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HOW TO USE THE DATA CATALOG

The Fairchild Semiconductor Transistor and Diode Data Catalog is divided
into 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 Electro-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 application. 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 following each selection guide for page numbers of data sheet
specifications.












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 44 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 2N1613 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 2N1711 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 4-3
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 2N24383 2-121
2N880 9-1 2N1988 2-84 2N2484 2-121
2N881 9-1 2N1989 2-84 EN2484 4-14
2N882 9-1 2N1930 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
2N839 9-3 2N2060B 6-8 2N2645 2-89
2N890 9-3 2N2192 291 2N2695 2-129
2N892 9-5 2N2192A 291 2N2696 2-129
2N894 9-5 2N2192B 2-91 2N2729 2-128
2N896 9-5 2N2193 2-93 2N2845 2-133
2N898 95 2N2193A 2-93 2N2846 2-133
2N900 9-5 2N2193B 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 2N2194B 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 2N2195B 2.97 2N2893 82
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TRANSISTOR NUMERICAL INDEX

Type Page No. Type Page No. Type Page No.
2N2894 2-139 2N3209 2-197 2N3693 4-86
2N2894A 2-143 2N3250 2-201 2N3694 4-86
EN2894A 4-24 EN3250 4-35 2N3700 2-243
2N2904 2-147 2N3250A 2-203 2N3701 2-243
2N2904A 2-147 2N3251 : 2-201 2N3722 2-245
2N2905 2-147 2N3251A 2-203 2N3723 2-245
EN2905 4-25 . 2N3252 2-205 2N3724 2-249
2N2905A 2-147 2N3253 2-205 2N3725 2-249
2N2906 2-147 2N3299 2-207 2N3726 6-35
2N2906A 2-147 2N3300 2-207 2N3727 6-35
2N2907 2:147 2N3301 2-207 2N3728 6-39
EN2907 4-25 2N3302 2-207 2N3729 6-39
2N2907A 2-147 2N3303 ' 2-211 2N3734 2-253
2N2913 6-12 2N3304 2-215 2N3736 2-253
2N2914 6-12 2N3337 2-219 2N3838 6-42
2N2915 6-16 2N3338 2-219 2N3866 11-5
2N2915A 6-16 2N3339 2-219 2N3923 2-255
2N2916 6-20 2N3375 11-1 2N3930 2-257
2N2916A 6-20 2N3423 6-32 2N3931 2-257
2N2917 6-24 2N3424 6-32 2N3962 2-261
2N2918 6-24 2N3426 2-223 EN3962 4.93
2N2919 6-16 2N3444 2-205 2N3963 2-261
2N2919A 6-16 2N3467 2-227 2N3964 2-261
2N2920 6-20 2N3468 2-227 2N3965 2-261
2N2920A 6-20 2N3485 2-229 2N4015 6-35
2N2927 2-129 2N3485A 2-229 2N4016 6-35
2N2972 6-12 2N3486 2-229 2N4017 6-44
2N2973 6-12 2N3486A 2-229 2N4018 6-44
2N2974 6-16 2N3502 2-231 2N4019 6-44
2N2975 © 6-20 EN3502 4-37 2N4020 6-52
2N2976 6-24 2N3503 2-231 2N4021 6-52
2N2977 6-24 2N3504 2-231 2N4022 6-52
2N2978 6-16 EN3504 4-37 2N4023 6-52
2N2979 6-20 2N3505 2-231 2N+024 6-52
2N2980 6-28 2N3553 1141 2N4025 6-52
2N2981 6-28 2N3563 4-39 2N4026 2-263
2N2982 6-28 2N3564 441 2N4027 2-263
2N3009 2-149 ) 2N3565 443 2N4028 . 2-263
EN3009 4-33 2N3566 4.45 2N4029 2-263
2N3010 2-153 2N3567 4-47 2N4030 2-267
2N3011 2-157 2N3568 4-47 2N4031 2-267
EN3011 4-8 2N3569 4.51 2N4032 2-267
2N3012 ‘ 2-161 2N3638 4.53 2N4033 2-267
2N3013 2-165 2N3638A 4.53 2N4034 2-271
EN3013 4-33 2N3639 4.57 2N4035 2-271
2N3014 2-169 2N3640 4-57 2N4046 2-273
EN3014 4-33 2N3641 4-61 2N4047 2-273
2N3015 2-173 2N3642 4-61 2N4075 8-6
2N3019 2-177 2N3643 4-61 . 2N4076 8-6
2N3020 2-177 2N3644 4-69 2N4096 9-17
2N3056 2-178 2N3645 ' 4-69 2N4097 9-17
2N3056A 2-178 2N3646 4-76 2N4098 9-17
2N3057 2-178 2N3647 2-235 2N4108 9-21
2N3057A 2-178 2N3648 2-235 2N4109 9-21
2N3072 2-180 2N3665 2:237 2N4110 9-21
2N3073 2-180 2N3666 2-237 2N4115 8-10
2N3107 2-184 2N3671 2-239 2N4116 8-10
2N3108 2-184 2N3672 2-239 2N4121 4-108
2N3109 2-184 2N3673 2-239 2N4134 2:277
2N3110 2-184 2N3678 2-241 2N4135 2-277
2N3114 2-186 2N3688 4-30 : 2N4137 2-281
2N3117 2-187 2N3689 4-80 2N4207 2-285
2N3120 2-189 2N3690 4-30 2N4208 2-285
2N3121 2-189 2N3691 4.84 2N4209 2-285
2N3137 2-193 2N3692 4-84 2N4212 9-25
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TRANSISTOR NUMERICAL INDEX

Type Page No. Type Page No. Type Page No.
2N4213 9-25 2N5057 2-327 FPT100 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 29
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 4173 FT1746 2-80
2N4250 4-112 2N5130 4-175 FT1869 99
2N4251 2-289 2N5131 4-177 FT1870 9-9
2N4257 4-114 2N5132 4-178 FT1871 99
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
2N438388 4-138 2N5148 8-50 FT2974 6-16
2N4839 4-138 2N5149 8-46 FT2975 6-20
2N4895 8-16 2N5150 8-50 FT2978 6-16
2N4896 8-16 2N5151 8-54 F12979 6-20
2N4897 816 2N5152 8-58 FT3567 4-49
2N4916 4-142 2N5153 8-54 FT3568 449
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 F13722 4-39
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 31
2N5008 8-36 2N5425 872 FX914 3-3
2N5009 8-40 2N5426 8-72 FX918 35
2N5022 2-311 FGC1001 10-1 FX2368 37
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 39
2N5040 4-154 FPM100 7-24 FX2894 311
2N5041 4-154 FPM7011 7-30 FX2894A 3-11
2N5042 4-162 FPM7012 7-30 FX3013 3-13
2N5055 4-166 FPO100 7-24 FX3014 3-14
2N5056 2-327 FP0O200 7-28 FX3299 3-15
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TRANSISTOR NUMERICAL INDEX

Type 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 SE1001 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 .32 SE3002 4-27 SE7001 2-356
FX4034 3-23 SE3005 4.31 SE7002 2-356
FX4046 3-25 SE4001 4.95 SE7015 4-204
FX4047 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 SE8601 2-360
MT1050 10-5 SE5002 4-145 SE8002 2-360
MT1060 10-9 SE5003 4-145 SE8010 2-361
MT1060A - 109 SE5006 4-149 SE8012 4-206
MT1061 - 10-9 SE5020 2-307 SE8040 4-208 -
MT1061A 10-9 : SE5021 2-307 SE8041 2-363
MTlﬁGZ 10-13 SE5022 . 2-307 SE8042 2-363
MT1063 109 SE5023 2-307 SE8540 4-208
MT107Q 10-14 SE5024 2-307 SE8541 2-363
MT1115 10-15 SE5025 4-152 SE8542 2-363
MT1116 10-15 SE5050 2-315 SP10800 6-66
MT3833 10-17 SE5051 2-315 SP10801 6-68
MT3834 10-17 SE5052 2-319 SP10810 6-70
MSA7505 11-9 SE5055 2-323 SP10811 6-72
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DIODE NUMERlCAL‘ INDEX

Type Page No. Type Page No. Type Page No.
1N Series 1N961B 5-11 1IN975A 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 1IN976B 5-11
1N485B 5-6 1N962B JANTX 5-11 1N977 5-11
1N658 5.7 1N963 5-11 IN977A 5-11
1IN662 5-8 1N963A 5-11 1N977B 5-11
1IN746 5-11 1N963B 5-11 1N978 5-11
1IN746A 5-11 1N963B JAN 5-11 1IN978A 5-11
IN747 511 1N963B JANTX 5-11 1N978B 5-11
1IN747A 5-11 1N964 5-11 1N979 5-11
1N748 5-11 1N964A 5-11 1N979A 5-11
IN748A 5-11 1N964B 5-11 1N979B 5-11
1IN749 5-11 1N964B JAN 5-11 1N980 5-11
1IN749A 5-11 1N964B JANTX 5-11 1N980A 5-11
1IN750 5-11 1N965 5-11 1N980B 5-11
1IN750A 5-11 1N965A 5-11 1N981 5-11
1IN751 5-11 1N965B 5-11 1N981A 5-11
IN751A 5-11 1N965B JAN 5-11 1N981B 5-11
1IN752 5-11 1N965B JANTX 5-11 1N982 5-11
1IN752A 511 1N966 5-11 1N982A 5-11
1N753 5-11 1N966A 5-11 1N982B 5-11
1IN753A 5-11 1N966B 5-11 1N983 5-11
1N753A JAN 5-11 1N966B JAN 5-11 1N983A 5-11
1IN753A JANTX 5-11 1IN966B JANTX 5-11 1N983B 5-11
1N754 5-11 1N967 5-11 1N984 5-11
IN754A 5-11 1IN967A 5-11 1N984A 5-11
1N754A JAN 5-11 1N967B 5-11 1N984B 5-11
IN754A JANTX 5-11 1N967B JAN 5-11 1N985 5-11
1N755 5-11 1N967B JANTX 5-11 1N985A 5-11
1N755A 5-11 1N968 5-11 1N985B 5-11
1IN755A JAN 5-11 1N968A 5-11 1N986 5-11
1N755A JANTX 5-11 1N968B 5-11 1N986A 5-11
1IN756 5-11 1N968B JAN 5-11 1N986B 5-11
1N756A 5-11 1N968B JANTX 5-11 1N987 5-11
1IN756A JAN 5-11 1N969 5-11 1N987A 5-11
1IN756A JANTX 5-11 1N969A 5-11 1N987B 5-11
IN757 5-11 1N969B 5-11 1N988 5-11
IN757A 5-11 1N969B JAN 5-11 1IN988A 5-11
1N757A JAN 5-11 1N969B JANTX 5-11 1N988B - 5-11
IN757A JANTX 5-11 1N970 5-11 1N989 5-11
1IN758 5-11 1IN970A 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
1N758A JANTX 5-11 1N970B JANTX 5-11 1N990A 5-11
1N759 5-11 1N971 5-11 1N990B 5-11
1N759A 5-11 IN971A 5-11 1N991 5-11
1N759A JAN "5-11 1N971B 5-11 1N991A 5-11
1IN759A 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 1N972B 5-11 1N3062 5-13
1N958 5-11 1N972B JAN 5-11 1N3063 5-14
1N958A 5-11 1N972B JANTX 5-11 1N3064 5-15
1N958B 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
1N959B 5-11 1N973B JAN 5-11 1N4148 5-22
1N960 5-11 1N973B JANTX 5-11 1N4150 5-24
1N960A 511 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




DIODE NUMERICAL INDEX

. Type Page No. Type Page No. Type Page No.
1N4307 . 532 FA3325 5-80 FDN Series
1N4307 JAN 5-32 FA3330 5-80 FDN600 5-112
1N4376 . 534 FA3331 5-80 FDN666 5-114
1N4446 - 5-36 FA3332 5-80 FDR Series
1N4447 5-38 FA3333 . 580 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 FH1100 5-120
1N4532 . 548 FA4310E 5-80 FH1200 5-122
1N4606 5-50 FA4310U 5-80 FIT Series
1N4607 5-52 FA4311E 5-80 FIT1000 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 FSA1174 5-80
1N5427 5-68 FA4321E 5-80 FSA1175 5-80
1N5428 5.70 FA4321U ) 5-80 FSA1176 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 FSA1179 5-80
1N5432 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 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 FD100 5-90 FSA1412 5-135
FA2334 5-80 FD111 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 5-97¢ 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 FvV1014 5-147
FA3321 5-80 FDH444 5-105¢ 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 FV1110 5-147
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DIODE NUMERICAL INDEX

Type Page No. Type Page No. Type Page No.
FV Series MCR2222 5-150 FPA Series

FV1112 5-147 MCR2225 5-150 FPA201 79
FV1114 5-147 MCR2235 5-150 FPA202 79
FV1116 5-147 MCR2521 5-150 FPA203 7-9
FZ Series MCR2522 5-150 FPA204 79
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 FLB100 7-7

MCR2025 5-150 FLC Series

MCR2035 5-150 FLC100 7-7

MCR2221 5-150




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 1N5427 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 /270B
JAN2N657 /7AE 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 /312B JAN2N2221 JAN-TX-2N2221 /255E
JAN2N914 /373 JAN2N2221A JAN-TX-2N2221A /255E
JAN2N718A JAN-TX-2N718A /181C JAN2N2222 JAN-TX-2N2222 /255E
JAN2N1613 JAN-TX-2N1613 /181C JAN2N2222A JAN-TX-2N2222A /255E
JAN2N744 /273A JAN2N2369A JAN-TX-2N2369A /317D
JAN2NB69A /283A JAN2N2481 JAN-TX-2N2481 /268B
JAN2N910 /274A JAN2N2904 JAN-TX-2N2904 /290B
JANZN911 /274A JANZN2904A JAN-TX-2N2904A /290B
JAN2N912 /274A JAN2N2905 JAN-TX-2N2905 /290B
JAN2N916 /271A JAN2N2905A JAN-TX-2N2905A /290B
JAN2N918 JAN-TX-2N918 /301A JAN2N2906 JAN-TX-2N2906 /291B
JAN2N929 JAN-TX-2N929 /253B JAN2N2906A JAN-TX-2N2906A /291B
JAN2N930 JAN-TX-2N930 /253B JAN2N2907 JAN-TX-2N2907 /291B
JAN2N1131 /177C JAN2N2907A JAN-TX-2N2907A /291B
JAN2N1132 /171C JAN2N2919 JAN-TX-2N2919 /355
JAN2N1711 JAN-TX-2N1711 /225D JAN2N2920 JAN-TX-2N2920 /355
JAN2N1890 JAN-TX-2N1890 /225D JAN2N3250A JAN-TX-2N3250A /323A
JAN2N1893 JAN-TX-2N1893 /182C JAN2N3251A JAN-TX-2N3251A /323A




MILITARY APPROVED DIODES

JAN JAN-TX MIL-S-19500/ JAN JAN-TX MIL-S-19500/
JANIN251 /188A JANIN963B JAN-TX-1N963B /117C
JANIN457 /193A: JANIN964B JAN-TX-1N964B /117C
JANIN458 /193A JANIN965B JAN-TX-1N965B /117C
JAN1IN459 /193A JANIN966B JAN-TX-1N966B /117C
JANINA83B JAN-TX-1N483B /118C JANIN967B JAN-TX-IN967B /117C
JAN1IN485B JAN-TX-1N485B /118C JANIN968B JAN-TX-1N968B /117C
JANIN486B JAN-TX-1N486B /118C JANIN969B JAN-TX-1N969B /117C
JANIN643 /256B JANINS70B JAN-TX-1N970B /117G
JAN1ING58 /257 JANIN971B JAN-TX-IN971B /117C
JAN1ING662 /2578 JANIN972B JAN-TX-1N972B /117C
JANIN663 /2568 JANIN973B JAN-TX-1N973B /117C
JANIN753A JAN-TX-IN753A /127D JANIN3064 /144D
JANIN754A JAN-TX-IN754A /121D JANIN3070 JAN-TX-1IN3070 /169E
JANIN755A JAN-TX-IN755A /127D JAN1IN35395 JAN-TX-1N3595 /241A
JANIN756A JAN-TX-1N756A /127D JANIN3600 /231A
JANIN757A JAN-TX-1IN757A /127D JANIN4148 JAN-TX-1N4148 /116D
JANIN758A JAN-TX-1N758A /127D JAN1N4306 /278
JANIN759A JAN-TX-IN759A /127D JAN1N4307 /284
JANIN914 JAN-TX-1N914 /116D JAN1N4376 /282A
JANIN962B JAN-TX-1N962B /117C JAN1N4454 JAN-TX-1N4454 /144D







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 2-147
FT107C 2-9 2N1986 2-83 2N2905A 2-147
2N497 2.13 2N1987 2-83 2N2906 2147
2N498 2-13 2N1988 2-84 2N2906A 2-147
2N656 2-13 2N1989 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 2-149
2N698 2-16 2N2049 2-89- 2N3010 2-153
2N699 2-17 2N2192 2-91 2N3011 2-157
2N699B 2-19 2N2192A 291 2N3012 2-161
2N703 2-21 2N2192B 291 2N3013 2-165
2N706 2-22 2N2193 2-93 2N3014 2-169
2N708 2-23 2N2193A 2-93 2N3015 2-173
2N709 2-25 2N2193B 2:93 2N3019 2-177
2N717 2-14 2N2194 2-95 2N3020 2177
2N718 2-14 2N2194A 2.95 2N3056 2-178
2N718A 2-29 2N2194B 2-95 2N3056A 2-178
2N719 2-17 2N2195 297 2N3057 2-178
2N719A 2-31 2N2195A 297 2N3057A 2-178
2N720 217 2N2195B 297 2N3072 2-180
2N720A 2-33 2N2205 298 2N3073 2-180
2N721 2-35 2N2206 2-98 2N3107 2-184
2N722 2-35 2N2217 2-100 2N3108 2-184
2N743 239 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 2-189
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 2104 2N3250A 2-203
2N910 2-57 2N2303 2-106 2N3251 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 2-207
2N930 2-68 2N2476 2-119 2N3303 2-211
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
2N1131 2-35 2N2510 2-123 2N3426 2-223
2N1132 2-35 2N2511 2-123 2N3444 2-205
2N1252 2-76 2N2586 2-124 2N3467 2.227
2N1253 277 2N2605 1-126 2N3468 2-227
2N1420 2-14 . 2N2616 2-128 2N3485 2-229
2N1613 2-29 2N2645 2-89 2N3485A 2229
2N1708 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 2N3504 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




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

Type - Page No. Type Page No. Type Page No.
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 2340
2N3930 2-257 2N4359 2-291 2N5236 2-344
2N3931 2-257 2N4872 2295 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




HIGH SPEED SWITCH SELECTION GUIDE

Optimum Collector Current mA

Rated
Veeo 01 — 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
2NA873*
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
$18000 2N3725 2N3503, 5 2N3725 2N3503, 5 2N3725 2N3725
2N4047 S18000 2N4047 $18000 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
2N709 2-25 2NZ217 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
2N9S6 2-72 2N2475 2-117 2N3010 2-153
2N1131 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
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HIGH SPEED SWITCHES (METAL CAN) NUMERICAL INDEX

~Type! Page No. Type Page Nol 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
Veeo 010 — 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
SE7055
300 SE7056 SE7056
450 SE7057 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 291 2N3250 2-201
FT107B 2-5 2N2192B 291 2N3250A 2-203
FT107C 29 2N2193 2-93 2N3251 2-201
2N497 2-13 2N2193A 293 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 295 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 297 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 2N24383 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
2N1131 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
2N1987 2-83 2N3107 2-184 SE7002 2-356
2N1988 2-84 2N3108 2-184 SE7055 2-358
2N1989 2-84 2N3109 2-184 SE7056 2-358
2N19%0 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




RF/IF AMPLIFIER SELECTION GUIDE

f Power Gain @ f NF @ f C.
MHz Polarity Device dB (min) : MHz dB (max) MHz pF (max)
27 NPN SE8010 10.8 27 9.0
45 NPN SE5055 27 45 5.0 45 0.22
60 NPN 2N4134 17 .60 2.5 60 0.50
100 PNP 2N4034 25 typ 100 6.0 100 35
PNP 2N5244* 25 typ 100 6.0 100 35
NPN SE5050 20 100 4.0 100 0.5
200 NPN 2N918 15 200 6.0 60 1.7
NPN 2N2616 15 200 6.0 60 2.8
NPN SE5020 20 200 33 200 0.5
250 NPN 2N3137 6 250 35
"NPN 2N5236* 6 250 3.5
450 NPN 2N4135 8 450 5.0 450 0.5
*Radiation Resistant Devices '
RF/IF OSCILLATOR SELECTION GUIDE
f Polarity Device 0SC Py @ 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 10typ 10
PNP 2N4872* 10 typ 10
1000 NPN FT17 35 15
*Raﬂiation Resistant devices
RF/IF AMPLIFIERS & OSCILLATORS (METAL CAN) NUMERICAL INDEX
Type P'agéwNo Type Page No. Type Page No.
2N918 2-64 2N4035 2-271 SE5024 2-307
FR1718 (2N5244) 2-348 2N4134 2:277 ‘ SE5050 2-315
2N2616 2-128 2N4135 2-277 SE5051 2-315
2N2729 2-128 2N4207 2-285 SE5052 2-319
2N3012 2-161 2N4208 ~2-285 SE5055 2-323
2N3137 2-193 2N4209 2-285 2N5144 2-337
2N3209 2-197 2N4872 2-295 2N5145 2-337
2N3337 2-229 SE5020 2-307 2N5236_ 2-344
2N3338 2-219 SE5021 2-307 2N5244 2-348
2N3339 2-219 SE5022 2-307 SE8010 2-361
2N4034 2-271 SE5023 2-311
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e LOW 1/f NOISE . . ....... NF = 8.0 dB (MAX) AT 10 Hz, 1.0 kQ

e HIGH GAIN . .

e LOW SATURATION VOLTAGE . . .

.......... hee = 900 (MIN) AT 10 1A

hee = 1200 (MIN) AT 10 mA

Vetpay = 0.2 V (MAX) AT 10 mA/0.5 mA

FT107A - SE4022
NPN LOW LEVEL, LOW NOISE AMPLIFIERS

DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS

PHYSICAL DIMENSIONS
in accordance with '
JEQEC (TO-18) outline

o LOW LEAKAGE . ......... lcgo = 2.0 nA (MAX) ATV ; =20V 1950 Fisom.
Icgo = 50 nA (MAX) AT Vg = 20 V, T, = 65°C (SE4022) ' i
lcso = 1.0 1A (MAX) AT Vg = 20 V, T, = 125°C (FT1074) i :ifs

Sl_llll‘ T

ABSOLUTE MAXIMUM RATINGS (Note 1)

Plane | /“ "“
ol | [
:OIGD'A'

Maximum Temperatures FT107A SE4022
Storage Temperatures —65°Cto +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
Veso Collector to Base Voltage 30 Volts 30 Volts T
Veeo Collector to Emitter Voltage (Note 4) 30 Volts 30 Volts Pecage veight's043 gram
Viso Emitter to Base Voltage 8.0 Volts 8.0 Volts
le Continuous Collector Current 50 mA 50 mA FT107A

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

SYMBOL CHARACTERISTICS MIN. TYP. MAX.  UNITS  TEST CONDITIONS PHYSICAL DIMENSIONS
NF Narrow Band Noise Figure 40 60 dB I =1004A V=50V in accordance with JEDEC (T0-106) outline
(f = 1.0 kHz) Ry =1.0k2 BW =400 Hz 222
NF Narrow Band Noise Figure 1.0 30 dB  I-=1004A V=50V T
(f = 1.0 kHz) Ry =10k2 BW =400 Hz T 240
NF Narrow Band Noise Figure 20 60 dB Io=1004A V=50V H MAX.
(f = 1.0 kHz) Ry = 100 k@ BW = 400 Hz .
NF Narrow Band Noise Figure 50 80 dB I =1004A Vg =50V I <o
(f = 10 Hz) R;=1.0ke BW =10Hz 3 LEADS u [ S
b DC Current Gain 900 1100 lc=10pA V=50V 1A, |
hee DC Current Gain 1000 1580 lc =1004A Vg =50V v
hee DC Current Gain 1200 1735 le=10mA V=50V 100 g
hee DC Pulse Current Gain 1200 1540 2200 Ic=10mA Vo =50V 050+ Lead No. 2
(Note 5) Emitter //-[}4/_- Collector
heg(—55°C)  DC Current Gain 300 lc=10pA V=50V Lead No. 1] o LeadNo. 3
hee(100°C)  DC Pulse Current Gain 2140 3300 lc=10mA Vg =50V I i
(Note 5) (FT107A) 45W
hg, High Frequency Current Gain 2.0 2.8 lc=10mA V=50V
(f = 100 MHz) FLAT

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

SE4022

*Planar is a patented Fairchild process.

FAIRCHILD

SEMICONDUCTOR

A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION

313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435
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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
leso Collector Cutoff Current 0.02 2.0 nA le=0 Vg =20V
lcpo(65°C) Collector Cutoff Current (SE4022) 0.3 50 nA lg=0 Vep =20V
lcpo(125°C) Collector Cutoff Current (FT107A) 0.02 1.0 uR lg = Vep =20V
leso Emitter Cutoff Current 0.03 1.0 nA lc=0 Vo =50V
Cep Collector Base Capacitance 25 4.0 pF Ie=0 Veg==5.0V
C.p Emitter Base Capacitance 29 6.0 pF e = Vg =05V
Verogsus) Collector to Emitter Sustaining Voltage 30 Volts lc =5.0mA lp=0
(Notes 4 and 5)
BVegs Collector to Emitter Breakdown Voltage 30 Volts lc =10 £A =0
BViso Emitter to Base Breakdown Voltage 8.0 Volts lc=0 lg =10 pA
Veesat) Pulsed Collector to Emitter Saturation Voltage 0.085 0.2 Volt lc =10mA I =0.5mA
(Note 5)
Veesan Pulsed Collector to Emitter Saturation Voltage 0.14 03 Volt lc =50mA Iy =5.0mA
(Note 5)
Veton) Base to Emitter On Voltage 0.6 0.7 Volt lc =1.0mA Vg =50V
TYPICAL ELECTRICAL CHARACTERISTICS
DC PULSE CURRENT GAIN COLLECTOR SATURATION
. COLLECTOR: CHARACTERISTICS* VERSUS VOLTAGE VERSUS
ACTIVE REGION COLLECTOR CURRENT** COLLECTOR CURRENT**
. 2200 ™ B Tt
"1 pav.SE R e g
s g / R
16 > 10 8’
i Va ,“?, /,/ / I g 8.
g Ve o £ g
& 1.2 S g <.
Pl auny : g
g 0.8 F/ s II = o ;_ -5
‘_)U — 1 % 0 -
0.4 3 600 Iﬁ.os
o SR N 0 ” = 0
0 0 2 30 L 50 0.01 0.1 1.0 o 50 0.01 0.1 1.0 1] 50

Ve - COLLECTOR-EMITIER VOLTAGE-VOLTS

DC PULSE CURRENT GAIN

VERSUS
AMBIENT TEMPERATURE®*
B oV
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L u0
5
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Tp - AMBIENT TEMPERATURE-°C

I - COLLECTOR CURRENT-mA

BASE-EMITTER ON VOLTAGE
VERSUS AMBIENT TEMPERATURE

08 Ve = 10V
@
°§ 0.7 P
g \\\\\ 23
g N ‘0,
g o NN
>
% 0.5 /(3%‘ ™
g NANAN
"30.4 N P ™
B NN

=)
LW

%

S

=25 0 % 50 75 100
Tp - AMBIENT TEMPERATURE-C

* Single family characteristics on Transistor Curve Tracer.

** |n recognition of the needs of computer aided design, correlation and distribution information is shown for key parameters. These curves are not

I¢ - COLLECTOR CURRENT-mA

DISTRIBUTION OF :
BASE-EMITTER ON VOLTAGE**

625 T
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&
=
3
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e
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PERCENTILE DISTRIBUTION-%

guaranteed but represent with a high degree of confidence the distributions and correlations to be expected.
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FAIRCHILD TRANSISTORS - FT107A - SE4022

CONTOURS OF CONSTANT
NARROW BAND NOISE FIGURE
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TYPICAL ELECTRICAL CHARACTERISTICS
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** |n 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
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** |n 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

hi, Input Resistance 39 kohms Ic=10mA Vee =10V

hoe Output Conductance 120 umhos lc=10mA Ve =10V

h,. Voltage Feedback Ratio 33 x107* lc=10mA Vee =10V

hee Small Signal Current Gain , 1630 lc=1.0mA Vep =10V
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 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 where collector to emitter voltage is lowest.

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



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 kQ
*HIGHGAIN . ........... hee = 450 (MIN) AT 10 zA PHYSICAL DIMENSIONS
in accordance with
hee = 600 (MIN) AT 10 mA JEDEC (T0-18) outline
¢ LOW SATURATION VOLTAGE . . . Vcg .,y = 0.2 V (MAX) AT 10 mA/0.5 mA
* LOW LEAKAGE .......... Icgo = 2.0 nA (MAX) AT Vi, =30V
lcao = 50 nA (MAX) AT V-, = 30V, T, = 65°C (SE4021) 19500 239om.
lcgo = 1.0 £A (MAX) AT Vo =30V, T, = 125°C (FT107B) A7ET i
.030 .210
MAX. 170
ABSOLUTE MAXIMUM RATINGS (Note 1) Sating -t {
Maximum Temperatures FT107B SE4021 /“ I] “ [
Storage Temperatures —65°Cto +150°C —65°C to 4125°C X _ I] “
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
Veso Collector to Base Voltage 45 Volts 45 Volts
Vero Collector to Emitter Voltage (Note 4) 45 Volts 45 Volts NOTES: M dimarsos v s
Vizo Emitter to Base Voltage 8.0 Volts 8.0 Volts Pt v 043 g
Ic Continuous Collector Curfent 50 mA 50 mA
ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) FT107B
SYMBOL CHARACTERISTICS MIN. TYP. MAX.  UNITS  TEST CONDITIONS
NF Narrow-Band Noise Figure 35 60 dB 1-=1004A V=50V
(f = 1.0 kHz) Ro=10ka BW =400 Hz PHYSICAL DIMENSIONS
NF Narrow-Band Noise Figure 1.5 40 dB I =100pA V=50V JEDEC (T0-106) outline
(f = 1.0 kHz) Ry =10 k& BW = 400 Hz 222
NF Narrow-Band Noise Figure 25 8.0 dB  1-=1004A V=50V ' <
(f = 1.0 kHz) Ry = 100 k2 BW = 400 Hz = 240
NF Narrow-Band Noise Figure 35 lc =1004A Vo =5.0V i E MAX.
(f = 100 Hz) Rs=10k2 BW=8.0Hz ] l
NF Narrow-Band Noise Figure 60 (Note6) dB Io=1004A V=50V jj Il i
(f =10 Hz) Ry=10k2 BW=10Hz 3 LEADS u 500 MIN.
NF Narrow-Band Noise Figure 1.5 3.0 dB lc=100A V=50V .gigm;\, I] ﬂ ‘.J
(f =1.0kHz) Ry =10k2 BW =400 Hz ’
NF Wide-Band Noise Figure 1.5 30 dB  I-=10pA V=50V 106
(f = 10 Hz to 10 kHz) Ry =10kQ BW = 15.7 kHz 050 ) Lea%affo. )
e DC Current Gain 450 735 lc=104A Vg =50V itor /gg et
hee DC Current Gain 500 840 le=1004A V=50V Lead No. 1 rd Lead No. 3
hee DC Current Gain 550 960 lc=10mA V. =50V T i
hee DC Pulse Current Gain 600 950 1550 lc=10mA V=50V 45W
(Note 5) <
hee(—55°C)  DC Current Gain 130 le=10pA V=50V FLAT
he(100°C).  DC Pulse Current Gain 1200 2300 lc=10mA Ve =50V NOTES: ANl imensions in inches
(FT107B) (Note 5) Feckage v <031 o Focass
he, High Frequency Current Gain 1.5 2.6 lc=10mA V=50V is electrically non-conductive material
(f = 100 MHz) SE4021

*Planar is a patented Fairchild process.

SEMICONDUCTOR

A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION

313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435
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-FAIRCHILD TRANSISTORS - FT107B - SE4021
ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted)

SYMBOL CHARACTERISTICS : “ MIN. TYP. MAX. UNITS TEST CONDITIONS

leso Collector Cutoff Current 0.1 20 nA =0 Vg =30V
1cgo(65°C) Collector Cutoff Current (SE4021) 1.0 50 nA I,=0 Vep =30V
lcpo(125°C) Collector Cutoff Current (FT107B) 0.07 1.0 +A I;=0 Vg =30V
lso - Emitter Cutoff Current - 0.005 1.0 nA lc=0 Vg =50V
Cep Collector to Base Capacitance 2.5 40 - pF le=0" Vg =50V
Cpb Emitter to Base Capacitance 35 - 6.0 pF le=0 Vig=05V
Veeo(sus) Collector to Emitter Sustaining Voltage 45 Volts lc =5.0mA lg=0

(Notes 4 and 5) ‘ :

BVcgs Collector to Emitter Breakdown Voltage 45 Volts - Ic=10uA lg=0
BVg;o Emitter to Base Breakdown Voltage 8.0 ' Volts le=0 lg=104A
Veegsat) Collector to Emitter Saturation Voltage (Note 5) 0.12 0.2 Volt lc =10mA Ig=05mA
Veg(sat) Collector to Emitter Saturation Voltage (Note 5) 0.18 03 Volt lc = 50 mA lg = 5.0 mA
Vee(on) Base to Emitter On Voltage 0.62 0.7 Volt lc=10mA Vee=50V

TYPICAL ELECTRICAL CHARACTERISTICS

COLLECTOR CHARACTERISTICS* DC PULSE CURRENT GAIN COLLECTOR SATURATION VOLTAGE
ACTIVE REGION VERSUS COLLECTOR CURRENT** VERSUS COLLECTOR CURRENT**
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* Single family characteristics on Curve Tracer.

** In recognition of the needs of computer aided design, correlatlon 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

" CONTOURS OF CONSTANT
NARROW BAND NOISE FIGURE

TYPICAL ELECTRICAL CHARACTERISTICS
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** |n 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

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

h;, Input Resistance 28 kS lc=10mA Ve =10V
ho. Output Conductance 74 umhos lc =10mA Veg =10V
h. Voltage Feedback Ratio 23 x107* lc=10mA Ve =10V
he, Small Signal Current Gain 1050 lc=10mA Vg =10V

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 bient thermal resist 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 us; duty cycle = 1%.

(6) Normally >909% of the units will have NF less than 11 dB.
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LOW 1/f NOISE . . .......
HIGH GAIN . .

o LOW SATURATION VOLTAGE . . .

NF = 2.5 dB (TYP) AT 100 Hz; 1.0 kQ
heg = 100 (MIN) AT 10 A
heg = 150 (MIN) AT 10 mA

Veg(saty = 0.2 V (MAX) AT 10 mA/0.5 mA

FT107C - SE4020
NPN LOW LEVEL, LOW NOISE AMPLIFIERS

DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS

PHYSICAL DIMENSIONS
in accordance with
JEDEC (TO-18) outline

o LOW LEAKAGE . ......... lceo = 2.0 nA (MAX) ATV, =45V 1350 $a50m
Icgo = 50 nA (MAX) AT V; =45V, T, = 65°C (SE4020) ’ i
Icgo = 1.0 £A (MAX) ATV, =45V, T, = 125°C (FT107C) - . :ff%
Prane I " “ t
ABSOLUTE MAXIMUM RATINGS (Note 1) 3 LEADS 500 MIN.
Maximum Temperatures FT107C SE4020 32, u [I “ __L
Storage Temperatures —65°Cto +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
Veso Collector to Base Voltage 60 Volts 60 Volts NOTES: Al imarsions i oches
Veeo Collector to Emitter Voltage (Note 4) 60 Volts 60 Volts oletr el conece o case
Veso Emitter to Base Voltage 8.0 Volts 8.0 Volts
Ic Continuous Collector Current 50 mA 50 mA FT107C
ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted)
SYMBOL CHARACTERISTICS MIN. TYP. MAX.  UNITS  TEST CONDITIONS PHYSICAL DIMENSIONS
in accordance with JEDEC (TO-106) outline
NF Narrow-Band Noise Figure 25 60 dB  Io=100pA V=50V
(f = 1.0 kHz) Ry =1.0k2 BW =400Hz 222
NF Narrow-Band Noise Figure 15 30 dB lc=10pA V=50V <
(f = 1.0 kHz) Rs=10k2 BW =400 Hz I 240
NF Narrow-Band Noise Figure 25 dB I =100pA Vo =50V H MAX.
(f = 100 Hz) Ry =1.0kQ BW =8.0Hz 1 l
NF Wide-Band Noise Figure 15 30 dB Ic=104A Vg =50V /H I o
(f = 10 Hz to 10 kHz) Ry=10k2 BW =157 kHz 3 LEADS [I [l ﬂ ' '
hee DC Current Gain 100 205 Ic=10pA Vg =50V e DA
hee DC Current Gain 120 245 lc =100 A Ve =50V
hee OC Current Gain 135 290 le=10mA V=50V 100
heg DC Pulse Current Gain 150 310 950 lc=10mA Vg =50V 050 Leat o, 2
(Note 5) Emitter /— Collector
hee(—55°C)  DC Current Gain 25 lc=104A Vg =50V Lead No. 1 \ LeadNo. 3
he(100°C)  DC Pulse Current Gain 400 1450 lc=10mA V=50V
(FT107C) (Note 5) Y
hee High Frequency Current Gain 1.0 2.0 lc=10mA V. =50V
(f = 100 MHz) FLAT

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

NOTES: Al dimensions in inches
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.

e
FAIRCHILD

e
SEMICONDUCTOR

A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION



FAIRCHILD TRANSISTORS - FT107C - SE4020

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

SYMBOL

CHARACTERISTICS MIN. TYP. MAX. UNITS TEST CONDITIONS
leso Collettor Cutoff Current 0.2 20 nA I.= Ve =45V
lcgo(65°C) Collector Cutoff Current (SE4020) 3.0 50 nA lg=0 Vg =45V
lcpo(125°C) Collector Cutoff Current (FT107C) 0.1 1.0 “A lg=0 Vg =45V
leso Emitter Cutoff Current 0,007 1.0 nA le=0 Vg =50V
Cep Collector to Base Capacitance 25 4.0 pF le= Ve =5.0V
Cep Emitter tq Base Capacitance 4.0 6.0 pF lc= Vg =05V
Veeosus) Collector to Emitter Sustaining Voltage 60 Volts lc =5.0mA lg=0
. (Notes 4 and 5)
BVees Collector to Emitter Breakdown Voltage 60 Volts lc =10 ¢A Ig
BVgo Emitter to Base Breakdown Voltage 8.0 Volts le= lg =10 A
Veesat) Pulsed Collector to Emitter Saturation Voltage 0.12 0.2 Volt lc =10 mA Iz =0.5mA
(Note 5)
Veggsat) Pulsed Collector to Emitter Saturation Voltage 0.17 0.3 Volt lc =50 mA lg =5.0mA
(Note 5)
Vee(on) Base to Emitter On Voltage 0.64 0.7 Volt lc=10mA Veg =50V
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* Single family characteristic.on Transistor Curve Tracer.

** |n 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
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FAIRCHILD TRANSISTORS - FT107C - SE4020

CONTOURS OF CONSTANT
NARROW BAND NOISE FIGURE
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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.
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FAIRCHILD TRANSISTORS - FT107C - SE4020

TYPICAL ELECTRICAL CHARACTERISTICS
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** In recogrition 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 - 85 kohms lc=10mA Ve =10V

heoe Output Conductance - smhos Ic=1.0mA Ve =10V

h.. Voltage Feedback Ratio 70 x107* lc =1.0mA Ve =10V

h¢. Small Signal Current Gain 335 lce=10mA Vee =10V
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 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 bient thermal resist 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 us; duty cycle = 1%.




2N497 - 2N498 - 2N656 + 2N657
NPN GENERAL PURPOSE HIGH VOLTAGE

DIFFUSED SILICON PLANAR*TRANSISTORS

FOR IMPROVED PERFORMANCE

GENERAL DESCRIPTION - These high voltage NPN double diffused silicon transistors are designed SEE FOAF: I;%I;I Llli 2N3108
1

for use in highperformance amplifier, oscillator and switching circuits.

PHYSICAL DIMENSIONS
in accordance with

ABSOLUTE MAXIMUM RATINGS (25° C) [ Note 1] 2N497/2N656 2N498/2N657 JEDEC (T0-5) outline
Maximum Temperatures Hon 20 om
Storage Temperature -65° C to +300° C -65° C to +300° C e P
Operating Junction Temperature +200° C Maximum +200° C Maximum L
Maximum Power Dissipation 3_0ll§AD5JU Ul 1Hn,
Total Dissipation at Case Temperature 25° C [Note 2 & 3] 4.0 Watts 4.0 Watts e 2 I] [] [L .
at Ambient Temperature 25° C 0.8 Watt 0.8 Watt
Maximum Voltages
VCBO Collector to Base Voltage 60 Volts 100 Volts
VCEO Collector to Emitter Voltage 60 Volts 100 Volts
VEBO Emitter to Base Voltage 8.0 Volts 8.0 Volts

NOTES: All dimensions in inches
Leads are gold-plated kovar
Collector internally connected to case

GUARANTEED ELECTRICAL CHARACTERISTICS (25° C unless otherwise noted)

2N497 2N498 2N656 2N657
Svmbol s . s
ymbo. Characteristic Min, Max. Min, Max. Min, Max. Min, Max. Units Test Conditions
BVCBO Breakdown Voltage 60 100 60 100 Volts IC =100 A IE =0
BVCEO Breakdown Voltage 60 100 60 100 Volts Ic=250puA Ig =0
BVEBO Breakdown Voltage 8.0 8.0 8.0 8.0 Volts Ip =250 uA IC =0
ICBO Collector Cutoff Current 10 10 10 10 HLA IE = 0 VCB =30V
hFE Current Transfer Ratio 12 36 12 36 30 90 30 90 IC =200mA Veop =10V
hIE Input Impedance 500 500 500 500 ohms Ig = 8.0 mA VCE =10V
RCS Saturation Resistance 25 25 25 25 ohms IC = 200 mA IB = 40 mA
TYPICAL ELECTRICAL CHARACTERISTICS (25° C unless otherwise noted)
Symbol Characteristic 2N497 -98 2N656-57 Units Test Conditions
hFE DC Current Gain 27 60 Io=200mA V=10V
hpg DC Current Gain 20 45 I, =100 A VCE =10V
VBE (sat) Base Saturation Voltage 1.1 1.1 Volts IC =200 mA Ig =40mA
Co\ Collector Capacitance 13 13 PF Ig= 0 Vep=10V
Crg Emitter Transition Capacitance 60 60 pF IC = 0 Vgg =05V
ICBO Collector Cutoff Current 0.4 0.4 muA IE = 0 _VCB =90V
ICBO Collector Cutoff Current (150° C) 1.5 1.5 LA IE = 0 Veg=9V
hte High Frequency Current Gain 2.5 3.5 Io= 50mA Veg=10V
f = 20 MHz
IEBO Emitter Current 0.1 0.1 muA IC = 0 VEB =50V
* 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 éteady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operation.
(3) These ratings givea maximum junctiontemperature of 200°C and junction-to-case thermal resistance of 43.8° C/Watt (derating 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 dc 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.

PHYSICAL DIMENSIONS
in accordance with
JEDEC (TO-5) outline

0

Type Military Designation 7 o
2N696 MIL-5-19500/99A (Sig C) i »
2N697 MIL-S-19500/99A (Sig C) '21“ . »
, 2N1613 MIL-S-19500/ 181 (Navy) oA T T L
| 2N1711 MIL-$-19500/225 (Navy) oo [ [ [

2N636 2N717
‘ 2N697 2N718
ABSOLUTE MAXIMUM RATINGS [Note 1] 2N1420

Maximum Temperatures
Storage Temperature

- 65°C to +300°C

~65°C to +300°C

Operating Junction Temperature 175°C Maximum 175°C Maximum
Maximum Power Dissipation
Total Dissipation at 25°C Case Temperature [Note 2 & 3] 2.0 Watts 1.5 Watts T e e st e e
at 100°C Case Temperature [Note 2 & 3] 1.0 Watt 0.75 Watt Sy ot
at 25°C Ambient Temperature 0.6 Watt 0.4 Watt NG9 Py N1420
Maximum Voltages : '
Veso Collector to Base Voltage 60 Volts 60 Volts
Veer Collector to Emitter Voltage (Ree < 109) [Note 4] 40 Volts 40 Volts
) (30V for 2N1420)
Veso Emitter to Base Voltage 5.0 Volts 5.0 Volts
2NT17 2N718
ELECTRICAL CHARACTERISTICS (25°C) 2N696 2N697 2N1420
SYMBOL CHARACTERISTIC Min. Typ. Max. Min. Typ. Max. Min. Typ. Max. UNITS TEST CONDITIONS PHYSICAL DIMENSIONS
in accordance with
JEDEC (TO-18) outline
hee DC Pulse Current Gain [Note 5] 20 40 60 40 75 120 100 300 lc = 150 mA Vee =10V
10~ =
Vae (sat) Base Saturation Voltage 10 13 10 13 10 13 Volts lc= 150mA I =15mA ’ I 209 DA
. 210 030 MAX
Vee (sat) Collector Saturation Voltage 07 15 07 15 07 15 Volts lc = 150mA 15 =15mA -1f0 n
hre High Frequency Current Gain 20 30 25 40 25 50 le=50mA Ve =10V %ILQEADSJU ” 500 MIN.
f=20mc 06 DIA. [I H
Cos Output Capacitance 17 35 17 35 17 35 pf le=0 Voo =10V
lcso Collector Cutoff Current 001 1.0 0.01 10 0.01 10 A le=0 Ve =30V
lcso (150°C) Collector Cutoff Current 0.7 100 0.7 100 0.7 100 uh le=0 Ves =30V
NOTES: » vores e e
(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. Collectorternally connected to case
(2) These are steady state limits. The factory should be consultéd 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 2N717 - 2NT718
13.3 mW/°C) for the 2N696, 2N697 and 2N1420; junction-to-case thermal resistance of 100°C/watt (derating factor of 10mW/°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 usec; duty cycle = 1%.

FAIRCHILD

SEMICONDUCTOR
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FAIRCHILD TRANSISTORS —TYPES 2N697 AND 2N718

SMALL SIGNAL CHARACTERISTICS (f = 1KC)

SYMBOL  CHARACTERISTICS Min. Typ. Max. UNITS TEST CONDITIONS
hie Input Resistance 24 27 34 Ohms le=10mA V=50V
40 63 80 Ohms le=50mA Ve =10V

heo Voltage Feedback Ratio 07 30 «x10* le=10mA V=50V
08 30 xl10* le=50mA V=10V

Nt Small Signal Current Gain 30 55 100 le=10mA Vee=50V
35 70 150 Je =5.0mA V=10V

hes Output Conductance 01 016 05 umho lce=10mA V=50V
01 019 10 umho le=50mA Ve =10V

hie Input Resistance 2.2 Kohms lc=10mA V=50V
hee Voltage Feedback Ratio 3.6 x10+ le=10mA V=50V
Noe Output Conductance 12,5 umho le=10mA Ve =50V
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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. PHYSICAL DlMENSlONS
in accordance with

JEDEC (TO-5) outline

ABSOLUTE MAXIMUM RATINGS [ Note 1]

Maximum Temperatures :ggﬂlk_: t_ggg DA
Storage Temperature -65° C to +300° C % s
Operating Junction Temperature +200° C Maximum 0 o D?Q

Maximum Power Dissipation 3 teacs _/U U U 1.51 Mr"‘
Total Dissipation at Case Temperature 25° C [ Note 2 & 3] 3.0 Watts 22 on ﬂ [| ﬂ___J

at Case Temperature 100° C [Note 2 & 3] 1.7 Watts
at Free-Air Temperature 25°C . 0.8 Watt

Maximum Voltages
VCBO Collector to Base Voltage 120 Volts
VCER Collector to Emitter Voltage (RBE =10 Q) [ Note 4] 80 Volts
Viogo Collector to Emitter Voltage [ Note 4] 60 Volts
VEBO Emitter to Base Voltage 7.0 Volts

.
NOTES: Al dimensions in inches
Leads are.
Collector internally connected to case
Package weight is 1.10 grams

ELECTRICAL CHARACTERISTICS (25° C unless otherwise noted)

Symbol Characteristic Min. Max. Units Test Conditions
hep DC Pulse Current Gain [ Note 5] 20 60 IC =150 mA VCE = 10V
VBE (sat) Base Saturation Voltage 0.9 Volts IC = 50 mA IB = 5.0 mA
VCE (sat) Collector Saturation Voltage 1.2 Volts IC = 50 mA I =50mA
Vg (sat) Base Saturation Voltage 1.3 Volts IC =150 mA I = 15 mA
VeEg (sat) Collector Saturation Voltage 5.0 Volts [C =150 mA IB = 15 mA
hfe High Frequency Current Gain (f = 20 MHz) 2.0 IC = 50 mA VCE = 10V
Cobo Output Capacitance 15 pF IE = 0 VCB = 10V
CTE Emitter Transition Capacitance 85 pF IC = 0 VEB =05V
ICBO Collector Cutoff Current 5.0 muA IE = 0 VCB = 75V
ICBO (150° C) Collector Cutoff Current 15 LA IE = 0 VCB = 175V
BVCBO Collector to Base Breakdown Voltage 120 Volts IC =100 A IE = 0
VeER (sust) Collector to Emitter Sustaining Voltage [ Note 4] 80 Volts o = I%OUI:Z‘.? Rpp =100
A (sust) Collector to Emitter Sustaining Voltage [ Note 4] 60 Volts I.= 30mA I = 0
CEO . C " “puse) B
BVEBO Emitter to Base Breakdown Voltage 7.0 Volts IC = 0 IE =100 A
IEBO Emitter Cutoff Current 10 myA IC = 0 VEB =50V
SMALL SIGNAL CHARACTERISTICS (f = 1 kHz)
Symbol Characteristic Min, Max. Units Test Conditions
hib Input Resistance 20 35 ohms IC = 1.0 mA VCB =50V
10 ohms Ic = 5.0 mA VCB = 10V
h Voltage Feedback Ratio 2.5 X 10'4 In=10mA V,.,=50V
rb -4 C CB
5.0 x 10 IC = 5.0 mA VCB= 1ov
hfe Small Signal Current Gain 15 IC = 1.0 mA VCE =50V
25 IC = 5.0 mA VCE= 10V
hob Output Conductance 0.5 ©mho IC = 1.0 mA VCB =50V
1.0 wmho IC = 5.0 mA VCB= 10V

* Planar is a patented Fairchild process.
NOTES:

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device fnay 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 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 usec; duty cycle = 1%.
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2N699 + 2N719 - 2N720
NPN HIGH VOLTAGE TYPES

DIFFUSED SILICON TRANSISTORS

These NPN double-diffused silicon transistors are designed for use in high performance amplifier, oscillator and PHYSICAL DIMENSIONS
switching circuits. They proyide greater voltage swings in oscillator and amplifier circuits due to their 120 volt in accordance with
collector-to-base voltage rating. ) JEDEC (TO-5) outline
B -
S L
260
1
2N719
ABSOLUTE MAXIMUM RATINGS [Note 1] 2N699 2N720
Maximum Temperatures
Storage Temperature —65°C to +300°C —65°C to 4-300°C
Operating Junction Temperature 175°C Maximum 175°C Maximum
Maximum Power Dissipation
Total Dissipation at 25°C Case Temperature [Note 2 & 3] 2.0 Watts 1.5 Watts
at 100°C Case Temperature [Note 2 & 3] 1.0 Watt 0.75 Watt
at 25°C Ambient Temperature 0.6 Watt 0.4 Watt oree m
Maximum Voltages oo e e
Veso Collector to Base Voltage 120 Volts 120 Volts NG99
Vcer Collector to Emitter Voltage (R < 109) [Note 4] 80 Volts 80 Volts
Veso Emitter to Base Voltage 5.0 Volts 5.0 Volts
PHYSICAL DIMENSIONS
in accordance with
JEDEC (T0-18) outline
2N699 b i
ELECTRICAL CHARACTERISTICS (25°C) 2N720 2N719 Tj 09 A
2] 030 MAX
SYMBOL CHARACTERISTIC MIN. TYP. MAX. MIN. TYP. MAX. UNITS TEST CONDITIONS ‘1@ e
Tr
hre DC Pulse Current Gain [Note 51 40 80 120 20 40 60 lc = 150mA Vee = 10V SOILQEADS» UH H 500 MIN.
‘o2 DIA
Veclsa)  Base Saturation Voltage 092 13 092 13 Volts e = 150mA Iy = 15mA e -
Ve (sat) Collector Saturation Voltage 25 50 25 50 Volts  lc = 150mA Is = 15mA B~3100
5e
Cos Output Capacitance 12 2 12 2 pf le=0 Ves = 10V E’E,‘Té}?'z ! I
hee High Frequency Current Gain f = 20 mc 25 40 20 lc = 50mA Ve = 10V A }20
15 4
leso Collector Cutoff Current 2.0 2.0 WA le=0 Ve =60V s %} * N Callector
leso (150°C)  Collector Cutoff Current 15 200 15 200 uh k=0 Ves = 60V 036 028
leso Emitter Cutoff Current 100t uh le=0 Veo = 2.0V ».
+ 2N699 only. Copyright 1963 by Fairchild Semiconductor, a Division of Fairchild Camera and Instrument Corporation 2N719 2N720
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 100°C/watt (derating factor of 10mW/°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 usec; duty cycle = 1%.
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FAIRCHILD TRANSISTORS —TYPES 2N699, 2N719 AND 2N720

SMALL SIGNAL CHARACTERISTICS (f=1kc)

2N699
2N720 2N719
SYMBOL CHARACTERISTICS MIN.  TYP. MAX |MIN. TYP. MAX | UNITS TEST CONDITIONS
hiv Input Resistance 20 27 30 20 27 35 |0hms le=10mA Ve =50V
‘ 6.3 10 6.3 Ohms lc=50mA V=10V
hos Output Conductance 01 012 05 |01 012 05 {umho Ilc=10mA V=50V
013 1.0 013 1.0 (umho Ilc=50mA Vee=10V
hes Voltage Feedback Ratio 04 25 025 50 [x10* lc=10mA V=50V
05 30 04 x10*  lc=50mA V=10V
hte Small Signal Current Gain | 35 60 100 15 35 le=10mA Ve =50V
45 75 25 45 le=50mA Vee=10V
hie Input Resistance 750 600 Ohms Ilc=50mA V=10V
hoe Output Conductance 16 25 umho lc=50mA Vee=10V
hre Voltage Feedback Ratio 1.05 0.9 x10¢  lc=50mA V=10V




2N699B - 2N1893
NPN GENERAL PURPOSE HIGH VOLTAGE TYPE

DIFFUSED SILICON PLANAR TRANSISTORS

GENERAL DESCRIPTION The 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 2N1893 at 3.0 watts. ’

PHYSICAL DIMENSIONS
in accordance with
JEDEC (TO-5) outline

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. 335D|Ai
* kg o
ABSOLUTE MAXIMUM RATINGS 2N699 B 2N1893 ZIO 125
20 009
Maximum Temperatures = t
AT T
Storage Temperature -65°C to +300°C -65°C to +300°C 3 LEADS ~ 15 MIN.
Operating Junction Temperature 200°C Maximum 200°C Maximum g{z DIA [I U n
Lead Temperature (Soldering, No Time Limit) 300°C Maximum 300°C Maximum
Maximum Power Dissipation (Notes 2 and 3)
Total Dissipation at 25°C Case Temperature 5.0 Watts 3.0 Watts
at 100°C Case Temperature 2.8 Watts 1.7 Watts
at 25°C Ambient Temperature 0.87 Watt 0.8 Watt

Maximum Voltages

VCBO Collector to Base Voltage 120 Volts 120 Volts
v, Collector to Emitter Voltage (R, < 109) 100 Volts 100 Volts
CER BE— AT,
(Note 4) NOTES: All dimensions in inches
o are gold-plated kovar
VeEo Collector to Emitter (Note 4) 80 Volts 80 Volts o e
VEBO Emitter to Base Voltage 7.0 Volts 7.0 Volts

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

2N699B 2N1893

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

hFE DC Pulse Current Gain (Note 5) 40 80 120 40 80 120 Ic = 150 mA VCE = 10 V
hFE DC Pulse Current Gain (Note 5) 35 80 35 8_0 IC = 100 mA VCE 10 Vv
hFE(-55°C) -DC Pulse Current Gain (Note 5) 20 40 20 40 Ic = 10 mA VCE 10 Vv
hFE DC Current Gain 20 50 ° 20 50 IC = 0.1 mA VCE =10 V
VBE(sat) Base Saturation Voltage 0.82 1.0 0.82 0.9 Volts IC = 50 mA IB = 5.0 mA
VCE(sat) Collector Saturation Voltage 0.5 1.2 05 1.2 Volts IC = 50 mA IB = 5.0 mA
VBE(sat) Base Saturation Voltage 0.96 1.3 0.96 1.3 Volts lC = 150 mA IB = 15 mA
VCE(sat) Collector Saturation Voltage 2.0 5.0 2.0 5.0 Volts IC = 150 mA lB = 15 mA
hie High Frequency Current Gain (f = 20Mc) 3.0 3.5 2.5 3.5 IC = 50 mA VCE = 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 (derating factor of 28.6 mW/°C) for the 2N699B;
for the 2N1893 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) for 2N699B;
for the 2N1893 219°C/Watt (derating factor of 4.56 mW/°C).

(4) Rating refers to a high current point where collector-to-emittei‘ voltage is lowest.
(5) Pulse Conditions: length = 300 usec; duty cycle = 1%.

B
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‘ FAIRCHILD TRANSISTORS 2N699B *2N1893

ELECTRICAL CHARAC}ERISTICS‘ (25°C Free Air Temperature unless otherwise noted)

2N699 B 2N1893
Symbol - Characteristic : Min, Typ. Max. Min, Typ. Max. Units Test Conditions
(o] obo Output Capacitance 13 15 13 15 pf IE =0 Vca =10 V
Cibo Emitter Transition Capacitance 55 85 55 85 pf Ic =0 VEB = 05V
*ICBO Collector Cutoff Current : 0.3 10 0.3 10 nA IE =0 vCB = 90 V
ICBO(150°C) Collector Cutoff Current 1.5 15 L5 15 LA Ip =0 Vog = 90 V
BVCBO Collector to Base Breakdown Voltage 120 ’ 120 Volts IC = 100 pA IE =0
VCER(sust) - Collector to Emitter Sustaining Voltage 100 100 Volts IC = 100 mA RBE <10 @
(Notes 4 and 5) (pulsed)
VCEo(sust) Collector to Emitter Sustaining Voltage 80 80 Volts IC = 30 mA IB =0
(Notes 4 and 5) (pulsed)

BVEBO Emitter to Base Breakdown Voltage 7.0 7.0 Volts IC =0 IE = 100 upA
IEBO Emitter Current 0.05 10 0.05 10 nA IC =0 VEB = 50V
SMALL SIGNAL CHARACTERISTICS (f=1KC)

: 2N699 B 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 = 5.0V
hib Input Resistance 4.0 6.4 8.0 4.0 6.4 8.0 Ohn:i Ic = 5.0 mA VCB =10 V
by Voltage Feedback Ratio 0.5 125 0.5 1.25 Jh:lO_4 I, = 1.0 mA VCB = 5.0V
hrb Voltage Feedback Ratio 0.6 150 1.6 1.50 x10 IC = 5.0 mA VCB =10 V
'hfe Small Signal Current Gain 35 70 100 30 70 100 IC = 1.0 mA VCE =50V
hfe Small Signal Current Gain 45 85 45 85 Ic = 5,0 mA VCE =10 V
hob Output Conductance R 0.1 0.12 0.5 0.12 0.5 umho IC = 1,0 mA VCB = 50V
b Output Conductance 0.14 0.5 0.14 0.5 wmho IC = 5.0 mA VCB =10 V
ie Input Resistance 2.8 2.8 KOh_l’;lS IC = 1.0 mA VCE =50V
e Voltage Feedback Ratio 3.5 3.5 x10 IC = 1.0 mA VCE =50V
hoe Output Conductance 11 11 pmho IC = 1.0 mA vCE = 50V
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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-
PHYSICAL DIMENSIONS

ily for low power, non-saturating switching applications and high frequency amplifier and oscillator circuits. in accordance with
JEDEC (TO-18) outline
.230
DIA.
152om
ABSOLUTE MAXIMUM RATINGS [Note 1] f
.030 210
: : MAX. 170
Maximum Temperatures Seating 4 gl [
Pl
Storage Temperature -65°C to +175°C ane 1 /“ I[ l
Operating Junction Temperature 175°C Maximum 3 LEADS [I [l [].500 MIN
.019
DIA
016 __L

Maximum Power Dissipation

Total Dissipation at 25°C Case Temperature (Notes 2 and 3) 0.6 Watt
at 25°C Ambient Temperature (Notes 2 and 3) 0.3 Watt
Maximum Voltages and Current
VCBO Collector to Base Voltage 25 Volts X
Veeo Collector to Emitter Voltage (Note 4) 25 Volts \\/
v Emitter to Base Voltage 5.0 Volts 046 048
EBO 0367 028
IC Collector Current . 50 mA

NOTES: All dimensions in inches
Leads are gold-plated kovar
Collector internally connected to case
Package weight 1s 0.43 gram

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

SYMBOL CHARACTERISTICS MIN. MAX. UNITS TEST CONDITIONS

hep DC Current Gain [ Note 5] 40 100 I =10 mA  V,p = 50V
hFE(—SS"C) DC Current Gain [ Note 5] 20 IC = 10 mA VCE = 50V
VCE(sat) Collector Saturation Voltage [ Note 5| 0.5 Volts Ic = 10 mA IB = 0.5 mA
VBE Base to Emitter Voltage 0.7 0.95 Volts IC = 10 mA VCE = 50V
ICBO Collector Cutoff Current 0.5 LA VCB = 10 V IE = 0
ICBO(150°C) Collector Cutoff Current 50 WA VCB =10 V IE = 0

IC EO Collector Cutoff Current 10 HA VCE 20 V IB =0
BVCBO Collector to Base Breakdown Voltage 25 Volts ICBO= 5.0 pA IE =0
BVCEO Collector to Emitter Breakdown Voltage 25 Volts Ic EO = 2.0 mA IB = 0
BVEBO Emitter to Base Breakdown Voltage 5.0 Volts IEBO = 10 uA IC = 0

Cob Output Capacitance (f = 1.0 mc) 6.0 pf VCB = 50V IE =0

fT Gain Bandwidth Product 70 mc VCE = 50V 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 temperéture 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 usec; duty cyclex 2%.

FAIRCHILD
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2N706
NPN HIGH SPEED SATURATED SWITCH

SILICON PLANAR* TRANSISTOR

ABSOLUTE MAXIMUM RATINGS (Note 1)

Maximum Temperatures PHYSICAL DIMENSIONS
Storage Temperature . —65°C to +200°C in accordance with
Operating Junction Temperature 200°C Maximum JEDEC (TO-18) outline
Lead Temperature (Soldering, 60 second time limit) 300°C Maximum 230010

. ’195DIA .209 ’
1178P1A:
030 .2110
MAX. 170
Seating 1 T J
Plane | /” {
Maximum Voltages 3 LEADS 500 MIN.

Veso Collector to Base Voltage 25V 0160 [I ﬂ ﬂ

Verr Collector to Emitter Voltage (Ryz = 10 2) (Note 2) 2V 100

Veso Emitter to Base Voltage 3v 050 ' bace

Emitter /%\ Collector
|
\ \,\1 L 3//
L7 ==
,046\’/; Z .048
.036 .028
Maximum Power Dissipation NOTES: All dimensions in inches

Leads are gold-plated kovar
Collector internally connected to case

Total Dissipation at Case Temperature 25°C (Note 3) 1.0 Watt Package weight is 0.44 gram
at Case Temperature 100°C 0.5 Watt
at Free Air Temperature 25°C 0.3 Watt

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

SYMBOL CHARACTERISTICS MIN. TYP. MAX.  UNITS TEST CONDITIONS

hee DC Pulse Current Gain (Note 4) 20 Ic=10mA Veg=1.0V

Vee(sat) Base Saturation Voltage 0.75 0.9 Volts I =10mA Iy =1.0mA

VeE(sat) Collector Saturation Voltage 0.3 0.6 Volts I =10mA l;=1.0mA

hg, Small Signal Current Gain (f = 100 MHz) 20 4.0 lc =10mA Ve =15V

Cobo Collector Capacitance 5.0 6.0 pF le=0 Vep =10V

lcso Collector Cutoff Current 0.005 0.05 “A Vg =15V =0

lcpo(150°C) Collector Cutoff Current 35 30 LA Vg =15V le=0

Ts Charge Storage Time Constant 16 60 ns lc=10mA Ve =10V
(See Fairchild 2N708 Data Sheet for exact circuit) lpy =l =10mA R =1kQ

*Planar is a patented Fairchild process.

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 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 us; duty cycle << 19%.

R R
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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, B), 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 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 Case Temperature 25°C  [Note 2 & 3] 1.2 Watts
at Case Temperature 100°C  [Note 2 & 3] .68 Watt
at Ambient Temperature 25°C  [Note 2 & 31 .36 Watt
Maximum Voltages
Veso  Collector to Base Voltage 40 Volts
Veer  Collector to Emitter Voltage (Ree < 102) [Note 4] 20 Volts
Veeo  Collector to Emitter Voltage [Note 4] 15 Volts
Veso  Emitter to Base Voltage 5.0 Volts

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

PHYSICAL DIMENSIONS
in accordance with
JEDEC (TO-18) outline

.230
DIA.
195 .209
l7sDIA

030 210

MAX. 170
Seating 1 |
Plane r

1

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

SYMBOL CHARACTERISTICS MIN. MAX. UNITS TEST CONDITIONS
hee DC Pulse Current Gain [ Note 51 30 120 le=10mA Vee=10V
hee (—55°C) DC Pulse Current Gain [ Note 51 15 le=10mA V=10V
hee DC Current Gain 15 lc=05mA Vee=10V
Vee (sat) Base Saturation Voltage g2 .80 Volts le = 10mA ls=1.0mA
Vee (sat) Collector Saturation Voltage 40 Volts lc = 10mA ls = 1.0mA
Ve (sat) Base Saturation Voltage (—55°C) .90 Volts lc=70mA lz=07mA
Vee (sat) Collector Saturation Voltage (—55°C to + 125°C) 40 Volts le=7.0mA ls = 0.7 mA
hre High Frequency Current Gain (f = 100 MHz) 30 lc= 10mA Vee= 10V
Cov Output Capacitance 6.0 pF k= 0 Voo = 10V
r Base Spreading Resistance [Note 6](f = 300 MHz) 50 ohms lc= 10mA Vee= 10V
lcso Collector Cutoff Current 25 muA k= 0 Ves = 20V
lcao (150°C) Collector Cutoff Current 15 uA le= 0 Ves = 20V
BVcio Collector to Base Breakdown Voltage 40 Volts le = 1.0 4A le= 0
Veer (sust) Collector to Emitter Sustaining Voltage [Note 4 & 5] 20 Volts le =( 2|>’0 Z1A Ree < 10Q
s
Veeo (sust) Collector to Emitter Sustaining Voltage [Note 4 & 5] 15 Volts le ——(-pu.’?oem)A b= 0
u
BVeso Emitter to Base Breakdown Voltage 5.0 Volts le =p %ed) le= 104A
Ieao Emitter Cutoff Current 0.1 ,u,A |c =0 Ve =40V
leex (125°C) Collector-Emitter Cutoff Current 10 uh Vee = 20V Vee = .25V
TS Charge Storage Time Constant [Note 7] 25 nsec le =1y =~ 10mA
[See circuit] l =~ —10 mA
ton Turn On Time [See circuit] 40 nsec {Ic =10 ml(\),\}a. ~ 3.0mA,
BE =— —&.
tort Turn Off Time [See circuit] 75 nsec le = 10mA, Iz = 3.0 mA,
I~ —1.0mA

SEMICONDUCTOR

* Planar is a patented Fairchild process.
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FAIRCHILD TRANSISTOR 2N708

CHARGE STORAGE TIME CONSTANT TEST CIRCUIT AND WAVEFORMS

“pr

FROM

, T 500 @
| A

830

Model 303

Lumatron Mercury
Relay Pulse Generator
or equivalent.

.0025 p,F\

(Source Impedance Ay
equal 50 Q)

0
—10 Vdc

N

v|N

]
10 uF

| Vee=
:I—lo Vde

V.u RISE TIME LESS THAN 1 nSec.

TO

Model 12-AB
Lumatron Sampling
Oscilloscope

or equivalent.

Model 610

High Impedance Probe

10%
— Pulse at Point “A”

+6 Vdc
0————

—4 Vdc *

— t

10%

To AND T, TEST CIRCUIT

FROM

ton
Vgg = -4V de
Vig=+2Vpp

Model 303 Lumatron
Mercury Relay Pulse , X
Generator or equivolent. 4 4
Source Inpedance = 500)

Vin

10
Model 12-AB Lumatron
Sampling Oscilloscope
or-equivalent.

5K 2100

500

Veg

Loft
Vgg=+17Vde
Viy=-20 Vp-p

| 90%
Vour
tyf b

Input and Output Pulse Waveforms
Viy Rise Time < lnsec

]

NOTES:

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

3)

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operation.
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
(5)
6)
@

Pulse Conditions: length = 300 usec; duty cycle =1%.
ry'=h,, (Real Part) — Measured with GR #1607-A Bridge.
Measured on Sampling Scope. PW < 400 nsec.

Rating refers to a high current point where collector-to-emitter voltage is lowest.
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2N709 - FT709
HIGH SPEED SATURATED SWITCHES

FAIRCHILD NPN DIFFUSED SILICON PLANAR* TRANSISTORS

o ULTRA HIGH SPEED . . .. 75 = 6.0 ns (MAX), 3.0 ns (TYP) AT 5.0 mA

t,, = 12 ns (MAX) AT 10 mA PHYSICAL DIMENSIONS
t.;s = 12 ns (MAX) AT 10 mA in accordance with
e HIGH FREQUENCY . .. .. f, = 600 MHz (MIN), 800 MHz (TYP) AT 10 mA JEDEC (TO-18) outline
o LOW CAPACITANCE .... C,, =3.0 pF (MAX) AT5.0V
C.,, = 2.0 pF (MAX) AT 0.5 V o5, [F—123301A.
e BREAKDOWN VOLTAGE . . . LV, = 6.0 V (MIN) 17801 ;
o SATURATED BETA GUARANTEES FROM 1.0 mA TO 30 mA WAX. 230
o SIX V.e(sat) GUARANTEES WITH THREE AT +125°C f;::;ﬂs ; inms H u t
ABSOLUTE MAXIMUM RATINGS (Note 1) 3 LEADS/" 500 MIN
Maximum Temperatures i2pia. H l] "J
Storage Temperature —65°C to 4-300°C
Operating Junction Temperature 200°C Maximum
Lead Temperature (Soldering, no time limit) 300°C Maximum "
Maximum Power Dissipation
Total Dissipation at 100°C Case Temperature (Notes 2 and 3) 0.5 Watt
at 25°C Ambient Temperature (Notes 2 and 3) 0.3 Watt . _
. 45° \/
Maximum Voltages \/g l
Veso Collector to Base Voltage 15 Volts 048 948
Veeo Collector to Emitter Voltage (Note 4) : 6.0 Volts
Veso Emitter to Base Voltage 4.0 Volts TS e are ol wovar

Collector internally connected to case

Package weight is 0.44 gram

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

2N709 F1709
SYMBOL CHARACTERISTICS MIN. TYP. MAX. MIN. TYP. MAX. UNITS TEST CONDITIONS
hee DC Current Gain 30 70 125 lc =10 mA Ve =04V
hee DC Current Gain 20 55 120 I¢ =10mA Ve =05V
hee DC Current Gain 20 lc=1.0mA Ve =04V
hee DC Current Gain : 20 lc =30mA Ve =04V
hee DC Current Gain 15 lc =30mA Vee =10V
hpe(—55°C) DC Current Gain 12 lc =10 mA Ver =04V
heg(—55°C) DC Current Gain 10 Ic=10mA Ve =05V
Vpe(sat) Base Saturation Voltage 0.70 078 0.85 Volts |- =3.0mA lg =0.15mA
Vpe(sat) Base Saturation Voltage 068 073 085 Volis I.=10mA lg=01mA
Vie(sat) Base Saturation Voltage 075 0.83 095 \Voits I.=10mA lp=10mA
Vie(sat) Base Saturation Voltage 092 13 Volts 1. =30mA lg=3.0mA
Vce(sat) Collector Saturation Voltage © 018 025 Volts I.=1.0mA lp=01mA
Vce(sat) Collector Saturation Voltage 0.18 025 Volts I.=10mA I;=10mA
Vie(sat) Collector Saturation Voltage ’ 0.21 0.30 ~ Volts 1.=3.0mA Ig=0.15mA
Vce(sat) Collector Saturation Voltage (125°C) : 0.20 0.32 Volts 1.=10mA I; =0.1mA
Vce(sat) Collector Saturation Voltage 022 038 Volts I, =30mA lg=3.0mA
Vce(sat) Collector Saturation Voltage (125°C) 020 042 Volts I.=10mA lg = 1.0 mA
Vee(sat) Collector Saturation Voltage (125°C) 023 045 Volts I.=30mA lg=3.0mA
obo Output Capacitance 25 3.0 23 30 pF =0 Vep =50V
Civo Input Capacitance 1.4 20 1.8 20 pF le=0 Vg =05V
lego Collector Cutoff Current ' 50 50 40 50 nA lg= Ve =5.0V
lcgo(125°C) Collector Cutoff Current 1.0 50 1.0 50 A le= Veg=5.0V
Additional Electrical Characteristics on page 4
Notes on page 4
FAIRCHILD
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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4

ELECTRICAL CHARACTERISTICS (25°C Free Ai[ ]’gmperature unless otherwise noted)

FAIRCHILD TRANSISTORS 2N709 e FT709.

Ve - COLLECTOR VOLTAGE - VOLTS

* Single family characteristic on Transistor Curve Tracer.

Vg - COLLECTOR VOLTAGE - VOLTS

2N709 F1709
SYMBOL CHARACTERISTICS MIN. TYP. MAX. MIN. TYP. MAX. UNITS TEST CONDITIONS
BVero Collector to Base Breakdown Voltage - 15 15 Volts I =104A le=0
Vepo(sust) Collector to Emitter Sustaining Voltage 6.0 6.0 Voits 1. =10mA lg=0
: (Notes 4 and 5) E - (pulsed)
BVgso Emitter to Base Breakdown Voltage 4.0 4.0 : Volts 1. =10 A le=0
T Charge Storage Time Constant (Notes 6 and 7) 30 6.0 30 6.0 ns le=1lg;~50mA Ig; ~ —50mA
t., Turn On Time (Note 7) 80 15 60 12 ns lc~10 mA Iz, ~2.0 mA
tog Turn Off Time (Note 7) 80 15 60 12 ns Ic~10 mA Iz, ~1.0mA
Ig;~—1.0mA
f; Gain-Bandwidth Product (f = 100 MHz) 600 800 MHz i-=5.0mA Ve =40V
fr Gain-Bandwidth Product (f = 100 MHz) 600 800 MHz 1. =10mA Ve =40V
TYPICAL ELECTRICAL CHARACTERISTICS
COLLECTOR CHARACTERISTICS® BASE CHARACTERISTICS*®
’ C’ 040 ""‘Nk VY [ s - 10 e 00°c| I / Vﬁﬁu 0.6mA N T, - loo°c | E’
=il g/ a R B
S 4 ka 4 < 40 i < 8
1 | / l I € R 0.4 mA :
s L= LA NN M
e ] P i
e 1 ) /i R
g g [/ | g <[ T]]]
P P o b / s, [T
: — 10 o =1
0.005 mA ] — / é 5 sHE
( l i‘;o \ 0 . 's N 0 0 Sl g S
Eh 7 n s 3 T 0.2 0.4 0.6 0.8 0.5 0.6 0.7 0.8 0.9 1
Ve - COLLECTOR VOLTAGE - VOLTS Ve - COLLECTOR VOLTAGE - VOLTS Vpg - BASE VOLTAGE - VOLTS
5 . ' . 50— — 10—
L@:‘P/ VI rA‘a“lcl N /G e T,-5°C
5 r : .
s A of | i ;
i /Q‘ow‘“ﬁ// i - /A 0.6mA B
s B=we )] T Tusa 11
N sy gl = L[]
= 503 ™ - - =
t I mm A B x b g [ 1]
g '(,-—-‘ 500 mh // / g y 0.2 mA 5 T IT]
o —T"T0.015 mA / / L / =, :/ I I
1 —W)_T 10 0.1 mA 2 ~
0.0 m L =/ il
0,005 mA Ig=0 \ ] g0 . .‘S : :/SEJ
"o 2 4 6 8 10 0.2 0.4 0.6 0.8 1 0.5 0.6 0.7 0.8 0.9
Veg - COLLECTOR VOLTAGE - VOLTS Vee - COLLECTOR VOLTAGE - VOLTS Vg - BASE VOLTAGE - VOLTS
4 — 10—
/0.\; m“tA 5 / I Ty Jssec 50 T s . 2w ] 1n - 55C 20 'i1 A ;l
0.00 M= St
B mrendil/| /% Lo ; Loy
< 4 0.08 Va4 ] <7 2 < T
& T g o // I z ~§/ L4 mA £ 6.0;1[1 T
i 0. v L v L2mA | s
E 3 zo’o?ﬂ /// / E 30 LO‘mA_— .9;" 6 80 ?A 'L
H KV“,”’IL“/ /] g g voml | g 0m —
g 2 (____.L'Mfm“ / § 2 Y //a 0om | g s [
§ - 0.03 mA // l é L / 0. 4] mA_|__| § I [ ’[
D T ; ' ' -9
i s mrmEs L, ys R i
0.00'fmA | - T |
: IR EDIEAN . , 5 0 ; L]
2 4 6 3 10 0 0.2 0.2 0.6 0.8 1 05 0.6 0.7 0.8 0.9

Vgg - BASE VOLTAGE - VOLTS
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FAIRCHILD TRANSISTORS 2N709 ¢ FT709

Icpo - COLLECTOR CUTOFF CURRENT - nA

Ig2 - TURN OFF BASE CURRENT - mA

Ve (sat) - COLLECTOR SATURATION VOLTAGE - VOLTS

Vcg - COLLECTOR VOLTAGE - VOLTS

COLLECTOR ’SATU RATION
VOLTAGE VERSUS
COLLECTOR CURRENT

S—T—
Ig - 101
0.4
/
W,
4
02 125 °C A/
! I Yy
’) T 1
25°C 1- 55 °C
0.1
0
0.1 10 100

100K

13
=

I - COLLECTOR CURRENT - mA

COLLECTOR CUTOFF CURRENT
VERSUS JUNCTION TEMPERATURE

Vs Ts.ov
e
P
pd
/
/

S
% 50 14 100 125 150 175 200

Tj - JUNCTION TEMPERATURE - “C

CONTOURS OF CONSTANT GAIN
BANDWIDTH PRODUCT (f:)

AN

2

_,_
L
HN

o

|
|

ZHN Of
ZHWO0E.
THW OOY;,_ |
ZAN008
]

|

P
o0
NS I~
600 W I~ —
T

S
00 My

0.

'
bt
3

'
e
o

'
1
=

S
s

1 02 05 1 2 5 10 20 50
I -COLLECTOR CURRENT-mA

STORAGE TIME VERSUS TURN ON
AND TURN OFF BASE CURRENTS

Ic’= LOlmA / /

Ve 2.0V /

/ /

/ /

B
.4,/ /
&
4

/ )

&
/ »

0 0.2 0.4 0.6 0.8 1

1g) - TURN ON BASE CURRENT - mA

- PULSED DC CURRENT GAIN

Nee

- COLLECTOR CUTOFF CURRENT - nA

I¢cBo

Vgg (0) - REVERSE BASE - EMITIER VOLTAGE - VOLTS

Igy - TURN OFF BASE CURRENT - mA

PULSED DC CURRENT GAIN
VERSUS COLLECTOR CURRENT

160 =TT
Ve *5-0V
140 /,""
120
(,// \\
T \
N A N
o, A N
60 }7 -
© // ‘)54(' 1] \\
d U N
e Bl ™N
-
1
S 0.1 1 10 100

I - COLLECTOR CURRENT - mA

COLLECTOR CUTOFF CURRENT
VERSUS REVERSE BIAS VOLTAGE

50 T
L1, -2 °C

2 —
10 =

5

D4

1—
0.5
0.2
0.1

o

2 4 6 8 0 12 14 16
Vg - COLLECTOR TO BASE VOLTAGE - VOLTS

DELAY TIME VERSUS TURN ON
BASE CURRENT AND REVERSE
BASE-EMITTER VOLTAGE

IEE=RDIAY,
L
/

5.0 ng
200

i
/
1 ;/ /
0 Z
5 10 2 50

151 - TURN ON BASE CURRENT - mA

3
‘o”_T

STORAGE TIME VERSUS TURN ON
AND TURN OFF BASE CURRENTS

-10 T T
ig =10 mA /

Ve 2.0V /

/
/

Y

0
N

~
N

\NNNY
NS N

0 2 4 6 8 10
Ig] - TURN ON BASE CURRENT - mA

TYPICAL ELECTRICAL CHARACTERISTICS

Vg (sat) - BASE SATURATION VOLTAGE - VOLTS

Ig) - TURN ON BASE CURRENT - mA

Iga = TURN OFF BASE CURRENT - mA

CAPACITANCE-pF

~

o

bt
%0

o
o

I
>

e
~

o
o

n
o

n
o

o

o

05

10

0.5

0.2

0.1

BASE SATURATION VOLTAGE
VERSUS COLLECTOR CURRENT

[ TT
le=10lg CH
—
_55°C _‘/ //
e A
25°C
T A
>
o
C
12—

0
0.

0
01 02 05 1 2 5

1 0.2 05 1 2 5 10 2 50
I - COLLECTOR CURRENT - mA

INPUT AND OUTPUT
CAPACITANCE VERSUS
REVERSE BIAS VOLTAGE

10 20 S0
REVERSE BIAS VOLTAGE - VOLTS

RISE TIME VERSUS COLLECTOR
AND TURN ON BASE CURRENT

Vee ” zl.ov ‘r‘_ \I_olngj/F/

NIN

L~
%
7

10 2 50
I - COLLECTOR CURRENT - mA

STORAGE TIME VERSUS TURN ON
: AND TURN OFF BASE CURRENTS

! I
Ic” 30 mA
Vee =2.0V

i

7

Vi

"}/ // //

o~ . (\‘,//

LD >

3”

7 g

7 J&’

Ig) - TURN ON BASE CURRENT - mA
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FAIRCHILD TRANSISTORS 2N709 ¢ FT709

FALL TIME VERSUS TURN ON
AND TURN OFF BASE CURRENTS

- FALL TIME VERSUS TURN ON
“AND TURN OFF BASE CURRENTS

FALL TIME VERSUS TURN ON
AND TURN OFF BASE CURRENTS

-10 T - 0T
| terL0mA / / | lg=10ma pd
< Vg 2.0V ) "4 Veg *20V / il Ig.-30mA d
-8 ' [ . Veg 2.0V 4
: . ¢ &
AN : / P ERENR >
ER RS Q:Z . ,/ P g . & / / g -0
o - R 7 -6 - .
2 // ;) S § Q}/ %‘\:/ > g -6 vd st
« S > .
5 4 /// 'y £ - Vv © s /) /l/ —
g // .,/ s L+ z / 9% L S - —- AJ“"I -
= ) - ‘. ="
A w A AT e . Lt
8 -2 L =2 ‘A ] Tt —
- L e
— I
0 0 . 0
0 2 4 6 10 4 6 3 10 4 8 10 12
15 - TURN ON BASE CURRENT - mA Ig1 - TURN ON BASE CURRENT - mA 1g) - TURN ON BASE CURRENT - mA
PROPAGATION DELAY TIME
SWITCHING TIMES VERSUS SWITCHING TIMES VERSUS VERSUS
COLLECTOR CURRENT AMBIENT TEMPERATURE COLLECTOR SUPPLY VOLTAGE
50 5 7
T
[N R, 5100
N . ¢ L LA . ° '
2 4 .
A} S P
: NN : A :
g v N g * == z
:%: t w = \></ ' a8
2 D g T 5,
g > § 2 — ~ e 3 //
= t - = N~ = !
E s = z : - o 2
\\ Ic 10 mA, Vge = 1.0V -~ &
z N 1g1%2.0MA, Vgg 1) = 1.0V for ty and t, R 1
VCC = Z.O V| ' Ialz’l.o TA, Igo™- 1l.l) mA for tg and t
! l ]
B 2 10 2 50 L -20 20 % 100 140 % 2 4 6 3 10
I¢ - COLLECTOR CURRENT - mA Ty - AMBIENT TEMPERATURE - °C Ve - COLLECTOR SUPPLY VOLTAGE - VOLTS
ton AND top TEST CIRCUIT
fon Vee= +10V Yot
Vgg= 1.0V Vgg=+5.0V
88 Vag (0)° ~1OV G
l ViN=t60V Vin= 4.0V
O1sF 5000 l
Vin ——A————oVgyr 0% Vyy
+6.0V - 340 -4.0V
3 01 4F 2xa J T
Vin als 2 K 90% Vo1
90% Vo
: > 500 32k -
ton _I_ == Yott
= Ves vy RISE TIME <1.0ns
FIVE STAGE RING OSCILLATOR FOR MEASUREMENT
OF PROPAGATION DELAY CHARGE STORAGE TIME CONSTANT TEST CIRCUIT
Vee ) 5.2V +30V
) 500 5000 TO SAMPLING SCOPE
$5100 $5100 1 +— —AM—o0 RISE TIME =0.4ns
[ -[01 F 0.1uF [AM3 INPUT IMPEDANCE =500
{ MERCURY TYPE PULSER cE ol
I RISE TIME <Ins 25300 $4300
Vo e | OUTPUT IMPEDANCE=502 = =
j j PW2200ns o‘!:,F 330}) I/
I ' "
_ 1-3.3V 500
5 TRANSISTORS T
=l )
tpd * W0Tgge
NCTES:

(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 200°C/Watt (derating factor of 5.0 mW/°C at temperatures above 100°C.
Power rating is constant at temperatures below 100°C). Junction to ambient thermal reslstance 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 us; duty cycle = 1%.

(6) Measured on Sampling Scope. PW > 200 ns.

(7) See test circuit for exact values of 1, Iy, and Ig,.
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2N718A - 2N1613 - 2N956 - 2N1711
NPN UNIVERSAL AMPLIFIERS AND SWITCHES

DIFFUSED SILICON PLANAR* TRANSISTORS

The 2N718A , 2N956, 2N1613 , 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 1]

Maximum Temperatures
Storage Temperature

—65°C to +300°C

PHYSICAL DIMENSIONS
in accordance with
JEDEC (TO-5) outline

.370,

DIA.
.335, 335
v3°5DIA.
125 .260
.009 240
]
Seating

I

Plane | /]r n "

3 LEADS- 1.5 MIN.
.019

016 D1A. I] ﬂ |]

.200
.100— ~—Base

Operating Junction Temperature 200°C Maximum ¢
2N718A 2N1613 Emitter—~, /7 /3‘\\ - Collector
Maximum Power Dissipation 2N956 2N1711
Total Dissipation at Case Temperature 25°C [Note 2 & 3] 1.8 Watts 3.0 Watts 250
at Case Temperature 100°C [Note 2 & 31 1.0 Watt 1.7 Watts
at Ambient Temperature 25°C [Note 2 & 3] 0.5 Watt 0.8 Watt 938-
Maximum VOltagES NOTES: All dimensions in inches
Vaso  Collector to Base Voltage 75 Volts L e s
Vern  Collector to Emitter Voltage (Ree < 10 %) [Note 4] 50 Volts Poclase e = L10gnm
Veso . Emitter to Base Voltage 7.0 Volts IN1613 2N1711
ELECTRICAL CHARACTERISTICS (25°C free air temperature unless otherwise noted)
2N718A 2N956 2N718A 2N956
SYMBOL CHARACTERISTICS 2N1613 2N1711 UNITS TEST CONDITIONS
Min. Typ. Max.  Min. Typ. Max. PHYSICAL DIMENSIONS
in accordance with
hee DC Pulse Current Gain [Note 5] 40 80 120 100 130 300 lce=150mA Ve =10V JEDEC (TO-18) outline
hee DC Pulse Current Gain [Note 5] 35 80 75 130 le=10mA V=10V
hee DC Pulse Current Gain [Note 5] 20 55 40 75 c=500mA Vee=10V 19500 3390
hee (—55°C) DC Pulse Current Gain [Note 5] 20 35 35 65 le=10mA " Vee= 10V e T
hee DC Current Gain 20 50 35 80 le=01mA Vee=10V ‘8?;% ki
hee DC Current Gain 35 20 60 le=001mA Vee =10V Srate i1} :
Vee (sat) Base Saturation Voltage [Pulsed, Note 51 0.95 1.3 095 1.3 Volts lc=150mA Iz = 15mA /“ ﬂ “ mlm
Vee(sat)  Collector Saturation Voltage [Pulsed, Note 51 0.6 1.5 05 15 Volts lc=150mA Iy = 15mA s 111
hre High Frequency Current Gain (f = 20MHz)3.0 4.0 35 50 lc=50mA Ve =10V e -
Cobo Output Capacitance 18 25 18 25 pF le=0 Ves = 10V
Cre Emitter Transition Capacitance 50 80 50 80 pF le=0 Vee = 05V
NF Noise Figure [Note 6] 6.0 12 35 80 dB lc=03mA Vee=10V
leso . Collector Cutoff Current 03 10 03 10 meA =0 Ves = 60V
leso (150°C)  Collector Cutoff Current 04 10 04 10 xA le=0 Ves = 60V
BVceo Collector to Base Breakdown Voltage 75 75 Volts le=01mA le=10
Veer (sust)  Collector to Emitter Sustaining Voltage 50 50 Volts lc = 100mA R <100
[Note 4 and 5] (pulsed) mms;uﬁ::mmwmr
BVeso Emitter to Base Breakdown Voltage 7.0 7.0 Volts lc =0 le = 0.1mA Colcor ntermal conoctod to ase
leso Emitter Current 0.05 10 0.05 50 muA lc=0 Vee = 5.0V
* Planar is a patented Fairchild process.
FAIRCHIL.D
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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2N718A—2N1613 | 2N956—2N1711
SYMBOL  CHARACTERISTICS Min. Typ. Max. | Min. Typ. Max, | UNITS TEST CONDITIONS

hiv Input Resistance 24 27 34 24 27 34 Ohms lc=10mA V=50V
40 63 ‘8.0 40 63 80 Ohms lc=50mA Vg =10V
heo Voltage Feedback Ratio 07 3.0 12 50 x10+* le=10mA Ve =50V
08 3.0 12 50 x10+ le=50mA Ve =10V
hve Small Signal Current Gain 30 55 100 50 115 200 lc=10mA Vee=5.0V
35 70 150 70 135 300 le=50mA Vee=10V
hos Output Conductance 01016 05 01016 05 xmho lc=10mA V=50V
01019 1.0 01019 1.0 umho lc=50mA Ve =10V
hie Input. Resistance 2.2 ‘4.4 k ohms lc=10mA V=50V
hre Voltage Feedback Ratio 3.6 7.3 x10+ lc=10mA Vee=50V
Noe Output Conductance 12,5 23.8 umho lc=10mA V=50V

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 2N1711; 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 4.56 mW/°C) for the 2N1613 and 2N1711; for the 2N718A and 2N956 350°C/Watt (derating factor of 2.86 mW/°C).

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

(5) Pulse Conditions: ‘1ength = 300 psec; duty cycle < 2%.

(6), f = 1000 Hz; R, = 5109Q; 1.0 Hz Dbandwidth.

'FAIRCHILD TRANSISTORS 2N718A * 2N956 * 2N1613 « 2N1711

- SMALL SIGNAL CHARACTERISTICS (f=1 kHz)

G
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2N719A
NPN GENERAL PURPOSE HIGH VOLTAGE TYPE

DIFFUSED SILICON PLANAR TRANSISTOR

GENERAL DESCRIPTION - NPN double diffused silicon transistor designed for PHY,SICAL DlMENSIONS
i ; in accordance with
a wide variety of amplifier and high speed switching applications. JEDEC (T0O-18) outline
ABSOLUTE MAXIMUM RATINGS [Note 1] 'i?g""f'wj:::jrgggDIA'
Maximum Temperatures P
Storage Temperature -65°C to +300°C Seanngﬂ? $5
Operating Junction Temperature +200°C Maximum Plane  } '
Maximum Power Dissipation 3 LEADS/“ 500 MIN.
Total Dissipation at Case Temperature 25°C [Note 2 & 3] 1.8 Watts 018018 “ ﬂ [I*_L
at Case Temperature  100°C [Note 2 & 3] 1.0 Watt
at Ambient Temperature 25°C 0.5 Watt
Maximum Voltages »
VCBO Collector to Base Voltage 120 Volts
Vegg Collector to Emitter Voltage (Rgp < 10 ) [Note 4| 80 Volts 45&%//>
Vg Collector to Emitter Voltage [Note 4] 60 Volts 1
VEBO Emitter to Base Voltage 7.0 Volts NOTES: Al dimensions in inches

Leads are gold-plated kovar
Collector internally connected to case
Package weight is 0.43 gram

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

SYMBOL CHARACTERISTIC MIN. MAX. UNITS TEST CONDITIONS

hpp DC Pulse Current Gain [Note 5] 20 60 I = 150 mA Veg = 10V

VBE(sat) Base Saturation Voltage 0.9 Volts IC = 50 mA IB = 5.0 mA

VCE(sat) Collector Saturation Voltage 1.2 Volts I = 50 mA IB = 5.0 mA

VBE(sat) Base Saturation Voltage 1.3 Volts IC = 150 mA IB = 15mA

VCE(sat) Collector Saturation Voltage 5.0 Volts IC = 150 mA IB = 15mA

hfe High Frequency Current Gain 2.0 IC = 50 mA VCE = 10V
f=20 mc

Cob Output Capacitance 15 pf Ig= 0 Ve ™ v

Cib Input Capacitance 85 pf IC = 0 VEB =05V

ICBO Collector Cutoff Current 10 miLA IE = 0 VCB = 75V

ICBO(150°C) Collector Cutoff Current 15 KA IE = 0 VCB = 75V

BVCBO Collector Breakdown Voltage 120 Volts IC =100 1A Ip = 0

v (sust) Collector to Emitter [Note 4] 80 Volts I, =100 mA R, . < 10§

CER Sustaining Voltage C(pulsed) BE

VCEO(sust) Collector to Emitter [Note 4] 60 Volts IC = 30 mA IB = 0
Sustaining Voltage (pulsed) -

BVEBO Emitter Breakdown Voltage 7.0 Volts . IC = 0 IE =100 1A

IEBO Emitter Cutoff Current 10 muA IC = 0 VEB =50V

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

FAIRCHIL.D

SEMICONDUCTOR
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FAIRCHILD TRANSISTOR 2N719A

SMALL SIGNAL CHARACTERISTICS (f = 1Kc) .

Symbol Characteristic Min, Max, Units Test Conditions
he ' Current Gain 15 I, = L0 mA Vg = 5.0V
) 25 Ic = 5,0 mA VCE =10 V
hib Input Resistance 20 35 Q IC = 1,0 mA VCB = 50V
. 10 9_4 Ic = 5.0 mA VCB = 10 V
hrb Voltage Feedback Ratio 2.5 xlO_4 IC = 1,0 mA VCB = 50V
5.0 x 10 IC = 5,0 mA VCB = 10 V
hob . Output Conductance 0.1 0.5 pmho IC = 1,0 mA VCB = 50V
1.0 umho IC = 5.0 mA VCB = 10 V

NOTES:

(1) These ratings are limiting values 2bove 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 usec; duty cycle £ 1%.
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2N720A

NPN HIGH-VOLTAGE GENERAL PURPOSE

DIFFUSED SILICON PLANAR*TRANSISTOR

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

and high speed switching applications.

ABSOLUTE MAXIMUM RATINGS (25°C) (Note 1)
Maximum Temperatures

Storage Temperatures
Operating Junction Temperature

Maximum Power Dissipation

[

-65°C to +300°C ﬂ"‘“-
+200°C Maximum 7
500 MIN.

FOR IMPROVED PERFORMANC!
SEE FAIRCHILD 2N3108

PHYSICAL DIMENSIONS
in accordance with
JEDEC (TO-18) outline

Total Dissipation at 25°C Case Temperature (Notes 2 & 3) 1.8 Watts -
at 100°C Case Temperature (Notes 2 & 3) 1.0 Watt -_:83
at 25°C Ambient Temperature 0.5 Watt \Y : ,1;0
Maximum Voltages = Collector
o

VCB o Collector to Base Voltage 120 Volts 08

VeER Collector to Emitter Voltage (Rpp <109) (Note 4) 100 Volts :

VeEo Collector to Emitter Voltage (Note 4) 80 Volts

VEBO Emitter to Base Voltage 7 Volts

ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted)
Symbol Characteristics Min. Max Units Test Conditions
hFE DC Pulse Current Gain (Note 5) 40 120 IC = 150 mA VCE =10 V
hFE DC Pulse Current Gain (Note 5) 35 Ic = 10 mA VCE =10 V
hFE(-55 C) DC Pulse Current Gain (Note 5) 20 Ic = 10 mA VCE =10 V
hFE DC Current Gain 20 IC = 0.1 mA VCE = 10 V
VBE(sat) Base Saturation Voltage 0.9 Volts IC = 50 mA \IB = 5 mA
VCE(sat) Collector Saturation Voltage 1.2 Volts IC = 50 mA I = 5 mA
VBE(sat) Base Saturation Voltage 1.3 Volts IC = 150 mA IB = 15 mA
VCE(sat) Collector Saturation Voltage 5.0 Volts IC = 150 mA IB = 15 mA
hfe High Frequency Current Gain 2.5 IC = 50 mA VCE =10 V
(f = 20 MHz)

Cobo Output Capacitance 15 pF IE =0 VCB =10 V
Cibo Input Capacitance 85 pF IC = 0 VEB = 0.5V
cho Collector Cutoff Current (Note 6) 10 muA IE =0 VCB = 90 V
cho(l 50°C) Collector Cutoff Current (Note 7) 15 wA IE =0 VCB = 90 V
BVCBO Collector Breakdown Voltage 120 Volts IC = 100 pA IE = 0
Vv (sust) Collector to Emitter Sustaining Voltage (Note 4) 100 Volts I.= 100 mA R <10 @

CER C BE

(pulsed)

\'4 (sust) Collector to Emitter Sustaining Voltage (Note 4) 80 Volts I.= 30 mA L =0

CEO C B

(pulsed)

BVEBO Emitter Breakdown Voltage 7 Volts IC =0 IE = 100 pA
IEBO Emitter Cutoff Current 10 muA IC =0 VBE =5 V

313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435
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2N720A FAIRCHILD TRANSISTOR

SMALL SiGNAL CHARACTERISTICS (f = 1 kHz)

Symbol Characteristic Min., Max, Units ? ‘Test Conditions
l':f e Current Gain 30 100 IE = 1 mA VCE =5 V
o 45 ) IE = 5 mA VCE = 10 V
hib Input Resistance ) . 20 30 Q IE = 1 mA VCB =5 V
v ' 4 8 Q " IE = 5 mA VCB =10 V
h Voltage Feedback Ratio 1,25 x10 I.= 1 mA A =5 V

Tb -4 E CB

) 1.50 x10 IE = 5 mA VCB =10 V
h ob Output Conductance } 0.5 umho IE = 1 mA VCB =5 V
0.5 pmho IE = 5 mA VCB =10 V

NOTES: .

. These ratings are liihiting values above which the serviceability of any individual semiconductor device may be impaired:

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

These ratings give a maximum junction temperature of 200°C and junction-to-case thermal resistance of 97.3° C/Watt (derating factor of 10.3 mW/°C).
Rating refers to a high current point where collector-to-emitter voltage is lowest,

. Pulse conditions: length = 300 usec; duty cycle <1%.

. The 90th percentile shall be no greater than 1 muA,

. The 90th percentile shall be no greater than 5 pA.

S I I I
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2N721 - 2N722 - 2N1131 - 2N1132
PNP GENERAL PURPOSE TYPE

These devices are PNP silicon transistors designed for use in high
oscillators and some switching circuits. They perform at frequencies

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

Maximum Voltages
Veio Collector to Base Voltage
Ve Collector to Emitter Voltage Re: < 10 £ [Note 4]
Vco Collector to Emitter Voltage [Note 4]
Veso Emitter to Base Voltage

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

DIFFUSED SILICON TRANSISTORS

performance amplifiers,

from DC to VHF. PHYSICAL DIMENSIONS
in accordance with

JEDEC (T0-18) outline

20,

[“Zm

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

2N721 2N1131
2N722 2N1132
1.5 Watts 2:0 Watts
0.75 Watt 1.0 Watt
0.40 Watt 0.6 Watt
—50 Volts
—50 Volts
—35 Volts
—5.0 Voits

2N721 « 2N722

PHYSICAL DIMENSIONS

2N721 2N722 i d ith
. 2N1131 | 2N1132 . , JEDEC (10.5) outine
Symbol Characteristic Min. Typ. Max. Min. Typ. Max. Units Test Conditions
ELoS 2w
7
hee DC Pulse 20 26 45 30 45 90 le=150mA Ve =-10V = 3z
Current Gain |
[Note 5] w05
Vee (sat) Base Satura- —0.9 —1.3 —0.95 —1.3 Volts Ic=150mA |1, =15mA
tion Voltage
Ve (sat) Collector —1.0 —1.5 —1.0 —1.5 Volts c=150mA [ =15mA
Saturation
Voltage
hre High Fre- 25 35 3.0 4.5 le=50mA Ve =-10V
quency Cur-
rent Gain
(f =20 mc)
Icso Collector Cut- 0.01 1.0 0.01 1.0 A le=0 Ve = —30V
off Current
NOTES: 2N1131 » 2N1132
(1) 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.
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 the 2N1131and 2N1132, 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 the2N1131and 2N1132, 250°C/Watt (derating factor 4.0 mW/°C).

)

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

313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011,
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Rating refers to a high-current point where collector-to-emitter voltage is lowest.
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2N721 - 2N1131 FAIRCHILD TRANSISTORS

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

Symbol Characteristic Min. Typ. Max. Units TEST CONDITIONS
he DC Pulse Current Gain [Note 5] 15 26 le=50mA Vg=-10V
Cov Output Capacitance 31 45 pf k=0 Ve = —10V

lcso (150°C) Collector Cutoff Current 20 100 A =0 Ves = —30 V

BVcio Collector to Base Breakdown Voltage —50 Volts lc = 100¢A =0

Ve (sust) Collector to Emitter —50 Volts lc=100mA R <108

Sustaining Voltage o (pulsed)
Vero (sust) Collector to Emitter —35 Volts lc=100mA (=0
) Sustaining Voltage (pulsed)

BVeso Emitter to Base Voltage —5.0 Volts lc=0 le = 100uA

leso Emitter Cutoff Current 0.1 100 eA lce=0 Vg = —2.0V

Cre Emitter Transition Capacitance (For 2N721 only) 57 100 pf le=0 Vg = —05V
Cre Emitter Transition Capacitance (For 2N1131 only) 57 80 pf le=0 Vis= —05V

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

Symbol Characteristic Min. Typ. Max. Units TEST CONDITIONS
hee DC Pulse Current Gain [Note 5] 25 55 le=50mA Ve=-10V
Cos ) Output Capacitance 31 45 pf le=0 Vs = —10V
lceo (150°C) Collector Cutoff Current 2.0 100 LA le=0 Vs = =30 V
BVcio Collector tc Base Breakdown Voltage —50 Volts lc = 100:A le=0
Verr (sust) Collector to Emitter —50 Volts lc = 100mA Re < 10 2

Sustaining Voltage (pulsed)
Veeo (sust) Collector to Emitter —-35 Volts lc=100mA (=0
Sustaining Voltage (pulsed)

BVeso Emitter to Base Voltage —5.0 Volts le=0 le = 1001A
leso Emitter Cutoff Current 0.1 100 LA le=0 Ves = —2.0V
[ Emitter Transition Capacitance (For 2N722 only) 57 100 pf le=0 Vg = —0.5V
Cre Emitter Transition Capacitance (For 2N1132 only) 57 80 pf le=0 Vis= —0.5V

TEST CONDITIONS
Ve==5V;lc =1.0mA; f = 1.0 ke

TEST CONDITIONS
Ve=—=10V; Ic = 5.0mA; f = 1.0ke

2N721 ¢ 2N1131 2N722 + 2N1132 2N721 » 2N1131 2N722 » 2N1132
Sym. Character. Min. Typ. Max. Min. Typ. Max. Sym. Character. Min. Typ. Max. Min. Typ. Max.
hye Current 15 34 50 25 57 100 hte Current 20 38 30 60
Transfer Transfer
Ratio Ratio
his Input Re- 25Q 27 359 25Q 27 359 his Input Re- 6.2 10Q 6.2 10Q
sistance sistance
hes Voltage Feed- 1.3 8.0x10* 2.0 80x10* | hy Voitage Feed- 1.3 8.0x10* 2.0 8.0x10*
back Ratio back Ratio
hob Output 0.3 1.0umho 0.3 1.0pumho| hes Output 0.5 5.0pmho 0.6 5.0umho
Conductance Conductance
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2N743 - 2N744
NPN HIGH-SPEED SATURATED SWITCHES

SILICON PLANAR* EPITAXIAL TRANSISTORS

FOR IMPROVED PERFORMANCE
SEE FAIRCHILD 2N2369 A

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 satellite and conventional, small-signal, RF, and digi-
gh-spee € app Y ' gnal, RE, € PHYSICAL DIMENSIONS
tal type circuits. in accordance with
JEDEC (T0-18) outline
195 e o
i L " 20 o
ABSOLUTE MAXIMUM RATINGS [Note 1] .2’10 030 MAX
Maximum Temperatures -110 T
Storage Temperature -65°C to +300°C :H_U-U—-‘Tr
Operating Junction Temperature 175°C Maximum 3 LEADS 500 MIN.
Lead Temperature (Soldering, 10 sec time limit) 230°C Maximum %R DA U ﬂ H
Maximum Power Dissipation
Total Dissipation at 25°C Case Temperature [Notes 2 and 3] 1.0 Watt
at 25°C Ambient Temperature [Notes 2 and 3] 0.3 Watt
mitter
Maximum Voltages and Current Eu S'te|
VCBO Collector to Base Voltage 20 Volts E .
Vego Collector to Emitter Voltage [Note 4] 12 Volts 5\/'
Vppo Emitter to Base Voltage 5.0 Volts ggg ﬁ
Ic Collector Current 200 mA ’
NOTES' All dimensions in inches
Leads are goldplated kovar
Collector internaliy connected to case.
ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) 2N743 2N744
Symbol Characteristic Min, Max. Min. Max. Units Test Conditions
hFE DC Current Gain 20 60 40 120 I = 10 mA VCE=OA35 v
hFE(-55°C) DC Current Gain 10 20 l = 10 mA VCE:O.35 v
hp DC Pulse Current Gain [Note 5] 10 20 IC-lOO mA Vep= 1.0V
hFE DC Current Gain 10 20 IC— 1.0 mA VCE=0.25 \4
VCE(sat) Collector Saturation Voltage (TA=170"C) 0.35 0.35 Volt IC= 10 mA IB = 1.0 mA
VCE (sat) Collector Saturation Voltage (TA= 170°C) 1.0 1.0 Volt IC— 100 mA IB = 10 mA
VBE(sat) Base Saturation Voltage 0.65 0.85 0.65 0.85 Volt IC‘ 10 mA IB = 1.0 mA
VBE(sat) Base Saturation Voltage ('I‘A =-55°C) 1.1 1.1 Volts IC— 10 mA IB = 1.0 mA
VggGat) Base Saturation Voltage (pulsed) [Note 5] 1.5 1.5 Volts c=100mA Iy = 10mA
Vgg(sat) Base Saturation Voltage (pulsed) [Note 5] 1.6 1.6 Volts Io=100mA Iy = 10mA
= -55°C
hfe High Frequency Current Gain (f=100 miz) 9.0 9.0 dB IC= 10 mA VC'E= Vv
Cob Output Capacitance 5.0 5.0 pF IE = 0 VCB: 5.0V
ICBO Collector Cutoff Current 1.0 1.0 uA IE= 0 VCB= 20V
ICES Collector Cutoff Current 1.0 1.0 HA VCE =20V VBE = 0
ICE (100°C) Collector Cutoff Current 30 30 HA VCE =10V VBE =0.35 V
ICES(170'C) Collector Cutoff Current 100 100 pA VCE =20V VBE 0
IEBO Emitter Cutoff Current 10 10 KA IC= 0 VEB= 5.0V
VCEO(su.’it) Collector to Emitter Sustaining Voltage 12 12 Volts I.= 10 mA IB = 0
[Notes 4 and 5] (pulsed)
Ts Charge Storage Time Constant (see Fig. 1) 14 18 nsec IC=IB|=1BZ= 10 mA
[Note 6
T Turn On Time (see Figure 2) 12 12 nsec I.=100 mA, I, =40 mA,
on o s . c By
(Circuit Condition 2) I =20 mA
B,
T Turn On Time (see Figure 2) 16 16 nsec I.= 10 mA, I, =3.0 mA,
on ! ©. (o] B,
(Circuit Condition 1) Ip =15 mA
2
Toff Turn Off Time (see Figure 2) 24 24 nsec IC: 10 mA, lB =3.0 mA,
(Circuit Condition 1) IB|= 1.5 mA
2
Toff Turn Off Time (see Figure 2) 40 45 nsec IC: 100 mA, IB = 40 mA,
(Circuit Condition 2) 181: 20 mA
2
* Planar is a patented Fairchild process.
(1) These ratings are limiting values above which the serviceability of any indivi device may be impaired.

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

&
3) These ratings give a maximum junction temperaturc of 175°C and junction-tu-case thermal resi of 150°C/watt (derating factor of 6.7 mW/ °C);
bi thermal r of 500°C/watt (derating factor of 2,0 mW/ °C).

W
=
2w Ranng refers to a high-current point where collector-to-emitter voltage is lowest.
(5) Pulse Conditions: length = 300 usec; duty cycle = 2%,
(6) Measured on Sampling Scope. PW = 200 nsecc. 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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GENERAL DESCRIPTION - The Fairchild 2N753 is an NPN silicon PLANAR

specifically for high-speed, low-power saturated switching applications.

ABSOLUTE MAXIMUM RATINGS (Note 1)

Makimum Temperatures

Storage Temperature

Operating Junction Temperature

Maximum Power Dissipation

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

2N753

NPN MEDIUM SPEED SWITCH

SILICON PLANAR* EPITAXIAL TRANSISTOR

-
-65°C to + 175°C -gg 030 MAX.

175°C Maximum

epitaxial transistor designed

1.0 Watt 6

FOR IMPROVED PERFORMANCE
SEE FAIRCHILD 2N2369 A

PHYSICAL DIMENSIONS
in accordance with
JEDEC (TO-18) outline

195
173 DIA.—~ -
1g0A f‘ 20

209

[ s
H, .

at 25°C Ambient Temperature (Notes 2 and 3) 0.3 Watt
Maximum Voltages and Current
VCBO Collector to Base Voltage 25 Volts
VCER Collector to Emitter Voltage (RBE = 10Q) (Note 4) 20 Volts
VCEO Collector to Emitter Voltage (Note 4) 15 Volts
VEBO Emitter to Base Voltage 5.0 Volts NOTES ANl dimensions m inches
I Collector Current 50 mA Cotctor miermaly connected to case
ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted)
Symbol Characteristic Min. Max. Units Test Conditions
hFE DC Current Gain 40 120 IC = 10 mA VCE = 1.0V
VCE(sat) Collector Saturation Voltage 0.6 Volts I = 10 mA IB = 1.0 mA
VBE(sat) Base Saturation Voltage 0.7 0.9 Volts Ic = 10 mA IB = 1.0 mA
ICBO Collector Cutoff Current 0.5 LA IE = vCB = 15 V
ICBO Collector Cutoff Current 10 LA IE = VCB = 25 V
Iopo(150°C) Collector Cutoff Current 30 pA I = Veg = 15V
ICER Coll.ector-Emitter Cutoff Current 10 uwA VCE = 20 V RBE = 100 KQ
Resistance Return
IEBO Emitter Cutoff Current 10 LA IC = 0 VEB = 5.0V
} i = = = 5.0V
Cobo Output Capacitance (f = 1.0 MHz) 5.0 pF IE 0 VCB
hfe High Frequency Current Gain (f = 100 MHz) 2.0 IE = -10 mA VCE = 10 V
BVCER Collector-Emitter Breakdown Voltage, 20 Volts Ic = 10 mA RBE = 10 Q
Resistance Return (Note 4) (pulsed)
BVCEO Collector-Emitter Breakdown Voltage, 15 Volts IC = 10 mA IB = 0
Open Circuit (Note 4) (pulsed)
TS Charge Storage Time Constant (Note 5) 35 nsec o = 10 mA vCC =10V
on Turn On Time (Note 6) 40 nsec VCC = 3.0V RL = 270 Q
toss Turn Off Time (Note 6) 75 nsec VCC = 3.0V RL = 270
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.

(3) These ratings give a maximum junction temperature of 175°C and junction-to-case thermal resistance of 150°C/Watt (derating
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) RL =1kq, IBl = IBZ = 10 mA (see Figure 2)

(6) Iy, =3.0ma, gy

=1.0 mA, ty >400 nsec, duty cycle <2%, (see Figure 1).

factor of 6. 67 mW/°C); junction-to-
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FIGURE 1
Turn-On and Turn-Off Circuit
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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-
ically for high 4 1 turated itchi licati PHYSICAL DIMENSIONS
fically for high-speed, low-power saturated switching applications. in accordance with
JEDEC (T0O-18) outline
ABSOLUTE MAXIMUM RATINGS (Note 1) 195 pia
17807 20 0
2097
Maximum Temperatures !
210 030 MAX.
Storage Temperature -65°C to +300°C ~II° -
Operating Junction Temperature 175°C Maximum /H UU T_r
3 LEADS 500 MIN.
) - 019 H U
Maximum Power Dissipation o DIA.
Total Dissipation at 25°C Case Temperature (Notes 2 and 3) 1.0 Watt
at 25°C Ambient Temperature (Notes 2 and 3) 0.3 Watt ngo :..050
Maximum Voltages and Current Er;;t:rz%g 0?0 t
e 100
\'4 Collector to Base Voltage 40 Volts 1 . < i’

CBO 4 $/ G Collector
Vogg Collector to Emitter Voltage (RBE = 10Q) 20 Volts o6 \/g > g e 3
VEBO Emitter to Base Voltage 5.0 Volts 036 028
IC Collector Current 200 mA N e v e v

Coltector nterally connected to case
ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted)
Symbol Characteristic Min. Max, Units Test Conditions
hFE DC Current Gain 20 60 IC = 10 mA VCE = 1.0V
VCE(sat) Collector Saturation Voltage 0.25 Volts IC = 10 mA IB = 1.0 mA
VBE(sat) Base Saturation Voltage 0.7 0.9 Volts IC = 10 mA IB = 1.0 mA
ICBO Collector Cutoff Current 250 nA IE = VCB =25 V
ICBO(150°C) Collector Cutoff Current 30 nA Ip = 0 VCB = 25 V
L High Frequency Current Gain (f = 100 MHz) 2.0 Ic = 10 mA Veg = 10V
Cobo Output Capacitance (f = 1.0 MHz) 3.5 pF IE = 0 VCB = 10 V
s Storage Time (Note 4) 10 nsec IC = 10 mA Vcc = 10 V
on Turn On Time (Note 5) 16 nsec IBl = 3.0 mA IBZ = 1.0 mA
off Turn Off Time (Note 5) 30 nsec IBl = 3.0 mA IBZ = 1.0 mA
BVCBO Collector to Base Breakdown Voltage 40 Volts IE = 0 IC = 100 pA
BVCER Collector to Emitter Breakdown Voltage (RBE = 10Q) 20 Volts XC = 1.0 mA VBE = 0
BVEBO Emitter to Base Breakdown Voltage 5.0 Volts IC = 0 E = 100 pA
* Planar is a patented Fairchild process.
NOTES:

(1)
(2)
(3)

(4)
(5)

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

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 2.0 mW/°C).

Ig; = 10mA, Iy, = 10mA, Ry = 1k, (see Figure 2).

Voo = 3.0V, Ry = 2709, (see Figure 1).

FAIRCHILD

SEMICONDUCTOR
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FAIRCHILD TRANSISTOR—TYPE 2N783

FIGURE 1

TURN-ON AND TURN-OFF CIRCUIT
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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 PHYSICAL DIMENSIONS

designed for high-speed saturated switching applications. It is suitable for most satellite and con- in accordance With
ventional, small signal, RF, and digital type circuits. JEDEC (TO-18) outline
. .230
1950, 1209014
178P1AE
ABSOLUTE MAXIMUM RATINGS [Note 1] f
Maximum Temperatures '332, 210
Storage Temperature -65°C to +175°C if:r:‘e"g ;
Operating Junction Temperature 175°C Maximum
Lead Temperature (Soldering, 10 sec time limit) 240°C Maximum 30'1~§“05
"01eDIA
016
Maximum Power Dissipation
Total Dissipation at 25°C Case Temperature [Notes 2 and 3] 1.0 Watt
at 25°C Ambient Temperature [Notes 2 and 3] 0.3 Watt Emitter
Maximum Voltages and Current Yh
VCBO Collector to Base Voltage 40 Volts 45° \/ N
v Collector to Emitter Voltage 30 Volts \/
CES .046_7
VEBO Emitter to Base Voltage . 5.0 Volts .036
I, Collector Current 200 mA N e e ot e vovar

Collector internally copnected to case
Package weight is 0.43-gram

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

SYMBOL CHARACTERISTIC 'MIN. MAX. UNITS TEST CONDITIONS

hpg DC Pulse Current Gain [ Note 4] 25 I = 0mA Voo =10V
VCE (sat) Collector Saturation Voltage 0.25 Volt Ic = 10 mA IB = 1.0 mA
VCE(sat) Collector Saturation Voltage 0.4 Volt IC = 50 mA IB = 50V
VBE(sat) Base Saturation Voltage 0.9 Volt Ic = 10 mA IB = 1.0 mA
hfe High Frequency Current Gain (f = 100 mc) 3.5 IC = 10 mA VCE = 15V
fT Gain-Bandwidth Product (f = 100 mc) 350 mc IC = 10 mA VCE = 15 \%
ICBO Collector Cutoff Current 0.5 HA IE = 0 - VCB = 20V
Icso (150°C) Collector Cutoff Current 30 pA Ip = 0 Vog = 26V
ICES Collector Cutoff Current 10 HA 'VCE = 30V VBE = 0

C ob Output Capacitance 4.0 pf IE = 0 VCB = 10V
Ts Charge Storage Time Constant 25 nsec See Figure 1

Ton Turn On Time 35 nsec See Figure 2

Toff Turn Off Time 75 nsec See Figure 2

BVCBO Collector to Base Breakdown Voltage 40 Volts IC = 100 pA IE =

BVEBO Emitter to Base Breakdown Voltage 5.0 Volts IE = 100 pA I c =

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 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) Pulse Conditions: length <300 psec; duty cycle < 2%.

FAIRCHILD

SEMICONDUCTOR
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FAIRCHILD TRANSISTOR 2N834
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NPN HIGH-SPEED

2N835

SWITCH

DIFFUSED SILICON PLANAR*EPITAXIAL TRANSISTOR

GENERAL DESCRIPTION - The Fairchild 2N835 is an NPN silicon PLANAR epitaxial transistor designed specifically

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 and Current
Collector to Base Voltage

CBO
VCES Collector to Emitter Voltage
VC EO Collector to Emitter Voltage
VEBO Emitter to Base Voltage
IC Collector Current

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

-65°C to +175°C
175°C Maximum
240°C Maximum

1.0 Watt
0.3 Watt

25 Volts

20 Volts

20 Volts
3.0 Volts
200 mA

FOR IMPROVED PERFORMANCE:
SEE FAIRCHILD 2N2369A

178

195 DIA.—-‘

PHYSICAL DIMENSIONS
in accordance with
JEDEC (TO-18) outline

20
’:— 909 DA

030 MAX,
1

NOTES: All dimensions in inches
Leads are gold-plated kovar
Collector internally connected to case

Symbol Characteristic Min. Max. Units Test Conditions
hFE DC Current Gain 20 IC =10 mA VCE =10V
VCE(sat) Collector Saturation Voltage 0.3 Volts IC =10 mA IB =10 mA
VBE(sat) Base Saturation Voltage 0.9 Volts IC =10 mA IB =1.0 mA
hfe High Frequency Current Gain {f = 100 MHz) 3.0 !C =10 mA VCE =15V
fT Gain-Bandwidth Product 300 MHz IC =10 mA VCE = 15V
IeBo Collector Cutoff Current 0.5 LA Ig =0 VCB =2V
ICBO(ISO"C) Collector Cutoff Current 30 WA IE =0 VCB =20V
ICES Collector Cutoff Current 10 LA VCE =20V VBE = 0
. IEBO Emitter Cutoff Current 10 wA IC =0 VEB =3.0V
Cob Output Capacitance 4.0 pf IE =0 VCB =10V
TQn Turn On Time 20 nsec See Figure 2
Toff Turn Off Time 35 nsec See Figure 2
Ts Charge Storage Time Constant 35 nsec See Figure 1
BVCBO Collector to Base Breakdown Voltage 25 Volts ’C =10 uA IE = 0
BVEBO Emitter to Base Breakdown Voltage 3.0 ‘Volts IE =10 pA IC = 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 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).
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FIGURE 1—Charge storage time constant measurement circuit
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2N869

PNP NON-SATURATING SWITCH AND RF AMPLIFIER

DIFFUSED SILICON PLANAR TRAN_SISTOR

GENERAL DESCRIPTION - The 2N869 is a double diffused silicon PNP planar
transistor packaged in the JEDEC TO-18 outline. It is designed as a high-frequency PHfﬁﬁ;,gmiNﬁgNs
general-purpose transistor and is used to advantage in complementary type circuits JEDEC (T0-18) outline
with the 2N916. Typical fT is 150 mc. ;{?gDIA-: 'f_.zso "
2900
T
ABSOLUTE MAXIMUM RATINGS [ Note 1] € l mi)L MAX
‘ —_
Maximum Temperatures /” ” U T
3 LEADS 500 M.
Storage Temperature -65°C to +200°C g{g DA DUU
Operating Junction Temperature 200°C Maximum
100 -
Lead Temperature (Soldering, No Time Limit) 300°C Maximum Igaﬁ%f_g’
Maximum Power Dissipation E‘TW QY : 41(‘,0
Total Dissipation at 25°C Case Temperature [Note 2 & 3] 1.2 Watts 45‘\y/. Z. Colct
at 100°C Case Temperature [Note 2 & 3] .68 Watt ;3‘5,24 »
at 25°C Ambient Temperature .36 Watt
Maximum Voltages
VCBO — Collector to Base Voltage -25 Volts
Veggr — Collector to Emitter Voltage (RBE <10 Q) [ Note 4] -25 Volts
Vogo — Collector to Emitter Voltage [ Note 4] -18 Volts
VEBO — Emitter to Base Voltage -5.0 Volts
ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted)
Symbol Characteristic Min. Max. Units Test Conditions
hpg DC Pulse Current Gain | Note 5] 20 120 [o =10 mA Veg = -50V
VBE(sat) Base Saturation Voltage -1.0 Volts IC = 10 mA IB = 1.0 mA
VCE(sat) Collector Saturation Voltage -1.0 Volts IC = 10 mA Iy = 1.0 mA
hfe High Frequency Current Gain 1.0 IC =10 mA VCE = -15V
f =100 mc
COb Output Capacitance 9.0 pf IE =0 VCB = -10V
CTE Emitter Transition Capacitance 11 pf IC =0 VEB =-05V
ICBO Collector Cutoff Current 10 my A IE = 0 VCB = -15V
ICB0(15O C) Collector Cutoff Current 25 wA IE = 0 VCB = -15V
BV Collector to Base Breakdown -25 Volts I.=10puA I.= 0
CBO Voltage [ Note 4] c E
VCER(sust) Collector to Emitter Sustaining -25 Volts I.=30 mA RBE = 10Q
Voltage | Note 4] (pulsed)
BVEBO Emitter to Base Breakdown -5.0 Volts IC =0 IE = 10 pA
Voltage

313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435
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NOTES:
(1) “These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired.
(2) Thesé aré steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations.
(3) These ratings give 2 maximum Junctxon temperature of 200°C and junction-to-case thermal resistance 'of 146 °C/Watt (deratmg factor of 6.85 mW/°C)
(4) Rating refers to a high current point where collector-to-emitter voltage is lowest.
(5) Pulse Conditions: length = 300 usec; duty cycle < 1%.

2N9I6 2N9I6
1004 | 100 0 _(5Y

-1.5V -1.5V
0

INPUT "™ 2N869 21869 OUTPUT
100 0 |00:1§3.9K§3.9K 100 0

2K

I|p——o0

<L+20V

COMPLEMENTARY HIGH SPEED NON-SATURATED
STEERING LOGIC CURRENT

tpd < 5 nsec/stage
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2N869A

PNP HIGH-SPEED SWITCH AND RF AMPLIFIER

DIFFUSED SILICON PLANAR EPITAXIAL TRANSISTOR

The 2N869A is a 550 mc 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 —65°C to +200°C
Operating Junction Temperature 200°C Maximum
Lead Temperature (Soldering, 60 sec time limit) 300°C Maximum
Maximum Power Dissipation
Total Dissipation at 25°C Case Temperature 1.2 Watts
[Notes 2 and 3]
at 100°C Case Temperature 0.68 Watt
[Notes 2 and 3]
at 25°C Ambient Temperature 0.36 Watt

[Notes 2 and 3]

Maximum Voltages and Current

Veso Collector to Base Voltage —25 Volts
Veeo Collector to Emitter Voltage [Note 4] —18 Volts
Vo Emitter to Base Voltage —5.0 Volts
lc  Collector Current 200 mA

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

PHYSICAL DIMENSIONS
in accordance with
JEDEC (TO-18) outline

.230
S o DIA
19504 e .209
178 ;

030 | .210

MAX.i 170
Seating i_ —— *_
Plane f |

500 MIN.

3 LEADS ” [l l]
019 L
01601A- .

45° \/ \/
.046%2048
.036 .028

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. UNITS TEST CONDITIONS

he: DC Pulse Current Gain [Note 5] 40 75 120 le=30mA Veg=-05V

he: DC Pulse Current Gain [Note 5] 30 67 lc=10mA Vei=-03V

hee DC Pulse Current Gain [Note 5] 25 30 le =100 mA Vge=—10V

Vee (sat) Collector Saturation Voltage —0.07 —0.15 Volts Ic=10mA ls=1.0mA

Ve (sat) Collector Saturation Voltage —0.1 —0.2 Volts Ic=30mA lg=3.0mA

Ve (sat) Collector Saturation Voltage —0.28 —0.5 Volts Ic=100mA [z=10mA

h¢. High Frequency Current Gain 4.0 5.5 le=10mA Vg =-15V
(f =100 mc)

Vceo (sust)  Collector to Emitter Sustaining —18 Volts Ic=10mA lg=0
Voltage [Notes 4 and 5] (pulsed

ton Turn On Time [Note 6] 23 50 nsec Ilc=30mA lsy = 1.5 mA

tos Turn Off Time [Note 6] 34 80 nsec Ilc=30mA lsg = 1.5 mA

Additional Electrical Characteristics on page 2. IBZ ~—15mA

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 usec; duty cycle =1%.
(6) See switching circuit for exact values of I, I, and I,.
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mA

- COLLECTOR CURRENT -

T - COLLECTOR CURRENT - mA I

mA

- COLLECTOR CURRENT -

Ic

FAIRCHILD TRANSISTOR 2N869A

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

SYMBOL CHARACTERISTICS MIN. TYP. MAX. UNITS TEST CONDITIONS
hee DC Pulse Current Gain [Note 5] 40 95 120 lce=10mA Ve=-50V
hee (—=55°C) DC Pulse Current Gain [Note 5] 17 43 le=30mA Veu=-05V
Vie (sat) Base Saturation Voltage —0.78 —0.92 -0.98 Volts lc =10 mA ls=1.0mA
Vi (sat) Base Saturation Voltage —0.85 —1.1 -1.2 Volts le = 30 mA ls =3.0mA
Vi (sat) Base Saturation Voltage —1.4 —1.7 Volts lce=100mA [z=10mA
lces * Collector Reverse Current 0.05 10 nA Vee= —15V Ve =0

lcso (150°C) Collector Cutoff Current 0.1 25, pA Ves = —15V le=0

Cos Output Capacitance, 3.0 6.0 pf Vs = =5.0V le=0

9;: Emitter Transition Capacitance 3.8 6.0 pf Vs = —0.5V le=0

BVceo Collector to Base Breakdown Voltage -25 Volts le = 10 ¢A le=0

BVces Collector to Emitter Breakdown Voltage —25 Volts le = 10 @A Ve =0

BV:so Emitter to Base Breakdown Voltage —5.0 Volts Je = 10 wA le=0

TYPICAL COLLECTOR AND BASE CHARACTERISTICS*

* Single family characteristics on Transistor Curve Tracer
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FAIRCHILD TRANSISTOR 2N869A ‘

COLLECTOR-BASE REVERSE

CURRENT VERSUS

REVERSE BIAS VOLTAGE

TYPICAL ELECTRICAL CHARACTERISTICS
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| FAIRCHILD TRANSISTOR 2N869A '

TYPICAL ELECTRICAL CHARACTERISTICS
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FM870 - 2N1889
FM871 - 2N1890

2N870
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™ rehabmty 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
imdproved F?.rformance in high frequency circuits such as electrostatic deflection amplifiers for CRT’s and high level
video amplifiers.

ABSOLUTE MAXIMUM RATINGS [Note 1] FM870 2N1889 2N870
FM871 2N1890 2N8T71
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 3] 4.0 Watts 3.0 Watts 1.8 Watts
at 100°C Case Temperature [Note 2 and 3] 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
Veio  Collector to Base Voltage 100 Volts 100 Volts 100 Volts
Veen  Collector to Emitter Voltage (Re: < 102)[Note 4] 80 Volts 80 Volts 80 Volts
Veeo  Collector to Emitter Voltage [Note 4] 60 Volts 60 Volts 60 Volts
Veso Emitter to Base Voltage 7.0 Volts 7.0 Volts 7.0 Volts

ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted)

PHYSICAL DIMENSIONS

in accordance wit
JEDEC (T0-46) outlme

230
DA
195 2

178 DIA. —«I.—.-! 085
065
i ]

Seating .

Plane
"'"‘ 500 MIN.
ZOLSADS
1
012 DIA.

BASE
COLLECTOR

K .048
.036 028
NOTES: All dimensions in inches.
Leads are gold-plated Kovas
Lead No. 3 internally cn nnul to case
Packsge weight is 0.34

FM870 o FM871

PHYSICAL DIMENSIONS

in accordance wit
JEDEC (TO-5) wtllne

319
3ss, g
Hiom

125
009

Seating

Plane ¥ ," " L

3 LEADS
013
01604 |] ﬂ -

(39

0
0

Collector

NOTES: All dimensions in inches
Leads aro goid-plated kovar
Collector internally connected to case
Package weight is 1.1 grams.

2N1889 e« 2N1890

2N870-FM870 2N871-FM871
2N1889 2N1890
SYMBOL CHARACTERISTIC MIN. TYP. MAX. MIN. TYP. MAX. UNITS _ TEST CONDITIONS
hee DC Pulse Current Gain{Note5] 40 75 120 100 130 300 le=150mA Vee =10V
hee DC Pulse Current Gain [Note 5] 35 80 135 lc= 10mA Ve =10V
hee (—55°C) DC Pulse Current Gain{Note 5] 20 40 65 le= 10mA Vee =10V
Fe DC Current Gain 20 50 95 le=01mA V=10V
Ve (sat) Base Saturation Voltage 08 09 08 09 \Volts lc= 50mA |z =50mA
Vee (sat) Collector Saturation Voltage 06 1.2 035 1.2 Volts lc= 50mA lg=50mA
Vee (sat) Base Saturation Voltage 09 13 09 13 Volts |c=150mA s = 15mA
Vee (sat) Collector Saturation Voltage 25 5.0 1.3 50 Volts Ic=150mA s = 15mA
hye High Freqtll\;'ancy Current Gain 25 4.0 30 50 lc= 50mA Vee=10V
= Hz
Cobe Output Capacitance 13 15 13 15 pF k= 0 Veg = 10V
Cre Emitter Transition Capacitance 60 85 60 85 pF le= 0 Ves =05V
ceo Collector Cutoff Current 04 10 04 10 nA le= 0 Ve =75V
Iceo (150°C) Collector Cutoff Current 1.0 15 1.0 15 LA k= 0 s =75V
BVceo Co\l/lelcttor to Base Breakdown 100 100 Volts lc= 0 le=0.1mA
oltage
Veer (sust) Collector to Emitter Sustaining 80 80 Volts lc=100mA Re <109
Voltage [Note 41 (pulsed)
Veeo (sust) Collector to Emitter Sustaining 60 60 Volts lc= 30mA L=
Voltage [Note 4] (pulsed)
BVeso Em‘}ttler to Base Breakdown 7.0 7.0 Volts lc= 0 le=0.1mA
oltage
leso Emitter Cutoff Current 01 10 0.1 10 nA le= 0 Ves = 5.0V
* 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 2N1890 58.3°C/watt (derating factor of 17.2 mW/°C) and for the 2N870 and 2N871 97.1°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 us; duty cycle = 1%.

PHYSICAL DIMENSIONS

in accordance wit
JEDEC (T0-18) nullme

.230
195 DIA.
178 DAt -fz""
.030 .210
MAX. 170
Seating r

p.arrjﬂ]'[l— AT
3 LEADS 500 MIN.
S 11177

ETI4ANN
036 s
NOTES: All dimensions in inches
Leads are gold-plated Kovar®

Lead No. 3 internally connected to case
Package weight is 0.44 gram

2N870 o« 2N871

FAIRCHILD

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 TRANSIS_TQRS’ FM870  FM871 ¢ 2N1889 ¢ 2N1890 ¢ 2N870 ¢ 2N871

SMALL SIGNAL CHARACTERISTICS (f = 1 kHz)

FM870-2N1889 - FM871.2N1890
2N870 2N8T1
SYMBOL CHARACTERISTIC - o MIN. TYP. MAX. MIN. TYP. MAX. UNITS TEST CONDITIONS
hie Input Resistance 200 269 30 20 275 30 ohms lc=10mA Ve =50V
hie Input Resistance 40 61 80 40 64 80 ohms lc=50mA Ve =10V
hob Output Conductance 0.12 05 015 03 amho.  le=1.0mA Ve =50V
oo Output Conductance ‘ _ 0.14 05 016 03 pmho  le =50mA  Ves =10V
hep Voltage Feedback Ratio 0.52 125 0.92 1.50 x10¢  le=10mA Ve =50V
N Voltage Feedback Ratio 0.59 150 . 084 150 x10*  le=50mA Ve =10V
hee Small Signal Current Gain 30 72 100 50 125 200 le=10mA Ve:=50V
hre Small Signal Current Gain 45 80 150 70 149 300 le=50mA Ve =10V
hie Input Resistance 23 35 kohms lc=10mA Ve =50V
Noe Qutput Conductance 9.0 16.5 gmho le=10mA Ve =50V
fre Voltage Feedback Ratio 3.0 4.6 x10*  le=10mA Ve =50V
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2N910 * 2N911 « 2N912 « 2N1973 « 2N1974 - 2N1975
| NPN SMALL SIGNAL

DIFFUSED SILICON PLANAR* TRANSISTORS

GENERAL DESCRIPTION - These NPN Double-Diffused Silicon Planar Transistors
are designed for small-signal type applications. They replacegrown junction and mesa
types such asthe 2N333 through 2N336 and 2N1564 through 2N1566, Their improved

performance is reflected in lower noise... tighter parameter limits... lower SIONS
i i1 5 " PHYSICAL DIMENSION PHYSICAL DIMENSIONS
leakage... and improved characteristic stability with age, The "h' parameters are in accordance with in accordance with
specified at two operating levels.- The three small-signal beta ranges, 76to 200, JEDEC (TO-18) outline JEDEC (TO-5) outline
36 to 90 and 18 to 50; cover most small-signal applications. BVCBO of 100 volts L
. 395 00
and £, of 80 MHz offer a wide range of applications in Class-A amplifiers, “3038 DIA. 050 C
ABSOLUTE MAXIMUM RATINGS (25°C) (Note 1) 2N910 2N1973 030 MAX. .zlo 125
2N911 2N1974 o zIo ]
Maximum Temperatures 2N912 2N1975 U Tt JTT o
o ° ° ° 500 MIN 3 LEADS 15 MIN.
Storage Temperature -65°C to +300°C -65°C to +300°C [l : 8}2“‘* n ﬂ
Operating Junction Temperature +200°C Maximum +200°C Maximum
Maximum Power Dissipation (Notes 2 & 3) : — 050
Total Dissipation at 25°C Case Temperature 1.8 Watts 3.0 Watts N D 0?0 {
at 100°C Case Temperature 1.0 Watt 1,7 Watts 1 T 100
7 T
i at 25°C Ambient Temperature 0.5 Watt 0.8 Watt N caflector
o 3
i Maximum Voltages .g%g
| § {
“ vCBO Collector to Base Voltage 100 Volts 100 Volts NOTES: All drmensions n snches NOTES: Al simersions i nches
! VeEr Collector to Emitter Sustaining Voltage 80 Volts 80 Volts . G oot s oty et o e
| VCEO Collector to Emitter Sustaining Voltage 60 Volts 60 Volts )
vEBO Emitter to Base Voltage 7.0 Volts 7.0 Volts 2N910 2N911 2N912 2N1973 2N1974 2N1975
ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted)
j ) 2N910 2N911 2N912
! 2N1973 2N1974 2N1975 -
Symbol Characteristics Min. Typ. Max. Min. Typ. Max. Min, Typ. Max, Units Test Conditions
hFE DC Pulse Current Gain (Note 5) 75 135 35 70 15 42 IC = 10 mA VCE =10 V
heg DC Current Gain 35 100 20 45 10 33 Io= 0.1 mA VCE =10 V
hFE(150°C) DC Pulse Current Gain (Note 5) 30 50 15 30 10 15 Ic = 10 mA VCE =10 V
VBE(sat) Base Saturation Voltage 0.6 0.65 0.8 0.6 0.65 0.8 0.6 0.65 0.8 Volts IC = 10 mA IB = 1,0 mA
VCE(sat) Collector Saturation Voltage 0.13 0.4 0.13 0.4 0.16 0.4 Volts IC = 10 mA IB = 1.0 mA
VBE(sat) Base Saturation Voltage . 0.72 0.9 0.73 0.9 0.7 0.9 Volts Ic= 50 mA Iy = 5.0 mA
VC E(sat) Collector Saturation Voltage 0.22 1.2 0.22 1.2 0.24 1.2 Volts Ic = 50 mA [B = 5.0 mA
hfel High Frequency Current Gain 3.0 4.0 2,5 3.5 2.0 3.0 Ic = 50 mA VCE =10 V
(f = 20 MHz) .
Cobo Output Capacitance 15 15 15 PF » IE =0 VCB =10 V
Cibo Input Capacitance 85 85 85 pF IC =0 VEB =05V
NF Noise Figure (Note 6) 12 15 18 dB IC = 0.3 mA vCE =10 V
ICBO Collector Cutoff Current 25 25 25 muA IE =0 VCB =7 V
ICBO(ISO C) Collector Cutoff Current 15 15 15 uA IE = 0 VCB =75 V
BVCBO Collector to Base Breakdown Voltage 100 100 100 Volts IC = 100 pA IE =0
VCER(sust) Collector to Emitter Sustaining 80 80 80 Volts IC = 100 mA RBE <10 @
Voltage (Notes 4 and 5) (pulsed)
VCEo(sust) Collector to Emitter Sustaining 60 60 60 Volts IC = 30 mA [B =0
Voltage (Notes 4 and 5) ’ (pulsed)
BVEBO Emitter to Base Breakdown Voltage 7.0 . 1.0 7.0 Volts IC =0 IE = 100 A
Irgo Emitter Current 25 25 25 mupA I,= 0 Vep = 5.0V
* Planar is a patented Fairchild process.
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 2N910e 2N1973

SMALL SIGNAL CHARACTERIST‘ICS(f=1‘kHZ) :

Symbol Characteristics Min. Typ. Max. Units Test Conditions
hfe Small Signal Current Gain 76 125 200 IC = 1.0 mA VCE<= 5.0 V
hfe Small Signal Current Gain 80 140 200 Ic = 5.0 mA VCE = 50V
hib Input Resistance 20 26 30 Ohms IC = 1.0 mA VCB = 50V
h, Input Resistance 4.0 6.0 - 8.0 ' Ohms I. = 50 mA V. = 50V
ib - C CB
hrb Voltage Feedback Ratio : 0.75 3.0 x10 IC = 1,0 mA VCB = 50V
hrb" Voltage Feedback Ratio 0.95 : 4.0 x10—4 XC = 5,0 mA VCB = 5.0 V
hob Output Conductance 0.13 0.5 pmho IC = 1.0 mA vCB = 5.0 V
hob Output Conductance 0.2 1.0 umho IC = 5,0 mA VCB = 5.0V
hie Input Resistance 1000 1800 Ohmsv lc = 5.0 mA VCE = 50V
hoe Output Conductance 20 . 100 umho Ic = 5.0 mA VCE = 50 V
SMALL SIGNAL CHARACTERISTICS (f=1 kHZ)
Symbol Characteristic Min. Typ. Max, Units Test Conditions
hfe Small Signal Current Gain 36 65 90 IC = 1.0 mA VCE = 50V
hfe Small Signal Current Gain 40 70 100 . Ic = 5,0 mA VCE = 50V
hib Input Resistance - 20 25 30 Ohms IC = 1,0 mA CB ° 50 Vv
hib Input Resistance 4.0 6.0 8.0 . Ohms Ic = 5,0 mA vCB = 50V
hrb Voltage Feedback Ratio 0.45 1.25 x10'4 IC = 1,0 mA VCB = 50V
hrb ‘Voltage Feedback Ratio 0.7 1,75 .xlo'4 IC = 5,0 mA VCB = 50V
N hob' Output Conductance 0.13 0.5 . pmho IC = 1.0 mA VCB = 5,0 V
hob Output Conductance 0,15 1.0 Lmho IC = 5,0 mA vCB 5.0 V
hie Input Resistance 600 1000 Ohms IC = 5.0 mA VCE = 50V
hoe Output Conductance 10 50 umho IC = 5.0 mA VCE = 50V
SMALL SIGNAL CHARACTERISTICS (f=1 kHZ)
Symbol : Characteristic Min. Typ. Max, Units : Test Conditions
hfe Small Signal Current Gain 18 38 50 IC = L0 mA VCE = 50 V
hfe Small Signal Current Gain 20 45 50 IC = 5.0 mA VCE = 50 V.
hib Input Resistance 20 26 30 Ohms IC = 1,0 mA VCB = 50V
hib Input Resistance 4.0 6.0 . 8.0 Ohms IC = 5.0 mA vCB = 50V
By Voltage Feedback Ratio 0.3 1.25 x107% I, = L0mA Vop = 50V
hrb Voltage Feedback Ratio ! 0.5 .75 xlO-4 IC = 5,0 mA VCB = 5.0V
hob Output Conductance 0.13 0.5 umho I(‘: = 1,0 mA VCB = 50V
hob : Output Conductance 0.2 1.0 | Hmho IC = 5.0 mA VCB = 50V
hi e Input Resistance 350 600 Ohms IC = 5,0 mA VCE = 50V
hoe Output Conductance 8.0 25 pmho IC = 5,0 mA VCE = 50V
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 operation,

(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
2N1973, 2N1974, and 2N1975; for the 2N910, 2N911, 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 2N1973, 2N1974, and 2N1975; for the 2N910, 2N911, and 2N912 350°C/Watt (derating factor of 2.86 mW/°C).

‘ (4) Rating refers to a high current point where collector-to-emitter voltage is lowest.
(5) Pulse Conditions: length = 300 usec; duty cycle < 2%.
(6) Frequency = 1000 Hz,. 200 Hz bandwidth, Rg = 510 Q.
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NPN SATURATED LOGIC SWITCH AND VHF AMPLIFIER

DIFFUSED SILICON PLANAR EPITAXIAL TRANSISTOR

GENERAL DESCRIPTION - The 2N914 is an NPN Double-Diffused Silicon Planar . Epitaxial
Transistor encased in the JEDEC TO-18 package.
popular 2N706 and 2N708, andalsogives greater latitude in circuit design. The Planar structure

It provides improved operation over the

PHYSICAL DIMENSIONS
in accordance with
JEDEC (TO-18) outline

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

gives an extremely low VCE(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 195 ;33301»1'
. - 178D
driver at collector currents up to 500 milliamperes. ¥
030 219
: MAX. .170
ABSOLUTE MAXIMUM RATINGS (Note 1) Seating - |
Plane
Maximum Temperatures I

Storage Temperature
Operating Junction Temperature

Lead Temperature (Solder, No Time Limit)

Maximum Power Dissipation

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

Total Dissipation at 25°C Case Temperature (Notes 2 and 3) 1.2 Watts
at 100°C Case Temperature (Notes 2 and 3) 0.68 Watt
at 25°C Ambient Temperature (Notes 2 and 3) 0.36 Watt
Maximum Voltages
Vero Collector to Base Voltage 40 Volts N e s g vovar
Verr Collector to Emitter Voltage (RBE <109Q) (Note 4) 20 Volts g:mt;::::::aﬁl;y;::ng;a to case
VC EO Collector to Emitter Voltage (Note 4) 15 Volts
VEBO Emitter to Base Voltage 5.0 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) 30 55 120 IC = 10 mA VCE = 1.0 V
hFE(-55°C) DC Pulse Current Gain (Note 5) 12 28 Ic = 10 mA VCE = 1,0 V
hFE DC Pulse Current Gain (Note 5) 10 17 IC = 500 mA VCE = 50V
VBE(sat) Base Saturation Voltage 0.70 0.74 0.80 Volts IC = 10 mA IB = 1.0 mA
VCE(sat) Collector Saturation Voltage 0.40 0.70 Volts IC = 200 mA IB = 20 mA
VC E(sat) Collector Saturation Voltage (Note 6) 0.20 0.25 Volts IC = 10 IB
(-55°C to +125°C)
heo High Frequency Current Gain 3.0 3.7 . = 20 mA VCE = 10 V
(f = 100 Mc)
Cobo Output Capacitance 4.5 6.0 pf IE = VCB = 10 V
ibo Input Capacitance 9.0 pf IC = VEB = 0.5V

SEMICONDUCTOR

A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION
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FA!RCHILD TRANSISTOR 2N914

g

*

ELECT RIcAL CHARACTERISTK:S (25°C Free Alr Temperature unless otherwise noted)

Symbol : & Characteristics Min.  Typ. Max., Units Test Conditions -
ICBO Collector Cutoff Current 4.0 25 mpA Ig = 0 VCB 20 V
o, - - -
ICBO(ISO C) Collector Cutoff Current 3.0 15 LA IE =0 VCB 20 V
BVCBO Collector to Base Breakdown Voltage 40 Volts IC = 1.0 uA IE = 0
VCER(sust) Collector to Emitter Sustaimng Voltage 20 Volts I = 30 mA RBE <10 Q
(Notes 4 and 5) . (pulsed)
VCEo(sust) Collector to Emitter Sustaining Voltage 15 Volts Ic = 30 mA IB =0
(Notes 4"and 5) (pulsed)
BVEBO Emitter to Base Breakdown Voltage 5.0 Volts IC = 0 IE = 10 puA
BO Emitter Current 0.007 0.1 LA Ic =0 VEB = 40V
o - -
ICEX(125 C) Collector Current 3.0 19 LA VCE = 20 V VBE = 40,25V
g Charge Storage Time Constant (Notes 7 and 8) 13 20  nsec C 1™ 20 mA, Igo® -20 mA
t d+r Tux'n On Time (Note 8) 25 40 nsec IC ~ 200 mA IB 1 & 40 mA
ts o ) Turn ?ff Tix:ne (Note 8) 25 40 nsec I ~ 200 mA, IB 1™ 40 mA IB2 ~ -20 mA
NOTES:

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

(3) These ratings give a maximum junction: tempgrature 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 2.1 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 usec; duty cycle = 1%.

(6) Io = 1.0 mA through 20 mA.

(7) Measured on Sampling Scope. PW > 200 nsec,

(8) See switching circuits for exact values of 1, IB P 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- PHYSICAL DIMENSIONS
cillator applications. in ‘accordance with
JEDEC (TO-18) outline

230

'i?gDIA ‘ZOQDIA’
ABSOLUTE MAXIMUM RATINGS [Note 1] 39 31;3
Seating , r— L
Maximum Temperatures Plane 1 /u l
Storage Temperature —65°C to +300°C 3 LEADS 500 MIN.
Operating Junction Temperature ) 200°C Maximum 2o, " [I ”J

Lead Temperature (Soldering, No Time Limit) 300°C Maximum

Maximum Power Dissipation

Total Dissipation at 25°C Case Temperature [Notes 2 and 3] 1.2 Watts
at 100°C Case Temperature [Notes 2 and 3] 0.68 Watt
at 25°C Ambient Temperature [Notes 2 and 3] 0.36 Watt 45°\// NS
.046\/ g 2_,048
.036 .028
Maximum Voltages 2N915 2N916
Vao Collector to Base Voltage » 70 Volts 45 Volts NOTES: s are ol st var
Vero Collector to Emitter Voltage [Note 4] 50 Volts 25 Volts Padhate e s0 44 g %
Vuo Emitter to Base Voltage 5.0 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 TEST CONDITIONS
hee DC Pulse Current Gain [Note 5] 50 110 200 lce=10mA V=50V
hee DC Pulse Current Gain [Note 5] 50 100 200 lc=10mA V=10V
Vee (sat) Base Saturation Voltage 0.77 0.9 0.78 0.9 Volts lc=10mA Iz =1.0 mA
Ve (sat) Collector Saturation Voltage 045 1.0 0.25 0.5 Volts lce =10 mA lg = 1.0 mA
hs. High Frequency Current Gain 25 3.6 3.0 4.0 lc=10mA V=15V

(f =100 mc)
Cos Output Capacitance 3.0 3.5 pf le=0 Ve = 10
Cos Output Capacitance 4.2 6.0 pf le=0 Ve =5.0V
Cre Emitter Transition Capacitance 6.5 10 6.5 10 pf le=0 Vg =05V

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 6.9 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 usec; duty cycle =1%. :

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

; 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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e b

FAIRCHILD TRANSISTOR 2N915

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

SYMBOL CHARACTERISTIC Min. Typ. Max. UNITS TEST CONDITIONS
leso . Collector Cutoff Current 0.8 10 nA le=0 V=60V
fceo (150°C) Collector Cutoff Current 0.5 30 wA le=0 Ve = 60V
BVcio “Collector to Base Breakdown Voltage 70 Volts =0 lc = 100 pA
Veeo (sust) Collector to Emitter Sustaining Voltage 50 Volts le =10 mA lb=0
[Notes 4 and 5] (pulsed)
BVeo Emitter to Base Breakdown Voltage 5.0 Volts le = 10 kA le=0
r'Ce Collector Base Time Constant (f = 40 mc) 170 300 psec lc=10mA Vg =10V
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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
hye Small Signal Current Gain 40 115 200 40 100 200 le=10mA V=50V
50 140 250 50 120 250 le=50mMA V=50V
hie Input Resistance 3.0 6.0 26 6.0 Kohms Ilc=10mA V=50V
0.7 20 0.6 20 Kohms lc=50mA V=50V
Noe Output Conductance 12 75 6.0 75 wmho lc=10mMA Ve=50V
45 125 35 125 wmho Ilc=50mA V=50V

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

SYMBOL CHARACTERISTIC Min. Typ. Max. UNITS TEST CONDITIONS
lcso Collector Cutoff Current 0.1 10 nA le=0 Ves = 30 V
leso (150°C) Collector Cutoff Current 0.2 10 rA le=0 Ve = 30V
BVeso Collector to Base Breakdown Voltage 45 Volts le = 10 pA le=0
Veeo (sust) Collector to Emitter Sustaining Voltage 25 Volts le = 10 MA l=0
[Notes 4 and 5] (pulsed)
BVeso Emitter to Base Breakdown Voltage 5.0 Volts le = 10 pA le=0
ro'Ce Collector-Base Time Constant (f = 40 mc) 200 300 psec le=10mA Ve =10V
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'N918

NPN ULTRA HIGH FREQUENCY OSCILLATOR AND AMPLIFIER

DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTOR

The 2N918 is an NPN double-diffused silicon PLANAR Epitaxial Transistor.

It is designedfor

low-noise high-frequency amplifiers; '1 GHz local o‘scilla}tqrs; nbn—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

Operating Junction Temperature

Lead Temperature (Soldering, No Time Limit)

Maximum Power Dissipation

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

PHYSICAL DIMENSIONS

.230
195 pa- 2090
178
.030 1
MAX. 18
Seating ] l
~ Plane /” IJ U T
.50 .
4 LEADS 0 MIN

Total Dissipation at 25°C Case Temperature (Notes 2 and 3) 0.3 Watt
i at 25°C Ambient Temperature (Notes 2 and 3) 0.2 Watt Emitter
Maximum Voltages and Current : ‘/
Vepo Collector to Base Voltage 30 Volts ) 45{5/ <
VC EO Collector to Emitter Voltage (Note 4) 15 Volts 046 f i A
VeBO Emitter to Base Voltage 3.0 Volts 036 :
IC Collector Current 50 mA NOTES: fﬂz:?':fﬂ;.m‘":ﬁ;a.
ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted)
Symbol Characteristics Min, Typ. Max. Units Test Conditions
hFE DC Current Gain 20 50 IC = 3.0 mA VCE = 1.0 Vv
VBE(sat) Base Saturation Voltage 1.0 Volts Ic = 10 mA IB = 1.0 mA
CE(sat) Collector Saturation Voltage 0.4 Volts IC = 10 mA IB = 1.0 mA
C obo Common-Base, Open-Circuit Output Capacitance 1.0 1.7 pF IE =0 VCB = 10 V
Cobo Common-Base, Open-Circuit Output Capacitance 1.8 3.0 pF IE =0 VCB = 0
Cibo Input Capacitance 2.0 pF IC = 0 VEB = 05V
ICBO Collector Cutoff Current 10 nA IE =0 VCB = 15 V
I 0(150 C) Collector Cutoff Current 1.0 LA IE =0 VCB =15 V
hfe High Frequency Current Gain (f = 100MHz) 6.0 9.0 IC = 4,0 mA VCE =10 V
G e Available Power Gain (nuetralized) (f = 200MHz) 15 18 dB IC = 6.0 mA VCB =12 V
P0 Power Output (f = 500 MHz) 30 40 mw Ic = 8.0 mA VCB = 15 V
n Collector Efficiency (f = 500MHz) 25 % IC = 8.0 mA VCB =15 V
NF Noise Figure (Note 5) 3.0 6.0 dB IC = 1.0 mA VCE = 6.0 V
f=60 MHz , Rg = 400
VCEO(sust) Collector to Emitter Sustaining Voltage (Note 4) 15 Volts IC = 3.0 mA IB =0
BVCBO Collector to Base Breakdown Voltage 30 Volts I,C = 1.0 pA IE =0
BVEBO Emitter to Base Breakdown Voltage 3.0 Volts [C = 0 IE = 10 pA
* Planar is a patented Fairchild process.
L]

313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435
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FAIRCHILD TRANSISTOR 2N918

TYPICAL COLLECTOR CHARACTERISTICS*
v | LA ] e e T " a1 Ty - -55°C
T 8 ,\\“\" A T 3 W A #- 8.0 'Q,'l““‘h A ///.
A 4;:{// /,// T =iy /; E 1/6{ T VY
= [\ = . = o8
g ¢ (//}\ﬁ ; /// I g ¢ b 4 / £ 60 /% - /1]
s P A /] 3 A /] S T
B S 3
T e AV E o A/ s e P
3 s :‘;“: X V] 3 oA L7 / 24T T |
'0 2 :—ﬂu_%:,/: 4/ 'U 2 K__ MlmA ;UZU | 0.06mA > ’
e ) sms - =)
e Ig =0 o 's "0 o.0mA "1~
0 4 12 16 20 0 4 8 12 16 20 0 1
Vg - COLLECTOR VOLTAGE - VOLTS Vgg - COLLECTOR VOLTAGE - VOLTS 0 0 8.0 2 16 »
Vg - COLLECTOR VOLTAGE - VOLTS
TYPICAL ELECTRICAL CHARACTERISTICS
COLLECTOR-BASE DIODE REVERSE COLLECTOR CUTOFF CURRENT DC PULSE CURRENT GAIN
CURRENT VERSUS TEMPERATURE VERSUS REVERSE BIAS VOLTAGE VERSUS COLLECTOR CURRENT
5.0 —T—T 0.1 10—
< Fvggenv p . r: _;1; Veg - LoV
< 20 < 0 g
H = = w0 -\
g L0 é L~ o ]
S 0 A 3 e % 2 Y,
% ] A
§ 0.1 g o S w // = N
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S 0.05—1— 3 / g A 7 \
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» 50 7 100 12 150 0 4.0 3.0 12 16 2 0.01 0.1 1.0 10 100
Tj - JUNCTION TEMPERATURE - °C Vgg - COLLECTOR TO BASE VOLTAGE - VOLTS I¢ - COLLECTOR CURRENT - mA
COLLECTOR SATURATION VOLTAGE BASE SATURATION VOLTAGE INPUT AND OUTPUT CAPACITANCES
VERSUS COLLECTOR CURRENT VERSUS COLLECTOR CURRENT VERSUS REVERSE BIAS VOLTAGE
i 06 T L2 2.0
£ T . T T L]
Voo 3 1 Copo Output Capacitance, I = 0
g 0.. ? 1.0 n __/'/ ps » \’m ! put Capat E
§ -55°C g ——/// e //// Cipo Input Capacitance,
z 0.4 § 0.8 —— > =< -'a *\\,\ lc=0 N
5 5 T | T ¥ g v N
§ 0 % 0.6 A 5 <
g 0.2 A : 0.4 3 o C,p, Guarded Output Capacitance, 'E =0
g 100°¢ Z C s " ote5) N
L0 et == E 0.2 0.4
E) -55°C =
. %.1 0.2 05 L0 20 50 10 20 30 o 0.2 05 10 20 50 10 20 5 g.m 0.3 01 03 1.0 30 10 30
I¢ - COLLECTOR CURRENT - mA I - COLLECTOR CURRENT - mA REVERSE BIAS - UNITS
NOISE FIGURE VERSUS CONTOURS OF CONSTANT GAIN
FREQUENCY BANDWIDTH PRODUCT (f;)
16 u T T
u . e § i é g Ty » 55°C
e 1 \ ’ S /
z " \\ (I é 10 \ /
: N g & /
® - N / = &
g N / g 60 \
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* Single family characteristics on Transistor Curve Tracer.
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(output short circuit)

Yre
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(input short circuit)
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TYPICAL SMALL SIGNAL COMMON EMITTER “Y” PARAMETERS
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IRCHILD

NSISTOR 2N918

NEUTRALIZED 200 MHz POWER GAIN AMPLIFIER TEST CIRCUIT

*Vee
. RFC
TYPICAL PERFORMANCE 0.01uF
—————ik—
2
0.001uF  Output
20 —— —i I mpedance
s ) -p:gn
i 4 =
£
g 4 ~Jec 5 [1.5-7.50
4
% "05\110}
[—
§ 16 = [ Transistor
[ Under
' < '”-0} Input A Test
& I mpedance - 3-12pF
u 500
= -é' ‘IOOQ fo.muf
2 3 -
40 80 12 16 » Y - 35 Turns #16 wire; SN6" Dia.; 7116 Long. )
I, - COLLECTOR CURRENT - mA urns Ratio 4 to t+—
€ L - 8Turns !16wnre 118" Dia.; 7/8" Long. p IO.O5uF
Turns Ratio 8 to <1000Q -
L3 - 0.4-0.65pH, ad]ustable core -
Ve
TWO STAGE VIDEO AMPLIFIER INPUT TO OUTPUT DELAY —4ns
R.F 2V g,
Choke Choke
1 1
Se00 Impr qu IlOuF  JON st S P
1 1F 6V | Ly 90% aL 90%
1k B
6V 180Q
t 2uF OUTPUT
S2.4kn 3Lk t——o--- T
7 o.05pF
T — —fanois §5nsz
INPUT Lpf '\‘L 1
— 2N918 -
10% 1 10%
08 021 mEe3riu »iErva Tt
e 203 F g 12kQ 0 1 2 3 4 5 6 7 8 9 10
Ce TIME - ns
lOuf
OSuF T 10uF
Choke ] Choke

500 MHz OSCILLATOR TEST CIRCUIT

TYPICAL PERFORMANCE

N——}— 100 —— 50
(NOTE 3) 50 pF Vg * 1V
I~ 0,
75 oF OUTPUT Tp=5C ‘
{—€ l '9) 80 - PrT o R 0w
.
I (NOTE 1) Z - 2t 5
! Y ~ w
garc EtNOTEZ) 56 S P
= 0}’ NOE
- . ’ % =
+— 1 ] P
1000 pF 1000 pF NOTES: ) Ao 0 g
(1) Ceax plumbing consists of the following GR air lines: & g‘
b3S
32.2k0 RFC 2 Type 874 TEE o® -
1 Type 874 - D20 Adjustable Stub 2 74 10
L L 1 Type 874 - LA Adjustable Line /]
- - 1 Type 874 - WN3 Short - Circuit Termination
VEE Vee o 0
(2) 2 turns #16 AWG wire, 3/8 inch OD, 1-1/4 inch long 0 4.0 8.0 12 16 20
(3) 9 turns #22 AWG wire, 3/16 inch OD, 1/2 inch long Ig - COLLECTOR CURRENT - mA

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 584°C/Watt (derating factor of 1.71 mW,/°C). Junction-to-
ambient thermal resistance of 875°C/Watt (derating factor of 1.14 mW/°C).

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

(5) C b 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 (T0O-18) outline

ABSOLUTE MAXIMUM RATINGS [ Note 1] }gg DIA— r 20
Maximum Temperatures ’_" 209
Storage Temperature -65"C to +300°C %;g 030 MAX,
Operating Junction Temperature 175°C Maximum -
Lead Temperature (Soldering, 10 sec time limit) 230°C Maximum

Maximum Power Dissipation
Total Dissipation at 25°C Case Temperature [Notes 2 and 3] 0.6 Watt
at 25°C Ambient Temperature [Notes 2 and 3] 0.3 Watt

Maximum Voltages and Current

VCBO Collector to Base Voltage 45 Volts

Vapo Collector to Emitter Voltage [Note 4] 45 Volts

VEBO Emitter to Base Voltage 5.0 Volts

I Collector Current 30 mA

C NOTES: All dimensions in inches

Leads are gold-plated kovar
Collector nternally connected to case

ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted)

2N929 2N930
Symbol Characteristic Min.. Max. Min, Max, Units Test Conditions
hpp DC Pulse Current Gain [Note 5] 350 600 Io = 10mA V=50V
hFE DC Current Gain 60 150 IC = 500 LA vCE =50V
hFE DC Current Gain 40 120 100 300 IC = 104A VCE =50V
hpp (-55°C) DC Current Gain 10 20 Io = 104A Vop=50V
VBE Base-Emitter Voltage [Note 5] 0.6 1.0 0.6 1.0 Volt Ic = 10 mA Ig =05 mA
Vg (sat) Collector Saturation Voltage [ Note 5] 1.0 1.0 Volt Io = 10mA Ig =05mA
hib Input Resistance (f = 1 kHz) 25 32 25 32 Ohms IC = 1.0 mA VCB =50V
ho Output Conductance (f = 1 kHz) 1.0 1.0 wmho Ic = 1.0 mA Vep = 5.0V
hrb Voltage Feedback Ratio (f = 1 kHz) 600 600 x10_6 IC = 1.0 mA VCB =50V
hfe Small Signal Current Gain (f = 1 kHz) 60 350 150 600 IC = 1.0 mA VCE =50V
hfe High Frequency Current Gain (f = 30 MHz) 1.0 1.0 Ic =500 LA VCE =50V
ICBO Collector-Base Cutoff Current 10 10 nA IE = 0 VCB = 45V
ICES Collector-Emitter Cutoff Current 10 10 nA VCE = 45V VEB = 0
ICES (170°C) Collector-Emitter Cutoff Current 10 10 LA VCE = 45V VEB = 0
IEBO Emitter-Base Cutoff Current 10 10 nA IC = 0 VEB =50V
ICEO Collector-Emitter Cutoff Current 2.0 2.0 nA IB = 0 VCE =50V
C obo Output Capacitance 8.0 8.0 pF IE = 0 VCB =50V
NF Noise Figure 4.0 3.0 dB IC = 10pA VeE = 5.0V
f=1kHz,Rs=10kQ,BW = 200Hz
VCEO(suSt) Collector to Emitter Sustaining Voltage 45 45 Volts IC = 10 mA IB = 0
[Notes 4 and 5] (pulsed)
BVEBO Emitter to Base Breakdown Voltage 5.0 5.0 Volts IC = 0 IE = 10 nA
* Planar is a patented Fairchild process.
NOTES: )
(1) These ratings are limiting values above which the servi ility of any indivi i device may be impaired, M
(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. '
(9 Thaseseige gl st Jurlontemperstace o 17 td Smtow i ase vl resistanes o 267 O/t Geraing FAIRCHILD
(4) This rating refers to a high-current point where collector-to-emitter voltage is lowest. ”
(5) Pulse conditions: length =300 usec; duty cycle=2%.
SEMICONDUCTOR
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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 PHYSICAL DIMENSIONS
L in accordance with
type circuitry with the Fairchild 2N1985 and 2N1987. Typical fT is 50 mc. JEDEC (TO-18) outline
195
DIA—~
187 r:;ggg DIA
¥
ABSOLUTE MAXIMUM RATINGS [ Note 1] o 00
i
Maximum Temperatures SL&DSv/U UU wm
Storage Temperature -65°C to +150°C 08 o []ﬂ []
Operating Junction Temperature +150°C Maximum
100 vl
Maximum Power Dissipation 2N978 2N1991 \ffﬁ%\;_%
Total Dissipation at 25°C Case Temperature [ Note 2 & 3] 1.25 2.0 Watts Emittr - ‘1(1)0
at 100°C Case Temperature [ Note 2 & 3] 0.50 1.0 Watt . ‘45- K
. y Collector
at 25°C Ambient Temperature 0.33 0.6 Watt o 4 L% ot
Maximum Voltages e o
Vopgo - Collector to Base Voltage -30 Volts otecto ety g lo e
Vego Collector to Emitter Voltage -20 Volts 2N978
VEBO - Emitter to Base Voltage -5.0 Volts
ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted)
Symbol Characteristics Min. Max. Units Test Conditions PHYSICAL DIMENSIONS
T in accordance with
hFE DC Pulse Current Gain [ Note 5] 15 60 IC =150 mA VCE = -10V JEDEC (TO-5) outline
hpg DC Pulse Current Gain [ Note 5| 15 Io="80mA  Vgop= -10V
VBE(sat) Base Saturation Voltage -1.5  Volts Ic =150 mA IB = 15 mA
VCE(sat) Collector Saturation Voltage -1.5 Volts IC =150 mA IB = 15 mA
hfe High Frequency Current Gain 2.0 IC = 50 mA VCE = -10V
f =20 me
Cob Output C‘apacitance 45 pf IE = 0 VCB = -10V
IcBo Collec’tor Cutoff Current 5.0 LA Ip= 0 VeB”® -10V
_ ICBO(+150 C) Collector Cutoff Current 200 A IE = 0 VCB = -10V
VCEO(sust) Collector to Emitter Sustaining -20 Volts Ic =100 mA I}3 = 0
Voltage (Pulsed) [ Note 4] . X
i = - - 24
LLso Emitter Current 200 LA .= 0 Vg =-10V - \/f i
Copyright 1962 by Fairchild Semiconductor, a Division of Fairchild Camera and Instrument Corporation NOTES: All Gimensions in inches
NOTES: Leads are gold-plated kovar
Colector internally connected to case
(1) These ratings are limitihg 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. 2N1991

(3) These ratings give a maximumi junction temperature of 150°C and junction-to-case thermal resistance of 62.5°C/watt (derating
factor of 16 mW/°C) for the 2N1991; and for the 3N978, 100°C/watt (derating factor of 10 mW/°C).

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

(5) Pulse conditions: length = 300 usec; duty cycle = 1%.

, SEMICONDUCTOR
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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
JEDEC TO-18 outline.

germamum units in many applications.

It is designed as a high- frequency,

ABSOLUTE MAXIMUM RATINGS (Note 1)

Maximum Temperatures
Storage Temperature
Operating Junction Temperature
Maximum Power Dissipation

silicon PNP planar epitaxial transistor packaged in the
low noise, general-purpose transistor which will replace

-65°C to +200°C
200°C Maximum

PHYSICAL DIMENSIONS
in accordance with
JEDEC (TO-18) outline

.230
DIA.
195 1209
(17801
.030 210
MAX. 170
Seating i ——

GARIIN

Total Dissipation at 95°C Case Temperature (Notes 2 & 3) 1.2 Watts
at 100°C Case Temperature (Notes 2 & 3) 0.68 Watt
at 25°C Ambient Temperature 0.36 Watt
Maximum Voltages
VCBO Collector to Base Voltage -20 Volts
VCEO Collector to Emitter Voltage (Note 4) -15 Volts
VEBO : Emitter to Base Voltage -4,0 Volts NOTES: C‘.‘.Z;”;'.“.‘;m.;ti o
Collector internally connected to case
ELECTRICAL CHARACTERISTICS (25°C Unless Otherwise Noted) ekt
Symbol Characteristic Min. Type. Max. Units Test Conditions
hFE DC Current Gain (Note 5) 35 140 IC = 20 mA VCE =-1.0V
VBE(sat) Base Saturation Voltage -0.95 Volts IC = 20 mA IB = 2.0 mA
v E(saLt) Collector Saturation Voltage ‘ -0.2 Volts IC = 20 mA IB = 2.0 mA
fT Gain Bandwidth Product 100 ) Mc IC = 10 mA VCE =-10 V
Cobo Output Capacitance 10 pf IE =0 vCB =-10 V
cibo Input Capacitance 11 pf IC =0 VEB =-05V
*ICBO Collector Cutoff Current 5.0 nA g = 0 VCB =-15 V
ICBO ~ Collector Cutoff Current (150°C) 25 LA IE =0 VCB =-15 V
ton Turn On Time 65 nsec IC = 10 mA, IB 1 -IB 9= 1.0 mA
toff Turn Off Time 125 nsec IC = 10 mA, IB 1 -IB 9 = 1.0 mA
NF Noise Figure (Note 6) 6 db Ic = 100 pA VCE = 50V
n 100 Mc Oscillator Efficiency 40 % IC = 10 mA VCB =-10 V
BVCBO Cglélet;tgo: to Base Breakdown -20 Volts IC = 10 pA IE =0
VCEO(sust) Collector to Emitter Sustaining -15 Volts IC = 10 mA IB =0
Voltage (Notes 4 and 5) (pulsed)
BVEBO E{:,x;:::;eto Base Breakdown -4.0 Volts IE = 10 uA IC =0
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.

. Rating refers to a high current point where collector-to-
. Pulse Conditions: length = 300 usec; duty cycle <1%.

. £=1Kc, Power Bandwidth of 200 cps, R, = 2 K,

DD s W

G

313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415)7962-5011, TWX: 910-379-6435

emitter voltage is lowest.

. These are steady state limits, The factory should be consulted on applications involving pulsed or low duty cycle operation.
. 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),
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FAIRCHILD TRANSISTOR 2N995

TYPICAL COLLECTOR AND BASE CHARACTERISTICS*

COLLECTOR CHARACTERISTICS COLLECTOR CHARACTERISTICS BASE CHARACTERISTICS
-10 50 -50
s L~ 1000 Ty |
o> , T = 100°C A o50mh T =100°C
s eSS s - AW 2 -0 e ah MAL 2 -0 .
. /'°/(& A // /1, i A o 40mh - 40 ;"" *TI- OE"A
— 06 —- = - fef— —
P /] £, o Todsm E L om Froms
& Py & 7 T 13 [P !
3 i / 3 / _030mA 3 120 ma—f | [ HH—50ma
o a x —+
2 A e | )/ / 2 A — -0Z5mh g Ig=-10 mA—>
L4 N g s -2 =020 mA w -20
= = =
s // ‘°°3m| 4 ¢ o -0/5mA g
l +
2 = ——__10,02 mhA__L—1 / ‘ T -o_ulij £ 0
e |
001 mA \ - -005mA
e 15=0
% w4 8 ) "6 20 % T Y R T T 210 % 04 S8 -z Cie -0
Ve - COLLECTOR VOLTAGE - VOLTS Ve - COLLECTOR VOLTAGE - VOLTS Vge - BASE VOLTAGE - VOLTS
-0 T T =30 T T -50
o /// T = 259 5™ gplma | | T=25°C }
- T L
IR «: 1, - /, orlma | L ol T2
g g o d //, < .06|mA g ~40 mA «— ~90 mA
' & & A Iy £ = ' —1 f
= > = = - 4 1 .
| s 1~ / I = -0.5/mA g 130 mA ~70mA
& -6 Q%‘“ « -30 & - T T T T
3 /EO // = 3 -20 mA—p> -50mA
b 3 / -04|mA It
5 *ogl 4 « 5 LI
g I p " I S = Ig=-10 mA—]
=g 1 o06(= el S 20 / ~03 | mA =0
3 — 3
g T olett] /) 2 pall A g
' A_ T b -0.2|m \
" 04/m : o
LAY 1 ; " ] / \ = 0 / L 2 0
T0.03[mA_T—1 / \ ot lma
1 _-002/mA / ~0.1 |m
T
0 7201 mé V‘F ° Is70 0 J
o 2 -8 i 16 20 % 02 704 0.6 08 710 0 04 08 1.2 16 20
Ve - COLLECTOR VOLTAGE - VOLTS Vce ~ COLLECTOR VOLTAGE ~ VOLTS Vge - BASE VOLTAGE - VOLTS
T 7 T T -50 T -50 _[ [
S L = >
LTI T k] |
A T2 seec /A T amh TL-65°C
< -8 /}4§ 1 ,/ / < -40 - T
- OS5 LT & cl.2mA € ~40 mA < ~90 mA
' . )g\‘\/ A 1 ] + ! = i,
s > -~ / I H 5 1.0 mA = -30 ma 4—-70ma
& ¢ P N1 & .30 I 2 3 ] [
= 0N 4 & 7 1 = f !
g gl 1/ g -08ma 3 -20ma—f= | | | 1—-50m
« 0.\ 7 « o I x T
g . | A 7 2 / _06mA = » I = -10 mA—>]
ER 0.0 s -2 ] g
2 P Al S / -0.4mA—] 3
; 4 0080 = / ) - !
S P st P FOY L o A I CIY
-2 0.06 —- -10 T d
] —o.gj.'n_r JIAN -02 mA
00z/nd 10 l3=:O
K - - 12 16 =20 o 02 04 ~08 08 =) o 04 -08 212 BT 20
Vg - COLLECTOR VOLTAGE -VOLTS Vce - COLLECTOR VOLTAGE - VOLTS Vge - ‘BASE VOLTAGE - VOLTS
* Single family characteristic on Transistor Curve Tracer.
OSCILLATOR EFFICIENCY CIRCUIT (lc= 10mA, Vcg=—10V)
0.005 pf RFC
'r AALA O VCC =-|0V
-
|
0.4 ,uh; : £15-7pf 008 ,m§ # 4-30 pf
|
10000 TRANSISTOR
Veg = +10.5V o~ VWV UNDER
T 0.005 pf TEST
= —H- o QUTPUT
3-12 pf HP 4344
P POWER METER
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-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 des‘igned for use asa high-frequencyultralownoise, 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 at currents as high as 100

milliamperes.

ABSOLUTE MAXIMUM RATINGS (Note 1)
Maximum Temperatures

Storage Temperature

Operating Junction Temperature
Maximum Power Dissipation

Total Dissipation at 256°C Case Temperature
at 100°C Case Temperature

at 25°C Ambient Temperature

Maximum Voltages

VCBO Collector to Base Voltage
VCEO Collector to Emitter Voltage
VEBO Emitter to Base Voltage

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

(Notes 2 and 3)
(Notes 2 and 3)
(Notes 2 and 3)

(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

PHYSICAL DIMENSIONS
in accordance with
JEDEC (TO-18) outline

.230

DIA.
.195 .209
178P1A: -
.030 .210
MAX. .170
Seating ; o l

Plane 7 /””"

45° \’/ :
.046\/ § 2 .048
1036 1028

NOTES: All dimensions ir inches
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) 35 75 IC = 20 mA VCE =-1.0 V
hFE DC Pulse Current Gain (Note 5) 30 65 IC = 60 mA VCE =-03 V
VBE(sat) Base Saturation Voltage -0.8 -0.95 Volts IC = 20 mA IB = 2.0 mA
VCE(sat) Collector Saturation Voltage -0.22 -0.3 Volts IC = 60 mA IB = 2.0 mA
cobo » Open Circuit Output Capacitance 7.5 10 pf IE = 0 VCB =-10 V
Cibo Open Circuit Input Capacitance 7.0 11 pf IC =0 VEB‘ =-05V
hfe High Frequency Current Gain (f = 100 Mc) 1.0 2.3 IC = 10 mA VCE =-10 V
ICBO Collector Cutoff Current 0.2 5.0 mpyA IE =0 VCB =-10 V
ICBO (150°C) Collector Cutoff Current 0.2 15 LA IE =0 VCB =-10 V
NF Noise Figure (Note 6) 3.0 db I = 50 uA VCE =-50 V
BVCBO Collector Breakdown Voltage -15 Volts Ic = 10 pA IE =0
VCEO(sust) Collector to Emitter Sustaining Voltage -12 Volts Ic = 10 mA IB =0
(Notes 4 and 5) ' (pulsed)
BVEBO Emitter to Base Breakdown Voltage -4.0 Volts IE =.10 pA IC =0
IEBO Emitter Cutoff Current 10 LA IC =0 VEB =-40 V
il Oscillator Efficiency (f = 100 Mc) 40 % IC = 10 mA Vep = -1.0 V

313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435
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TYPICAL COLLECTOR AND BASE CHARACTERISTICS*
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COLLECTOR CHARACTERISTICS
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"TYPICAL ELECTRICAL CHARACTERISTICS
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FAIRCHILD TRANSISTOR 2N996 -

SMALL SIGNAL CHARACTERISTICS (f=1 KC)

10 mA

CHARACTERISTICS RELATIVE TO VALUE AT I

SYMBOL CHARACTERISTIC TYP. UNITS TEST CONDITIONS
hiv Input Resistance 27 ohms le=1.0mA Ves=—5.0V
7.0 ohms le=5.0mA V= —5.0V
hob Output Conductance 0.65 umhos le=1.0mA Veg=—~5.0V
5.5 umhos le=5.0mA Vee=—-5.0V
heo Voltage Feedback Ratio 10 x10+* le=1.0mA Vee=—5.0V
14 x10+* |c= 5.0 mA Vae=-5.0V
hie Input Resistance 2.0 K ohms le=1.0mA Vee=—5.0V
800 okms le=5.0mA Vee=—5.0V
hoo Output Conductance 40 umhos le=1.0mA Vee=—5.0V
200 /LthS le=5.0mA Vee=—5.0V
hro Voltage Feedback Ratio 14 x10* le=1.0mA Vee=—5.0V
2.6 x10-4 |c= 5.0mA Vc5= =50V
he Small Signal Current Gain 70 le=1.0mA Vee=—5.0V
105 ‘c= 50 mA Vc5= —50V
COMMON EMITTER CHARACTERISTICS COMMON BASE CHARACTERISTICS
Vvl ="50V rL- Q'Jv A : 2 3 1T . 20 T
ZOF_CF- 250V /nogL/7 .fz Ie =—|_§Jrv|nA / ::— i VC?:—gf"‘éo“s // ? \"Ob VICCB:':I',%"\:A
‘hle N r gls //h" Esp "ob/ §’5
Ji=S Vg 2N - : g
10 » ryn = A hoe E // F S //Jn.
05 . |t fe| % *"oe E b |~ ;3 N \// ib
Nfe ~ b= 5 X = E
0 - Sk o, / = ) Zos ////\\
3 SN 2 Y/ 5 < 08
00— 2 09t Fo3 NE 5 \
g0 g ] for
5 hie 5 ~ °
T -02 -05 -10 - =5 -0 -20 50 0350 50 0 50 100 150 200 gy =05 -0 =50 -0 -5 %00 50 0 50 100 150 200
1-COLLECTOR CURRENT - mA Tj~ JUNCTION TEMPERATURE-*C ’ Ic ~COLLECTOR CURRENT - mA T, JUNCTION TEMPERATURE -°C
100 MC OSCILLATOR EFFICIENCY CIRCUIT
0.0054f RFC
_L—H——W“—o Vee= - 70V
0.4 gh ;é 4-30pf _L—<>-1< i —7jé 1.5-7pf 008 ,m? ;é 4-30f
= )
TRANSISTOR
1KQ UNDER
Veg =+ 11V TEST o outPuT
0.005 pt 3-12pf powtr METeR
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 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 usec; duty cycle = 1%.
(6) f=1Kc; Power Bandwidth of 200 cps, RG =2K.
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LOW STORAGE TIME — Low storage times and low saturation voltage make the 2N1252
ideal for all typeé of saturated circuitry from low logic levels to Y2 ampete core driving levels.
These units make 5 mc safurating switching circuits possible. Turn off time at 150 mA s
guaranteed less than 150 millimicroseconds. Totaly switching times are typically 100 milli-

microseconds at 500 mA. ke =
BROAD OPERATING RANGE AND HIGH RELIABILITY- Power rating is 2 watts ) U ” T;
dissipation at 25° C. case temperature. At 150 mA, the base-on voltage is 1.3 volts and maxi- 33‘;’}(2'?@ i 13 W

mum saturation resistance is 10 ohms.

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

VcBo -

VCER -
VEBO -

Collector to base voltage
Collector to emitter voltage (Rgg =102) [Note 2] 20v
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.)

e - 2N1252
NPN LOW STORAGE TYPE

DIFFUSED SILICON TRANSISTOR

PHYSICAL DIMENSIONS
in accordance with
JEDEC (TO-5) outline

30v

NOTES: All dimensions in inches.
5V Leads are gold-plated kovar
Collector iternalty connected to cate

2 watts
1 watt
0.6 watt

SYMBOL ‘ CHARACTERISTIC MIN.  TYPICAL MAX. TEST CONDITIONS
hFE D. C. pulse current gain [Note 4] 15 35 45 I’C:—-iSOmA Ve=10V
VBE SAT. Base saturation voltage 0.9v 13v lc=150mA Ig=15mA
VCE SAT. Collector saturation voltage 0.6V 15v Ig=150mA Ig=15mA

fe Small signal current gain 2 4 Ic= 50mA Ve=10v
at f=20mc
Cob Collector capacitance 30uuf 45upf lg= OmA Ve=10v
lcBo Collector cutoff current 0.1xA 10xA Vo= 20V T= 25°C.
, 100:A 6004A V= 20V T=150° C.
tgt+ts Turn off time 75mps 150maus Ic=150mA Ig1=15mA
Pulse width =10 #sec

NOTES:

Copyright 1961 by Fairchild Semiconducto'r, a Division of Fairchild Camera and Instrument Corporation

(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/°C).
(4) Pulse conditions: length = 300 ys.; duty cycle <1%.

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

FAIRCHILD

SEMICONDUCTOR

A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION

2-76



~ 2N1253
NPN LOW STORAGE TYPE

DIFFUSED SILICON PLANAR* TRANSISTOR
FOR IMPROVED PERFORMANCE SEE FAIRCHILD 2N2845

LOW STORAGE TIME — Low storage times and low saturation voltage make the 2N1253 '
ideal for all types of saturated circuitry from low logic levels to %2 ampere core driving levels. PHYS'C{:ECJZTE!'S'ONS
These units make 5 MHz saturating switching circuits possible. Turn off time at 150 mA is 1EPEC (TO-5) outne e
guaranteed less than 150 ns. Total switching times are typically 100 ns at 500 mA. 3o om |— a3 2%
l .ZIEO
125 240
.009
e Fr ]
ABSOLUTE MAXIMUM RATINGS (25° C.) [Note 1] “""’s/ﬂ e
: ] |
VeBo - Collector to base voltage 30v e
VCER — Collector to emitter voltage (R BE £1092) [Note 2] 20v
. COLLECTOR
VEBO - Emitter to base voltage 5v
Total dissipation at case temperature 25° C. [Note 3] 2 watts
at case temperature 100° C. 1 watt
at free air temperature 25° C. 0.6 watt
ELECTRICAL CHARACTERISTICS (25° C.)
SYMBOL CHARACTERISTIC MIN. TYPICAL MAX. TEST CONDITIONS
hee D. C. pulse current gain [Note 4] 30 45 90 Ic=150mA V=10V
VBE sAT. Base saturation voltage 0.9v 1.3V Ic=150mA IB=15mA
VCE SAT. Collector saturation-voltage 0.6V 1.5V IC=150mA IB=15mA
hse Small signal current gain 25 5.5 Ic= 50mA Ve=10v
at f=20MHz
Cobo Collector capacitance 30 pF 45pF lg= O0mA  Ve=10V
'CBO Collector cutoff current 0.1zA 104A Vo= 20V T= 25°C.
100:A 600:A Vo= 20v T=150° C.
ts+tf Turn-off time 75ns 150ns Ic=10mA  1g;=10mA
Igg= 5mA R =400
Pulse width=10 ys
* Planar is a patented Fairchild process.
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/°C.).

(4) Pulse conditions: length = 300us.; 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

DIFFUSED SILICON PLANAR EPITAXIAL TRANSISTOR

FOR IMPROVED
PERFORMANCE SEE

N wils o . FAIRCHILD 2N2368, 2N2369
GENERAL DESCRIPTION - The Fairchild 2N1708 is an NPN silicon PLANAR epitaxial transistor designed OR 2N2369A

specifically for high-speed, low-power saturated switching applications. —
PHYSICAL DIMENSIONS
in accordance with
JEDEC (T0-46) outline
ABSOLUTE MAXIMUM RATINGS (Note 1) -
DIA.
178 230
Maximum Temperatures : ggg————fl ’” ';'4‘\0 e
SEATING PLARE 1 1 ‘_
Storage Temperature -65°C to +300°C
Operating Junction Temperature 175°C Maximum 019 oA H ” Uﬁmm
012
Lead Temperature (Soldering, 10 second time limit) 235°C Maximum
Maximum Power Dissipation . 100 e
. Base - 00
Total Dissipation at 25°C Case Temperature (Notes 2 and 3) 1.0 Watt Emiter — \\\030 |
at 25°C Ambient Temperature (Notes 2 and 3) 0.3 Watt 1 % "‘ 0
5 a
2 Collector
Maximum Voltages and Current M6 \y/é 2...048 teted
VCBO “Collector to Base Voltage 25 Volts m'&:{r%%mmuw
VCEO Collector to Emitter Voltage (Note 4) 12 Volts
VEBO Emitter to Base Voltage 3.0 Volts
Ic Collector Current 200 mA

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

Symbol Characteristic Min. Max. Units Test Conditions
hFE DC Current Gain 20 - Xc = 10 mA CE = 1.0 V
VBE(sat) Base Saturation Voltage 0.7 0.9 Volts Ic = 10 mA IB = 1.0 mA
VCE(sat) Collector Saturation Voltage . 0.22 Volts IC = 10 mA IB = 1.0 mA
\"% E(sat) Collector Saturation Voltage 0.35 Volts IC = 50 mA IB = 5.0 mA
hf High Frequency Current Gain (f = 100 mc) 2.0 IC = 10 mA VCE = 10 V
IC o Collector-Base Cutoff Current 0.025 LA IE =0 VCB =15 V
ICBO(ISO C) Collector-Base Cutoff Current 15 A IE =0 VCB =15 V
CEX(IOO C)‘ Collector Cutoff Current 15 LA VCE= 10V VBE = 025V
BVCBO Collector to Base Breakdown Voltage 25 Volts IE = 0 IC = 100 pA
VCEO(sust) Collector to Emitter Sustaining Voltage 12 Volts IB =0 IC = 10 mA
(Notes 4 and 5) . (pulsed)
BVEBO Emitter to Base Breakdown Voltage 3.0 . Volts IC =0 IE = 100 uA
cob Output Capacitance (f = 140 kc) ’ 6.0 pf IE = CB = 10 V )
Ty Charge Storage Time Constant (Note 6) _ 25 nsec IC =~ 10mA, I =~ 10maA, IBz ~-10 mA
ton Turn On Time (Note 6) 40 nsec IC < 10mA, I By =~ 3.0mA, IBZ:-I.O mA
toff Turn Off Time (Note 6) : 5 nsec IC ~ 10mA, IBl ~ 3.0mA, IBzz -1.0mA
Copyright 1963 by Fairchild Semiconductor, a Division of Fairchild Camera and Instrument Corporation
; SEMICONDUCTOR
313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 " ADIVISION 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 2.0 mW/°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 lC’ !Bl’ and IB2~

g0 PULSE 0
0.1pf GENERATOR I
VOLTAGE |
| (Vi) I TV rime
3500 3910 i -
|INPUT WAVE FORM
0.0025pf || 3|1 0.0025uf |
o o+
VIN vout :
Q (NOTE 2) _ - + (NOTE 3) Q@ —
OUTPUT
e VOLTAGE l — 0%
o 10uf 1opf &+ (VouT) |
Vgg= 11V Vee= 10V pe—ts
_Y (NOTE 1) T-—(NOTE 1) | TIME
=+ louTPUT WAVE FORM
NOTES: I

(1) Input voltage (VIN) obtained from a pulse generator having an output impedance of 50 ohms. V., rise time <1 nsec; pulse duration>300 nsec, and duty factor <2%.

IN
(2) Input and output waveforms, shown above, monitoredby means of a sampling oscilloscope or cther indicating device having rise time <0.5 nsec, input capacitance
of probe <2.5 pf with shunt resistance >1000 ohms.

CIRCUIT USED TO MEASURE STORAGE TIME (Ts).

Vour

0
VIN 270Q $ N 10%
(NOTE 2) VTIN v N ’
.0023pf || )|.0023uf0i___A 10% ¢
INPUT WAVE FORMS
| 0.005pf | 0.005pf ton
3500 it it ViN = +20V
Vgg= ~3.3V
0.0pf | 0.1pf }
16 1 Vour
o Me) 9
VBB VCC =3y 80% (NOTE 3) smmmsmnemenn
—T(NOTE 1 —T (NOTE 1) le—1ton
| OUTPUT WAVE FORMS
NOTES: -5

(1) With certain types of power supplies, it may be necessary to connect 25-uf decoupling capacitors across the power-supply terminals for VCC and VBB'
(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 of a sampling oscilloscope or other indicating device having risetime <0.5 nsec, input capacitance
of probe <2.5 pf with shunt resistance > 3000 ohms.

CIRCUIT USED TO MEASURE “TURN-ON” TIME (t..) AND “TURN-OFF” TIME (t.«).
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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 TO-18 outline. It is specifically designed for digital and analog PHYSICAL DIMENSIONS

in accordance with

applications requiring high-voltage and high-frequency characteristics in combination. Typical fT JEDEC (TO-18) outline

is 150 mc.

195
DiA— -
17 B0

ABSOLUTE MAXIMUM RATINGS [ Note 1]

Maximum Temperatures

Storage Temperature -65°C to +200°C
Operating Junction Temperature 200°C Maximum
Soldering Temperature (60 seconds time limit) 300°C Maximum

Maximum Power Dissipation

Total Dissipation at 25°C Case Temperature [ Note 2 and 3] 1.2 Watts ;
at 100°C Case Temperature [ Note 2 and 3] 0.68 Watt 5
5/' Collector
at 25°C Ambient Temperature 0.36 Watt 06 \/ﬁ L,oqs et
036 028
Maximum Voltages . oS Atamenios o s
Vepo Collector to Base Voltage -35 Volts o oo et
VCEO Collector to Emitter Voltage -30 Volts
VEBO Emitter to Base Voltage -4.0 Volts
ELECTRICAL CHARACGTERISTICS (25°C unless otherwise noted)
Symbol Characteristic Min, Max. Units Test Conditions
bpg DC Pulse Current Gain [ Note 5] 20 I, =10mA Veg=-5.0V
VBE(sat) Base Saturation Voltage -1.0 Volts I =10mA Iz = LOmA
VCE(sat) Collector Saturation Voltage -0.4 Volts Ic = 10 mA Iy = 1.0 mA
hfe High Frequency Current Gain (f = 100 mc) 1.0 IC =10 mA VCE = -10V
Cob Output Capacitance 9.0 pf IE = 0 VCB = -10V
CTE Input Capacitance 11 pf IC = 0‘ VEB =-05V
ICBO Collector Cutoff Current ) 5.0 nA IE =0 VCB = -15V
ICBO(150°C) Collector Cutoff Current 25 LA IE = 0 VCB = -15V
BVCBO Collector to Base Breakdown Voltage -35 Volts IC =10 uA IE = 0
VCEO(sust) Collector to Emitter Sustaining Voltage -30 Volts Ic =10 mA IB = 0
[ Note 4] (pulsed)
BVEBO Emitter to Base Breakdown Voltage -4.0 Volts IC = 0 IE = 10 pA
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 146°C/Watt (derating factor of 6.9 mW/°C);
gs &
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 usec; duty cycle = 1%.

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

FAIRCHILD

SEMICONDUCTAOR
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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2N1983 - 2N1984 - 2N1985
NPN SMALL SIGNAL TYPE

DIFFUSED SILICON TRANSISTORS

GENERAL DESCRIPTION - These transistors: 2N1983, 2N1984, and 2N1985, are

double diffused silicon NPN transistors packaged in the popular JEDEC TO-5 outline.

; . . . . . . PHYSICAL DIMENSIONS
They are designed to provide high performance in a wide range of small-signal appli- in accordance with

. . . Jps : . . - . JEDEC (TO-5) outline
cations including AF and RF amplifiers, oscillators and special circuits requiring

1 . 1 W50 o
silicon performance and reliability. 0504

.30
35 DA

ABSOLUTE MAXIMUM RATINGS [ Note 1]

Maximum Temperatures

Storage Temperature -65°C to +150°C

Operating Junction Temperature +150°C Maximum

Maximum Power Dissipation

Total Dissipation at 25°C Case Temperature [ Note 2 & 3] 2.0 Watts
at 100°C Case Temperature [ Note 2 & 3] 1.0 Watt
at 25°C Ambient Temperature 0.6 Watt T o

Maximum Voltages

VCBO — Collector to Base Voltage 50 Volts
— i <

VCER Collector to Emitter Voltage (RBE < 10Q) [Note 4] 30 Volts

VCEO — Collector to Emitter Voltage 25 Volts

VEBO — Emitter to Base Voltage 5.0 Volts

ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted)

Symbol Characteristic Min. Max. Units Test Conditions

VBE Non-Saturated Base Voltage .85 Volts IC = 1.0 mA VCE =50V

RCS Saturation Resistance 50 ohms IC = 5.0 mA IB = 0.5 mA

hfe High Frequency Current Gain 2.0 IC = 50 mA VCE = 10V
f =20 mec

Cob Output Capacitance 45 pf IE = 0 VCB = 10V

ICBO Collector Cutoff Current 5.0 uA IE = 0 VCB = 30V

ICBO(+150 C) Collector Cutoff Current 200 puA =0 Veg = 30V

VCER(sust) Collector to Emitter Sustaining 30 Volts IC = 100 mA RBE < 10§
Voltage (Pulsed) [ Note 4]

VCEO(sust) Collector to Emitter Sustaining 25 Volts IC = 100 mA Iy = 0
Voltage (Pulsed) [ Note 4]

IEBO Emitter Current 100 uA IC = 0 VEB =20V

Copyright 1961 by Fairchild Semiconductor, a Division of Fairchild Camera and Instrument Corporation

FAIRCHI

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 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) Theseratings give a maximum junction temperatui'e of 150°C and junction-to-casethermal
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 usec; duty cycle < 1%.

SMALL SIGNAL

CHARACTERISTICS (f = 1 ke) 2NI9283 2NI984 2NIe985

Symbol Characteristic Min. Max. | Min. Max. | Min. Max. Units Test Conditions
hfe Current Gain 70 210 35 100 15 45 IC = 1.0 mA VCE =50V
80 240 40 120 20 80 IC = 5.0 mA VCE =50V
hib Input Resistance 20 30 20 30 20 30 ohms Ic = 1.0 mA VCB =50V
4.0 8.0 4.0 8.0 4.0 8.0 ohms IC = 5.0 mA VCB =50V
hrb Voltage Feedback Ratio 7.0 5.0 5.0 X 10"4 IC = 1.0 mA VCB =50V

-4 _ _

7.0 5.0 5.0 x 10 IC = 5.0 mA VCB =50V
hob Output Conductance 1.0 1.0 * 1.5 wmho IC = 1.0 mA VCB =50V
1.5 1.5 2.0 wmho IC = 5.0 mA VCB =50V
hie Input Resistance 2000 1200 1000 ohms IC = 5.0 mA VCE =50V
hoe Output Conductance 200 100 75 umho IC = 5.0 mA VCE =50V
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2N1986 - 2N1987
NPN SWITCHES

DIFFUSED SILICON PLANAR* TRANSISTORS

GENERAL DESCRIPTION - The 2N1986 and 2N1987 are Double Diffused Silicon NPN Transistors

packaged inthe JEDEC TO-5outline. They are designed for high-speed switching, high-frequency PHYSICAL DIMENSIONS
amplifier applications, and may be used as core drivers, relay drivers, and pulse generators, JIEDal_:céc()-:-doa_g;:Z:;;it:e
ABSOLUTE MAXIMUM RATINGS (Note 1) 370018
3350,a 335
Maximum Temperatures e
Storage Temperature -65°C to +150°C '<1)§3 33
Operating Junction Temperature +150°C Maximum :Saf:r:'e" . H
Maximum Power Dissipation 3 Leabs I] n [I 1.8 N
016014 1
Total Dissipation at 25°C Case Temperature (Notes 2 and 3) 2.0 Watts
at 100°C Case Temperature (Notes 2 and 3) 1.0 Watt
at 25°C Ambient Temperature 0.6 Watt
Maximum Voltages
VCBO Collector to Base Voltage 50 Volts s
VCER Collector to Emitter Voltage (RBE <10Q) (Note 4) 40 Volts 034\\/§ "
VCEO Collector to Emitter Voltage 25 Volts .028 029
VEBO Emitter to Base Voltage 5.0 Volts NOTES. M Gmensions s

Coliector internally cannected to case
Package weight s 111 grams,

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

2N1986 2N1987 :
Symbol Characteristic Min, Max. Min, Max. Units Test Conditions
hFE DC Pulse Current Gain  (Note 5) 60 240 20 80 IC = 150 mA VCE = 10 V
hFE DC Pulse Current Gain  (Note 5) 60 20 IC = 30 mA VCE = 10 V
VBE(sat) Base Saturation Voltage 0.9 0.9  Volts I. = 30 mA Iy = 3.0 mA
VCE(sat) Collector Saturation Voltage 0.6 0.6 Volts IC = 30 mA IB = 3.0 mA
VBE(sat) Base Saturation Voltage 1.3 1.3 Volts IC = 150 mA I‘B = 15 mA
VCE(sat) Collector Saturation Voltage 1.5 1.5 Volts IC = 150 mA IB = 16 mA
hfe High Frequency Current Gain 2.0 2.0 IC = 50 mA VCE = 10 V
(f = 20 MHz)
Cobo Output Capacitance 35 35 pF IE = VCB = 10 V
ICBO Collector Cutoff Current 5.0 5.0 HA IE‘ = VCB = 30 V
ICB'O(+150°C) Collector Cutoff Current 200 200 LA IE = VCB = 30 V
BVCBO Collector Breakdown Voltage 40 40 Volts IC = 100 pA IE =0
\"% (sust) Collector to Emitter Sustaining Voltage (Note 4) 30 30 Volts I = 100 mA R <10 @
CER C BE -
(pulsed)
\'2 (sust) Collector to Emitter Sustaining Voltage (Note 4) 25 25 Volts I, = 100 mA I =0
CEO C B
(pulsed)
BVEBO Emitter Breakdown Voltage 5.0 5.0 Volts IC =0 IE = 1.0 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 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 usec; duty cycle < 1%.

FAIRCHILD

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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2N1988 - 2N1989
NPN HIGH-VOLTAGE

DIFFUSED SILICON PLANAR® TRANSISTORS

GENERAL DESCRIPTION - The 2N1988 and 2N1989 are double diffused silicon NPN transistors packaged in the popular

JEDEC TO-5 configuration. They are characterized by high breakdown and sustaining voltages. They are designed for use PHYSICAL DIMENSIONS
y in accordance with

in AC and DC amplifiers ... RF amplifiers and oscillators ... servo amplifiers ... and as relay, core, and drum memory JEDEC (TO.5) outline
drivers.
3 -
= o
b} 125
g t
ABSOLUTE MAXIMUM RATINGS (Note 1) J TT I
JD%ADS 15 MIN.
e [0 (L

Maximum Temperatures

Storage Temperature -65°C to +150°C
Operating Junction Temperature +150°C Maximum

Maximum Power Dissipation

Total Dissipation at 25°C Case Temperature (Notes 2 & 3) 2.0 Watts
at 100°C Case Temperature (Notes 2 & 3) 1.0 Watt NOTES: A1 drmensrons in inches
at 25°C Ambient Temperature ) 0.6 Watt é"":".“’:‘?.':(ﬂ""\:.%‘"‘ oo

Maximum Voltages

VCBO Collector to Base Voltage 100 Volts
VeEr Collector to Emitter Voltage (RBE <10Q) (Note 4) 60 Volts
VCEO Collector to Emitter Voltage 45 Volts
VEBO Emitter to Base Voltage 5.0 Volts

ELECTRICAL CHARACTERISTICS (25°C)

2N1988 2N1989
Symbol Characteristics Min, Max, Min, Max, Units Test Conditions
hFE DC Pulse Current Gain (Note 5) 35 120 20 60 IC = 30 mA VCE =10 V
VBE(sat) Base Saturation Voltage 1.0 1.0 Volts IC = 30 mA IB = 3.0 mA
VCE(sat) Collector Saturation Voltage 2.0 2.0 Volts IC = 30 mA IB = 3.0 mA
hfe High Frequency Current Gain 2.0 2.0 IC = 50 mA VCE =10 V
(f = 20 MHz) L
Cobo Output Cgpaci}’ance 20 20 pF IE = VCB = 10 V
ICBO Collector Cutoff Current 5.0 5.0 HA Ig = VCB = 50 V
ICB0(+150°C) Collector Cutoff Current 400 400 WA IE =0 V'CB = 50 V
\' (sust) Collector to Emitter Sustaining (Note 4) 60 60 Volts I. = 50 mA R 2 10 Q
CER C BE
Voltage (pulsed)
A (sust) Collector to Emitter Sustaining (Note 4) 45 45 Volts I. = 50 mA =0
CEO C
Voltage (pulsed) .
IEBO gmitter Current 100 100 LA Ic = 0 VEB = 20V
* Planar is a patented Fairchild process.
SEMICONDUCTOR
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2N1988 o 2N1989 FAIRCHILD TRANSISTORS

SMALL SIGNAL CHARACTERISTICS (f = 1 kHz)

2N1988 2N1989
Symbol Characteristics Min, Max. Min. Max., Units Test Conditions
hfe Small Signal Current Gain 20 100 10 Ic = 1,0 mA VCE = 50V
hib Input Resistance 20 30 20 30 ohms IC = 1,0 mA VCB = 50V
hrb Voltage Feedback Ratio 1.5 1.5 x10'4 IC = 1.0 mA VCB = 50V
hob Output Conductance 1.0 1.0 pmho Ic = 1,0 mA VCB = 50V
NOTES:

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

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

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

. Pulse conditions: length = 300 usec; duty cycle < 1%.

DT W W N
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| 2N1990
NPN NEON TUBE AND NIXIE® DRIVER
DIFFUSED SILICON PLANAR® TRANSISTOR

GENERAL DESCRIPTION - The 2N1990 is a double diffused silicon NPN transistor packaged in the popular JEDEC TO-5 out-

line. The high breakdown voltage and low saturation voltage, plus diffused silicon performance and reliability, characterize PHYSICAL DIMENSIONS
i ideal unit f tube and nixie driver applications. in accordance with
it as an ideal unit for neon tube and nixie driver app. ion: JEDEC {T05) outine
w50 & $1%om.
ABSOLUTE MAXIMUM RATINGS (Note 1) S
5 £
iluhng .
Maximum Temperatures s tenos -
Sdom -
Storage Temperature : : -65°C to +150°C
Operating Junction Temperature ) +150°C Maximum

Maximum Power Dissipation

Total Dissipation at 25°C Case Temperature (Notes 2 & 3) 2.0 Watts NOTES: Al dimensions i inches
at 100°C Case Temperature (Notes 2 & 3) 1.0 Watt Corecior iy conmectd 1o case
at 25°C Ambient Temperature 0.6 Watt

Maximum Voltages

VCBO Collector to Base Voltage 100 Volts
VEBO Emitter to Base Voltage 3.0 Volts

ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted)

Symbol Characteristic Min, Max. Units Test Conditions

hFE DC Pulse Current Gain (Note 4) 20 Ic = 30 mA VCE =10 V
VBE(sat) Base Saturation Voltage 1.0 Volts IC = 2,0 mA IB = 0.2 mA
VCE(sat) Collector Saturation Voltage 0.5 Volts IC = 2.0 mA IB = 0.2 mA
ICEX Cutoff Current, Reverse Bias 10 LA IB =-10 pA VCE =T V
ICEX(+1 50°C) Cutoff Current, Reverse Bias 250 LA IB = -250 pA VCE =7 V

*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 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 us ; duty cycle fl%.

NIXIE ® - Registered Trade Mark Burroughs Corporation,

FAIRCHILD

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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2N1990 FAIRCHILD TRANSISTOR

TRANSISTORIZED NIXIE ® INDICATOR

RL = 10kQ

NixIE® TUBE O-AAMAV—O B + = 170V
TYPE 6844 A

T ? _© 200k

C?‘ VV\V—4

0—4 2N1990 200k
~MWA—9

oo 2N1990 200k
NN—

o—e 2N1990 200kQ
NWN—S

2N1990 | 200kQ
b-—me- $AA—
2N1990

20k 20k & 20kQ S 20k —
20k ™

) i l-lOV
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2N2008

NPN MEDIUM POWER AUDIO AMPLIFIER

SILICON PLANAR* TRANSISTOR

FOR IMPROVED PERFORMANCE SEE FAIRCHILD 2N3114

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations.
) These ranngs gwe a maximum junctlon temperature of 200°C and junction-to-case thermal resistance of 58.3°C/watt (derating factor of 17.2mW/°C);
June

thermal r 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< 300psec; duty cycle = 1%.

313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011,

2-88

TWX: 910-379-6435

‘GENERAL DESCRIPTION- The Fairchild 2N2008 is an NPN silicon PLANAR transistor designed primarily for
large-signal, medium-power audio applications. PHYSICAL D'MEN$IONS
in accordance with
JEDEC (TO-5) outline
.370
Boon 338D1A.
ABSOLUTE MAXIMUM RATINGS (Note 1) I
Maximum Temperatures T 260
Storage Temperature -65°C to 200°C Seating : i
Pl
Operating Junction Temperature 200°C Maximum e |_| I]
3 LEADS 1.5 MIN.
Maximum Power Dissipation 2o [| ﬂ I]_w__
Total Dissipation at 25°C Case Temperature (Notes 2 and 3) 3.0 Watts
at 25°C Ambient Temperature (Notes 2 and 3) 0.8 Watt ~200
|— Base
Maximum Voltages and Current S
Emitter N\ Collector
VCBO Collector to Base Voltage 175 Volts Qr \|
Vego Collector to Emitter Voltage (Note 4) 110 Volts ’/l
VeBo Emitter to Base Voltage 8.0 Volts 45° Y,
I Collector Current . 500 mA
c .034 .
1028 029
NOTES: All dimensions in inches
Lead: gold-plated kovar
Collector internally connected to case
ELECTRICAL CHARACTERISTICS (25°C free air temperature unless otherwise noted)
Symbol Characteristic Min. Max. Unit Test Conditions
heg DC Pulse Current Gain (Note 5) 40 120 IC = 50 mA VCE =10 V
hFE DC Current Gain 30 90 IC = 10 mA VCE =10 V
hFE DC Current Gain 20 IC = 1.0 mA VCE =10 V
VBE(sat) Base Saturation Voltage 1.0 Volts Ic = 25 mA I =50 mA
VCE(sat) Collector Saturation Voltage 2.5 Volts Io = 25 mA IB = 5.0 mA
hlb Input Resistance (f = 1 kHz) 20 30 Ohms IE = 1.0 mA VCB =50V
b, Input Resistance (f = 1kHz) 4.0 10 Ohms Ip = 50 mA  Vep = 50V
hop Output Conductance (f = 1 kHz) 0.1 0.5 wmhos Ip = L0mA Vegy =50V
hob Output Conductance (f = 1 kHz) 0.1 0.5 pmhos Ip = 5.0 mA VCB =50V
hrb Voltage Feedback Ratio (f = 1 kHz) 250 xlO'6 IE = 1.0 mA VCB = 50V
By Voltage Feedback Ratio (f = 1 kHz) 250 x1078 Ip = 5.0 mA Vg = 5.0V
hfe Small Signal Current Gain (f = 1 kHz) 20 100 IE = 1.0 mA VCE = 50V
hfe Small Signal Current Gain (f = 1 kHz) 35 120 IE = 5.0 mA VCE = 50V
hfe High Frequency Current Gain (f = 20MHz) 2.0 'IE = 50 mA VCE = 10 V
ICBO Collector-Base Cutoff Current 50 nA I =0 Vep = 100V
ICBO(150°C) Collector-Base Cutoff Current 50 pA g =0 Vep = 100V
obo Output Capacitance (f = 1.0mc) 15  pF Ip =0 Vep 10 Vv
BVCBO Collector to Base Breakdown Voltage 175 Volts Ig =0 Ic = 100 pA
VCEo(sust) Collector to Emitter Sustaining Voltage 110 Volts Ig =0 Ie 10 mA
(Notes 4 and 5) (pulsed)
BVgpo Emitter to Base Breakdown Voltage 8.0 Volts Ic =0 Ip = 100 A
NOTES * Planar is a patented Fairchild process.
(1) These ratings are limiting values above which the servi of any device may be impaired.

EAIRCHILD
B
SEMICONDUCTOR
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2N2049 - 2N2645
NPN LOW NOISE, HIGH GAIN

DIFFUSED SILICON PLANAR*TRANSISTORS

GENERAL DESCRIPTION - The 2N2049 and 2N2645 are designedfor use in abroad range
of amplifier and oscillator circuits where Planar performance is desirable. These

PHYSICAL DIMENSIONS
transistors provide useful gain over more than five decades of collector current with low P"Yiglfcztmzl':ﬁceizﬁo'ls :lfmwm:ﬁmm
leakage and very low noise. These characteristics together with a 35 megacycle alpha JEDEC (TO-5) outline JEDEC(10-18) °"“'"'230

1 - X
cutoff at one milliampere make them particularly suitable for low-level broad-band input 7% 15 o f 209 O

. I PR I < bt
stages such as TV camera preamplifiers, transducer preamplifiers, and null detectors. 3B5om .030 210
- MAX. 170
The very low corner (typically 220 Hz at 10 uA) substantially reduces 1/f noise in such 88 350 if:‘,::u‘;" ” ” %
applications as tape recorder preamplifiers, digital voltmeters, audio systems andservo Seating 3L6ADS /'U 500 MIN
amplifiers. 3 Leros OiSom. ” [I I]
: | J

ABSOLUTE MAXIMUM RATINGS (Note 1)
Maximum Temperatures

Storage Temperature -65°C to +300°C
Operating Junction Temperature 200°C Maximum NS s e sors pated hovar-
Lead No. 3 internally connected to case
Maximum Power Dissipation 2N2645 2N2049 Package weight is 0.44 gram
Total Dissipation at 25°C Case Temperature 1.8 Watts 3.0 Watts NOTES: All dimensions in inches.
(Notes 2 and 3) Coleter ool conneete o case
Total Dissipation at 100°C Case Temperature 1.0 Watt 1.7 Watts Package weight is 1.1 grams.
(Notes 2 and 3)
Total Dissipation at 25°C Ambient Temperature 0.5 Watt 0.8 Watt
)
Maximum Voltages
Veso Collector to Base Voltage 75 Volts 75 Volts 2N2049 2N2645
VCER Collector to Emitter Voltage (RBE <109) 50 Volts 50 Volts
(Note 4)
VEBO Emitter to Base Voltage 7.0 Volts 7.0 Volts
ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted)
Symbol Characteristic Min. Typ. Max. Units Test Conditions
NF Narrow-Band Noise Figure (Note 5) 0.6 2.5 dB IC = 0.1 mA VCE =10 V
NF Narrow-Band Noise Figure (Note 6) 1.4 3.0 dB IC = 0.1 mA vCE = 10 V
NF Broad-Band Noise Figure (Note 7) 3.5 dB Ic = 0.01mA VCE =5 V
NF Narrow-Band Noise Figure (Note 8) 7.5 12 dB IC = 0.1 mA VCE = 10 V
hFE DC Pulse Current Gain (Note 9) . 100 130 300 IC = 150 mA VCE = 10 V
hFE DC Current Gain 60 80 IC = 0.1 mA VCE = 10 V
hFE DC Current Gain 20 55 IC = 0.01mA VCE = 10 V
VBE(sat) Base Saturation Voltage 0.6 0.7 0.8 Volts IC = 10 mA IB = 1.0 mA
VCE(sat) Collector Saturation Voltage 0.12 0.4 Volts IC = 10 mA IB = 1.0 mA
fe High Frequency Current Gain (f = 20MHz) 2.5 4.3 Ic = 10 mA VCE = 10 V
Cobo Output Capacitance 17 25 pF IE =0 VCB 10 Vv
Cibo Input Capacitance 50 80 pF IC =0 VEB 0.5 Vv
ICBO Collector Cutoff Current 0.4 10 nA ‘ IE =0 VCB = 60 V
o - -
ICBO(ISO C) Collector Cutoff Current 0.4 10 LA IE =0 VCB = 60 V
BVCBO Collector to Base Breakdown Voltage % Volts IC = 0.1 mA IE =0
VCER(sust) Collector to Emitter Sustaining Voltage 50 Volts Ic = 100 mA RBE <10 @
(Note 4) (pulsed)
BVEBO Emitter to Base Breakdown Voltage 7.0 Volts IC =0 IE = 0.1 mA
[EBO Emitter Cutoff Current 0.03 10 nA IC =0 VEB = 50V
*Planar is a patented Fairchild process.
: 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 2N2049 » 2N2645

SMALL SIGNAL CHARACTERISTICS (f=1kHz)

Symbol Characteristic Min, Typ. Max. Units Test Conditions
ib Input Resistance 24 27 34 Ohms IC = 1.0 mA VCB = 50V
ob Output Conductance 0.1 0.17 ) 0.5 umho IC = 1.0 mA VCB = 5.0V
By Voltage Feedback Ratio 125 5.0 x107% I, = LO0mA Vg = 50V
hie Small Signal Current Gain 75 110 IC = 1.0 mA VCE = 50V
h Input Resistance 4.4 kOhms Ip = L0 mA Vop = 50V
hoe Qutput Conductance 23.8 pmho IC = 1.0 mA VCE = 50V

X -4 _ _
hre Voltage Feedback Ratio , 1.3 x10 IC = L0 mA VCE = 50V

i$
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 operation.

(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 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) £ = IOkHz;RS = 2k Q; Power Bandwidth of 2kHz.

6) f = lkHz;RS = 2kQ; Power Bandwidth of 200 Hz.

(U] Rs = 10 k ; Power Bandwidth of 15.7kHzwith 3-dBpoints at 10 Hz and 10 kHz.

8) f = 100 Hz ; RS = 2kQ; Power Bandwidth of 20 Hz .

(9) Pulse Conditions: length = 300 us ; duty cycle = 1%.

2-90




2N2192 - 2N2192A - 2N2192B
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 (TO-5) outline

ABSOLUTE MAXIMUM RATINGS (Note 1)

370gia ¢
Maximum Temperatures Boin. 3%
Storage Temperature -65°C to +300°C f
Operating Junction Temperature -65°C to +200°C 4% 528
Lead Temperature (Soldering, No Time Limit) 300°C Maximum if:':i:ﬁ : HH
Maximum Power Dissipation /H “ 1.5
Total Dissipation at 25°C Case Temperature (Notes 2 and 3) 2.8 Watts
at 100°C Case Temperature (Notes 2 and 3) . 1.6 Watts
at 25°C Ambient Temperature (Notes 2 and 3) 0.8 Watt

Maximum Voitages and Current

vCBO Collector to Base Voltage 60 Volts
VCEO Collector to Emitter Voltage (Note 4) 40 Volts
VEBO Emitter to Base Voltage 5.0 Volts
Ic Collector Current 1.0 Amp

[028” 029

NOTES: All dimensions in inches
Leads are gold-plated kovar
Collector internally connected to case

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

Symbol Characteristic ’ Min, Max. Units Test Conditions
hFE DC Pulse Current Gain (Note 5) 100 300 Ic = 150 mA VCE = 10V
hFE DC Current Gain 75 IC = 10 mA VCE =10V
hFE DC Pulse Current Gain (Note 5) 70 IC =150 mA VCE =1.0V
hop DC Pulse Current Gain (Note 5) 35 IC = 500 mA Veg= 10V
hFE(—SS"C) DC Current Gain 35, IC = 10 mA vCE = 10V
hFE DC Pulse Current Gain (Note 5) ;’5 IC =10 A VCE =10V
hFE DC Current Gain 5" IC f 0.1 mA VCE =10V
VCE(sat) Collector Saturation Voltage 2N2192 fi 0.35 Volts IC T 150 mA IB = 15 mA
VCE(sat) Collector Saturation Voltage 2N2192A 0.25 Volts Ic = 150 mA IB = 15 mA
VCE(sat) Collector Saturation Voltage 2N2192B " 0.18 Volts [c = 150 mA IB = 15 mA
VBE(sat) Base Saturation Voltage " 1.3 Volts IC =150 mA IB = 15 mA
hfe High Frequency Current Gain (f = 20 mc) 2..;5 IC = 50 mA VCE = 10V
Cob Output Capacitance (f = 1.0 mc) 20 pf IE = 0 VCB =10V
IcBo Collector Cutoff Current " 10 nA Ip= 0 Veg = 30V
ICBO(150°C) Collector Cutoff Current ;" 15 LA IE = 0 VCB =30V
IEBO Emitter Cutoff Current 50 nA IC = \\g VEB =3.0V
BVCBO Collector to Base Breakdown Voltage 6¢P Volts IC =100 nA IE = 0
VCEO(sust) Collector to Emitter Sustaining Voltage 40 Volts IC = 2% mA IB = 0
(Notes 4 and 5) (pulsed)
BVEBO Emitter to Base Breakdown Voltage 5.0 Volts IE =100 nA [C F 0
tf Fall Time 50 nsec See Figure 1
tr Rise Time 70 nsec See Figure 1
t Storage Time 150 nsec See Figure 1

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

FAIRC_HILD

SEMICQND[JDTDFQ
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 2N2192°2N2192A+2N2192B

+7.5V—
V.
0 10 —AM—
psec
t. =20 nsec 1;
r 51Q 1KQ 1
t; =20 nsec , 330 pf
Rgen =509 :

FIGURE 1

Vout
Scope Input:
R =10 Meg
C = 11.5 pf

NOTES:

1)
(2)
®)

(4)
(5)

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

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 219°C/Watt (derating factor of 4,56 mW/°C).

Rating refers to a high-current point where collector-to-emitter voltage is lowest.
Pulse Conditions: length < 300 usec, duty cycle < 2%.

Fairchild cannot assume responsibility for use of any circuitry described. No circuit patent licenses are implied.

2-92




'2N2193 - 2N2193A - 2N2193B
NPN HIGH-SPEED HIGH-CURRENT SWITCHES

SILICON PLANAR* EPITAXIAL TRANSISTORS

FOR IMPROVED PERFORMANCE SEE FAIRCHILD 2N3108

PHYSICAL DIMENSIONS

GENERAL DESCRIPTION - The Fairchild 2N2193, 2N2193A, and 2N2193B are NPN silicon PLANAR epitaxial transistors in accordance with

designed for use in high-speed, high-current switching applications. JEDEC (TO-5) outline
on $1%1a.
ABSOLUTE MAXIMUM RATINGS (Note 1) T
Maximum Temperatures :(l)gg :ggg
Storage Temperature -65°C to +300°C Seating t “:
Operating Junction Temperature _65°C to +200°C Plane” ¥ "
Lead Temperature (Soldering, No Time Limit) 300°C Maximum .30;.;;?: I] H 1.5 MIN.
016 1A .

Maximum Power Dissipation

Total Dissipation at 25°C Case Temperature (Notes 2 and 3) 2.8 Watts
at 100°C Case Temperature (Notes 2 and 3) 1.6 Watts
at 25°C Ambient Temperature (Notes 2 and 3) 0.8 Watt

Maximum Voltages and Current

VCBO Collector to Base Voltage 80 Volts
VCEO Collector to Emitter Voltage (Note 4) 50 Volts
VEBO Emitter to Base Voltage 8.0 Volts
IC Collector Current 1.0 Amp

NOTES: All dimensions in inches
. Leads are gold-plated kovar
| Collector internally connected to case

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

Symbol Characteristic Min, Max, Units Test Conditions
hFE DC Pulse Current Gain (Note 5) 40 120 IC =150 mA VCE = 10V
hFE DC Current Gain 30 IC = 10 mA VCE =10V
hFE DC Pulse Current Gain (Note 5) 30 IC =150 mA VCE =10V
hFE(-55"C) DC Current Gain 20 IC = 10 mA VCE v
hFE DC Pulse Current Qain 20 IC =500 mA VCE 0V
hep DC Pulse Current Gain 15 Ic = 1.0 A VCE v
hFE DC Current Gain 15 IC = 0.1 mA VCE = 10V
VCE(sat) Collector Saturation Voltage 2N2193 0.35 Volts IC =150 mA IB = 15 mA
VCE(sat) Collector SaFgration Voltage 2N2193A 0.25 Volts IC =150 mA IB = 15 mA
VCE(sal) Collector Satutation Voltage 2N2193B 0.18 Volts lC =150 mA IB = 15 mA
VBE(sat) Base Saturation Voltage 1.3 Volts IC =150 mA IB = 15 mA
hfe High Frequency Current Gain (f = 20 MHz) 2.5 [c= 50mA VCE =10V
Cobo Output Capacitance (f = 1.0 MHz) 20 pf IE = 0 VCB = 10V
ICBO Collector Cutoff Current 10 nA IE = 0 VCB = 60V
ICBO(150°C) Collector Cutoff Current 25 pA = 0 VCB = 60V
IEBO Emitter Cutoff Current 50 nA Ic = 0 VEB =50V
BVCBO Collector to Base Breakdown Voltage 80 Volts [C =100 A IE = 0
VCEO(sust) Collector to Emitter Sustaining Voltage 50 Volts IC = 25 mA IB = 0
(Notes 4 and 5) (pulsed)
BVEBO Emitter to Base Breakdown Voltage 8.0 Volts IE =100 pA IC = 0
t[ Fall Time 50 nsec See Figure 1
tr Rise Time 70 nsec See Figure 1
tS Storage Time 150 nsec See Figure 1

* Planar is a patented Fairchild process.

FAIRCHILD

‘ 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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-1V
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] psec

tr =20 nsec 510 1kQ
tf =20 nsec

Rgen =50

FIGURE 1

. NOTES;
(1) These ratings are limiting values above which the servi y of any i

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-t bient thermal r 6f 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 psec: duty cycle < 2%.

10 Q§

—0

| ;—E?V

Vout

Scope Input:
R = 10 Megohms
C =11.5 pF
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 2N2194 - 2N

2194A -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 epitaxial
transistors designed for use in high-speed, high-current switching applications.
PHYSICAL DIMENSIONS
in accordance with
ABSOLUTE MAXIMUM RATINGS (Note 1) JEDEC (TO'5) outline
Maximum Temperatures o b B
|
Storage Temperature -65°C to +300°C b e
Operating Junction Temperature -65°C to +200°C | TT —T#
Lead Temperature (Soldering, No Time Limit) 300°C Maximum 3.3?9:';; ” ﬂ ‘jm'
Maximum Power Dissipation
m b
~ e
Total Dissipation at 25°C Case Temperature (Notes 2 and 3) 2.8 Watts it ~N
at 100°C Case Temperature (Notes 2 and 3) 1.6 Watts ! [ g ) :‘? |
X n
at 25°C Ambient Temperature (Notes 2 and 3) 0.8 Watt K‘s AL —c;:m
. toa a3
Maximum Voltages and Current %,%5_‘«5
VCBO Collector to Base Voltage 60 Volts NOTES: ANl dimensions in inches
Vero Collector to Emitter Voltage  (Note 4) 40 Volts P
VEBO Emitter to Base Voltage 5.0 Volts
IC Collector Current 1.0 Amp
ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted)
Symbol Characteristic Min. Max. Units Test Conditions
hep DC Pulse Current Gain (Note 5) 20 60 IC = 150 mA VCE 10 V
hFE DC Pulse Current Gain (Note 5) 15 IC = 150 mA VCE 1.0V
hog DC Current Gain 15 IC = 10 mA Ver 10 V
hFE DC Pulse Current Gain (Note 5) 12 IC = 500 mA VCE 10 Vv
VCE(sat) Collector Saturation Voltage 2N2194 0.35 Volts I = 150 mA Iy 15 mA
VCE(sat) Collector Saturation Voltage 2N2194A 0.25 Volts IC = 150 mA IB 15 mA
VA p(sat) Collector Saturation Voltage 2N2194B 0.18 Volts 1 = 150 mA I 15 mA
CE C B
Vo, (sat) Base Saturation Voltage 1.3 Volts I = 150 mA I 15 mA
BE C B
hfe High Frequency Current Gain (f = 20 mc) 2.5 IC = 50 mA VCE 10 VvV
Cob Output Capacitance (f = 1mc) 20 pf IE = 0 VCB 10 V
ICBO Collector Cutoff Current 10 nA IE = 0 VCB = 30 V
Iopo(150°C) Collector Cutoff Current 25 LA I, = 0 Veg = 30V
IEBO Emitter Cutoff Current 50 nA IC = 0 VEB 3.0V
BVCBO Collector to Base Breakdown Voltage 60 Volts IC = 100 pA IE 0
VCEO(sust) Collector to Emitter Sustaining Voltage 40 Volts I[c = 25 mA Iy 0
(Notes 4 and 5) (pulsed)
BVEBO Emitter to Base Breakdown Voltage 5.0 Volts IE = 100 uA IC 0
tf Fall Time 50 nsec See Figure 1
tr Rise Time 70 nsec See Figure 1
tg Storage Time 150 nsec See Figure 1
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NOTES:

(1)

@

(3)

‘@
)

These xjatinés' aré'liiniting values above whith the serviceability of any individual semicondu'qtoi" device may be impaired.
These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations.

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 219°C/Watt (derating factor of 4. 56 mW/°C).

Rating refers to a high-current point where collector-to-emitter voltage is lowest.
Pulse Conditions: length <300 usec; duty cycle <2%.

-1V

+15V_ Vout
Vin 1 f 1K Scope Input:

0 plsoec R = 10 Meg
t=20nsec ¢ 0% 1kq I} 00 C =11.5 pf
te = 20 nsec 330 pf
Rgen =50Q

V, = 15V 7v
1 L1

1|

FIGURE 1
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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 FOR IMPROVED PERFORMANCE
transistors designed for use in general purpose amplifier and switching applications, SEE FAIRCHILD 2N3110
370
3350, 335 O
305
ABSOLUTE MAXIMUM RATINGS (Note 1) T
260
Maximum Temperatures o 200
Storage Temperature -65°C to +300°C ;eatm ;
ane
Operating Junction Temperature -65°C to +200°C /ﬂ ” [[
Lead Temperature (Soldering, No Time Limit) 300°C Maximum 3 II-SA;); ﬂ 1.5 MIN.
‘016 DA
Maximum Power Dissipation
Total Dissipation at 25°C Case Temperature (Notes 2 and 3) 2.8 Watts ——BASE
at 100°C Case Temperature (Notes 2 and 3) 1.6 Watts COLLECTOR
at 25°C Ambient Temperature (Notes 2 and 3) 0.6 Watt
Maximum Voltages and Current
Vopo  Collector to Base Voltage 45 Volts o ﬁ}.o.g
X 02
Collector to Emitter Voltage (Note 4) 25 Volts NOTES: All dimensions in inches
CEO ) Leads are gold-plated Kovar®
| Vgpo  Emitter to Base Voltage 5.0 Volts e e
. IC Collector Current 1.0 Amp

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

‘ Symbol Characteristic Min. Max, Units Test Conditions

! hFE DC Pulse Current Gain (Note 5) 20 IC = 150 mA VCE =10V
hep DC Pulse Current Gain (Note 5) 10 Io= 150 mA VCE =10V
VCE(sat) Collector Saturation Voltage 2N2195 0.35 Volts IC =150 mA IB = 15 mA
VCE(sat) Collector Saturation Voltage 2N2195A 0.25 Volts IC =150 mA IB = 15 mA
VCE(sat) Collector Saturation Voltage 2N2195B 0.18 Volts Io = 150 mA Ig = 15mA
VBE(sat) Base Saturation Voltage 1.3 Volts IC =150 mA IB = 15 mA
heo High Frequency Current Gain (f = 20 MHz ) 2.5 IC = 50 mA VCE =10V
Cobo Output Capacitance (f = 1.0 MHz ) 20 pF = 0 VCB =10V
ICBO Collector Cutoff Current 100 nA IE = 0 VCB =30V
ICBO(150°C) Collector Cutoff Current 50 LA IE = 0 VCB =30V
IEBO Emitter Cutoff Current 100 nA Ic = 0 VEB =3.0V
BVCBO Collector to Base Breakdown Voltage 45 Volts IC =100 nA IE = 0
VCEo(sust) Collector to Emitter Sustaining Voltage 25 Volts Io= 25 mA IB = 0

(Notes 4 and 5) (pulsed)
BVEBO Emitter to Base Breakdown Voltage 5.0 Volts IE =100 pA IC = 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 62.5°C/watt (derating factor
of 16 mW/°C); junction-to-ambient thermal resistance of 292°C/watt (derating factor 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 us ; duty cycle < 2%.

R
FAIRCHILD

B anlmanTaen
SEMICONDUCTOR
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FOR IMPROVED PERFORMANCE SEE FAIRCHILD 2N2368 -

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 1]

2N2205-2N2206
NPN HIGH-SPEED SWITCHES

DIFFUSED SILICON PLANAR EPITAXIAL TRANSISTORS

2N2369 OR 2N2369A

PHYSICAL DIMENSIONS
in accordance with
JEDEC (TO-18) outline

PHYSICAL DIMENSIONS
in accordance with
JEDEC (TO-46) outline

Maximum Temperatures 1780 ]
perature : onf——o 8%
Storage Temperature -65°C to +300°C A% &1 ing 1]
Seating 4 1T i if:':lan_'_
Operating Junction Temperature -65°C to +175°C Pane 1 /” " " I AR 500 MIN
Lead Temperature (Soldering, 10 sec time limit) +235°C ?gié‘:,i
- Maximum Power Dissipation
100
Total Dissipation at 25°C Case Temperature 1.0 Watt B,s':“
(Notes 2 & 3) )
Emitter
Total Dissipation at 25°C Ambient Temperature 0.3 Watt
(Notes 2 & 3) \
% 45° N
Maximum Voltages and Current _m\/
.036
VCBO Collector to Base Voltage 25 Volts
i NOTES: All dimensions in inches NOTES: All dimensions in inches.
VC EO Collector to Emitter Voltage (Note 4) 12 Volts o %&'zﬁﬁﬁ?ﬁ}’iﬁmm
VEBO Emitter to Base Voltage 3.0 Volts Frtagn woht s 043 ram 036
IC Collector Current 200 mA 2N2205 2N2206
ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature uniess otherwise noted)
2N2205 2N2206
Symbol Characteristic Min. Max. Min. Max. Units Test Conditions
hFE DC Current Gain 20 40 120 IC = 10 mA VCE = 1.0V
VBE(sat) Base Saturation Voltage 0.7 0.9 0.7 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 IC = 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 Ccémmop«Base, Open-Circuit Output 6.0 6.0 pf IE = 0 VCB = 10 V
i apacitance
ICBO Collector-Base Cutoff Current 0.025 0.025 LA IE = 0 VCB = 15 V
‘ ICBO(ISO C) Collector-Base Cutoff Current 15 15 LA IE =0 VCB = 15 V
: ICEX Collector-Emitter Cutoff Current 15 15 LA VCE = 10V VBE 0.25V
‘ IEBO Emitter Cutoff Current 100 100 HA IC = VEB = 3.0V
f BVCBO Collector to Base Breakdown Voltage 25 25 Volts IE = IC = 100 pA
VCEO Collector to Emitter Sustaining Voltage 12 12 Volts IB = Ic = 10 mA
(Notes 4 and 5) ) (pulsed)
BVego Emitter to Base Breakdown Voltage 3.0 3.0 Volts IC =0 Ip = 100 pA
Ts Storage Time (Note 6) 25 35 nsec IC ~ 10 mA, IBl ~ 10 mA, IBZ & -10 mA
ton Turn On Time (Note 7) 40 40 nsec IC ~ 10 mA, IBl ~ 3.0mA, IBZ &~ -1.0mA
toff Turn Off Time (Note 7) 75 75 nsec IC 10 mA, IBl ~ 3.0mA, IBZ ~-1.0mA
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NOTES:

(1)
(2)
@)

(4)
(5)
(6)
(M

_FAIRCHILD TRANSISTORS 2N2205 * 2N2206

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

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

These ratings give a maximum junction temperature of 175°C and junction-to-case thermal resistance of 150°C/Watt (derating factor of 6.7mW/°C); junction-to-

ambient thermal resistance of 500°C/Watt (derating factor of 2.0 mW/°C).
Rating refers to a high-current point where collector-to-emitter voltage is lowest.
Pulse Conditions: length <6 msec; duty cycle <30%.

See Fig. 1 for exact valueof I, I
See Fig. 2 for exact value of I, I 1 and I

, and L

Bl B2’

C’ B B2’

830Q
v PULSE |
0.1pf GENERATOR
2n2208 VOLTAGE |
g lvin) |
s 50Q 91Q 1
0.0025pf [|¢ )|l 0.0025uf :
o o+
VIN Vout !
9 (NOTE 2) + - - 4 (NOTE 3) Q@ — |
It I OUTPUT '
1A} I —
+b 10uf 1opf &+ V%LTAGE 10%
Vgg= 11V Vee: (Vour) !
BB cc= 10V t
-T (NOTE 1) T-(NOTE 1) ="s TIME
] -
= | ouTPUT WAVE FORM
NOTES:
(1) With certain types of power supplies, it may be necessary to connect 25-uf decoupling capacitors across the power-supply terminals for vCC and VBB'

(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 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).

Vour
2N2205
v 2N2206 0
IN e} T\ 10%
(NOTE 2)
Vin VIN
0023pf ||t )| .0023pf oi A—10% ¥
INPUT WAVE FORMS toff.
| 0.005pf | 0.005pf ton ViN= -20V
< L A1 -
$50Q +—¢ )i ViN = +20V Vgg= +17V
Vgg= 3.3V :
0.1pf 0.1uf
L L
—‘{ \ i Vo ut

M) *o

VBB Vcc =3V (NOTE 3)

-T(NOTE 1) -f (NOTE 1)

OUTPUT WAVE FORMS

NOTES:
(1) With certain types of power supplies, it may be necessary to connect 25-uf decoupling capacitors across the power-supply terminals for vCC and VBB'
(2) Input voltage (V. IN) obtained from a pulse generator having an output impedance of 50 ohms. Vm 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.«).
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GENERAL DESCRIPTION - The Fairchild 2N2217 through 2N2222 are NPN Silicon

2N2217 THROUGH 2N2222
NPN HIGH-SPEED SWITCHES

DIFFUSED SILICON PLANAR EPITAXIAL TRANSISTORS

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 performancé see Fairchild 2N3299, 2N3300, 2N3301, and 2N3302.

ABSOLUTE MAXIMUM RATINGS (Note 1)

Maximum Temperatures

Storage Temperature '

Operating Junction Temperature

-65°C to +200°C
-65°C to +175°C

) 2N2217 2N2220
f feci : 2N2218 2N2221
Maximum Power Dfs&patnon aN2219 ON2222
Total Dissipation at 25°C Case Temperature 3.0 Watts 1.8 Watts
at 25°C Ambient Temperature 0.8 Watt 0.5 Watt
Maximum Voltages and Current
VeBo Collector to Base Voltage 60 Volts
Vc EO Collector to Emitter Voltage (Note 4) 30 Volts
VEBO Emitter to Base Voltage 5.0 Volts
IC Collector Current 800 mA

PHYSICAL DIMENSIONS
in accordance with
JEDEC (T0-18) outline

1950,
1780A

NOTES: All dimensions in inches
Leads are gold-plated kovar
Collector intemally connected 1o case

PHYSICAL DIMENSIONS
in accordance with
JEDEC (T0-5) outline

i

NOTES: All dimensions in inches
Leads are gold-plated kovar
‘Collector sntemally connected to case.

2N2220- 2N2221 - 2N2222

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

2N2217 - 2N2218 - 2N2219

2N2217 2N2218 2N2219
2N2220 2N2221 2N2222
Symbol Characteristics Min, Max. Min, Max. Min. Max. Units Test ; Conditions
hFE DC Pulse Current Gain (Note 5) 20 60 40 120 100 300 IC = 150 mA VCE = 10 V
hFE DC Pulse Current Gain (Note 5) 10 20 50 Ic = 150 mA VCE = 1.0V
hFE DC Current Gain 17 35 75 IC = 10 mA VCE = }0 v
hFE DC Current Gain 12 25 50 IC = 1.0 mA VCE = 10 V
hFE DC Current Gain 20 35 IC = 0.1 mA VCE = 10 V
hFE DC Pulse Current Gain (Note 5) 20 30 IC = 500 mA VCE = 10 V
VC E(sat) Collector Saturation Voltage 0.4 0.4 0.4 Volts IC = 150 mA IB = 15 mA
(pulsed, Note 5)
VCE(sat) Collector Saturation Voltage 1.6 1.6 1.6 Volts IC = 500 mA I]3 = 50 mA
(pulsed, Note 5)
VBE(sat) Base Saturation Voltage 1.3 1.3 1.3 Volts IC = 150 mA IB = 15 mA
(pulsed, Note 5)
VBE(sat) Base Saturation Voltage 2.6 2.6 2.6 Volts IC = 500 mA IB = 50 mA
(pulsed, Note 5)
hfe High Frequency Current Gain 2.5 2.5 2.5 IC = 20 mA VCE = 20 V
(f = 100 Mc)
iT Gain-Bandwidth Product 250 250 250 Mc IC = 20 mA VCE = 20 V
(f = 100 Mc) )
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HROUGH 2N2222

S - J— 7 NS

o

FAIRCHILD TRANSISTORS 2N2217 T

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
ICBO Collector Cutoff Current 10 10 nA IE = 0 VCB = 50 V
ICBO(ISO C) Collector Cutoff Current 10 10 LA IE =0 VCB = 50 V
IEBO . Emitter Cutoff Current 10 10 nA Ic =0 VEB =30V
Cobo Output Capacitance 8.0 8.0 pf IE =0 VCB = 10 V
R (hie) Real Part of Common-Emitter, High-Frequency 60 60 Ohms IC = 20 mA VCE =20 V

€ Input Impedance (f = 300 Mc)
BVCBO Collector to Base Breakdown Voltage 60 60 Volts IC = 10 uA IE =
VCEO Collector to Emitter Sustaining Voltage 30 30 Volts IC = 10 mA IB =
(Notes 4 and 5) (pulsed)
BVEBO Emitter to Base Breakdown Voltage 5.0 5.0 Volts IE = 10 pA 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 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, Forthe 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 usec; duty cycle < 2%.
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2N2218A -2N2219A-2N2221A-2N2222A

GENERAL DESCRIPTION

NPN HIGH SPEED SWITCHES

DWFUSEDSHJCONPLANAWEPWAXMLTRANSBTORS

- These Fairchild devices are NPN sﬂicon PLANAR epitaxial

transistors designed for high-speed switching at collector currents up to 500 mA. Theyfeature

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 Diésipation at 256°C Case Temperature

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

Maximum Voltages and Current

VeBo
VcEo
VEBO
Ic

Collector to Base Voltage

Collector to Emitter Voltage

Emitter to Base Voltage

Collector Current

-65°C to +200°C
+175°C Maximum
2N2218A
2N2219A
3.0 Watts
0.8 Watt

2N2221A
2N2222A

1.8 Watt
0.5 Watt

(Notes 2 & 3)

75 Volts

40 Volts
6.0 Volts
800 mA

(Note 4)

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

2N2218A  2N2219A
2N2221A 2N2222A
Symbol Characteristic Min. Max. Min. Max. Units Test Conditions
hFE DC Current Gain 20 35 IC = 100 pA VCE = 10V
hFE DC Current Gain 25 50 IC = 1.0 mA VCE =10V
hFE DC Pulse Current Gain (Note5) 35 7% IC = 10 mA VCE =10V
hFE DC Pulse Current Gain (Note5) 40 120 100 300 IC = 150 mA vCE =10V
hFE DC Pulse Current Gain (Note5) 25 40 IC = 500 mA VCE = 10V
hFE(-55°C) DC Pulse Current Gain (Note5) 15 35 Ic = 10 mA VCE =10V
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 IB = 15 mA
(Pulsed, Note 5)
VBE(sat) Base Saturation Voltage 2.0 2.0 Volts IC = 500 mA IB = 50 mA
(Pulsed, Note 5)
hfe High Frequencv Current Gain 2.5 3.0 IC "= 20 mA VCE = 20V
(f = 100 MHz)
fT Gain-Bandwidth Product 250 300 MHz IC = 20 mA VCE = 20V
(f = 100 MHz)
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PHYSICAL DIMENSIONS
in accordance with

JEDEC (TO-5) outline
3700,
335 3507
Jaon
L
125 240
a3
Seating . Hal

=TT

NOTES: All dimensions in inches
Leads are gold-plated Kovar
Lead No. 3 internally connected to case
Package weight is 1.23grams.

2N2218A » 2N2219A

PHYSICAL DIMENSIONS

in accordance with
JEDEC (T0-18) outline

230
155 o f— 209 D%
030 210
MAX, 170
Seating - T

Piane |
3LEADS/J ]I]I .SO(JMIN.
g )]0

NOTES: All dimensions in inches
Leads are gold-plated Kovar*
Lead No. 3 internaily connected to case
Package weight is 0.44 gram

SEMICONDUCTOR
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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
Iogx Collector Reverse Current 10 10 nA Vgg = 3.0V Veg = 60V
Iepo Collector Reverse Current 10 10 nA I =20 Ve = 60V
ICBO (+150°C) Collector Reverse Current 10 10 LA IE =0 VCB = 60V
IEBO Base Current 10 10 nA IC =0 VEB = 3.0V
C Common Base, Open Circuit 8.0 8.0 pF I =0 Vv, = 10V
obo Output Capacitance (f = 100 kHz) E cB
Cibo Common Base, Open Circuit 25 25 pF I. =0 Ve = 09V
Input Capacitance (f = 100 kHz)
Re(hi e) Real Part of Common- 60 60 Ohms IC = 20 mA VCE = 20V
Emitter High Frequency
Input Impedance (f = 300 MHz)
BVCBO Collector to Base Breakdown 75 75 Volts IC = 10 pA 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 pA
Voltage
IBL Base Current 20 20 nA VEB =30V VCE = 60V
td Turn-on Delay Time 10 10 ns ICS = 150 mA vCC = 30V
IBl = 15 mA, VBE(Off) =05V
tr Rise Time 25 25 ns ICS = 150 mA VCC = 30V
IBl = 15 mA, VBE(off) =05V
tS Storage Time 225 225 ns ICS = 150 mA VCC = 30V
I]31 = 15 mA, IB2 =15 mA
tf Fall Time 60 60 ns ICS = 150 mA VCC = 30V
IBl = 15 mA, IB2 =15 mA
TA Active Region Time Constant 2.5 2.5 ns IC = 150 mA VCE = 30V
rb'cc Collector Base Time Constant 150 150 ps IC = 20 mA VCE = 20V
(f = 31.8 MHz)
NF Noise Figure (f = 1.0kHz) 4.0 4.0 IC = 100 pA VCE = 10V
Rg = 1.0 k BW = 1.0Hz
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 kQ IC = 1.0 mA VCB = 10V
0.2 1.0 0.25 1.25 kQ IC = 10 mA VCB = 10V
hoe Output Conductance 3.0 15 5.0 35 umhos IC = 1.0 mA VCB = 10V
10 100 25 200 pmhos IC = 10 mA VCB = 10V
hre Voltage Feedback Ratio 500 800 1(10-6 IC = 1.0 mA VCB = 10V
250 400 x107% 1, =10 mA Vg = 10V
h Forward Current Transfer 30 150 50 300 I = 1.0 mA V = 10V
fe Ratio C CB
50 300 75 375 IC = 10 mA VCB = 10V

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 (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 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 us ; duty cycle = 1%.

2-103




2N2297
NPN HIGH-CURRENT GENERAL PURPOSE TYPE

DIFFUSED SILICON PLANAR EPITAXIAL TRANSISTOR

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
C.» and low leakage currents.

This transistor is designed for use in high-performance dc-dc converters, oscillators, high current P“f‘ﬂi‘:‘;fgni”;‘g"s
memory drivers and computer clock distribution circuits. The 2N2297 is suitable in particular for JEDEC (TO-5) outline
output stages of servo amplifiers and transceivers where several watts output at high efficiency

is required.

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] 5.0 Watts
at 100°C Case Temperature [Notes 2 and 3] 2.8 Watts NOTES: At mensionsin nhes
at 25°C Ambient Temperature [Notes 2 and 3] 0.8 Watt Lot e e Bl o
Maximum Voltages and Current
Veo Collector to Base Voltage 80 Volts
Veeo Collector to Emitter Voltage [Note 4] 35 Volts
Vo Emitter to Base Voltage 7.0 Volts
ELECTRICAL CHARACTERISTICS (25°C free air temperature unless otherwise noted)
SYMBOL CHARACTERISTIC MIN. TYP. MAX. UNITS TEST CONDITIONS
hee DC Pulse Current Gain [Note 5] 40 55 120 lc=150mA V=10V
Vee (sat)  Collector Saturation Voltage 0.15 0.2 Volts lce=150mA Ilz=15mA
Ve (sat)  Collector Saturation Voltage [Note 6] 0.8 1.0 Volts le = 1000 mA I3 =100 mA
Vee (sat) Base Saturation Voltage 14 1.6 Volts lce = 1000 mA Iz =100 mA
lceo Collector Cutoff Current 0.1 10 nA le=0 Veg =60V
leso Emitter Cutoff Current 10 nA " 1e=0 Vg =50V
BVcio Collector to Base Breakdown Voltage 80 Volts le=0 lc = 100 pA
Vceo (sust) Collector to Emitter Sustaining 35 Volts lg=20 le =30 mA
Voltage [Notes 4 and 5] (pulsed)

N Copyright 1964 by Fairchild Semiconductor, a Division of Fairchild Camera and Instrument Corporation
OTES:

(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 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 4.6 mW/°C).

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

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

(6) Measured at a point on the leads < !5 inch from the seating plane of transitor case.

FAIRCHILD

SEMICONDUCTOR

A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION
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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
hee DC Pulse Current Gain [Note 5] 30 50 le = 10 mA Ve =10V
hee DC Pulse Current Gain [Note 5] 15 30 le=1.0A Vee =10V
lcso (150°C)  Collector Cutoff Current 0.2 10 HA Ves = 60V le=0

fr Gain Bandwidth Product (f = 20 mc) 60 95 mc le = 50 mA Vee =10V
Cos Output Capacitance 8.0 12 pf Ves = 10V le=0
Cre Emitter Transition Capacitance 53 80 pf Vs = 0.5V le=0
BVeso Emitter to Base Breakdown Voltage 7.0 Volts le = 100 pA le=0
rv'Ce Collector to Base Time Constant (f = 4 mc) 800 psec le = 10 mA Vs =10V
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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 inhigh per-

formance medium frequency amplifier applications. PHYSICAL DIMENSIONS
in accordance with
JEDEC (TO-5) outline

ABSOLUTE MAXIMUM RATINGS (Note 1)

o
B 30 om
Maximum Temperatures [
‘ %0 s
Storage Temperature -65°C to +200°C | e ;
Operating Junction Temperature 1756°C Maximum 31ous —/H ” H |.5Ymn.
a1 D& U ﬂ {],_L

Maximum Power Dissipation

Total Dissipation at 25°C Case Temperature (Notes 2 & 3) 2.0 Watts
at 100°C Case Temperature (Notes 2 & 3) 1.0 Watt
at 25°C Ambient Temperature 0.6 Watt

Maximum Voltages

Veno Collector to Base Voltage -50 Volts NOTES: ANl imensions in inches

VC ER Collector to Emitter Voltage (RBE <10Q) (Note 4) -50 Volts Collector internally connected 10 case
Vero Collector te Emitter Voltage (Note 4) -35 Volts

VEB o Emitter to Base Voltage -5.0 Volts

ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted)

Symbol Characteristic ‘ Min,  Max.  Units Test Conditions
hpw DC Pulse Current Gain (Note 5) 75 200 Ic = -150 mA VCE =-10 V
hFE DC Pulse Current Gain (Note 5) 75 IC = -5,0 mA VCE =-10 V
Vpg(sat) Base Saturation Voltage -1.3 Volts  I,=-150 mA I =-15 mA
Vg (sat) Collector Saturation Voltage -1.5 Volts I, =-150 mA I =-15 mA
heo Small Signal Current Gain (f = 20 mc) 3.0 I, =-50 mA Vog =-10 V
Cob Output Capacitance 45 of ;= 0 Vog =-10 V
ICBO Collector Cutoff Current ) 1.0 LA IE = 0 VCB =-30 V
ICBO(IEOOC) Collector Cutoff Current 100 LA IE = 0 VCB =-30 V
VC ER(S“St) Collector to Emitter Sustaining Voltage (pulsed) -50 Volts Ic = ~100 mA RBE <10 @
VCEO(SUSt) Collector to Emitter Sustaining Voltage (pulsed) -35 Volts IC = -100 mA IB = 0

Copyright 1962 by Fairchild Semiconductor, a Division of Fairchild Camera and Instrument Corporation
NOTES:
These ratings are limiting values above which the serviceability of any semiconductor device may be impaired.

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

1.
2.
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 usec; duty cycle = 1%.

FAIRCHILD

SEMICONDUCTOR
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, 2N2351 - 2N2351A
NPN HIGH-SPEED, HIGH-CURRENT SWITCHES

SILICON PLANAR EPITAXIAL TRANSISTORS

GENERAL DESCRIPTION - The Fairchild 2N2351 and 2N2351A are NPN silicon PLANAR epitaxial transistors designed

primarily for use in high speed high current switching applications.

ABSOLUTE MAXIMUM RATINGS (Note 1)

Maximum Temperatures

Storage Temperature -65°C to +300°C
Operating Junction Temperature . -65°C to +200°C
Lead Temperature (Soldering, no time limit) 300°C Maximum

Maximum Power Dissipation

FOR IMPROVED PERFORMANCE
SEE FAIRCHILD 2N3108, 2N3110

PHYSICAL DIMENSIONS
in accordance with
JEDEC (TO-46) outline

195
DIA—]
085_178 r 200
065 ﬁ : 9 0w
040 MAX.
SEATING PLANE ﬁw—
500 MIN,

3 LEADS
S 001

Total Dissipation at 25°C Case Temperature (Notes 2 and 3) 5.0 Watts - %0
at 100°C Case Temperature (Notes 2 and 3) 2.85 Watts Sk 0?0 :
at 25°C Ambient Temperature (Notes 2 and 3) 0.4 Watt A 2 ; 100
Maximum Voltages and Current NG Collector
VCBO Collector to Base Voltage 80 Volts ngg -
VCE o Collector to Emitter Voltage (Note 4) 50 Volts NOTES: At imansions i s
vEBO Emitter to Base Voltage 8.0 Volts Collector internally connected to case
Ic : Collector Current 1.0 Amp
ELECTRICAL CHARACTERISTICS (25°C free air temperature unless otherwise noted)
2N2351 2N2351A
Symbol Characteristic Min. Max. Min. Max. Units Test Conditions
hFE ' DC Pulse Current Gain (Note 5) 40 120 40 120 IC = 150 mA VCE = 10 V
hFE DC Pulse Current Gain (Note 5) 30 30 IC = 150 mA VCE = 1.0V
hFE DC Current Gain 30 30 IC = 10 mA VCE =10 V
hFE DC Pulse Current Gain (Note 5) 20 20 IC = 500 mA VCE = 10 V
hFE(-55°C) DC Current Gain 20 20 IC = 10 mA VCE = 10 V
hFE DC Pulse Current Gain (Note 5) 15 15 IC = 1.0 A VCE = 10 V
hFE DC Current Gain 15 15 IC = 0.1 mA VCE =10 V
VCE(sat) Collector Saturation Voltage 0.35 0.25 Volts IC = 150 mA IB = 15 mA
VBE(sat) Base Saturation Voltage 1.3 1.3 Volts IC = 150 mA IB = 15 mA
hfe High Frequency Current Gain (f = 20 mc) 2.5 2.5 IC = 50 mA VCE = 50V
ICBO Collector Cutoff Current 10 10 nA VCB 60 V IE =0
ICB0(150°C) Collector Cutoff Current 25 25 LA VCB 60 V IE =0
IEBO Emitter Cutoff Current 50 50 nA VEB 5.0 V IC =0
Cob Output Capacitance (f = 1.0 mc) 20 20 pf VCB 10 V IE =0
T Base Stored Charge 2.1 2.1 usec See Figure I
BVCBO Collector to Base Breakdown Voltage 80 80 Volts IC = 100 pA IE =0
VCEo(sust) Collector to Emitter Sustaining Voltage (Notes 4 and 5) 50 50 Volts IC = 25 mA IB =0
(Pulsed)
BvEBO Emitter to Base Breakdown Voltage 8.0 8.0 Volts IE = 100 pA IC =0

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

(1)
@
3)

(4)
(5)

These ratings are limiting values abc}ve which the serviceability of any individual semiconductor device may be impaired.

These are steady state limits. The factory should be consulted on applicatiohs involving pulsed or low duty cycle operations.

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 438°C/Watt (derating factor of 2.3 mW/°C). :

This rating refers to a high-current point where collector-to-emitter voltage is lowest.
Pulse Conditions: length < 300 ysec; duty cycle < 2%. ‘

o +10 V¥

Mercury Relay

Break Before Make

1

'

e

|
|
I
|
L _

509% 180 Q :
%509

Vin

0 Q

— l«— .2 MS

200

—° Vout )

Scope Impedance = 10 Meg.
11.5 pf

Scope Rise Time = 15 ns

50 % Vcc= 0V

Th

VCE(SAT)

Input rise and fall time is fast
10V enough so that doubling its value
e does not change the reading

within the required accuracy

FIGURE 1
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GENERAL DESCRIPTION- The 2N2368 and 2N2369 are NPN silicon Planar epitaxial transistors

designed specifically for high-speed saturated switching applications in the 50-100MHz range at PHYSICAL DIMENSIONS
current levels from 100 microamps to 100 milliamps. They are suitable for most satellite and in accordance with
conventional, small signal, RF and digital type circuits. . JEDEC (TO-18) outline
A typical gain bandwidth product of 650 MHz , typical TS of 6 ns and Cobo of 4 pF maximum along e 230014
"1T.209
with Planar structure give high performance and proven reliability. 175018
.030 .2110
MAX. 170
Seating ., T l
ABSOLUTE MAXIMUM RATINGS (Note 1) . Plane 1} /U ” ” [
Maximum Temperatures 3 LEADS 500 MIN.
0195
016 _
Storage Temperature -65°C to +200°C
Operating Junction Temperature 200°C Maximum

Maximum Power Dissipation

2N2368 + 2N2369
NPN HIGH FREQUENCY SATURATED SWITCHING TYPE

DIFFUSED SILICON PLANAR® EPITAXIAL TRANSISTORS

Lead Temperature (Soldering, No Time Limit) 300°C Maximum

Total Dissipation at 25°C Case Temperature (Notes 2 and 3) 1.2 Watts
at 100°C Case Temperature (Notes 2 and 3) 0.68 Watt
at 25°C Ambient Temperature (Notes 2 and 3) 0.36 Watt
Maximum Voltages and Current N e oot s v
Collector internally connected te case
Package weight is 0.43 gram
VCBO Collector to Base Voltage 40 Volts
VCES Collector to Emitter Voltage 40 Volts
VCEO Collector to Emitter Voltage (Note 4) 15 Volts
VEBO Emitter to Base Voltage 4.5 Volts
IC Collector Current (10 psec pulse) 500 mA
ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted)
2N2368 2N2369
Symbol Characteristic Min. Typ. Max. Min. Typ. Max. Units Test Conditions
hFE DC Pulse Current Gain (Note 5) 20 60 40 120 IC = 10 mA VCE = 1.0V
hFE DC Pulse Current Gain (Note 5) 10 20 IC = 100 mA VCE = 20V
hFE(—55°C) DC Pulse Current Gain (Note 5) 10 20 IC = 10 mA VCE = 1.0V
VBE(sat) Base Saturation Voltage 0.7 0.75 0.85 0.7 0.75 0.85 Volts IC = 10 mA IB = 1.0 mA
VCE(sat) Collector Saturation Voltage 0.2 0.25 0.2 0.25 Volts Ic = 10 mA IB = 1.0 mA
Additional Electrical Characteristics on page 2
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 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 usec; duty cycle <2%.
(6) Measured on Sampling Scope. PW > 200 nsec. * Planar is a patented Fairchild process.

FAIRCHILD

L - - §
SEMICONDUCTOR
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FAIRCHILD TRANSISTORS 2N2368 * 2N2369

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

Pulse Generator
VipRise Time < Insec
Source Impedance =500

560

Vin Rise Time less than Insec
PW =300 nsec
Duty Cycle <2%

. ~ 2N2368 : 2N2369 .
Symbol Characteristic Min. Typ. Max. Min. Typ. Max. Units Test Conditions
hfe High Frequency Current Gain (f=100MHz) 4,0 5.5 5.0 6.5 IC = 10 mA VCE =10 V
Cobo Open Circuit Output Capacitance 2v.5 4.0 2.5 4.0 pF IE =0 VCB = 50V
ICBO Collector Cutoff Current . 0.1 0.4 0.1 0.4 LA Ip = 0 VCB = 20 V
ICBO(ISO C) Collector Cutoff Current » 10 30 ) 10 30 LA Ip = 0 VCB = 20 V
BVipo ~ Collector to Base Breakdown Voltage 40 40 Ic = 10 pA IE =0
BVCES Collector to Emitter Breakdown Voltage 40 40 Volts Ic = 10 pA IB = 0
VCEO(sust) Collector to Emitter Sustaining Voltage 15 15 Volts IC = 10 mA IB =0
(Notes 4 and 5) (pulsed)
BVigo Emitter to Base Breakdown Voltage 4.5 4.5 Volts IC =0 I = 10 pA
T Charge Storage Time Constant (Note 6) 5.0 10 6.0 13 nsec I, = I,, R 10mA, I,, ~-10 mA
s . C B1 B2
(see Figure 1)
ton Turn On Time (see Figure 2) 9.0 12 9.0 12 nsec IC &~ 10 mA, IBl ~ 3.0 mA
toff Turn Off Time (see Figure 2) 10 15 13 18 nsec Ic R 10 mA, IBI X 3.0 mA,
I]3 9 X -1.5 mA
0 ¥ +6V — 10% Pulse woveform
Vin 0 E ot point A"
-10 Via -4y

/0% Vout

"Ts"‘

To Sampling Oscilloscope
Input Impedance =50 Q0
Rise Time = Insec

[¢]

Pulse Generator

VinRise Time < insec
Source Impedonce =500

PW =300 nsec
Duty Cycle < 2%

2200 Ol ue
¥ .
Vin !
. — 10% Vin
T
x Vout .
Y—t—90% 0.0023 w
- Vgg=-3V ¢
on = v,y =si5v $s0a hatided
I )
. LA} 1 .
VGB.? 0.1 yF 0y ?_Vcc
Vi Rise Time less than Insec =

0—— 0%

¥
Vout /
JE— —

Vin
To Sampling Oscilloscope
Input Impedance =500
Rise Time = Insec

90%

tott
ke Loy~ VBB=+12V

=-15v
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2N2369A

NPN HIGH-SPEED SATURATED SWITCH

DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTOR

HIGH SPEED - - 7 = 13 ns (MAX) AT 10 mA
--t,, = 12 ns (MAX) AT 10 mA
- -t 4 = 18 ns (MAX) AT 10 mA
MEDIUM VOLTAGE - - LVe, = 15 V (MIN)
HIGH FREQUENCY - - f, = 500 MHz (MIN) AT 10 mA
LOW CAPACITANCE - - C_,, = 4.0 pF (MAX) AT 5.0 V

'obo

ABSOLUTE MAXIMUM RATINGS (Note 1)

Maximum Temperatures
Storage Temperature

—65°Cto +200°C

PHYSICAL DIMENSIONS
in accordance with
JEDEC (TO-18) outline

230
DIA

1330

030 219

MAX. .170
Seating + T l
Plane | f
[

Operating Junction Temperature 200°C Maximum J u "
Lead Temperature (Soldering, 60 second time limit) 300°C Maximum ’
Maximum Power Dissipation (Notes 2 and 3) :
Total Dissipation at 25°C Case Temperature 1.2 Watts
at 100°C Case Temperature 0.68 Watt
at 25°C Ambient Temperature 0.36 Watt
Maximum Voltages and Current
Veso Collector to Base Voltage 40 Volts -
Vees Collector to Emitter Voltage 40 Volts N2 S\
Veeo Collector to Emitter Voltage (Note 4) 15 Volts o«s\’\/f l 048
Veso Emitter to Base Voltage 4.5Volts 1036 [028
lc Collector Current (10 us Pulse) 500 mA NOTES: Al gimensions n inches
Ic DC Collector Current 200 mA Leads aregold patedkovar
Package weight is 0.44 gram
ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted)
SYMBOL CHARACTERISTICS MIN. TYP. MAX.  UNITS TEST CONDITIONS
hee DC Pulse Current Gain (Note 5) 40 66 120 lc =10mA Vg =10V
hee(—55°C)  DC Pulse Current Gain (Note 5) 20 50 lc =10 mA Vep=035V
Vae(sat) Base Saturation Voltage 0.72 0.8 0.85 Volts I =10mA l;=10mA
Vae(sat) Base Saturation Voltage (—55°C to +125°C) 0.59 1.02  Volts [ =10mA lp=10mA
Vae(sat) Base Saturation Voltage 0.9 1.15 Volts 1o =30mA l;=3.0mA
BE(sat) Base Saturation Voltage 1.1 1.6 Volts 1o =100mA l;=10mA
CEsat) Collector Saturation Voltage (4-125°C) 0.19 03 Volts [ =10mA lp=10mA
CES Collector Reverse Current 0.05 0.4 KA Vge =0 Veg =20V
lcgo(4-150°C)  Collector Cutoff Current 10 30 #A le=0 Veg =20V
BV¢gs Collector to Emitter Breakdown Voltage 40 Volts 1. =104A Vge =0
BVeeo Collector to Base Breakdown Voltage 40 Volts I =10rA le=0
Veeoqsus) Collector to Emitter Sustaining Voltage (Notes4 and 5) 15 Volts 1. =10 mA (pulsed) I; =0
EBO Emitter to Base Breakdown Voltage 45 Volts I =104A le=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 invelving 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 us; duty cycle < 2%.
(6) See switching circuits for exact values of Ic, lsi, and Is2.

313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-375-6435
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FAIRCHILD TRANSISTOR 2N2369A
ELECTRICAL CHARACIERISTICS (25°C Free Air Temperature unless otherwise noted)

SYMBOL CHARACTERISTICS MIN. TYP. MAX.  UNITS TEST CONDITIONS
hee DC Pulse Current Gain (Note 5) 40 63 120 lc=10mA Ve =035V
hee DC Pulse Current Gain (Note 5) ‘ 30 71 lc=30mA Vg =04V
hee DC Pulse Current Gain (Note 5) 20 lc =100 mA Vee=1.0V
Veksat) Collector Saturation Voltage 0.14 0.2 Volts I =10mA Il =1.0mA
Vee(sat) Collector Saturation Voltage 0.17 0.25 Volts I =30mA lg=3.0mA

CEfsat) Collector Saturation Voltage 0.28 0.5 Volts  Ic =100 mA lg=10mA
he, High Frequency Current Gain (f = 100 MHz) 5.0 6.75 lc =10mA Vee =10V
Cobo Output Capacitance 23 4.0 pF le=0 Ve =50V
Ts ' Charge Storage Time Constant (Note 6) 6.0 13 ns lc =13~ 10mA, I, ~ —10mA
t., Turn On Time (Note 6) 9.0 12 ns lc~ 10 mA lg, ~ 3.0 mA
ton Turn Off Time (Note 6) 13 18 ns lc =~ 10 mA, Ig, ~ 3.0 mA, I, ~ —~1.5mA

TYPICAL COLLECTOR AND BASE CHARACTERISTICS*

ACTIVE REGION SATURATION REGION D.C. PULSE CURRENT GAIN
VERSUS COLLECTOR CURRENT
5.0 3 100 T 100 —r— 190 7T
H ?‘@ - /II“ ——IAI-lzsl"c .\Ps’;ﬁ@i i\ I ” [ l Veg *5-0V P!
/| Tac15°c / \y g +5.0ma MI[T] 1 soma 120 o3 gi ™
540 A7 s ® 77 H = » } =z s N
. W\&/ // l ' //& . 10mA ” I é 100
£., //f A L | £ o /z//);_/‘“: E '[” onh : Py
3 /Qy A l 3 /// e 3 15mA \” ” S m/
g A1 / g N g i 9% < LN
g 2.0 y)y / g w : A/// (XU R, : B0 mA z @ ’gr‘
- = = T .
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COLLECTOR SATURATION VOLTAGE
VERSUS COLLECTOR CURRENT
5.0 T 100 100~ @ 5.0 —TTTT
o ] 2.4 mA T, = 25°C 5 .
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Vg - COLLECTOR VOLTAGE - VOLTS Vcg - COLLECTOR VOLTAGE - voLTS

* Single family characteristics on Transistor Curve Tracer.
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FAIRCHILD TRANSISTOR 2N2369A

TYPICAL ELECTRICAL CHARACTERISTICS
DELAY TIME VERSUS BASE-EMITTER

SWITCHING TIMES - ns

TURIY UTE BAX unnue
N ' '
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' . .

',92 -

SWITCHING TIMES VERSUS SWITCHING TIMES VERSUS OFF VOLTAGE AND TURN ON RISE TIME VERSUS TURN ON BASE
COLLECTOR CURRENT AMBIENT TEMPERATURE BASE CURRENT CURRENT AND COLLECTOR CURRENT
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FAIRCHILD TRANSISTOR 2N2369A

CHARGE STORAGE TIME MEASUREMENT CIRCUIT
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e ~ 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
andreliability are essential. A guaranteed LVCEO of 100 volts, BVCBO of 120 volts and 4 watt rating (see below for conditions) PHYSICAL DIMENSIONS
permit higher bias voltages and larger voltage swings as encountered in series and shunt regulators for power supplies and in in accordance with

JEDEC (TO-5) outline
servo amplifiers.

A typical gain-bandwidth product of 80 megacycles and low output capacitance makes this device useful for high-voltage video Joom. 38om
amplifiers, deflection plate drivers for oscilloscopes and output stages of operational amplifiers.
38 bl
e 1 |
oA L L
ABSOLUTE MAXIMUM RATINGS (Note 1) Bi3on | ﬂ )
Maximum Temperatures
Storage Temperature -65°C to +300°C
Operating Junction Temperature 200°C Maximum
Maximum Power Dissipation
Total Dissipation at 25°C Case Temperature (Notes 2 and 3) 4,0 Watts
at 100°C Case Temperature (Notes 2 and 3) 2.28 Watts
at 25°C Ambient Temperature 0.8 Watt

Maximum Voltages

NOTES. All dimensions in inches

Veno Collector to Base Voltage 120 Volts Comactor ey oot 0 cste
VCEO Collector to Emitter Voltage (Note 4) 100 Volts
VEBO Emitter to Base Voltage 7.0 Volts
ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted)

i

‘ Symbol Characteristic Min. Typ. Max, Units Test Conditions
hFE DC Pulse Current Gain (Note 5) 50 85 150 [C = 50 mA VCE = 10 V

i hFE DC Pulse Current Gain (Note 5) 40 80 120 Ic = 150 mA vCE = 10 V

| hFE DC Pulse Current Gain (Note 5) 35 80 IC = 10 mA VCE = 10 V
hFE DC Current Gain 20 55 IC = 0.1 mA VCE = 10 V
hFE(-55°C) DC Pulse Current Gain (Note 5) 20 35 IC = 10 mA VCE = 10 V
VBE(sat) Base Saturation Voltage 0.6 0.7 0.8 Volts IC = 10 mA IB = 1.0 mA
VCE(sat) Collector Saturation Voltage 0.25 0.4 Volts IC = 10 mA IB = 1.0 mA
VBE(sat) Base Saturation Voltage 0.8 0.9 Volts IC = 50 mA IB = 5.0. mA
VCE(sat) Collector Saturation Voltage 0.7 1.2 Volts IC = 50 mA IB = 5.0 mA
hfe High Frequency Current Gain (f = 20 Mc) 2.5 4.0 B IC = 50 mA VCE = 10 V
Cobo Output Capacitance - 12 15 pf IE = 0 VCB = 10 V
Cibo Input Capacitance 57 85 pf IC =0 vEB = 0.5V
IC Collector Cutoff Current 0.4 10 nA IE = 0 VCB = 90 V
ICBO(150°C) Collector Cutoff Current 1.0 15 uA IE = 0 VCB = 90 V
NF Noise Figure (Note 6) 5.0 15 db IC = 0.3 mA VCE = 10 V
VCEo(sust) Collector to Emitter Sustaining Voltage 100 Volts IC = 30 mA IB =0

(Note 4) (pulsed)
BVCBO Collector to Base Breakdown Voltage 120 Volts IC = 0.1 mA IE = 0
BVEBO Emitter to Base Breakdown Voltage 7.0 Volts XC =0 IE = 0.1 mA
IEBO Emitter Cutoff Current 0.04 10 nA Ic = 0 VEB = 5.0V
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 resistance of 43.8°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 usec; duty cycle = 1%.

(6) Frequency = 1000 cps, Power Bandwidth = 200 cps, RG = 510Q.

-

FAIRCHILD
; \ s
SEMICONDUCTOR
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2-115



IRCHILD TRANSISTOR 2N2443

SMALL SIGNAL CHARACTERISTICS (f = 1 KC) ‘

Symbol Characteristic Min. Typ. Max. Units Test Conditions
hib Input Resistanée 20 27 30 Ohms IC = 1.0 mA VCB 5.0 V
4.0 6.3 8.0 Ohms I, = 5.0 mA Ve 5.0 V
h ob Output Conductance 0.11 0.5 pmho lc = 1.0 mA VCB 5.0 V
0.16 1.0 wmho I, = 5.0 mA vCB 5.0 Vv
hy Voltage Feedback Ratio 0.36 1.25 x10'4 I, = 1.0 mA vCB 5.0 Vv
0.5 175 x0! 1. = 50mA V=50V
hfe Small Signal Current Gain 30 62 120 IC = 1.0 mA vCE 5.0 V
45 68 150 IC = 5.0 mA Ver 5.0 V
ie Input Resistance 510 1000 Ohms In = 5.0 mA vCE 5.0 V
h oe Output Conductance 12 50 umho IC = 5.0 mA VCE 5.0 V
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GENERAL DESCRIPTION -The Fairchild 2N2475 is an NPN silicon PLANAR" epitaxial transistor designed
specifically for high-speed, low-power saturated switching applications.

*Planar is a patented Fairchild process.

ABSOLUTE MAXIMUM RATINGS [Note 1]

Maximum Temperatures

Storage Temperature -65°C to +300°C
Operating Junction Temperature 200°C Maximum
Lead Temperature (Soldering, 10 sec time limit) 300°C Maximum

Maximum Power Dissipation
Total Dissipation at 25°C Free Air Temperature [Notes 2 and 3] 0.3 Watt
at 100°C Case Temperature [Notes 2 and 3] 0.5 Watt

Maximum Voltages and Current

VCBO Collector to Base Voltage 15 Volts
Vegpg Collector to Emitter Voltage [Note 4] 6.0 Volts
VEBO Emitter to Base Voltage 4.0 Volts
I c Collector Current Limited by power dissipation

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

2N2475
NPN HIGH-SPEED SWITCH

DIFFUSED SILICON PLANAR™ EPITAXIAL TRANSISTOR

PHYSICAL DIMENSIONS
195

178 D'A;:]

I-_ 20 g

[T

209

210
: 030 MAX.
' 1_?3 i -

NOTES: All dimensions in inches

Leads are gold-plated kovar
Collector internally connected to case
Package weight is 0.43 gram

SYMBOL CHARACTERISTIC MIN. MAX. UNITS TEST CONDITIONS
hFE ) DC Current Gain 30 150 Ic = 20 mA VCE = 0‘.4 v
hFE DC Current Gain 20 IC = 50 mA VCE =05 V
hFE DC Current Gain 20 IC = 1.0 mA VCE =03 V
hpp (-55°C) DC Current Gain 15 Io = 20mA Ve = 0.4V
VBE Base-Emitter Voltage 0.8 1.0 Volt IC = 20 mA IB = 0.66 mA
VCE(sat) Collector Saturation Voltage 0.4 Volt IC = 20 mA IB = 9.66 mA
hfe High Frequency Current Gain (f = 100 MHz.) 6.0 IC = 20 mA VCE =20 V
COb Output Capacitance 3.0 pF IE = 0 VCB = 50 V
Cib Input Capacitance 2.5 PF IC = 0 VEB =05 V
ICBO Collector Cutoff Current 50 nA IE = 0 VCB .= 5.0 V
ICBO (150°C) Collector Cutoff Current 5.0 HA IE = 0 VCB = 50 V
IEBO Emitter Cutoff Current }0 MA IC = 0 VEB = 40 V
BVCBO Collector to Base Breakdown Voltage 15 Volts IC = 10uA IE = 0
VCEO(sust) Collector to Emitter Sustaining Voltage 6.0 Volts IC = 10 mA IB = 0

[Notes 4 and 5] (pulsed)
BVEBO Emitter to Base Breakdown Volf',age 4.0 Volts IE = 10uMA IC = 0
T Charge Storage Time Constant (see Figure 1) 6.0 nsec IC =5.0mA, IBl: 5.0 mA,IB2= -5.0mA
Ton Turn On Time (see Figure 2) 20 nsec IC =20 mA, IBi =1.0 mA,IB2= -1.0mA
Toff Turn Off Time (see Figure 2) 15 nsec IC=20 mA,IBizl.O mA,IB2=—1.0 mA

313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435
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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-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 psec; duty cycle = 2%,

Reference Pulse Voltage (V)
T _Il
i1
(ll
I
1
S
=

npn 5300 0.1 !
0.1 330Q Yout
v Scope_Monitored i
Vip = -3.5V Fisgtﬁéne <'9.5 nsec Time
Pulse Generator nput Capacitance Reference Wave Form At "A"
Qutput Z =50Q 50 Q 530 Q Of Probe < 2.5 pF
Rise Time < 1 nsec p: 509§ With Shunt

Pulse Length > 300 nsec 1 \ Resistance > 1KQ
Duty Cyclé <2% = 1T 1 .
0.1 0.1
$ 3 5 & 3
Vgg = 5.2V _L Ve - 3.0v =
) s
S
>
2
3 Time
Output Wave Form
Figure 1
s
Va |
=+~ 10%
i 1
I |
! Reference Wave Formsi
npn 3UQ 0.1 | At Point "A" |
V. i—-——ov | |
in 0.1 out \ i
Pulse Generator Y Scope_Monitored | |
Output Z =50Q Rise Time < 0.5 nsec I |
Rise Time < 1 nsec Input Capacitance |
Pulse Length > 300 nsec 250 Q Of Probe < 2.5 pF | |
Duty Cycle < 2% With Shunt | I
Resistance > 1KQ | |
L 190%— —Ness
= ! !
= o

Output Wave Forms

ton toff

Vgg= - 1.0V | Vgg= +5.0V
Vip = +4.0V | Vi, = - 4.0V
VCC= +1.8V VCc" +1.8V

Figure 2
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2N2476 - 2N2477
FAIRCHILD NPN SILICON PLANAR EPITAXIAL TRANSISTORS

HIGH-SPEED SWITCHES

FOR JMPROVED 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
in accordance with
JEDEC (T0O-5) outline

ABSOLUTE MAXIMUM RATINGS (Note 1) .gggm* w0
-1 35 DA
Maximum Temperatures 2!io .
Storage Temperature -65°C to +300°C II“ “L”
1T .
Operating Junction Temperature 200°C Maximum 215005 /U U U x,h.
Maximum Power Dissipation U
Total Dissipation at 25°C Case Temperature (Notes 2 and 3) 2.0 Watts
at 25°C Ambient Temperature (Notes 2 and 3) 0.6 Watt

Maximum Voltages and Current

VCBO Collector to Base Voltage 60 Volts
Veeo Collector to Emitter Voltage (Note 4) ) 20 Volts
VEBO Emitter to Base Voltage 5.0 Volts
I Collector Current Limited by power dissipation only N o s ot woar

Collector nternally connected to case

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

2N2476 2N2477
Symbol Characteristic Min. Max. Min. Max. Units Test Conditions
hFE DC Current Gain 20 40 IC =150 mA VCE = 04V
VBE Base-Emitter Voltage 1.0 Volts IC =150 mA IB = 7.5 mA
VBE Base-Emitter Voltage 0.95 Volts IC =150 mA IB = 3.75 mA
VCE(sat) Collector Saturation Voltage 0.4 Volts IC = 150 mA IB = 7.5 mA
VCE(sat) Collector Saturation Voltage 0.4 Volts IC =150 mA IB =3.75 mA
VCE(sat) Collector Saturation Voltage 0.75 0.65 Volts IC = 500 mA IB = 50 mA
heo High Frequency Current Gain (f = 100 mc) 2.5 2.5 Io= 50 mA Veg= 10V
COb Output Capacitance 10 10 pf IE =0 VCB = 10V
ICBO Collector Cutoff Current . 0.2 0.2 ©A IE =0 VCB = 30V
ICBO(150°C) Collector Cutoff Current 200 200 LA IE =0 VCB = 30V
IEBO Emitter Cutoff Current 100 100 LA IC =0 VEB = 50V
BVCBO Collector to Base Breakdown Voltage 60 60 Volts IC = 10 pA IE = 0
VCEO(sust) Collector to Emitter Sustaining Voltage (Notes 4 and 5) 20 20 - Volts IC = 50 mA(pulsed) IB = 0
BVEBO Emitter to Base Breakdown Voltage - 5.0 5.0 Volts IE =100 pA IC = 0
ts Storage Time (Note 6) 25 25 nsec IC = 150 mA, IBI > 15 mA, IBz =~ -15 mA
ton Turn On Time (Note 7) 25 25 nsec IC * 150 mA IBl = 15 mA
toff Turn Off Time (Note 6) 45 45 nsec IC = 150 mA, ’131 =15 mA, IBz ~-15 mA
NOTES:
(1) These ratings are limiting values above which the ser of any 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 11.4 mW/°C; junction-to-ambient thermal resistance of 292°C/watt (derating factor of 3.42 mW/°C).

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

(5) Pulse Conditions: length < 400 usec; duty cycle < 3%.

(6) See Figure 2 for exact values of Ics gy, and Ig,.

() See Figure 1 for exact values of I, and I, .

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

FAIRCHILD
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Vi ( Note 1)

Vin ( Note 1)

50Q

0.1 uf

FIGURE 1 — Turn-On Test Circuit

Vcc =6.4V

400
Vout ( Note 2)

TYPE
2N2476
2N2417 6.4 V="
= = 0%
~ o
FIGURE 2 — Turn-Off and Storage Time Test Circuit
Veg 6.4V QT\ 10%

40 Q
Vout ( Note 2)

620 Q TYPE
2N2476
2N2411

VBB =159V
(Note 2)

Note 1: Input voltage (VIN) obtained from mercury-relay type pulse

generator having an output impedance of 50 ohms. VIN rise
time <2 nsec; pulse duration >150 nsec; and duty factor

<2%.

Input and output waveforms monitored by means of a sampling
oscilloscope or other indicating device having a rise time

<0. 5 nsec; input capacitance of probe <2.5 pf with shunt
resistance of 1 megohm.

Note 2:

15.9 v

out

-17.7v

6.4V

2-120




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

—65°C to +300°C
200°C Maximum
300°C Maximum

PHYSICAL DIMENSIONS
in accordance with
JEDEC (TO-18) outline

.230
DIA.
.195 -209
‘17SDM'
i
.030 .210
MAX. 170
Seating i 1T |
Plane | /I] " l
3 LEADS 500 MIN.

Total Dissipation at 25°C Case Temperature (Note 2 and 3] 1.2 Watts
at 100°C Case Temperature [Note 2 and 3] 0.68 Watt
at 25°C Ambient Temperature [Note 2 and 3] 0.36 Watt
‘ Maximum Voltages
| Vero  Collector to Base Voltage 60 Volts
Veso  Collector to Emitter Voltage [Note 4] 60 Volts
Veso Emitter to Base Voltage 6.0 Volts
le Collector Current 50 mA
| NOTES: Al dimensions in inches.
| Leads are gold-plated kovar
| llector internally connected to case
A . Package weight is C.43 gram
ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted)
. 2N2483 2N2484
SYMBOL CHARACTERISTICS MIN. TYP. MAX. MIN. TYP. MAX. UNITS TEST CONDITIONS
hee DC Pulse Current Gain {Note 5] 280 - 500 430 800 le=10mA Ve =50V
hee DC Current Gain 175 230 250 450 le=10mA Ve =50V
hee OC Current Gain 100 200 200 430 le = 500 uA Ve =50V
hee DC Current Gain 75 140 175 375 le = 100 kA Vee = 50V
hee DC Current Gain 40 80 120 100 290 500 le = 10 4A e = 50V
I hee DC Current Gain 30 200 le = 1.0 4A ce = 5.0V
| hee (—55°C) DC Current Gain 10 20 le=10uA  Vee =50V
; Vse (0n) Emitter-Base On Voltage 05 057 07 05 057 07 Volts le = 100 4A  Vee = 5.0V
! Vee isat) Collector Saturation Voltage 02 035 02 035 Volts le=10mA I, =01mA
hee High Frequency Current Gain (f = 5.0 mc) 24 4.0 30 4.0 le=50uA Ve =50V
hie High Frequency Current Gain (f = 30 mc) 20 23 20 26 le =500 4A  Vee =50V
leso : Collector Cutoff Current 0.1 10 0.1 10 nA le=0 Ves = 45V
lcso (150°C) Collector Cutoff Current 02 10 02 10 . le=0 Voo = 45V
leso Emitter Cutoff Current 0.1 10 0.1 10 nA le=10 Ves = 50V
lceo Collector-Emitter Cutoff Current 0.1 20 01 20 nA =10 Vee = 50V
Cos Output Capacitance 35 6.0 35 6.0 pf le=0 Ves = 50V
Cre Emitter Transition Capacitance 35 6.0 35 6.0 pf le=0 Vee = 05V
BVcio Collector to Base Breakdown Voltage 60 60 Volts le = 10 4A le=0
Veeo (sust) Collector to Emitter Sustaining Voltage 60 60 Volts le = 10 mA =10
[Note 4 and 5] (pulsed)
BVeso Emitter to Base Breakdown Voltage 6.0 6.0 Volts le=10 le = 10 A
NF Wide Band Noise Figure [Note 6] 19 40 18 30 db le=104A Vee = 50V
NF Narrow Band Noise Figure [Note 7]<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>