 'o..,.·1~,...s .... ~-0-.-3 m'""s--,...,~.......-0 ...... 1-ms,...,..... 

~ " ~ ~ 

Tc· 1irc 0.01 .__ _ __.,_..._ ............................... __ _.__..._...._ ....... ~ 
1.0 2.0 3.0 5.0 10 20 40 80 

VcE - COLLECTOR TO EMlmR VOLTAGE - VOLTS 

"""------~------·-! 



· 2N4895 • 2N4896 • 2N4897 
NPN POWER TRANSISTORS 

DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS 

• HIGH VOLTAGE- -150 AND 120 VOLT MIN. BVm, 80 AND 60 VOLT MIN LVceo 
• LOW VcE (satl- -1.0 VOLT MAX. @ le = 5.0 A, le = 0.5 A 
• HIGH SPEED - - MAX. t,, OF 350 ns AND t," OF 650 ns @ le = 5.0 A, le = 0.5 A 
• HIGH. FREQUENCY - - fr = 50 AND 80 MHz MINIMUM 
• LOW LEAKAGE- - MAX. Ices OF 100 µA@ 150°C AS A RESULT OF PLANAR CONSTRUCTION 

ABSOLUTE MAXIMUM RATINGS £Note ll 
Maximum Temperatures 

Storage Temperature Range 
Operating Junction Temperature 
Lead Temperature (Soldering, 60 seconds time limit) 

Maximum Power Dissipation [ll!otes 2 and 31 
Total Dissipation at 100°C Case Temperature 

-65°C to +200°C 
+200°C 
+300°C 

(See Safe Operating Area and Derating Curves) 
at 25°C Ambient Temperature 

4.0 Watts 

0.8Watt 

2N4895 
2N4896 

Maximum Voltages and Currents 

Vceo Collector to Base Voltage 
Vceo Collector to Emitter Voltage [Note 41 
Veeo Emitter to Base Voltage 
le Collector Current 

120 Volts 
60 Volts 
6.0 Volts 
5.0Amps 

ELECTRICAL CHARACTERISTICS (25°C Case Temperature unless otherwise noted) 

SYMBOL CHARACTERISTIC MIN. 

Vceo (sustl Collector to Emitter Susta.ining 2N4895 J 60 
2N4896 

Voltage [Notes 4 and 51 2N4897 80 
BVces Collector to Emitter Voltage 2N4895 J 120 

2N4896 
2N4897 150 

BVeao Emitter to Base Voltage 6.0 
lcES Collector Reverse Current 2N4895 I 

2N4896 
2N4897 

leao Emitter Reverse Current 
h,e DC Pulse Current Gain [Note 51 2N4896 100 

2N4895 I 40 2N4897 

Ve, (satl Pulsed Collector Saturation 
Voltage {Notes 5 and 61 

Vee (sat) Pulsed Base Saturation Voltage 
[Notes 5 and 61 

Co,,., Common-base, Open-circuit Output 
Capacitance 

C;oo Common-base, Open-circuit Input 
Capacitance 

TYP. 

0.001 
0.001 
0.002 

150 
75 
0.5 

1.0 

45 

330 

2N4897 

150 Volts 
80 Volts 
6.0 Volts 
5.0Amps 

MAX. 

1.0 
1.0 
1.0 

300 
120 
1.0 

1.6 

80 

500 

313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 
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UNITS 

Volts 
Volts 
Volts 
Volts 
Volts 
µA 
µA 
µA 

Volts 

Volts 

pf 

pf 

PHYSICAL DIMENSIONS 
in accordance with 

JEDEC (T0-39) outline 

CASE 

NOTES: All d1me11s1ons ,., inches 
Leads are gold·plated KOVAR 
LudNo.31nterna11yconnectedtocase 
Pachgewe1g11t1sl.23grams 

TEST CONDITIONS 

le= 50 mA le= 0 
le= 50 mA le= 0 
le= 1.0 mA Vee= 0 
le= 1.0 mA Voe= 0 
le= 0 le= 1.0 mA 

Vee= 60 V Voe= 0 
Vee= lOOV Vee= 0 
le= 0 V,e = 4.0 v 
le= 2.0A Vee= 2.0V 
le= 2.0 A Vc,=2.0V 
le= 5.0 A la= 0.5A 

le= 5.0A le= 0.5 A 

,, = 0 Vce=lOV 

le= 0 VH = 0.5 v 

" Planar is a patented Fairchild process. 

F=AIRCHIL..CJ 
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FAIRCHILD TRANSISTORS 2N4895 •2N4896•2N4897 

ELECTRICAL CHARACTERISTJCS (25°C Case Temperature unless otherwise noted) 

SYMBOL CHARACTERISTIC MIN. TYP. MAX. UNITS TEST CONDITIONS 

td Delay Time [Note 7l 20 
t, Rise Time [Note 71 160 
t, Storage Time [Note 7l 180 
t1 Fall Time [Note 71 120 
h,. High Frequency Current Gain 2N4896 4.0 6.0 

2N4895 I 
(f = 20 MHzl 2N4897 2.5 6.0 

h" (-55°C) DC Pulse Current Gain 2N4896 35 75 
2N4895 I 15 40 2N4897 

ICES (150°C) Collector Reverse Current 2N4895 l 2.0 
2N4896 
2N4897 3.0 

MAXIMUM RATINGS 

DERATING CURVE 

50 
300 
350 
300 

100 
100 

ns le= 5.0A 
ns le= 5.0 A 
ns le= 5.0A 
ns le= 5.0A 

le= 500 mA 
le= 500 mA 
le= 2.0A 
le= 2.0 A 

µA Ve,= GOV 
µA VCE=lOOV 

FORWARD BIASED 
SAFE OPERATING AREA 

181 = 0.5A 
181 = 0.5A 
I.,= I.,= 0.5A 
181 = lez = 0.5 A 

Ve,= 5.0V 
Ve,= 5.0V 
Ve,= 2.0V 
Ve,= 2.0V 
v., = 0 
v., = 0 

100 

~ 
5'0 ::::::;::::;::::;::;:'l:l;:'l,..\l.'"'',o''"'m·.,s~,..--0-.3_m,...s--,..~ ....... O-. l.,..m .... s..,.., 

~ ~ ::s: lS.: 
<.:> z 80 ;:: 
< a:: 

~ 
\ a:: ..... 

~ 60 Cl.. 

:E 
:::> 
:E 

i 40 
...... 
0 ,_ 
z ..... 
(..) 
a:: 20 ~ 

~ 
~ 
~ 

~ 
~ 

~ 
INOTE 8) j 

.l. 0 
0.01 le • l~oc lN1TE}l 

25 75 125 175 200 1.0 2.0 3.0 5.0 10 20 40 80 

le - CASE TEMPERATURE - °C VcE - COLLECTOR TO EMITTER VOLTAGE - VOLTS 

NOTES: 
(1) These ratings are fimiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) These are steady s,!ate limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 
(3) These ratings give' a maximum junction temperature of 200°C and junction to case thermal resistance of 25'C/Watt (derating factor of 40 mW/°C); junction to ambient 

thermal resistance of 219°C/Watt (derating factor of 4.56 mW/°C). 
(4) This rating refers fo a high current point where collector to emitter voltage is lowest. For more information send for Fairchild Publication APP-4/2. 
(5) Pulse Conditions: length= 300 µs; duty cycle= 1%. 
(6) Point of measurement: 1/4'' from header. 
(7) Test conditions are given in the switching circuit. 
(8) The device is thermally limited under ambient conditions. Derate linearly at 4.56 mW!°C for ambient temperatures above 2s•c. 
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. FAIRCHILD TRANSISTORS 2N4895 •2N4896 •2N4897 

TYPICAL ELECTRICAL CHARACTERISTICS 
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80 

5.0 

.-.n: 
PW = lOus 
Rise Time 20ns 
Duty cyc11 = 1 % 

2.0 

~ 
I 1.6 

0 

'll 

BASE SATURATION VOLTAGE 
VERSUS PULSED 

COLLECTOR CURRENT. 

'c • 101e 

Tc_• -55'C 1--~ D1 
'c_·~ 
.'c_•·l25' 

[.---R 

0.01 0.05 0.1 0.5 1.0 
le - COllfCIOR CURRENT - AMPS 

OPEN CIRCUIT INPUT 
CAPACITANCE VERSUS 

REVERSE BIAS VOLTAGE 

5.0 

o.__.__._,...._......_.........__._.._._._._~ 

O l.O 2.0 l.O 4.0 5.0 6.0 
YEB - IMllllR - BASE YOl.IACil: - YOUS 

COLLECTOR CUTOFF CURRENT 
VERSUS 

AMBIENT TE!'tf PERATURE 

50 !ID 150 
TA - AMBIENT llMPERAIURE - 'C 

SWITCHING TIME TEST CIRCUIT 
-4.0V 

R2 
1011 

8-19 

+20V 

R3 
4.011 

200 

i 160 

i;j 
~ 120 

~ 
i ! 80 

~ . ., 
-=-

0 

GAIN BANDWIDTH PRODUCT 
VERSUS 

COLLECTOR CURRENT 
Yc1 • 5.0Y 

le• 25'C 

I-

L rs: 
);' 

V1 
~ 

0.01 0.05 0.1 0.5 1.0 
le - COUICTOR CURREN! - AMPS 

SWITCHING TIMES VERSUS 
COLLECTOR CURRENT 

0.5 1.0 l.O S.O 
le - COUICTOR CURllfNT • AMPS 

COLLECTOR CURRENT VERSUS 
BASE EMITTER VOLTAGE 

0.01 j 
0 0.4 O.B 1.2 1.6 2.0 

.YBE. - BASE'EMITIER VOLTMlE • VOl.!S 

To 1amplin1 scope 
Input Impedance= 10 MegO 



2N4998;• 2N5000 
. . 

30 WATT NPN POWER TRANSISTORS 

o HIGH POWER--30 WATTS@Te=50"C, Yee=40V 
• HIGH VOLTAGE·· 80 V (MIN) lYeeo 
" HIGH CURRENT'SATURATION VOLTAGE·· 0.85 V (MAX) Yee(sat) @ le= 2.0 A 
• HIGH FREQUENCY·· 50 AND 60 MH~.(MIN) fr 
• BETA GUARANTEED @ 3 POI.NT$· • 50 mA, 1.0 A AND 2.0 A 
• ISOLATED COLLECTOR PACKAGE • • NO ISOLATING HARDWARE REQUIRED . 
• DISCRETE EMITTER GEOMETRY WITH INTEGRATED FEEDBACK RESISTORS 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 
Storage Temperature 
Operating Junction· Temperature 
lead Temperature (Soldering, 60 second time limit) 

. Maximum Power Dissipation 
Total Dissipation at 50°C Case Temperature, VcE = 40 V. 

(See Maximum Per_missible Po·ver Curve and Note 4) 

Maximum Voltages and Current 
VcEs Collector to Emitter Voltage 
VcEO Collector to Emitter Voltage (Note 2) 
VEBO Emitter to Base Voltage 
le Collector Current 

ELECTRICAL CHARACTERISTICS (25 ° Case Temperature unless otherwise noted) 

DIFFUSED SI LICON PLANAR* TRANSISTORS 
SEE 2N4999 • 2N5001 FOR PNP COMPLEMENT 

-65"C to +200°C 
-65°C to +2oo·c 

+3oo·c 

30 Watts 

100 Volts 
80Volts 
6.0 Volts 
2.0Amps 

2N4998 2N5000 

PHYSICAL DIMENSIONS 
(in accordance with JEDEC TD·59 outline) 

Emitter 
Lead No. I 

NOTES: All d1mens1ons 111 mches 

All 1eads e1ectr1ca11y isolated trom case 

Package weight is 6.44 grams 

SYMBOL CHARACTERISTIC MIN. TYP. MAX. MIN. TYP. MAX. UNITS TEST CONDITIONS 

YcEO(sust) 

BVns 

BVEBO 

hFE 

hFE 
hFE(-55°C) 

hFE 

h1. 
Vee( sat) 

Yee<sat) 

· Collector to Emitter Sustaining Voltage (Notes 2 and 3) 

Collector to Emitter Breakdown Voltage 

Emitter .to Base Breakdown Voltage 

DC Pulse Current Gain (Note 3) 

DC Pulse Current Gain (Note 3) 

•· DC Pulse Current Gain (Note 3) 

DC Pulse Current Gain (Note 3) 

High Frequency Current Gain (f = 20 MHz) 

Pulsed Collector Saturation Voltage (Note 3) 

Pulsed Collector Saturation Voltage (Note 3) 

Additional Electrical Characteristics on page 2 
Notes on page 2 

80 
100 

6:0 

20 

30 
15 
15 
2.5 

64 

63 
45 

33 

3.8 

0.38 

0.75 

90 

0.46 

0.85 

80 
100 

6.0 

50 

70 

35 

30 

3.0 

313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 
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VoltS le= 100 mA 18 =0 
Volts 1.c = 1.0 mA VBE = 0 
Volts le= 0 IE= 1.0 mA 

120 le,,;,, 50 mA Vee= 5.0V 
110 200 le= l.OA Yee= 5.0V 
63 le= LOA VcE = 5.0V 
56 le= 2.0A Yee= 5.0V 
4.3 le= 0.2A Yee= 5.0V 
0.38 0.46 Volts. le= l.OA Is= 0.1 A 
0.75 0.85 Volts le= 2.0A 18 = 0.2A 

*Planar is a patented Fairchild process. 

IRCH LC 

ICONDUCTOR 
A DIVISION OF FP-.IRCHILD CAMERA AND INSTRUMENT CORPORATION 



FAIRCHILD TRANSISTORS 2N4998 • 2N5000 

ELECTRICAL CHARACTERISTICS (25° Case Temperature unless otherwise noted) 

2N4998 2N5000 
SYMBOL CHARACTERISTIC MIN. TYP. MAX. MIN. TYP. MAX. UNITS TEST CONDITIONS 

V8E(sat) Pulsed Base Saturation Voltage (Note 3) 0.98 1.2 0.98 1.2 Volts le= l.OA 
V8E(sat) Pulsed Base Saturation Voltage (Note 3) 1.30 1.5 1.30 1.5 Volts le= 2.0A 

V8E(on) Pulsed Base Emitter "ON" Voltage (Note 3) 1.5 1.5 Volts le= 2.0A 

ICES Collector Cutoff Current .002 1.0 .002 1.0 µA VcE =GOV 

IEBO Emitter Cutoff Current 1.0 1.0 µA le=O 
lcEx(150°C) Collector Reverse Current 500 500 µA VcE =GOV 

ccb Collector to Base Capacitance 30 70 30 70 pF IE=O 

NOTES: 
(1) These ratings are limiting values above which the serviceability Iii any individual semiconductor device may be impaired. 
(2) This rating refers to a high current point where collector to emitter voltage is lowest. For more information send for Fairchild Publication APP-4/2. 
(3) Pulse Conditions: length = 300µs; duty cycle = 1 % . 
(4) Contact factory for maximum permissible power under pulsed or reverse biased operating conditions. 

MAXIMUM PERMISSIBLE DC FORWARD BIASED POWER DISSIPATION 

IB = 0.1 A 

18 = 0.2A 

VcE = 5.0 V 

VBE = 0 

VEB = 5.0V 
VEB = 2.0V. 

Vc8 = lOV 

o..._ ......... ~.....__._~...___._~_.___..~_.____.~_.____.~_.____....__._~.__--~..__._~...____,200 
0 10 20 30 40 50 60 70 80 90 

VcE-COLLECTOR TO EMITTER VOLTAGE-VOLTS 

8-21 



FAIRCHILD TRANSISTORS 2N4998 • 2N5000 

TYPICAL ELECTRICAL CHARACTERISTICS 

.. 

COLLECTOR CHARACTERISTICS 0 

SATURATION REGION 

'1.6 E +-+-+1~-t."'1"-+---t-::::;;;ot--t-; 

1111.2 t-t--ih"'f----t::.;;fi'=t---t-t--t-; 
B 

I 0.8 t-----+--+---+-+--t--11--t--+--l 

. 9o.4 !--.lf--+--+---+-+--t--11--+--+--l 

~ .. 

COLLECTOR CHARACTERISTICS '" 
SATURATION REGION 

i 1.2 1--t-Wt.-b, 

"' f; 0.81--H'b ..... =!=-

~ 
~n41---lil'-+--+--+---+-+--+--11--+--l 

COLLECTOR CHARACTERISTICS 0 

SATURATION REGION 

0.8 1.2 1.6 2.0 0.4 0.8 1.2 1.6 2.0 

Vee - COLLECTOR TO EMITTER VOLTAGE-VOLTS 

BASE CHARACTERISTICS0 

2·0 :~=:·-=55:·=c :==:...,1~"'4c°,,...:...,11A""f"'r--22-oo.-m-A,.--, 
~ 1.6 1--t--+-+--+ 1~00 ;..,.,.,, __ ,-+--+---+-l 

oC 60 ~A: 
,!. 
z 

~ 12 40m 
B 

., 
'1.6 

l z ... 
~ 1.2 
B 
IS 

Vee-COLLECTOR TO EMITTER VOLTAGE-VOLTS 

BASE CHARACTERISTICS0 

T~25'C 10~ A-J=2oomA 

BOmA-: 

6bmA 

40i 

~ 0.8 t-+-+-1&•201A, ... r--+-+-+--l--I 
r.8 

t--l9•20mA I--
~ 
~ 
~0.4 t--+-+-+---tt1•-+---t-t--+--l 

Vee-BASE TO EMITTER VOLTAGE-VOLTS 

COLLECTOR SATURATION VOLTAGE 
VERSUS COLLECTOR CURRENT 

~0.4 

j' 
0.4 0.8 1.2 1.6 2.0 

Vee-BASE TO EMITTER VOLTAGE•VOLTS 

BASE SATURATION VOLTAGE 
VERSUS COLLECTOR CURRENT 

5 1.0...---..--.--.......... ---.--~ U> 1.4 ...---,.--~~...--~-~ 

~ lc•lOle !:; 
0 • 0.9 ~ 1.21-----+-t--+-l----+-.hhl 

li i 0.81----+---+-+--+---+---./J.--l 

z 0.7 t---+--t-+-+---+-~'il 
~ 0.6 t---+--t-+-+---+-//LJ.fH--l 

ii M t-----t--t--+-+-,t;--;;-2=1-';-#-::i_//f_/W--1 

!:J 1.01-----+-+-+-t--~"""'.c.-,l''--l 
g 
z 
~ 0.8 

., c• 5'C.l.olPZ_ 
! 0.4 ,,___,. 

~ 
~ 0.61-::::--'o:.;.--""T--t-t---+---t 

t Tc•125'C Ali _ •or I 
~ 0.3 t---t--t--t-=-t-i,;~9"T"Tc·-55 '"1 ! 0.4 >----+--+-+-t----+---1 

I 
<f0.2 ~ ! 0.11::1"""""' ... -'!""==t-t-+---+---I 

i 0.2 >----+--+-+-+----+---t 

>u O."::---'--..___,_..__ _ _,_ _ __, ~ o.__ _ __._ _ _,__.__,__ _ __._ _ ____. 
0.1 0.2 0.3 0.4 0.5 1.0 2.0 

le-COLLECTOR CURRENT-AMPS 

COLLECTOR TO BASE 
CAPACITANCE VERSUS 

REVERSE BIAS VOLTAGE 

0.1 

~IOOOr-.,.-,...,.,..-.,.--,-,.-T'T""-,.--.--.,.-,.T--i, 
, ie··o 
~5001--+-t-++--+--l--+t+----+-++++-t 
~ 
~ 
~2001--+-t-++--+--l--+t+----+-++++-t 
tl 
;\ 100 r"-'""=l-++--t--1--+t+----+-++++-t 

~ "' 501--+-t-++--t---l....,.t+---+--++++--I 

O~u ~ 
20t--_,__.,-++-+--l-+-H--+-"l-+-b..,....+--< 

~ 
u ~ 

10'--~~--"---'-'-'-'--'----'--'--'-"---' 
0.1 02 0.5 1.0 2.0 5.o 10 20 50 100 

Yea-REVERSE BIAS VOLTAGE-VOLTS 

• Single family characteristic on Transistor Curve Tracer. 

0.2 0.3 0.4 0.5 1.0 2.0 

le-COLLECTOR CURRENT-AMPS 
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BASE CHARACTERISTICS* 
2.0...-~-.-~~~~--r-T--i 

.!,c:125'C lOOmA-it-200mA 

., BOlllA f 
!I; 1.6 >--+--+--+-60-mt--A-t<"""'..-+--t-t--+--t 

~ ~ 
~ 1.2 l-+-+--140::.:~::::..--+---1-1-+--1 

B I ~ I9•20mA- +--+--+--+-+--+ 
~0.8 

8 
~0.4 1--t---t--t 

0.4 0.8 12 1.6 2.0 

Vee-BASE TO EMITTER VOLTAGE-VOLTS 

COLLECTOR CUTOFF CURRENT 
VERSUS COLLECTOR VOLTAGE 

1.0 l--+--+--+--+--+--t--11--t--+-I 

0.1>--+--+--+--+--+--+--11--+-~ 

0.01 t--+--+--+--+--+--+--1-t--+-I 

~ l--t-1~25•C = 0.001 I I 
~ iJ 0·0001 o.___.___.20__....l._.40.___.__..&0__..._a._o__..,__.100 

Vee -COLLECTOR TO EMITTER VOLTAGE-VOLTS 

GAIN BANDWIDTH PRODUCT 
VERSUS COLLECTOR CURRENT 

le -COLLECTOR CURRENT ·AMPS 



FAIRCHILD TRANSISTORS 2N4998 • 2N5000 

COLLECTOR CHARACTERISTICS"' 
ACTIVE REGION 

TYPICAL ELECTRICAL CHARACTERISTICS 
2N4998 

COLLECTOR CHARACTERISTICS* 
ACTIVE REGION 

COLLECTOR CHARACTERISTICS" 
ACTIVE REGION 

o._.._.._......_ ...... _..._.__._....~ ........ 
0 2.0 4.0 6.0 8.0 10 

o .... ~_.__ ............. ~_. ...... ~~~ 
0 2.0 4.0 6.0 8.0 10 

VcE- COLLECTOR TO EMITTER VOLTAGE-VOLTS VcE- COLLECTOR TO EMITTER VOLTAGE-VOLTS VcE- COLLECTOR TO EMITTER VOLTAGE-VOLTS 

100 

0 

DC PULSE CURRENT GAIN 
VERSUS COLLECTOR CURRENT 

t---PJJ.c 
~ ' v 
~ -...i 1 f-- ~ 

v Tc·-~6- L\ 1--1 ........ 

!-"" ~ 

VcE•5.0V 

0.01 0.02 0.05 0.1 0.2 0.5 1.0 2.0 

le-COLLECTOR CURRENT-AMPS 

SWITCHING TIMES VERSUS 
COLLECTOR CURRENT 

lOOO..---.,.--..,.---,----,...-,.--,..---,~..---.,..-, 

~ 500 f-·+-+-+--t==t--.....i.-..i::::--t t,-+-----t--" ..,.__ 
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10 LLJ--1-1_I::J:::t:±:±:d 
o o.4 o.8 1.2 1.6 2.0 

le ·COLLECTOR CURRENT-AMPS 

~~~~~~~~~~~~~~~~~~2Nsooo~~~~~~~~~~~~~~~~~~ 

"' ~ 0.8 

8 
~0.4 

COLLECTOR CHARACTERISTICS* 
ACTIVE REGION 

VCE-COLLECTOR TO EMITTER VOLTAGE-VOLTS 

"' 0 
t; 0.8 
j 
8 
~0.4 

0 

DC PULSE CURRENT GAIN 
VERSUS COLLECTOR CURRENT 

200 

:!; 160 
~ 
.... z ! 120 
<.> 
.... 
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I 
; 40 

0 

i--

~ 

i--r-

Tc' 125 .~ 

Tc·25:r ~ 
Tc·-55JC 

....., 

~ cs: ~ J. 

VCE • 5.0V 

0 

COLLECTOR CHARACTERISTICS* 
ACTIVE REGION 

Ia• 0 

2.0 4.0 6.0 8.0 10 

VcE- COLLECTOR TO EMITTER VOLTAGE-VOLTS 

0.01 0.02 0.05 0.1 0.2 0.5 1.0 2.0 

le-COLLECTOR CURRENT-AMPS 

*Single Family Characteristics on Transistor Curve Tracer. 
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COLLECTOR CHARACTERISTICS* 
ACTIVE REGION 

VcE -COLLECTOR TO EMITTER VOLTAGE-VOLTS 

SWITCHlt~G TIMES VERSUS 
COLLECTOR CURRENT 

le· COLLECTOR CURRENT-AMPS 



2N4999 • 2N5001 
30 WATT PNP POWER TRANSISTORS 

DIFFUSED SILICON PLANAR'~ TRANSISTORS 
SEE 2N4998 • 2N5000 FOR NPN COMPLEMENT 

• HIGH POWER •••••. ~ •••••.••• 30 WATTS AT Tc= 50°C, VcE = -40 v 
• HIGH VOLTAGE .••••.••••.•.••• -80 V (MIN) LVcEO 
• HIGH CURRENT SATURATION VOLTAGE ••• -0.85 V (MAX) VcE(satl AT le = 2.0 A 
• HIGH FREQUENCY •..•••.•..•••• 50 AND 60 MHz (MIN) fr 
• BETA GUARANTEED AT 3 POINTS •••••• 50 mA, 1.0 A AND 2.0 A 
• ISOLATED COLLECTOR PACKAGE ••.••• NO ISOLATING HARDWARE REQUIRED 
• DISCRETE EMITTER GEOMETRY WITH INTEGRATED FEEDBACK RESISTORS 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 
Storage Temperature 
Operating Junction Temperature 
Lead Temperature (Soldering, 60 second time limit) 

Maximum Power Dissipation 
Total Dissipation at 50°C Case Temperature, VcE = -40 V 

(See Maximum Permissible Power Curve and Note 4) 

Maximum Voltages and Current 
VcEs Collector to Emitter Voltage 
V cw Collector to Emitter Voltage (Note 2) 
V EBO Emitter to Base Voltage 
le Collector Current 

ELECTRICAL CHARACTERISTICS (25°C Case Temperature unless otherwise noted) 

SYMBOL CHARACTERISTICS MIN. 

VCEO(susJ Collector to Emitter Sustaining Voltage (Notes 2 and 3) -80 

BVcEs Collector to Emitter Breakdown Voltage -100 

BVEBO Emitter to Base Breakdown Voltage -5.5 

hFE DC Pulse Current Gain (Note 3) 20 

hFE DC Pulse Current Gain (Note 3) 30 

hFE(-55°C) DC Pulse Current Gain (Note 3) 15 

hFE DC Pulse Current Gain (Note 3) 15 

hfe High frequency Current Gain (f = 20 MHz) 2.5 

2N4999 
TYP. 

39 

40 

24 

28 

4.8 

-65°C to +200°c 
-65°C to +200°c 

+300°c 

30 Watts 

-100 Volts 
-80Volts 
-5.5 Volts 

2.0Amps 

2N5301 
MAX. MIN. TYP. 

;._80 

-100 

-5.5 

50 85 

90 70 88 

35 52 

30 50 

3.0 6.1 

MAX. 

200 

PHYSICAL DIMENSIONS 
(in accordance ith JEDEC T0-59 outline) 

NOTES: 
All dimensions in inches 
All leads electrically isolated from case 
Package weight is 6.44 grams 

UNITS TEST CONDITIONS 

Volts le= 100 mA 18 =0 

Volts le= 1.0 mA VBE = 0 
Volts le= 0 IE= 1.0 mA 

le= 50 mA VcE = -5.0V 

le= l.OA VcE = -5.0V 

le= l.OA VcE = -5.0V 

le= 2.0A VcE = -5.0V 

le= 0.2A VcE = -5.0V 

VCE(sat) Pulsed Collector Saturation Voltage (Note 3) -0.38 -0.46 -0.38 -0.46 Volts le= l.OA 18 = 0.1 A 

VCE(5atJ Pulsed Collector Saturation Voltage (Note 3) -0.73 -0.85 -0.73 -0.85 Volts le= 2.0A 18 = 0.2A 

Additional Electrical Characteristics on page 2 •Planar is a patented Fairchild process. 
Notes on page 2 

FAIRCHILCJ 

SEMICONDUCTOR 
313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATtON 
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FAIRCHILD TRANSISTORS 2N4999 • 2N5001 

ELECTRICAL CHARACTERISTICS (25°C Case Temperature unless otherwise noted) 

2N4999 2N5001 
SYMBOL CHARACTERISTICS MIN. TYP. MAX. MIN. TYP. MAX. UNITS TEST CONDITIONS 

VBE(sal) Pulsed Base Saturation Voltage (Note 3) -0.96 -1.2 -0.96 -1.2 Volts le= l.OA 

VBE(sal) Pulsed Base Saturation Voltage (Note 3) -1.28 -1.5 -1.28 -1.5 Volts le= 2.0A 
V8E(on) Pulsed Base Emitter "ON" Voltage (Note 3) -1.5 -1.5 Volts le= 2.0A 

leES Collector Cutoff Current .002 1.0 .002 1.0 µA VeE = -60V 

IEBO Emitter Cutoff Current 1.0 1.0 µA le=O 
leEx(l50•C) Collector Reverse Current 500 500 µA VeE = -60V 

ccb Collector to Base Capacitance 46 120 46 120 pf IE= 0 

NOTES: 

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) This rating refers to a high current point where collector to emitter voltage is lowest. For more information send for Fairchild Publication APP·4/2. 
(3) Pulse Conditions: length = 300 µs; duty cycle = 1 %. 
(4) Contact factory for maximum permissible power under pulsed or reverse biased operating conditions. 

MAXIMUM PERMISSIBLE DC FORWARD BIASED POWER DISSIPATION 
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VcE -COLLECTOR TO EMITTER VOLTAGE-VOLTS 
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IB = 0.1 A 

IB = 0.2A 

VeE = -5.0V 
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FAIRCHILD TRANSISTORS 2N4999 • · 2N5001 

TYPICAL ELECTRICAL CHARACTERISTICS 

· COLLECTOR CHARACTERISTICS0 

SATURATION REGION 

,!.>o.4 7 
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Ve£ -BASE TO EMITTER VOLTAGE-VOLTS 

COLLECTOR SATURATION 
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COLLECTOR CHARACTERISTICS* 
SATURATION REGION 
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VcE-COLLECTOR TO EMITTER VOLTAGE-VOLTS 

BASE CHARACTERISTICS* 
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COLLECTOR CHARACTERISTICS* 
SATURATION REGION 
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CAPACITANCE VERSUS 
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* Single family characteristic on Transistor Curve Tracer. 
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FAIRCHILD TRANSISTORS 2N4999 • 2N5001 

TYPICAL ELECTRICAL CHARACTERISTICS 

COLLECTOR CHARACTERISTICS0 

ACTIVE REGION 

o._..__..._.._.....__.__1~e-·o..__~_·_-5~5·_.c 
0 -2.0 -4.0 -6.0 -B.O -10 

VcE - COLLECTOR TO EMITTER VOLTAGE-VOLTS 

DC PULSE CURRENT GAIN 
VERSUS COLLECTOR CURRENT 

2N4999 

COLLECTOR CHARACTERISTICS0 

ACTIVE REGION 
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VcE-COLLECTOR TO EMITTER VOLTAGE-VOLTS 

COLLECTOR CHARACTERISTICS0 

ACTIVE REGION 
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VcE-COLLECTOR TO EMITTER VOLTAGE-VOLTS 

SWITCHING TIMES VERSUS 
COLLECTOR CURRENT 
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le-COLLECTOR CURRENT-AMPS 

COLLECTOR CHARACTERISTICS0 

ACTIVE REGION 
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VcE-COLLECTOR TO EMITTER VOLTAGE-VOLTS 

DC PULSE CURRENT GAIN 
VERSUS COLLECTOR CURRENT 

COLLECTOR CHARACTERISTICS* 
ACTIVE REGION 
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VcE-COLLECTOR TO EMITTER VOLTAGE-VOLTS 

le-COLLECTOR CURRENT-AMPS 

COLLECTOR CHARACTERISTICS0 

ACTIVE REGION 

VcE- COLLECTOR TO EMITTER VOLTAGE-VOLTS 

SWITCHING TIMES VERSUS 
COLLECTOR CURRENT 
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* Single family characteristic on Transistor Curve Tracer. 
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2N5002 • 2N5004 
50 WATT NPN POWER TRANSISTORS 
DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS 

SEE 2N5003 • 2N5005 FOR PNP COMPLEMENT 

• HIGH POWER •• : ••••••••••••••• 50 WAITS @Tc= 50°C, Yee= 40 V 
• HIGH VOLTAGE ••••••••••••••••• 80 V (MIN) LYceo 
• HIGH CURRENT SATURATION VOLTAGE •••• 1.5 V (MAX) YceCsat) @ 5.0 A 
• HIGH FREQUENCY • • • •••••••••••• 60 AND 70 MHz (MIN)fr 
• BETA GUARANTEED @ 3 POINTS ••.••••• 50 mA, 2.5 A AND 5.0 A 
• ISOLATED COLLECTQR PACKAGE • • • • • • • • NO ISOLATING HARDWARE REQUIRED 
• DISCRETE EMITTER GEOMETRY WITH INTEGRATED FEEDBACK RESISTORS 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 
Storage Temperature 
Operating Junction Temperature 
Lead Temperature (Soldering, 60 second time limit) 

Maximum Power Dissipation 
Total Dissipation at 50°C Case Temperature, Vee= 40 V 

(See Maximum Permissible Power Curve and Note 4) 

Maximum Voltages and Current 
V ces Collector to Emitter Voltage 
Vceo Collector to Emitter Voltage (Note 2) 
V EBO Emitter to Base Voltage 
le Collector Current 

ELECTRICAL CHARACTERISTICS (25°C Case Temperature unless otherwise noted) 

-65"C to +2oo•c 
-65°Cto +200°C 

+3oo·c 

50 Watts 

lOOVolts 
SO Volts 

6.0Volts 
5.0Amps 

2N5002 2N5004 
SYMBOL CHARACTERISTIC MIN. TYP. MAX. MIN. TYP. 

Yce0 {sust) Collector to Emitter Sustaining Voltage (Notes 2 and 3) 80 80 

BVces Collector to Emitter Breakd.own Voltage 100 100 

BVEBO Emitter to Base Breakdown Voltage 6.0 6.0 

hFe DC Pulse Current Gain (Note 3) 20 46 50 100 

hFe DC Pulse Current Gain (Note 3) 30 64 90 70 114 
hFE(-55"C) DC Pulse Current Gain (Note 3) 15 26 35 50 

hFE DC Pulse Current Gain (Note 3) 20 53 40 65 

h,. High Frequency Current Gain (f = 20 MHz) 3.0 3.4 3.5 4.4 
Vee( sat) Pulsed Collector Saturation Voltage (Note 3) 0.43 0.75 0.43 

YceCsat) Pulsed Collector Saturation Voltage (Note 3) 0.85 1.5 0.85 

Additional Electrical Characteristics on page 2 
Notes on page 2 

313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962·50il, TWX: 910·379·6435 
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MAX. 

200 

0.75 

1.5 

PHYSICAL DIMENSIONS 
(in accordance with JEDEC T0·59 outline) 

Emitter 
Lead No. 1 

NOTES: All dimensions m inches 

All leads electrically isolated from case 

Package weight 1s 6.44 arams 

UNITS TEST CONDITIONS 

Volts le= lOOmA 18 =0 
Volts lc=l.OmA VBE = 0 
Volts le= 0 le= l.OmA 

le= 50 mA Yce=5.0V 
le= 2.5A Yee= 5.0V 

le= 2.5A Vce=5.0V 
le= 5.0A Yee= 5.0V 
le= 0.5A Yee= 5.0V 

Volts le= 2.5A 18 = 0.25A 

Volts le= 5.0A 18 =0.5A 

•Planar is a patented Fairchild process. 

l=.AI R C_H I LCJ 

SEMICONDUCTOR 
A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 



FAIRCHILD TRANSISTORS 2N5002 • 2N5004 

ELECTRICAL CHARACTERISTICS (25°C Case Temperature unless otherwise noted) 

2NS002 2N5004 
SYMBOL CHARACTERISTIC MIN. TYP. MAX. MIN. TYP. MAX. UNITS TEST CONDITIONS 

V8E(sat) Pulsed Base Saturation Voltage (Note 3) l.lG 1.45 l.lG 1.45 Volts le= 2.5A 
V8E(sat) Pulsed Base Saturation Voltage (Note 3) 1.50 2.2 1.50 2.2 Volts lc=5.0A 
V8E(on) Pulsed Base Emitter "ON" Voltage (Note 3) 1.45 1.45 Volts le= 2.5A 
ICES Collector Cutoff Current 0.007 1.0 0.007 1.0 µA VcE =GOV 
IEBO Emitter Cutoff Current 1.0 1.0 µA lc=O 
lcEx(150°C) Collector Reverse Current 500 500 µA VcE =GOV 
ccb Collector to Base Capacitance 90 250 90 250 pF IE= 0 

NOTES: 

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) This rating refers to a high current point where collector to emitter voltage is lowest. For more information send for Fairchild Publication APP-4/2. 
(3) Pulse Conditions: length= 300µs; duty cycle= 1 %. 
(4) Contact factory for maximum permissible power under pulsed or reverse biased operating conditions. 
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FAIRCHILD TRANSISTORS 2N5002 • 2N5004 

TYPICAL ELECTRICAL CHARACTERISTICS 

COLLECTOR CHARACTERISTICS* 
SATURATION REGION 
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le-COLLECTOR CURRENT-AMPS 

Ver-COLLECTOR TO EMITTER VOLTAGE-VOLTS 
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•single Family Characteristics on Transistor Curve Tracer. 
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'FAIRCHILD TRANSISTORS 2N5002 • 2N5004 

TYPICAL ELECTRICAL CHARACTERISTICS 
2N5002 

COLLECTOR CHARACTERISTICS* 
ACTIVE REGION 
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COLLECTOR CHARACTERISTICS* 
ACTIVE REGION 
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ACTIVE REGION 
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COLLECTOR CHARACTERISTICS* 
ACTIVE REGION 
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*Single Family Characteristics on Transistor Curve Tracer. 

2N5004 

SWITCHING TIMES VERSUS 
COLLECTOR CURRENT 

le-COLLECTOR CURRENT-AMPS 

COLLECTOR CHARACTERISTICS0 

ACTIVE REGION 
COLLECTOR CHARACTERISTICS" 

ACTIVE REGION 
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SWITCHING TIMES VERSUS 
COLLECTOR CURRENT 
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2N5003 · 2N5005 
50 WATT PNP POWER TRANSISTORS 

DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS 

FEATURES 

• HIGH POWER·· 50 WATTS @ Tc= 50°C, Vee= - 40 V 

• HIGH VOLTAGE·· -80 V (MIN) LVceo 

• HIGH CURRENT SAT. VOLTAGE·· -1.5 V (MAX) Vce(sat) @ 5.0 A 

• HIGH FREQUENCY· • 60 AND 70 MHz (MIN) fr 

• BETA GUARANTEED @ 3 POINTS • • 50 mA, 2.5 A AND 5.0 A 

• ISOLATED COLLECTOR PACKAGE • • NO ISOLATING HARDWARE REQUIRED 

• DISCRETE EMITTER GEOMETRY WITH INTEGRATED FEEDBACK RESISTORS 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 
Storage Temperature 
Operating Junction Temperature 
Lead Temperature (Soldering, 60 seconds time limit) 

Maximum Power Dissipation 
Total Dissipation at 50 • C Case Temperature, VeE = - 40 V 

(See Maximum Permissible Power Curve and Note 4) 

Maximum Voltages and Current 
V ces Collector to Emitter Voltage 
V cm Collector to Emitter Voltage (Note 2) 
Ve60 Emitter to Base Voltage 
le Collector Current 

ELECTRICAL CHARACTERISTICS (25°C Case Temperature unless otherwise noted) 

2N5003 
SYMBOL CHARACTERISTIC MIN. TYP. 

Vceo(sust) Collector to Emitter Sustaining Voltage (Notes 2 and 3) -80 

BVces Collector to Emitter Breakdown Voltage -100 

BVEBO Emitter to Base Breakdown Voltage -5.5 

hFE DC Pulse Current Gain (Note 3) 20 52 

hFE DC Pulse Current Gain (Note 3) 30 50 

hFe(-55°C) DC Pulse Current Gain (Note 3) 15 32 

hFE DC Pulse Current Gain (Note 3) 20 38 

hfe High Frequency Current Gain (f = 20 MHz) 3.0 4.05 

SEE 2N5002 • 2N5004 FOR NPN COMPLEMENT 

-65°Cto +2oo·c 
-65°Cto +2oo•c 

+3oo·c 

50 Watts 

-100 Volts 
- 80 Volts 
- 5.5Volts 

5.0Amps 

2N5005 
MAX. MIN. TYP. MAX. 

-80 

-100 

-5.5 

50 133 

90 70 114 200 

35 90 

40 77 

3.5 4.85 

PHYSICAL DIMENSIONS 
(in accordance with JEDEC T0-59 outline) 

Base 
Lead No. 2 

Emitter 
Lead No. 1 

i----m 
Collector 
Lead No. 3 

NOTES: All dimensions in inches 

UNITS 

Volts 

Volts 

Volts 

All leads electrically isolated from case 

Package weight is 6.44 grams 

TEST CONDITIONS 

le= 100 mA la=O 

le= l.OmA Vae = 0 

lc=O le= 1.0 mA 

lc=50mA Vce=-5.0V 

lc=2.5A Vce=-5.0V 

le= 2.5A Vee= -5.0V 

lc=5.0A Vee= -5.0V 

lc=0.5A Vce=-5.0V 

Vee( sat) Pulsed Collector Saturation Voltage (Note 3) -0.45 -0.75 -0.45 -0.75 Volts le= 2.5A 18 = 0.25A 

Vce(sat) Pulsed Collector Saturation Voltage (Note 3) -0.9 -1.5 -0.9 -1.5 Volts le= 5.0A 18 =0.5A 

Additional Electrical Characteristics on page 2 *Planar is a patented Fairchild process. 

FAIRCHILC> 
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2N5003 · 2N5005 
50 WATT PNP POWER TRANSISTORS 

DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS 

FEATURES 

• HIGH POWER·· 50 WATTS @ Tc= 50°C, Yee= - 40 V 

• HIGH VOLTAGE· • -80 V (MIN) LYceo 
• HIGH CURRENT SAT. VOLTAGE-· -1.5V (MAX) Yce(sat)@ 5.0A 

• HIGH FREQUENCY • • 60 AND 70 MHz (MIN) f1 

• BETA GUARANTEED @ 3 POINTS • • 50 mA, 2.5 A AND 5.0 A 

• ISOLATED COLLECTOR PACKAGE • • NO ISOLATING HARDWARE REQUIRED 
• DISCRETE EMITTER GEOMETRY WITH INTEGRATED FEEDBACK RESISTORS 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 
Storage Temperature 
Operating Junction Temperature 
Lead Temperature (Soldering, 60 seconds time limit) 

Maximum Power Dissipation 
Total Dissipation at 50°C Case Temperature, VeE =- 40V 

(See Maximum Permissible Power Curve and Note 4) 

Maximum Voltages and Current 
V eEs Collector to Emitter Voltage 
Vem Collector to Emitter Voltage (Note 2) 
V EBO Emitter to Base Voltage 
le Collector Current 

ELECTRICAL CHARACTERISTICS (25°C Case Temperature unless otherwise noted) 

2N5003 
SYMBOL CHARACTERISTIC MIN. TYP. 

Yceo(sust) Collector to Emitter Sustaining Voltage (Notes 2 and 3) -80 

BVeES Collector to Emitter Breakdown Voltage -100 

BVEBO Emitter to Base Breakdown Voltage -5.5 

hFe DC Pulse Current Gain (Note 3) 20 52 

hFE DC Pulse Current Gain (Note 3) 30 50 

hFE(-55°C) DC Pulse Current Gain (Note 3) 15 32 

hFe DC Pulse Current Gain (Note 3) 20 38 

h,. High Frequency Current Gain (f = 20 MHz) 3.0 4.05 

SEE 2N5002 • 2N5004 FOR NPN COMPLEMENT 

-65°Cto +2oo·c 
-65°Cto +zoo•c 

+3oo·c 

50 Watts 

- lOOVolts 
- 80Volts 
- 5.5 Volts 

5.0Amps 

2N5005 
MAX. MIN. TYP. MAX. 

-80 

-100 

-5.5 

50 133 

90 70 114 200 

35 90 

40 77 

3.5 4.85 

PHYSICAL DIMENSIONS 
(in accordance with JEDEC T0-59 outline) 

Base 
Lead No. 2 

Emitter 
Lead No. 1 

NOTES: All dimensions in inches 

Alt leads electrically isolated from case 
Package weight 1s 6.44 grams 

UNITS TEST CONDITIONS 

Volts le= lOOmA la=O 

Volts le= l.OmA VBE = 0 

Volts le=O IE= 1.0 mA 

lc=50mA Yee= - 5.0V 

le= 2.5A Yee= - 5.0V 

le= 2.5A VeE=-5.0V 

lc=5.0A Yce=-5.0V 

lc=0.5A Yee=- 5.0V 

Vee(sat) Pulsed Collector Saturation Voltage (Note 3) -0.45 -0.75 -0.45 -0.75 Volts le= 2.5A 18 = 0.25A 

Yce(sat) Pulsed Collector Saturation Voltage (Note 3) -0.9 -1.5 -0.9 -1.5 Volts le= 5.0A 18 =0.5A 

Additional Electrical Characteristics on page 2 *Planar is a patented Fairchild process. 
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FAIRCHILD TRANSISTORS 2N5003 • 2N5005 

., 

COLLECTOR CHARACTERISTICS 
SATURATION REGION 
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TYPICAL ELECTRICAL CHARACTERISTICS 
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FAIRCHILD TRANSISTORS 2N5003 • 2N5005 

COLLECTOR CHARACTERISTICS 
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TYPICAL ELECTRICAL CHARACTERISTICS 

2N5003 
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SWITCHING TIMES VERSUS 
COLLECTOR CURRENT 
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2N5006 · 2N5008 
100 WATT NPN POWER TRANSISTORS 

DIFFUSED SILICON PLANAR':' EPITAXIAL TRANSISTORS 

• HIGH POWER· -100 WATTS@ Tc= 50°C, Vee= 40 V 

• HIGH VOLTAGE·· 80 V (MIN) LVcEo 

• HIGH CURRENT SATURATION VOLTAGE • • 1.5 VOLTS (MAX) Vce(sat) @ 10 A 

• HIGH FREQUENCY·· 30 AND 40 MHz (MIN) fr 

• BETA GUARANTEED AT 3 POINTS • • 100 mA, 5.0 A AND 10 A 

• ISOLATED COLLECTOR PACKAGE • • NO ISOLATING HARDWARE REQUIRED 
• DISCRETE EMITTER GEOMETRY WITH INTEGRATED FEEDBACK RESISTORS 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 
Storage Temperature 
Operating Junction Temperature 
Lead Temperature (Soldering, 60 seconds time limit) 

Maximum Power Dissipation 
Total Dissipation at 50°C Case Temperature,Vce = 40V 

(See Maximum Permissible Power Curve and Note 4) 

Maximum Voltages and Current 
YeEs Collector to Emitter Voltage 
VeEO Collector to Emitter Voltage (Note 2) 
VEso Emitter to Base Voltage 
le Collector Current 

ELECTRICAL CHARACTERISTICS (25 ° C Case Temperature unless otherwise noted) 

2N5006 
SYMBOL CHARACTERISTIC MIN. TYP. 

Yceo(sust) Collectqr to Emitter Sustaining Voltage (Notes 2 and 3) 80 

BVeEs Collector to Emitter Breakdown Voltage 100 

BVEBO Emitter to Base Breakdown Voltage 6.0 

hFE DC Pulse Current Gain (Note 3) 20 35 

hFe DC Pulse Current Gain (Note 3) 30 42 

hFE(-55°c> DG Pulse Current Gain (Note 3) 12 18 

hFe DC Pulse Current Gain (Note 3) 20 33 

h1. High Frequency Current Gain (f = 20 MHz) 1.5 2.05 

VeE(sat) Pulsed Collector Saturation Voltage (Note 3) 0.55 

Yce(sat) Pulsed Collector Saturation Voltage (Note 3) 1.1 

Additional Electrical Characteristics on page 2 

SEE 2N5007 • 2N5009 FOR PNP COMPLEMENT 

-65°c to +2oo•c 
-65°c to +2oo·c 

MAX. 

90 

0.9 

1.5 

+3oo·c 

100 Watts 

100 Volts 
80 Volts 
6.0 Volts 
lOAmps 

2N5008 
MIN. TYP. 

80 

100 

6.0 

50 95 

70 108 

35 51 

45 91 

2.0 2.8 

0.55 

1.1 

MAX. 

200 

0.9 

1.5 

Emitter 

PHYSICAL DIMENSIONS 
Similar to JEDEC (T0·61) 

lead No.!~ 

UNITS 

Volts 

Volts 

Volts 

Volts 

Volts 

NOTES: All d1mens1onsin'onches 

All leads electrtcally1sol1ted from case 
P1c~a1e wei1ht is 14.l 1rams 

TEST CONDITIONS 

le =200mA 18 =0 

le= 1.0 mA VBE = 0 

le=O IE= 1.0 mA 

le= 100 mA Yee= 5.0V 

le= 5.0A Vee= 5.0V 

le= 5.0A VeE = 5.0V 

le= lOA Yee= 5.0V 

le= 2.0A Vee= 5.0V 

le= 5.0A 18 =0.5A 

le= lOA 18 = l.OA 

•Planar is a patented Fairchild process. 

FAIRCHILCJ 

SEMICDNDUCTDR 
313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 A DIVISION OF F.\lRCHllD CAMERA ANO INSTRUMENT CORPORATION 

8-36 



FAIRCHILD. TRANSISTORS 2N5006 • 2N5008 

ELECTRICAL CHARACTERISTICS (25°C Case Temperature unless otherwise noted) 

2N500G 2N5008 
SYMBOL CHARACTERISTIC MIN. TYP. MAX. MIN. TYP. MAX. UNITS TEST CONDITIONS 

V8e(sat) Pulsed Base Saturation Voltage (Note 3) 1.2 1.8 1.2 1.8 Volts le= 5.0A 

V8e(sat) Pulsed Base Saturation Voltage (Note 3) 1.7 2.2 1.7 2.2 Volts le= lOA 

V8e(on) Pulsed Base Emitter "ON" Voltage (Note 3) 1.8 1.8 Volts le= 5.0A 

Ices Collector Cutoff Current 0.014 1.0 0.014 1.0 µA Yee= GOV 

(EBO Emitter Cutoff Current 1.0 1.0 µA lc=O 

lcex(l50°C) Collector Reverse Current 500 500 µA Yee= GOV 

ccb Collector to Base Capacitance (f = 1.0 MHz) 235 275 235 275 pf le =0 

NOTES:· 

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) This rating refers to a high current point where collector to emitter voltage is lowest. For more information send for Fairchild Publication APP-4/2. 
(3) Pulse Conditions: length = 300µs; duty cycle = 1 % . 
(4) Contact factory for maximum permissible power under pulsed or reverse biased operating conditions. 

MAXIMUM PERMISSIBLE DC FORWARD BIASED POWER DISSIPATION 

18 = 0.5A 

18 = l.OA 

Yee= 5.0V 

Yee= 0 

Yi:e = 5.0V 

Yee= 2.0V 

Yee= lOV 
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FAIRCHILD TRANSISTORS 2N5006 • 2N5008 

TYPICAL ELECTRICAL CHARACTERISTICS 

COLLECTOR CHARACTERISTICS0 
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FAIRCHILD TRANSISTORS 2N5006 • 2N5008 

TYPICAL ELECTRICAL CHARACTERISTICS 

2N5006 
COLLECTOR CHARACTERISTICS* 

ACTIVE REGION 
COLLECTOR CHARACTERISTICS• 

ACTIVE REGION 
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*Single family characteristic on Transistor Curve Tracer. 
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SWITCHING TIMES 
VERSUS COLLECTOR CURRENT 

3.0 Tl-
2.0 1--1--1--+-+--+-Vcc • lov ___,__ 

181 ·182·1c110 

0.01.__..__....___._~~~~~~~ 

0 2.0 4.0 6.0 8.0 10 

Ic-CO~LECTOR CURRENT-AMPS 



2N5007 • 2N~5009 
100 -WATT.·PNP POWER TRANSISTORS 
DIFFUSE!:) SILICON PLANAR* EPITAXIAL TRANSISTORS 

SEE 2N5006 • 2N50()_8 FO~ NPN COMPLEMENT 

• HIGH POWER •••••••.• ·; ••••.•• 100 WATTS AT Tc= 50°C, VcE = -40 V. 
• HIGH VOLTAGE , •••• ' ••••••• '. ••• -80 V (MIN) LYceo . . 
• HIGH CURRENT SATURATION VOLTAGE ••• -1.5 V (MAX) YceisatJ AT 10 A 
• HIGH FREQUENCY •••••• · ••••• ; •• 30 AND 40 MHz (MIN) fr 
• BETA GUARANTEED AT· 3 ·POINTS • • • • • • 100 mA, 5.0 A AND 10 ·A 
• ISOLATED COLLECTOR. PACKAGE •••••• NO ISOLATING HARDWARE REQUIRED 
• DISCRETE EMITTER GEOMETRY WITH INTEGRATED FEEDBACK RESISTORS 

ABSOLUTE MAXI.MUM RATINGS (Note 1) 

Maximum Temperatures 
Storage Temperature 
Operating Junction Temperature 
Lead Temperature (Soldering, 60 seconds time limit) 

Maximum Power Dissipation 
Total. Dissipation at 50°C Case Temperature, Yee= -40 V 

(See Maximum Permissible Powe~ Curve and Note 4) 

Maximum Voltages and Current 
V cEs Collector to Emitter Voltage 
V cw Collector to Emitter Voltage (Note 2) 
VEBO Emitter to Base Voltage 
I c Collector Current 

ELECTRICAL CHARACTERISTICS (25°C Case Temperature unless otherwise noted) 

-65°C to +200°C 
-65°C to +200°C 

+300°c 

100 Watts 

-100 Volts 
-SO Volts 
-5.5Volts 

lOAmps 

2N5007 2N5009 
SYMBOL CHARACTERISTIC MIN. MAX. MIN. MAX. 

YceO(sus} Collector to Emitter Sustaining Voltage (Notes 2 and 3) -80 -80 

BVcEs Collector to Emitter Breakdown Voltage -,.100 -100 

BVEBO Emitter to Base Breakdown Voltage -.5.5· -5.5 

hFe DC Pulse Current. Gain (Note 3) 20 50 

hFe DC Pulse Current Gain (Note 3) 30 90 70 200 

hFE(-55°C) DC Pulse Curr!mt Gain (Note 3) 12 35 

hFe DC Pulse Current Gain (Note 3) 20 45 

h1. High Frequency CunentGain (f = 20 MHz) 1.5 2.0 

VCE(sat) Pulsed Collector Saturation Voltage (Note 3) -0.9 -0.9 

Vce(sat} Pulsed Collector Saturation Voltage (Note 3) -1.5 -1.5 

·Additional Electrical Characteristics on page 2 

313 FAIRCHILD DRIVE, MOUNTAIN VIEW, .CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 

8-40 

UNITS 

Volts 

Volts 

Volts 

Volts 

Volts 

PHYSICAL DIMENSIONS 
Similar to JED EC (T0·61) 

NOTES: All dimensions in inches 
Al1 leadseleetncallyisolatedfromcase 
Packasa weigllt is 14.I grams 

TEST CONDITIONS 

le.,;, 200 mA le =0 
le;= 1.0 mA VBE = 0 

lc=O IE= 1.0 mA 

le= lOOmA Yee= -5.0V 

le= 5.0A Yee= -5.0V 

le= 5.0A VcE = -5.0V 

le= lOA Yee= -5.0V 

le= 2.0A Yee= -5.0V 

le= S:OA IB = 0.5A 

le= lOA le= l.OA 

*Planar is a· patented Fairchild proce_ss .. 

FAIRCHIL.CJ 

SEMICONDUCTOR 
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FAIRCHILD TRANSISTORS 2N5007 • 2N5009 

ELECTRICAL CHARACTERISTICS (25°C Case Temperature unless otherwise noted) 

2N5007 2N5009 
SYMBOL CHARACTERISTIC MIN. MAX. MIN. MAX. 

VRE(sat) Pulsed Base Saturation Voltage (Note 3) -1.8 -1.8 

VRE(sai) Pulsed Base Saturation Voltage (Note 3) -2.2 -2.2 

vl~E(!Yl) Pulsed Base Emitter "ON" Voltage (Note 3) -1.8 -1.8 

ICES Collector Cutoff Current 1.0 1.0 

Imo Emitter Cutoff Current 1.0 1.0 

ICEx(150°C) Collector Reverse Current 500 500 

ccb Collector to Base Capacitance (f = 1.0 MHz) 500 500 

NOTES: 

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

(2) This rating refers to a high current point where collector to emitter voltage is lowest. 

(3) Pulse Conditions: length= 300 µs; duty cycle= I%. 
(4) Contact factory for maximum permissible power under pulsed or reverse biased operating conditions. 

UNITS 

Volts 

Volts 

Volts 

µA 

pA 

pA 

pF 

TEST CONDITIONS 

le= 5.0A IB = 0.5 A 

le= 10 A IB = l.OA 

le= 5.0 A VCE = -5.0 v 
VCE = -60 V VBE = 0 

le= 0 VEB = -4.0 v 
VCE = -60 v VEB = -2.0 v 
IE= 0 Yes= -lOV 

MAXIMUM PERMISSIBLE DC FORWARD BIASED POWER DISSIPATION 

U') ..... ..... 
< • I 
z 
0 
..... 
< 
Q.. 
c;; 
!:!? 
Cl 

Q:: 
L..i • 0 
Q.. 

I 
Cl 

Q.. 

140 

120 

f 
100 

oq 

80 

r-JI 
....J 

~!!:>_J 

~ii 
l<J 
Q. 

60 
~ 

t--.::> 
~ 
~ 1--; 

40 

20 I ... 

0 
0 -10 

Tc= 25°c 

~ 
T ~= 50°

1
c ~ 

~ 
Tc= 15:c ~ 

~ 

T ! = 10010 c ~ 
~ 

T J= 125IC 
~ 
~ 
~ 

Tc= 150°c 

TI= 17J°C 

-20 -30 -40 -50 -60 

JOTE J _ 

\.. 
~ .... 
~ ~ 
~ 

"Ill 

-70 -80 

20 

50 

80 

110 

140 

170 

200 
-90 

VcE - COLLECTOR TO EMITTER VOLTAGE-VOLTS 

8-41 

<..> 
0 

I 
L..i 
Q:: 
:;) ..... 
< 
Q:: 
L..i 
Q.. 
2 
L..i 
..... 
L..i 
U') 

< 
<..> 

I 

.,_<.> 



2N5083•2N5084•2N5085 
35 WATT NPN POWER TRANSISTORS 
DIFFUSED SILICON PLANAR,:' EPITAXIAL TRANSISTORS 

• HIGH VOLTAGE •.•.. 150 AND 120 VOLT (MIN) BVees• 80 AND 60 VOLT (MIN) LVeeo 
• LOW Veefsat) •••••• 1.0 VOLT (MAX) AT le= 10 A, 18 = 2.0 A 
• Hl.GH SPEED • • • . . . MAX. t0n OF 350 ns AND t011 OF 650 ns AT le = 5.0 A, 18 = 0.5 A 
• HIGH FREQUENCY ... fr = 50 AND 80 MHz (MIN) 
• LOW LEAKAGE •.•.. MAX. ICES OF 100 µA AT 150°C AS A RESULT OF 

PLANAR CONSTRUCTION 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 

Storage Temperature Range 
Operating Junction Temperature 
lead Temperature (Soldering, 60 second time limit) 

-65°c to +200°c 
+200°c 
+300°c 

Maximum Power Dissipation (Notes 2 and 3) 

Total Dissipation at 25°C Case Temperature 

2N5083 
Maximum Voltages and Currents 2N5084 

Vcso Collector to Base Voltage 120 Volts 
Yem Collector to Emitter Voltage (Note 4) 60 Volts 
V EBO Emitter to Base Voltage 6.0 Volts 
le Collector Current 10 Amps 
18 Base Current 2.0 Amps 

ELECTRICAL CHARACTERISTICS (25°C Case Temperature unless otherwise noted) 

SYMBOL CHARACTERISTICS MIN. 

liVces Collector to Emitter 2N5083 
Breakdown Voltage 2N5084 120 

2N5085 150 

VCEO{sus) Collector to Emitter 2N5083 
60 Sustaining Voltage 2N5084 

(Notes 4 and 5) 2N5085 80 

BVEBO Emitter to Base Voltage 6.0 

ICES Collector Reverse Current 2N5083 
~ 2N5084 

2N5085 

IEBO Emitter Reverse Current 

hFE D.C. Pulse Current Gain 2N5084 100 
(Note 5) 2N5083 

40 2N5085 

VeE(sat) Pulsed Collector Saturation Voltage (Note 5) 

VBE(sat) Pulsed Base Saturation Voltage (Note 5) 

VCE{sat) Pulsed Collector Saturation Voltage (Note 5) 

VBE{sat) Pulsed Base Saturation Voltage (Note 5) 

ccb Collector to Base Capacitance 

c.b Emitter to Base Capacitance 

Notes on Page 2 Additional Electrical Characteristics on Page 2 

35 Watts 

2N5085 

150 Volts 
80 Volts 
6.0 Volts 
IO Amps 
2.0Amps 

TYP. 

0.001 

0.001 

0.002 

150 

75 

0.8 

1.15 

0.35 

1.0 

45 

330 

MAX. 

1.0 

1.0 

1.0 

300 

120 

1.0 

1.8 

0.5 

1.3 

80 

500 

313 .FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 

8-42 

PHYSICAL DIMENSIONS 
(in accordance with JEDEC T0-59 outline) 

Emitter 
Lead No. 1 

Base 
Lead No. 2 

Collector 
Lead No. 3 ,__ __ m 

3 LEADS ·g~~ DIA . 

UNITS 

Volts 

Volts 

Volts 

Volts 

Volts 

µA 

µA 

µA 

Volts 

Volts 

Volts 

Volts 

pF 

pF 

10-32 UNF 

. 150 

.090 

1-,.....;::;=; ........ -

! 
2A THO (COATED) 

NOTES: All dimensions in inches 

All leads electrically isolated from case 

Package weight is 6.44 grams 

TEST CONDITIONS 

le= 1.0 mA Vae = 0 

le= 1.0 mA Vee= 0 

le= 50 mA 16 = 0 

le= 50 mA 18 = 0 

le= 0 IE= 1.0 mA 

VcE = 60V VBE = 0 

VcE = 100 V VBE = 0 

le =0 VEB = 4.0V 

lc=2.0A VcE = 2.0V 

le= 2.0A VcE = 2.0V 

le= lOA 18 = 2.0A 

le= 10 A 18 = 2.0A 

le= 5.0A IB = 0.5A 

le= 5.0A IB = 0.5A 

IE= 0 Vc6 = lOV 

le =0 VEB = 0.5 v 
*Planar is a patented Fairchild process. 

F=.A.IRCHILC> 
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FAIRCHILD TRANSISTORS 2N5083 • 2N5084 • 2N5085 

ELECTRICAL CHARACTERISTICS (25°C Case Temperature unless otherwise noted) 

SYMBOL CHARACTERISTICS MIN. TYP. MAX. UNITS TEST CONDITIONS 

td Delay Time (Note 6) 20 50 ns le= 5.0A 

tr Rise Time (Note 6) 160 300 ns le= 5.0A 

t, Storage Time (Note 6) 180 350 ns le= 5.0A 

tf Fall Time (Note 6) 120 300 ns le= 5.0A 

h1. High Frequency Current 2N5084 4.0 6.0 le= O.SA 
Gain (f = 20 MHz) 2N5083 

~ le= O.SA 2N5085 2.5 6.0 

hFe(-55°C) D.C. Pulse Current Gain 2N5084 35 75 le= 2.0A 
(Note 5) 2N5083 t 15 40 le= 2.0A 2N5085 

lees(l50"C) Collector Reverse Current 2N5083 t 2.0 100 µA VeE =GOV 
2N5084 
2N5085 3.0 100 µA VeE = lOOV 

MAXIMUM PERMISSIBLE DC FORWARD BIAS POWER DISSIPATION 

25 Tc=75oc\l 

1 l \ll 
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T c = 200°1c "' "' "' 0-----------.._ ...... _.-., _______________ ...... _________ ..__~..____.~_....~~ 
0 10 20 30 40 50 60 70 

VcE - COLLECTOR TO EMITTER VOLTAGE - VOLTS 

NOTES: 
(!) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 
(3) See Maximum Permissible D.C. Forward Bias Power Dissipation graph. 

80 90 

(4) This rating refers to a high current point where collector to emitter voltage is lowest. For more information send for Fairchild Publication APP-4/2. 
(5) Pulse Conditions: length = 300 µs; duty cycle= I%. 
(6) Test conditions are given in the switching circuit. 
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VBE = 0 

VBE = 0 



FAIRCHILD TRANSISTORS 2N5083 • 2N5084 • 2N5085 

COLLECTOR CHARACTERISTICS* 
ACTIVE REGION 

VcE ·COLLECTOR TO EMITTER VOLTAGE· VOLTS 

COLLECTOR CHARACTERISTICS'" 
SATURATION REGION 
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TYPICAL ELECTRICAL CHARACTERISTICS 

2N5083 • 2N5085 
COLLECTOR . CHARACTERISTICS0 

ACTIVE REGION 
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COLLECTOR CHARACTERISTICS0 

SATURATION REGION 
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COLLECTOR CHARACTERISTICS* 
ACTIVE REGION 
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COLLECTOR CHARACTERISTICS* 
SATURATION REGION 
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TYPICAL ELECTRICAL CHARACTERISTICS 

2N5084 

COLLECTOR CHARACTERISTICS'" 
ACTIVE REGION 
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COLLECTOR CHARACTERISTICS* 
SATURATION REGION 
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ACTIVE REGION 
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COLLECTOR CHARACTERISTICS'" 
SATURATION REGION 
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*Single family characteristics on Transistor Curve Tracer 
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FAIRCHILD TRANSISTORS 2N5083 • 2N5084 • 2N5085 

COLLECTOR SATURATION 
VOLTAGE VERSUS 

PULSED COLLECTOR CURRENT 
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2N5083 • 2N5085 
DC PULSE CURRENT GAIN 

VERSUS COLLECTOR CURRENT 
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SWITCHING TIMES VERSUS 
COLLECTOR CURRENT 
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2N5147 • 2N5149 
6 WATT PNP POWER TRANSISTORS 

DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS 
SEE 2N5148 • 2N5150 FOR NPN COMPLEMENT 

• HIGH POWER ••••••••••••••••• 6 WAITS AT Tc= 50°C, Vee= -40 V 
• HIGH VOLTAGE •••••••••••••••• ...:.so V (MIN) LVceo 
• HIGH CURRENT SATURATION VOLTAGE ••• -0.85 V (MAX) V ce(sat) AT le = 2.0 A 
• HIGH FREQUENCY •••••••••••••• 50 AND 60 MHz (MIN) fr 
• BETA GUARANTEED AT 3 POINTS •••••• 50 mA, 1.0 A AND 2.0 A 
• DISCRETE EMITTER GEOMETRY WITH INTEGRATED FEEDBACK RESISTORS 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 
Storage Temperature 
Operating Junction Temperature 
Lead Temperature (Soldering, 60 second time limit) 

Maximum Power Dissipation 
Total Dissipation at 50°C Case Temperature, Vee = -40 V 

at 2S°C Ambient Temperature 
(See Maximum Permissible Power Curve and Note 4) 

Maximum Voltages and Current 
V eEs Collector to Emitter Voltage 
VeEO Collector to Emitter Voltage (Note 2) 
VEBO Emitter to Base Voltage 
le Collector Current 

ELECTRICAL CHARACTERISTICS (2S°C Free Air Temperature unless otherwise noted) 

2N5147 
SYMBOL CHARACTERISTICS MIN. TYP. 

Vceo(sus) Collector to Emitter Sustaining Voltage (Notes 2 & 3) -80 
BVeEs Collector to Emitter Breakdown Voltage -100 

BVEBO Emitter to Base Breakdown Voltage -5.S 

hFe DC Pulse Current Gain (Note 3) 20 39 

hFe DC Pulse Current Gain (Note 3) 30 40 

hFE( _;55°c) DC Pulse Current Gain (Note 3) lS 24 

hFe DC Pulse Current Gain (Note 3) 15 28 

hfe High Frequency Current Gain (f = 20 MHz) 2.5 4.8 

MAX. 

90 

-6S°C to +200°C 
-6S°C to +200°C 

+300°c 

6.0 Watts 
1.0 Watt 

-lOOVolts 
-80Volts 
-S.5Volts 

2.0Amps 

2N5149 
MIN. TYP. MAX. 

-80 
...,..100 

-5.S 

50 85 

70 87 200 

3S S2 

30 50 

3.0 6.1 

VeE(sat) Pulsed Collector.Saturation Voltage (Notes 3 & 5) -0.38 -0.46 -0.38 -0.46 

Vc:e(sat) Pulsed Collector Saturation Voltage (Notes 3 & S) -0.73 -0.85 -0.73 -0.85 

Additional Electrical Characteristics on page 2 Notes on page 2. 
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8-46 

UNITS 

Volts 

Volts 

Volts 

Volts 

Volts 

PHYSICAL DIMENSIONS 
in accordance with 

JEDEC (T0-39) outline 

.370 DIA I 

.350 . 1- 335 DIA -1 

·"f9 .240 

Seatmg~ ~ 

.125g·315 . j.2t 

Plane T T 
3 LEADS_/~ ~ ~ 0.5 MIN . 
. 0190JA _J_ 
.016 . 

-.210-

COLLECTOR 

NOTES: 
All dimensions in inches. 
Leads are gold plated Kovar. 
Lead No. 3 internally connected to case. 
Package weight is 1.23 grams. 

TEST CONDITIONS 

le= 100 mA la=O 
le= 1.0 mA VBE = 0 
le=O IE= 1.0 mA 

le= 50mA Vee =-5.0V 

le= 1.0A Vee= -:5.0V 
le= 1.0A VcE = -S.OV 

le= 2.0A Vee= -5.0V 

le= 0.2A Vee= -5.0V 

le= 1.0A 18 = 0.1 A 

le= 2.0A 18 = 0.2A 

*Planar is a patented Fairchild process. 

F.AIRCHILCJ 

SEMICONDUCTOR 
A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 



FAIRCHILD TRANSISTORS 2N5147 • 2N5149 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

2N5147 2N5149 
SYMBOL CHARACTERISTICS MIN. TYP. MAX. MIN. TYP. MAX. UNITS TEST CONDITIONS 

VSE(sat) Pulsed Base Saturation Voltage (Notes 3 and 5) -0.9G -1.2 -0.9G -1.2 Volts le= l.OA 

VSE(sat) Pulsed Base Saturation Voltage (Notes 3 and 5) -1.28 -1.5 -1.28 -1.5 Volts le= 2.0A 

VSE(on) Pulsed Base Emitter "ON" Voltage (Notes 3 and 5) -1.5 -1.5 Volts le= 2.0A 

ICES Collector Cutoff Current .002 1.0 .002 1.0 µA VcE =-GOV 

IEBo Emitter Cutoff Current 1.0 1.0 µA lc=O 
lcEx(l50°C) Collector Reverse Current 500 5.00 µA VcE =-GOV 

ccb Collector to Base Capacitance 4G 120 4G 120 pF IE= 0 

NOTES: 

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) This rating refers to a high current point where collector to emitter voltage is lowest.. For more information send for Fairchild Publication APP-4/2. 
(3) Pulse Conditions: length = 300 µs; duty cycle= 1 % . 
(4) Device is thermally limited under free air (ambient) operating conditions. Maximum junction to ambient thermal resistant is 175°C/Watt. 
(5) VBE(oo) and saturation voltages measured 1,4" from header. 

MAXIMUM PERMISSIBLE DC FORWARD BIASED POWER DISSIPATION 
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Tc= 25°c NOTE 4 
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VcE-COLLECTOR TO EMITTER VOLTAGE-VOLTS 
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FAIRCHILD TRANSISTORS ·2N5147 , 2N5l49 

COLLECTOR CHARACTERISTICS• 
SATURATION REGION 
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!;; 
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~ =~.: ~1c._•-'10-"18"l--+-+-+---+----l 
~ -0.81----+-+--1-+----1---< 

g -o.11----+-+--+--1------1-__,1.w 
i!5 7i._ 
~ -0.6 ._____.____,___,___. _ __,_7L_____. 
~ -0.51----+-+-+-+---+1-M g<----1 

a:: -0.41----+-+-+-+----,1.l{L.._ _ __. 
I:! TA•125'C~ 
I!] -0.3 1---l---1--1--+~-.,,fl.O.j.lTA-,-25-'C--j 
81 -0.2 f---+-+-.:J...!lllill~-+7---l 
~ "TA•-j5'C 

!-0.1 i---
Jj 0 '----'--+--1--+---+---' 

0.1 0.2 0.3 0,4 0.5 1.0 2D 

le-COLLECTOR C\JRRENT-AMPS 

TYPICAL ELECTRICAL CHARACTERISTICS 

COLLECTOR CHARACTERISTICS* 
SATURATION REGION 

le•O TA•25'C 
00.._ ...... _0_A,......_--~~8 ..... ~--.. 2,...... ___ l.~6 ............ -2D 

VcE-COLLECTOR TO EMITTER VOLTAGE-VOLTS 

BASE CHARACTERISTICS* ·. 

., Jomtj 

~1.6 II 
~ 40mA-.. ' 
I 1.2 _I 
G 1--t-- le• 20mAldlW--t--t---t--t---I 
~ r·B l--+-+--+--s+-+--1-1--~ 
~ 0.41--+-+--+-j--'--+-+--t-t--~ 

OL......J'--1.--L.IJ __ _..__.__,__.__-'---' 
0 -0.4 -1.2 -1.6 -2.0 

VaE - BASE i:o EMITTER VOLTAGE - VOLTS 

BASE SATURATION VOLTAGE 
VERSUS COLLECTOR CURRENT 

(I) -1.4~-------~-~ 

':J 
~ -1.21---+-+-+-t----+-~ 
LU 

:ii !:i -to 1----+--+--+-+--~,.._,,_,,_ 
g 
~ -o.e l---,=1--.-::-;o 
Ii 
"' ~-~6f--===-l-..=:::f-t-l----+---I 
LU ... :i -0.4 l----+--+-+-t----t------1 

' 
!-0.21----+-+-+-t----+----t 

~ o..._ _ _.__..__,_,__ _ _..~__. 
0.1 0.2 ~ ~4M 1.0 

le-COLLECTOR CURRENT-AMPS 

2.0 

., 
~ 1.6 .. 
I 

!z 
if 1.2 
a 
~ 
~ 0.8 

8 
I 
.!t 0.4 

COLLECTOR CHARACTERISTICS 0 

SATURATION REGION 

:O:tlj~~I . 
t--t-l20mA ~ 

&9"'~~ 
v~~----F E:t:;: . -d-"" 

lk~~ 
~ 'i~ _j, 2 

/y 
Ir 

I-0 
0 

!.a.•0 

-o.4 -o.e -1.2 

TA •125'C 

-1.6 -ZD 

VcE-COLLECTOR TO EMITTER VOLTAGE-VOLTS 

BASE CHARACTERISTICS* 
2.0 .....--.--.---..--..--. ....--,-~-Ir-,...--.--. 

TA•125'C 100m~...... ZoOmAf----+--

., 80-l.mA-{/__ 

~. 1.6J-+-+-'-=-6o--:m+-A-...._,.(H-l--+-+-1 
E J_OmA;---
~ 1.2 t--+--+--+--+----t-1--+--,+---i 
::> 
u 
gs 1a:2o'l'A"': 

~- 0.81-+-+-t-•-+-+-l--+-+-1 

,'..u0.41-:-t-+--li .... --+-t-l--t-+-1 

10 

1.0 

0. 1 

0.0 1 

VBE - BASE TO EMITTER VOLTAGE - VOLTS 

COLLECTOR CUTOFF CURRENT 
VERSUS COLLECTOR VOLTAGE 

.l 

TA•150'C 

TA•25'C 

R
I = 0.00 1 

I 

~ 0.000 1 
- 0 -20 -40 -60 -80 -100 

VcE-COLLECTOR TO EMITTER VOLTAGE-VOLTS 

COLLECTOR TO BASE CAPACITANCE 
VERSUS REVERSE BIAS VOLTAGE 

GAIN BANDWIDTH PRODUCT 
VERSUS COLLECTOR CURRENT 

10~~~~~~~~~~~~ 
-0.1-~2 -M -1.0 -2.0 -5D -10 -20 -50 -100 

Vea-REVERSE BIAS VOLTAGE-VOLTS 

•Single Family Characteristics on Transistor Curve Tracer. 
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FAIRCHILD TRANSISTORS 2N5147 • 2N5149 

TYPICAL ELECTRICAL CHARACTERISTICS 

2N5147 
COLLECTOR CHARACTERISTICS0 

ACTIVE REGION 
COLLECTOR CHARACTERISTICS0 

ACTIVE REGION 
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2N5149 
COLLECTOR CHARACTERISTICS0 
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•Single Family Characteristics on Transistor Curve Tracer. 
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2N5148 • 2N5150 
6 WATT NPN POWER TRANSISTORS 

DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS 
SEE 2N5147 • 2N5149 FOR PNP COMPLEMENT 

• HIGH POWER •••••••••••••••• 6.0 WATTS AT Tc= 50°C, Yee= 40 V 
• HIGH VtUAGE ••• • •••••••••••• 80 V (MIN) LYceo 
• HIGH CURRENT SATURATION VOLTAGE ••• 0.85 V (MAX) Yceisatl AT 2.0 A 
• HIGH FREQUENCY •••••••••••••• 50 AND 60 MHz (MIN) fr 
• BETA GUARANTEED AT 3 POINTS • • • • • • 50 mA, 1.0 A AND 2.0 A 
• DISCRETE EMITTER GEOMETRY WITH INTEGRATED FEEDBACK RESISTORS 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 
Storage Temperature 
Operating Junction Temperature 
Lead Temperature (Soldering, 60 second time limit) 

Maximum Power Dissipation (Note 4) 
Total Dissipation at 50°C Case Temperature, Yee = 40 V 

at 25 • C Ambient Temperature 

Maximum Voltages and Current 
Yces Collector to Emitter Voltage 
Yceo Collector to Emitter Voltage (Note 2) 
Ve80 Emitter to Base Voltage 
le Collector Current 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

SYMBOL CHARACTERISTICS MIN. 

YcEO(susl Collector to Emitter Sustaining Voltage (Notes 2 and 3) 80 

BVces Collector to Emitter Breakdown Voltage 100 

BVEBO Emitter to Base Breakdown Voltage 6.0 

hFE DC Pulse Current Gain (Note 3) 20 

hFe DC Pulse Current Gain (Note 3) 30 

hFE(-55°C) DC Pulse Current Gain (Note 3) 15 

hFe DC Pulse Current Gain (Note 3) 15 

h,. High Frequency Current Gain (f = 20 MHz) 2.5 

VCE(sat) Pulsed Collector Saturation Voltage (Notes 3 and 5) 

VeE(sat) Pulsed Collector Saturation Voltage (Notes 3 and 5) 

Additional Electrical Characteristics on page 2 
Notes on page 2 

-65°C to +200°C 
-65°C to +200°C 

+300°c 

6.0 Watts 

1.0 Watt 

lOOVolts 
80Volts 
6.0Volts 
2.0Amps 

2N5148 2N5150 
TYP. MAX. MIN. TYP. 

80 

100 
6.0 

64 50 120 

63 90 70 110 

45 35 63 

33 30 56 

3.8 3.0 4.3 

0.38 0.46 0.38 

0.75 0.85 0.75 
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MAX. 

200 

0.46 

0.85 

PHYSICAL DIMENSIONS 
in accordance with 

JEDEC (T0-39) outline 

.350 .. 1-·335 DIA. -i 

.125 .260 

.37001A ~ Q315 . It 

.019 .240 

Seating= t 
Plane j T 

3LEAOS_/~ ~ ~ 0.5 MIN. 
.019DIA _l_ 
.016 . 

NOTES: All d1rnen51on' in 1nchn 
Le11d1are11old·pl1ted KOVAR 
Lead No. J 1nlernal1y connected to cue 
Package we11hl •5 1.23 grams 

UNITS TEST CONDITIONS 

Volts le= lOOmA ls=O 
Volts le= 1.0 mA Vee= 0 
Volts lc=O IE= 1.0 mA 

le= 50 mA Vee= 5.0V 
le= l.OA Vee= 5.0V 

le= l.OA VcE= 5.0V 
le= 2.0A Vee= 5.0V 
le= 0.2A Vee= 5.0V 

Volts le= l.OA 18 = 0.1 A 

Volts le= 2.0A 18 = 0.2A 

•Planar is a patented Fairchild process. 

FA.IRCHILCJ 

SEMICONDUCTOR 
A DIVISION OF FAIRCHILD CAMERA ANO INSTRUMENT-CORPORATION 



1 l.___ _______ F_'A_IR_C_Hl_LD_T_RA_N_S_IS_T_O_RS_2_N5_1_4_8_•_2_N_51_5_;_0 ______ ______. 

ElfCTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

2N5148 2N5150 
SYMBOL CHARACTERISTICS MIN. TYP. MAX. MIN. TYP. MAX. UNITS TEST CONDITIONS 

Yse(sat) Pulsed Base Saturation Voltage (Notes 3 and 5) 0.98 1.2 0.98 1.2 Volts le= I.QA 

Yse(sat) Pulsed Base Saturation Voltage (Notes 3 and 5) 1.30 1.5 1.30 1.5 Volts le= 2.0A 

V8e(on) Pulsed Base Emitter "ON" Voltage (Notes 3 and 5) 1.5 1.5 Volts le= 2.0A 

Ices Collector Cutoff Current .002 1.0 .002 1.0 µA Yee= 60V 

leso Emitter Cutoff Current 1.0 1.0 µA lc=O 
lcex<+150°C) Collector Reverse Current 500 500 µA Yee= 60V 

ccb Collector to Base Capacitance 30 70 30 70 pf le=O 

NOTES: 

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) This rating refers to a high cu·rrent point where collector to emitter voltage is lowest. For more information send for Fairchild Publication APP-4/2. 
(3) Pulse Conditions: length= 300µs; duty cycle= 1 % . 

18 =0.lA 
18 = 0.2A 

Yee= 5.0V 

Yee= 0 
Yes= 5.0V 

Yea= 2.0V 

Yea= lOV 

(4) Device is thermally limited under free air (ambient) operating conditions. Maximum junction-to-ambient thermal resistance is 175°C/Watt. Contact factory for maximum per· 
missible power under pulsed or reversed biased operating conditions. 

(5) VBE(on) and saturation voltages measured 1A" from header. 
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FAIRCHILD TRANSISTORS 2N5148 • 2N5150 
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FAIRCHILD TRANSISTORS 2N5148 • 2N5150 

TYPICAL ELECTRICAL CHARACTERISTICS 
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2N5151 • 2N5153 
10 WATT PNP POWER TRANSISTORS 
DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS 

SEE 2N5152 • 2N5154 FOR NPN COMPLEMENT 

• HIGH POWER ••••••••••••••••• 10 WAITS AT Tc= 50°C, Yee= -40V 
• HIGH VOLTAGE •••••••••••••••• - 80 V (MIN) LYceo 
• HIGH CURRENT SATURATION VOLTAGE ••• -1.5 V (MAX) Yceisatl AT 5.0 A 
• HIGH FREQUENCY •••••••••••••• 60 AND 70 MHz (MIN) fr 
• BETA GUARANTEED AT 3 POINTS •••••• 50 mA, 2.5 A AND 5.0 A 
• DISCRETE EMITTER GEOMETRY WITH INTEGRATED FEEDBACK RESISTORS 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 
Storage Temperature 
Operating Junction Temperature 
Lead Temperature (Soldering, 60 second time limit) 

Maximum Power Dissipation (Note 4) 
Total Dissipation at 50°C Case Temperature, Yee = -40 V 

(See Maximum Permissible Power Curve) 
Total Dissipation at 25°C Ambient Temperature 

Maximum Voltages and Current 
VcEs Collector to Emitter Voltage 
V CEO Collector to Emitter Voltage (Note 2) 
V EBO Emitter to Base Voltage 
le Collector Current 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

2N5151 
SYMBOL CHARACTERISTICS MIN. TYP. 

Yceo(susl Collector to Emitter Sustaining Voltage (Notes 2 and 3) -80 

BVcEs Collector to Emitter Breakdown Volage -100 

BVEBO Emitter to Base Breakdown Voltage -5.5 

hFe DC Pulse Current Gain (Note 3) 20 52 

hFe DC Pulse Current Gain (Note 3) 30 50 

hFE(-55°C) DC Pulse Current Gain (Note 3) 15 32 

hFe DC Pulse Current Gain (Note 3) 20 38 

hie High Frequency Current Gain (f = 20 MHz) 3.0 4.05 

-65°C to +200°C 
-6.5°C to +200°C 

+300°c 

10 Watts 

1.0 Watt 

-lOOVolts 
-SO Volts 
-5.5Volts 

5.0Amps 

2N5153 
MAX. MIN. TYP. MAX. 

-80 
-100 

-5.5 

50 133 
90 70 114 200 

35 90 

40 77 

3.5 4.85 

UNITS 

Volts 

Volts 

Volts 

PHYSICAL DIMENSIONS 
in accordance with 

JEDEC (T0-39) outline 

.37001A ~ 

·r .240 

350.llSQl-~~~OIA .. '.t 
Seatine:= ' 
Plane f T 

3 LEAOS_/a a a 0.5 MIN. 
.019 DIA I 
.016 . _J_ 

COLLECTOR 

NOTES All dimensions m inches 
Leads a1e gold plated l<OVAA 
Lead No 3 internally connected to can 
P1ck11e we11ht •5 I 23111ms 

TEST CONDITIONS 

1.c= lOOmA 18 =0 

le= 1.0 mA Vee= 0 
lc=O IE= 1.0 mA 

le =50mA Yee =-5.0V 

le= 2.5A Yee =-5.0V 

le= 2.5A Vce=-5.0V 
le= 5.0A Yee =-5.0V 

le =0.5A Yee =-5.0V 

VCE(sat) Pulsed Collector Saturation Voltage (Notes 3 and 5) -0.45 -0.75 -0;45 -0.75 Volts le= 2.5A 18 = 0.25A 

Yce(satl Pulsed Collector Saturation Voltage (Notes 3 and 5) -0.9 -1.5 -0.9 -1.5 Volts le= 5.0A 18 = 0.5A 

Additional Electrical Characteristics on page 2 *Planar is a patented Fairchild process. 

FAIRCHILCJ 

SEMICONDUCTOR 
313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 A.DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 
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. I FAIRCHILD TRANSISTORS 2N5151 • 2N5153 I ~-~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~___. 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

2N5151 2N5153 
SYMBOL CHARACTERISTICS MIN. TYP. MAX. MIN. TYP. MAX. UNITS TEST CONDITIONS 

Vee( sat) Pulsed Base Saturation Voltage (Notes 3 and 5) -1.l -1.45 -1.1 -1.45 Volts le= 2.5A le =0.25A 

VeE(sat) Pulsed Base Saturation Voltage (Notes 3 and 5) -1.55 -2.2 -1.55 -2.2 Volts le= 5.0A le= 0.5A 

Vee(on) Pulsed Base Emitter "On" Voltage (Notes 3 and 5) -1.45 -1.45 Volts le= 2.5A Vee= -5.0V 

Ices Collector Cutoff Current 0.006 1.0 0.006 1.0 µ.A Yee= -60V Vee= 0 
leeo Emitter Cutoff Current 1.0 1.0 µ.A lc=O Vee=4.0V 
lcex(15ooc) Collector Reverse Current 500 500 µ.A Yee= -60V Vee= 2.0V 

ccb Collector to Base Capacitance 170 250 170 250 pf le=O Vee= -lOV 

NOTES: 
(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) This rating refars to a high current point where collector to emitter voltage is lowest. For more information send for Fairchild Publication APP-4/2. 
(3) Pulse Conditions: length= 300 µs; duty cycle= 1%. 
(4) Device is thermally limited under free air (ambient) operating conditions. Maximum Junction-to-ambient thermal resistance is 175°C/Watt. Contact factory for maximum permissible 

power under pulsed or reversed biased operating conditions. 
(5) VaE(onJ and saturation voltages measured 1A" from header. 
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TYPICAL ELECTRICAL CHARACTERISTICS 

COLLECTOR CHARACTERISTICS0 

SATURATION REGION 

IE 4.0 l--+-+--1-M:A~~bo"'f-+--l 
~ 
!i 
i 3.0 l--t--+--lh4-+~~F-+--+--t 
a 

! w l---H--t--+--t--+-t-t--t--t---1 

~1~1--lt--t--+--t--+-t-t--T--t---1 

o ................................ _._.._ ........... ~ 

5.0 

.... o 
c 
,!. 
z ... 
111~0 
:::> 
u 

:!i 

r.o 

~1.0 

0 

0 -0.4 -o.e -1.2 -1.6 -2.0 
Ye£ - COLLECTOR TO EMITltR WOLTAGE ·VOLTS 

0 

BASE CHARACTERISTICS0 

TA• 25•c 500111A 

-D.4 -1.6 -2.0 

VeE -BASE TO EMITTER VOLTAGE -·VOLTS 

BASE SATURATION VOLTAGE 
VERSUS COLLECTOR CURRENT 

f!? -1.75 Ic•lOI9 

~ -1.50 I---+---+-+-++++++--+ ......... _..,,,.. 

~ -1.251---+-+-H++H+--+--,.t~:M--l 
~ /# 
~ ·100i---t-TA•·5!i°~ w 
~-o.75i-- ~.i~c · /1 
:ll 1 ~ 
::! -0.50 TA •1,25 C 

ii 
~-0.251---t--+-+-+-t-+tt+--+-t-+--1 
... 
~ 00.~1--0.~2~_,_o.5_._.........,1~.o--2~.o__.~~~ 

IC -COLLECTOR CURRENT ·AMPS 

COLLECTOR CHARACTERISTICS• . 
SATURATION REGION 

14.0 
~ 1--+--+--+..'f--±:;;.."1"'=+--+--+-~ 

i 3.0l--t--+-_,,,"9--t-fm '",...---,---, 
a 
I Wl--l-~~-+--1-4--+-4--I 
8 
.Y1Dt---l---t--+--+--+-t-t--+--+---1 

-o.e -1.2 -1.6 -2.0 
Ve£ - COLLECTOR TO EMITTER VOLTA6E -VOLTS 

BASE CHARACTERISTICS• 

14.0 I--+-+-+-

~ 
i 3.01--+--+--+--t-­
a 

I w 1--+--+--+--

~1.01--T-+--t-

10 

1.0 

-1.2 -1.6 
Ve£ -BASE TO EMITTER VOLTAGE -VOLTS 

COLLECTOR CUTOFF CURRENT 
VERSUS COLLECTOR VOLTAGE 

I 
A"150•c 

4• ~5·c 

2.0 

-20 -40 -60 -BO -100 

VcE ·COLLECTOR TO EMITTER VOLTAGE-VOLTS 

COLLECTOR TO BASE CAPACITANCE 
VERSUS REVERSE BIAS VOLTAGE 

GAIN BANDWIDTH PRODUCT 
VERSUS COLLECTOR CURRENT 

~1000 

... 
~ 500 
~ : 
C1 200 
... ., = 100 

I!! 

i : 
:J 10 

-,...... 

. 

J 1£•0 
I TA·25"c· 

~ 

~ 
)'.. 

-0.1 -o.2 -0.5 ·1.0 -2.0 -5.0 -10 -20 -50 -100 

Vee-REVERSE BIAS VOLTAGE -VOLTS 

*Single Fami:ly Character~stics on Transistor Curve Tracer. 

8-56 

o...__,__._......__.____,__._.....__.___~ 

0.01 0.02 0.05 0.1 0.2 0.5 1.0 2.0 

le-COLLECTOR CURRENT-AMPS 



FAIRCHILD TRANSISTORS 2N5151 • 2N5153 

TYPICAL ELECTRICAL CHARACTERISTICS 
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COLLECTOR CHARACTERISTICS* 
SATURATION REGION 
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•Single Family Characteristics on Transistor Curve Tracer. 
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2N>51~52 • 2N5154 
10 WATT NPN POWER TRANSISTORS 

DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS 
SEE 2N5151 • 2N!i1Sl FOR PNP COMPLEMENT 

• HIGH POWER , ••••••••••••••• 10 WAm AT Tc= 50°C, YcE = 40 Y 
• HIGH VOLTAGE •• ~ •••.•••••••••• 80 y (MIN) LYeEo 
• HIGH CURRENT SATURATION VOLTAGE ••• 1.5 Y (MAX) YcE(satJ AT 5.0 A 
• HIGH FREQUENCY • , • • • • • • • • • • • • 60 AND 70 MHz (MIN) fr 
• BETA GUARANTEED AT 3 POINTS • • • • • • 50 mA, 2.5 A AND 5.0 A 
• DISCRETE EMITTER'GEOMETRY WITH INTEGRATED FEEDBACK RESISTORS 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Muimum Temperatures 
storage Temperature 
Operating Junction Temperature 
Lead Temperature (Soldering, 60 second time limit)· 

Maximum Power Dissipation (Note 4) 

Total Dissipation at 50°C Case Temperature, YcE = 40 V 
(See Maximum Permissible Power Curve) 

Total Dissipation at 25°C Ambient Temperature 

Maximum Voltages and Current 

Yces 
Yceo 
Yeeo 
le 

Collector to Emitter Voltage 
Collector to Emitter Voltage (Note 2) 
Emitter to Base Voltage 
Collector Current 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

SYMBOL CHARACTERISTICS MIN. 

YcEOlsusJ Colledor to Emitter Sustaining Voltage (Notes 2 and 3) 80 

BVces Collector to Emitter Breakdown Voltage 100 

BVeeo Emitter to Base Breakdown Voltage 6.0 

hFE DC Pulse Current Gain (Note 3) 20 

hFE DC Pulse Current Gain (Note 3) 30 
hFe(-55°C) DC Pulse Current Gain (Note 3) 15 

hFE DC Pulse Current Gain (Note 3) 20 

h,. High Frequency Current Gain (f = 20 MHz) 3.0 

YcE{satJ Pulsed Collector Saturation Voltage (Notes 3 and 5) 

YcE(satJ Pulsed Collector Saturation Voltage (Notes 3 and 5) 

Additional Electrical Characteristics on page 2 
Notes on page 2 

-65°C to +200°c 
-65°C to +200°c 

+300°c 

lOWatts 

1.0Watt 

lOOVolts 
SO Volts 
6.0Volts 
5.0Amps 

2N5152 2N5154 
TYP. MAX. MIN. TYP. 

80 
100 
6.0 

4S so 100 
64 90 70 114 
26 35 50 
53 40 65 
3.4 3.5 4.4 

0.43 0.75 0.43 
0.85 1.5 0.85 

313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 
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MAX. 

200 

0.75 
1.5 

PHYSICAL DIMENSIONS 
in accordance with 

JEDEC (T0-39) out line 

.37001A ~ . ~·-r~)l. ~ ,240 

Se1tin1 ' Pl••• T T 
3 LEADS_/a ~ a 0.5 MIN. 
.019 DIA I 
.016 . _J_ 

Collector 

NOTES: Alld1mens1ons1n1nchH 
LHds1re1old·pl1led~OYAR 
Le1dNo.31ntern1llyconnectedloc1H 
P1ch1e we11ht is l .231r1ms 

UNITS TEST CONDITIONS 

Volts le= lOOmA la=O 
Volts le= 1.0 mA Yee= 0 
Volts lc=O le= l.OmA 

lc=SOmA YcE = 5.0V 
lc=2.5A Yee= 5.0V 
le= 2.5A Yee= 5.0V 
le= 5.0A Yee= 5.0V 
lc=0.5A Yee= 5.0V 

Volts le= 2.5A 18 =0.25A 
Volts le= 5.0A 18 = 0.5A 

*Planar is a patented Fairchild process. 

F=AIRCHILC 
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FAIRCHILD TRANSISTORS 2N5152 • 2N5154 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

2N5152 2N5154 
SYMBOL CHARACTERISTICS MIN. TYP. MAX. MIN. TYP. MAX. UNITS TEST CONDITIONS 

VBE[sat) Pulsed Base Sa tu ration Voltage (Notes 3 and 5) 1.16 1.45 1.16 1.45 Volts le= 2.5A le= 0.25A 

VeE(sat) Pulsed Base Saturation Voltage (Notes 3 and 5) 1.52 2.2 1.52 2.2 Volts le= 5.0A le =0.5A 

VeE(on) Pulsed Base Emitter "ON" Voltage (Notes 3 and 5) 1.45 1.45 Volts le= 2.5A VeE=5.0V 

leES Collector Cutoff Current 0.007 1.0 0.007 1.0 µA VeE = 60V VeE=O 

IEeo Emitter Cutoff Current 1.0 1.0 µA le=O VEe = 5.0V 
bx(+150°C) Collector Reverse Current 500 500 µA VeE = 60V VEe = 2.0V 

ccb Collector to Base Capacitance 80 250 80 250 pf IE=O Yee= lOV 

NOTES: 
(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) This· rating refers to a high current point where collector to emitter voltage is lowest. For more information send for Fairchild Publication APP-4/2. 
(3) Pulse Conditions: length = 300µs; duty cycle = 1 % . 
(4) Device is thermally limited under free air (ambient) operating conditions. Maximum junction-to-ambient thermal resistance is 175°C/Watt. Contact factory for maximum permissible 

power under pulsed or reversed biased operating conditions. 
(5) VeE(onl and saturation voltages measured 'A" from header. 

MAXIMUM PERMISSIBLE DC FORWARD BIASED POWER DISSIPATION 

14.-~,..............,,..............,,............,.~-..~ ........ ~ ........ ~ ........ ~ ........ ~...-~...-~..-~...-~..----,.-----.~--.1~--

~ NOTE 4 
.0-+----+---+---+---1--+----+---+---+---l--+----+---+---+---l--+----+----I .. 
(.) .... 

12 w -+---+- Tc = 25°C --+---+---+---11------+---+---+---1--+--+---+---+---t 20 
al..--t-~-+-~-+~-,~~+--~-t-..... '-. I 
c;; _"'I 
~1-+-+--+-~1--~~~---1-+--+-+--+-~--+-~ 

~ Tc =50°C ~ 
10 ~ 50 

~ ~ ~ 
~ ::& ~ 
1 Tc= 75°C ~ w 

a:: 
~ 8.0 t-11---t---+----t---11---..l.+--+---+---+-__,l--~------+---+---1--+---t---+----t 80 ::::> 

~ I ~ ~ 
~ ....... -+---+---+---+-Tc=100°c---1--+----+---+---'~~---1--+----+---+---+---11----1 ~ 

~ ' ~ ffi 6.0 t-+-+---+---+--+---+---T+---+---+--+--+--+--"~'kt-~--+--+--+--+--+---1110 ~ 
3:0 _I_ o ;::§ 
a. Tc= 125 C I 

~ ~~ ~ 
Cl. 4.0 ...... -+---+---+---t--l---+---+---+----l--l---+---+---+-""""""'....+--1---+---+---I 140 

~!lir.. Tc= 1so0 c 

2.0 ------------- Tc J 175°C -+-~+--+--l----1f----+---+1'... ...... ~r+--+--t170 

0 ..__...__ ........ _ _.. _ __. __ .___...__...._ _ _.... _ __. __ .___...__...._ _ _._ _ __,, __ .__ ____ ...,_ _ _. 200 

0 10 20 30 40 50 60 70 80 90 

VcE - COLLECTOR TO EMITTER VOLTAGE -VOLTS 
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FAIRCHILD TRANSISTORS 2N5152 ·. • 2N5154 

TYPICAL ELECTRICAL CHARACTERISTICS 

COLLECTOR CHARACTERISTICS'" 
SATURATION REGION 

~ 4.0 t--t---t----tl~""t-J;>'f'---<-cb-l""--t----1 
1-.... 
~ 
~ 3.0 f----+--HSl--'9---+-:;;;l;='l-t-+--i 
a 
~aot-+-Jl'f---+c"""""'f"--+-l--+--t----1 
j 
? 
~ 1.01---+--+--+--+--t--jl--+--t----j 

! 8 •0 
o._.._...__.__._ ...... __.~.._.._ ......... 

0 0.4 0.8 1.2 1.6 2.0 

vcE- COLLECTOR TO EMITTER VOLTAGE-VOLTS 

BASE CHARACTERISTICS* 

~ 40 
f-t--t--+-+-cl+-5o_m-tA-,tl-,f-l--t-i 

~ lOOmA 
~ 3.01-t-+-++-+-+•L-t-+--i l a 
"' g 
~ 2.0 

8 1--+-+---+---+---+-

k> 1.01--+-+--+--+--+ ""Ml 
0 L-.l..-_.J_-1........J_--' 

0 0.4 0.8 1.2 1.6 2.0 

VeE - BASE TO EMITTER VOLTAGE-VOLTS 

COLLECTOR SATURATION VOLTAGE 

i 1.0 

J.J 0.9 

~ 0.8 

~ 0.7 
S2 
~ 0.6 
!!; 
~ 0.5 

~ 0.4 

~ 0.3 

y 0.2 

io.1 
8 0 

VERSUS COLLECTOR CURRENT 

Ic•IOTe 

l. 
17 
T!i 

1/1 
TA!125'~ 
1111 ~ 

T••25'C~ 

~ ~A•-55'C-t--
H J l 

~ 1 
> 0.1 0.2 0.5 1.0 2.0 5.0 

It -COLLECTOR CURRENT-AMPS 

~. 
iii 

COLLECTOR CHARACTERISTICS'" 
SATURATION REGION 

VcE-COLLECTOR TO EMITTER VOLTAGE-VOLTS 

BASE CHARACTERISTICS* 

"' ~4.01--+-+--+--+--+-+-
'Z 
el 
~ 3.0 >---+--+--+----+-­,, 
<.> 

"' g 
~2.0 
? !--+--+--+--+-­

::: 1.0 !-+-+---+--+-

1.2 1.6 

Yer-BASE TO EMITTER VOLTAGE-VOLTS 

BASE SATURATION VOLTAGE 
VERSUS COLLECTOR CURRENT 

2.0 

1.75~-~~~-~-~-~~ 

1.50 1--1--+-+-+---+---+-+--h ... 

~ 1.25 l--t--t--t+--+----j,..Y'71---I 
> 
z i 1.00 

~ 0.75 

Ill 
~ 0.50 1---+--+--+-+--+--+-·-t--t--i 

' 
i 0.251---l--+-t+--+--+--+-+--l 

:@ 

le -COLLECTOR CURRENT-AMPS 

COLLECTOR TO BASE CAPACITANCE 
VERSUS REVERSE BIAS VOLTAGE 

~1000 

' 
~ 500 
;:! 
;:; 

~ 200 

~ 100 

g 
"' 50 

I 20 
' 

t--1 

IE•O 

TA•25°C--I 

r-..... ~ 
~ 

D>. 

~ .... 

COLLECTOR CHARACTERISTICS0 

SATURATION REGION 

Vee COLLECTOR TO EMITTER VOLTAGE-VOLTS 

BASE CHARACTERISTICS'" 
S.O TA•l25'C 500mA 

~ 4.0 f----+-+-+-'::::-+:,--:;},j91-t-+--i 
c 

E 
~ 3.0 1--+-·+-+--+--T 
El 
~ r·o 1--l--+-+-+ 
I 
~ 1.01--+-+-+--

10 

1.0 

0.1 

0.4 0.8 1.2 1.6 2.0 

VeE -BASE TO EMITTER VOLTAGE-VOLTS 

COLLECTOR CUTOFF CURRENT 
VERSUS COLLECTOR VOLTAGE 

TA•l50'C 

~ 0.01 1---1-1 g TA' 25°C 

g 
~ 0.001 

;5 
y 

§ O.OOOl 0 20 40 60 80 100 

Vc£-COLLECTOR TO EMITTER VOLTAGE-VOLTS 

GAIN BANDWIDTH PRODUCT 
VERSUS COLLECTOR CURRENT 

:J 10 01--~-+-~-I-~-+-~-~~ 
0.1 02 0.5 lO 2.0 5.0 10 20 50 100 0.01 0.02 0.05 0.1 0.2 0.5 1.0 2.0 

Vee-REVERSE BIAS VOLTAGE-VOLTS le-COLLECTOR CURRENT-AMPS 

*Single Family Characteristics on Transistor Curve Tracer. 

8-60 



FAIRCHILD TRANSISTORS 2N5152 • 2N5154 

TYPICAL ELECTRICAL CHARACTERISTICS 
2N5152 

COLLECTOR CHARACTERISTICS"' 
ACTIVE REGION 

le•O 
00"'-"'-2~.o.-._4 •. 0 ...... __.6~--'--8~~-'--'10 

COLLECTOR CHARACTERISTICS'" 
ACTIVE REGION 

2.0 4.0 6.0 8.0 10 

COLLECTOR CHARACTERISTICS'" 
ACTIVE REGION 

le•O o._..__..__..._..._....__.__.__..__.__, 

VcE - COLLECTOR TO EMITTER VOLTAGE-VOLTS VcE - COLLECTOR TO EMITTER VOLTAGE-VOLTS 

0 2.0 4.0 6.0 B.O 10 

VcE-COLLECTOR TO EMITTER VOLTAGE-VOLTS 

100 

~ 80 

"' .... 
~ 
~ 60 
a ... 
~ .... 
~ 40 
0 
0 

I 

~20 

0 

DC PULSE CURRENT GAIN 
VERSUS COLLECTOR CURRENT 

VcE • 5.0V I I 
~~'!.~~ 1'. 

t:-1 l I\ 

~ 1-~~·C ~ 
~ 

vH i--1 I 
!-' .J__)c 
~ N 

f-r l J 
0.01 O.Q2 0.05 0.1 0.2 0.5 1.0 2.0 5.0 

le-COLLECTOR CURRENT-AMPS 

COLLECTOR CHARACTERISTICS" 
ACTIVE REGION 

5.0 r-,---r-..,.--,.-:--;-:;~,::7~-.":?r-. 
TA•-55'C i.O"'~ .A'° ~ i...-1 

'%'~.:; 

i> 1.0 H.o."1"-1-+-+--+-+~ m-A+--+-+-l-----.J 

o.__..__...._...__._~1e~·o_.__.__..__.__, 
0 2.0 4.0 6.0 8.0 10 

VcE- COLLECTOR TO EMITTER VOLTAGE-VOLTS 

DC PULSE CURRENT GAIN 
VERSUS COLLECTOR CURRENT 

200 

~ 160 

"' .... 
~ 
~ 120 

... 
~ 
~ 80 
0 
0 
I 

; 40 

0 

Vc['5V 

H 
P' 

Vt1 

~ 

1~·,i.~ cs: 
~ 

~·c 

~ N 

w~ 
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le-COLLECTOR CURRENT-AMPS 

SWITCHING TIMES VERSUS 
COLLECTOR CURRENT 

201--r""'i--t-i-.,.-"'"i-..::::t--1~i--t--t---t-i 
~ 

10 LLLLL....:LJLJ:::::::J::::'.j::::l 
0 

COLLECTOR CHARACTERISTICS" 
ACTIVE REGION 

2.0 4.0 6.0 8.0 10 

Vee COLLECTOR TO EMITTER VOLTAGE-VOLTS 

1.0 2.0 3.0 4.0 5.0 

le-COLLECTOR CURRENT-AMPS 

COLLECTOR CHARACTERISTICS"' 
ACTIVE REGION 

le•O 
o .... ~ ...... -..--....-...... _.___.__. 

0 2.0 4.0 6.0 8.0 10 

VcE- COLLECTOR TO EMITTER VOLTAGE-VOLTS 

SWITCHING TIMES VERSUS 
COLLECTOR CURRENT 

2001--+--+--+--+--+--+--+--+--+--I 

le-COLLECTOR CURRENT-AMPS 

*Single Family Characteristics on Transistor Curve Tracer. 
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2N5264 
NPN HIGH VOLTAGE-HIGH CURRENT TRANSISTOR 

DIFFUSED SILICON PLANAR* EPITAXIAL DEVICE 

• HIGH VOLTAGE •••• 300 V BVeES• 180 V LVeEo 
• HIGH CURRENT ••• MAX. VeE{s•tl OF 1.25 VAT le = 7.0 A, 11 = 0.7 A 
• HIGH SPEED ••••• MAX. t1 OF 1.0 µs AT le = 7.0 A, 11 = :t:0.7 A 

ABSOLUTE MAXIMUM RATINGS (Note 1) 
Maximum Temperatures 

. storage Temperature 
Operating Junction Temperature 

Maximum Power Dissipation (Note 2) 
Total Dissipation at 25°C Case Temperature 

(See Safe Operating Area) 
Junction to Case Thermal Resistance 

Maximum Voltages and Currents 
V CBO Collector to Base Voltage 
VeEO Collector to Emitter Voltage 
V EBO Emitter to Base Voltage 
le Collector Current 
18 Base Current 

ELECTRICAL CHARACTERISTICS (25°C Case Temperature unless otherwise noted) 

SYMBOL CHARACTERISTIC 

BVeEs Collector to Emitter Breakdown Voltage 

VcE{satl Pulsed Collector Saturation Voltage (Note 3) 

VSE[sat) Pulsed Base Saturation Voltage (Note 3) 
leES Collector Cutoff Current 
BVEBo Emitter to Base Breakdown Voltage 
leso Emitter Cutoff Current 
hFE DC Pulse Current Gain (Note 3) 
VcEO(sus) Collector to Emitter Sustaining Voltage 
leES(l50°C) Collector Cutoff Current 
VeE[sat) Pulsed Collector Saturation Voltage (Note 3) 
VBE[sat) Pulsed Base Saturation Voltage (Note 3) 
ccb Collector to Base Capacitance 
hie High Frequency Current Gain (f = 20 MHz) 
ton Turn Ori Time 
tstg Storage Time 
t, Fall Time 
ton Turn On Time 
t,t9 Storage Time 
t, FailTime 

MIN. 

300 

5.0 

30 
180 

2.5 

-65°c to +200°c 
+200°c 

TYP. 

0.60 
1.20 
0.05 

0.01 
125 

0.005 
0.35 
1.10 
55 
3.5 
0.40 
0.50 
OAO 

··a1watts 

2.0°c1w 

300Volts 
180 Volts 
5.0 Volts 

10.0Amps 
2.0Amps 

MAX. 

' 1.25 
1.60 
10 

10 
300 

1.0 
0.65 
1.40 
80 

1.0 
1.5 
1.0 
1.5 
2.5 
1.5 

PHYSICAL DIMENSIONS 
in accordance with 

JEDEC (T0·3) outline 

.135MAX. 
j_·r-r-!-r'-~~~--'"r-1-,-, 

BASE 

.188 
MAX. 

NOTES: All dimensions in inches 

UNITS 

VoHs 
VoHs 
Volts 
µA 
Volts 
µA 

VoHs 
mA 
Volts 
Volts 
pF 

µS 
µS 
µS 

µS 
µS 
µs 

Leads 1 and 2 electrically isolated from case 
Case is third electrical connection (Collector) 
Leads are nickel alloy 
Package weight 8.71 grams 

TEST CONDITIONS 

le= l.OmA RaE=On 
le= 7.0A 18 =0.7A 
le= 7.0A 18 = 0.7 A 
VeE = 200V R8E =on 
le=O IE= 1.0 mA 
le=O VEB = 4.0V 
le= l.OA VeE=2.5V 
lc=20mA RaE = oo 
VeE = 200V R8E =on 
le= 5.0A 18 = 0.5A 
le= 5.0A 18 = 0.5A 
IE=O Vee= 50V 
le= lOOmA VeE = lOV 
le= 7.0A, 181 =182 = 0.7 A 
le== 7.0A, 181 =182 = 0.7 A 
le= 7.0 A, 181 = 182 = :t:0.7 A 
le= 1.0 A, 181 = 182 = 0.1 A 
le= 1.0 A, 1.81 = 182 = 0.1 A 
le= l.OA, 181 =182 = 0.1 A 

NOTES: *Planar is a patented Fairchild process. 
(1) These ratings are limiting values above which the serviceability _of any individual semiconductor device may be impaired. 
(2) The maximum power dissipation rating is the greatest allowable DC power. Maximum allowable power dissipation at any operating voltage is determined from the "Forward 

Biased Safe Operating Araa" curve. 
(3) Pulse Conditions: length= 300 µs; duty cycle= 1%. 

l=.AIRCHIL.CJ 

SEMICONDUCTOR 
313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATIQN 
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FAIRCHILD TRANSISTOR 2N5264 

DC FORWARD BIASED 
SAFE OPERATING AREA 

!NOTE 21 
90 t-------+---+--+--+---1--------1 20 

0°C 
80 +---+---t-+---+----l 40 

7
60
0 75°.lC--+--+--+---+------t 60 !;' 

80 ~ 
~c·l00°C ~ 

m ~ ~I 
40 Tc. 125oc"\ 120 § 

JO Tc• 150°C ~ '-' 140 ~ 
20 

Tc•l75°C ~ 

1: t===l===F=F=F==f==""!l+-J: 

160 

10 20 50 100 200 

VcE - COLL£CTOR-EMITIER VOLTAGE - VOLTS 

PULSED FORWARD BIASED 
SAFE OPERATING AREA 

~ DUTY CYCL£ • 1% 
~ 901----+--+--+--+---+----I 

~ 801t--\---+_,,.+--t-'..J---l------1 

" ~ 701-\-~ ........ -t-'<-+--i~~ 
~ 
0 60 >--'-----+---+--+-"I.' 
~ 

~ 501-----'<-+--k--+-+-_,,,~1------1 

iil 40 I-----+--+-'"""' 

~ 30r----t---1""<;:T-+----~----j 
< 
~ 20 

~ 10t----+-+-+-l----+--==--I 
a~--+---+--+--+--~~-~ 

10 20 50 100 200 

VCE - COLL£CTOR-EMITIERVDLTAGE - VOLTS 

COLLECTOR SATURATION VOLTAGE 
VERSUS COLLECTOR CURRENT 

TYPICAL ELECTRICAL CHARACTERISTICS 
BASE SATURATION VOLTAGE DC PULSE CURRENT GAIN 

VERSUS COLLECTOR CURRENT 
~ 

" 
1.2 

~ 
I 

~ 
1.0 

~ 
~ 
z 0.8 
0 

~ 
~ 0.6 

g! 
~ 0.4 

~ 0.2 

~ 
>" 0 

0.1 

V2;0 c 

1 

u~ 
zv _j_ \c, l..d 

~'1 f-r ;c L 
0.1 0.5 1.0 1.0 5.0 

le - COLLECTOR CURRENT - AMPS 

COLLECTOR CHARACTERISTICS 
ACTIVE REGION" 

ID 

I .O .....,..,...,,5,_.m.,...A --,-..---..---.---.---.---,.-, 
6.0mA Tc. zsoc 

V5.5,mA J 
<~ o.s ~,s.om~--1----<-+--+--+-+--< 

i.,.- ~4.5~A 

~ V ..)-'4.0m~ 
l:! 0.6 ...... !--'"" J.sm1A-+---t-+-+--+--t 
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2N5284 • 2N5285 
50 WATT NPN POWER TRANSISTORS 

DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS 
SEE 2N5286 • 2N5287 FOR PNP COMPLEMENT 

• HIGH POWER ••••••••••••• ; ••• 50 WATTS ATTe = 50°C, Vee= 40 V 
• HIGH VOLTAGE •••••••••••••••• 100 V (MIN) LVeeo 
• HIGH CURRENT SATURATION VOLTAGE ••• 1.5 V (MAX) Vee(satJ AT 5.0 A 
• HIGH FREQUENCY ••••••••••.••• 60 AND 70 MHz (MIN) fr 
• BETA GUARANTEED AT 3 POINTS •••••• 50 mA, 2.5 A AND 5.0 A 
• ISOLATED COLLECTOR PACKAGE .•• ; ••• NO ISOLATING HARDWARE REQUIRED 
• DISCRETE EMITTER GEOMETRY WITH INTEGRATED FEEDBACK RESISTORS 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 
Storage Temperature 
Operating Junction Temperature 
Lead Temperature (Soldering, 60 seconds time limit) 

Maximum Power Dissipation 
Total Dissipation at 50°C Case Temperature, VcE = 40 V 

(See Maximum Permissible Power Curve and Note 4) 

Maximum Voltages and Current 
V cEs Collector to Emitter Voltage 
V cm Collector to Emitter Voltage (Note 2) 
V EBO Emitter to Base Voltage 
le Collector Current 

ELECTRICAL CHARACTERISTICS (25°C Case Temperature unless otherwise noted) 

-65°C to +200°c 
-65°C to +200°c 

+300°c 

50 Watts 

120 Volts 
100 Volts 
6.0 Volts 

5.0Amps 

2N5284 2N5285 

PHYSICAi. DIMENSIONS 
(in accordance with JEDEC T0-59 outline) 

Base 
Lead No. 2 

Emitter 
Lead No. 1 

1-----1-- j~~ 

NOTES: All dimensions in inches 

Collector 
Lead No. 3 

All leads electrically isolated from case 

Package weight is 6.44 grams 

SYMBOL CHARACTERISTIC MIN. TYP. MAX. MIN. TYP. MAX. UNITS TEST CONDITIONS 

VeeO(sus) Collector to Emitter Sustaining Voltage (Notes 2 and 3) 100 

BVcEs Collector to Emitter Breakdown Voltage 120 

BVEBO Emitter to Base Breakdown Voltage 6.0 

hFe DC Pulse Current Gain (Note 3) 20 

hFe DC Pulse Current Gain (Note 3) 30 

hFE(-55°C) DC Pulse Current Gain (Note 3) 15 

hFe DC Pulse Current Gain (Note 3) 20 

hie High Frequency Current Gain (f = 20 MHz) 3.0 

VCE(sat) Pulsed Collector Saturation Voltage (Note 3) 

Vee( sat) Pulsed Collector Saturation Voltage (Note 3) 

Additional Electrical Characteristics on page 2 
Notes on page 2 
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Volts le = 100 mA le = 0 

Volts le= 1.0 mA V8E = 0 

Volts 

200 

0.75 Volts 

lc=O 

le= 50 mA 

le= 2.5A 

le= 2.5A 

le= 5.0A 

le= 0.5A 

le= 2.5A 

le= 5.0A 

IE= 1.0 mA 

Vee= 5.0V 

VeE = 5.0V 

VcE=5.0V 

VcE = 5.0 V 

Vee= 5.0V 

18 = 0.25A 

le= 0.5 A 1.5 Volts 

*Planar is a patented Fairchild process. 

FAIRCHILCJ 
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FAIRCHILD TRANSISTORS 2N5284 • 2N5285 

ELECTRICAL CHARACTERISTICS (25°C Case Temperature unless otherwise noted) 

2N5284 2N5285 

SYMBOL CHARACTERISTIC MIN. TYP. MAX. MIN. TYP. MAX. UNITS TEST CONDITIONS 

VRE(sat) Pulsed Base Saturation Voltage (Note 3) 1.16 1.45 1.16 1.45 Volts le= 2.5 A 

VRE(sat) Pulsed Base Saturation Voltage (Note 3) 1.50 2.2 1.50 2.2 Volts le= 5.0A 

VBE(o:i) Pulsed Base Emitter "ON" Voltage (Note 3) 1.45 1.45 Volts le= 2.5 A 

ICES Collector Cutoff Current 0.007 1.0 0.007 1.0 µA VCE = 80V 

leEO Collector Cutoff Current 50 50 µA IB = 0 

IEBO Emitter Cutoff Current 1.0 1.0 µA le= 0 

ICEx(l50°C) Collector Reverse Current 500 500 µA VCE=80V 

ccb Collector to Base Cepacitance 90 250 90 250 pf IE= 0 

hie Small Signal Current Gain (f = 1.0 kHz) 20 20 le= 100 mA 

NOTES: 

(I) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) This rating refers to a high current point where collector to emitter voltage is lowest. 
(3) Pulse Conditions: length= 300 µs; duty cycle= 1 %. 
(4) Contact factory for maximum permissible power under pulsed or reverse biased operating conditions. 

MAXIMUM PERMISSIBLE DC FORWARD BIASED POWER DISSIPATION 
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2N5286 • 2N5287 
50 WATT PNP POWER TRANSISTORS 

DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS 
SEE 2N5284 • 2N5285 FOR NPN COMPLEMENT 

FEATURES 

• HIGH POWER ......•••...••.•. 50 WATTS AT Tc= 50°C, VcE = -40 v 
• HIGH VOLTAGE ....••••.•.•.•.. -100 V (MIN) LVcEO 
• HIGH CURRENT SATURATION VOLTAGE ••• -1.5 V (MAX) VcE{satJ AT 5.0 A 
• HIGH FREQUENCY ...•.•••.•.••• 60 AND 70 MHz (MIN) fr 
• BETA GUARANTEED AT 3 POINTS .••••• 50 mA, 2.5 A AND 5.0 A 
• ISOLATED COLLECTOR PACKAGE ...•..• NO ISOLATING HARDWARE REQUIRED 
• DISCRETE EMITTER GEOMETRY WITH INTEGRATED FEEDBACK RESISTORS 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 
Storage Temperature 
Operating Junction Temperature 
Lead Temperature (Soldering, 60 seconds. time limit) 

Maximum Power Dissipation 
Total Dissipation at 50°C Case Temperature, VeE = -40 V 

(See Maximum Permissible Power Curve and Note 4) 

Maximum Voltages and Current 
VCEs Collector to Emitter Voltage 
VeEO Collector to Emitter Voltage (Note 2) 
VEBO Emitter to Base Voltage 
le Collector Current 

ELECTRICAL CHARACTERISTICS (25°C Case Temperature unless otherwise noted) 

SYMBOL CHARACTERISTIC MIN. 

VeEO{sus) Collector to Emitter Sustaining Voltage (Notes 2 and 3) -100 

BVeEs Collector to Emitter Breakdown Voltage -100 

BVEBO Emitter to Base Breakdown Voltage -5.5 

hFE DC Pulse Current Gain (Note 3) 20 

hFE DC Pulse Current Gain (Note 3) 30 

hFE(-55°C) DC Pulse Current Gain (Note 3) 15 

hFE DC Pulse Current Gain (Note 3) 20 

h,. High Frequency Current Gain (f = 20 MHz) 3.0 

2N5286 
TYP. 

52 

50 

32" 

38 

4.05 

-65°C to +200°c 
-65°C to +200°C 

+300°c 

50 Watts 

-100 Volts 
-100 Volts 
-5.5 Volts 

5.0 Amps 

2N5287 
MAX. MIN. TYP. MAX. 

-100 

-100 

-5.5 

50 130 

90 70 114 200 

35 90 

40 77 
3.5 4.85 

PHYSICAL DIMENSIONS 
(in accordance with JEDEC T0-59 outline) 

Emitter 
Lead No. 1 

NOTES: All dimensions in inches 

Base 
lead No. 2 

All leads electrically isolated from case 

Package weight is 6.44 grams 

UNITS TEST CONDITIONS 

Volts le= 100 mA la =0 

Volts le= 1.0 mA VBE = 0 
Volts le= O IE=l.OmA 

le= 50 mA VeE = -5.0V 

le= 2.5A VeE = -5.0V 

le= 2.5A VeE = -5.0 V 

le= 5.0A Vee= -5.0V 

le= 0.5A VeE = -5.0V 

VeE(sat) Pulsed Collector Saturation Voltage (Note 3) -0.45 -0.75 -0.45 -0.75 Volts le= 2.5A 18 = 0.25A 

VeE(sat) Pulsed Collector Saturation Voltage (Note 3) -0.9 -1.5 -0.9 -1.5 Volts le= 5.0A la= 0.5 A 

Additional Electrical Characteristics on Page 2 •Planar is a patented Fairchild process. 
Notes on Page 2 

F.AI RC I-I I LC 

SEMICONDUCTOR 
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FAIRCHILD TRANSISTORS 2N5286 • 2N5287 

ELECTRICAL CHARACTERISTICS (25°C Case Temperature unless otherwise noted) 

2N5286 2N5287 
SYMBOL CHARACTERISTIC MIN. TYP. MAX. MIN. TYP. MAX. UNITS TEST CONDITIONS 

VBE(sat) Pulsed Base Saturation Voltage (Note 3) -1.1 -1.45 -1.l -1.45 Volts le=2.5A 18 = 0.25 A 

VBE(sat) Pulsed Base Saturation Voltage (Note 3) -1.55 -2.2 -1.55 -2.2 Volts le= 5.0 A Is= 0.5 A 

VBE(o"') Pulsed Base Emitter "ON" Voltage (Note 3) -1.45 -1.45 Volts le= 2.5A VCE = -5.0 V 

ICES Collector Cutoff Current 0.006 1.0 0.006 1.0 µA VeE = -80 V VBE = 0 

leEO Collector Cutoff Current 50 50 µA Is= 0 VeE=-60V 

IEBO Emitter Cutoff Current 1.0 1.0 µA le= O VsE = 4.0 V 
ICEx(l50oC) Collector Reverse Current 500 500 1<A VeE=-80V VBE = 2.0 v 
ccb Collector to Base Capacitance 170 250 170 250 pf IE= 0 Ve8 = -lOV 

hie Small Signal Current Gain (f = 1.0 kHz) 20 20 le= 100 mA VeE = -5.0V 

NOTES: 

(I) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) This rating refers to a high current point where collector to emitter voltage is lowest. 
(3) Pulse Conditions: length = 300 µs; duty cycle= I%. 
(4) Contact factory for maximum permissible power under pulsed or reverse biased operating conditions. 

MAXIMUM PERMISSIBLE DC FORWARD BIASED POWER DISSIPATION 
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2N5288 • 2N5289 
100 WATT NPN POWER TRANSISTORS 

DIFFUSED SILICON PLANAR~' EPITAXIAL TRAr'JSISTORS · 
SEE 2N5290 • 2N5291 FOR PNP COMPLEMENT 

• HIGH POWER ••••••••.•••.••• 100 WATTS ATTe = 50°C, Yee= 40 V 
• HIGH VOLTAGE •••••••••••••••• 100 V (MIN) LYeeo 
• HIGH CURRENT SATURATION VOLTAGE ••• 1.5 V (MAX) Yee(satJ AT 10 A 
• HIGH FREQUENCY •••••••.••.••• 30 AND 40 MHz (MIN) f 1 

• BETA GUARANTEED AT 3 POINTS .••.••• 100 mA, 5.0 A AND 10 A 
• ISOLATED COLLECTOR PACKAGE ••.••• NO ISOLATING HARDWARE REQUIRED 
• DISCRETE EMITTER GEOMETRY WITH INTEGRATED FEEDBACK RESISTORS 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 
Storage Temperature 
Operating Junction Temperature 
Lead Temperature (Soldering, 60 seconds time limit) 

Maximum Power Dissipation 
Total Dissipati~n at 50°C Case Temperature, Yee= 40 V 

(See Maximum Permissible Power Curve and Note 4) 

Maximum Voltages and Current 
Yees Collector to Emitter Voltage 
Yeeo Collector to Emitter Voltage (Note 2) 
V EBO Emitter to Base Voltage 
le Collector Current 

ELECTRICAL CHARACTERISTICS (25°C Case Temperature unless otherwise noted) 

-65°c to+200°c 
-65°C to +2oo•c 

+3oo•c 

100 Watts 

120 Volts 
100 Volts 
6.0 Volts 
lOAmps 

2N5288 2N5289 
SYMBOL CHARACTERISTIC MIN. MAX. MIN. MAX. 

YeEO(s~s) Collector to Emitter Sustaining Voltage (Notes 2 and 3) 100 100 

BVees Collector to Emitter Breakdown Voltage 120 120 

BVEBO Emitter to Base Breakdown Voltage 6.0 6.0 

hFE DC Pulse Current Gain (Note 3) 20 50 

hFE DC Pulse Current Gain (Note 3) 30 90 70 200 

hFE(-55°c> DC Pulse Current Gain (Note 3) 12 35 

hFE DC Pulse Current Gain (Note 3) 20 45 

h1. High Frequency Current Gain (f = 20 MHz) 1.5 2.0 

YeE(sat) Pulsed Collector Saturation Voltage (Note 3) 0.9 0.9 

YeE(sat) Pulsed Collector Saturation Voltage (Note 3) 1.5 1.5 

Additional Electrical Characteristics on page 2 
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PHYSICAL DIMENSIONS 
Similar to ~~DEC (T0-61) 

.213 

.170 

EMITTER 
Lead No. 1 

UNITS 

Volts 

Volts 

Volts 

Volts 

Volts 

NOTES:Alldimensionslninches 
Allleadselectricaltyisolaledfromc1M 
Plckl1•••i1htls l'4.l 1r1ms 

TEST CONDITIONS 

le= 200 mA 18 =0 

le= 1.0 mA VaE =·o 

le= 0 IE= 1.0 mA 

le= 100 mA YeE = 5.0V 

le= 5.0A YeE = 5.0V 

le= 5.0A VeE = 5.0V 

le= lOA YeE = 5.0V 

le= 2.0.A VeE = 5.0V 
le= 5.0A 18 = 0.5A 

le= lOA 18 =1.0A 

*Planar i!I a patented Fairchild process. 

FAIRCHILC 

SEMICONDUCTOR 
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FAIRCHILD TRANSISTORS 2N5288 • 2N5289 

ELECTRICAL CHARACTERISTICS (25°C Case Temperature unless otherwise noted) 

2N5288 2N5289 
SYMBOL CHARACTERISTIC MIN. MAX. MIN. MAX. UNITS TEST CONDITIONS 

VBE(sat) Pulsed Base Saturation Voltage (Note 3) 1.8 1.8 Volts le= 5.0A 16 = 0.5A 

VBE(sat) Pulsed Base Saturation Voltage (Note 3) 2.2 2.2 Volts le= lOA 16 = l.OA 

VBE(on) Pulsed Base Emitter "ON" Voltage (Note 3) 1.8 1.8 Volts le= 5.0A VcE=5.0V 

ICES Collector Cutoff Current 1.0 1.0 µ,A VcE = 80V VBE = 0 

(EBO Emitter Cutoff Current 1.0 1.0 µ,A lc=O VEB = 5.0V 

fcEx(1500C) Collector Reverse Current 500 500 µ,A VcE = 80V VEB = 2.0V 

ccb Collector to Base Capacitance 275 275 pF IE=O Vc6 = lOV 

ICES Collector Cutoff Current 1.0 1.0 mA VcE = 120V VBE = 0 

(EBO Emitter Cutoff Current 1.0 1.0 mA fc=O VEB = 6.0V 

lcEO Collector Cutoff Current 50 50 µ,A 16 = 0 VcE = 60V 

hfe Small Signal current Gain (f = 1.0 kHz) 20 50 le= 200 mA VcE = 5.0V 

NOTES: 
(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) This rating refers to a high current point where collector to emitter voltage is lowest. 
(3) Pulse Conditions: length= 300 µs; duty cycle= 1%. 
(4) Contact factory for maximum permissible power under pulsed or reverse biased operating conditions. 

MAXIMUM PERMISSIBLE DC FORWARD BIASED POWER DISSIPATION 
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2N5290 • 2N5291 
100 WATT PNP POWER TRANSISTORS 

DIFFUSED SILICON PLANAR':' EPITAXIAL TRANSISTORS 
SEE 2N5288 • 2N5289 FOR NPN COMPLEMENT 

• HIGH POWER •...••..•...••.. 100 WATTS AT Tc= 50°C, Vee= -40 V 
• HIGH VOLTAGE •..•••..•....••. -100 V (MIN) LVcEO 
• HIGH CURRENT SATURATION VOLTAGE •.. 1.5 V (MAX) Vce(satJ AT 10 A 
• HIGH FREQUENCY ..••.••...•.•. 30 AND 40 MHz (MIN) fr 
• BETA GUARANTEED AT 3 POINTS ••.••• 100 mA, 5.0 A AND 10 A 
• ISOLATED COLLECTOR PACKAGE •...•• NO ISOLATING HARDWARE REQUIRED 
• DISCRETE EMITTER GEOMETRY WITH INTEGRATED FEEDBACK RESISTORS 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 
Storage Temperature 
Operating Junction Temperature 
Lead Temperature (Soldering, 60 seconds time limit) 

Maximum Power Dissipation 
Total Dissipation at 50°C Case Temperature, Vee= -40 V 

(See Maximum Permissible Power Curve and Note 4) 

Maximum Voltages and Current 
V ees Collector to Emitter Voltage 
Veeo Collector to Emitter Voltage (Note 2) 
V EBO Emitter to Base Voltage 
I e Collector Current 

ELECTRICAL CHARACTERISTICS (25°C Case Temperature unless otherwis.e noted) 

-65°C to +200°C 
-65°C to +200°C 

+300°c 

100 Watts 

-100 Volts 
-lOOVol!S 
-5.5 Volts 

lOAmps 

2N5290 2N5291 
SYMBOL CHARACTERISTIC MIN. MAX. MIN. MAX. 

Vceo(sus) .··Collector to Emitter Sustaining Voltage (Notes 2 and 3) -100 -100 

BVees Collector to Emitter Breakdown Voltage -100 -100 

BVEBO Emitter to Base Breakdown Voltage -5.5 -5.5 

hfE DC Pulse Current Gain (Note 3) 20 50 

hfE · DC Pulse Current Gain (Note 3) 30 90 70 200 

hFE(-55°C) DC Pulse Current Gain (Note 3) 12 35 

hfe DC Pulse Current Gain (Note 3) 20 45 

hfe High Frequency Current Gain (f = 20 MHz) 1.5 2.0 

VeE{sat) Pulsed Collector Saturation Voltage (Note 3) -0.9 -0.9 

Vee{ sat) Pulsed Collector Saturation Voltage (Note 3) -1.5 -1.5 

Additional Electrical Characteristics on pa~~(2 
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UNITS 

Volts 

Volts 

Volts 

Volts 

Volts 

PHYSICAL DIMENSIONS 
Similar to JEDEC (T0-61) 

NOTES: All d1mens1Gns in inches 
All leads electrically isolated from case 
Package weight is 14.J grams 

TEST CONDITIONS 

le= 200 mA le= 0 

le= 1.0 mA VBE = 0 

le =0 le= 1.0 mA 

le= 100 mA Vee= -5.0V 

le= 5.0A Vee=; -5.0V 

le= 5.0A VeE = -5.0 V 

le::: lOA Vee= -5.0V 

le= 2.0A Vee= -5.0V 

le= 5.0A Is= 0.5A 

le= lOA le= 1.0 A 

*Planar is a patented Fairchild process. 
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FAIRCHILD TRANSISTORS 2N5290 • 2N5291 

ELECTRICAL CHARACTERISTICS (25°C Case Temperature unless otherwise noted) 

2N5290 2N5291 
SYMBOL CHARACTERISTIC MIN. MAX. MIN. MAX. UNITS TEST CONDITIONS 

VBE(sat) Pulsed Base Saturation Voltage (Note 3) -1.8 -1.8 Volts le= 5.0A IB = 0.5A 

VBE(sat) Pulsed Base Saturation Voltage (Note 3) -2.2 -2.2 Volts le= lOA IB = 1.0 A 

VBE(on) Pulsed Base Emitter "ON" Voltage (Note 3) -1.8 -1.8 Volts le= 5.0A VcE = -5.0V 

ICES Collector Cutoff Current 1.0 1.0 µA VcE = -80V VBE = 0 

IEBO Emitter Cutoff Current 1.0 1.0 µA le=O VEB = -4.0V 

leEx(l50°C) Collector Reverse Current 500 500 µA Vee= -80V VEB = -2.0V 

ccb Collector to Base Capacitance 500 500 pF le= 0 VcB = -lOV 

le ES Collector Cutoff Current 1.0 1.0 mA Vee= -100 V VBE = 0 

IEBO Emitter Cutoff Current 1.0 1.0 mA le=O VEB = -5.5V 

lceo Collector Cutoff Current 50 50 µA 18 = O VcE =-GOV 

hie Small Signal Current Gain (f = 1.0 kHz) 20 50 le= 200 mA VeE = -5.0V 

NOTES: 
(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impai~ed. 

(2) This rating ref,~rs to a high current point where collector to emitter voltage is lowest. 
(3) Pulse Conditions: ldngth = 300 µs; duty cycle= 1 %. 
(4) Contact factory for maximum permissible power under pulsed or reverse biased operating conditions. 

MAXIMUM PERMISSIBLE DC FORWARD BIASED POWER DISSIPATION 

NOTE4 

1 ~· (g Tc=50°C ~ 
10 0 t-----t-... q ...... _.., __ +----t--+--........ ~o-+~--+--+---+--+---1t---+--+---+---r--r----t--i 50 , 

t---i "-' f_ Tc= 75°C ' UJ 
~ ...,;..,..-+ ..... -+--+--.... --+---+---ll...... ~ 

80 1---Ci;+-L+--+--1----1--+--+--+---1-~,,..-+---+--+--+--1----11-----t--+--+--1----t 80 ~ 

if 1 ·~ ~ 
l--i.J+--+--+Tc=lOC°C+---11-----t--+--+--+-,,..-1---+--+--+--+--1----1----t--+--1 2 

~ ~ UJ 

sor-J 1 ""!Iii.. 110:: 
~ Tc=125°C "-... 5 

~~ I ... 1'... ~ 
401--1.+-~t---t-~L--:-0-+----1f---+----1f---t----1f---t----1f---+---"1~...,..~~~-+----1~-+---t~~140 

Tc=150 C ~ 

I r--.~ 
2 o 1-1~-+---1---+Tc= 175°C +--l--4--+--+-+~+--11--+-'----+--+--+--+..-:!!•-.,....-+--1 170 

o..__._ _ _..._...___.,___._ _ _.__...___. _ _._ _ _._ ........ ...___. _ _._ _ _.__...__. _ _._ _ _.__..__] .... 200 
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2N5425 • 2N5426 
NPN POWER INDUCTIVE LOAD DRIVERS 

DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS 

GENERAL DESCRIPTION - The 2N5425 and 2N5426 are monolithic da[lington transistors with integrated 
base to emitter resistors added for stability. The output devices are of the discrete emitter technology for 
high forward biased safe operating area. Clamping is achieved by means of a hybrid zener diode connected 
from collector to base on the output device. These transistors are housed in a special BeO based T0-9 
package for higher power dissipation capability. 

A SELF-CLAMPED MONOLITHIC DARLINGTON INDUCTIVE LOAD DRIVER 

SPECIFICALLY DESIGNED TO DRIVE: 

• . Solenoid Hammers 
• Relays 
• Stepping Motors 

WITH THE FOLLOWING SPECIAL FEATURES: 

• Integrated Circuit Compatibility- 5 mA Drives 5 Amps 
• Zener Clamping -At 60 Volts Minimum 
•. Base-Emitter Termination - Ree 100 Ohms Nominal 
• Special Low R1H Beryllia Based T0-9 

• HIGH CURRENT •••••••••• 5 AMPS 
• HIGH VOLTAGE •••••••••• > 60 VOLTS 
• HIGH GAIN •••••••••••• > 1000 AT 5 A • 
• HIGH POWER • - • - - • - - - •• 32.5 WATTS AT 70°C 
• FAST SWITCHING ••••••••• < 2.0 µs AT 5 A. 
• LOW SATURATION VOLTAGE .••• < 2.5 VAT 5 A. 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 
Storage Temperature Range 
Operating Junction Temperature 
Lead Temperature (Soldering, 60 seconds time limit) 

Maximum Power Dissipation 
Total Dissipation at 70°C Case Temperature, VcE = 25 V 

(See Safe Area Curve) 

Maximum Voltages and Currents 
Vcso Collector to BaseVoltage 
V cm Collector to Emitter Voltage 
VEBO Emitter to Base Voltage 
le Collector Current 
16 Base Current 

Electrical Characteristics on Page 2. 

-65°C to +200°C 
+200°c 
+300°c 

32.5 Watts 

60 Volts 
60 Volts 
7.0 Volts 
5.0Amps 

100 mAmps 

313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 
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PHYSICAL DIMENSIONS 
In Accordance With 

JEDEC (T0-9) Outline 

NOTES: All dimensions in inches 
Leads are tin-plated Kovar 
All leads electrically 

isolated from case 

*Planar is a patented Fairchild process. 
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FAIRCHILD TRANSISTORS 2N5425 • 2N5426 

ELECTRICAL CHARACTERISTICS (25°C Case Temperature unless otherwise noted) 

2N5426 2N5425 
SYMBOL CHARACTERISTIC MIN. TYP. MAX. MIN. TYP. MAX. UNITS TEST CONDITIONS 

VCEO(sus) Collector to Emitter Sustaining Voltage 60 60 Volts le= 50 mA, IB = 0 

BVeBO Emitter to Base Breakdown Voltage 7.0 7.0 Volts le = 0, le= 100 µA 

BVcex Collector to Emitter Breakdown Voltage 60 60 Volts le = 5.0 A, VBE = ~ 0.3 V 
(Tc = 70°C) (Fig. 1) 

lcBO Collector Cutoff Current 1.0 1.0 µA VcB=50V, le=O 

IEBO Emitter Cutoff Current 1.0 1.0 µA VEB = 5.0V, le= 0 

lcEO Collector Leakage Current 10 10 µA VcE=50V, IB=O 

ICES Collector Leakage Current (Tc = 150°C) 1.0 1.0 mA Vee= 50V, VBB = 0 

ton Turn On Time (Fig. 2) 300 300 ns le = 5 A, IB = 10 mA 

to ff Turn Off Time (Fig. 2) 2000 2000 ns le= 5 A, IB 1 = IB2 = 10 mA 

VCE(sat) Pulsed Collector Saturation Voltage 1.4 1.8 2.2 Volts le = 5.0 A, IB = 5.0 mA 
(Notes 2 & 3) 

Vce(sat) Pulsed Collector Saturation Voltage 2.2 2.5 Volts le = 5.0 A, IB = 10 mA 
(Notes 2 & 3) 

VBE(sat) Pulsed Base Saturation Voltage 1.5 2.5 Volts le = 5.0 A, IB = 5.0 mA 
(Notes 2 & 3) 

VBE(sat) Pulsed Base Saturation Voltage 
(Notes 2 & 3) 

3.0 Volts le = 5.0 A, IB = 10 mA 

hie High Frequency Current Gain (f = 20 MHz) 2.5 20 2.5 20 le= 500 mA, VcE = lOV 

ccb Collector to Base Capacitance 8 15 15 pf VcB = 10 V, le= O 

c.b Emitter to Base Capacitance 25 50 50 pf VEB = 0.5 V, le= O 

NOTES: 

(I) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) Point of measurement: 'A" from header. 
(3) Pulse Conditions: length= 300 µs; duty cycle= 1%. 

MAXIMUM PERMISSIBLE POWER DISSIPATION 
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FAIRCHILD. TRANSISTORS 2N5425 • 2N5426 

TYPICAL ELECTRICAL CHARACTERISTICS 
2N5425 • 2N5426 
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DC PULSE CURRENT GAIN 
VERSUS COLLECTOR CURRENT 
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FAIRCHILD TRANSISTORS 2N5425 • 2N5426 

Figure 1 

INDUCTIVE TEST CIRCUIT 

2N5425 +29V 
2N5426 +16V 

tOkO 

5.0ms ~ ~ 20 ms 
,;i ~I 
OVTI_fllot-~~ 

40 pps 
51Q 

-:- -:- Q1, Q2 2N3641 

SWITCHING TIME TEST CIRCUIT 

-6.0V +22V 
Figure 2 

+48V 

9.20 
100W 

112.5mH 

T.U.T. 

Tc= 10°c 

4.0n 

PW= lOµs 
Rise Time 20 ns 
Duty Cycle = l % 

500 
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----o OUTPUT 
To sampling scope 
Input Impedance= 10 Meg 0 





Silicon 
Controlled 
Rectifiers 



SCR OPERATION ADVANTAGES AND RELIABILITY 
Fairchild has produced Silicon Controlled Rectifiers since 1964. Because all 
Fairchild Thyristors are made by the PLANAR* process, they offer the user 
the following advantages in operating characteristics and reliability. 

Operation Advantages 
Consistently higher maximum operating Junction temperatures (T1 MAX= 
150°C) allow operation of Fairchild thyristors over a wider range of ambient 
temperature excursion without sacrificing blocking voltage, forward current, 
or gate triggering abilities. 
Lower blocking (leakage) currents allow lower gate trigger currents in the 
thyristor and reduce the power loss during the non-conducting or blocking 
state. 

Increased gate sensitivity allows control of higher load currents with lower 
gate trigger currents. This results in higher power gain and increased design 
flexibility for the triggering circuit. 

Reliability 
Reliability of a semiconductor depends on the susceptibility of a given 
junction to ambient influences within the encapsulation. The passivation 
techniques of the PLANAR process prohibit external influences from con­
taminating and degrading the junction surface, thus insuring longtime 
reliability. · 
The long term stability of the PLANAR passivated junctions allows more 
exacting circuit design and reduces circuit drift with time. 

PLANAR SILICON CONTROLLED RECTIFIER SELECTION GUIDE 
D.C. Max. Gate Rated 

Forward Trigger Frwd. & Rev. FSC 
Current Current Current Blocking Type 

Category Package @TMAX @25°C Voltage Number 

Amp@ •c mA Volts 

0.5 T0-46 0.40@ 85° 0.20 50 2N4096 
Amp Case 100 2N4097 

200 2N4098 
0.25@ 75° 0.05 15 2N892 

Case 30 2N894 
60 2N896 

100 2N898 
200 2N900 

0.26@ 125° 0.02 30 2N948 
Case 60 2N949 

100 2N950 
200 2N951 

TO -18 0.35@ 100° 0.20 15 2N876 
Case 30 2N877 

60 2N878 
100 2N879 
150 2N880 
200 2N881 
300 2N882 

0.02 15 2N884 
30 2N885 
60 2N886 

100 2N887 
150 2N888 
200 2N889 
300 2N890 

0.40@ 85° 0.20 50 2N4108 
Case 100 2N4109 

200 2N4110 

1.25@ 85° 0.10 25 2N4212 
Case 50 2N4213 

100 2N4214 
150 2N4215 
200 2N4216 
250 2N4217 
300 2N4218 

2.0 TO· 5 1.25@ 100° 2.0 30 FT1881 
Amp Case 60 FT1882 

100 FT1883 
150 FT1884 
200 FT1885 

0.20 15 FT1869 
30 FT1870 
60 FT1871 

100 FT1872 
150 FT1873 
200 FT1874 

•Planar is a patented Fairchild process. 
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PLANAR SILICON CONTROLLED RECTIFIER SELECTION GUIDE 

Current 
Category 

4.0 
Amp 

Package 

TO - 5 

D.C. 
Forward 
Current 
@TMAX 

Amp@ •c 

uo@ so• 
Case 

1.60@ 85° 
Case 

Max. Gate 
Trigger 
Current 
@2s·c 

mA 

0.20 

0.10 

.025 

Rated 
Frwd. & Rev. FSC 

Blocking Type 
Voltage Number 

Volts 

25 FT2009 
50 FT2010 

100 FT2011 
200 FT2012 
300 FT2013 

25 2N2322 
50 2N2323 

100 2N2324 
150 2N2325 
200 2N2326 
250 2N2327 
300 2N2328 

25 2N2322A 
50 2N2323A 

100 2N2324A 
150 2N2325A 
200 2N2326A 
250 2N2327A 
300 2N2328A 

SUGGESTED FAIRCHILD PLANAR EQUIVALENTS 
The following are all released EIA registered thyristors which Fairchild 
offers, or for which a close equivalent is offered. 
Where Fairchild does not offer the registered type, an equivalent is sug­
gested based on approximate forward current rating, same or closest 

FSC 
EIA Equiv. EIA 

Type Pkg. Type Pkg. Type Pkg. 

2N876 TO - 18 2N876 TO - 18 2N1884 TO - 9 
2N877 TO - 18 2N877 TO· 18 2N1885 TO - 9 
2N878 TO· 18 2N878 TO - 18 2N2009 lsol. Case 
2N879 TO· 18 2N879 TO· 18 2N2010 TO - 5 
2N880 TO· 18 2N880 TO· 18 2N2011 TO - 5 
2N881 TO - 18 2N881 TO - 18 2N2012 TO - 5 
2N882 TO - 18 2N882 TO - 18 2N2013 lsol. Case 
2N884 TO - 18 2N884 TO - 18 2N2322 T0-5 
2N885 T0-18 2N885 TO -18 2N2322A TO- 5 
2N886 T0-18 2N886 TO -18 2N2323 TO- 5 
2N887 TO -18 2N887 TO -18 2N2323A TO· 5 
2N888 TO -18 2N888 TO -18 2N2324 TO· 5 
2N889 TO· 18 2N889 TO -18 2N2324A TO -5 
2N890 TO- 18 2N890 TO - 18 2N2325 TO -5 
2N892 TO -18 2N892 TO -18 2N2325A TO - 5 
2N894 TO -18 2N894 TO - 18 2N2326 TO -5 
2N896 TO -18 2N896 TO - 18 2N2326A TO -5 
2N898 TO -18 2N898 TO - 18 2N2327 T0-5 
2N900 T0-18 2N900 TO· 18 2N2327A T0-5 
2N948 TO -18 2N948 T0-18 2N2328 TO- 5 
2N949 T0-18 2N949 TO - 18 2N2328A TO- 5 
2N950 TO -18 2N950 TO -18 2N2344 TO- 5 
2N951 TO· 18 2N951 TO -18 2N2345. TO· 5 
2Nl869 T0-9 FT1869 TO- 5 2N2346 TO· 5 
2Nl870 TO· 9 FT1870 TO· 5 2N2347 TO -5 
2N1870A' T0-9 FT1870 TO· 5 2N2348 TO· 5 
2N1871 T0-9 FT1871 T0-5 2N2679 TO -18 
2N1871A' T0-9 FT1871 TO- 5 2N2680 TO - 18 

9-ii 

equivalent package, blocking voltage and gate sensitivity. 
All FT numbered types are identical to EIA registered types except for slight 
package differences (EIA T0-9 or isolated case T0-5 versus FSC T0-5 with 
anode connected to case). 

FSC FSC 
Equiv. EIA Equiv. 

Type Pkg. Type Pkg. Type Pkg., 

FT1884 TO - 5 2N3005 TO - 18 2N4108 TO - 18 
FT1885 TO -5 2N3006 TO - 18 2N4109 TO - 18 
FT2009 TO - 5 2N3007 TO - 18 2N4109 TO - 18 
FT2010 TO -5 2N3008 TO - 18 2N4110 TO - 18 
FT2011 TO -5 2N3027 TO - 18 2N4108 TO - 18 
FT2012 TO -5 2N3028 TO - 18 2N4109 TO - 18 
FT2013 TO -5 2N3029 TO - 18 2N4109 TO - 18 
2N2322 TO· 5 2N3030 T0-18 2N885 T0-18 
2N2322A T0-5 2N3031 TO -18 2N886 TO -18 
2N2323 T0-5 2N3032 TO -18 2N887 TO -18 
2N2323A T0-5 2N3254 T0-46 2N884 TO· 18 
2N2324 T0-5 2N3255 TO· 46 2N885 TO· 18 
2N2324A T0-5 2N3256 T0-46 2N886 TO- 18 
2N2325 T0-5 2N3257 T0-46 2N4096 T0-46 
2N2325A T0-5 2N3258 TO -46 2N4096 T0-46 
2N2326 T0-5 2N3259 TO -46 2N4097 T0-46 
2N2326A T0-5 2N3555 TO- 5 2N2323A TO- 5 
2N2327 TO· 5 2N3556 TO- 5 2N2324A TO- 5 
2N2327A TO -5 2N3557 TO- 5 2N2324A TO- 5 
2N2328 T0-5 2N3558 T0-5 2N2326A TO- 5 
2N2328A T0-5 2N3559 T0-5 2N2323 TO- 5 
2N2322A T0-5 2N3560 TO· 5 2N2324 TO- 5 
2N2323A T0-5 2N3561 T0-5 2N2324 TO· 5 
2N2324A T0-5 2N3562 TO - 5 2N2326 TO- 5 
2N2325A TO- 5 2N4096 T0-46 2N4096 T0-46 
2N2326A TO· 5 2N4097 TO -46 2N4097 T0-46 
2N885 TO -18 2N4098 T0-46 2N4098 T0-46 
2N886 TO -18 2N4108 T0-18 2N4108 TO -18 



SUGGESTED FAIRCHILD PLANAR EQUIVALENTS 

FSC FSC FSC 
EIA Equiv. EIA Equiv. EIA Equiv. 

Type Pkg. Type Pkg. Type Pkg. Type Pkg. Type Pkg. Type Pkg. 

2N1872 T0-9 FT1872 T0-5 2N2681 T0-18 2N887 T0-18 2N4109 T0-18 2N4109 T0-18 
2N1872A' T0-9 FT1872 T0-5 2N2682 T0-18 2N889 T0-18 2N4110 T0-18 2N4110 T0-18 
2N1873 T0-9 FT1873 TO- 5 2N26832 T0-18 2N885 T0-18 2N4144 T0-52 2N4108 T0-18 
2N1874 T0-9 FT1874 T0-5 2N26842 T0-18 2N886 T0-18 2N4145 T0-52 2N4108 TO -18 
2N1874A' T0-9 FT1874 TO- 5 2N2685' T0-18 2N887 TO- 18 2N4146 TO- 52 2N4109 T0-18 
2N1875' T0-9 2N2322A TO- 5 2N2686' T0-18 2N889 T0-18 2N4147 T0-52 2N4109 T0-18 
2N1876' T0-9 2N2323A T0-5 2N2687 TO -18 2N4108 T0-18 2N4148 TO- 52 2N4110 T0-18 
2N1877' T0-9 2N2324A T0-5 2N2688 T0-18 2N4109 T0-18 2N4149 T0-52 2N4110 TO -18 
2N1878' T0-9 2N2324A T0-5 2N2689 T0-18 2N4109 T0-18 2N4212 TO- 5 2N4212 TO- 5 
2N1879' T0-9 2N2325A TO- 5 2N2690 TO -18 2N4110 TO -18 2N4213 T0-5 2N4213 T0-5 
2N1880' T0-9 2N2326A TO- 5 2N3001 T0-18 2N885 T0-18 2N4214 TO- 5 2N4214 TO- 5 
2N1881 T0-9 FT1881 TO- 5 2N3002 T0-18 2N886 TO -18 2N4215 T0-5 2N4215 TO- 5 
2N1882 T0-9 FT1882 T0-5 2N3003 T0-18 2N887 T0-18 2N4216 T0-5 2N4216 T0-5 
2N1883 T0-9 FT1883 T0-5 2N3004 T0-18 2N889 T0-18 2N4217 T0-5 2N4217 T0-5 

2N4218 T0-5 2N4218 T0-5 

SILICON CONTROLLED RECTIFIER NUMERICAL INDEX 

Type Page No. Type Page No. Type Page No. 

2N876 9-1 FT1869 9-9 2N2325 9-15 
2N877 9-1 FT1870 9-9 2N2325A 9-15 
2N878 9-1 FT1871 9-9 2N2326 9-15 
2N879 9-1 FT1872 9-9 2N2326A 9-15 
2N880 9-1 FT1873 9-9 2N2327 9-15 
2N881 9-1 FT1874 9-9 2N2327A 9-15 
2N882 9-1 FT1881 9-11 2N2328 9-15 
2N884 9-3 FT1882 9-11 2N2328A 9-15 
2N885 9-3 FT1883 9-11 2N2329 9-15 
2N886 9-3 FT1884 9-11 2N2329A 9-15 
2N887 9-3 FT1885 9-11 2N4096 9-17 
2N888 9-3 FT2009 9-13 2N4097 9-17 
2N889 9-3 FT2010 9-13 2N4098 9-17 
2N890 9-3 FT2011 9-13 2N4108 9-21 
2N892 9-5 FT2012 9-13 2N4109 9-21 
2N894 9-5 FT2013 9-13 2N4110 9-21 
2N896 9-5 FT2014 9-13 2N4212 9-25 
2N898 9-5 2N2322 9-15 2N4213 9-25 
2N900 9-5 2N2322A 9-15 2N4214 9-25 
2N948 9-7 2N2323 9-15 2N4215 9-25 
2N949 9-7 2N2323A 9-15 2N4216 9-25 
2N950 9-7 2N2324 9-15 2N4217 9-25 
2N951 9-7 2N2324A 9-15 2N4218 9-25 
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2N876 THROUGH 2N882 
PNPN SILICON CONTROLLED RECTIFIERS 

• FORWARD CURRENT RATING OF 0.35 AMPS DC AT Tc= 100°C 
• BLOCKING VOLTAGE CAPABILITY TO 300 VOLTS 
• MAXIMUM GATE TRIGGER CUffRENT OF 200 µA AT Tc= 25°C 
• RELIABLE PLANAR CONSTRUCTION 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 
tstorage Temperature 
tOperating Temperature 
tLead Temperature (Soldering, 10 second time limit) 

Maximum Currents 
RMS Forward Current 

(180° Conduction Angle) (Note 2) 
Continuous Forward Current 

(Note 2) 
· Average Forward Current 

(180° Conduction Angle) (Note 2) 
tPeak Recurrent Forward Current 

(Repetition rate of 60 pps 
or higher, ~ 0.01 duty cycle) 

tSurge Current 
(Rectangular pulse of 0.2 
ms duration, peak) 

tPeak Forward Gate Current 
Maximum Voltages (Tc= -65°C to +100°C) 

tPeak Reverse Gate Voltage 
tDC Forward and Reverse Blocking 

Voltage 

Tc= 100°c 
TA= 25°C 

tTc = 100°C 
TA= 25°C 
Tc= 100°C 
TA= 25°C 
Tc= 100°c 

Tc= 100°C 

Tc= 100°c 

IF(RMSl 

IFIDCl 

IF(AVI 

IFRM 

I FM( surge) 

IGFM 

VGRM 
VFM•VRM 

ELECTRICAL CHARACTERISTICS (25°C Case Temperature unless otherwise noted) 

SYMBOL CHARACTERISTIC MIN. TYP. 

tlFX Forward Blocking Current 0.004 
t1Fx(l25°C) Forward Blocking Current 1.5 
ti RX Reverse Blocking Current 0.004 
t1Rx(l25°C) Reverse Blocking Current 1.5 
ti GR Reverse Gate Current (except 2N882) 0.1 
ti GR Reverse Gate Current (2N882 only) 0.1 
tlGT Gate Trigger Current 100 
tVGT Gate Trigger Voltage 0.40 0.64 
tlHX Holding Current 1.4 
tVF On Voltage (Note 3) 1.0 
dV/dt Critical Rate Of Rise Of Anode Voltage 95 

tJEDEC Registered Values 

NOTES: 

DIFFUSED SILICON PLANAR* THYRISTORS 

PHYSICAL DIMENSIONS 

-65°C to+150°C 
-65°Cto +150°C 

2N876 
2N877 
2N878 
2N879. 
2N880 
2N881 
2N882 

MAX. 

10 
100 
10 

100 
10 
10 

200 
0.80 
5.0 
1.5 

+230°C 

430 mA 
300 mA 
350 mA 
240 mA 
280 mA 
192 mA 

20Amps 

20Amps 

250 mA 
NOTES: All dimensions in inches 

Leads are gold-plated Kovar 

5.0 Volts 
15 Volts 
30 Volts 
60 Volts 

100 Volts 
150 Volts 
200 Volts 
300 Volts 

Anode internally connected to case 
Package weight is 0.43 grams 

UNITS TEST CONDITIONS 

µA v AK = Rated "'.FM• RGK = 1.0 k!J 
µA VAK =Rated vfM• RGK = 1.0 k!J 
µA V AK = Rated VRM• RGK = 1.0 k!J 
µA V AK = Rated VRM• RGK = 1.0 k!J 
µA V6 K = -2.0V, IA=O 
µA V6 K=-5.0V, IA =0 
µA VAA = 5.0V, RL = lOO!J, R65 = 10 k!J 
Volts VAA = 5.0V, RL = lOO!J, R65 = lOO!J 
mA VAA = 5.0V, IG=-150µA 
Volts IF= 200 mA 
V/µs VAA =Rated VFM• RGK = 1.0 k!J 

*Planar is a patented Fairchild process. 

(1) These ratings are limiting values above which the reliability of the device may be impaired. 
(2) These ratings give a maximum junction temperature of 150°C with the maximum average power dissipation and a maximum junction to case thermal resistance of 44.5°C/Watt 

and a junction to ambient thermal resistance of 350°C/Watt. 
(3) Pulse Conditions: Length= 300 µ,s; Duty Cycle:::::; 2%. 
(4) Ambient temperature derating curves are derived with no external heat sink connected. 
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FAIRCHILD THYRISTORS 2N876 THROUGH 2NS82 

MAXIMUM RATINGS 

FORWARD CURRENT VERSUS MAXIMUM 
ALLOWABLE CASE TEMPERATURE 

HALF WAVE CONDUCTION* 

FORWARD CURRENT VERSUS MAXIMUM 
ALLOWABLE AMBIENT TEMPERATURE 

HALF WAVE CONDUCTION* 

o.50 ~~~~n~1~1~~~~~~~~~ 

0.45 t--+-+--t-+-t--I FlRMSJ° +-H-H-+-+-+-++-+--+-+-+--H 

0.30 NN ! I I I, 
~SI 

"' 0.40 I-+-+-++-++++ 11-+-l-H,--f-t--Hrl-t-+++-+-H--+-1 
~ 1F!DC) \j 
~ 0.35 ---....... -----~ll-+++-+-1-H-1 

~ 030 f-++++-+lF;A~>'-++++-'HN~~++-t-+-t-j--+-1 
~ I-+-+-+-!-_,........ __ .... ~~~\ 

~ o. 25 1-+-+-++-++++-+-+-+-+-1-+--+-TN+l'.l~l\""""l\+-+-+-+--+-1 

~ 0.20 1-+-+-++-++++-+-+-+-+-1-+--t-+-~--1'1'\rl'j \H-t-H--1 :s f\1 'b.._ 
':"'u.. o.1s 1-+-+-++-++++-+-+-+-+-1-+--+-+-+-+~N~-H-1 

0.10 f+t+++++-H+-t-t-l-t-t+t-+++-NN---1--f 

0.05 1-+-+++-++++++-+-+-+-1-+-+++-+++-+l'l--N~w-l 
o.._._........._......._...._._.....__._._._._._._........._ .......... -'--'--'-'-'-'~ 

25 50 75 100 125 150 

' u.. 

50 75 100 125 150 
Tc - MAXIMUM ALLOWABLE CASE TEMPERATURE - °C TA - MAXI MUM ALLOWABLE AMBIENT TEMPERATURE - °C 

*180° Conduction Angle for Sinusoidal Current Waveform: 50 to 400 Hz. 

g 2.5 

INSTANTANEOUS ON VOLTAGE 
VERSUS FORWARD CURRENT 

INOTE 31 
Tc• 25°C 
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TYPICAL ELECTRICAL CHARACTERISTICS 
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FORWARD AND REVERSE 
BLOCKING CURRENT 

VERSUS JUNCTION TEMPERATURE 
10 

t-- V AK RATEO VFM• VRM .L_ 
I= RGK • 1.0 kQ 

L 

/"l 
L 

z 
..Ll 

2 
~ 

-0.001 
25 50 75 100 125 150 

T J - JUNCTION TEMPERATURE - °C 

9-2 

GATE TRIGGER VOLTAGE 
VERSUS CASE TEMPERATURE 

>'5 0.21--+----+----+--+---+---+-----;-+---< 

~ 

~ 
~ 
~ 
l>I 

°' ~ 
~ 

o.__.__..___,__._--+---+--+-~ 

100 

90 

80 

70 

-75 -50 -25 0 25 50 75 lOO 125 150 

TC - CASE TEMPERATURE - °C 

ALLOWABLE CRITICAL RATE OF 
RISE OF ANODE VOLTAGE 

VERSUS CASE TEMPERATURE 

g 60 1----1----1----+--+-'SJ__,, 
iij 

~ 50 '---'----'-----'----'-----' 
25 50 75 100 ' 125 150 

TC - CASE TEMPERATURE - °C 



2N884 THROUGH 2N890 
PNPN SILICON CONTROLLED RECTIFIERS 

• FORWARD CURRENT RATING OF 0.35 AMPS DC AT Tc= l00°C 
• BLOCKING VOLTAGE CAPABILITY TO 300 VOLTS 
• MAXIMUM GATE TRIGGER CURRENT OF 20 µA AT Tc= 25°C 
• RELIABLE PLANAR CONSTRUCTION 

ABSOLUTE MAXIMUM RATINGS (Note 1) 
Maximum Temperatures 

tStorage Temperature 
tOperating Temperature 
tLead Temperature (Soldering, 10 second time limit) 

Maximum Currents 
RMS Forward Current 

(180° Conduction Angle) (Note 2) 
Continuous Forward Current 

(Note 2) 
Average Forward Current 

(180° Conduction Angle) (Note 2) 
tPeak Recurrent Forward Current 

(Repetition rate 60 pps or 
higher, ::::; 0.01 duty cycle) 

tSurge Current 
(Rectangular pulse of 0.2 
ms duration, peak) 

tpeak Forward Gate Current 
Maximum Voltages (Tc= -65°C to +100°C) 

tPeak Reverse Gate Voltage 
toe Forward and Reverse Blocking 

Voltage 

le= 100°c 
TA= 2s 0 c 

tlc = 100°c 
TA= 2s 0 c 
T~ = 100°c 
T; = 25°c 
Tc= 100°c 

Tc= 100°c 

Tc= 100°c 

IFCRMSl 

IFIDCl 

IFCAVl 

IFRM 

1,FM(surge) 

IGFM 

VGRM 
VFM• VRM 

ELECTRICAL CHARACTERISTICS (25°C Case Temperature unless otherwise noted) 

SYMBOL CHARACTERISTIC MIN. TYP. 

tlFX Forward Blocking Current 0.004 
t1Fx(125°C) Forward Blocking Current 1.5 
tlRX Reverse Blocking Current 0.004 
t1Rx(125°C) Reverse Blocking Current 1.5 
ti GR Reverse Gate Current (except 2N890) 0.1 
ti GR Reverse Gate Current (2N890 only) 0.1 
tlGT Gate Trigger Current 10 
tVGT Gate Trigger Voltage 0.44 0.57 
tlHX Holding Current 0.1 0.15 
tVF On Voltage (Note 3) 1.0 
dV/dt Critical Rate of Rise of Anode Voltage 95 

tJEDJ::C Registered Values 

NOTES: 

DIFFUSED SILICON PLANAR~' THYRISTORS 

PHYSICAL DIMENSIONS 
in accordance with 

JEDEC (T0·18) outline 

1 k-- . I .230 DIA 

-ss•c to +iso0 c 
.i:::,Pl r . 

MAx. jl I .1 ?o -65°c to +lso0 c 
Seating L , , t 

2N884 
2N885 
2N886 
2N887 
2N888 
2N889 
2N890 

MAX. 

1.0 
20 
1.0 
20 
10 
10 
20 

0.60 
1.0 
1.5 

+230°c 

430 mA 
300mA 
350 mA 
240mA 
280mA 
192mA 

20Amps 

20 Amps 

250 mA 

5.0 Volts 
15 Volts 
30 Volts 
60 Volts 

100 Volts 
150 Volts 
200 Volts 
300 Volts 

:g1iDIA. _J 

NOTES: All dimensions in inches 
Leads are gold-plated Kovar 
Anode internally connected to case 
Package weight is 0.43 grams 

UNITS TEST CONDITIONS 

µA V AK = Rated VFM• R6 K = i.o kn 
µA v AK = Rated v FM• R6 K = i.o kn 
µA V AK = Rated VRM• R6 K = l.O kn 
µA v AK = Rated VRM• R6 K = l.O kn 
µA VGK = -2.0V, IA =0 
µA V6 K = -5.0V, IA =0 
µA VAA = 5.0 v, RL = 10on, R65 = 10 kn 
Volts VAA = 5.0V, RL = 10on, R65 = 10on 
mA VAA = 5.0V, 16 = -50,µA 
Volts IF= 200 mA 
V/µs V AA = Rated VFM' R6 K = i.o kn 

•Planar is a patented Fairchild process 

(1) These ratings are limiting values above which the reliability of the device may be impaired. 
(2) These ratings give a maximum junction temperature of 150°C with the maximum average power dissipation and a maximum junction to case thermal resistance of 44.5°C/Watt 

and a junction to ambient thermal resistance of 350°C/Watt. 
(3) Pulse Conditions: Length = 300 µs; Duty Cycle ~ 2%. 
(4) Ambient temperature derating curves are derived with no external heat sink connected. 
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FAIRCHILD. THYRISTORS 2N884 THROUGH 2N890 
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. MAXIMUM RATINGS 
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Tc - MAXIMUM ALLOWABLE CASE TEMPERATURE - °C 

•1ao• Conduction Angle for Sinusoidal Current Waveform: 5,0 to 400 Hz. 

FORWARD CURRENT VERSUS MAXIMUM 
ALLOWABLE AMBIENT TEMPERATURE 

HALF WAVE CONDUCTION* 

TA - MAXIMUM ALLOWABLE AMBIENTTEMPER~TURE - °C 

TYPICAL ELECTRICAL CHARACTERISTICS 
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VERSUS FORWARD CURRENT 
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2N892•2N894•2N896•2N898•2N900 
PNPN SILICON CONTROLLED RECTIFIERS 

• CHARACTERIZED FOR TURN-OFF CAPABILITY 
• FORWARD CURRENT RATING OF 0.3 AMPS AT Tc= 75°C 
• MAXIMUM GATE TRIGGER CURRENT OF 50 µA AT Tc= 25°C 
• RELIABLE PLANAR CONSTRUCTION 

ABSOLUTE MAXIMUM RATINGS (Note 1) 
Maximum Temperatures 

tStorage Temperature 
tOperating Temperature 
tLead Temperature (Soldering, 10 second time limit) 

Maximum Currents 
RMS Forward Current 

(180° Conduction Angle) (Note 2) 
Continuous Forward Current 

(Note 2) 
Average Forward Current 

(180° Conduction Angle) (Note 2) 
tPeak Recurrent Forward Current 

(Repetition rate of 60 pps or 
higher, ::::; 0.01 duty cycle) 

tSurge Current 
(Rectangular pulse of 0.2 
ms duration, peak) 

tPeak Forward Gate Current 
Maximum Voltages (Tc= -65°C to +75°C) 

tPeak Reverse Gate Voltage 
tDC Reverse Blocking Voltage 
tDC Forward Blocking Voltage 

Tc= 75°C 
TA=25°c 

tTc = 75°C 
TA= 25°c 
Tc= 75°C 
TA= 25°c 
Tc= 75°C 

Tc= 75°C 

Tc= 75°C 

IFIDCl 

IFRM 

ELECTRICAL CHARACTERISTICS (25°C Case Temperature unless otherwise noted) 

SYMBOL CHARACTERISTIC MIN.· TYP. 

tlRX Reverse Blocking Current 0.004 
tlFX Forward Blocking Current 0.004 
t1Fx(125°C) Forward Blocking Current 2.0 
ti GR Reverse Gate Current 0.1 

tlGT Gate Trigger Current 20 
tVGT Gate Trigger Voltage 0.4 0.64 

tlGQ Gate Turn-Off Current 

tVGQ Gate Turn-Off Voltage 
tVF On Voltage (Note 3) 1.05 
tVF On Voltage (Note 3) 0.75 

ttgq Gate Controlled Turn-Off Time (Note 4) 

tJEDEC Registered Values 

NOTES: 

DIFFUSED SILICON PLANAR':' THYRISTORS 

PHYSICAL DIMENSIONS 

-65°C to + 150°c 
-65°c to +125°C 

2N892 
2N894 
2N896 
2N898 
2N900 

MAX. 

10 
10 

100 
10 
50 
0.7 
2.0 
1.5 
2.0 
1.0 
15 

+230°c 

300 mA 
188 mA 
250 mA 
145 mA 
190 mA 
120mA 

10 Amps 

20 Amps 

250 mA 

5.0 Volts 
15 Volts 
15 Volts 
30 Volts 
60 Volts 

NOTES: All dimensions in inches 
Leads are gold-plated Kovar 

100 Volts 
200 Volts 

Anode internally connected to case 
Package weight is 0.43 grams 

UNITS TEST CONDITIONS 

µA VAK=-15V, RGK = 1.0 k!1 
µA V AK = Rated VFM• RGK = 1.0 k!1 
µA V AK = Rated VFM• RGK = 1.0 k!1 
µA VGK = -5.0V, IA =0 
µA VAA = 5.0V, RL = 100 !1' RGs = 10 k!1 
Volts VAA = 5.0V, RL = 100 !1, RGs = 100 !1 
mA IF= 4.0 mA 
Volts IF=4.0mA 
Volts IF= 250 mA 
Volts IF== 4.0 mA 
µs IF= 4.0 mA, VGQ = 4.0V 

*Planar is a patented Fairchild process 

(1) These ratings are limiting values above which the reliability of the device may be impaired. 
(2) These ratings give a maximum Junction temperature of 125°C with the maximum average power dissipation and a maximum junction to case thermal resistance of 44.5°C/Watt 

and a junction to ambient thermal resistance of 350°C/Watt. 
(3) Pulse Conditions: Length= 300 µs; Duty Cycle :S: 2%. 
(4) Measured in test circuit shown on page 2. 
(5) Ambient temperature derating curves are derived with no external heat sink connected. 
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•1ao• Conduction Angle for Sinusoidal Current Waveform: 50 to 400 Hz. 
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Time t9q is the maximum negative pulse duration required to turn-off all devices. 
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2N948 THROUGH 2N951 
PNPN SILICON CONTROLLED RECTIFIERS 

DIFFUSED SILICON PLANAR':' THYRISTORS 

• FORWARD CURRENT RATING OF 0.26 AMPS DC AT Tc= 125°C 
• BLOCKING VOLTAGE CAPABILITY TO 200 VOLTS 
• MAXIMUM GATE TRIGGER CURRENT OF 20 µA AT Tc= 25°C 
• RELIABLE PLANAR CONSTRUCTION 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 
tStorage Temperature 
tOperating Temperature 
tLead Temperature (Soldering, 10 second time limit) 

Maximum Currents and Power 
RMS Forward Current 

(180° Conduction Angle) (Note 2) 
Continuous Forward Current 

(Note 2) 
Average Forward Current 

(180° Conduction Angle) (Note 2) 
tPeak Recurrent Forward Current 
tSurge Current 

(V2 cycle sine wave, 60 Hz, peak) 
tpeak Forward Gate Current 
tPeak Gate Power Dissipation 
tAverage Gate Power Dissipation 

Maximum Voltages (Tc= +25°C to +125°C) 
tPeak Reverse Gate Voltage 
tDC Forward and Reverse Blocking 

Voltages 

tTc = 125°C 
TA= 25°c 

tTc = 125°C 
TA= 25°c 

tTc = 75°C 
TA=25°c 
Tc= 110°c 
Tc= 75°C 

Tc= 125°c 
Tc= 125°c 
Tc= 125°c 

IFRM 
IFM(surge) 

ELECTRICAL CHARACTERISTICS (25°C Case Temperature unless otherwise noted) 

SYMBOL CHARACTERISTIC TYP. 

tJFX Forward Blocking Current 0.004 
t1Fx(125°C) Forward Blocking Current L5 
tJRO Reverse Blocking Current 0.004 
tlRO(l25°C) Reverse Blocking Current 1.5 
tJGR Reverse Gate Current 0.001 
tlGT Gate Trigger Current 10 
tVGT Gate Trigger Voltage 0.59 
ti HO Holding Current 0.14 
tVF On Voltage (Note 3) 1.0 
tVF On Voltage (Note 3) 0.75 
dV/dt Critical Rate of Rise of Anode Voltage 95 

tJEDEC Registered Values 

NOTES: 

-65°c to +150°c 
-65°Cto +150°C 

2N948 
2N949 
2N950 
2N951 

MAX. 

LO 
20 
LO 
20 
10 
20 
1.0 
1.0 
2.0 
1.2 

+23D0 c 

314mA 
236 mA 
260mA 
180mA 
200 mA 
150 mA 
660mA 
l.OAmp 

lOOmA 
200mW 
20mW 

5.0 Volts 
30 Volts 
60 Volts 

100 Volts 
200 Volts 

UNITS 

µA 
µA 
µA 
µA 
mA 
µA 
Volts 
mA 
Volts 
Volts 
V/µs 

(1) These ratings are limiting values above which the reliability of the device may be impaired. 

PHYSICAL DIMENSIONS 

NOTES: All dimensions in inches 
Leads are gold-plated Kovar 
Anode internally connected to case 
Package weight is 0.43 grams 

TEST CONDITIONS 

V AK = Rated VFM• IG = -20µA 
v AK= Rated VFM• IG = -20µA 
V AK= Rated VRM• JG =0 
V AK = Rated VRM• JG= 0 
VGK = -5.0V, IA =0 
VAA = 10 v' RL = 100 n 
VAA = 10 v' RL = 10on 
RL = 1.0 k!2' IG = 0 
IF= 200 mA 
IF= 10 mA 
V AA = Rated VFM, RGK = 1.0 k!2 

*Planar is a patented Fairchild process 

(2) These ratings give a maximum junction temperature of 150'C with the maximum average power dissipation and a maximum junction to case thermal resistance of 44.5'C/Watt 
and a junction to ambient thermal resistance of 350'C/Watt. 

(3) Pulse Conditions: Length= 300 µs; Duty Cycle :o; 2%. 
(4) Ambient temperature derating curves are derived with no external heat sink connected. 

FAIRCHILCJ 
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FAIRCHILD THYRISTORS 2N948 THROUGH 2N951 

MAXIMUM RATINGS 
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FT1869 THROUGH FT1874 
PNPN SILICON CONTROLLED RECTIFIERS 

DIFFUSED SILICON PLANAR;~ THYRISTORS 

• FORWARD CURRENT RATING OF 1.25 AMPS DC AT Tc= l00°C 
• BLOCKING VOLTAGE CAPABILITY TO 200 VOLTS 
• MAXIMUM GATE TRIGGER CURRENT OF 200 µA AT Tc= 25°C 
• IDENTICAL TO 2Nl869 THROUGH 2N1874 EXCEPT ANODE CONNECTED TO CASE 
• RELIABLE PLANAR CONSTRUCTION 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 
Storage Temperature 
Operating Junction Temperature 

Maximum Currents and Power 
rms Forward Current 
(180° Conduction Angle) (Note 2) 
Continuous Forward Current (Note 2) 

Average Forward Current 
(180° Conduction Angle) (Note 2) 
Surge Current 
(Rectangular Pulse, Peak, tP = 0.2 ms) 
Peak Forward Gate Current 

Maximum Voltages (Tc= -65°C to +150°C) 
Peak Reverse Gate Voltage 
Peak Forward and Reverse Blocking Voltages 

Tc= 100°c 
TA= 2s 0 c 
Tc= 100°c 
TA= 2s 0 c 
Tc= 100°c 
TA= 2s 0 c 
Tc= 100°c 

Tc= 100°c 

T stg 

TJ 

IF(ms) 

IF(DC) 

IF(AV) 

IFM(surge) 

IGFM 

VGRM 
VFM•VRM 

ELECTRICAL CHARACTERISTICS (25°C Case Temperature unless otheriwse noted) 

SYMBOL CHARACTERISTIC MIN. 

IFx Forward Blocking Current 
1Fx(l25°C) Forward Blocking Current 

I Rx Reverse Blocking Current 
1Rx(125°C) Reverse Blocking Current 

IGT Gate Trigger Current 

VGT Gate Trigger Voltage 0.4 
IHx Holding Current 0.3 
IGR Reverse Gate Current 
VF On Voltage (Note 4) 
dv/dt Critical Rate of Rise of Anode Voltage 

NOTES: 

-6s0 c to +1so0 c 
-65°C to +lso0 c 

1.57 Amps 
590 mA 

1.25 Amps 
430mA 

1.0 Amps 
380 mA 

20Amps 

0.25Amps 

5.0 Volts 
FT1869 15 Volts 
FT1870 30 Volts 
FT1871 60 Volts 
FT1872 100 Volts 
FT1873 150 Volts 
FT1874 200 Volts 

TYP. MAX. UNITS 

0.02 10 µA 
6.0 100 µA 
0.02 10 µA 
6.0 100 µA 
40 200 µA 

0.55 0.8 Volts 
0.47 5.0 mA 

0.005 10 µA 
1.6 2.5 Volts 
150 V/µs 

(1) These ratings are limiting values above which the reliability of the device may be impaired. 

PHYSICAL DIMENSIONS 
in accordance with 

JEDEC (T0-5) outline 

Gate 

Anode 

NOTES: All dimensions in inches 
Leads are gold plated kovar 
Anode internally connected to case 
Package weighs l.23 grams 

TEST CONDITIONS 

V AK = Rated VFM RGK = 1.0 kn 
V AK= Rated VFM RGK = 1.0 kn 
V AK = Rated VRM R6 K = 1.0 kn 
VAK =Rated VRM R6 K = 1.0 kn 
VAA = 5.0V RL = 10on 
VAA = 5.0V RL = 10on 
VAA = 5.0V 16 = -150µA 
VGK = 2.0V IA =0 
IF= 2.0A 
v AA = Rated VFM R6 K =soon 

*Planar is a patented Fairchild process. 

(2) These ratings give a maximum junction temperature of 150°C with the maximum average power dissipation and a junction to case and junction to ambient thermal resistance of 
20°C/Watt and 225°C/Watt respectively. 

(3) Ambient temperature derating curves are derived with no external heat sink connected. 
(4) Pulse Conditions: length = 300 µs; duty cycle :::; 2%. 
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FAIRCHILD THYRISTORS FT1869 THROUGH FT1874 

MAXIMUM RATINGS 

FORWARD CURRENT VERSUS MAXIMUM 
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TYPICAL ELECTRICAL CHARACTERISTICS 
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GATE TRIGGER VOLTAGE 
VERSUS CASE TEMPERATURE 
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FT1881 THROUGH FT1885 
PNPN SILICON CONTROLLED RECTIFIERS 

DIFFUSED SILICON PLANAR~' THYRISTORS 

• FORWARD CURRENT RATING OF 1.25 AMPS DC AT Tc = 100°C 
• BLOCKING VOLTAGE CAPABILITY TO 200 VOLTS 
• MAXIMUM GATE TRIGGER CURRENT OF 2.0 mA AT 25°C 
• IDENTICAL TO 2Nl881 THRU 2Nl885 EXCEPT ANODE CONNECTED TO CASE 
• RELIABLE PLANAR* CONSTRUCTION 

ABSOLUTE MAXIMUM RATINGS (Note 1) 
Maximum Temperatures 

Storage Temperature 
Operating Junction Temperature 

Maximum Currents and Power 
rms Forward Current 
(180° conduction angle )(Note 2) 
Continuous Forward Current 

Average Forward Current 
(180° conduction angle)( Note 2) 
Surge Current 

(Rectangular Pulse, Peak, tP = 0.2 ms) 
Peak Forward Gate Current 

Maximum Voltages 
Peak Reverse Gate Voltage 
Peak Forward and Reverse 

Blocking Voltages 

Tc= 100°c 
TA= 2s 0 c 
Tc= 100°c 
TA=2s 0 c 
Tc= 100°c 
TA=2s 0 c 
Tc= 100°c 

le= 100°c 

Tc= 100°c 
Tc=l00°c 

T stg 

TJ 

IF(rms) 

IF(DC) 

IF(AV) 

IFM(surge) 

IGFM 

VGRM 
VFM•VRM 

ELECTRICAL CHARACTERISTICS (25°C Case Temperature unless otherwise noted) 

SYMBOL 

IFx 
1Fx(125°C) 
I Rx 
1Rx(125°C) 
IGT 

VGT 

IHO 

IGR 
16 R(l25°C) 
VF 
dV/dt 

NOTES: 

CHARACTERISTIC 

Forward Blocking Current 
Forward Blocking Current 
Reverse Blocking Current 
Reverse Blocking Current 
Gate Trigger Current 
Gate Trigger Voltage 
Holding Current 
Reverse Gate Current 
Reverse Gate Current 
On Voltage (Note 4) 
Critical Rate of Rise of Anode Voltage 

MIN. 

0.4 

-65°c to +150°c 
-65°c to +150°c 

1.57 Amps 
590 mA 

1.25 Amps 
430 mA 

1.0 Amps 
380 mA 
20 Amps 

0.25 Amps 

5.0 Volts 
FT1881 30 Volts 
FT1882 60 Volts 
FT1883 100 Volts 
FT1884 150 Volts 
FT1885 200 Volts 

TYP. MAX. 

0.02 10 
6 200 

0.02 10 
6 200 

0.04 2.0 
0.55 2.0 
0.23 2.0 

0.005 1.0 
0.005 

1.2 2.0 
150 

(!) These ratings are limiting values above which the reliability of the device may be impaired. 

UNITS 

µA 
µA 
µA 
µA 
mA 
Volts 
mA 
µA 
mA 
Volts 
V/µs 

PHYSICAL DIMENSIONS 
in accordance with 

JEDEC (T0·5) outline 

NOTES: All dimensions in inches 
Leads are gold-plated Kovar 
Anode internally connected to case 
Package weight is 1.23 grams 

TEST CONDITIONS 

V AK = Rated VFM' R6 K = 1.0 k!1 
v AK = Rated v·FM• RGK = 1.0 k!1 
V AK = Rated VRM• R6 K = 1.0 k!1 
V AK = Rated VRM• R6 K = 1.0 k!1 
V AA = 5.0 V, RL = 100 !1 
v AA = 5.0 V, RL = 100 !1 

RGK = 00 ' RL = 100 !1 
VGK = -5.0V, IA= 0 
VGK = -5.0 V, IA= 0 
IF= 1.0 Amps 
V AA = Rated VFM• R6 K = 500 !1 

*Planar is a patented Fairchild process. 

(2) These ratings give a maximum junction temperature of 150'C with the maximum average power dissipation and a maximum junction to case thermal resistance of 20'C/Watt 
and a junction to ambient thermal resistance of 225'C/Watt. ' 

(3) Ambient temperature derating curves are derived with no external heat sink connected. 
(4) Pulse Conditions: Length~ 300 µs; Duty Cycle'."'. 2%. 
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FAIRCHILD THYRISTORS FT1881 THROUGH FT1885 

1.6 
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FT2009 THROUGH FT2014 
PNPN SILICON CONTROLLED RECTIFIERS 

DIFFUSED SILICON PLANAR* THYRISTORS 

• FORWARD CURRENT RATING OF 1.3 AMPS DC AT Tc= so·c 
• BLOCKING VOLTAGE CAPABILITY TO 400 VOLTS 
• MAXIMUM GATE TRIGGER CURRENT OF 200 µA AT Tc= 25°C 
• IDENTICAL TO 2N2009 THROUGH 2N2014 EXCEPT ANODE CONNECTED TO CASE 
• RELIABLE PLANAR CONSTRUCTION 

ABSOLUTE MAXIMUM RATINGS (Note 1) 
Maximum Temperatures 

Storage Temperature -65°C to +150°C 
Operating Junction Temperature -65°C to +lso•c 

Maximum Currents and Power 
rms Forward Current 
(180° conduction angle, note 2) 
Continuous Forward Current 

Average Forward Current 
(180° conduction angle, note 2) 
Surge Current 

(% eye.le sine wave, 60 Hz, peak) 
Peak Forward Gate Current 

(pulse width = 8 ms) 
Peak Gate Power Dissipation 
Average Gate Power Dissipation 

Maximum Voltages (Tc= +25°C to +80°C) 
Peak Reverse Gate Voltage 
Peak Forward and Reverse 

Blocking Voltages 

Tc= 80°c 
TA= 25°C 
Tc= so•c 
TA= 25°C 
Tc= 80°c 
TA= 25°C 

Tc= 80°c 

Tc= 125°C 

IF(rms) 

IFM(surge) 

VGRM 
VFM• VRM FT2009 

FT2010 
FT2011 
FT2012 
FT2013 
FT2014 

ELECTRICAL CHARACTERISTICS (25°C Case Temperature unless otherwise noted) 

SYMBOL CHARACTERISTIC 

IFx 
1Fx(125°C) 
IRo 
IR0(125°C) 
IGT 

VGT 

I Ho 
IH0 (80°C) 
IGR 
16 R(l25°C) 
VF . 

dV/dt 

NOTES: 

Forward Blocking Current 
Forward Blocking Current 
Reverse Blocking Current 
Reverse Blocking Current 
Gate Trigger Current 
Gate Trigger Voltage 
Holding Current 
Holding Current 
Reverse Gate Current 
Reverse Gate Current 
On Voltage (Note 4) 
Critical Rate of Rise of Anode Voltage 

TYP. 

20 
6.0 
20 
6.0 
40 

0.55 
0.25 
0.16 
0.005 
Mos 
1.2 
150 

(1) These ratings ara limiting values above which the reliability of the device may be impsired. 

1.57 Amps 
590mA 

1.3 Amps 
430 mA 

1.0 Amps 
375 mA 

15Amps 

1.3 Amps 
0.2 Watt 

0.05 Watt 

MAX. 

100 
100 
100 
100 
200 
1.0 
2.0 
5.0 
1.0 
1.0 
2.0 

6.0Volts 
25Volts 
SO Volts 

100 Volts 
200Volts 
300Volts 
400Volts 

UNITS 

nA 
µA 
nA 
µA 
µA 
Volts 
mA 
mA 
µA 
mA 
Volts 
V/µs 

PHYSICAL DIMENSIONS 
in accordance with 

JEDEC (T0-5) outline n .370DIA. 
335 .335 

:3osDIA. 

.125 260 

.009 240 

~~:~~ns f _j_ 
3 LEADS n n n 1.5 llN. 
:m DIA. u u u_l 

Gate 

Anode 

NOTES: 
All dimensions in inches 
Leads are gold-plated Kovar 
Anode internally connected to case 
Package weight is 1.23 grams 

TEST CONDITIONS 

V AK = Rated VFM• R6 K = 1.0 kn 
v AK = Rated VFM• VGK = -0 .. 5 v 
v AK = Rated VRM• RGK = 00 

V AK = Rated VRM• R6 K = oo 
vAA = 5.0 v, RL = 1.0 kn 
v AA = 12 V, RL = 1.0 kn 
R6 K = oo, RL = 1.0 kn 
R6 K = oo, RL = 1.0 kn 
VGK = -6.0 V, IA= 0 
VGK = -6.0V, IA= 0 
IF= 1.0A 
VAA =Rated VFM• R6 K = 500 n 

*Planar is a patented Fairchild process. 

(2) These ratings give a maximum junction temperature of 150°C with the maximum average power dissipation and a maximum junction· to case thermal resistance of 35°C/Watt 
and a junction to ambient thermal resistance of 225°C/Watt. 

(3) Ambient temperature derating curves are derived with no external heat sink connected. 
(4) Pulse Conditions: Length = 300 µs; Duty Cycle :5 2%. 
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' ·.(,' :: ., 
,, .. ,.:+ : : , :: ~' .: 

FAIRCHILD THYRISTORS·· FJ2009 · THROUGH FT2014 
~ . ..· ' . .· . . ' ' . . . ,, "'.! . . . . ' 

?.\ 
' ~, 

'•,; 

.. FORWARD CURRENT 
VERSUS MAXIMUM ALLOWABLE 

CASE TEMPERATURE 
HALF WAVE CONDUCTION* 

0.2 H-++++-H+++-H+++-H++++'~ 

o .......................... ......._"'-'-'_._._......._...,_._......_........,~ 
25 50 75 100 125 150 

MAXIMUM RATINGS 

FORWARD CURRENT 
VERSUS MAXIMUM ALLOWABLE 

AMBIENT TEMPERATURE 
HALF WAVE CONDUCTION* 

· (Note 3) 

Tc-MAXI.MUM ALLOWABLE CASE TEMPERATURE-'C TA-MAXIMUM ALLOWABLE AMBIENT TEMPERATURE-'C 

•1ao• Conduction Angle for 
Sinusoidal Current Waveform 
50 to 400 Hz. 

5.0 .. 
!::; 

~ 4.0 
:ll 
;! 

!!? 3.0 

lS 
~ 
~ 2.0 
;! 
z 
;! 
!I! 1.0 
T 
~ 

0 

INSTANTANEOUS ON VOLTAGE 
VERSUS FORWARD CURRENT 

(Note 4) 

Tc•25'C 

r'-
J.11 

.•;·: .Y 
~ 

"" 0.01 0.05 0.1 o.s 1.0 5.0 10 

IF-INSTANTANEOUS FORWARD CURRENT-AMPS 

HOLDING CURRENT 
VERSUS CASE TEMP.ERATURE 

_::_ R •lODOll 

. f75 -50 -25 0 25 50 .. 1J I~ 125 150 . . . 
Tc-CASE TEMPERA.TURE-!'C, · 

TYPICAL ELECTRICAL CHARACTERISTICS 

GATE TRIGGER. CURRENT 
VERSUS CASE TEMPERATURE 

o.__..__.__,__.___.___.__.~..__, 

-75 -50 -25 0 25 50 75 100 125 150 

Tc-CASE TEMPERATUR~-'C 

FORWARD AND REVERSE 
. . . BLOCKING CU.RRENT 

VERSUS JUNCTION TEMPERATURE 
1. 100 
I 

i a io 

I 
>' 1.0 
Ill 

~ 
~ 0.1 
I 

~ 
~0.0~5 

VA~• RATED VFM VRM 

~ 
r= 

L 

-f-
....d 

50 75 100 125 150 

TrJUNCTION TEMPERATURE-"(; 

9-14 

1.0 

~ > o.8 
I 

~ 
!::; 
§? 0.6 .. 
g 
I! 0.4 

~ 
I 0.2 ;; 

0 

GATE TRIGGER VOLTAGE 
VERSUS CASE TEMPERATURE 

VAA•l2 V 
RL•l.Okll 

)'--.. 
"h. 

I'-. 
b,,. 

~ 
.......... 
~ 

-75 -so -25 0 25 50 75 100 125 150 

200 

Tc-CASE TEMPERATURE-'C 

ALLOWABLE CRITICAL RATE OF 
RISE OF ANODE VOLTAGE 

VERSUS CASE .TEMPERATURE 

~ 
VAA •RATED VFM 
RGI( •50011 

~ !'--. 
~ 

!'--. 
~ 

. 

10 
25 50 

~ 
75 100 125 150 

Tc-CASE TEMPERATURE-'C 

I 



2N2322 THROUGH 2N2329 
2N2322A THROUGH 2N2329A 

PNPN SILICON CONTROLLED RECTIFIERS 
DIFFUSED SILICON PLANAR* THYRISTORS 

• FORWARD CURRENT RATING OF 1.6 AMP DC AT Tc= ss·c 
• BLOCKING VOLTAGE CAPABILITY TO 400 VOLTS 
• MAXIMUM GATE TRIGGER CURRENT OF 100 µA FOR 2N2322 SERIES AND 

25 µA FOR 2N2322A SERIES AT Tc= 25°C 
• RELIABLE PLANAR CONSTRUCTION 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 
tStorage Temperature 
tOperating Junction Temperature 

T stg 

TJ 
t Lead Temperature (Soldering, 10 second time limit) 

Maximum Currents and Power 
rms Forward Current 

(180° Conduction Angle) 
Continuous Forward Current 

Average Forward Current 
(180° Conduction Angle) 

tsurge Current 
('/2 cycle, sine wave, 60 Hz, Peak) 

tPeak Forward Gate Current . 
tPeak Gate Power Dissipation 
tAverage Gate Power Dissipation 

Maximum Voltages, (Tc= -65°C TO +125°C) 

tPeak Reverse Gate Voltage VGRM 

tPeak Forward and Reverse VFM• VRM 
Blocking Voltages 

tTransient Peak Reverse VRSM 
Blocking Voltage (5 ms Max.) 

Tc= 85°c 
Tc= 25°C 

tTc = 85°C 
rA = 25°c 

tTc = 85°C 
TA= 25°c 
Tc= 85°C 

Tc= 85°c 
Tc= 85°C 
Tc= 85°C 

6.0 Volts 

2N2322 2N2323 
2N2322A 2N2323A 

25 50 

40 75 

IF(rms) 

IF(DC) 

IF(AV) 

IFM(surge) 

IGFM 
PGM 
PG(AV) 

2N2324 
2N2324A 

100 

150 

ELECTRICAL CHARACTERISTICS (25°C Case Temperature unless otherwise noted) 

2N2322 through 
2N2329 

SYMBOL CHARACTERISTIC TYP. MAX. 

IFx Forward Blocking Current 20 
t1Fx(l25°C) Forward Blocking Current 10 100 
t1Fx(l25°C) Forward Blocking Current 

I Rx Reverse Blocking Current 20 
t1Rx(l25°C) Reverse Blocking Current 10 100 
t1Rx(l25°C) Reverse Blocking Current 

IGT Gate Trigger Current 40 100 
t1 6 r(-65°C) Gate Trigger Current 120 350 

-

t JEDEC Registered Values 

NOTES: 
(1) These ratings are limiting values above which the reliability of the device may be impaired. 
(2) Ambient temperature derating curves are derived with no external heat sink connected. 
(3) Pulse Conditions: length = 300 µs; duty cycle~ 2%. 

-65°cto +150°c 
-65°C to + 12s0 c 

+230°c 

2.0Amps 
490mA 

1.6 Amps 
355mA 
l.OAmp 
310mA 

15Amps 

lOOmA 
0.1 Watt 

0.01 Watt 

2N2325 2N2326 
2N2325A 2N2326A 

150 200 

225 300 

2N2322A through 
2N2329A 

TYP. MAX. 

20 

10 100 
20 

10 100 
12 25 
36 75 
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PHYSICAL DIMENSIONS 
in accordance with 

JEDEC (T0-5) outline 

.33S DIAf-----j :ii~ DIA. 

.3o5 I 

.260 

Se•ting :~ · Jo 
Plane 1 

3LEADS n n n_Jl.5 MIN. 
:g~~ DIA. u u u 

.200 

Gate 

Cathode Anode 

NOTES: 
All dimensions in inches. 
Leads are gold plated kovar. 
Anode internally connected to case. 
Package weight is 1.23 grams. 

2N2327 2N2328 2N2329 
2N2327A 2N2328A 2N2329A 

250 300 400 

350 400 500 

Volts 

Volts 

UNITS TEST CONDITIONS 

nA V AK= Rated VFM RGK = 1 k!J 
µA V AK= Rated VFM RGK = 1 kfl 
µA V AK= Rated VFM RGK = 2 kfl 
nA V AK= Rated VRM RGK = 1 kfl 
µA V AK = Rated VRM R6 K = 1 kn 
µA V AK = Rated VRM RGK = 2k!J 
µA V:AA ."'7' 6.0 V RL = 100 n 
µA V/\J.= 6.0V RL = 10on 

"PlanaK is a patented Fairchild process. 
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:; FAIRCHILD ·rHVRISlQRS ·2N2322{through .2,N2929 •. 2N2322A ·through 2N2329A 
.· ,· . - 't. . . • - ' • ·, 

ELECTRICAL CHARACTERISTICS (25°C Case Temperature.unless otherwise noted) . . - . •• 2 

2N2322 through 
2N2329 

SYMBOL CHARACTERISTICS MIN. TYP. MAX. 

. 2N2322A through. 
2N2329A' 

MIN. TYP. MAX. UNITS TEST CONDITIONS 

VGT 
tV6 r(-65°C) 
tVGrC125°C) 
IHx 
IHx 

t1Hx(-65°C), 
t1Hx(-65°C) 
t1Hx(l25°C) 
t1Hx(l25°C) 
tVF(B5°c> 
tVF(85°C) 
dV/dt 

Gate Trigger Voltage 
Gate Trigger Voltage 
Gate Trigger Voltage 
Holding Current' 

. Holding Current 
Holding Current 
Holding Current 
Holding Current 
Holding Current 
On Voltage 
On Voltage . 
Critical Rate of Rise of Anode Voltage ' 

.. 

0.1 

0.15 

0.55 
0.81 
0.2 
0.9 

1.75 

0.2 

1.7 
1.3 
150 

1.0 

3.0 

2.0 
1.5 

0.55 
0.81 

0.1 0.2 

0.4 

0.7 

0.10 0.15 
1.7 
1.3 
150 

0.9 

3.0 

2.0 
1.5 

Volts 
Volts 
Volts, 
mA 
mA 
mA 
mA 
mA 
mA 
Volts 
Volts 
V/µ.s 

VAA = 6.0V 
VAA = 6.0V 
V AA = Rated VFM 
RG1<=lkn 
RGK =.2k9 
RGK = 1 kn 
RGK=2kll 
RGK = 1 kn 
RGK=2kn 
IF= 3.14A 
IF= l.6A 
V AA = Rated VFM 

MAXIMUM RATINGS 
FORWARD CURRENT VERSUS MAXIMUM 

ALLOWABLE CASE TEMPERATURE 
HALF WAVE CONDIJCTION° 

2.0 

i ·1.6 .. 
I 
!;; 
~ 1.2 
0: 

i3 .. 
~ 0.8 

~ 

IF(rmsJ* 

IF(DCI 

IF[AVI• 

~ 
\ 

~ 
I\ N\ 
~ I\ N 

FORWARD CURRENT VERSUS MAXIMUM 
ALLOWABLE AMBIENT TEMPERATURE 

HALf WAVE CONDUCTION°(Note .2) 
0.5~ 

: ~ 
ll o.4 N 1NJ" 
~~ .o.3 ~~N 

N ~ 
,.~i o.2 x 'lo.. N 

F(AVI ~ 

~ 

RL = lOOn 
RL = 1000 
RL = 1oon 
RL = 10 kn 
RL= lOkn 
RL = 10kn 
RL = 10 kn 
RL=50kll 
RL=50kll 

RGK'= 500n 

N 
~ 

::. 0.1 t+t+t+t++++++++"l'l~rr+t 

~~._._.~~~~....,.~~~~&J:a ~180° Conduction Angle 
025 50 75 100 125 for· Sinusoidal Current 

.!- 0.4 

100 125 50 75 

Tc-MAXIMUM ALLOWA.BLE CASE. TEMPERATURE -°C TA-MAXIMUM ALLOWABLE AMBIENT TEMPERATURE-'C Waveform; 50 to 400· Hz. 

TYPICAL· ELECTRICAL CHARACTERISTICS -----------

~ 
.!. 
ii 
~ 
> 

i!l ., 
; 
;! 
z 
;! ., 
!! 
I 

INSTANTANEOUS ON VOLTAGE 
VERSUS FORWARD CURRENT. (Note 3) 
5.0 

TJ •125oC 

4.0 

3.0 
j 
v 

2.0 y 

1.0 
v 

~ 
0 

0.01 0.05 0.1 0.5 1.0 5D 10 

1,-INSTANTANEDUS fORWARD CURRENT-AMPS 

HOLDING.CURRENT VERSUS 
C~E TEMPERATURE 

.1.6t 

!ii 1\. 2N2322-
l!!' 1.2 ~":f:2329+--+---+---I B D.."61<·11111 

!,,. 0. 8 ~ -i:=""' 
- If'~ .. -., ~..!:::-"-+2N2a224-l'·::>o..-...._..-t--'~---< 
.,..., .o:4 ~2329,A' b.. 

i---+----+---+lRGKillii~ . !'..... -o~~~.......___...__._....____,___, 

•75 -50 -25 0 25 50 75 100 125 

T c-CAS£ TEMPERATURE-°C 

tJEDEC Registered Values 

GATE TRIGGER CURRENT 
VERSUS CASE TEMPERATURE 

140~-~---~-~~ 
Vu•6.0V 

':_ 120 ~4--1---1-+---+"R ~·+100-'-'2-+---t 
I 
!;; 
~ 100 

·a 
"' Boi---+------+-+--+---<----<i--1 

ii 
~ 601---t--t--"!-+-:-::-:':--'-t---lr---1 
... 
: 401--4--1---1--''l.--+--+--ll--l 

-':; ~ol--+---f'""-'1:::--r--+-'""-t::--lr----i 

~ 100 
I 

t2; 
II!' 
gs 10 
u .. 
z 

~ - 1.0 

"' II!' .. 
z 
~ 0.1 

!:: 
~ 

oL.....l-....L.--'-1-..L..::i::::::=b-..,j 
-75 -50 -25 0 25' 50 75 100 125 

Tc-CASE TEMPERATURE-°C 

FORWARD AND REVERSE 
BLOCKING CURRENT VERSUS 

JUNCTION TEMPERATURE 
VAK" RATED Vfy,VRM 

z 
z 

z 
L 

rz2 
L 

~ 
';.. 0,01 E 25 50 75 100 

T,-JUNCTION TEMPER.ATURE-°C 
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GATE TRIGGER. VOLTAGE 
VERSUS CASE TEMPERATURE 

., 
!::; 

1.0 ~~~~-~~VA~A...,•6~.o~v .----. 

1---f--+--l-+---+RL •10012 t---1 

~ 0,8 ....... ....,,.+~-+--.-+--+--+--l-+---l 

~ N 
~ 0, 6 t---+--t--+""'"lrl-~-+-+---+---t 

i ~ 
: 0.4 t---+--t--+-+---+-~~--1--i 

~ ['... 
i o. 2 l---t---1-~-+---+---<----<li--1' 
I-

~ 

o~~~~-~~~__,~ 

-75 -50' -25 0 25 50 75. 100 125 

.,!, 200 

! 
~ 
~ 100 

·~ 
c 
l!s' 50 
Ill 
iE 
l!s 
~ 
a: 20 

~ 
~ 10 

Tc-CASE TEMPERATURE-°C 

ALLOWABLE CRITICAL RATE OF 
RISE OF ANODE VOLTAGE 

VERSUS CASE TEMPERATURE 

VAA' RATEO VFM 

~ 
Rcoc•500l2 

~ ho.. 
~ 

......... 

~ 

25 50 75 100 125 

Tc-CASE TEMPERATURE-°C 



2N4096 • 2N4097 • 2N4098 
PNPN SILICON CONTROLLED RECTIFIERS 

DIFFUSED SILICON PLANAR DEVICES 

• OPERATION TO 125°C GUARANTEED WITH NO FORWARD OR REVERSE VOLTAGE DERATING. 
• LOW FORWARD "ON" VOLTAGE GUARANTEED AT 3 POINTS. 
• LOW FORWARD AND REVERSE LEAKAGES GUARANTEED. 
• PLANAR RELIABILITY BUILT IN. 

ABSOLUTE MAXIMUM RATINGS !Note 1l 

Maximum Temperatures 
Storage Temperature 
Operating Junction Temperature 
Lead Temperature !Soldering, 10 sec. time limit) 

Maximum Power Dissipation 
Average Gate Power Dissipation at 25°C Ambient Temperature (Note 2) 

Maximum Currents 
DC Forward Current at 25°C Case Temperature (Note 2l 
DC Forward Current at 25°C Ambient Temperature 
Surge Current at 25°C Ambient Temperature (Note 2) 

(lh cycle sine wave =8.3 msecl 
Average Forward Current at 25°C Ambient Temperature 180° Conduction 

- 65°C to + 125°C 
- 65°C to + 125°C 

+ 260°C Maximum 

0.1 Watt 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise specified) 

SYMBOL CHARACTERISTICS MIN TYP 

v •• Forward Blocking Voltage 2N4096 50 
(TA= - 65°C to + 125°Cl 2N4097 100 

2N4098 200 
v.o Reverse Blocking Voltage 2N4096 50 

ITA = - 65°C to + 125°C) 2N4097 100 
2N4098 200 

1,. Forward Blocking Current 8 
(at rated v,.1 

1,. (125°CI Forward Blocking Current 5 
(at rated v,.1 

loo Reverse Blocking Current 8 
(at rated v.ol 

loo (125°C) Reverse Blocking Current 5 
(at rated v.ol 

I Gr Gate Trigger Current 0.060 
lGr (-55°C) Gate Trigger Current 0.110 
VGr Gate Trigger Voltage 0.58 
VGr (-55°C) Gate Trigger Voltage 0.75 
VGr l125°C) Gate Trigger Voltage 

(at rated V,xl 
0.2 0.4 

Additional Electrical Characteristics on page 2 

NOTES: 
(1) These ratings are limiting values above which the serviceability of any semiconductor device may be impaired. 

1.0 Amp. 
175 mA 
4.0 Amps. 

130 mA 

MAX 

50 

20 

50 

20 

0.2 
2.0 
0.8 
1.1 

UNITS 

Volts 
Volts 
Volts 
Volts 
Volts 
Volts 

nA 

µA 

nA 

µA 

mA 
mA 

Volts 
Volts 
Volts 

PHYSICAL DIMENSIONS 
in accordance with 

JEDEC (T0-46) outline 

>-----j~i DIA. 

.046 

.036 

.085 
065 

Anode 

NOTES:Alldomensionsininohes 
Leadsaregold-platedkov;ir 
Collectormtemallyconnectedtocase 
Packageweightis036gram 

TEST CONDITIONS 

1,. = 0.05 µA, RGK = 1.0 K!J 

I Ro = 0.05 µA, RGK = 00 

RGK = 1.0 K!J 

RGK = 1.0 K!J 

RGK = 00 

RGK = 00 

VAK = lOV, R, = lOO!J 
VAK = lOV, R, = lOO!J 
VAK = lOV, R, = lOO!J 
VAK = lOV, R, = lOO!J 
R, = 10 K!J 

(2) These ratings give a maximum junction temperature of 125°C and junction to case thermal resistance of 44.5°C/Watt (derating factor of 22.5 mWf°C); junction to ambient thermal 
resistance of 500°C/W (derating factor of 2.0 mW/°C). 

FAIRCHILC> 
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FAIRCHILD TRANSISTORS 2N4096 • 2N4097 • 2N4098 

. ELECTRICAL CHARACT~RISTICS C25~C Free Air Temperature unle5s other~ise specified) 

SYMBOL CHARACTERISTICS MIN TYP MAX 

VF On Voltage 
VF On Voltage 
VF On Voltage 
I Ho Holding Current 
IGR Gate Leakage Current 
IGR (125°Cl Gate Leakage Current 
t •• 
t.11 
dv/dt 

Turn On Time 
Turn Off Time (see t.11 circuit) 
Critical Rate of Rise 

(at rated VFx.l 

REVERSE GATE-CATHODE 
LEAKAGE VERSUS TEMPERATURE 

o.2v 
0.1 L-----J'-----J'---~-'----' 

25 c; 65 85 105 125 

TA • AMBIENTTEMPERATURE • 'C 

0.95 1.15 
1.05 1.2 
1.2 1.6 
0.7 2.0 
0.13 25 
0.024 10 
0.56 1.5 
6.5 15 

75 200 

GATE CHARACTERISTICS 

GATE TRIGGER CURRENT 
VERSUS TEMPERATURE 

~75 ·50 -25 0 <25 <511 '15 -t!OO -1!25 

TA • AMBIENT TEMPERAT'!ffE • 'C 

UNITS 

Volts 
Volts 
Volts 
mA 
nA 
µA 

µsec 
µsec 

Volts/ µsec 

TEST CONDITIONS 

If = 175 mA 
If = 250mA 
IF = 500mA 
RG = oo, RL = 1.0 Kn 
If =0,VG•= -6.0V 
If = 0, v ... = - 6.0 v 
If ;:::; 200 mA, lsF = 10 mA 
IF = 1. ;:::;200mA 
Rs• = 1 Kn, RL = 100 n 

GATE TRIGGER VOLTAGE 
VERSUS.TEMPERATURE 

1.2 r--"'T"'""-.---,.-.--....--V A,...K -. Ill"". V--. 

; 1.0 
RL • IOO!l 

>b 0.21---+--+---+-t---+--+---+---I 

o.75 -50 ·25 0 '25 <511 '15 -t!OO -1!25 

TA • AMBIENT TEMPERATURE • 'C 

TYPICAL ELECTRICAL CHARACTERISTICS 

2.0 

1.8 

§ 1.6 
> 
' 1.4 
ll! 
!':§ 1.2 
g 
~ 1.0 
Q 

~ 0.8 

~ 0.6 

~u. 0,4 

0.2 

ON VOLTAGE VERSUS 
FORWARD CURRENT 

v.; 
~ v 

T • -55°C 
.....17~ - ~ V" 

~ ~ 
~ 

Ln 
'l 

0 
0.001 0.01 0.1 1.0 

!l. i 10 

I 
~ 1.0 
;; 

!:l .. 
~ 0.1 

~ 
!i! 
< 
&! 0.01 

i 
12 
·o 

7a:0.001 
_If. 0 

IF - FORWARD CURRENT - AMPS 

FORWARD AND REVERSE 
BLOCKING CURRENT VERSUS 
PERCENT OF RATED VOLTAGE 

TA• 125~C 

TA .. 7,5°C 

............, .1 

TAI. ~·c 

I 

10 ~ ~ ~ 50 oo ro oo oo ~ 
PER-CENT Of RATED VOLTAGE 

HOLDING CURRENT VERSUS 
GATE-CATHODE RESISTANCE 

0.21--+++-+--+--l+++-+-+H-1--1 

'!!i Ill 

I 

l.OK!l lllK!l 
RGK • GATE CATHODE RESISTANCE - OHMS 

FORWARD AND REVERSE 
BLOCKING CURRENT 

VERSUS TEMPERATURE 

L 
L 

L 
IL 

L 
L 

z 

IOOK!l 

IL Q 
~ o.o 

~ 
I -~ .oo 25 

_If. 

VfX • RATED VOLTAGE 

:r 
50 75 100 125 

TA • AMBIENT TEMPERATURE - 'C 

i 9-18 

28 

24 

4.0 

0 

HOLDING CURRENT VERSUS 
REVERSE GATE CURRENT 

AND TEMPERATURE - !PRl·ioL_ 
r--r--

- 1GR " 5.0mA 

'GR L.511 
1GR " l.OmA--1 

~ -50 ~ 0 '25 ~ ~ ~ ~ 

TA • AMBIENT TEMPERATURE • 'C 

CRITICAL RATE OF RISE OF 
ANODE VOLTAGE FOR 

EXPONENTIAL WAVEFORM 

100~---~~-..__....,.,,.~~__.,.. 
10 ~ 50 100 ~ 500 1000 

dv/dl • CRITICAL RATE Of RISE - VOLTS/IJSEC 



200 

175 

lSO 
"1! 
' 125 

~ B ioo 
0 

~ 75 

~ 
':- so 

FAIRCHILD TRANSISTORS 2N4096 • 2N4097 • 2N4098 

FORWARD CURRENT VERSUS 
MAXIMUM ALLOWABLE 

AMBIENT TEMPERATURE 

~ D.C. 

180° Conduction Angle for~ I\ Sinusoidal Current Waveform 
at 50-400 Hz ~\ ~ 

' ~~ 

1.0 

0.9 

~ 0.8 

" ~ 0.7 

i 0.6 

B o.5 
0 i 0.4 

f2 0.3 

_ ..... 0.2 

MAXIMUM RATINGS 

FORWARD CURRENT VERSUS 
MAXIMUM ALLOWABLE CASE 

TEMPERATURE 

'f ~ 
\ 

~ 180° Conduction Angle for rs::. 
Sinusoidal Wavetorm-5D-«X> \ 

\ 

=s.: II 
LI 
~ r\ 

2.50 

2.25 

~ 2.00 
< 
~ 1.75 
z 
~ 1.50 
If Bi 1.25 

~ 1.0 

~ 0.75 

i:._ 0,50 

POWER DISSIPATION VERSUS 
CASE TEMPERATURE 

~ rs: 
t--... 

~ 
""" " ~ 

""\ 25 

0 ~ 
0.1 

0 
~ 0.25 

0 
25 

~ 
~ ~ ~ o e ~ ft ~ a 
TA - MAXIMIJMALLCJNABLEAMBIENTTEMPERATURE - °C 

~ ~ ~ o e ~ ft ~ a so 75 100 

Tc - CASE TEMPElATURE - °C Tc - CASE TEMPElATURE - ·c 

SWITCHING CHARACTERISTICS 

ii 

TURN-ON TIME VERSUS 
AMBIENT TEMPERATURE 

~~~~~~-~~~~ 

~l--+---1--+---t-l--+---¥--i 

~ 440 r---''f'-;;;;j;::~:J..1""-t-t-7f""71 
!!! 420 l--+---1--+---t-l---bl'--+-><-i 
;:: 

~ 400 

~ 3801--+----t---t-

~ 360 i--;---;--:;1>--t-:1LJl'--T--r----i 

3401---1---+--+ 

~1--+---+--~---t~t----t-=--.-=-i 

~L-"'1C-_J_---'---"--,':---!:--....,i,,.---,-! 
-75 +125 

8.0 

7.5 

~ _7.0 

!!! 6.5 
;:: 
I; 6.0 

~ 
~ 5.5 

.$ 5.0 

4.5 

dv dt CIRCUIT 

MERCURY RELAY 
R NO 

NC 

c lKQ 

9-19 

TURN-OFF TIME VERSUS 
FORWARD AND REVERSE 

CURRENT 

JL v v 
7-

/--
lL" 
~ / 

50 100 ~ 1000 

IF ' IR - FORWARD ANO REVERSE CURRENT - mA 

dv = 0.632 Vo 
dt RC 

Vo = RATED VOLTAGE 

125 



FAIRCHILD TRANSISTORS 2N4.096 •2N4.097• 2N4.098 

..IL 
PULSE" A" 

51Q 

t off CIRCUIT 

_fL 
PULSE"B" 

.01 ufd 

PULSE B DELAYED FROM PULSE A BY APPROXIMATELY 100 1.1sec. 

ANODE CHARACTERISTIC 

REVERSE 
BLOCKING 
VOLTAGE 

REVERSE 
BREAKDOWN 
VOLTAGE 

0 

9-20 

FORWARD CONDUCTION 

HOLDING CURRENT 

v 

FORWARD 
BREAKOVER 
VOLTAGE 

FORWARD BLOCKING 
VOLTAGE 



2N4108 • 2N4109 • 2N4110 
PNPN SILICON CONTROLLED RECTIFIERS 

DIFFUSED SILICON PLANAR DEVICES 

• OPERATION TO 125°C GUARANTEED WITH NO FORWARD OR REVERSE VOLTAGE DERATING. 
• LOW FORWARD "ON" VOLTAGE GUARANTEED AT 3 POINTS. 
• LOW FORWARD AND REVERSE LEAKAGES GUARANTEED. 
• PLANAR RELIABILITY BUILT IN. 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 
Storage Temperature 
Operating Junction Temperature 

- 65°C to + 125°C 
- 65°C to + 125°C 

Lead Temperature !Soldering, 10 sec. time limit) + 260°C Maximum 

Maximum Power Dissipation 
Average Gate Power Dissipation at 25°C Ambient Temperature (Note 2l 

Maximum Currents 
DC Forward Current at 25°C Case Temperature (Note 2) 
DC Forward Current at 25°C Ambient Temperature 
Surge Current at 25°C Ambient Temperature (Note 2) 

(1/2 cycle sine wave = 8.3 msecl 
Average Forward Current at 25°C Ambient 'hlmperature 180° Conduction 

0.1 Watt 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise specified) 

SYMBOL CHARACTERISTICS MIN TYP 

V,x Forward Blocking Voltage 2N4108 50 
(TA = - 65°C to + 125°Cl 2N4109 100 

2N4110 200 
Voo Reverse Blocking Voltage 2N4108 50 

!TA= - 65°C to + 125°Cl 2N4109 100 
2N4110 200 

l,x Forward Blocking Current 
(at rated v.xl 

8 

l,x (125°C) Forward Blocking Current 
(at rated v.xl 

5 

loo Reverse Blocking Current 8 
(at rated Vool 

loo (125°C) Reverse Blocking Current 5 
(at rated Vool 

lsr Gate Trigger Current 0.060 
lsr (-55°C) Gate Trigger Current 0.110 
Vsr Gate Trigger Voltage 0.58 
Vsr (-55°C) Gate Trigger Voltage 0.75 
Vsr (125°Cl Gate Trigger Voltage 0.2 0.4 

lat rated V,xl 
Additional Electrical Characteristics on page 2 

NOTES: 
(1) These ratings are limiting values above which the serviceability of any semiconductor device may be impaired. 

1.0 Amp. 
235 mA 
4.0 Amps. 

180 mA 

MAX 

50 

20 

50 

20 

0.2 
2.0 
0.8 
1.1 

UNITS 

Volts 
Volts 
Volts 
Volts 
Volts 
Volts 

nA 

µA 

nA 

µA 

mA 
mA 

Volts 
Volts 
Volts 

PHYSICAL DIMENSIONS 
in accordance with 

JEDEC (T0-18) outline 

I I .23001A. 

:mo1A.~ ·
209 

.030 po 
SeatingML i:l70 
P18ii'Of 

3 LEADS n n n .500 MIN. 

:8l~DIA. U U u-1 

NOTES: All dimensions in inches 
Leads are gold-plated kovar 
Anode internallJ connected to case 
Package weight is 0.44 gram 

TEST CONDITIONS 

l,x = 0.05 µA, RsK = 1.0 kn 

loo = 0.05 µA, RsK = 00 

RsK = 1.0 .kn 

RsK = 1.0 kn 

RGK = 00 

RGK = 00 

VAK = lOV, RL = lOOn 
VAK = lOV, RL = 1oon 
vAK = 10v, RL = 1oon 
VAK = lOV, RL = 1oon 
RL = 10 kn 

(2) These ratings give a maximum junction temperature of 125"C and junction to case thermal resistance of 44.5°C/Watt (derating factor of 22.5 mW/°C); junction to ambient thermal 
resistance of 350°C/W (derating factor of 2.84 mW /°C). 
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ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise specified) 

SYMBOL CHARACTERISTICS 

v. On Voltage 
v. On Voltage 
v. On Voltage 
I Ho Holding Current 
Is• Gate Leakage Current 
Is• U25°Cl Gate leakage Current 
t •• Turn On Time 
t.11 Turn Off Time (see t.11 circuit) 
dv/dt Critical Rate of Rise 

(at rated V,xJ 

REVERSE GATE-CATHODE 
LEAKAGE VERSUS TEMPERATURE 

~ .......... -..---..---..---..----. 
roi---t--~t---t---+-----7'1 

;:; 101---1---1---T+---+,p-,._/__. 

VGK • ·6.0V /I g 5.o 1---1---+---+--z,...LJ-+-----< 

§ ~ 
8 2.0 f---t---1-1~7><-+---+--~ 

3 i.ot---t--L__~"IL __ -+---+--~-
~ 

o.51=:=!;.L.C:::::j::::=:::::j::::=:::j:::==l 

..? 
0.2~ 
0· 1 '-25--45....__65....__85.___l.._05 _ _,125 

TA - AMBIENTTEMPERATURE - °C 

MIN TYP MAX 

0.95 1.15 
1.05 1.2 
1.2 1.6 
0.7 2.0 
0.13 25 
0.024 10 
0.56 1.5 
6.5 15 

75 200 

GATE CHARACTERISTICS 

GATE TRIGGER CURRENT 
VERSUS TEMPERATURE 

~1=5 --::.50=--.=-25 --to-<es..___.<sa_;i..,._5 _..,.+100-..,-!+125 

TA - AMBIENT TEMPERATURE - °C 

UNITS 

Volts 
Volts 
Volts 
mA 
nA 
µA 

µS 
µS 

Volts/ µs 

TEST CONDITIONS 

1. = 175 mA 
1. = 250mA 
1. = 500mA 
RG = oo, RL = 1.0 Kn 
1. = 0, Vs• = - 6.0 V 
1. = 0, Vs• = - 6.0 V 
1. :::::: 200 mA, Is• = 10 mA 
1. = l.::::::200mA 
Rs• = 1 Kn, R, = 100 n 

GATE TRIGGER VOLTAGE 
VERSUS TEMPERATURE 

1.2~~-~-..--~~~--. 
YAK • lOV 

RL • 1000 
!9 1.0 t---f"'o..-+---t-+---+--c-t---1----1 
~ 

~ 0.8 t---t---+--t---"'t' 

~ 
.> 
~ 0.6 r--t---+--f,.,,,..::'1 

~ 
~ 0.4 

>';:, 0.2 l---+--+---t-+---t--+----1e--t 

0-1s -50 -25 0 +25 -t50 +75 +100 +125 

TA - AMBIENT TEMPERATURE - °C 

TYPICAL ELECTRICAL CHARACTERISTICS 

0.001 

"li 10. 

~ 
B i.o 
~ 

~ 
~ 0.1 

~ 
~ 
~ 0.01 

i 
:ii 

-; 0.001 

ON VOLTAGE VERSUS 
FORWARD CURRENT 

0.01 0.1 
IF - FORWARD CURRENl - AMPS 

1.0 

FORWARD AND REVERSE 
BLOCKING CURRENT VERSUS 
PERCENT OF RATED VOLTAGE 

TA • 125\C 

TA ., 75°C 

.....!--1 _l 

TAI. ~oc 

~ o 10 ro ~ ~ ~ ~ ro M ~ ~ 

PER-CENT OF RATED VOLTAGE 

HOLDING CURRENT VERSUS 
GATE-CATHODE RESISTANCE 

0.2 t--+++-+---+---++++--+--+++-+---j 

0.1~~~~~~~~~~ 

"li 10 

Q 

~ 0.01 

~ 

1000 1.0kO lOkO lOOkO 
RGK - GATE CATHODE.RESISTANCE - OHMS 

FORWARD AND REVERSE 
BLOCKING CURRENT 

VERSUS TEMPERATURE 

rZZ 
.:2'.l 

IZ z-
z-

VfX = RATED VOLTAGE 

-~ .00125 50 75 100 125 
TA - AMBIENT TEMPERATURE - 0 c 
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HOLDING CURRENT VERSUS 
REVERSE GATE CURRENT 

AND TEMPERATURE 

OL-...l--J...--1--'---'--'---'~ 
~ ~ ~ o e <SO ~ m a 

TA " AMBIENT TEMPERATURE - °C 

CRITICAL RATE OF RISE OF 
ANODE VOLTAGE FOR 

EXPONENTIAL WAVEFORM 

~t----+--+-+-+---+--+--+--++~..,...i"I 

1001.._o _ro....__........_5.._o _1.._oo_~,.,._....._._s""oo--'1000 

dvldt - CRITICAL RATE OF RISE - VOLTSfµS 



250 

225 

200 
il 
' 175 

~ 150 
'5 
~ rl5 

i 100 

';- 15 

_u.. 50 

fAIRCMl!lil 11RANSISTORS 2N4I08 • 2N4109 • 2N4110 

FORWARD CURRENT VERSUS 
MAXIMUM ALLOWABLE 

AMBIENT TEMPERATURE 

~ 
~.c. 
\ 

180° Conducllon Angle lorr~ 
Sinusoidal Current Waveform t_ 
at 50 - 400Hz \~ 

:s.: ~ 
~ 

1.0 

0.9 

K' 0.8 

" ~ 0.7 

~ 0,6 

a 05 
0 

~ 0.4 

~ 0.3 

_ ..... 0.2 

MAXIMUM RATINGS 

FORWARD CURRENT VERSUS 
MAXIMUM ALLOWABLE CASE 

TEMPERATURE 
"[ ]'\ 

~ 

~ 180° Conduction Angle for ~ 
Sinusoidal Waveform-S0-'100 H \ 

\ 

:s.: JI 

~ 
~ 

2.50 

2.25 

i= 2.00 
< 
':' l.75 
z 
~ 1.50 

~ l.2S 

; 1.0 

~ 0.15 

c:. 0.50 

POWER DISSIPATION VERSUS 
CASE TEMPERATURE 

IS 
~ 
~ 

""" ~ 
""' ~ 
~ 

25 

0 ~ 0.1 

0 ~ 
0.25 

n 
25 

.:sl 
~ ~ ~ o e s m ~ -
TA - MAXIMUM ALLOWABLE AMBIENT TtM?ERATURE - °C 

~ ~ ~ o e s m q e 

le • CASE TEMPERATUR£ • °C 

50 15 100 

Tc - CASE TEMPERATURE - °C 

SWITCHING CHARACTERISTICS 

TURN-ON TIME VERSUS 
AMBIENT TEMPERATURE 

c 

dv -
dt 

TURN-OFF TIME VERSUS 
FORWARD AND REVERSE 

CURRENT 

1.5 l---+-t-+-+---+--+-V1t-J'-JLt---t 

1.0 t---+-+--+-+-___,t---+-!71~-+---i s. 
!!! 6.5 >---+-+-+-+---+-Zl---k--+-+-+---1 

~ 6.0 >---+-+-+-+---+v-+--+-+-+-+--t 
~ 
;: 5.5 >---+-+-+-+-z----+-+-+-+--t 

JS 5.0 o---+-+-+-++--+-· _._,_.,_..,....__, 

4.5 z 
_A? 

4•010 50 100 500 1000 

If : IR - FORWARD AND REVERSE CURRENT - mA 

·CIRCUIT 

MERCURY RELAY 
R NO 

NC 1. dv Vo 
-= 0.632 
dt RC 

lKQ -=-Vo 
Vo = RATED VOLTAGE 
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t off CIRCUIT 

_fL 
SL PULSE"B" 

PULSE" A" 

510 .01 µF 

PULSE B DELAYED FROM PULSE A BY APPROXIMATELY 100 us 

ANODE CHARACTERISTIC 

REVERSE 
BLOCKING 
VOLTAGE 

REVERSE 
BREAKDOWN 
VOLTAGE 

0 
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FORWARD CONDUCTION 

H 0 L DI NG CU RR ENT 

v 

FORWARD 
BREAKOVER 
VOLTAGE 

FORWARD BLOCKING 
VOLTAGE 



2N4212 THROUGH 2N4218 
PNPN SILICON CONTROLLED RECTIFIERS 

DIFFUSED SILICON PLANAR* THYRISTORS 

• FORWARD CURRENT RATING OF 1.25 AMPS D.C. AT Tc= ss·c 
• BLOCKING VOLTAGE CAPABILITY THROUGH 300 VOLTS 
• MAXIMUM GATE TRIGGER CURRENT OF 100 µA AT Tc= 25"C 
• RELIABLE PLANAR*CONSTRUCTION 

ABSOLUTE MAXIMUM RATINGS (Note 1) 
Maximum Temperatures 

tStorage Temperature 
tOperating Junction Temperature 

Maximum Currents 
rms Forward Current 
(180° Conduction Angle) (Note 2) 
Continuous Forward Current 

Average Forward Current 
(180° Conduction Angle)( Note 2) 

tsurge Current 
(1/2 cycle sine wave, 60 Hz peak) 

tPeak Forward Gate Current 
(180° Conduction Angle) 

Maximum Gate Power (Tc= 85°C) 
tPeak Gate Power Dissipation 
tAverage Gate Power Dissipation 

Maximum Voltages (Tc= -65°C to 125°C) 
tPeak Reverse Gate Voltage 
tPeak Forward and Reverse Blocking Voltages 

Tc= 85°c 
TA= 2s0 c 
TC'= 8s0 c 
TA= 2s0 c 

tTc = 85°C 
tTc = 10s0 c 
TA= 2s0 c 
Tc= 85°C 

Tc= 25° 

T stg 

TJ 

IFlrmsl 

IFIDCI 

IFIAVI 

IFM(surge) 

IGFM 

PGM 
pGMIA~l 

VGRM 
VFM• VRM 

ELECTRICAL CHARACTERISTICS (25°C Case Temperature unless otherwise noted) 

SYMBOL CHARACTERISTIC MIN. TYP. 

IFx Forward Blocking Current 40 
t1Fx(l25°C) Forward Blocking Current 20 
I Rx Reverse Blocking Current 40 

t1Rx(125°C) Reverse Blocking Current 20 
IGT Gate Trigger Current 40 

t16 r(-65°C) Gate Trigger Current 120 
VGT Gate Trigger Voltage 0.58 

tV6 r(-65°C) Gate Trigger Voltage 0.8 
tVGr(125°C) Gate Trigger Voltage 0.1 0.21 

IHx Holding Current 0.9 
t1Hx(-65°C) Holding Current 1.75 

IGR . Reverse Gate Current .005 
tVF On Voltage (Note 4) 1.7 
dV/dt Critical Rate of Rise of Anode Voltage 150 

tJEDEC Registered Values. 

NOTES: 
(1) These ratings are limiting values above which the reliability of the device may be impaired. 

-6s 0 c to +lso0 c 
-6s0 c to + 12s0 c 

1.6Amps 
490mA 

1.25Amps 
355mA 
1.0 Amp 
0.5Amp 
310mA 

15Amps 

O.lAmp 

0.1 Watt 
0.01 Watt· 

6.0Volts 
2N4212 25 Volts 
2N4213 50 Volts 
2N4214 100 Volts 
2N4215 150 Volts 
2N4216 200Volts 
2N4217 250Volts 
2N4218 300Volts 

MAX. UNITS 

. 200 nA 
200 µA 
200 nA 
200 µA 
100 µ,A 
300 µA 
0.7 Volt 
1.0 Volt 

Volt 
mA 

7.0 mA 
1.0 .µA 
2.0 Volts 

V/µs 

PHYSICAL DIMENSIONS 
in accordance with 

JEDEC (T0-5) outline 

>----~+-:~~gDIA. 
:mo1A-++-----1 

.125 

.009 

3 LEADS n n 
:8\~DIA. U U 

NOTES: 
All dimensions on inches. 
Leads are gold-plated Kovar. 

Gate 

Anode 

Anode internally connected to case. 
Package weight is 1.23 grams 

TEST CONDITIONS 

V AK= Rated VFM RGK = 1.0 kil 
V AK = Rated VFM RGK = 1.0 kfl 
V AK = Rated VRM RGK = 1.0kfl 
V AK= Rated VRM RGK = 1.0 kfl 
VAA = 7.0V RL = 10on 
vAA = 1.ov RL = 10on 
vAA = 1.0 v, R6 K = i.o kn, RL = 100 n 
vAA = 1.ovi R6 K = 1.0kn, RL = 10on_ 
v AA = Rated VFM• RGK = 1.0 kfl, RL = 100 n 
V AA = 7.0 V RGK = 1.0 kil 
VAA = 7.0V RGK = 1.0 kil 
VGK = -6.0V IA=O 
IF= 3.14A 
v AA = Rated VFM R6 K =soon 

•Planar is a patented Fairchild process. 

(2) These ratings give a maximum junction temperature of 125°C with the maximum average power dissipation and a maximum junction to case thermal resistance of 18°C/Watt and a · 
junction to ambient thermal resistance of 225°C/Watt. 

(3) Ambient temperature derating curves are derived with no external heat sink connected. 
(4) Pulse Conditions: length= lms max; duty cycle:::; 1%. 

313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 
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FAIRCHILD THYRISTORS 2N4212 through 2N4218 

MAXIMUM RATINGS 

FORWARD CURRENT VERSUS MAXIMUM 
ALLOWABLE CASE TEMPERATURE 

HALF WAVE CONDUCTION* 

FORWARD CURRENT VERSUS MAXIMUM 
ALLOWABLE AMBIENT TEMPERATURE 
HALF WAVE CONDUCTION* (Note 3) 

2.0 

~ 1.6 

"' 1 
!z 11.2 
Q 

!i 0.8 
~ 
~ 
~0.4 

0 
25 

IF{rmsJ* 

lFIOC) 

lF(AV)* 

50 75 

0.5 f1' 
~ 

[', 

!~I\ 
N l'-1\ 

N\I\ 
N\I 
~ 

~ 
100 125 50 75 100 125 

Tc-MAXIMUM ALLOWABLE CASE TEMPERATURE-'C TA-MAXIMUM ALLOWABLE AMBIENT TEMPERATURE-'C 

5.0 

0 

*180° Conduction Angle for 
Sinusoidal Current Waveform; 
50 to 400 Hz. 

INSTANTANEOUS ON VOLTAGE 
VERSUS FORWARD CURRENT 

(Note 4) 

TJ •25'C _ 

I-
J1 v 

-I-

0.01 0.05 0.1 0.5 1.0 5.0 10 

IF-INSTANTANEOUS FORWARD CURRENT-AMPS 

HOLDING CURRENT VERSUS 
CASE TEMPERATURE 

1.8 _"'J 
""1.6 L 
~1.4 h 
~ 1.2 ~ 
:; 1.0 ~ 
§o.a ~ 
to.s ~ 
~0.4 ~ 

0.2 f--+--+-+-+--+--+---1--"'-I 
o~_,___,___.__~_,_-+-~~ 

-75 -50 -25 0 25 50 75 100 125 

Tc-CASE TEMPERAT.URE-'C 

TYPICAL ELECTRICAL CHARACTERISTICS 

GATE TRIGGER CURRENT 
VERSUS CASE TEMPERATURE 

140 .---~-.--~--,---,..---,-1,V-AA-,7,.-.0-,V 

< 120 t-T--t--+-----+-+---+-- RL • 100ll 

t \ 
~ 100 1---h~-+---+---+-____,_+--+---t 

B so 1---+U-----\J---+---+---41---+--+-__, 
ffi l\. 
g L",. 
~ 60 

~40 ~ 
l> 20 ~ f'i-

o~_,___.___.__.___,_~~~ 

-75 -50 -25 0 25 50 75 100 125 

.. 

Tc-CASE TEMPERATURE-'C 

FORWARD AND REVERSE 
BLOCKING CURRENT VERSUS 

JUNCTION TEMPERATURE 
::'- 100 

.... 
~ 

t-VAK' RATED VFM, vRJ 

~ 
"' 

10 
z 
;;; 
<.> 

~ 
> 1.0 
l:1 

L 
L 

-r 
L 

.LJ 
il .. 
Q 

0.1 ~ 
I 

7 

~ 
~ 
x O.Ql 
~ 25 50 75 100 125 

Tr JUNCTION TEMPERATURE -·c 
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GATE TRIGGER VOLTAGE 
VERSUS CASE TEMPERATURE 

o~....___,___.__~~-+-~~ 

-75 -50 -25 0 25 50 75 100 125 

Tc-CASE TEMPERATURE-'C 

ALLOWABLE CRITICAL RATE OF 
RISE OF ANODE VOLTAGE VERSUS 

CASE TEMPERATURE 
200 .-----,...----,----,.----, 

10~---'---~--+--~ 
25 50 75 100 125 

Tc-CASE TEMPERATURE-'C 



Microwave 
Transistors 



MICROWAVE OPERATION ADVANTAGES AND RELIABILITY 
Fairchild microwave transistors are NPN planar epitaxial transistors designed 
for both amplifier and oscillator applications covering the range .5GHz to 
5.0GHz. The high fMAx of these devices assures best possible performance 
and highest maximum available gain at L, S, and C band frequencies. 

Fairchild step recovery diodes allow for extension of the oscillator capability 
into the X band range. 
The planar process assures volume reproducibility with minimum lot to lot 
variation allowing for high volume production of microwave circuits and 
components. 

MICROWAVE DEVICE SELECTION GUIDE 

Device Package 

MT1038 TO ·46 

(CC) 
MT1038A TO ·46 

MT1039 T0-46 

CE 
MT1050 Coax 

MT1060 T0-46 

MT1060A T0-46 

MT1061 TO- 72 

MT1061A TO- 72 

MT1062 TO· 50 

CD 
MT1063 Channel 

MT3833 TO· 50 

MT3834 TO· 50 

CE 
MT1070 Coax 

CE 
MT1115 Coax 

CE 
MT1116 Coax 

Frequency 
(GHz) lOW SW 

.5 x x 
1.0 x 
1.5 
2.0 
2.5 
3.0 
3.5 
4.0 
5.0 X being developed 

Typical 

fMAX Typical M.A.G. 
GHz 1 GHz 2GHz 3GHz 

2.8 9 3 

2.8 9 3 

2.8 9 3 

3.6 11 5 

4.0 12 6 

4.0 13 6 

4.5 6 

5.0 14 6 

4.5 13 6.5 3.5 

SEE DAT A SHEET 

13 6.5 3.5 

12 6 

6 9 5 

6 9.5 6 

6 12 9 

OSCILLATOR PERFORMANCE 

Output Power 

2W lW .SW 250mW 

MT1038A MT1039 MT1039 MT1060A 
x MT1038/A MT1039 MT1060/A 
x x MT1038A MT1039 

x x MT1050 
x x 

x 

10-i 

Oscillator 
P 0 /Frequency 

(GHz) 

lW@l 

lW@ 1 

.8W@ 1 

.25W@ 1 

80mW@2 

lOOmW@ 2 

See Data 

Sheet for 

Amplifier 

Gpe & N.F. 

lOOmW@ 2 

75mW@2 

20mW @2.5 

45mW@3 

20mW@4 
90mW @3 

lOOmW 50mW 

MT1060 MT1060 
MT1060 MT1060 
MT1060 MT1060 
MT3833 MT3834 
MT1050 MT1070 
MT1116 MT1115 

x MT1116 
x 
x 

25mW 

MT1060 
MT106Cl 
MT1060 
MT3834 
MT1070 
MT1070 
MT1115 
MT1116 



AMPLIFIER CHARACTERISTICS 

Frequency _________________ M_ax_im_u_m_A_va_il_ab_le_G_a_in_(d_b)_"' _______________ _ 

(GHz) 18 15 12 9 6.5 3 

.5 MT1060 MT1038 
MT1061 MT1039 

1.0 

2.0 

3.0 

4.0 

5.0 

fmax 
*M.A.G. at lo = 20 logro ~ 

MT1060 
MT1061 

MT1038/A 

MT1070 MT1060 MT1038 
MT1062 
MT1050 

MT1116 MT1070 MT1050 
MT1062 

MT1116 MT1115 

MT1116 

MICROWAVE TRANSISTOR NUMERICAL INDEX 

Type Page No. Type Page No. Type 

FGC1001 10·1 MT1060A 10-9 MT1115 
MT1038 10-5 MT1061 10-9 MT1116 
MT1038A 10-5 MT1061A 10-9 MT3833 
MT1039 10-5 MT1062 10-13 MT3834 
MT1050 10-5 MT1063 10-9 
MT1060 10-9 MT1070 10-14 

10-ii 

Page No. 

10-15 
10-15 
10-17 
10-17 



FGC1001 
STEP RECOVERY DIODE 

FOR MICROWAVE HARMONIC GENERATION 

GENERAL DESCRIPTION - The Fairchild FGClOOl Step Recovery Diode is a silicon epitaxial passivated mesa 

device designed to enhance minority carrier storage in the forward direction and to force picosecond cessation 

of the reverse conduction current. This very fast transition time makes this Step Recovery Diode useful for 

harmonic generation, time delay and pulse sharpening. 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Thermal Resistance (Junction to Case) 

Operation Temperature Range 

Storage Temperature Range 

RF Input Power (TA = 25°C) 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

75•c1w 

~s5•c to +175°c 

-65°C to +175°C 

400mW 

PHYSICAL DIMENSIONS 

CATHODE 
COPPER 

ANODE 
KOVAR 

.122 

.118 

.083 

.077 

.064--LJ 

.060 

.025 
MAX. .225 

__l .205 

3=;= I 
~ 

SYMBOL CHARACTERISTICS MIN. TYP. MAX. UNITS TEST CONDITIONS 

t+ Transition Time 70 100 ps IF= 10 mA VR = lOV 
T Lifetime 6 14 ns IF= 10 mA IR= 6.0 mA 
Co Capacitance 0.9 1.3 pf VR = OV f = 1.0 MHz 
BV Breakdown Voltage 20 25 Volts IR= lOµA 
IR Leakage Current 1.0 100 nA VR = lOV 
IF Forward Current 75 200 mA VF= l.OV 

NOTES: 
(1) The maximum ratings are limiting values above which life or satisfactory performance may be impaired. 

FAIRCHILCJ 

SEMICONDUCTOR 
313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 
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f AIRCHILD DIODE FGC1001 

A SUMMARY OF TYPICAL MULTIPLIER EFFICIENCIES 

DOUBLER 55% 

QUADRUPLER 57% 

DOUBLER 66% 

DOUBLER 76% 

1.0 2.0 

I 

3.0 4.0 

FREQUENCY, GHz 

6.0 8.0 10 

TYPICAL PERFORMANCE CURVES 

1.1 TO 4.4 GHz 
QUADRUPLER MULTIPLIER 

1000 §§=~ttffilt§§~m!B 
'-----+--!-->-1--1-++++--CONVERSION~ 
>---+--!-+++++++--EFFICIENCY~ 

2.1 TO 4.2 GHz 
DOUBLER MULTIPLIER 

rx 

10 L__.~_J_..LJ.J..Ll,!l____J__J_J_LLllJJ 

10 100 

INPUT POWER AT l.l GHz - mW 

1.1 TO 2.2 GHz 
DOUBLER MULTIPLIER 

1000 

1000 §§~±l~~~§§ffi~ 
>----++--+-+-t-+-H+t--+---f--7;;:-1 
1----+-l--+-l+l"#CONVERSION_ V 

EFFICIENC~ 60% 

10 100 1000 

INPUT POWER AT I.I GHz - mW 

10-2 

10 100 

INPUT POWER AT2.l GHz - mW 

4.4 TO 8.8 GHz 
DOUBLER MULTIPLIER 

1000 

1000 §~~±J~~~E§±fffi 
>----+---+-+++++++---+--+-46;;= 
1--.--1---L-LJ.-1-.LI-U--CONYERSl,ON 5o>.i' 

EFFECIENC~ 

10 100 1000 

INPUT POWER AT 4.4 GHz - mW 



SIGNAL 
GENERATOR 

FAIRCHILD DIODE FGC1001 

HARMONIC GENERATION TEST EQUIPMENT SET-UP 

VARIABLE 
ATTENUATOR 

FREQUENCY 
METER 

INCIDENT 
POWER 
METER 

MULTIPLIER 
TEST CIRCUIT 

-------, 
~~ ......... ~- I 

REFLECTED I 
POWER L----
METER 

SPECTRUM 

ANALYZER 

ATTENUATOR 

SCHEMATIC DIAGRAM OF QUADRUPLER TEST CIRCUIT 

OUTPUT 
POWER 

METER 

TRIPLE-STUB TUNER TRIPLE-STUB TUNER 

lo INPUT DC BLOCK 

BIAS RESISTOR 

Stub l: Open circuited stub /,./4 long at lo 
Stub 2; Open circuited stub /,./4 long at 2 lo 
Stub 3: Open circuited stub /,./4 long_ at 3 lo 
Stub 4: Open circuited stub }./4 long at 4 lo 

4 lo OUTPUT 

The quadrupler test circuit may be described in the following manner. The stubs 1, 2, 3 and 4 should be set so that they are approximately one quarter 
wavelength long at the fundamental, second, third and fourth harmonics respectively. These shunt stubs will then act as simple filter circuits at the quarter 
wavelength frequencies. Stub 1 will prevent the input frequency from entering the output circuit, while stub 4 will prevent the output frequency from entering 
the input circuit. Stubs 2 and 3 will prevent the second and third harmonics from entering either the input or output circuits and will allow substantial currents 
to flow through the diode at these frequencies. This latter characteristic approximately fulfills the condition for idler circuits. The physical location of the 

stubs should be as close to the diode as possible. 

The input triple stub tuner is used to match the diode at the fundamental frequency to the input circuit while the output triple stub tuner is used to match 
the diode at the fourth harmonic to the output circuit. The bias resistor will affect the impedance and operating point of the diode. Iterative adjustment of 

the bias resistor and input and output tuners is necessary for optimum conversion efficiency. 

SCHEMATIC DIAGRAM OF DOUBLER TEST CIRCUIT 

TRIPLE-STUB TUNER 

lo IN PUT 

DIODE 

Stub 1: Open circuited stub /,,/ 4 long at lo 

Stub 2: Open circuited stub A/4 long at 2 lo 

TRIPLE- STUB TUNER 

The doubler test circuit is similar to the quadrupler test circuit. Since there are no intermediate harmonic frequencies, the doubler test circuit and tuning 
procedure is much simpler than the quadrupler test circuit. In all other respects to doubler it operates in a similar manner to the quadrupler. 
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FAIRCHILD DIODE FGClOOl 

RATIO OF CAPACITY AT REVERSE 
VOLTAGE TO ZERO VOLTAGE 
VERSUS REVERSE VOLTAGE 

l.O l--+--+---+--+--+--+--+-+--1--1 

u 0. 9 f\-+--+--+--+--+--+--+--t--1--1 

§ ~ 
~ o. 8 f-'ld--+--+--+--+--+--+--t--1--1 

~ N 
~o 0·7 1--+--+"-..CN,---+~cAL 
;,> i=+--t-+-y o.6 

0,5 t--+--+--+--+--+--+--+--+--;--< 

4.0 8.0 11 I6 10 

REVERSE VOLT AGE - VOLTS 

PULSE 

POWER 

SUPPLY 

FORWARD CURRENT VERSUS 
FORWARD VOLTAGE 

lOO~~~~~~~~'(j_~~~ 

10 1--+--+T-"YP-'il C"'A,_l +--+----Ul[_,_Jl+--]++-+--l 
J_ 1 

~l J_ 
J--+--

0.1 0.4 0.6 0.8 l.0 l.1 

FORWARD VOLTAGE - VOLTS 

-100% 

__n:_o GENERATOR l--<>--l~---1--l,l---0--.;---0---1 
SAMPLING 

SCOPE 
500 

INPUT PULSE 

P.W.~lOOns 

500 

OUTPUT WAVEFORM 

Figure 1 shows the test circuit and waveform diagrams for measuring the transition time. The forward current is adjusted to 10 mA. The reverse voltage is 
adjusted to 10 V using a pulse generator having a rise time of less than 1.0 ns. The transition time, t1, is measured between the 20% and 80% points on the 
falling edge of the forward current waveform. 

---u-:0 
'INPUT PULSE 

P.W.~lOOns 

PULSE 

VARIABLE 
ATTENUATOR 

GENERATOR 1-o--'1'--<>---lf--l~l)l--<>-I 
500 

POWER 

SUPPLY 

SAMPLING 
SCOPE 

500 

1:,..F=_1_o_m_A___..t_., ____ , ___ 0% 

+ IR=6.0mA --50% 
100% 

IF=l.7 IR t 
OUTPUT WAVEFORM 

Figure 2 shows the test circuit and waveform diagrams for measuring the effective minority carrier lifetime. The forward current is adjusted to 10 mA. The 
reverse current is adjusted to 6.0 mA using a pulse generator having a rise time of less than 1.0 ns. The lifetime is measured between the 50% points on the 
reverse current pulse. 
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MT1038 • MT1038A • MT1039 • MT1050 
NPN MICROWAVE AMPLIFIER, OSCILLATOR TYPES 

SILICON PLANAR* EPITAXIAL TRANSISTORS 

GENERAL DESCRIPTION: These transistors are NPN silicon planar epitaxial transistors, designed primarily for large signal microwave applications. The high gain 
bandwidth products plus low rb'Cc time constants make the MT1038, MT1038A, and MT1039 usable to 1500 MHz; and the MT1050 usable to 2.5 GHz. 
The MT1038A is offered in a T0-46 header with an internal heatsink that allows HIGHER POWER DISSIPATION at.ELEVATED case temperatures. The MT1050 is 
offered in a coaxial package that enhances UHF and L-band amplifier stability, and increases oscillator efficiency to 2.5 GHz. 

• HIGH GAIN • ·BANDWIDTH PRODUCT 
• LOW rb'C0 

• HIGH fmax 
• LOW • • PARASITIC, COAXIAL PACKAGE (MT1050) 
• GUARANTEED OSCILLATOR POWER TO 2 GHz 

ABSOLUTE MAXIMUM RATINGS (Note 1) 
Maximum Temperatures (MT1038, MT1038A, MT1039, MT1050) 

Storage Temperature 
Operating Junction Temperature 

Maximum Power Dissipation 

-65°Cto +2oo·c 
175•c 

MT1038 MT1038A MT1039 MT1050 
Total Dissipation at 25 • C Case Temperature (Notes 2 and 3) 

at 25°C Case Temperature (Notes 2 and 4) 
at 75°C Case Temperature (Notes 2 and 5) 

1.5W 1.5W 
2.0W 

at 25 • C Ambient Temperature (Notes 2 and 3) 0.3W 0.3W 0.3W 
Maximum Voltages and Current 

Vc80 Collector to Base Voltage 
VcEs Collector to Emitter Voltage 
Vcf.o Collector to Emitter Voltage (Note 6) 
Ve80 Emitter to Base Voltage 
le Continuous Collector Current 

PHYSICAL DIMENSIONS 
in accordance with 

JEDEC (T0-46) outline 

.195 DIA 

.,._ _____ .230 DIA 

. 209 . 

.178 ·-----

Seating ...L--~---.. 
Plane·---, 

.040 
MAX. 

3 LEADS 

:8~~ DIA. 

NOTES: All dimensions in inches 

.085 
.065 

Leads are gold-plated KOVAR 
Collector internally connected to case 
Package weight is 0.36 gram 

MT1038 • MT1039 

PHYSICAL DIMENSIONS 

-----<-1---0.120 DIA. 

0.080 DIA.-+-+~--

0.047 
i__ 

0.020 E;==::;:r--
0~ 

EMITTER 

ALUMINA 

BASE 

ALUMINA 

t--- COLLECTOR 

0062 R 
0 062 DIA. 

0 080 DIA 

NOTES: 
All dimensions in inches 
Emitter and base connections are gold-plated 

KOVAR 
Collector is internally connected to copper stud 

MT1050 

2.0W 
0.3W 

30Volts 
30Volts 
15 Volts 
4.0Volts 
250mA 

313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 
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PHYSICAL DIMENSIONS 
similar to 

JEDEC (T0-46) outline 

------·230 DIA 
.209 . 

.195 DIA 
.178 -~-t----

Seating _i_ 
Plane • 

.020 
MAX. 

3 LEADS 
.019 DIA 
.012 . 

NOTES: 
All dimensions in inches 

.120 

Leads are gold-plated KOVAR 
Collector internally connected to case 

MT1038A 

SEMICONDUCTOR 
A DIVISION OF FAIRCHILD CAMERA A.ND INSTRUMENT CORPORATION 



FAIRCHILD TRANSISTORS MT1038 • MT1038A • MT1039 • MT1050 

HIGH FREQUENCY CHARACTERISTICS 

MT1038 MT1038A MT1039 MTlOSO 
SYMBOL CHARACTERISTICS MIN. TYP. MAX. MIN. TYP. MAX. MIN. TYP. 

fr Gain Bandwidth Product (f = 100 MHz) .95 1.1 .95 1.1 .95 1.1 

rb'Cc Base-Collector Time Constant (79.8 MHz) 5.5 6.5 5.5 6.5 

3.5 

fmax Maximum Frequency of Oscillation (Note 9) 2.5 2.8 2.5 2.8 3.0 3.6 

IV!AG Maximum Available Gain (f = 1 GHz) 9 9 11 

MAG Maximum Available Gain (f = 2 GHz) 3 3 5 

ELECTRICAL CHARACTERISTICS (25"C Free Air Temperature unless otherwise noted) 

MT1038 MT1038A MT-1039 MT1050 
SYMBOL CHARACTERISTICS MIN. TYP. MAX. MIN. TYP. MAX. MIN. TYP. 

hFe DC Pulse Current Gain (Note 7) 20 40 120 20 40 120 20 40 

Vee(sat) Collector Saturation Voltage (pulsed, Note 7) 0.2 0.5 0.2 0.5 0.2 

Vee(sat) Base Saturation Voltage (pulsed, Note 7) 0.89 0.95 0.89 0.95 0.89 

hie High Frequency Current Gain (f = 100 MHz) 9.5 11 9.5 11 9.5 11 

ccb Collector Base Capacitance 4 6.0 4 6 4 

ceb Emitter Base Capacitance 8 12 8 12 8 

leeo Collector Cutoff Current 0.01 50 0.01 50 0.01 

leeo Collector Cutoff Current 0.3 1.0 0.3 1.0 0.3 
(125°C) 

BVeeo Collector to Base Breakdown Voltage 30 40 30 40 30 40 

VeEO(sust) Collector to Emitter Sustaining Voltage 15 17.5 15 17.5 15 17.5 
(Notes 6 and 7) 

BVeeo Emitter to Base Breakdown Voltage 4.0 4.5 4.0 4.5 4.0 4.5 

po Oscillator Power Out (f = 1.0 GHz) 1.0 1.1 

po Oscillator Power Out (f = 1.0 GHz) 0.8 0.9 

po Oscillator Power Out (f = 2.0 GHz) (Note 8) 0.2 0.25 

NOTES: 

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operation. 

MAX. 

120 
0.5 

0.95 

6 
12 
50 

1.0 

MAX. UNITS TEST CONDITIONS 

GHz lOV 50mA 

ps lOV 20mA 

4.5 ps lOV 30mA 

GHz lOV 50mA 

dB lOV 50mA 

dB lOV 50mA 

UNITS TEST CONDITIONS 

le= 10 mA Vee= 5.0V 
Volts le= 250 mA le= 25 mA 

Volts le= lOOmA. le= 50 mA 

le=50mA Vee= lOV 
pf Vee=lOV le=O 
pf Vee= +0.5V le=O 
nA Vee= lOV le=O 
µA Vee= lOV le=O 

TA= +150°C 
Volts le= lOOµA le=O 
Volts le= lOmA le =0 

pulsed 

Volts IE= lOOµA le=O 
Watts le= 167 mA Vee= 15V 
Watts le= 150mA Vee= 15V 
Watts le= 133 mA Vee= 15V 

(3) These ratings give a maximum junction temperature of 175°C and junction to case thermal resistance of 100°C/Watt (derating factor of lOmW/°C); junction to ambient thermal 
resistance of 500°C/Watt (derating factor of 2.0 mW/°C). 

(4) These ratings give a maximum junction temperature of 175°C and junction to case thermal resistance of 75°C/Watt (derating factor of 13.3 mW/°C); junction to ambient thermal 
resistance of 50.0°C/Watt (derating factor of 2.0 mW/°C). 

(5) These ratings give a maximum junction temperature of 175°C and junction to case thermal resistance of 50°C/Watt (derating factor of 20 mW/°C); junction to ambient thermal 
resistance of 500°C/Watt (derating factor of 2.0 mW/°C). 

(6) Rating refers to a high-current point where collector to emitter voltage is lowest. 
(7) Pulse Conditions: length= 300 µs; duty cycle = 1 % . 
(8) le is adjust~d between 75 mA and 133 mA for optimum power output. 

. . fr 
(9) Calculated from: fmox = -

8 7r rb'Cc 
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FAIRCHILD TRANSISTORS MT1038 • MT1038A • MT1039 • MT1050 

AMPLIFIER CHARACTERISTICS 

Y PARAMETERS VERSUS COLLECTOR CURRENT - 500 MHz COMMON EMITTER 

Y11 E, INPUT ADMITTANCE, 
OUTPUT SHORT CIRCUIT 

140 ,--,---,-,-,---.,.---,-,-~--. 140 

120 t-::;-+-cl-+--t--+--+--+-++---1120 v ]"\ Gn,V~E•5AN010VOLTS r: ~==~===::lS:["(===~=== ..... =:::=:::o ~ 
~ 60~1--V't----t-+-t--t--+1 --.-"'1'-+-l"'---160z 
~ \ ~~ ::: ~Bll, VcE •5 VOLTS -

8 40 40 ~ t'\_ L_Bll, VcE •10 VOLTS 
20 t----t--+-+"1'~.,.--+ll-f-+-++J+---120 

0 ~_.__--'--'-'---'--'-'--'---'--"-----' O· 
1.0 2.0 5.0 10 20 50 100 

le-COLLECTOR CURRENT-mA 

Ym, FORWARD TRANSFER 
ADMITTANCE, OUTPUT 

SHORT CIRCUIT 
40 ,--,---.-T-r-.,.--,-,--,-,---. -280 

Ic - COLLECTOR CURRENT-mA 

MAXIMUM AVAILABLE GAIN 
VERSUS FREQUENCY 

0.2 0.5 1.0 2.0 5.0 10 

f - FREQUENCY - GHz 
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Y2w OUTPUT ADMITTANCE, 
INPUT SHORT CIRCUIT 

6.0 t---t---+-i-+--+---+-t-+-t----1 24 

01----'---'-"--'---'--'--'--'-'----'o 
1.0 2.0 5.0 10 20 50 100 

le-COLLECTOR CURRENT-AMPS 

Y 12p REVERSE TRANSFER 
ADMITTANCE, INPUT 

SHORT CIRCUIT 

01----'---'-"-'---'---'--'---'-'----'0 
1.0 2.0 5.0 10 20 50 100 

100 

Ic - COLLECTOR CURRENT- mA 

CONTOURS OF CONSTANT 
GAIN-BANDWIDTH PRODUCT 

1TA·J·c 

50~:l=t:J::!==l==l=H+=+==r-"+-++-=1 
~ 
g20~++++.--i.---+-1-1+-+-+-H+--1 

~ 10~+-++++-H--"-1\-H+-+-+-H+--1 
;:; 0.4 ~s _kaJw 1.2 GHz 
g 5.o t=:t=t:m=tt::+li:::tts;;: ..... =1==t:::1Af==1 
~ 2.0 l--~++-lr+-"1H-w+---+z-#-+-t+---1 
~ 1.0 ~l-+l++-H-l~H\f~-+r.L->~..-d-+G+Hz--1 
~ 0.5 ~ 0.4-=1 
u H- 0.6 --1 

> :~ L._.L~~~~~l~W~l~l~ --1 
1.0 2.0 5.0 10 20 50 100 200 5CO 1000 

le-COLLECTOR CURRENT-mA 



FAIRCHILD TRANSISTORS MT1038 • MT1038A • MT1039 • MT1050 

1 GHz OSCILLATOR CAPABILITY 

PRODUCT 

MT1038 
MT1038A 
MT1039 

1 GHz TEST OSCILLATOR 

BYPASS CAPACITOR 

2 GHz OSCILLATOR CAPABILITY 

PRODUCT 

MT1050 

2 GHz TEST OSCILLATOR 

FEEOBACK ADJUSTMENT 
SCREW WITH TEFLON SLEEVE 

EMITTER CONNECTION 

OSCILLATOR CHARACTERISTICS 

l.OW 
1.0 w 
0.8W 

1.lW 
l.IW 
0.9W 

CONVERSION EFFICIENCY 

40% 
40% 
35% 

1 GHz TEST CIRCUIT RF GROUNDED BASE 

BASE CONNECTION 

EMITTER ANO BASE LEADS ARE 
INSULATED FROM HOUSING 

THE TRANSISTOR CAN IS CLAMPED ONTO 
THE RESONATOR FOR THERMAL DISSIPATION 

200mW 250mW 

l~· 

Le is 10 turns of N 26AWG on 
1;." mandril loose wound. 

Cb is Base bypass parallel plate 
capacitor using 1 mil mylar tape. 

Ce is variable capacitor 8-10 pF, 
Johanson #2950. 

FT is Ceramic feed through 
capacitor, 470 pF, Allen Bradley 
#FU-60. 

Le is a 720, Y, W carbon 
resistor, with 1 inch leads. 

CR-LCR = Effect of lh wave 
resonator. 

CONVERSION EFFICIENCY 

10% 

2 GHz TEST OSCILLATOR RF GROUNDED BASE 

14~ 
... ..,.. ___ __, 20 dB PAD 

COLLECTOR 
DC CONNECTION 

14.,.V __ R,,_1 ___ __,(~ 1 
10011 

MYLAR OIELETRIC 

2W 

C2-C4 = 470 pF, Allen Bradley #FUGO, ceramic feed thru capacitors 
paralleled with 500 pF uncapsulated ceramic disc capacitors. 
C3 =Base bypass capacitor (parallel plate capacitor using yrnil. 
mylar tape). 
CR·LCR =Effect of '}'/4 resonator. 
C5 = Effect of E to C feedback adjustment screw. 
L1 = 6 turns #28 wire, loose wound 'la" dia. 
R1 =External current limiting resistor. 
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MT1060/MT1060A • MT1061/MT1061A • MT1063 
NPN MICROWAVE AMPLIFIER OSCILLATOR TYPES 

SILICON PLANAR':' EPITAXIAL TRANSISTORS 

GENERAL DESCRIPTION - These transistors are NPN Silicon planar epitaxial transistor, designed for microwave service. The high gain-bandwidth products plus 
low rb'Cc time constants make the MT-1060, MT·1060A useful to 4 GHz while the MT-1061, MT-1061A have maximum frequency of oscillation to 5 GHz. 
Three packages are offered, the T0-46 outline for low-power oscillator applications, the T0-72 outline for small signal UHF amplifiers and a special package 
for hybrid integrated circuit use (MT-1063). 

• HIGH GAIN-BANDWIDTH PRODUCT 
• LOW rb'Cc 
• HIGH fmax 
• LOW NOISE FIGURE 
• SPECIAL PACKAGE FOR HYBRID l.C.'s (MT-1063) 

ABSOLUTE MAXIMUM RATINGS (Note 1) 
Maximum Temperatures 

Storage Temperature 
Operating Junction Temperature 

Maximum Power Dissipation (Note 2) 

Total Dissipation at 25°C Case Temperature 

at 25°C Ambient Temperature 

at 25°C Mounting Surface Temperature 

Maximum Voltages and Current 
Vc80 Collector to Base Voltage 
VCEs Collector to Emitter Voltage 
VcEO Collector to Emitter Voltage (Note 6) 

VEBO Emitter to Base Voltage 
le Continuous Collector Current 

PHYSICAL DIMENSIONS 
in accordance with 

JEDEC (T0-46) outline 

>-----1--j~i OJA. 

NOTES: 
All dimensions in inches 
Leads are gold·plated kovar 

.085 

.065 

Collector 

Collector internally connected to case 
Package weight is 0.35 gram 

MT1060 • MT1060A 
Notes on page 2 

-65°C to +200°C 
+175°C 

MT-1060/)060A MT-1061/1061A MT-1063 
Note 3 Note 4 
1.0W 0.5 W 
Note 3 
0.3 w 

Note 4 
0.25W 

PHYSICAL DIMENSIONS 
in accordance with 

JEDEC (T0-72) 

1· I .230DIA 

mo1A.~I 1 ·
209 

. 

.oJo ~o 
MAX. p,7o 

Seating l_ i 
Plane---r 

4 LEADS n n n .500 MIN 

:mo1A. u u u-1 
BASE 

EMITTER 

All dimensions in inches 
Leads are gold·plated kovar 

COLLECTOR 

CASE 

All transistor elements isolated from case 
Package weight is 0.47 gram 

MT1061 • MT1061A 

Note 5 
0.25W 
Note 5 
0.5W 

30 Volts 
30 Volts 
14 Volts 

4.0 Volts 
80 mA 

313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962·5011, TWX: 910·379-6435 
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PHYSICAL DIMENSIONS 

~INDICATES METALIZATION 

The transistor is protected by epoxy covering 

MT1063 
•Planar is a patented Fairchild process. 

F=.A.IRCHILCJ 

SEMICONDUCTOR 
A DIVISION Of FAIRCHILD CAMERA ANO INSTAUMENT CORPORATION 



FAIRCHILD TRANSISTORS M.T1060 • M.T1060A • M.11061 • M.T1061A • M.Tl063 

HIGH FREQUENCY CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

SYMBOL CHARACTERISTICS TYPE MIN. TYP. MAX. UNITS TEST CONDITIONS 

fr Gain Bandwidth Product MT·1060A 1.3 1.5 GHz VeE = 10 V, le = 20 mA 
MT-1060 1.0 1.3 GHz f = 500 MHz 
MT·l061A 1.3 1.5 GHz 
MT-1061 1.0 1.3 GHz 

rb'Cc Base-Collector Time Constant MT·l060A 3.5 4.5 ps VeE = lOV, le= 20 mA 
MT-1060 3.5 4.5 ps f = 79.8 MHz 
MH061A 2.5 3.5 ps 
MT-1061 2.5 3.5 ps 

f max Maximum Frequency of Oscillation MT-1060A 3.4 4.2 GHz VeE = 10 V, le = 20 mA 
(Note 8) MT-1060 3.0 3.8 GHz 

MT-1061A 3.8 4.9 GHz 
MT·l061 3.4 4.6 GHz 

MAG Maximum Available Gain MT·l060A 12.8 dB VeE = lOV, le= 20 mA 
atf = 1 GHz MT-1061A 13.8 dB 

MAG Maximum Available Gain MT-1060A 6.4 dB VeE= lOV, le= 20 mA 
atf = 2GHz MT·l061A 7.8 dB 

NF Noise Figure MT-1061A 2.3 3.0 dB Vee= 10 V, IE= 1.5 mA 
f = 450 MHz, R5 =son MT-1061 2.7 3.5 dB 

Gpe Neutralized Power Gain MT-1061A 15.0 17.0 dB Vee= lOV, IE= 1.5 mA 
f = 450 MHz, Rg = 50 n, 
20 MHz BW MT-1061 12.5 14.5 dB 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

MT1060A 
MT1060 MT1061A 
MT1061 MT1063 

SYMBOL CHARACTERISTICS MIN. TYP. MAX. MIN. TYP. MAX. UNITS TEST CONDITIONS 

hFe DC Current Gain 20 45 110 40 75 185 le= 5.0mA Vee= 5.0V 

VeE(sat) Pulsed Collector Saturation Voltage (Note 7) 0.30 0.38 0.25 0.35 Volts le= 80mA 16 = 8.0mA 

VBe(sat) Pulsed Base Saturation Voltage (Note 7) 0.95 0.98 0.93 0.96 Volts le =40 mA 16 = 20 mA 

BVeBo Collector to Base Breakdown Voltage 30 35 30 35 Volts le= lOµA le=O 

VeeO(sus) Collector to Emitter Sustaining Voltage (Note 6) 14 16.5 14 16.5 Volts le= 1.0 mA IB = 0 

leBO Emitter Cutoff Current 20 100 20 100 µA le=O VEB = 4.0V 

leao Collector Cutoff Current 0.01 50 0.01 50 nA Vea= lOV le=O 
1cs0c12s 0 c) Collector Cutoff Current 0.3 1.0 0.3 1.0 µA Vea= lOV le=O 

ccb Collector to Base Capacitance (MT1060, MT1060A) 1.0 1.4 1.0 1.4 pF Vea= lOV le=O 

ccb Collector to Base Capacitance (MT1061, MT1061A) 0.85 1.0 0.85 1.0 pF VeB = lOV le= 0 

ccb Collector to Base Capacitance (MT1063) 1.2 1.33 pF Vea= lOV le= 0 

c.b Emitter to Base Capacitance 1.5 3.0 1.5 3.0 pF vEa = +o.s v le=O 

JhteJ Magnitude of High Frequency Current Gain, 
f = 500 MHz 

2.0 2.6 2.6 3.0 Vee= lOV le= 20 mA 

NOTES: 
(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) These are steady state limits. The factory should ·be consulted on applications involving pulsed or low duty cycle operations. 
(3) These ratings give a maximum junction temperature of 175°C and junction to case thermal resistance of 150°C/Watt (derating factor of 6.7 mW/'C); junction to ambient 

then11al resistance of 500°C/Watt (derating factor of 2 mW!°C). 
(4) These ratings give a maximum junction temperature of 175°C and a junction to case thermal resistance of 300°C/Watt (derating factor of 3.33 mW/°C); junction to ambient 

thermal resistance of 600°C/Watt (derating factor of 1.67 mW!°C). 
(5) These ratings give a maximum junction temperature of 175°C and a junction to ambient resistance of 600°C/Watt (derating factor of 1.67 mW!°C); junction to mounting 

surface of 300°C/Watt (derating factor of 3.33 mW/°C). 
(6) Rating refers to a high current point where collector to emitter voltage is lowest. For more information send for Fairchild Publication APP·4/2. 
(7) Pulse Conditions: length= 300 µs; duty cycle= 1.0%. 

(8) Calculated from: fmox} f fr =y- a,.. "''Cc 
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FAIRCHILD TRANSISTORS MT1060 • MT1060A • MT1061 • MT1061A • MT1063 
TYPICAL COMMON EMITTER "Y" PARAMETERS VERSUS COLLECTOR CURRENT 

MT1060 • MT1060A (f = 500 MHz) 

Y"" INPUT ADMITTANCE, 
OUTPUT SHORT CIRCUIT 

le-COLLECTOR CURRENT-mA 

y.,., REVERSE TRANSADMITTANCE, 
INPUT SHORT CIRCUIT 

le-COLLECTOR CURRENT-mA 

Ym, FORWARD TRANSADMITTANCE, 
OUTPUT SHORT CIRCUIT 

le - COLLECTOR CURRENT - mA 

MT1061 • MT1061A (f = 500 MHz) 

Y,,., INPUT ADMITTANCE, 
OUTPUT SHORT CIRCUIT 

Y.,., REVERSE TRANSADMITTANCE, 
INPUT SHORT CIRCUIT 

Y,,., FORWARD TRANSADMITTANCE, 
OUTPUT SHORT CIRCUIT 
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MT1061 • MT1061A (f = 1.0 GHz) 
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Y11e, INPUT ADMITTANCE, 
OUTPUT SHORT CIRCUIT 

Y.,., REVERSE TRANSADMITTANCE, 
INPUT SHORT CIRCUIT 

Ym, FORWARD TRANSADMITTANCE, 
OUTPUT SHORT CIRCUIT 
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TYPICAL ELECTRICAL CHARACTERISTICS 
MT1060 

CONTOURS OF CONSTANT GAIN 
BANDWIDTH PRODUCT (f,) 

l 

MT1061A 

CONTOURS OF CONSTANT GAIN 
BANDWIDTH PRODUCT (Ir) 
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MT1060 • MT1060A 

COLLECTOR TO BASE 
CAPACITANCE - pf 
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Ym, OUTPUT ADMITTANCE, 
INPUT SHORT CIRCUIT 

i,._ 

,... 

I-.. 

22£Ve£"5.~ 
pi22E VCE•IOV 
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Gz!EVCE •IOV 
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INPUT SHORT CIRCUIT 
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MT1061 • MT1061A 
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CAPACITANCE - pf 
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FAIRCHILD TRANSISTORS MTl060 • MT1060A • MT1061 • MT1061A • MT1063 

20 

CD 16 .., 
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UJ 12 
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AMPLIFIER CHARACTERISTICS 

MAXIMUM AVAILABLE GAIN VERSUS FREQUENCY 

MT1060 • MT1060A 
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POWER GAIN AND NOISE FIGURE TEST CIRCUIT (f = 450 MHz) 
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\ 
\ 

\ 

\SHIELD 

' ' ' 
+Vee 

NOTE: Bandwidth ;:::: 20 MHz (Set Cs) 
C1-Uncapsu.lated Disc Ceramic Capacitor > 500 pF 
C2, c,, c,, Cs, c, = 0.8--10 pf 
Lz IT #22 tinned wire 1h" dia. tap •A up from ground 
L, IT #22 tinned wire 5/16" dia. 



MT1062 
NPN MICROWAVE AMPLIFIER, OSCILLATOR TYPE 

SILICON PLANAR* EPITAXIAL TRANSISTOR 

GENERAL DESCRIPTION - The MT1062 is a Silicon Planar* Epitaxial Transistor intended for Microwave 
oscillator and amplifier applications to 3.5 GHz. These units feature good high-frequency cu.rrent gain which 
yields gain-bandwidth products (fr) of typically 1.5 GHz. Co-Planer lead construction of the T0-50 package 
makes this device ideal for stripline amplifier applications. 

ABSOWTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 
Storage Temperature 
Operating Junction Temperature 
Lead Temperature (Soldering, 60 second time limit) 

Maximum Power Dissipation (Notes 2 and 3) 
Total Dissipation at 25°C Case Temperature 

at 25°C Free Air Temperature 

Maximum Voltages and Current 
V ces Collector to Emitter Voltage 
Vc80 Collector to Base Voltage 
V ceo Collector to Emitter Voltage 
V EBO Emitter to Base Voltage 
le Continuous Collector Current 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

SYM110L 

hFE 

VCE(sat) 
Yee(sat) 
hfe 

ccb 
ceb 
lcso 
lceoCl25°C) 
BVceo 
VCEO(sus) 
leeo 
ft 
rb'Cc 

NOTES: 

CHARACTERISTIC 

DC Pulse Current Gain 
Collector Saturation Voltage 
Base Saturation Voltage 
High Frequency Current Gain (f = 500 MHz) 
Collector Base Capacitance 
Emitter Base Capacitance 
Collector Cutoff Current 
Collector Cutoff Current 
Collector to Base Breakdown Voltage 
Collector to Emitter Sustaining Voltage 
Emitter Cutoff Current 
Gain-Bandwidth Product 
Base Collector Time Constant (f = 79.8 MHz) 

MIN. 

40 

2.6 

30 
14 

1.3 

-65°C to +200°C 
175°C Maximum 
300°C Maximum 

TYP. 

75 
0.27 
0.93 
3.0 
1.0 
2.0 

0.01 
0.3 

17.5 
20 
1.5 

1.0 Watt 
0.3 Watt 

30Volts 
30Volts 
14 Volts 

4.0Volts 
80mA 

MAX. 

185 
0.35 
0.96 

1.33 
3.0 
50 
1.0 

100 

3.5 

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

PHYSICAL DIMENSIONS 
in accordance with 

JEDEC (T0-50) outline 

.060 ' 
~ .. ?J5 .005 MAXJ 

r.1~01 
-=mmf=S+~­fTT. - - --- I Seating Plane f 

.025 .010 MAX. 

MAX. 

BOTTOM VIEW 

NOTES: All dimensions in inches 

UNITS 

Volts 
Volts 

pf 
pf 
nA 
µA 
Volts 
Volts 
µA 
GHz 
ps 

Leads are gold plated Kovar 
Base material is ceramic and is 

10 mils thick 
Package weight is 0.126 grams 
Emitter internally tied to case 
for common emitter operation 

TEST CONDITIONS 

le= 5.0 mA Vee= 5,ov 
lc=80mA 18 = 8.0mA 
lc=40mA 18 = 20mA 
!c=20mA Yee= lOV 
le=O Yes= lOV 
lc=O Yes= 0.5V 
le= 0 Yee= lOV 
le=O Vee= lOV 
le= lOµA le=O 
le= l.OmA le=O 
lc=O Yee=4.0V 
le= 20mA Yee= lOV 
le= 20mA Yee= lOV 

*Planar is a patented Fairchild process. 

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 
(3) These ratings give a maximum junction temperature of 175°C and junction to case thBrmal resistence of 150°C/Watt (derating factor' of 6.67 mWl°C); junction to ambient 

thermal resistance of 500°C/Watt (derating fa~tor of 2.0 mWl°C). 

'FAIRCHILCJ 

SEMICONDUCTOR 
313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910:379.5435 A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 
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MT1070 
NPN MICROWAVE AMPLIFIER, OSCILLATOR TYPE 

SILICON PLANAR* EPITAXIAL TRANSISTOR 

GENERAL DESCRIPTION - The MT1070 is a Silicon Planar* Epitaxial Transistor featuring a coaxial. package 
that provides very low inter-electrode capacitance, very low lead inductance and high emitter-to-collector 
isolation. This device is ideally suited for small signal amplifier and oscillator applications to 3.5 GHz. 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 
Storage Temperature 
Operating Junction Temperature 
Lead Temperatures (Soldering, 60 second time limit) 

Maximum Power Dissipation (Notes 2 and 3) 
Total Dissipation at 25°C Case Temperature 

at 25°C Mounting Surface Temperature 

Maximum Voltages and Current 
V cEs Collector to Emitter Voltage 
V cso Collector to Base Voltage 
V CEO Collector to Emitter Voltage 
VEBO Emitter to Base Voltage 
le Continuous Collector Current 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

SYMBOL 

hFE 

VCE(sat) 
VBE(sat) 
hie 

ccb 
ceb 
lcso 
lcs0 (125°C) 
BVcso 
VCEO(sus) 
(EBO 
Fr 
rb'Cc 

NOTES: 

.. 

CHARACTERISTIC 

DC Pulse Current Gain 
Collector Saturation Voltage (Pulsed) 
Base Saturation Voltage (Pulsed) 
High Frequency Current Gain (f = 500 MHz) 
Collector Base Capacitance 
Emitter Base Capacitance 
Collector Cutoff Current 
Collector Cutoff Current 
Collector to Base Breakdown Voltage 
Collector to Emitter Sustaining Voltage 
Emitter Cutoff Current 
Gain-Bandwidth Product 
Base Collector Time Constant (f = 79.8 MHz) 

MIN. 

40 

2.6 

30 
14 

1.3 

-65°C to +200°c 
175°C 
300°c 

TYP. 

45 
0.27 
0.93 
3.0 
0.90 
2.0 

0.01 
0.3 

17.5 
20 
1.5 

I.SW 
I.OW 

30 Volts 
30Volts 
14 Volts 

4.0 Volts 
80mA 

MAX. 

185 
0.35 
0.96 

1.0 
3.0 
50 
1.0 

100 

2.5 

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

PHYSICAL DIMENSIONS 
1+-----+---0.120 DIA. 

0.062 DIA.--...---., 

!+---..+---- 0.080 DIA. 

NOTES: 
All dimensions in inche~ 
Emitter and base connections are gold-plated 

KOVAR 
Collector is internally connected to copper stud 

UNITS TEST CONDITIONS 

le= 5.0mA VcE = 5.0V 
Volts le= 80 mA 18 = 8.0mA 
Volts le= 40mA 18 = 20 mA 

le= 20mA VcE = lOV 
pF IE= 0 Vc8 =10V 
pF lc=O VEB = 0.5 v 
nA IE= 0 Yes= lOV 
µA IE=O Yes= IOV 
Volts le= 10,UA IE= 0 
Volts le= 1.0 mA 18 = 0 
µA lc=O VE8 =4.0V 
GHz le= 20mA VcE = lOV 
ps le= 20mA VcE = IOV 

•Planar is a patented Fairchild process. 

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 
(3) These ratings give a maximum. junction temperature of 175°C and junction to case thermal resistance of 150'C/Watt (derating factor of 6.67 mW!°C); junction to mounting 

surface of 500°C/Watt (derating factor of 2.0 mW/°C). 

FAIRCHILCJ 

SEMICONDUCTOR 
313 FAIRCHl.LD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 
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MT1115 • MT1116 
NPN MICROWAVE AMPLIFIER, OSCILLATOR TYPES 

SILICON PLANAR':' EPITAXIAL TRANSISTORS 

GENERAL DESCRIPTION - The MT-1115 and MT-1116 are NPN planar epitaxial transistors designed for 
S-band and C-band oscillator applications. These transistors are tested to guarantee 90 mW minimum of 
output power for MT-1116, and 45 mW for MT-1115 while operating at about 20% efficiency. 

• GUARANTEED MINIMUM OSCILLATOR POWER OUT AT 3.0 GHz 
• HIGH GAIN BANDWIDTH PRODUCT 
• LOW rb'Cc .•. 2.5 ps MAX 
• HIGH fmax •••• TVP. OF 8.0 GHz FOR MT·1116 
• COAXIAL STRUCTURE 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 
Storage Temperature 
Operating Junction Temperature 

Maximum Powe_r Dissipation (Notes 2 and 3) 
Total Dissipation at 25°C Case Temperature 

at 25°C Ambient Temperature 

Maximum Voltages and Current 
V eBO Collector to Base Voltage 
V eEs Collector to Emitter Voltage 
Vern Collector to Emitter Voltage (Note 4) 
VEBo Emitter to Base Voltage 
le Continuous Collector Current 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

MT-1115 
SYMBOL CHARACTERISTICS MIN. TYP. 

hFE DC Current Gain 20 45 
VeE(sat) Pulsed Collector Saturation Voltage (Note 5) 0.27 
VSE(sat) Pulsed Base Saturation Voltage (Note 5) 0.93 
hie High Frequency Current Gain_ (f = 500 MHz) 3.0 3.6 
ccb Collector to Base Capacitance 0.7 
c.b Emitter to Base Capacitance 1.7 
leso Collector Cutoff Current 0.01 
les0 (150°C) Collector Cutoff Current 10 
BVeso Collector to Base Breakdown Voltage 28 32 
VeEO(sus) - Collector to Emitter Sustaining Voltage (Note 4) 12 15 
BVEBO Emitter to Base Breakdown Voltage 4.0 4.75 
po Oscillator Power Out (f = 3.0 GHz) 
po Oscillator Power Out (f = 3.0 GHz) 45 60 
rb'Cc Collector to Base Time Constant (f = 79.8 MHz) 2.0 

NOTES: 

-65°C to +200°C 
+175°C 

MAX. MIN. 

155 20 
0.38 
0.98 

3.0 
0.8 
2.0 
10 
50 

28 
12 
4.0 
90 

2.5 

1.0 Watt 
0.2Watt 

28 Volts 
28 Volts 
12 Volts 

4.0 Volts 
80 mA 

MT-1116 
TYP. 

45 
0.27 
0.93 
4.0 
0.7 
1.7 

0.01 
10 
32 
15 

4.75 
100 

1.5 

(I) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

MAX. 

155 
0.38 
0.98 

0.8 
2.0 
10 
50 

2.5 

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 

PHYSICAL DIMENSIONS 

f------f-0 120 DIA 

' 
0.080 DIA. --+1-j1f4•--+l•1 

EMITTER 

+---r- .__ __ _, 
BASE O:E___I 

D.020 E:;=:=:::;:t"' 
ori- ALUMINA t--R coLLEcroR 
0 062 , , . I 

0 062 DIA , 

0 080 DIA 

NOTES: 
All dimensions in inches 
Emitter and base connections are gold-plated 

KOVAR 
Collector is internally cl>hnected to copper stud 

UNITS TEST CONDITIO~S 
le= 500 µA VCE=5.0V 

Volts le= 80 mA Is= 8 m~ 
Volts le= 40 mA Is= 20 mA 

le= 20 mA VeE = 10 V 
pf Ves = 10 V 1,~g\ 
pf VES = + 0.5 v le=O 1_ 

nA Vcs=lOV IE= 0 ' 
nA Yes= 10 V IE= 0 
Volts le= 10 µA IE= 0 
Volts le= 1.0 mA Is= 0 
Volts IE= 100 µA le =0 
mW Yes= 12V le ::;; 45 mA 
mW Ves=l2V le::;; 50 mA 
ps le= 20 mA Vcs=lOV 

. 
·Planar 1s a patented Fairchild process . 

(3) These ratings give a· maximum junction temperature of 175"C and junction to case thermal resistance of 150°C/Watt (derating factor of 6.67 mW/"C); junction to ambient thermal 
resistance of 750"C/Watt (derating factor of 1.33 mW/"C). 

(4) Rating refers to a high-current point where collecto~ to emitter voltage is lowest. For more- information send for Fairchild Publication APP-4. 
(5) Pulse Conditions: length = 300 µ.s; duty cycle = 1 o/o. 

l=AIRCHILCJ 

SEMICONDUCTOR 
313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 
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FAIRCHILD TRANSISTORS MT1115 • MT1116 

3:: 
E 

OSCILLATOR POWER OUTPUT 
VERSUS FREQUENCY 
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2.0 2.5 3.0 3.5 4.0 4.5 5.0 5.5 

FREQUENCY-GHz 

20 

~ 16 
I 

~ 

z I--
~ 
w 12 
-' 

"' :5 
§ 
""8.0 

"' :::> 

"' x 
:i 4.0 

0 
0.5 

TYPICAL MAXIMUM AVAILABLE 
GAIN VERSUS FREQUENCY 

I l\ 
]\ VcE~o_v_ 

JS l\ lc•20mA 

~ '._.; i-
tz~ 

1.0 

\ \ 
]'\ .!'\ 

2.0 

FREQUENCY-GHz 

}\ !'\ 't\. 
J\ 

5.0 

l\ 
10 

3.0 GHz TEST CIRCUIT 

COM 
+ 

COPPER STRIP 

EMITTER CONNECTION 

CAPACITIVELY COUPLED OUTPUT PROBE 

v_EEo-~--\RNl'v--~~~~--'~ 
100.0. 

2W 

COIL SPRING 

COLLECTOR 
DC CONNECTION 

MYLAR DIELETRIC 

BASE PLATE 

20 dB PAD 

TRANSISTOR 

WAVE 
METER 

WIENSCHEL ENG. H.P. 
No. 650-20 536 A 

H.P. 
478A 

POWER 
METER 

H.P. 
431B 

C2-C4 = 470 pF, Allen Bradley 'FU60, ceramic feed thru capacitors 
paralleled with 500 pF uncapsulated ceramic disc capacitors 

C3 = Base bypass capacitor (parallel plate capacitor using 
1/2 mil Mylar tape) 

c,-Lc, = Effect of y/4 resonator 

L
1 
= 6 turns #28 wire, loose wound 1/s" dia. 

R1 = External current limiting resistor 
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MT3833 • MT3834 
NPN MICROWAVE AMPLIFIER, OSCILLATOR TYPES 

SILICON PLANAR* EPITAXIAL TRANSISTORS 

GENERAL DESCRIPTION - The MT3833 and MT3834 are Silicon Planar Epitaxial Transistors intended for 
microwave oscillator and amplifier applications. These units feature good high frequency current gain plus 
low rb'Cc time constants making the MT3833 usable to 5.0 GHz, and the MT3834 usable to 4.5 GHz. Co­
Planar lead construction of the T0-50 package makes these devices ideal for stripline oscillator and amplifier 
applications. 

FEATURES: 
• HIGH GAIN-BANDWIDTH PRODUCT 
• LOW rb'Cc 
• HIGH fmax 
• CO-PLANAR PACKAGE 
• GUARANTEED OSCILLATOR POWER AT 2.0 GHz 

ABSOLUTE MAXIMUM RATINGS (Note 1) 
Maximum Temperatures 

Storage Temperature 
Operating Junction Temperature 
Lead Temperature (Soldering, 60 second time limit) 

Maximum Power Dissipation (Notes 2 and 3) 
Total Dissipation at 25°C Case Temperature 

at 25°C Free Air Temperature 
Maximum Voltages and Current 

V cso Collector to Base Voltage 
V crn Collector to Emitter Voltage (Note 4) 
VEBo Emitter to Base Voltage 
le Continuous Collector Current 

-65°C to +200°C 
+175°C 
+300°C 

1.0 Watt 
0.3 Watt 

30Volts 
15 Volts 

4.0Volts 
100 mA 

HIGH FREQUENCY CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

MT3833 MT3834 
SYMBOL CHARACTERISTICS MIN. TYP. MAX. MIN. TYP. MAX. 

fl Gain Bandwidth Product 1.0 1.5 1.0 1.3 

rb'Cc Base Collector Time Constant 2.5 3.5 2.7 3.5 

f max Maximum Frequency of 5.0 4.5 
Oscillation (Note 6) 

po Oscillator Power Out 100 120 75 90 
(See test circuit) 

MAG Maximum Available Gain 8.0 7.0 

Additional Electrical Characteristics on Page 2 

NOTES: 
(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) These are steady state limits. The factory should be consulted on applications inolving pulsed or low duty cycle operations. 

UNITS 

GHz 

ps 

GHz 

mW 

dB 

PHYSICAL DIMENSIONS 
in accordance with 

JEDEC (T0-50) outline 

BOTTOM VIEW 

NOTES: All dimensions in inches 
Leads are gold plated Kovar 
Base material is ceramic and is 10 mils thick 
Package weight is 0.126 grams 
Base internally tied to case 
for common base operation 

TEST CONDITIONS 

le= 30 mA VeE = 12V 
f = 500 MHz 

le= 30 mA Ve8 = 12 V 
f = 79.8 MHz 

le= 30 mA. Vee=12V 

le= 30 mA Ve8 =12V 
f = 2.0 GHz 

le= 30 mA Vee= 12V 
f = 2.0GHz 

•Planar is a patented Fairchild process. 

(3) These ratings give a maximum junction temperature of 175°C and junction to case thermal resistance of 150°C/Watt (derating factor of 6.67 mW/ 'C); junction to ambient 
thermal resistance of 500°C/Watt (derating factor of 2.0 mW!°C). 

(4) Rating refers to a high current point where collector to emitter voltage is lowest. 
(5) Pulse Conditions: length = 300 µs; duty cycle = l % . 

(6) Calculated from: fm" =J-fr __ 
8 7T rb'Cc 

313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 
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FAtRCHILD> TRANSISTORS MT3833 • MT3834 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless othemise noted) 

SYfvlBOL CHARACTE.Rl.STICS MIN. TYP. MAX. UNITS TEST CONDITIONS 

hFE 

VeE(sat) 
VBE(sat) 
hie 

ccb 
c.b 
Im 
leEs(lQQOC) 
BVeso 
VeEO(sus) 
BVEBO 
leso 

DC Pulse Current Gain (Note 5) 
Pulsed Collector Saturation Voltage (Note 5) 
Pulsed Base Saturation Voltage (Note 5) 
High Frequency Current Gain (f = 500 MHz) 
Collector to Base Capacitance 
Emitter to Base Capacitance 
Collector Cutoff Current 
Collector Cutoff Current 
Collector to Base Breakdown Voltage 
Collector to EmitterSustaining Voltage (Notes 4 and 5) 
Emitter to Base Breakdown Voltage 
Emitter Cutoff Current 

COLLECTOR TO BASE CAPACITANCE 
VERSUS COLLECTOR TO BASE 

VOLTAGE 
1.5 

'Is. 

'.11 1.4 
:: 
<:; 
;f 
<3.1.3 

~ 
~ 1.2 

I 
';' 1.1 
'ufj 

1.0 
1.0 

T;r2s0 c 
IE•O -

~ 
cs: 
~ 

!'.... 
:sJ rs.:: 

2.0 5.0 10 20 

Vee - COLLECTOR TO BASE VOLTAGE - VOLTS 

1500 
2.0W 

20 

2.0 

30 
15 
4.0 

ADJUSTABLE CAVITY 

40 
0.34 
0.94 

1.1 
2.0 

17.5 
5.0 

2.0 GHz OSCILLATOR TEST CIRCUIT 

l 
TEST CIRCUIT 

+12V 

J 
BIAS TEE 

MELABS 
85 

TRIPLE 
STUB TUNER 

MAURY MICROWAVE 
1853 

le= 30 mA 
0.38 Volts le= 80 mA 
0.98 Volts le =40 mA 

le= 30 mA 
1.33 pf IE=O 
3.0 pf le=O 
20 nA VBE = 0 
20 µA VBE = 0 

Volts le= !Op.A 
Volts le= 2.0 mA 
Volts IE= lOOµA 

10 µA le=O 

CONTOURS OF CONSTANT GAIN 
BANDWIDTH PRODUCT (fr) 

s.o 10 20 50 100 

le -COLLECTOR CURRENT - mA 

lOdBPAD 

HP 
8491A 

500 CONNECTOR 

+Vee 
(Applied through 
bias tee) 

POWER METER 

HP 
4318 

OSCILLATOR POWER MEASUREMENT 

.10-18 

VeE = 12V 
18 = 8.0 mA 
18 = 20 mA 
VeE = 12V 
Vee= 12V 
VEB = 0.5 V 
VeE = 12V 
VeE = 12V 
IE= 0 
18 = 0 
le=O 
VEB = 3.0V 



RF Power 
Transistors 



RF POWER TRANSISTOR OPERATIONAL ADVANTAGES 

Max P0 ""-------*Maximum Safe Area-------t--"'~ 

Fairchild introduces the discrete emitter metalized feedback 
resistor to the RF power area-resulting in devices with MSA* 
and at no sacrifice in frequency response! 

VOP. 

VcE (Volts) 

All Fairchild RF Power devices with ratings of 10 Watts and above have MSA thus eliminating the need for costly protective circuitry. 

Freq. 

Application MHz 

Military FM/SSB 2-76 

RC Model Air-AM* 72 

LO Band Mobile FM 25-50 

HAM SSB* 30-76 

Overseas Mobile FM 66-88 

Private Air. AM* 108-

Military Air. AM* 108-152 

VHF Mobile FM 152-174 

Port & Marine FM 152-174 

Sonobouy FM 175 

Military AM* 225-400 

Radio Beacons AM* 243 

Aeroglide 328-335 

Portable & CB FM 450-470 

Fuse Osc. 400-600 

•cw Power 
Power Output 

4 

RF POWER DEVICE APPLICATION SPECTRUM 

Voltage Predriver Driver Output* 

Volts .1 1 3-S SW lOW 2SW 

28 2N3866 2N3375 2N3375 MSA7505 2N5026 

12 2N3866 2N3375 MSA8505 

12 2N4427 2N5025 

12 2N3866 MSA8505* 

20 2N3866 2N3375 MSA7505* 

12 2N4427 MSA~508 MSA8507 MSA8506 

20 2N3866 2N3375 MSA7505* MSA7504* 

12 2N4427 MSA8509 MSA8510 MSA8511 

28 2N3866 

11-i 

sow 
MSA7503 

MSA8503* 

MSA8503* 

MSA7503* 



RF· .. POWER TRANSISTORS 

100..----.~....--.-....-,,_...,.-.-~--.--.~--.~~~~~~~~ 

~t---~-+--l--+-~-l-~--l--l--l---li--1---l--l-l---1---1---1"'--l--I 

•i---+~+--+-+-l--l---l-~--4---1--1----l--ll---+--+-l---l--+---I~ 

701----+--+--l--+-~-l----l--l--l---li--l---l--l-l---l---l---l"'--l--I 

Vee= 12V 
601----+--+--l--+-~-l----l--l--l---li--l---l--l-l--;_,__......__J"'--1--1 

50 t----+;-+---+-+--l--+--1------1---+~--+--li----1----1-<i--+--.i--+----l-I 

~t----+--+--l--+-~-l----+--l--l---li--f---1--l-l---1---1---1"'--l--I 

6t----+-+---+--+-1--+--1----+--l--1---1-f---l--l-l---l---l---l"'--l--I 

5t----+-+---+-+--l--+--1----+--l--1---1-1---l--l-l---l---l---l"'--l--I 

MSA8508 
41----+-+--l-+-~-+---=4--l--l---l-l---+-+~+--1---1---1-l 

~P;.=0.5W 
·~ 3t----+-+---+-+--1--+--1----+--l~""""-1-1---l--l-l---l---l---l---l-I 

~ 
l---+-+--P--P-+-+----~-+--i-----+-MSA8509*_.....__..___.....__.___.__. 

, 2 l----+-+--l-+-~-1----+--l-t---l--'""~l---+t-...~~p.:::...I• =;--0.3-i-W-1-4--4 
~ 

2N4427 

l,___.__._...__._-L-J._.__~--J..-~~ti.~P;.~=~1-W..1...---J.-.J..L-..L-l.-l-J~ 
30 ~ 50 60 70 • 90 100 150 200 250 300 400 500 600 800 1000 

175 470 700 900 

*To be announced FREQUENCY (MHz) 
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RF POWER TRANSISTORS 

100~--.,__~~~~~~~~~.....-~~~~~...-....-.....-...--.~ 

90>----<,__-t---+---+--+-+-+---t---+--+---+--+--+--T-+-~_T-+--+-t 

80 1----1--1--1--1--t-+-+---+---+--+---+--+---+VcE = 28 V t-t-
70 >----<~-t---+--+--+-+-+---t---+---+-,--+--+--+---+--+-+-t--< 

MSA7503* 
60t------lr--r--r--r--t-~;;;;;;;::---t--+--t--+--t--t--+-+-t-t-t 

~,.=7.5W 
501----1,__-+---+---+--+-+-+--~0E-+--!--+--l--l--+-+-+-+-l 

~ 401---+~+--t-+-1-+--t-~-+-~--1-'~,-+~-t--+---1--t-+--+-1 

l-_:2=N=15of:26:::+:=~~~P,~. -+:2.~5 W~-l--_!:MS~A!.:.75'.!'.:04+.*d---l--+---f---f--H-l 
30 f-.., -;.......,_ P,. = 6.0 W 
251----+-~+--+-+-1-++l'-....~,__+----l~+-~I~ -.......~-+--i--f-+--t-t "!. 1"' I 
20 >----<--+--+--+-~---~~--+--+----t~--------~-+--+--+-+-t 

MSA7505 I ~ 
~ 15t----t--r--r--r-t-t-t---;;;;;;;;t:::--i-t--t--t---r--r~--r-t-t-i 
l r-+-+- -
!:; ~-3.5W 
IS 10 l----IC---f-=-t--l;;;r-1:::+!--+-+- Pin = 1.0 W 
Q 9 ..........._ = 81----lf---l--t--t--I-+-+----' ~~;;:--+-+--t--+--+-+-+-+--1-t 
~ 71----lf---+---+---+--+-+-+--~~-~,....-+--+--+--l--+-+-l--+-t 

2N3375 f"-.J 
61---+--+-+--+-+-+-!---t---+--1~r-i--I--+--+-+-+-~ 

5,__~-+--+--+-+-<--i--~c---+-.-~-+--+---+--<--+--+-t 

41----1,__-t--t--t--+-+-+---+---+--+---+-----+---+--+-+-j-i 
~·=l.OW 

31----1--+--t--t--+-+-+---+---+--+---t--t-~+---+--+-+-j-i 

2N3866 
2~--+---J-=1:::::f::::!::=!:::t,,,__..........,_~r--..~_j__--+---+-~t---1---1---l-l-W 

~ 

l...___._~..___,__.._._._....__~-'-~-'----'-----L~~_._~-P~,·= __ 1~w_._......_._, 
30 40 50 60 70 80 90 100 150 200 250 300 400 500 600 800 1000 

FREQUENCY (MHz) 700 900 
*To be announced 
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Type 

2N3375 
2N3553 
2N3866 

RF POWER TRANS.ISTOR NUMERICAL INDEX 

Page No. 

11-1 
11-1 
11-5 

Type 

2N5025 
2N5026 
MSA7505 

11-iv 

Page No. 

11-7 
11-7 
11-9 

Type 

MSA8505 
MSA8506 

Page No. 

11-9 
11-13 



2N3375 • 2N3553 
NPN LARGE SIGNAL UHF POWER AMPLIFIER 

DIFFUSED SILICON PLANAR':' EPITAXIAL TRANSISTORS 

GENERAL DESCRIPTION-The 2N3375 and 2N3553 are NPN diffused silicon 
Planar* epitaxial transistors designed primarily for use in large signal VHF and 
UHF power amplifier output stages. 

ABSOLUTE MAXIMUM RATING~ (Note 1) 

Maximum Temperatures 
Storage Temperature 
Operating Case Temperature 

Maximum Power Dissipation (Notes 2 and 3) 
Total Dissipation at 25°C Case Temperature 

Maximum Voltages and Current 
V eso Collector to Base Voltage 
VeEO Collector to Emitter Voltage 
V EBO Emitter to Base Voltage 
le Collector Current 

-65°c to +2oo·c 
-65°Cto +2oo•c 

2N3375 2N3553 
11.6 Watts 

65 Volts 
40 Volts 
4.0 Volts 
1.5 Amps 

7.0 Watts 

65 Volts 
40 Volts 
4.0 Volts 
l.OAmps 

ELECTRICAL CHARACTERISTICS (25°C Case Temperature unless otherwise noted) 

2N3375 
SYMBOL CHARACTERISTICS 

RF Power Output (f = 400 MHz, Fig. 1) 
Collector Efficiency (f = 400 MHz, Fig. 1) 
RF Power Output (f = 175 MHz, Fig. 2) 
Collector Efficiency (f = 175 MHz, Fig. 2) 
RF Power Output (f = 100 MHz, Fig. 2) 
Collector Efficiency (f = 100 MHz, Fig. 2) 
DC Pulse Current Gain (Note 4) 
DC Pulse Current Gain (Note 4) 
High Frequency Current Gain (f = 100 MHz) 

Additional Electrical Characteristics on page 2 

NOTES: 

MIN. MAX. 

3.0 
40 

7.5 
65 
10 100 

200 
4.0 

2N3375 2N3553 
PHYSICAL DIMENSIONS PHYSICAL DIMENSIONS 

In accordance with JEOEC (T0-.60) 

3 LEADS 

:~~DIA ----. 
~-~_L :~~~ 

T135t .189 .090 
MAX. .163 .455 

10-32 UNF-2A -:::::. .375 
(COATED) ~ ___ t 

NOTES: All dimensions in inches 
Leads are nickel-plated kovar 
All leads are isolated from case 
Package weight is 4.8grams 

2N3553 
MIN. MAX. UNITS 

Watts 
% 

2.5 Watts 
50 % 

Watts 
% 

10 100 
200 

4.0 

in accordance with 
JEOEC IT0·39) outline 

CASE 

NOTES All d1mens1on1 in <nchu 
Leadsarego!d-plattdKO\lo\FI 
LudNo.lintern1llyconnecttdlocue 
P1ek11e•••1ht1sl.23111ms 

TEST CONDITIONS 

VeE = 28 V PIN= l.OW 
VeE=28V P1N = 1.0W 
VeE = 28V PIN= 0.25W 
VeE = 28V PIN= 0.25W 
VeE=28V PIN= 1.0 w 
VeE=28V P1N =LOW 
le= 250 mA VeE = 5.0V 
le= 125 mA VeE = 5.0V 
le= 125 mA VeE = 28 V 

*Planar is a patented Fairchild process. 

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 
(3) These ratings give a maximum junction temperature of 200°C and junction to case thermal resistance of 15°C/Watt (derating factor of 66 mW!°C) for the 2N3375 and 25°C/ 

Watt (derating factor of 40 mW/°C) for the 2N3553. 
(4) Pulse Conditions: length= 300 µs; duty cycle:::; 2%. 
(5) Pulsed through a 25 mH Inductor. 

F.AIRCHILCJ 

SEMICONDUCTOR 
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FAIRCHILD TRANSISTORS 2N3375 • 2N3553 

ELECTRICAL CHARACTERISTICS (25 ° C Case Temperature unless otherwise noted) 

2N3375 2N3553 
SYMBOL CHARACTERISTICS MIN. MAX. MIN. MAX. UNITS TEST CONDITIONS 

VeE(sat) Pulsed Collector Saturation Voltage (Note 4) 1.0 1.0 Volts le= 250mA 18 = 50 mA 
Vem(sust) Collector to Emitter Sustaining Voltage (Note 5) 40 40 Volts le= 200 mA 18 = 0 
VeER(sust) Collector to Emitter Sustaining Voltage (Note 5) 40 40 Volts le= 200 mA R8e = ioon 
leeo Collector Cutoff Current 0.1 0.1 mA Vee=30V lg= 0 
!EBO Emitter Cutoff Current 0.1 0.1 mA VEB = 4.0V 
leex Collector Cutoff Current 1.0 1.0 mA Vee= 65V VBE = -1.5 v 
lcex<+200°c) Collector Cutoff Current 5.0 5.0 mA Vee=30V VBE = -1.5V 
Cobo Common Base, Open Circuit Output Capacitance 10 10 pF Ve8 =30V le= 0 

(f = 1.0 MHz) 

FIGURE 1 
RF AMPLIFIER CIRCUIT FOR 2N3375 - POWER·OUTPUT TEST 

(400-MHz Operation) 

e1 
500 pf 

FIGURE 2 

+Vee 

BIAS TEE 

RF AMPLIFIER CIRCUIT FOR 2N3375 & 2N3553 - POWER-OUTPUT TEST 

(100 & 175-MHz Operation) 

For 2N3375 100-MHz Operation: 

C"C2 : 7-100 pF 
C3,C4 : 4-40 pF 

C5: 330 pF, disc ceramic 
C6: 1500 pF 
C7: 0.005 µF, disc ceramic 
L1: 3 turns No. 16 wire, 1,4" ID, 5/16" long 
L2: Ferrite choke, Z = 750 (±20%) ohms 
L3: 2.4 µH choke 

~I 

L4 : 5 turns No. 16 wire, 5/16" ID, 7 /16" long 
R 1: 1.35 ohms, non-inductive 

11-2 

+Vee 

1 

For 2N3553 175·MHz Operation: 

C,, C2, C3, C4: 3-35 pF 
C5: Not used 
C6: 1,000 pF 
C7: 0.005 µF, disc ceramic 
L1: 2 turns No. 16 wire, 3/16" ID,%" long 
L2: Ferrite choke, Z = 450 ohms 
L3: 2 turns No. 16 wire, %;' ID, 1,4" long 
L4: 4 turns No. 16 wire, %" ID, %" long 
R 1: Not used (emitter connected to ground) 



FAIRCHILD TRANSISTORS 2N3375 · • 2N3553 

TYPICAL PERFORMANCE CHARACTERISTICS 
2N3375 

:!! 
:2 
I 

GAIN· BANDWIDTH PRODUCT 
VERSUS COLLECTOR CURRENT 

Tc= 25•c 

~ I ~~~+:===i~~~+.----+-~---l s 500 t-
o g: 
:z: 
I:; 

~ 
5 400 l---+--+---!--1---t---""lo.,....-t-'~ 
m 
z 
~ 
I -

100 150 200 250 

IC - COLLECTOR CURRENT - mA 

POWER OUTPUT 
VERSUS FREQUENCY 

[!? 8.0 ~.-io. ........ .+----+--+--+---+--+-----i 
!.;;: 
ii 
I 

I 6.01--~--'-.i--~--P......._ 
a: 
... 4.0 1--t-~.t--~oe-+:::""-+~ 
~ 
I ... 
:::> 

,._0 2.0 l---+--+---!--t--+--:i:=--..._,-==:1 

o...__.__...._ ........ _ _.__..___.. _ _.___. 
100 200 300 400 500 

FREQUENCY - MHz 

COMMON BASE OUTPUT 
CAPACITANCE VERSUS 

COLLECTOR BASE VOLTAGE 

5.0 10 20 50 100 

Vee- COLLECTOR BASE VOLTAGE-VOLTS 

SERIES INPUT RESISTANCE 
VERSUS FREQUENCY 

19,_.....,.....,........,.-------.--...----..---. 
l--+--l-+-1-11------+--V~E = 28 V ---1 

Tc=25°c 
~ 1---+--tT--+--+-<>------+-- ---1 
z t-..!c •;, 
~ ~ 
:! en 14 ~ J 
5 ~ 1'..,200,,,,. +-----1--t-::;;;I-""'~, 
~1 rn- -V" 
'S ,i,~ lo=+ J .--f--t-t--.;--+-......-1-+~------0__, 
t- -., I ~2~o,,,, ~ 
a: a: lO 1--1' ~,._l"i'"""t==::::=:==t-,,....~-11 if I 

;;l ... 
a: 

FREQUENCY-MHz 

11-3 

SERIES INPUT REACTANCE 
VERSUS FREQUENCY 

"' 1--1--+--+--1-1-----+-- VcE = 28 V 
~ Tc=25°C 
~ 151--1-+-++4----+--+--+--i 

:! 
t- en 
~ ~ 10 l--l--+--+--1-1-----+--+---.19-~ 
!59 ..__ 
0 .!! 

Ii: ~ 5.0 1--1--+-+-++ 
if ... 

~ 
~ 
~ 
:! 

-5.0 L-J....L-.L...J...JL...-----'--...... __.._.. 

50 100 . 200 500 

FREQUENCY-MHz 



FAIRCHILD TRANSISTORS 2N3375 • 2N3553 

TYPICAL PERFORMANCE CHARACTERISTICS 
2N3553 

GAIN BANDWIDTH PRODUCT 
VERSUS COLLECTOR CURRENT 

POWER OUTPUT 
VERSUS FREQUENCY 

600.----.,...-...,....----.--.--.,....---..--.---. 
Tc = 25•c 

I!! 8.0 

~ 
~ 
I 
~ 6.0 1.---~~+---+--+--+------+--+---I 
a.. ,_ 
:::> 
0 

f5 4.0 ~-'k---T+'lr--""' 
~ a.. 
I ,_ 
~ 2.0 l---+---"P...:-+---3o0,::CO 

300._____,__.....___. _ _,__..____._ _ _.___. 

.... 
<..> 
z 
ct 
0 .... 
a.. 
:!! U) 

,_ :::E 
:::> :c a.. 0 

~~ 
LL. ~~ 

0 ==-,_ .. 
ct: ct: 

~ 
....J 
ct .... 
ct: 

0 

16 

rs: 

50 100 150 200 150 250 350 450 

IC - COLLECTOR CURRENT- mA FREQUENCY-MHz 

COMMON BASE OUTPUT 
CAPACITANCE VERSUS 

COLLECTOR BASE VOLTAGE 
100 i===i:::::i::::r=i:+=1=1:++:==i=:::i:==i;:::r::+:1 

'a 1----t--+-----r-+-+-+t-++---+--tT C = 2 5 ° C 

I 501---+--+->--+-++-+-++----+--+IE=O 
~ f =1.0MHz 

~ 

~ 20 t'..... 
~ ~ 
~ 10f===::J:=:t=~~H:j£~~~=i=i=!=ttiJ 
5 ~ 

~ 5.0 1---+--+-l-++-H-+t----+--+--+--t-+-+-+-H 
~ 
z 
0 
~ 2.0 1----+---+--r-+-+-+t-++---+--+-+-+++++i 
0 
<..> 
1o 1.0 .___..__..__L..-L..i....w......._ _ _,____,__,_.._._"-U-1 
J 1.0 2.0 5.0 10 20 50 100 

Vee- COLLECTOR BASE VOLTAGE - VOLTS 

SERIES INPUT RESISTANCE 
VERSUS FREQUENCY 

V~E = 28 V --1 

Tc= 25•c 
.... 
<..> 
z: 
~ 

SERIES INPUT REACTANCE 
VERSUS FREQUENCY 

1----1-+-+--+--<----+-- Vee 2e v 
Tc= 25°c 

151---1--t-+--f--jl------+---t---+--I 

12 

~ 
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:! 
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8.0 

4.0 
50 
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100 200 
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1ij1-4 

,_ U) 
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2N3866 
NPN VHF-UHF OSCILLATOR, POWER AMPLIFIER 

DIFFUSED SILICON PL~NAR* EPITAXIAL TRANSISTOR 

GENERAL DESCRIPTION - The 2N3866 is a NPN, silicon epitaxial planar transistor designed for class A, 

B, or C amplifier circuits and VHF-UHF oscillator applications. 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 
Storage Temperature 
Operating Junction Temperature 

Maximum Power Dissipation (Notes 2 and 3) 
Total Dissipation at 25°C Case Temperature 

Maximum Voltages and Currents 
Vern Collector to Emitter Voltage (Note 4) 
V EBO Emitter to Base Voltage 
V eEs Collector to Emitter Voltage 

ELECTRICAL CHARACTERISTICS (25°C Case Temperature unless otherwise noted) 

-65°c to +200°c 
-65°C to +200°c 

5.0 Watts 

30Volts 
3.5 Volts 
55 Volts 

PHYSICAL DIMENSIONS 
in accordance with 

JEDEC (T0·39) outline 

CASE 

NOTES .t.lld1mens1ons 1n inches 
Luds1re1old·pllledowernrckelf1Hhonioteel 
LNdNo.3 intern1llyconnected10c1se 
P1tka1e we11ht 1s076&rem 

SYMBOL CHARACTERISTICS MIN. MAX. UNITS TEST CONDITIONS 

pout 
7/ 

hfe 

cob 
hFE 
hFE 
VCEO(sus) 
BVcEs 
VCE(sat) 
lcEO 

NOTES: 

RF Power Out (f = 400 MHz) 
Collector Efficiency (f = 400 MHz) 
High Frequency Current Gain (f = 200 MHz) 
Output Capacitance (f = 1.0 MHz) 
DC Pulse Current Gain (Note 5) 
DC Pulse Current Gain (Note 5) 
Collector to Emitter Sustaining Voltage (Note 4) 
Collector to Emitter Breakdown Voltage 
Collector Saturation Voltage (Note 5) 
Collector Cutoff Current 

1.0 
45 
2.5 

10 
5.0 
30 
55 

3.0 
200 

1.0 
20 

Watts 
% 

pf 

Volts 

Volts 
µA 

P;n = 100 mW 
pout= 1.0W 
le= 50 mA 
Vea= 28V 
le= 50 mA 
le= 360 mA 
le= 5.0 mA 
le= 5.0mA 
le= 100 mA 
VeE = 28V 

See Fig. 1 
See Fig. 1 
VeE = 15V 
IE= 0 
VeE=5.0V 
VeE=5.0V 
18 = 0 
VBE = 0 
16 = 20 mA 
18 =0 

*Planar is a patented Fairchild process. 

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 
(3) These ratings give a maximum junction. temperature of 200°C and junction to case thermal resistance of 35°C/Watt (derating factor of 28.5 mW/ °C). 
(4) This rating refers to a high current point where collector to emitter voltage is lowest. 
(5) Pulse Conditions: length= 300 µs; duty cycle= 1%. 
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FAIRCHll.D TRANSISTOR 2N3866 

~ 
§ 
~ 

!<'. 

RF POWER OUTPUT VERSUS 
FREQUENCY 

Ji> 1.0 !------- -/.""'-.--+--!"'--" 
~ 

0·5 ~100=-----200-+---,J00~~400-._..._..600 

f - FREQUENCY - MHz 

RF PERFORMANCE 

FIG. 1 

RF AMPLIFIER CIRCUIT FOR POWER·OUTPUT TEST 
(400 MHz/s Operation) 

Cv 3-35 pF 
C2, C5: '8-60 pF 

C3: 12 pf 
c4: 1,000 pf 
c6: 0.9'.7 pf 
L1: 2 turns No. 18 wire, 

1 4"10, 1 '8" long 

C4r-i 
Vee =-2sv-

L2: Ferrite RF choke, 
1 turn, Z 450 0 

L3, L4: RF choke, 0.1 uH 
L5: 2-1 ·2 turns, No.18 wire, 

1 '4" ID, 3 16" long 
R1: 5.6 , l W 

HIGH FREQUENCY CURRENT GAIN 
VERSUS COLLECTOR CURRENT 

SERIES INPUT RESISTANCE 
AND REACTANCE 

VERSUS FREQUENCY 
OUTPUT CAPACITANCE VERSUS 

COLLECTOR BASE VOLTAGE 

5.0 J 
0 20 

~~ 

~ ~ 20 

~ ~ 15 l-+-+-l-+-4---1----+--+-4--<>-+-....... 

~ ~ 10 l-+-+-l-+-4---1----+--+--I--">-+-....... 

~ ~ 5.0 l-+-'-l-+-+---<---'r71-----'12l"-'"---'-"-'-''-' 

~~ VI 
_ - lmlh;,i,P 

;: ::-5.0 >-+-+-+++-v-.L.J"---<--+--+-+-+-4-"f4-I 

-10 e.-+--+-<-4+--......J-..L.-l-+---1--+--~ 

80 
-15 b'.:'.l 

50 100 200 JOO 400 500 700 1000 
o'------'...,.--'----'--..L.-L-.......J 

<Ul 60 100 

le - COLLECTOR CURRENT- mA 

SERIES INPUT REACTANCE 
VERSUS FREQUENCY 

VCE • 15V 
a 12 !-->-+-+-+-+----+---+--+~ ... 
u 
~ 8.0 J--t--+-+-t-+----+---h~ff-i 

~ 
::: 4.o H-++++------b~.4";.L+---l 

100 200 JOO 400 500 

f ·FREQUENCY - MHz 

f - FREQUENCY - ·MHz 
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Vee.- COLLECTOR BASE VOLTA.GE - VOLTS 

SERIES INPUT RESISTANCE 
VERSUS FREQUENCY 
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2N5025 · 2N5026 
NPN VHF POWER TRANSISTORS 

DIFFUSED SILICON PLANAR~' EPITAXIAL TRANSISTORS 

• HIGH RF POWER GUARANTEE • • 13.5 V operation: 20 W @ 50 MHz, Pin = 3.5 W 
(Unneutralized, Class C) • • 28 V operation: 25 W @ 80 MHz, Pin = 2.5 W 

• HIGH LVceo AND BVces • • 13.5 V operation: 40 V and 75 V 
• • 28 V operation: SO V and 90 V 

• DISCRETE EMITTER GEOMETRY WITH INTEGRATED FEEDBACK RESISTORS 

ABSOLUTE MAXIMUM RATINGS [Note 1] 
Maximum Temperatures 

Storage Temperature 
Operating Junction Temperature 

- G5°Cto + 2oo·c 
+ 2oo·c 

Lead Temperature (soldering, GO second time limit) 
Maximum Power Dissipation 

+ 300°C 

Total Dissipation at 25°C Case Temperature 45 Watts 
(See Maximum Permissible DC Power Dissipation Curve and Note 5) 

Maximum Voltages and Current 2N5025 2N5026 
Vceo Collector to Emitter Voltage [Note 4] 40Volts 50Volts 
VcEs Collector to Emitter Voltage 75 Volts 90 Volts 
VEBo Emitter to Base Voltage 4.5 Volts 4.5 Volts 
VcER Collector to Emitter Voltage 40Volts 50 Volts 
le Collector Current 7.5Amps 7.5Amps 

ELECTRICAL CHARACTERISTICS (25 ° C Case Temperature unless otherwise noted) 

2N5025 2N502G 
SYMBOL CHARACTERISTIC MIN. TYP. MAX. MIN. TYP. 

pout Power Output (f = 50 MHz) 20 22 

pout Power Output (f = 80 MHz) 25 30 

lJ Collector Efficiency (f = 50 MHz) G5 

lJ Collector Efficiency (f = 80 MHz) G5 
h1. High Frequency Current Gain (f = 50 MHz) 3.0 4.0 3.0 4.0 

Cobo Collector Base Capacitance (f = 1.0 MHz) 54 85 

Cobo Collector Base Capacitance (f = 1.0 MHz) 43 

BVees Collector to Emitter Breakdown Voltage 75 90 
VeEo(sust) Collector to Emitter Sustaining Voltage [Notes 2 and 4] 40 65 50 75 

BVeER Collector to Emitter Breakdown Voltage [Note 4] 40 50 
BVEBO Emitter to Base Breakdown Voltage 4.5 4.5 

hFE DC Pulse Current Gain [Note 3] 20 40 20 40 
VcE(sat) Pulsed Collector Saturation Voltage [Note 3] 1.0 
V8E(sat) Pulsed Base Saturation Voltage [Note 3] 1.5 

ICES Collector Cutoff Current 10 

ICES Collector Cutoff Current 
ICES (150°C) Collector Cutoff Current 1.0 
ICES (150°C) Collector Cutoff Current 

(See notes on back page) 
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PHYSICAL DIMENSIONS 
In occordance - JEOEC tTo-60) 

NOTH: All cUme1t1i0n1 l'ft lnchts 
L11d1 "' nicltel·plltld kOwer 
Emlltlr inlenllllV CORnteled IO CIM 
Pac .......... ii ,,, ,, .... .. 

MAX. UNITS TEST CONDITIONS 

Watts Pin= 3.5 W Vee= 13.5V 
Watts Pin= 2.5 W Vee=28V 
% pout= 20W Vee= 13.5V 
% pout= 25 W Vee= 28V 

le= l.OA Vc8 = 2.0V 
pf Ve8 = 13.5V le= 0 

GO pf Vc8 = 28V le= 0 
Volts le=5.0mA VaE=O 
Volts le=200mA 11 =0 
Volts le= 200 mA R8e =!On 
Volts IE= 1.0 mA lc=O 

le= 2.0A Vee= 2.0V 
1.0 Volts le= 2.0A 18 = 0.2A 
1.5 Volts le= 2.0A 18 =-0.2A. 

µA Vee= 50V VBE = 0 
10 µA Vee= GOV Yee= 0 

mA VcE = 50V VBE = 0 
1.0 mA VcE =GOV Vee= 0 

"Planar is a patented Fairchild process. 
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'FAIRCHILD TRANSISTORS 2N5025 • 2N5026 

GAIN BANDWIDTH PRODUCT 
VERSUS COLLECTOR CURRENT 

250 

~ 

~200 
i5 
0 

:f 150 

" b 
ii 
~100 

~ 
z 

~ 50 

~ 

0 
0 

V1 

1.0 

vce•2.ov 

N 
'l 

'h. 
'\ 

2.0 3.0 4.0 

le -COLLECTOR CURRENT-AMPS 

POWER OUTPUT 
VERSUS FREQUENCY 

Vee' 13.5V 

2N5025 

TYPICAL ELECTRICAL CHARACTERISTICS 

5.0 

MAXIMUM PERMISSIBLE DC FORWARD 
BIASED POWER DISSIPATION 

VcE -COLLECTOR EMITTER VOLTAGE -VOLTS 

COLLECTOR BASE CAPACITANCE 
VERSUS COLLECTOR BASE VOLTAGE 

"- 1. f•l.OMHz 
; l-'1l-+--t-t-+-+--+---+ IE • 0 -

~ 80 \ 1·· 
u 
~ I\. I 
~60 ~ 
~ I-I-. 
~ 401-'--+--+-----+--+-+-+--+---+-----t--1 

y 201--+---+---+--t-+-+---+---+--t--t 
0 

;J 
o.___,__,__.___._..___,__,__.___.__, 

0 10 20 30 40 50 

Vee-COLLECTOR BASE VOLTAGE-VOLTS 

2N5026 

INPUT IMPEDANCE 
VERSUS FREQUENCY 

POWER OUTPUT 
VERSUS FREQUENCY 

INPUT IMPEDANCE 
VERSUS FREQUENCY 

~ 30 
:::: 
~251--+'<-+--t-''<-l--'.lt-f-"'<! 

;i 1.5 f-+----P"'.;!::-+-f-+-+---+--t--"'4 

" '? 
"' "' u 

:i 1.01--+-----t-=""l.:-+-""'f..c'i---c~+-t-l 
:;i 

s 
~20l'.--+---+-'.+--+--'<'t--N ~ 1.0 f-+-+-f""'l---~7"'+7¥""1-4 .. 

"' .: 0.5 
~ 
!!: 

0 

ffi 151--'lr--+--+~--,-,t-'kc-+-,....-+--t 
~ .. 

Q 

~ 
!! 
.... 0.5 
=> .. 
!!: 
' .1 Q,.___.;..<.--+---+---+-t-+--+----+---+--1 

~ 10 

~ ~ 01"'-+.o"°"i---+-+-t--+--+--+----t--1 

0 '---'---'--'---"-'----'--'-_c=-_, -0.5 .___,__.____,____._.___...__.___,____.___. 
50 100 150 50 100 150 

f -FREQUENCY- MHz f - FREQUENCY - MHz 

50 MHz AMPLIFIER TEST CIRCUIT 

Ci = 9 · 180 pF (ARCO #4G3 or Equivalent) 
C2 = 50 · 380 pF (ARCO #4G5 or Equivalent) 
c, = 50 · 380 pF (ARCO #4G5 or Equivalent) 
c. = 4 · 40 pF (ARCO #403 or Equivalent) 
Cs = 1000 pF Feed · thru 
c, = 1.0 µF, 50 WVOC 

13.5V 

~~__...,,Pour·2ow 
AT 

50MHz 
5011 

L.1 = 2t., V." dia. copper tubing, '12" l.D., % " long, 0.10 µH, Qu > 200 
Li = 2t., Va" dia. copper tubing, '4" 1.0., 7 /lG" long, 0.13 µH. Qu > 200 
bA = 4t., 1/a" dia. copper tubing, % " l.D., % " long ( 
be= Gt., 'la"' dia. copper tubing, % " J.D., l" long \ 1.0 µH, Qu > 200 
R1 = 120 ll non-inductive 
RFC1 = 7 µH (Ohmite Z · 50 or Equivalent) 
RFC2 = 111., #22 enameled wire, close-wound, 14" J.D., 0.3 µH 
Note: L3A & be are wound continuously with 1/2" space between sections to admit Li. 

kHz< K;:::: 0.2. 

NOTES: 

5.0 1--+--+--+--t--"l'"-<O:::-+--"t-<ci--i 

o.___,__.____,____.~.___..__-+-__,____.--1 

50 100 100 

f - FREQUENCY - MHz f - FREQUENCY - MHz 

80 MHz AMPLIFIER TEST CIRCUIT 

28V 

l ~ C5)( 

Ll 

12011 

C1 = lG · 150 pF (ARCO #424 or equivalent) 
C2= 24 · 200 pF (ARCO #425 or equivalent) 
c, = 4 · 40 pF (ARCO #422 or equ ivalenl) 
c. = 2 · 25 pf (ARCO #421 or equivalent) 
Cs= 1000 µF, Feed· thru 
c, = 1.0 µF, 50 WVDC 

C5 RFC2 

Pour' 25W 
AT 

SOM Hz 
5011 

L1 = 11., Va" dia. copper tubing, 'Ya" J.D., 'Ya" long, 0.01 µH, Qu > 200 
Li = 3t., Vs" dia. copper tubing, % " J.D., % " long, 0.2 µH, Qu > 200 
L3 = Gt., V." dia. copper tubing, % " l.D., 1 l/lG" long, 0.6 µH, Qu > 200 
RFC1 = 7.0 µH (Ohmite Z-50 or equivalent) 
RFC2 = llt., #20 Nylclad copper wire, close wound, 14" l.D., 0.3 µH 

Note: Spacing between Li and b is 1 turn. kHz< K;:::: 0.2 

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) Ratings refer to a high-current point where collector to emitter voltage is lowest. For more information send for Fairchild Publication APP-4/2. 
(3) Pulse conditions: length= 300 µs; duty cycle= 1 %. 
(4) Pulsed thru a 25MH inductor. 
(5) Contact factory for maximum permissible power under pulsed or reverse biased operating conditions. 
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MSA7505 • MSA8505 
NPN VHF·UHF POWER TRANSISTORS 

DIFFUSED SILICON PLANAR':' EPITAXIAL TRANSISTORS 

GENERAL DESCRIPTION - These devices are designed for use as RF Power Amplifiers with the maximum 
available safe operating area, thus making them ideal as drivers or output transistors for class A, B or C 
amplifier applications. These devices utilize Fairchild's unique discrete emitter thin film stabilizing resistors. 

FEATURES 
• HIGH POWER STABILITY THROUGH DISCRETE EMITTER THIN FILM RESISTORS 
• MAXIMUM SAFE OPERATING AREA- NO SECOND BREAKDOWN TO 30 VOLTS 
• IMPROVED HIGH FREQUENCY PERFORMANCE IN A LOW INDUCTANCE STRIPLINE PACKAGE (MSA8505) 

ABSOLUTE MAXIMUM RATINGS (Note 1) 
Maximum Temperatures 

Storage Temperature 
Operating Junction Temperature 
Lead Temperature (Soldering, 10 seconds time limit) 

~ 1/32" from Ceramic Disk 
~ 1/4" from Encapsulated Area 

Maximum Power Dissipation (Notes 2 and 3) 
Total Power Dissipation at 25°C Case Temperature 

Maximum Voltages and Current 
VCEs Collector to Emitter Voltage 
VeER Collector to Emitter Voltage (Note 4) 
VeEO Collector to Emitter Voltage 
VEBo Emitter to Base Voltage 
le Collector Current 

MSA7505 MSA8505 
-65°C to +200°C -65°C to +200°C 

200°C 200°C 

230°C 
210°c 

25 w 21 w 

65 Volts 
55 Volts 
33 Volts 

4.0 Volts 
3.0A 

ELECTRICAL CHARACTERISTICS (25°C Case Temperature unless otherwise noted) 

MSA7505 MSA8505 
SYMBOL CHARACTERISTIC MIN. TYP. MAX. MIN. TYP. MAX. UNITS TEST CONDITIONS 

Pour Power Output (f == 400 MHz) 10 Watts PIN== 2.75 w Vee== 28 v 
Pour Power Output (f == 400 MHz) 10 Watts PIN== 3.5 w Vee== 28 V 

'Y/ Collector Efficiency 60 60 % p OUT == 10 W V CC = 28 V 
(f = 400 MHz) 

PHYSICAL DIMENSIONS 
in accordance with JEDEC (T0-60) 

NOTES: All dimensions in inches 
leads are gold ·plated kovar 
Emitter internally conne.cted to case 
Package weight is 4.8 grams 

MSA7505 

PHYSICAL DIMENSIONS 

hfe High Frequency Current 2.5 4.35 2.5 4.35 le= 0.5A VcE = 3.0V 
Gain (f = 100 MHz) 

cob Collector to Base 20 20 pf lc=O Vc8 == 28 V 
Capacitance (f = 1.0 MHz) 

VeES!BRl Collector to Emitter 65 65 Volts le= 5.0 mA VBE = 0 
Breakdown Voltage 

VeER!BRl Collector to Emitter 55 55 Volts le= 200 mA RBE == 10!1 
Breakdown Voltage (Note 4) 

VCEOisus} Collector to Emitter 33 45 33 45 Volts le== 50 mA IB == 0 
Sustaining Voltage 

VEBOIBRl Emitter to Base 4.0 4.0 Volts IE= 1.0 mA le=O 
Breakdown Voltage 

hFE DC Pulse Current Gain 10 10 fc = 1.0A VcE == 5.0V 
(Note 5) 

ICES Collector Cutoff Current 5.0 5.0 mA VeE == 65 V VBE == OV 
ICE5(150°C) Collector Cutoff Current 5.0 5.0 mA VcE = 30V VBE = ov 

See Notes on Page 2 
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•Planar is a patented Fairchild process. 
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. FAIRCHIUf TRANSISTORS MSA7505 • MSA8505. 

NOTES: 

DC. SAFE OPERATING AREA 
CU~VE 

5'0 ;:-:::i:::::;::;=:;:::::;::;:::::;:_-Tc_,,·-25.,....,·'c 
MAX I{ 

I J.O 1---...... +-1-+-4o-,~--+-+-H 

~ 2 .0 1---t--+-t-t---+++.I\.?<, ~ 'H--H 
- ~',~ 

" ~ 1.0 :MA 

~'t:-;. 

~ 

ti 0.5 1---t--+-t-t---+++c---+--t-+-i 

" C! 
';'.., 0.l +---+--+-!--+-.. +-+-+---+---+-+--< 

. - 0.21---t--+-t-t--+++~-+-+-+-l 

0.1 ,___.._~....., ........ ""-'---'--'---I...,,.__. 
. 1 .. 0 2.0 3.o· 5.0 10 20 30 50 

Ve£ .. COLL£cTOR TO £MITTER VOLTAGE - VOLTS 

. COLLECTOR TO BASE 
. CAPACITANCE VERSUS 
~LLECTOR TO BASE VOLTA.GE 

JO .• 
f .';.Jr.u\, 

~ 
~ i 20 

~ ~ ·~ ! 10 

e 
~ 7.0 

::I ' 
8 5.0 

..,~' 

MIO 

~5<6 ;. 

r---.. 
t-... 

20 30 IJO. 50 60 11/h' 100 

V CB • COLL£CTOR TO BASE VOLTAGE - VOLTS 

SAFE OPERATING AREA 

POWER DISSIPATION DERATING · 
CURVE 

30>-----+1--J-+--+-->-----+--< 
2Sr---~M=~=7~~-b---+~+-~ 

... :1M.~.s~(l .... ;\ 
201---+--i+--'•.,-t>.----+---+----1 

· ... ,~ 
Br----+--+~!--"~,~,~~+-~ 

10 1---+--+--+----l-"·· .......... ~~ ...... +-ll,.--l 

5.0 l----il---+--+---+--N.,,..-..... -+ 

o'----J'------1.----'---'---'--~ 
-100 

Tc - CASE TEMPERATURE - ·'c 

.GAIN BANDWIDTH PRODUCT 
VERSUS COLLECTOR CURRENT 

ioo~---+~~~~-~~~~ 

O.l 0.2 0.3 0.4 0.5 0.6 

le - COLLECTOR CURRENT- ~MP. 

0.7 

(1) These ratings· are ·limiting values above wh)ch the. servicability of any individual semiconductor device· may be impaired. 
(2) °These. are. steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 
(3) These ratings give a maximum. junction temperature of 200° C and junction to case thsrmal resistance of 7.0° C/Watt for MSA7505 and 8.34 'C/Watt for MSAa505. 
(4) Pulsed through a 25 mH inductor. · 
(5) Pulse Conditions: lsngth = 300 µs; duty cycle ::;:; 2%. 

11-10 



FAIRCHILD TRANSISTORS MSA7505 • MSA8505 

TYPICAL POWER OUTPUT VERSUS FREQUENCY AND VOLTAGE 

MSA7505 
POWER OUTPUT VERSUS 

FREQUENCY 

I - FREQUENCY - MHz 

MSA7505 
POWER OUTPUT VERSUS 

FREQUENCY 

150 200 

f - FREQUENCY - MHz 

MSA7505 
POWER OUTPUT VERSUS 

FREQUENCY 

6.0 f-..:~-d--=--k::~~ 

5,0 1-=""'...--+=,,,,,,,__+-_,,,,-.!c 
4.0 ,_,__ ____ -+-'.., 

150 200 300 400 500 

f - FREQUENCY - MHz 
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MSA8505 
POWER OUTPUT VERSUS 

FREQUENCY 

3.0 '----'---.L...----'---'-----' 
too 150 200 300 400 500 

f - FREQUENCY - MHz 

MSA8505 
POWER OUTPUT VERSUS 

FREQUENCY 

6,0I------>.--__,_,_, 

5.0 '----'-i 

150 200 300 400 500 

f - FREQUENCY - MHz 

MSA8505 
POWER OUTPUT VERSUS 

FREQUENCY 

6,0 P>"-c---=!'>"-c-~...:;;~k----l-
5.0 µ..---"!..._~. 

4. 0 1---"'..+----"<i----'-..-+--+---l 

l.0 '------'---'--------'---'----' 
100 150 200 300 400 5l10 
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FAIRCHILD TRANSISTORS MSA7505 • MSA8505 

• 

• 

MSA7505 

400 MHz RF TEST AMPLIFIER 

50<> 

c,, Ci, Cs, C6' 1-10 pf 
Ci, c,: 1-20 pf 

C,: 1000 pf 
Ca: 0.1 µF disk 

.,, ... '::~4>.,,., . .,,...,~:,a.~ ~-·, 

50<> 

L1: l",#16,TC 
Li: .15 µH RFC with ferrite bead 

L,, L,: IT, 5/16" d, #16, TC 
Ls: .15 µH RFC 

PACKAGE PICTURES 
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MSA8506 
NPN VHF· UHF POWER TRANSISTOR 

DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTOR 

GENERAL DESCRIPTION - This device is designed for use as RF Power Amplifier with the maximum available 
safe operating area, thus making it ideal as a driver or output transistor for class A, B or C amplifier appli­
cations. This device utilizes Fairchild's unique discrete emitter thin film stabilizing resistors. 

FEATURES 

• HIGH POWER PERFORMANCE FROM 12 VOLT SUPPLY 
• IMPROVED HIGH FREQUENCY PERFORMANCE IN A LOW INDUCTANCE STRIPLINE PACKAGE 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 
Storage Temperature 
Operating Junction Temperature 
Lead Temperature (Soldering, 10 seconds time limit) 

~ 1/32!' from Encapsulated Area 

Maximum Power Dissipation (Notes 2 and 3) 
Total Power Dissipation at 25°C Case Temperature 

Maximum Voltages and Current 
YcEs Collector to Emitter Voltage 
V CEO Collector to Emitter Voltage 
VEeo Emitter to Base Voltage 
le Collector Current 

ELECTRICAL CHARACTERISTICS (25°C Case Temperature unless otherwise noted) 

SYMBOL CHARACTERISTIC MIN. 

Pour Output Power (f = 175 MHz) 25 

'11 Collector Efficiency (f = 175 MHz) 

hie High Frequency Current Gain 
(f = 100 MHz) 

ccb Collector to Base Capacitance 
(f = 1.0 MHz) 

VCES(eR) Collector to Emitter Breakdown Voltage 36 

Yceo(sus) Collector to Emitter Sustaining Voltage 18 

VEBO(BR) Emitter to Base Breakdown Voltage 4.0 

hFE DC Pulse Current Gain (Note 4) 5.0 

. NOTES: 

TYP. 

65 

2.5 

-65°C to +200°C 
200.°C 

MAX. 

100 

230°C 

sow 

36V 
18V 
4.0V 
5.0A 

UNITS 

Watts 

% 

pf 

Volts 

Volts 

Volts 

PHYSICAL DIMENSIONS 

.260 MAX 

A A 

.063 -<'t-::::__i 
.057 I[ .345 

.295 

t 
~DIA 
.105 

~ 
.435 

SECTION 'A'-'A' 

Note: All dimensions in inches 

TEST CONDITIONS 

·P1N =8.0W Yee= 12V 

Pour= 25W Yee= 12V 

le= 2.0A YcE = 5.0V 

IE=O Yee= 12V 

le= lOmA Yee= 0 
le= lOOmA 

le= 5.0 mA lc=O 
. le= 2.0A YcE=5.0V 

*Planar is a patented Fairchild process . 
(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 
(3) These ratings give a maxim~m junction temparatUre of 200°C and junction to case thermal resistance of 3.5°C/Watt. 
(4) Pulse Conditions: length = 300 µs; duty cycle:::; 2%. 

FAIRCHIL.CJ 

SEMICONDUCTOR 
313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 . A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 
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FAIRCHILD TRANSISTOR MSA8506 

175 MHz RF TEST AMPLIFIER 
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MATERIAL: 
J.io" OUTSIDE DIAMETER 
COPPER TUBING 

c, - (ARCO 40:2,) 1.5 · 20 pF trimmer 
c,. C4 - (JOHANSON 3906) 1.0 • 20 pF air trimmer 
C3 - (JOHANSON 3901) 1.0 • 14 pF air trimmer 
C5 - 1,000 pF feed-thru 
C6 - .025 µF, 50 V disc ceramic 
L1 - See Detail 
L2 - 3 t. \11" copper tube(OO), silver plated, 

5/16" 1.0., 3.4" L. 
RFC 1 - Ohmite Z-144 
RFC2 - 8 t. #16 TC wire, 

3/16" 1.0., %" L. 
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APPLICATION NOTES • NUMERIC LISTING 

APP-41 Stable Wideband Emitter Followers - Paul J. Beneteau 

APP-59 An Improved Emitter-Coupled Multivibrator-
P. J. Beneteau and A. Evangeliste 

APP-61/2 Long Delay Transistor Timer- P. Alderisio 

APP-64 Application of Milliwatt Micrologic® Elements - H. T. Chua 

APP-85 Micrologic® Shift Counters - George Powers 

APP-87 A Varactor Bias Servo System - Bruce 0. Anderson 

APP-88 Medium Power Silicon Transistor DC to DC Converters -
Thomas B. Mills 

APP-93 Transient Response Characteristics of Phototransistors -
George T. Daughters 

APP-103 Applications of the Silicon Planar* Field-Effect Transistor -
Larry Blaser and John MacDougall 

APP-105 A Monolithic Operational Amplifier - Robert Widlar 

APP-106 Using Fairchild Integrated Circuits as Monostable 
Multivibrators - Robert Ricks 

APP-107 Diode Transistor Micrologic® - George Powers 

APP-109 Applications of the Silicon Planar* 11 MOS FET -
John MacDougall 

APP-111 The Improved µA702** Wideband DC Amplifier -
Robert Widlar 

APP-114 µA702** Circuit Design Ideas - (Six Authors) 

APP-115 Maximum Integrated Circuit Utilization Through Mixing 
Compatible Logic Families - Robert Ricks 

APP-116 The Operation and Use of a Fast Integrated Circuit 
Comparator - Robert Widlar 

APP-117 Frequency Compensation Techniques for an Integrated 
Operational Amplifier - James Giles 

APP-118 Counter Micrologic® A New Dimension in Multi-Function 
Integrated Circuits - George Powers 

APP-119 Ways to Increase Speed in Large Count Binary Counters -
Jack Irwin 

APP-120 Using the J-K Flip-Flop in Small Modulo Counters -
Jack Irwin 

APP-121 A High-Efficiency Power Supply Using Micrologic® 
Integrated Circuits - Samuel Schwartz 

APP-123 Core Memory Sense Amplifier Designs Using an Integrated 
Dual Comparator - Robert Widlar 

*Planar is a patented Fairchild process . 

.. The µA702. is renumbered the µA702A. 
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APP-124 Designing with Off-the-Shelf Linear Microcircuits -
Robert Widlar and James Giles 

APP-125 A Versatile Tester for Linear Integrated Circuits­
James Giles 

APP-128 Complementary Transistor Micrologic® Integrated 
Circuits - R. C. Ghest 

APP-130 Aids for Digital IC Systems-Murray Siegel and Lee Marley 

APP-131 Transistor-Transistor Micrologic® Integrated Circuits -
John Nichols 

APP-132 Single-Phase Control for Cycloconverter - Samuel Schwartz 

APP-133 Precision Electronic Digital Clock Uses IC's -
B. Jensen and J. Irwin 

APP-134 Effect of Integrated Circuits on Systems -
Comparative Case - Robert Ricks 

APP-135 Performance of the µA703 in 100 MHz and 200 MHz 
Amplifiers and 100 MHz Harmonic Mixers -
David Bingham 

APP-139 Multivibrator-Type Vertical-Deflection Circuit for 
Television - J. S. MacDougall 

APP-141 Transistorized TV Horizontal Driver System -
Larry Blaser and Hermann Ebenhoech 

APP-142 15-Watt Audio Amplifier with Short-Circuit Protection -
Don Smith 

APP-143 A Horizontal Oscillator for Transistorized. TV Set -
Larry Blaser and Hermann Ebenhoech 

APP-144 Frequency Synthesizer for 27 MHz Citizens' Band 
Transceiver - Larry Blaser 

APP-145 Color Television Chroma Reference Systems Using the 
µA703 - Larry Blaser and Norm Sturn 

APP-146 Color TV Sound System Using the Fairchild µA703 -
Larry Blaser 

APP-147 Characterization and Application of µA703 in Four-Stage 
High-Quality FM IF Amplifier - David Bingham 

APP-148 25-Watt Audio Amplifier with Short-Circuit Protection -
Derek Bray and Wesley Votipka 

APP-149 Semiconductor Circuits for 19-inch Black and White 
Television Receivers - Derek Bray 

APP-150 Semiconductor Circuits for Hybrid Color Television -
Derek Bray 



APPLICATION NQTES/TECHN.ICAL PAflERs, 
NUMERIC LISTING 

APP-151 High-Performance Integrated FM IF Strips..,.... Ted Hanna 

APP-152 250 MHz Distributed Amplifier Suitable for CATV 
Truck Line - Larry Blaser and Norman Sturn 

APP-153 Logic Designs Using the TT µL9008""'"" Clive Ghest 

APP-154 Compatible Current Sinking Logic -Abe Marder and 
Ralph Bennett 

APP-155 ln.dustrial Code Conversion - Don Femling 

APP-156 Designing with the µA703 Monolithic RF-IF Amplifier -
G .. J. Estep , 

APP-157 A Fixed-Gain Low-Distortion AF Amplifier- G. J. Estep 

APP-158 Two High-Performance Monolithic Microcircuits for FM 
Sound System ~ David Bingham 

APP-159 A Low-Cost AM-FM Radio Employing an Integrated Circuit 
Design - David Bingham and John (Ted) Hanna 

APP-160 Applications of the CCSL 9301 Decoder - R. Clive Ghest 

APP-161 CCSL 9300 Shift Register - John L. Nichols 

APP-16'3 Applications of the CCSL 9304 Dual Adder -
R. Clive Ghest 

APP-164 Application of the µA722 10-Bit Current Source -
M. Rudin, G. Erdi, R. Walker; R. Ricks 

APP-165 SH3200-SH3201 Hybrid DC Voltage Regulators -
S. K. Leong 

APP-166 HLLDTµL Integrated Circuits- R. Repass, 0. Lykins 

APP-167 MSI 9308 Dual 4-Bit Latch - R. C. Ghest 

APP-168 Applications of the 9034 Read-Only Memory -
P. F. Schenck 

APP-169 CCSL 9306 Up-Down BCD Counter - R. C. Ghest, 
S. Simonsen 

APP-170 Applications of the 9311-0ne-Out-of-16-Decoder­
R. C. Ghest 

APP-171 Applications of the µA739 and µA749 Dual Preamplifier 
· Circuits in Home Entertainment Equipment-

0. Campbell, et al 

APP-172 The 3800 Arithmetic Unit- P. Schenck 

APP-173 The 9601 - A Second Generation One-Shot - J. Anderson, 
T. Gray, R. Walker 

APP-174 A .Low-Cost Hybrid Color TV Receiver - N. Doyle, D. Smith 

APP-175 A Low-Noise Dual Operational Amplifier - D. Long, 
D. Campbell 

APP-176 A Digital Frequency Synthesizer for Airborne Navigation 
or Communications Transceiver- M. Nichols, 
J. Stinehelfer 

Note: The following publications are obsolete ·and out of print: 
APP's 1-40, 42-58, 60, 62, 63, 65-84, 86, 89-92, 94-102, 
104, 108, 110, 112, 113, 122, 
126, 127, 129, 138, 140. 
TP's 1-23, 25, 26, 29, 30, 34. 

APP-177 The Hot Carrier Mixer Diode -S. Sir 

APP-178 A Navigation Rec.eiver Using a Digital Frequency 
Synthesizer - J. Stinehelfer 

APP-179 . Line-Operated Phono Circuits Using the PFB 1400 -
D. Campbell, R. Westlake 

TP-24 

TP-27 

TP-28 

TP-31 

TP-32 

TP-33 

TP-35 

TP-36 

TP-37 

TP-38 

TP-39 

TP-40 

TP-41 

TP-42 

TP-43 

TP-44 

TP-46 

Overloading and Spurious Responses in Transistor FM 
Tuners---, Earl Cummins 

Forward AGC Design Considerations in Transistorized 
Television Receivers - Harry Suzuki 

Measurement of Transistor High-Frequericy Current Gain -
Heitor Franco 

An FM Tuner Usirig MOS-FET's and Integrated Circuits -
John Barrett, Larry Blaser, and Harry Suzuki 

A Unique Circuit Design for a High-Performance, 
Operational Amplifier Especially Suited to Monolithic 
Construction -.Robert Widlar 

Some Circuit Design Techniques for Linear Integrated 
Circuits - Robert Widlar. 

A Black and White and Color TV Video l·F Output 
Transistor - Derek Bray and Philip Froess 

A Low Noise, AGC Silicon Transistor Useful From LF to 
UHF - David Bingham, Harry Suzuki, and Charles Watson 

Integrated Circuits in Industrial Control-, 
Donald Femling and Jack Irwin 

Semiconductor Video Amplifiers for Monochrome and 
Color Receivers - Derek Bray 

A New 400-Volt Horizontal Output Transistor.,.,.. 
T. B. Mills and E. F. Kiburis 

Radiation Testing of Linear Microcircuits-J. Darryl Lieux 

Space and Nuclear.Environments and their Effects on 
Semiconductors~ David K. Myers 

Novel Multi-Purpose LIC's Introduce New Concepts into 
Circuit Design.,.... David Bingham 

Color TV Processing Using Integrated Circuits -
Larry Blaser and Derek Bray 

Let's Clarify IC Noise Margins - R. Clive Ghest 

TT µL Integrated Circuits: High Speed Considerations -
R. C. Ghest 
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EXPLANATIONS 

TRANSISTORS 

MINIMUM ORDER $50.00 

MILITARY APPROVED DEVICES: 

All Fairchild devices, which indicate type of approval and slash number (USN/177Al, are approved to Military Specification 19500. 

NASA ORDERS: 

For all NASA orders placed with the factory for less than $1,000.00, a $100.00 data charge will be added. 

MIXING PRIVILEGES: 

There is no Transistor mixing privilege for price advantage. 

TRANSISTORS TYPE DESIGNATION: 

c 
DM 
DR 
EN 
FET-NCJ 

GPA 

DIODES 

=Chopper 
= Dual & Miniature Devices 
= Core Driver I Film Driver 
= Epoxy 
= Field Effect Transistor-N 

Channel Junction 
= General Purpose Amplifier 

MINIMUM ORDER $50.00 

MILITARY APPROVED DEVICES: 

MOS/ FET = Metal over Silicon/ Field 
Effect Transistor 

MT = Microwave Transistor 
PT /T = Transistor Photo Device 
PWR =Power 
RFP = RF Power 
R&I = RF & IF Amplifier 

RR 
SCR 

S/K 
SP 
Sw 

= Radiation Resistant 
= Silicon Controlled 

Rectifier 
= Sonobuoy Kit 
= Special Product 
=Switch 

All Fairchild Devices, which indicate type of approval and slash number (JAN/ 177A), are approved to Military Specification 19500. 

DIODE TYPE DESIGNATIONS: 

FD 1, 2, 6 & 7 = Switching Diode Families 
FD 3 = Low-Leakage Diode 

HCD = Hot Carrier Diode 
R = Reference Diode 

WC = Voltage Variable Capacitor 
X = Zener Diode 

PHOTO DEVICES AND COMPLEX OPTICAL ARRAYS 

MINIMUM ORDER $50.00 

MILITARY APPROVED DEVICES: 

All Fairchild devices, which indicate type of approval and slash number (USN/177Al, are approved to Military Specification 19500. 

MIXING PRIVILEGES: NONE 

PHOTO DEVICES DESIGNATIONS: 

ALO = Avalanche Luminescent Diode 
PD = Photodiode 
PT = Phototransistor 
PTRA = Photo Tape Reader Array 
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COMPLEX OPTICAL ARRAYS DESIGNATIONS: 

ALDA = Avalanche Luminescent Diode Array 
IPDA = Integrated Photodiode Array 
IPTA = Integrated Phototransistor Array 



FAIRCHILD SEMlCON DUCTOR 

TERMS AND CONDITIONS OF SALE 

1. SCOPE- THE TERMS AND CONDITIONS OF SALE CONTAINED HEREIN 
APPLY TO ALL QUOTATIONS MADE AND PURCHASE ORDERS ENTERED INTO 
BY THE SELLER. THE SAID TERMS AND CONDITIONS MAY IN SOME INSTANCES 
CONFLICT WITH SOME OF THE TERMS AND CONDITIONS AFFIXED TO THE 
FORM OR ORDER BLANK AND/OR SPECIFIED BY THE BUYER. THEREFORE, 
ACCEPTANCE OF THE BUYER'S ORDER IS MADE ONLY ON THE EXPRESS UN­
DERSTANDING AND CONDITION THAT INSOFAR AS THE TERMS AND CONDI­
TIONS OF THIS ACCEPTANCE CONFLICT WITH ANY TERMS AND CONDITIONS 
OF THE BUYER'S ORDER, THE TERMS AND CONDITIONS OF THIS ACCEPTANCE 
SHALL GOVERN, IRRESPECTIVE OF WHETHER THE BUYER ACCEPTS THESE 
CONDITIONS BY A WRITTEN ACKNOWLEDGMENT, BY IMPLICATION, OR AC­
CEPTANCE AND PAYMENT OF GOODS ORDERED HEREUNDER. SELLER'S FAIL­
URE TO OBJECT TO PROVISIONS CONTAINED IN ANY COMMUNICATION FROM 
BUYER SHALL NOT BE DEEMED A WAIVER OF THE PROVISIONS OF THIS AC­
CEPTANCE. ANY CHANGES IN THE TERMS AND CONDITIONS OF SALE CON­
TAINED HEREIN MUST SPECIFICALLY BE AGREED TO IN WRITING BY THE 
GENERAL MANAGER OF THE SELLER BEFORE BECOMING BINDING ON EITHER 
THE SELLER OR THE BUYER. 

All orders or contracts must be approved and accepted by the Seller at its 
home office. 

The said terms and conditions of sale shall be applicable whether or not 
they are attached to or enclosed with the products to be sold or sold 
hereunder. 

Prices quoted for the items described above and acknowledged hereby are 
firm and not subject to audit, price revision, or price redetermination. 

2. TERMS OF PAYMENT - All invoices are due and payable 30 days from 
date of invoice. No discounts are authorized. 

F. 0. 8. POINT -All sales are made F. 0. B. point of shipment. Seller's 
title passes to Buyer and Seller's liability as to delivery ceases upon making 
delivery of material purchased hereunder to carrier at shipping point in 
good condition; the carrier acting as Buyer's agent. All claims for damages 
must be filed with the carrier. All shipments will normally be made by Par­
cel Post, Railway Express, Air Express or Air Freight. Unless specific instruc­
tions from Buyer specify which of the foregoing methods of shipment is to 
be used, the Seller will exercise his own discretion. 

4. DELIVERY - Shipping dates are approximate and are based upon prompt 
receipt from Buyer of all necessary information. In no event will Seller be 
liable for any reprocurement costs, nor for delay or non-delivery, due to 
causes beyond its reasonable control, including but not limited to acts of 
God, acts of civil or military authority, priorities,. fires, strikes, lockouts, 
slowdowns, factory or labor conditions, errors in manufactu·e and inability 
due to causes beyond the Seller's reasonable control to obtain necessary 
labor, materials, or manufacturing facilities. In the event of any such delay 
the date of delivery shall, at the request of the Seller, be deferred for a 
period equal to the time lost by reason ofthe delay. 

5. TAXES - Unless otherwise specifically provided herein, the amount of any 
present or future sales, revenue, excise or other tax applicable to the prod­
ucts covered by this order or the manufacture or sale thereof, shall be 
added to the purchase price and shall be paid by the Buyer, or in lieu 
thereof the Buyer shall provide the Seller with a tax exemption certificate 
acceptable to the taxing authorities. 

6. PATENTS- The Buyer shall hold the Seller harmless against any expense 
or loss resulting from infringement of patents or trademarks arising from 
compliance with Buyer's designs or specifications or instructions. The sale 
of products by the Seller does not convey any license, by implication, 
estoppel, or otherwise, under patent claims covering combinations of said 
products with other devices or elements. 

Except as otherwise provided in the preceding paragraph, the Seller shall 
defend any suit or proceeding brought againstthe Buyer so far as based on 
a claim that any product, or any part thereof, furnished under this contract 
constitutes an infringement of any patent of the United States, if notified 
promptly in writing and given authority, information and assistance (at the 
Seller's expense) for the defense of same, and the Seller shall pay all dam­
ages and costs awarded therein against the Buyer. In case said product, or 
any part thereof, is in such suit held to constitute infringement and the use 
of said product or part is enjoined, the Seller shall, at its own expense, 
either procure for the Buyer the right to continue using said product or 
part, or replace same with non-infringing product, or modify it so it becomes 

non-infringing, or remove said product and refund the purchase price and 
the transportation and installation costs thereof. The foregoing states the 
entire liability of the Seller for .patentinfringement by the said products or 
any part thereof. 

7. ASSIGNMENT - The Buyer shall not assign his order or any interest 
therein or any rights thereunder without the prior written consent of Seller. 

8. WARRANTY - The Seller warrants that the articles to be delivered under 1 

this purchase order will be free from defects in material and workmanship 
under normal use and service. Seller's obligations under this warranty are 
limited to replacing or repairing, at its option, at its factory, any of said 
articles which shall within one (1) year after shipment be returned to the 
Seller's factory of origin, transportation charges prepaid, and which are, 
after examination, disclosed to the Seller's satisfaction to be thus defec­
tive. THIS WARRANTY IS EXPRESSED IN LIEU OF ALL OTHER WARRANTIES, 
EXPRESSED OR IMPLIED, INCLUDING THE IMPLIED WARRANTY OF FITNESS 
FOR A PARTICULAR PURPOSE, AND OF ALL OTHER OBLIGATIONS OR LIABIL­
ITIES ON THE SELLER'S PART AND IT NEITHER ASSUMES NOR AUTHORIZES 
ANY OTHER PERSON TO ASSUME FOR THE SELLER ANY OTHER LIABILITIES IN 
CONNECTION WITH THE SALE OF THE SAID ARTICLES. This warranty shall not 
apply to any of such articles which shall have been repaired or altered, 
except by the Seller, or which shall .have been subjected to misuse, negli­
gence, or accident. The aforementioned provisions do not extend the original 
warranty period of any article which has either been repaired or replaced 
by Seller. 

9. PAYMENTS- If, in the judgm~nt ofthe Seller, the financial conditions of 
the Buyer at any time does not justify continuation of production or ship­
ment on the terms of payment originally specified, the Seller may require 
full or partial payment in advance, and, in the event of the bankruptcy or 
insolvency of the Buyer or in the event any proceeding is brought by or 
against the Buyer under the bankruptcy or insolvency laws, the Seller shall 
be entitled to cancel any order then outstanding and shall receive reim­
bursement for its cancellation charges. 

Each shipment sh al I be considered a separate and independent transaction, 
and payment therefor shall be made accordingly. If shipments are delayed 
by the Buyer, payments shall become due on the date when the Seller is 
prepared to make shipment. If the work covered by the purchase order is 
delayed by the Buyer, payments shall be made based on the purchase price 
and the percentage of completion. Products held for the Buyer shall be at 
the risk and expense of the Buyer. The Seller reserves the right to ship to 
its order and make collection by sight draft with bill of lading attached. 

10. GENERAL- The Seller represents that with respect to the production of 
the articles and/ or the performance of the services covered by this order, 
it will fully comply with all requirements of the Fair Labor Standards Act of 
1938, as amended. 

In no event shall any claim forconsequential or special damages be made 
by either party. 

11. GOVERNMENT CONTRACT PROVISIONS - If Buyer's original pur­
chase order indicates, by Contract Number, that it is placed under a Govern­
ment contract, the following provisions of the current Armed Services 
Procurement Regulation are applicable in accordance with the terms 
thereof, with an appropriate substitution of parties, as the case may be, 
i.e., "Contracting Officer" shall mean "Buyer," ''Contractor" shall mean 
"Seller," and the term "Contract" shall mean this order. 
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7-103.1, Definitions; 7-103.3, Extras; 7-103.4, Variation in Quan­
tity; 7-103.6, Responsibility for Supplies; 7-103.7, Payments; 
7-103.8, Assignment of Claims; 7-103.9, Additional Bond Security; 
7-103.10, Federal, State, and Local Taxes; 7-103.13, Renegotiation; 
7-103.15, Soviet Controlled Areas; 7-103.16, Contract Work Hours 
Standards Act- Overtime Compensation; 7-103.17, Walsh-Healey 
Public Contracts Act; 7-103.18, Equal Opportunity; 7-103.19, Offi­
cials Not to Benefit; 7-103.20, Covenant Against Contingent Fees; 
7-103.21, Termination for Convenience of the Government - (only 
to the extent that Buyer's contract is terminated for the conven­
ience of the Government); 7-103.22, Authorization and Consent; 
7-103.23, Notice and Assistance Regarding Patent Infringement; 
7-104.3, Buy America Act; 7-104.4, Notice to the Government of 
Labor Disputes; 7-104.11, Excess Profit; 7-104.14, Utilization of 
Small Business Concerns; 7-104.15, Examination of Records; 
7-104.20, Utilization of Concerns in Labor Surplus Areas. 



FAIRCHILD SALES OFFICES 
HUNTSVILLE, ALABAMA 
2109 W. Clinton Bldg. 35805 
Suite 420 
Tel: 205-536-4428 
TWX: 810-726-2217 

PHOENIX, ARIZONA 
301 West Indian School Rd. 85013 
Suite 103 
Tel: 602-264-4948 
TWX: 910-951-1544 

LOS ALTOS, CALIFORNIA 
Village Corner, Suite L 
El Camino and San Antonio Rds. 94022 
Tel: 415-941-3150 
TWX: 910-370-7952 

LOS ANGELES, CALIFORNIA 
6922 Hollywood Blvd. 90028 
Suite 818 
Tel: 213-466-8393 
TWX: 910-321-3009 

DENVER, COLORADO 
2765 South Colorado Blvd. 80223 
Suite 204 
Tel: 303-757-7163 
TWX: 910-935-0706 

FT. LAUDERDALE, FLORIDA 
3440 N.E. 12th Ave., Rm. 2 33308 
Tel: 305-566-7414 
TWX: 510-955-9840 

ORLANDO, FLORIDA 
7040 Lake Ellenor Dr., Rm. 130 32809 
Tel: 305-855-8012 
TWX: 810-850-0152 

ELMWOOD PARK, ILLINOIS 
7310 West North Avenue 60635 
Tel: 312-456-4200 
TWX: 910-255-2064 

BLADENSBURG, MARYLAND 

5809 Annapolis Road, Suite 408 
Bladensburg, Md. 20710 
Tel: 301-779-0954 
TWX: 710-826-9654 

BOSTON, MASSACHUSETTS 

167 Worcester Street 
Wellesley Hills, Mass. 02181 
Tel: 617 -237 -3400 

DETROIT, MICHIGAN 

24755 Five Mile Rd. 48239 
Tel: 313-537-9520 
TWX: 810-221-6936 

MINNEAPOLIS, MINNESOTA 

4901 W. 77th Street 55435 
Room 104 
Tel: 612-920-1030 
TWX: 910-576-2944 

ALBUQUERQUE, NEW MEXICO 

Suite 1216 
First National Bank, Bldg. E 
5301 Central N.E. 
Albuquerque, N.M. 87108 
Tel: 505-265-5601 
TWX: 910-989-1186 

JERICHO, L. I., NEW YORK 

50 Jericho Turnpike 11753 
Tel: 516-334-8500 
TWX: 510-222-4450 

POUGHKEEPSIE, NEW YORK 

44 Haight Avenue 12603 
Tel: 914-454-7320 
TWX: 510-248-0030 
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SYRACUSE, NEW YORK 

333 E. Onondaga Street 
Syracuse, N .Y. 13202 
Tel: 315-472-3391 
TWX: 710-541-0499 

DAYTON, OHIO 

5055 North Main Street 45415 
Suite 290 
Tel: 513-278-8278 
TWX: 810-459-1803 

JENKINTOWN, PENNSYLVANIA 

100 Old York Road 19046 
Tel: 215-886-6623 
TWX: 510-665-1654 

DALLAS, TEXAS 

10210 Monroe, Suite 102 75220 
Tel: 214-352-9523 
TWX: 910-861-4512 

SEATTLE, WASHINGTON 

700 108th Avenue Northeast 
Suite 211 
Bellevue, Washington 98004 
Tel: 206-454-4946 
TWX: 910-443-2318 

ONTARIO OFFICE 

P.O. Box 160 
1040 Martin Grove Road 
Rexdale, Ontario, Canada 
Tel: 416-248-0285 
TWX: 610-492-2700 

QUEBEC OFFICE 

1385 Mazurette Street 
Suite 3 
Montreal 355, Quebec, Canada 
Tel: 514-382-2552 
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