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HOW TO USE THE DATA CATALOG

The Fairchild Integrated Circuit Data Catalog is divided into five sections by
product line: Compatible Current Sinking Logic, Special Circuits, Hybrid Cir-
cuits, Linear Circuits, and MOS Circuits.

A comprehensive listing of integrated circuits is provided on page 1-1. This
index lists the device type, function, family, and page number of all Fairchild
circuits manufactured at the time of publication. In addition, a numerical in-
dex by family is provided on page 2-1. Thus, Fairchild’s available products in
a given category can be checked at a glance, or a particular device can be
located even if its generic classification is not known.

In the first two sections, CCSL and Special Circuits, the data sheets appear
in numerical order by logic family, i.e., TTulL, DTuL, CuL, RTuL, and CTuL. All
products in each family are listed in the index at the beginning of each major
section.

In the Hybrid, Linear, and MOS sections the data sheets appear in numerical
order and are indexed at the beginning of each section.

For each family of circuits there is a cross reference table listing the pack-
ages available for each product category. For instance, the MOS 3750 10 Bit
D/A Converter is available in Flat Pak and Dual In-Line packages.

For each category of integrated circuits there is a “Coming Soon’’ section
with new product listings and descriptions. These are products for which
there were no firm specifications at publishing date for the catalog. Complete
specifications on these new products will be provided in the next edition of
the data catalog. :

Further information may be obtained by contacting your local Fairchild dis-
tributor or by sending in a reply card furnished in this catalog.






INTEGRATED CIRCUITS NUMERICAL INDEX

Page Page

Type Function Family Number Type Function Family - Number
uAT02A High Gain, Wideband DC Amplifier  Linear - 6-1 3800 8-Bit MOS/LSI Parallel Accumulator- MOS 7-53
uwA702B - High Gain, Wideband DC Amplifier . Linear 6-6 3801 10-Bit Serial/Parallel - Parallel/Serial MOS - 7-59
wA702C High Gain, Wideband DC Amplifier  Linear 6-11 . Converter .
wA703 “RF-IF Amplifier Linear: 6-16 4501 CCSL Micromatrix™ Quarter Cell ‘Micromatrix™ 3-169
uA703C RF-IF Amplifier Linear 6-20 Array :
wA703E RF-IF Amplifier = - Linear 6-22 4510 CCSL Micromatrix™ Dual 4-Bit Micromatrix™ 3-1, 3-11, 3-171
uA709 High Performance Operational Amp. Linear 6-26 Comparator . Array
uA709A High Performance Operational Amp. Linear 6-30 4601 . TTL Micromatrix™ Array Internal Micromatrix™ 3-175
1A709B High Performance Operational Amp. Linear 6-34 Quarter Cell Array
wA709C High Performance Operational Amp. Linear 6-36 4610 - Dual Two-Variable Function Generator Micromatrix™ 3-179
uA710 High Speed Differential Amplifier Linear . 6-38 Array
wA710B High Speed Differential Comparator Linear 6-42 9000 JK Flip-Flop TTul 3-1,3-11,
uA710C High Speed Differential Comparator Linear 6-46 . 3-71, 3-89
uA711 Dual Comparator Linear 6-50 9001 JK Flip-Flop TTul 3-1, 3-11,
uA711C Dual Comparator Linear 6-54 ‘ _ 3-71,3-89
wA716 Fixed Gain, Low Distortion Amplifier Linear 6-56 9002 Quad 2-Input Gate TTul 3-1,3-11,
uh716C Fixed Gain, Low Distortion Amplifier Linear 6-60 g : 3-71, 3-89
wA717E Multi-Purpose Amplifier ~ Linear 6-64 9003 Triple 3-Input Gate TTul 3-1,3-11,
wA719 High Gain RF Amplifier/FM Detector Linear 6-68 ' . 3-71, 3-89
uA719C High Gain RF Amplifier/FM Detector Linear 6-74 9004 Dual 4-Input Gate TTul 3-1,3-11,
uh722 10-Bit Current Source Linear 6-80 : . ’ . ‘3-71, 3-89
wA722B 10-Bit Current Source Linear 6-84 9005 Dual 2-2 Input AND-OR-INVERT Gate TTuL -3-1,3-11,
uh723 Precision Voltage Regulator Linear . 6-88 One Half Extender 3-71,3-89
uhA723C Precision Voltage Regulator . Linear 6-94 9006 . Dual 4-Input OR Extender TTul 3-1, 3-11,
uA726  Temperature Controlled Differential . Linear 6-100 . 3-71, 3-89

Pair . . 9007 Single 8-Input Gate TTul 3-1,3-11,
uhA726C Temperature Controlled Differential Linear 6-102 ) 3-71, 3-89

Pair § . 9008 Single Extender 2-2-2-3 AND-OR- TTul 3-1,3-11,
uhA727 Temperature Controlled Differential . Linear 6-104 INVERT Gate 3-71, 3-89

Amplifier 9009 Dual 4-Input Buffer TTul 3-1, 3-11,
uA727B Temperature Controlled Differential Linear 6-108 3-71, 3-89

Amplifier 9016 "Hex Inverter TTul 3-1,3-11,
1A730 Differential Amplifier Linear 6-110 - 3-71,3-89
uA730C Differential Amplifier Linear 6-114 9020 Dual JK Flip-Flop TTul 3-1, 3-11,
uh733 Differential Video Amplifier Linear 6-118 . 3-71, 3-89
uA733C Differential Video Amplifier Linear 6-122 9022 Dual JK Flip-Flop TTul 3-1,3-11,
uA737E Color TV Chroma Demodulator Linear 6-126 . 3-71, 3-89
uA739C Dual Low-Noise Operational Amplifier Linear 6-129 9030 8-Bit Memory Cell CTul 4-64
wA741 Frequency Compensated Operational Linear 6-133 9033 16-Bit Memory Cell Memory 3-155

Amplifier 9034 256-Bit Read-Only Memory Memory 3-159
uA741C High Performance Operational Amp. Linear 6-135 9034AXA  256-Bit Read-Only Memory Memory 3-163
uA751C Differential Video Amplifier Linear 6-137 9034AXB ~ 256-Bit Read-Only Memory Memory 3-164
3100 5-Input Gate MOS 7-1 9035 - 64:Bit Read/Write Memory Cell Memory 3-165
3101 Dual JK Flip-Flop MOS 7-3 9040 RS Flip-Flop LPDTulL 3-1,3-149
3102 3-Input Gate MOS 7-5 9041. Dual 3-Input NAND Gate LPDTuL 3-1,3-149
3250 CRT Numeric Character Generator - MOS <79 9042 Dual 3-Input NAND Gate LPDTuL 3-1, 3-149
3300 25-Bit MOS Static Shift Register MOS 7-15 9043 3and 4 Input NAND Gate with Extender LPDTuL 3-1
3303 Dual 25-Bit Dynamic Shift Register ~ MOS 7-17 9044 Dual 4-Input Gate LPDTuL 3-1
3304 Dual 16-Bit Static Shift Register MOsS 7-19 9046 ‘Quad 2-Input Gate LPDTuL 31
3305/6 64-Bit 10 Static Shift Register M0S 7-21 9047 Triple 3-Input Gate LPDTuL 3-1
3320 64-Bit - 40 Shift Register MOS 7-23 9093 Dual JK Flip-Flop DTul 3-1,3-11,3-113
3501 1024-Bit Static Read Only Memory ~ MOS 7-27 9094 Dual JK Flip-Flop DTul 3-1,3-11, 3-113
3530 64-Bit Static Random Access Memory MOS 7-29 9097 Dual JK Flip-Flop DTul 3-1,3-11, 3-113
3700 Monolithic 4 Channel Switch MOsS 7-33 9099 Dual JK Flip-Flop DTul 3-1,3-11,3-113
3701 Monolithic 6 Channel Switch MOS 7-37 9109 High Voltage Hex Inverter DTuL 3-1,3-137,3-143
3705 8 Channel Multiplex Switch MOS 7-39 9110 High Voltage Hex Inverter DTul 3-137,3-145
3750 10-Bit MOS/LSI D/A Converter MOS 7-43 9111 RS Flip-Flop i DTul 3-1,3-11,3-113
3751 12-Bit A/D Converter MOS 7-47 9112 High Voltage Hex Inverter DTul 3-1,3-137,3-147
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Type Function Family Number Type Function - Family Number
9300 MSI 4-Bit Universal Register MSI . 3-1,3-11,3-21 9951 Monostable Multivibrator DTul 3-1,3-11, 3-113
9301 MSI 1 of 10 Decoder MSI 3-1,3-11,3-27 9952 Dual 2-Input NOR Gate - CTul 4-38
9304 MS! Dual Full Adder MSI 3-1,3-11,3-32 9953 AND/OR Gate CTul 4-42
9306 MS! Up Down Decode Counter Mms!t 3-1,3-11, 3-38 9954 " AND/OR Gate CTul 4-42
9307 MSI 7 Segment Decoder - MSI ©3-1,3-11, 3-42 9955 AND/OR Gate CTul 4.42
9308 MS! Dual 4-Bit Latch MSt 3-1,3-11, 3-47 9956 Dual 2-Input Buffer CTul 448
9309 MSI Dual 4-Input Multiplexer MSI 3-1,3-11,3-51 9957 Flip-Flop CTul 4.52
9310 MSI BCD Decode Counter MSI 3-1, 3-11, 3-57 9958 Decode Counter Cul 4-23
9311 MSI 1 of 16 Decoder MSI 3-1,3-11 9959 Buffer-Storage Element Cul 4-27
9312 MSI 8-Bit Multiplexer MslI 3-1,3-11, 3-61 9960 Decimal Decoder/Driver Cul 4.31
9316 MSI 4-Bit Binary Counter MSI 3-1,3-11, 3-67 9961 Dual 4-Input Extendable Gate DTuL 3-1,3-11, 3-113
9328  MSI Dual 8-Bit Shift Register MSI 3-1,3-11 9962 Triple 3-Input Gate DTul 3-1,3-11, 3-113
9601 ~ Retriggerable Monostable TTul 3-1,3-11,3-107 9963 Triple 3-Input Gate DTul 31,3-11, 3-113

Multivibrator ; 9964 -AND/OR Gate CTul 4-42
9620 Dual Differential Line Receiver * Special 4-1 9965 AND/OR Gate CTul 4-42
9621 Dual Line Driver Special 4-7 9966 AND/OR Gate © CTul 4-42
9622 Dual Line Receiver Special 4-13 9967 Flip-Flop CTuL 4.52 -
9624 Dual CCSL to MOS Interface Circuit ~ Special 4-17 9968 Dual High Speed Latch CTul 4-62
9625 Dual MOS to CCSL Level Converter  Special 4-17 9971 AND/OR Gate CTul 4-42
9900 Medium Power Buffer RTul 4-66 9972 AND/OR Gate CTul 442
9903 - Medium Power 3-Input Gate RTul . 4-66 9989 4-Bit Binary Counter Cul 4-34
9904 Medium Power Half Adder RTul 4-66 9997 4-Bit Shift Register RTul 4-88
9905 Medium Power Half Shift Register ~ RTuL 4-66 SH2001 High Voltage, High Current Driver ~ Hybrid 5-1
9907 Medium Power 4-Input Gate RTul 4-66 SH2002 DTulL High Power Driver Hybrid 5-5
9908 Low Power Adder LPRTuL 4-66, 4-90 SH2002-P  DTul High Power Driver Hybrid 5-9
9909 Low Power Buffer LPRTuL 4-66, 4-90 SH2100 High Current Driver Hybrid 5-13
9910 Low Power Dual Gate LPRTuL 4-66, 4-90 SH2101 High Voltage Driver Hybrid 5-17
9911 Low Power Dual Gate with Inverter ~ LPRTulL 4-66, 4-90 SH2200 High Voltage, High Current Driver Hybrid 5-21
9912 Low Power Half Adder LPRTuL 4-66, 4-90 SH2204 Byte Parity Generator or Checker Hybrid 5-25
9913 Low Power Type D Flip-Flop LPRTuL 4-66, 4-90 SH2205 Ripple Carry Adder Hybrid 5-27
9914 Medium Power Dual 2-Input Gate RTul 4-66 SH3000 High Impedance, Wideband AC Hybrid 5-29
9915 Medium Power Dual 3-Input Gate RTuL 4-66 Amplifier
9921 Low Power Gate Expander LPRTuL 4-66, 4-90 SH3001 Analog Switch Hybrid 5-31
9923 Medium Power JK Flip-Flop RTul 4-66 SH3002 SPDT Analog Switch Hybrid 5-33
9926 Medium Power JK Flip-Flop RTuL 4-66 SH3005 High Impedance Differential Hybrid 5-35
9927 Medium Power Quad Inverter RTulL 4-66 Comparator
9930 Dual 4-Input Extendable Gate DTul 3-1,3-11, 3-113 SH3200 Adjustable Positive DC Voltage Hybrid 5-39
9932 Active Pull-Up Buffer DTul 3-1,3-11,3-113 Regulator
9933 Extendable Element DTul 3-113 SH3201 Adjustable Negative DC Voltage Hybrid 5-41
9935 Extendable Hex Inverter . DTul 3-1,3-11, 3-113 Regulator
9936 Hex Inverter - DTuL 3-1,3-11,3-113  SH3741 Dual High Gain Operational - Hybrid 5-43
9937 Hex Inverter DTuL 3-1,3-11, 3-113 Amplifier
9941 Monostable Multivibrator DTul 3-1,3-11, 3-113 SH6400 PNP Quad Core Driver Hybrid 5-45
9944 Uncommitted Output Buffer DTuL 3-1,3-11, 3-113 SH6401 PNP Quad Core Driver Hybrid 5-45
9945 RS Flip-Flop DTuL 3-1,3-11,3-113  SH6402 PNP Quad Core Driver Hybrid 5-45
9946 Quad 2-Input Gate DTul 3-1,3-11,3-113  SH6500 NPN Quad Core Driver Hybrid 5-49
9948 RS Flip-Flop DTuL 3-1,3-11,3-113  SH6501 NPN Quad Core Driver Hybrid - 5.49
9949 Quad 2-Input Gate DTul- 3-1,3-11,3-113  SH6502  NPN Quad Core Driver Hybrid 5-49
9950 A-C Coupled R-S Flip-Flop DTul - 3113 SH8080  4-Bit Arithmetic Unit Hybrid 5-54



Type Function Page Number Type Function Page Number
COMPATIBLE CURRENT SINKING LOGIC (CCSL) 9945 RS Flip-Flop 3-1,3-11,3-113
9946 Quad 2-Input Gate 3-1,3-11,3-113
MSI 9948 RS Flip-Flop 3-1,3-11,3-113
9300 MSI4-Bit Universal Register 3,311,321 sy Juad Zinput Bate 31,311, 3113
9301 MSI1 of 10 Decoder 3.1,3-11,327 P50 A Cowpled RS Filp-Flop 313
9304 MS! Dual Full Adder 3.1.3.11,3.32 9951 Monostable Multivibrator 3-1,3-11,3-113.
9306 MSI Up Down Decode Counter 3.1,3-11,338 3961 Dual &-Input Extendable Gate 31,811, 3113
9307 MS!I 7 Segment Decoder 3.1,3-11, 3-42 9962 Tr!ple 3-Input Gate 31,3-11,3-113
. ! ! 9963 Triple 3-Input Gate 3-1,3-11,3-113
9308 MSI Dual 4-Bit Latch 3-1,3-11,3-47
9309 MSI Dual 4-Input Multiplexer 3-1,3-11,3-51
9310 MSI BCD Decode Counter 3.1,3-11,3-57 LPDT,L
9311 MSI 1 of 16 Decoder 3-1,3-11 9040 RS Flip-Flop 3-1,3-149
9312 MSI 8-Bit Multiplexer 3-1,3-11, 3-61 9041 Dual 3-Input NAND Gate 3-1,3-149
9316 MSI 4-Bit Binary Counter 3-1,3-11, 3-67 9042 Dual 3-Input NAND Gate 3.1, 3-149
9328 MSI Dual 8-Bit Shift Register 31,311 9043 3 and 4 Input NAND Gate with Extender 31
9044 Dual 4-Input Gate 31
Micromatrix™ Array 9046 Quad 2-Input Gate 31
. ! 9047 Triple 3-Input Gate 31
4501 CCSL Micromatrix™ Quarter Cell 3-169
4510 CCSL Micromatrix™ Dual 4-Bit Comparator ~ 3-1, 3-11, 3-171 Memo
4601 TTL Micromatrix™ Array Internal Quarter Cell 3-175 v
4610 Dual Two-Variable Function Generator 3-179 9033 16-Bit Memory Cell 3-155
9034 256-Bit Read-Only Memory 3-159
9034 AXA 256-Bit Read-Only Memory 3-163
Tl 9034 AXB 256-Bit Read-Only Memory 3-164
9000 JK Flip-Flop 3-1,3-11, 3-71, 3-89 9035 64-Bit Read/Write Memory Cell 3-165
9001 JK Flip-Flop 3-1,3-11, 3-71, 3-89 :
9002 Quad 2-Input Gate 3-1,3-11, 3-71, 3-89
9003 Triple 3-Input Gate 3-1,3-11, 3-71, 3-89 SPECIAL CIRCUITS
9004 Dual 4-Input Gate 3-1,3-11, 3-71, 3-89 Special Products
9005 Dual 2-2 Input AND-OR-INVERT Gate 3-1,3-11, 3-71, 3-89 ) . .
One Half Extender 9620 Dual D.nfferer'ltlal Line Receiver 4-1
9006  Dual 4-Input OR Extender ©3-1,3-11,3-71,3-89 9621 . Dual Line Driver 47
9007 Single 8-Input Gate 3-1,3-11,3-71, 3-89 9622 Dual Line Receiver o 413
9008 Single Extender 2-2-2-3 AND-OR-INVERT Gate 3-1,3-11, 3-71, 3-89 9624 . Dual CCSL to MOS Interface Circuit 4-17
9009 Dual 4-Input Buffer 3-1,3-11, 3-71, 3-89 9625 Dual MOS to CCSL Level Converter 4-17
9016 Hex Inverter 3-1,3-11, 3-71, 3-89 i
9020 Dual JK Flip-Flop 3-1,3-11,3.71,3-89 Cul
9022 Dual JK Flip-Flop 3-1,3-11, 3-71, 3-89 9958 Decode Counter 4-23
9601 Retriggerable Monostable Multivibrator 3-1,3-11, 3-107 9959 Buffer-Storage Element 4.27
9960 Decimal Decoder/Driver 4-31
DTuL 9989 4-Bit Binary Counter 4-34
9093 Dual JK Flip-Flop 3-1,3-11,3-113
9094  Dual JK Flip-Flop 3.1,3-11,3-113 CTul ‘
9097 Dual JK Flip-Flop 3-1,3-11, 3-113 9030 8-Bit Memory Cell 4-64
9099 Dual JK Flip-Flop 3-1,3-11, 3-113 9952 Dual 2-Input NOR Gate 4-38
9109 High Voltage Hex Inverter 3-1,3-137, 3-143 9953 AND/OR Gate 4-42
9110 High Voltage Hex Inverter 3-137, 3-145 9954 AND/OR Gate 4-42
9111 RS Flip-Flop 3-1,3-11, 3-113 9955 AND/OR Gate 4-42
9112 High Voltage Hex Inverter 3-1,3-137, 3-147 9956 Dual 2-Input Buffer 4-48
9930 Dual 4-Input Extendable Gate 3-1,3-11, 3-113 9957 Flip-Flop 4.52
9932. Active Pull-Up Buffer 3-1,3-11,3-113 9964 AND/OR Gate 4-42
9933 Extendable Element 3-113 9965 AND/OR Gate 4-42
9935 Extendable Hex Inverter 3-1,3-11, 3-113 9966 AND/OR-Gate 4-42
9936 Hex Inverter 3-1,3-11,3-113 9967 Flip-Flop 4.52
9937 Hex Inverter 3-1,3-11, 3-113 9968 Dual High Speed Latch 4-62
9941 Monostable Multivibrator 3-1,3-11,3-113 9971 AND/OR Gate 4-42
9944 Uncommitted Output Buffer 3-1,3-11, 3-113 9972 AND/OR Gate 442
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INTEGRATED CIRCUIT INDEX BY FAMILY

Type Function Page Number
RTuL

9900 Medium Power Buffer -4-66
9903 Medium Power 3-Input Gate 4-66

9904 Medium Power Half Adder 4-66
9905 ° Medium Power Half Shift Register - 4-66
9907 Medium Power 4-Input Gate- 4-66
9914 Medium Power Dual 2-Input Gate 4-66
9915 Medium Power Dual 3-Input Gate 4-66

9923 Medium Power JK Flip-Flop 4-66

9926 Medium Power JK Flip-Flop 4-66

9927 Medium Power Quad Inverter 4-66
9997 4-Bit Shift Register 4-88
LPRT.L

9908 Low Power Adder 4-66, 4-90
9909 Low Power Buffer 4-66,4-90
9910 Low Power Dual Gate 4-66, 4-90
9911 Low Power Dual Gate with Inverter 4-66, 4-90
9912 Low Power Half Adder 4-66, 4-90
9913 Low Power Type D Flip-Flop 4-66, 4-90
9921 Low Power Gate Expander 4-66,4-90
HYBRID CIRCUITS ,

SH2001  High Voltage, High Current Driver 5-1
SH2002  DTuL High Power Driver 5-5
SH2002-P DTuL High Power Driver 5-9
SH2100  High Current Driver 5-13
SH2101  High Voltage Driver 5-17
SH2200  High Voltage, High Current Driver 5-21
SH2204  Byte Parity Generator or Checker 5-25
SH2205  Ripple Carry Adder 5-27
SH3000  High Impedance, Wideband DC Amplifier 5-29
SH3001  Analog Switch 5-31
SH3002  SPDT Analog Switch 5-33
SH3005  High Impedance Differential Comparator 5-35
SH3200 Adjustable Positive DC Voltage Regulator 5-39
SH3201  Adjustable Negative DC Voltage Regulator 5-41
SH3741  Dual'High Gain Operational Amplifier 5-43
SH6400  PNP Quad Core Driver 5-45
SH6401  PNP Quad Core Driver 5-45
SH6402  PNP Quad Core Driver 5-45
SH6500  NPN Quad Core Driver 5-49
SH6501  NPN Quad Core Driver 5-49
SH6502  NPN Quad Core Driver 5-49
SH8080  4-Bit Arithmetic Unit ' 5.54
LINEAR INTEGRATED CIRCUITS

wA702A  High Gain, Wideband DC Amplifier 6-1
wA702B  High Gain, Wideband DC Amplifier 6-6
©A702C  High Gain, Wideband DC Amplifier 6-11
uA703 RF-IF Amplifier 6-16
uA703C  RF-IF Amplifier 6-20

Type Function Page Number
«A703E  RF-IF Amplifier 6-22
1wA709 High Performance Operational Amplifier 6-26
u#A709A  High Performance Operational Amplifier 6-30
wA709B  High Performance Operational Amplifier 6-34
uwA709C  High Performance Operational Amplifier 6,36
wA710 High Speed Differential Amplifier 6-38
1#A710B  High Speed Differential Comparator 6-42
uwA710C  High Speed Differential Comparator 6-46
vA711 Dual Comparator 6-50
‘wA711C  Dual Comparator 6-54
uA716 Fixed Gain, Low Distortion Amplifier 6-56
uwA716C  Fixed Gain, Low Distortion Amplifier 6-60
vA717E  Multi-Purpose Amplifier 6-64
vA719 High Gain RF Amplifier/FM Detector 6-68
u#A719C  High Gain RF Amplifier/FM Detector 6-74
uh722 10-Bit Current Source 6-80
uwA722B  10-Bit Current Source 6-84
uh723 Precision Voltage Regulator 6-88
uA723C  Precision Voltage Regulator 6-94
uh726 Temperature Controlled Differential Pair 6-100
uA726C  Temperature Controlled Differential Pair 6-102
uh727 Temperature Controlled Differential Amplifier 6-104
uA727B  Temperature Controlled Differential Amplifier 6-108
uA730 Differential Amplifier 6-110
uA730C  Differential Amplifier 6-114
uhA733 Differential Video Amplifier 6-118
uA733C  Differential Video Amplifier 6-122
wA737E  Color TV Chroma Demodulator 6-126
uA739C  Dual Low-Noise Operational Amplifier 6-129
uA741 Frequency Compensated Operational Amplifier 6-133
uA741C  High Performance Operational Amplifier 6-135
uA751C  Differential Video Amplifier 6-137
MOS INTEGRATED CIRCUITS

3100 5-Input Gate 7-1
3101 Dual JK Flip-Flop 7-3
3102 3-Input Gate 7-5
3250 CRT Numeric Character Generator 7-9
3300 25-Bit MOS Static Shift Register 7-15
3303 Dual 25-Bit Dynamic Shift Register 7-17
3304 Dual 16-Bit Static Shift Register 7-19
3305/6  64-Bit 1( Static Shift Register 7-21
3320 64-Bit — 40 Shift Register 7-23
3501 1024-Bit Static Read Only Memory 7-27
3530 64-Bit Static Random Access Memory 7-29
3700 Monolithic 4 Channel Switch 7-33
3701 Monolithic 6 Channel Switch 7-37
3705 '8 Channel Multiplex Switch 7-39
3750 10-Bit MOS/LSI D/A Converter 7-43
3751 12-Bit A/D Converter 7-47
3800 8-Bit MOS/LSI Parallel Accumulator 7-53
3801 7-59

10-Bit Serial/Parallel — Parallel/Serial
Converter .






COMPATIBLE CURRENT SINKING LOGIC NUMERICAL INDEX

Type Page No. Type Page No. - Type Page No.
MSI 9005 3-1,3-11,3-71, 3-89 9944 3-1,3-11, 3-113
9300 3-1,3-11, 3-21 9006 3-1,3-11,3-71, 3-89 9945 3-1,3-11,3-113
9301 3-1,3-11, 3-27 9007 3-1,3-11, 3-71, 3-89 9946 3-1,3-11, 3-113
9304 31,3-11,3-32 9008 3.1,3-11,3-71,3-89 9948 13-1,3-11,3-113
9306 3.1,3-11,3-38 9009 3-1,3-11, 3-71, 3-89 9949 3-1,3-11,3-113
9307 3.1,3-11,3-42 9016 3-1,3-11, 3-71,3-89 9950 3-113
9308 3-1,3-11, 3-47 9020 3-1,3-11, 3-71,3-89 9951 3-1,3-11,3-113
9309 3-1,3-11,3-51 9022 3-1,3-11,3-71, 3-89 9961 3-1,3-11,3-113
9310 3-1,3-11, 3-57 9601 3-1,3-11, 3-107 9962 3-1,3-11, 3-113
9311 3.1,311 9963 3-1,3-11, 3-113
9312 3-1,3-11, 361 DTl
9316 3.13.11 3.67 9093 3-1,3-11,3-113 LPDTuL
9328 3.1.3-11 9094 3-1,3-11, 3-113 9040 3-1,3-149

: ’ 9097 3-1,3-11,3-113 9041 3-1,3-149
Micromatrix™ Array 9099 3-1,3-11, 3113 9042 3-1,3-149
4501 ‘ 3.169 9109 3-1,3-137,3-143 9043 31
4510 3-1,3-11,3-171 9110 3-137,3-145 9044 31
4601 3-175 9111 3-1,3-11,3-113 9046 31
4610 3-179 9112 3-1,3-137,3-147 9047 31

9930 3-1,3-11,3-113

TTul 9932 3-1,3-11,3-113 Memory
9000 3-1,3-11,3-71, 3-89 9933 3-113 9033 3-155
9001 3-1,3-11,3-71,3-89 9935 3-1,3-11,3-113 9034 3-159
9002 3-1,3-11, 371, 3-89 9936 3-1,3-11,3-113 9034 AXA 3-163
9003 31,311, 3-71, 3-89 9937 3-1,3-11,3-113 9034 AXB 3-164
9004 3-1,3-11, 3-71, 3-89 9941 3-1,3-11,3-113 9035 3-165




CROSS REFERENCE — CCSL AND SPECIAL CIRCUITS.

Function,

LPDTuL
Typ Tpd
65 ns

- DTl
| TypTpd
‘| 25ns

TTul

: Typ Tpd

10ns

CCSsL

HLLDT,L
Msl |

RTuL .

- Typ Tpd

15ns

- LPRTuL.
Typ Tpd
40 ns

Mul

CTuL
Typ Tpd
3.0ns

CuL

. Special

Gate

Hex Inverter NAND Gate
Quad 2-input NAND Gate
Triple 3-input NAND Gate”
Dual 4-input NAND Gate
8-input NAND Gate

Dual 2-wide Expandable
AND/NOR Gate

4-wide Expandable
AND/NOR Gate

Dual 4-input Power Gate
3-input NOR Gate '
4-input NOR Gate

Dual 2-input NOR Gate
Dual 3-input NOR Gate
Quad Inverter NOR Gate
2-2-3 Input AND Gate
Dual 4-input AND Gate

Dual Output, 8 Input
AND Gate

3-3-1 Input A[\ID Gate
Quad 1 AND Gate

3 OQutput Quad 2 Input
AND/OR Gate

2 Qutput Quad 2 Input
AND/OR Gate

Buffer

Dual 2 Input
Dual Buffer
Counter Adapter

F,D
F,D
F,D
F,D

F,C,D

F,D,C
F,D,C
F,D,C
F,D,C

F,C,D

| FP,F,D

FP,F,D
FP,F,D
FP,F,D
FP,F,D

F,FP,D

F,FP,D
F,FP,D

CF
C,F
C,FE
C,F
C.F

C, FPE

F,C

o

Decoders

1 of 10 Decoder

1 of 16 Decoder

7 Segment Decoder

F,D
F,D
F,D

Typ Tpd
10 ns

Typ Tpd
25 ns

Typ Tpd |

2hs

Multiplexers

Dual 4-input Multiplexer
8-input Multiplexer
Dual 8-input Multiplexer

F,D
F,D
F,D

Counters

BCD Up/Down Counter
Decade Counter
Hexidecimal Counter

Hexidecimal Up/Down Counter

F,D
F,D
F,D
F,D

Registers
4 Bit Shift Register
Dual 8 Bit Shift Register

Adders & Comparators
Dual Full Adder

Dual Four-bit Comparator
Half Adder

Adder

F,D
F,D

F,C

Legend: F = Flat Pak

FP = Fairpak®

D = Dip

C=T05

E = T0-5 Epoxy
3-ii



CROSS REFERENCE — CCSL AND SPECIAL CIRCUITS

Function

LPDTuL
Typ Tpd
65 ns

DTul
Typ Tpd
25ns

COTTAL

Typ Tpd
10 ns

CeCsL
MSI

HLLDT,L

RTuL
Typ Tpd
15ns

LPRT.L
Typ Tpd
40 ns

Mul

CTul
Typ Tpd
3.0ns

Cul

Special

Memory & Latches
Dual 4 Input Latch
16-hit Memory Cell
256 Bit ROM

Dual 4-bit Latch
Buffer Memory
Decimal DEC/DR

F,D
F,D
F,D

Micromatrices

32 Gate Customizable Array
48 Gate Customizable Array
96 Gate Customizable Array

F,D

F,D
F,D

Kit Parts
4501
4522

Gate Expanders
Expander

Typ Tpd
130 ns
F,C,D

Typ Tpd
20 ns
F,C,D

Typ Tpd
25 ns
FP,F, D

Typ Tpd
30 ns

Typ Tpd
20 ns
C

Typ Tpd
15ns

Binary Elements

RS Flip Flop

Buffered JK Flip Flop

Dual Flip Flop

AC Coupled Flip Flop

Type D Flip Flop

Dual Rank Flip Flop

One Half Shift Register
With Inverter

One Half Shift Register
Without Inverter

F,D

F,C,D
F,D
F,C,D

FP,F,D
FP,F,D

F,CE

F,C

F,C

Interface Functions
Line Receiver
Line Driver

CCSL to MOS
MOS to CCSL

Typ Tpd
100 ns

Typ Tpd
2ns
F,D
F,D
F,D
F,D

Multivibrators
AC Coupled One Shot
Retriggerable One Shot

F,C,D

F,D

Legend: F = Flat Pak

FP = Fairpak®

D=Dip C=TO05

3-iii

E = T0-5 Epoxy -



CCSL COMPOSITE DATA SHEET
COMPATIBLE CURRENT SINKING LOGIC
MILITARY TEMPERATURE RANGE —55°C TO +125°C

GENERAL DESCRIPTION

Fairchild Compatible Current Sinking Logic refers to all the standard Fair-
child logic circuits that operate by sinking current into the outputs in the
low state and supplying leakage current from the output in the high state.
Current sinking logic is one of the three main forms of logic, the other two
being current sourcing Idgic and current mode logic.

The Fairchild logic families that make up CCSL include Fairchild’s 9300
series MSI (Medium Scale Integration), the 4500 DTl Micromatrix™ array,
the 4600 and 4700 TTuL Micromatrix arrays, TTul (Transistor-Transistor
Micrologic), DTuL (Diode-Transistor Micrologic), LPDTuL (Low Power Diode
Transistor Micrologic), and other circuits that are not members of any specific
logic family. All the circuits that make up CCSL have common power supply
voltages and compatible logic levels at the input and output. .

TABLE OF CONTENTS

CCSL LOADING RULES :
WIRED-OR APPLICATIONS (Examples 1 through 3)
QUAD 2-INPUT GATES

9002
9946
9949
9046
_ TRIPLE 3-INPUT GATES
9003
9962
9963
9047
DUAL 4-INPUT GATES ..
9004
9930
9961
9044 . ,
8-INPUT GATE . ; 4
9007 :

HEX INVERTERS
9016
9935
9936
9937
AND-OR-INVERT GATES AND EXTENDER
© 9005
9006
9008
BUFFER ELEMENTS . 5
9009 A
9932
9944

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

3-1

Since all the input and output levels are compatible, the system designer
can use whichever device suits his application most closely without being

_limited to any one logic family. This flexibility can be of great advantage

by allowing the system designer to achieve greater system optimization.
MSI or Micromatrix arrays can be used to decrease package count, improVe
speed, and cut costs. TTuL offers high speed and good A.C. noise immunity
where discrete gates and flip-flops are needed. DTuL has lower power,
medium speed, and great flexibility because of wired-OR capability. LPDTuL
offers very low power and reasonable speed.

To achieve the CCSL concept, a set of normalized rules had to be generated.
These are explained and specified for every device in the CCSL family in
the data sheet.

Page
R-S FLIP-FLOPS ... 5
9111
9945 -
9948
9040
FLIP-FLOPS 6
9000
9001
DUAL J-K FLIP-FLOPS 6
9020 ‘
9022
9093
9094
9097
9099
MONOSTABLE MULTIVIBRATORS ... 7
9601
9941
9951 :
MEDIUM SCALE INTEGRATION .. : . 7
Shift Registers and Storage Elements
9300—4 bit universal register
9328—dual 8 bit shift register
9308—dual 4 bit latch
Counters
9306— up down decade counter
9310— up decade counter
9316— up binary counter .
Combinational logic 8
9301—1 of 10 decoder
9311—1 of 16 decoder
9304—Dual full adder
9307—BCD to 7 segment decoder

J-K

i
FAIRCHILD

RS Te
SEMICONDUCTOR

A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION



FAIRCHILD CCSL cOMPosnE DATA SHEET (—55°C i‘({)" +125°C)

TABLE OF CONTENTS (Cont’d.)

‘Page
9309—Dual 4 bit multiplexer . . . 8
9312—8 bit multiplexer .
4510—Dual 4 bit comparator

MEMORIES S . e .9
9033—16 bit scratch pad memory
9034—256 hit read-only memory . -
9035—64 hit read/write memory cell

* INTERFACE ELEMENTS
9620—Line receiver
9621—Line driver

. Page
9622—Line receiver
9624—CCSL to MOS converter
9625—MOS to CCSL converter

SPECIAL LOW POWER GATES ..............
9041 :
9042
9043

EXTENDER mrufs
APPENDIX

CCSL LOADING RULES

—55°C TO +125°C TEMPERATURE RANGE

GENERAL INFORMATION

The Fairchild CCSL loading rules were established to give the systems
designer exact rules for combining the different families of Fairchild
Compatible Current Sinking Logic elements.

In establishing the rules, worst case limits and conditions are guaranteed
providing: .

1. The loading rules are obeyed

2. Vg is maintained at 5.0 V +109% (4.5 V to 5.5 V)

3. The ambient temperature is maintained between —55°C and
+125°C.

The worst case limits guaranteed are:

Maximum low level output voltage (Vo) = 04V
Maximum low level input voltage (V) = 0.7V
Minimum high level output voltage (Vo) = 25V
Minimum high level input voltage (V,.) = 21V
High level D.C. noise immunity = 04V
Low level D.C. noise immunity = 03V

LOADING RULES
In this data sheet the following notation has been chosen to indicate the

input loading and output drive factors for all logic elements.
INPUTS OUTPUTS

A/B XY

7 wocic eement

A (high level input load factor) = maximum normalized input current
drawn into an input when the input is at a high level. -

B (low level input load factor) = maximum normalized input current
drawn out of an input when the input is at a low level.

X (high level output drive factor) = minimum normalized output current
which the output can supply at a high level wh:le mamtamlng
VC>H >25V

Y (low 'level output drive factor) = minimum normallzed output current
which the output can smk at a low level, while mamtalmng
“Vor <04V

Any, CCSL device can drive any combination of other CCSL devices as
long as two conditions are met:
-1.. The sum of the high level load factors at any node must be less
than or equal to the high level drive factor at that node.
2. The sum of the low level load factors at any node must be less
than or equal to the low level drive factor at that node.

SHORTED INPUTS

* In the case where unused inputs of an AND gate are shorted to a driven

input, the high level input load factor for the inputs ‘will be the number
of inputs shorted together times the high level input load factor for one
input. The low level input load factor for the inputs will be the same as
that for a single input.

NORMALIZING FACTORS B

The normalizing factors used to derive these loading rules are listed
below. They are included in the data sheet primarily as a guideline when
working with open collector devices such as the DTuL 9944 or the Mul
9033. They allow the designer to determine:

1. What collector pullup resistor is required to drive the highw level
loads, and supply the I, while maintaining V..

2. How much the low level fanout must be reduced because of the
pullup resistor.

LoGlc WORST CASE UNIT ' Vee
LEVEL LOAD/DRIVE FACTOR SUPPLY VOLTAGE
High 5 uA 45Vto55V .

124 A 45V
Low
160 yA 55V

WIRED-OR APPLICATIONS -

It is possible to perform the wired-OR function by connecting together
the outputs of any of the DTulL circuits, except the*9932 and 9950, or of
any circuit that has the words “‘open collector” rather than a high level
output drive factor.

In wired-OR applications each gate must be able to sink the current
from all the pullup resistors, as well as the current from the load being
driven at the common wired-OR point.” To calculate .the load driving
capability of a wired-OR configuration simply find the equivalent low
level load factor for all the excess load resistors and subtract it from
each gate's low level drive factor. For DTuL ‘with 6K pullup resistor, the
equivalent load factor is 8, for DTuL with 2K pullup, it is 22. For a
discrete pullup resistor, the load factor can be calculated from the
normalizing factors above. The high level output drive factor of the
gates performing the wired-OR function is' the sum of the high level
drive factors of all the gates in the combination. See Example 3 for an
example of a wired-OR application.




~ FAIRCHILD CCSL COMPOSITE DATA SHEET (—55°C TO +125°C)

EXAMPLE 1:
DTuL 9932 driving DTuL 9945

Problem: How many 9945's can be driven by one 99327

9932

=~

————— e

e

clock lines.

9945

-
]
I

The output drive factor of the 9932 is 800/235. The input load factor
of the 9945 is 4/19. First divide the high level input load factor of the

9945 (4) into the high level drive factor of the 9932 (800). This gives

200 as the number of 9945 clock inputs the 9932 may drive in the
high state. Then repeat the procedure with the low level load factor and
low level drive factor. This gives 12.4 as the number of 9945 inputs a
9932 can drive in the low state. The low state is the lower number,
so it is necessary to limit the number of 9945’s to 12.

EXAMPLE 2:

TTuL 9002 driving DT4L gates.

Problem: How many gates can

one 9002 drive?

g
g

3

c—— e

The output -drive factor of the 9002 is 264/110. The input load factor
of the 9946 is 1/9.4. Dividing the low level input load factor of the
9946 into the low level drive factor of the 9002 gives ~ 11.7. Dividing
the high level input load factor into the high level drive factor gives 264.
Therefore, the fanout is limited to 11 by the low level load and drive
factors. :

EXAMPLE 3:

4 DTul 9946's in a wired-OR configuration.

Problem: How many TTuL 9002 inputs will the output drive?

 DTuL9%4s -
=
—e—

=D

T4l 9002's

The output drive factor of the DTuL 9946 is 36/94. The output pull-up
resistor is 6K, so 8 must be subtracted from the low level drive factor
for each extra output tied together in- the wired-OR configuration.
With four outputs tied together, there are three excess pull-up. resistors
and 24 must be subtracted from 94 (the low level output drive factor
of each 9946) to give an output low level drive factor of 70. The output
high level drive is the sum of all the high level drive factors of the
four 9946's. Thus the high level load factor of the combination is
36 4 36 + 36 + 36 = 144. The 9002 inputs have load factors of 12/10,
so it can be determined, as in previous examples, that. the limiting
factors are the low level drive and load factors and that the four gates
in the wired-OR will drive seven 9002 inputs.

3-3




FAIRCHILD CCSL COMPOSITE DATA SHEET (—55°C TO +125°C)
QUAD 2-INPUT NAND GATES

T DTpL {6K) DTyl (2K) LPDTHL 5

| — — 20010 L —wm s D—rems 2 { J—100

oot

Vcc = Pin 14
Gnd = Pin 7

9002 9946 9949 9046 PIN CONFIGURATION

TRIPLE 3-INPUT NAND GATES

LPDTAL

i  oTL K T :
12/10|EDo—zs4/uo 1/9.4[33»— 36/84 1/9.4{3:}— 108/85 2/'['3‘5[ D— 1010

Eplebole |-

=
— L
-

P

Vcc = Pin 14
Gnd = Pin 7

9003 9962 9963 . 9047 . 1 PIN CONFIGURATION

DUAL 4-INPUT NAND GATES

‘ E
-—G‘
4 %:é
) 3
- / 9
; finm .
DTy (8K DTyl (2K) LPDTHL =
i ‘ ” 10/10 & '
2 /wl$_ 25410 1/9.4[?— B/ 1/94[?—— 108/85 1 i
* E b E
. : ' */1 E Vcc = Pin 14
Gnd=Pin7
Extenders are not present ori §004° * ‘f
9004 ’ 9930 ' 9961 9044 PIN CONFIGURATION
* Extender lnputs, see note on Page 10
8-INPUT NAND GATE
jr —
j—'_‘j Tt

R D — D»—’— 264/110

10
Vec = Pin 14

Gnd ="Pin 7

9007

3-4




FAIRCHILD CCSL COMPOSITE DATA SHEET (—55°C TO +125°C)

HEX INVERTERS

_3 _—Do_ | 4
5] _Do___ | 6
_9 ——D°_ | 8
™t s DTYL (6K) DTuL (2K) —”""D"— | 10
12/10 —>o— 264/110 /94 —>o— 136/ 1/94 36/94 1/9.4 —>o— 108/85 i3 Do 2
Vcc = Pin 14
Gnd = Pin 7
9016 9935 9936 9937 PIN CONFIGURATION
* Extender Inputs, see note on Page 10
AND-OR-INVERT GATES AND EXTENDER ’ N
4
13
1 18/15 [ ‘E_:;_[:}—
! ' ) 15/1.5 12 eoL : '
18/15
o Tt 12/10 ™t 1 2
8 264/110 5 3 EMT 115 |
<y 264/110
4 264/110
18715 I coLL — 12/10 | 4 /
EMIT —; Vee — Pin 14 5 18/15 |
e eandrs oy e Gi=rn7 1503 o
10 Vce = Pin 14
8 EMIT 1915 {fl'l_‘D— Gnd = Pin 7
Vcc = Pin 14
Gnd = Pin 7 * Up to four 9006 Extenders may be
. tied to these terminals
9005 EXTENDABLE 9005 NONEXTENDABLE
HALF HALF 9006 9008
DUAL 4-INPUT NAND BUFFERS
E
6
4]
5]
9
C oTuL DTUL ‘ i N
w0 { Q_ 794/330 1/9.4 [ 800/235 1/95 { OPEN COLLECTOR/254 lﬁ:
"/3.4 € */94 E i £ | voc = Pin 14
Gnd =Pin7
Extender inputs not present on 9009
9009 9932 9944 PIN CONFIGURATION
* Extender Inputs, see note on Page 10
R-S FLIP-FLOPS
o,
2/2.
2 219 219 Yee 15 s
Lo &m 0 N
1/6.3 >——l_
4 6 N N Sp
0 12— 3 D 3 D -
1 ' s a3 [ s 1= T i B 1 2/.75 { s 1
415 ofT 'g% 108/85 4192 o7 o1t 36/94 4/15 —2—o| T DL Jma/ss 5/4 —‘2————0 T LPOTHL Jm/w
[ (6K) 12 (2K)
. ) o 63|t ¢ oL ] mim 3D [ 9 2/75{ c o
B ot . 3
El, )'J , it Vec—Pin14 Qg Vec=Pin14 5 Ve = Pin 14 T4
Vcc = Pin 14 s Gnd=Pin7  ,.q Gnd="Pin7 219 Gnd = Pin 7
Gnd = Pin 7 : 2/2.%
9945 9948 9040

9111




FAIRCHILD CCSL éOMPOSITE DATA SHEET (—55°C TO +125°C)

J-K FLIP-FLOPS

240/100

Cp
?13 Vce == Pin 14

T 240/100

o ,
o ?13 Vcc = Pin 14

Gnd = Pin 7 33/21  Gnd=Pin7
9001
DUAL J-K FLIP-FLOPS
2/19
2/19 y
1210 2 IS
I ) 1 . 3 Sp 5
T TTuL 3 Sp s ) 11—
3.3 ] 6 DTy
] - PR I{” ! DTL ! 1/6.3 T “':L 36/94
12/10| 4 B _J|* . 0 anelolt 36/94 2 6 s
D 6K n B
ag/a0 1 T a2k B ol %
1 7
24/20 2, 33/21 2/19 5/30l'4 '6%‘9
13] é'" S,
e ’_:DI 18 l Sp n ) 0 1 | 8
um 1 8
T 1763 ) —— ‘ DTUL
" FF2 i | T 1/63 LI 36/94
12/10 { 17;:‘. K o 4/19 =o|T 2 36/94 2 (6K .
* (6K) 9 K o=
% 6312k of— g
) 15
Vcc = Pin 16 T 13
Gnd = Pin 8 w2 Ve = Pin 14 Vec — Pin 14 .
Gnd = Pin 7 Gnd =Pin7 4/38
9020 9093 9097
33/21 2/18
/ 2/19 /4
L Js )
S
Sp S D
3 v D 3 ) 6
12/10 _T.D ) 17633} . s DTIL
' Tt i 1/8. T 108/85
FFI ayslolt fm 108/85 /8.3 2 [F2Fl:] 5 /
4 (2K] —
=it it ™ ofs o’
Cp
14
48/40 g 2/19 8371 — 219
2 33/21 duo 410
24/20 4 & < )
, S0 ;
12710 B - e, i [T
=Ly Y s oTIL
;T 4/15 =OIT FF2 108/85 1763 T . {108/85
FF2 (2K) 12 2K 9
12/10 12 . X 1/3.3'—2'-K 0"’9— K 'Cl ] ol
]
o cn .
T'-" Vce = Pin 14 _?3
Vee = Pin 16 Gnd = Pin7 Vcc = Pin 14 438
Gnd = Pin 8 /21 Gnd = Pin 7 /
9022 9094 '9099

3-6




FAIRCHILD CCSL COMPOSITE DATA SHEET (—55°C TO +125°C)

MONOSTABLE MULTIVIBRATORS

Vce = Pm 14 )
Gnd =Pin7

9601

* Extender Inputs, see note on Page 10

Cx Ry 4710V
n[ I 10 )
ne 2 .
2/19 { ss }aom
Vcc = Pin 14
Gnd = Pin 7

The DTul 9941 is NOT
recommended for new
designs; use the 9601.

9941

Cx Ry dT0vee

n| !’ 0] 9

g 2 1
3 .

219 | s$ “ 30/87
R EE— )
Vcc =Pin 14
Gnd = Pin 7

The DTuL 9951 is NOT
recommended for new
designs; use the 9601.

9951

NOTE: The maximum input fall time to trigger is: 25 ns
for a 1.0 volt swing; 50 ns for a 2.0 volt swing;
100 ns for a 4.0 volt swing.

MEDIUM SCALE INTEGRATION

SHIFT REGISTERS AND STORAGE ELEMENTS

‘ 1210 18/15 1210 18115
, 12/10 o e e
2/ A 203 |4 |s |8 o hafishe e fo |2
o (Ls [4 ]5’7 L
o = :
210 2 I e by PPy Py 0E Dg D 0, D3 foe o By 0, 03
/20 10 Jc, 5300 SHFT REGISTER 9308 4 BIT LATCH 1 | | 9308 4 BIT LATCH 2
1210 —3ofk wr G 4 0 03 gt 7260 we G 0 & o) IR oo o g, 04
SRR AT ARARS
I TH TR TRIN)
1210~ .
- 72/60 Vcc=Pl_n 16 12/10 " y0g79p 1210 408799
Gnd =Pin 8 .
Vcc = Pin 24
A Gnd = Pin 12
SN TR 9300 9308

4 BIT UNIVERSAL REGISTER

L8687 '
2/20 oA
ga |zz lz: lao rs ‘
) [ I .
12/10 Tore Py b Py P
L — 1 "2 "3
24,20 [ 9306 : 1
( c noiise TC 172,60
UP/DOWN DECADE COUNTER
12/10 CE G 6 0, 0
PINS 13-18 ’ o
3 ]; IG lw .
\ ;, Vcc=Pin24
72,60 Gnd = Pin 12
9306

UP/DOWN DECADE COUNTER

DUAL 4 BIT LATCH

|14 72/60

O B Db o

18/15 9328
36/30 —L— P § BT SHFT REGISTER | i
MR Ojo=— 72/60
12/10 - 12/10
24/20 ——
|3 72/60
¢ 932
18/15 — BT swFTReaisTer 2 |
MR 0 Jo— 72/60
Vcc = Pin 16
Gnd = Pin 8

9328
DUAL 8 BIT SHIFT REGISTER

COUNTERS
8/6.7 8/6.7
24/20 28/20 —— A
.(Lsa4s|e klsl‘lsk
er CeoPE Pp P1 P2 Py . 12/10 —Lfceore P Py Py Py
24/20{— Cer 9310 UP DECADE COUNTER TC [——12/60 2! 104cer sat6 up mkary coowter Tc H2— 72/60
2 /
S Jopmr Qg o 0, 0, |—2fcomr 8 0 0, 0y
Db ool Fbbb
12710 ~——~—— Vcc=Pin 16 1210 ~———— Vec=Pin16
12/60 Gnd = Pin 8 72/60 Gnd =Pin 8
9310 9316

_UP DECADE COUNTER

UP BINARY COUNTER




FAIRCHILD CCSL COMPOSITE DATA SHEET (—55°C TO +125°C)

MEDIUM SCALE INTEGRATION (Cont'd.)

COMBINATIONAL LOGIC

12/10

48/40 12/10 12/10
12/10 "/“' 48/40
12/10 18] |19 23 2 |2 4 15 13 |1 14
—A
|15 IH |I IZ
ho Ay Ry Ag E A A A C B A
9301 1/10 DECODER 9311 1/16 DECODER 9304 FULL ADDER 1 9304 Fl.!LI. ADDER 2
01 23456188 0123 45678 9101112131415 S s Co s 3 [
‘Iz"iﬁTTTTTT7 TTTT TTTTTTTTTT
pX s LS 4 GJ 1121314516 10 {11 {13 |14 |15 |16 17 6 7 5 10 9 n
120/100 - 216/90 168/70 216/90 168/70
120/100 240/100 240/100
Vcc = Pin 16 Vcc = Pin 24 Vcc = Pin 16
Gnd = Pin 8 Gnd = Pin 12 Gnd = Pin 8
9301 9311 - 9304
1 OF 10 DECODER

1 OF 16 DECODER DUAL FULL ADDER

12/10 12/10

fP b f

12/10

FITrT i I I
Ao Ay Ay Ag LTRE! 12710 22 s0a ha 2 3ar lgp o l2b T3 !‘:‘“ S0E lgly g 3 g l5 05l
9307 7 SEGMENT DECODER . 9309 DUAL 4 ;'m MULTIPLEXER 12/10 { —§ 9312 8 BiT MULTIPLEXER
RBOa2 b c d e f g 12710 =8 ¢, R 7, B s 2 2
4 D13 iz |11 Jro [s [is e 14 15 T’ l‘ l]-f‘ |'5
216/90 240/100  216/30  240/100 216/90 240/100
1418 108/78
Vcc = Pin 16 Vcc = Pin 16 Vcc = Pin 16
Gnd =Pin 8 Gnd = Pin 8 Gnd = Pin 8
9307 9309 9312
BCD TO 7 SEGMENT DECODER DUAL 4 BIT MULTIPLEXER 8 BIT MULTIPLEXER
4/20 4/20
A A

r )
|23|22 Iz1 Izo hslm ]17 16

r B}
In Im |s |a |1 |s ls |4

AgBg Ay By ApBy A By AgBg Ay By AyBy Ag B3
4/20—'3— ST COMPARATOR | 4/201— ST COMPARATOR i
Qa  AsB QO AB
I" |15 Vce = Pin 24 l2 |3
36/30 48/40 . Gnd = Pin 12 36/30 48/40
4510

DUAL 4 BIT COMPARATOR

3-8



FAIRCHILD CCSL COMPOSITE DATA SHEET (—55°C TO +125°C)"

MEMORIES

X
80/69 X,
X .

9033 MEMORY

Y

80/69 Yy

bbbl

So S

9

OPEN COLLECTOR/125

Vcc =Pin 14
" Gnd = Pin 7

9033
16 Bit Scratch Pad Memory

12/10

—A—
%qqqqq
E Agh3 Ay by Ag

9034 32W x 8B x ROM
0 04 0 0304 05 05 0;

AR

~
OPEN COLLECTOR/63

. Vcc =Pin 16
* Gnd =Pin 8

NOTE: The 9034 is programmed on a custom basis. Con-
tact your Fairchild salesman for more information.

9034
32 Word by 8 Bit Read Only Memory

320/10 40/20 20/10 -

EEREEE

cs 113 W©

Ag

20/10 9035 MEMORY

B s

A
15 0 0 0 03

OPEN COLLECTOR/62

Vcc = Pin 28
Gnd =Pin 9

PINS 10-25

- 9035 o
64 Bit Read/Write Memory Cell

INTERFACE ELEMENTS

3

2
%—D— 51/34
. .
.; 13
" ‘ 571/04

"Inputs are differential, one pair attenuated, one
- pair nonattenuated..

3
1
110
ny ”
*m0
10
110{ : 13
12

Outputs are extremely low impedance to drive long
lines. Back matching resistors for 130 Q line are

Vee = Pin 8

Vec =Pin7 1/84
Gnd = Pin 14
S3=Pin1

i . If S3 = Vcc, then output is normally
Vec = Pin 14 provided. Vee = Pin 14 high with inputs open -
Gnd =Pin7 Gnd =Pin 7 If S3 = Gnd 7, then output is normally
+8V="Pin8 +8V=Pin8 low with inputs open
< 9620 9621 9622
Dual Differential Line Receiver Dual Line Driver Dual Differential Line Receiver
(CCSL Threshhold Inputs)
' */9 4 :
19 {%—“- Vec = Pin 14 10 45 11 Gnd = Pin 1
0 MoS Vop =Pin7 MoS LEVELS[ llz/w Vop = Pin 7
/8= LEVELS . Gnd =Pin1 5 4 Vce = Pin 14
1/9{@ TP '
9624 9625
CCSL to MOS COnverter MOS to CCSL Converter
* Extender Inputs, see note on Page 10
SPECIAL LOW POWER GATES
1
10/0 2 6
2/|| /10 ; \ 211 [ . OPEN COLLECTOR/10
21 OPEN COLLECTOR/10 .. 3
: 15K(NOM n 15K(NOM)
15K(NOM) 5 Veo NoM) 3 Voo ——mA——3
E 13
3 ~ 15K(NOM) 12 8
11___ 15K(NOM) " LIRTY! 214 g OPEN COLLECTOR/10
12 8
y '{ 18 1o/ 2 {%& OPEN COLLECTOR/10 L Vee — Pin 14
"y 10 Vee = Pin 14 Vee = Pin 14 n Gnd — Pin7
Gnd = Pin 7 Gnd =Pin7
9041 9042 9043

* Extender Inputs, see note on Page 10
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FAIRCHILD CCSL COMPOSITE DATA SHEET (—55°C TO 4125°C)

EXTENDER INPUTS

Extender inputs require DTuL 9933 or external silicon diodes in order
to be used. Use of extender pins without diodes is not recommended.
The low level load factor is determined by the resistor already in-
cluded in the device. The high level load factor is usually negligible
as most discrete silicon diodes have leakages of less than 1.0 uA at

+125°C. A leakage of 1.0 wxA corresponds to an input high level load
factor of 0.2. The normalizing factor given in the introduction can
always be used to determine the load factor of a diode. In order to
maintain CCSL levels the diode should have <C0.65 volt drop at 1.5 mA
of current at 25°C. '

APPENDIX

The purpose of this appendix is to cover in more detail the testing of

"CCSL products and thereby show how the logic levels are guaranteed.
The testing must guarantee the input loading in both the high an{'l low
states and also must guarantee the output drive capability in both the
high and low states. Both input and output characteristics must be
guaranteed at worst case V- and input conditions and over the temper-
ature range. '

The examples given are for NAND gates. The appllcatlon of the ideas
to more complex devices is very much the same, except that manipula-
tion of the inputs to achieve a required condition is more complex.
Testing is always done with the worst case set of inputs.

First, consider the testing of the inputs to guarantee the input load
factors. The high state input load current is tested by grounding the
other inputs of the gate under test and measuring the input current
with a voltage much higher than Vo,,. Maximum V.. is applied to the
device as this has been found to be the worst case for TTulL circuits. The
maximum allowed input high current is normalized to glve the high level
input load factor.

Vgg=5.5V

R~
Vp> Yoy

" Ix TEST CIRCUIT

To test the low level input load factor, a voltage equal to V,, is applied
to one input and the current flowing out of the input is measured. The
other inputs are tied to a high voltage. Maximum V. is used.

VR Vgg=5.5V

[ -

Ve=VoL 4

Ir TEST CIRCUIT

This maximum allowed input low current is normalized to give the low
level input load factor.

The ohtput must be tested to insure that it meets the required high and =

low level drive factors, while maintaining the required noise immunity.
To test the low level output drive factor, all inputs are maintained at
V), the minimum high level input voltage. The V.. is maintained at
4.5 Voits and current is forced into the output. This current, 5, is
related to.the output low level drive factor by the normalizing factors
for 4.5 Volts. The output voltage is measured to insure that it IS less
than V.

Veg=4.5V

VigO—9 ~—loL

b Vo

oL TEST CIRCUIT

The test is repeated with Vo = 5.5 Volts and the Io,_ determined by
the 5.5 Volts normalizing factor.

The output is then tested for the output high level drive factor. The
maximum low level input voltage is applied to one input at a time with
the other inputs held high. Current is then pulled out of the output.
This current, o, is related by normalizing factors to the output high
level drive factor. The output voltage is measured to insure that it
exceeds V.

Vg Vegt4sv

Each input is tested separately

lon TEST CIRCUIT

3-10



CCSL COMPOSITE DATA SHEET

COMPATIBLE CURRENT SINKING LOGIC
TEMPERATURE RANGE 0°C TO 75°C

GENERAL DESCRIPTION

Fairchild Compatible Current Sinking Logic refers to all the standard Fair-
child logic circuits that operate by sinking current into the outputs in the
low state and supplying leakage current from the output in the high state.
Current sinking logic is one of the three main forms of logic, the other two
being current sourcing logic and current mode logic. )

The Fairchild logic families that make up CCSL include Fairchild's 9300
series MSI (Medium Scale Integration), the 4500 DTulL Micromatrix™ array,
the 4600 and 4700 TTulL Micromatrix arrays, TTuL (Transistor-Transistor
Micrologic), DTuL (Diode-Transistor Micrologic), LPDTuL* (Low Power Diode
Transistor Micrologic), and other circuits that are not members of any specific
logic family. All the circuits that make up CCSL have common power supply
voltages and compatible logic levels at the input and output.

Since all the input and output levels are compatible, the system designer

TABLE OF CONTENTS

CCSL LOADING RULES
WIRED-OR APPLICATIONS (Examples 1 through 3)
QUAD 2-INPUT GATES
9002
9946
9949
TRIPLE 3-INPUT GATES
9003
9962
9963
DUAL 4-INPUT GATES
9004
9930
9961
8-INPUT GATE
9007

HEX INVERTERS 5
9016
9935
9936
9937
AND-OR-INVERT GATES AND EXTENDER . ) 5
9005
9006
9008
BUFFER ELEMENTS 5
9009
9932
9944

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

3-11

can use whichever device suits his application most closely without being
limited to any one logic family. This flexibility can be of great advantage
by allowing the system designer to achieve greater system optimization.
MSI or Micromatrix arrays can be used to decrease package count, improve
speed, and cut costs. TTul offers high speed and good A.C. noise immunity
where discrete gates and flip-flops are needed. DTuL has lower power,
medium speed, and great flexibility because of wired-OR capability. LPDTul
offers very low power and reasonable speed.

To achieve the CCSL concept, a set of normalized rules had to be generated.
These are explained and specified for every device in the CCSL family in,
the data sheet.

* Since LPDTuL is not manufactured in a 0°C to 75°C temp range, it is not
included in this data sheet. The load rules given for it in the —55°C to
+125°C temp range CCSL data sheet apply also for 0° to 75°C operation.

Page
R-S FLIP-FLOPS 5
9111
9945
9948
J-K FLIP-FLOPS 6
9000
9001
DUAL J-K FLIP-FLOPS 6
9020
9022
9093
9094
9097
9099
MONOSTABLE MULTIVIBRATORS 7
9601
9941
9951
MEDIUM SCALE INTEGRATION 7
Shift Registers and Storage Elements
9300—4 bit universal register
9328—dual 8 bit shift register
9308—dual 4 bit latch
Counters
9306—up down decade counter
9310—up decade counter
9316—up binary counter
Lo ]
FAIRCHILLD
S

SEMICONDUCTOR

A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION



FAIRCHILD CCSL COMPOSITE DATA SHEET (0°C TO 75°C)

TABLE OF CONTENTS (Cont'd.) : ’
Page Page

Combinational logic ; 8 INTERFACE ELEMENTS 9
9301—1 of 10 decoder 9620—Line receiver
9311—1 of 16 decoder 9621—Line driver
9304—Dual full adder 9622—Line receiver
9307—BCD to 7 segment decoder 9624—CCSL to MOS converter
9309—Dual 4 bit multiplexer 9625—MOS to CCSL converter ‘
9312—8 bit multiplexer - - ‘ 9109-—HLLDT,L to CCSL hex converter ' *
4510—Dual 4 bit comparator ' 9112—CCSL to HLLDTuL hex converter
MEMORIES .. . - 9  EXTENDER INPUTS e errerrernes 10
9033—16 bit scratch pad memory - APPENDIX e i 10

9034—256 bit read-only memorv
9035—64 bit read/write memory cell

- CCSL LOADING RULES
0°C TO 75°C TEMPERATURE RANGE

GENERAL INFORMATION SHORTED INPUTS i
The Fairchild CCSL loading rules were established to give the systems In the case where unused inputs of an AND gate are shorted to a driven
_designer exact rules for combining the different famllles of Fairchild ’ input, the high level input load factor for the inputs will be the number
Compatible Current Sinking Logic elements. of inputs shorted together times the high level input load factor for one
In establishing the rules, worst case limits and conditions are guaranteed input. The low level input load factor for the inputs will be the same as
providing: ) that for a single input.
1. The loading rules are obeyed
2. Ve is maintained at 5.0 V £5% (4.75 V to 5.25 V) NORMALIZING FACTORS
3. The ambient temperature is maintained between 0°C and 75°C. The normalizing factors used to derive these loading - rules are. listed
. below. They are included in the data sheet primarily as a guideline when
The worst case limits guaranteed are: working with open collector devices such as the DTuL 9944 or the MuL
9033. They allow the designer to determine:
Maximum low level output voltage (Vo) = 045V 1. What collector pullup resistor is required to drive ‘the high level
mf”f‘m"m :’":1 Ievell input voltage (V,) = 085V ‘ loads, and supply the I, while maintaining V.
inimum high level output voltage (Vo) f 24 V 2. How much the low level fanout must be reduced because of the

Minimum high level input voltage (V,H) 20 V :
D.C. noise immunity L 04°V pullup resistor.
) . | LOGIC _WORST CASE UNIT Vee
LOADING RULES LEVEL LOAD/DRIVE FACTOR SUPPLY VOLTAGE |
In this data sheet the following notation has been chosen to indicate the "
input loading and output drive factors for all logic elements. : High 5 uh 475Vt 525V
INPUTS 4 ouTPUTS - ’ Low 141 A 475V
A/ LA . 160 zA v, - 525V -
.| LOGIC ELEMENT|
, ‘ WIRED-OR APPLICATIONS
A (high levgl mput. load factor) ‘=ma)§|mum _l!ormallzgd mp ut current It is possible to perform the wired-OR function by connecting together
drawn mt.o_ an input when the input |'s & a’hugh le\{el. L ) the outputs of any of the DTuL circuits, except the 9932 and 9950, or of
B (low level input I?ad factor) = fnaxlm'um normalized input current any circuit that has the words “open collector” rather than a high level
drawn out of an input when the input is at a low level. output drive factor. k
X (high level output drive factor) = minimum normalized output current ‘ }
which the output can supply at a high level wmle mamtammg In wired-OR applications each gate must be able to sink the current
Vou > 24V from all the pullup resistors, as well as the current from the load being
Y (low level output drive factor) = minimum normalized output current driven at the common wired-OR point. To calculate the load driving
-~ which the output can sink at a low level, while maintaining capability of a wired-OR configuration simply find the equivalent low
" VoL <45V Lo B ‘ level load factor for all the excess load resistors and subtract it from
each gate’s low level drive factor. For DTuL with 6K pullup resistor, the
Any CGSL device can drive any combination of other CCSL devices as equivalent load factor is 8, for DTuL with 2K pullup, it is 22. For a
long as two conditions are met: discrete pullup resistor, the load factor can be calculated from the
1. The sum of the high level load factors at any node must be less normalizing factors above. The high level output drive factor of the
than or equal to the high level drive factor at that node. gates performing the wired-OR function is the sum of the high level
2. The sum of the low level load factors at any node must be less drive factors of all the gates in the combination. See Example 3 for an
than or equal to the low level drive factor at that node. example of a wired-OR application.
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'FAIRCHILD CCSL COMPOSITE DATA SHEET (0°C TO 75°C)

EXAMPLE 1:

DTuL 9932 driving DTuL 9945 clock lines.
Problem: How many 9945’s can be driven by one 9932?

99£5
1 :D: Il
= .

-
|
i

The output drive factor of the 9932 is 600/235. The input load factor
of the 9945 is 6/19. First divide the high level input load factor of the
9945 (6) into the high level drive factor of the 9932 (600). This gives
100 as the number of 9945 clock inputs the 9932 may drive to in the
high state; Then repeat the procedure with the low level load factor and
low level drive factor. This gives 12.4 as the number of 9945 inputs a
9932 can drive in the low state. The low state is the lower number,
so it is necessary to limit the number of 9945's to 12.

EXAMPLE 2:

TTul 9002 driving DTul gates.
Problem: How many gates can one 9002 drive?

9002 9846

=~

1
1
e
1
1

e

The output drive factor of the 9002 is 240/100. The input load factor
of the 9946 is 2/9.4. Dividing the low level input load factor of the
9946 into the low level drive factor of the 9002 gives ~ 10.5. Dividing
the high level input load factor into the high level drive factor gives 120.
Therefore, the fanout is limited to 10 by the low level load and drive
factors. ' '

EXAMPLE 3:

4 DTyl 9946's in a wired-OR configuration.
Problem: How many TTxL 9002 inputs will the output drive?

DTulL 9946

The output drive factor of the DTuL 9946 is 36/94. The output pull-up
resistor is 6K, so 8 must be subtracted from the low level drive factor
for each extra output tied together in the wired-OR configuration.
With four outputs tied together, there are three excess pull-up resistors
and 24 must be subtracted from 94 (the low level output drive factor
of each 9946) to give an output low level drive factor of 70. The output
high level drive is the sum of all the high level drive factors of the
four 9946’s. Thus the high level load factor of the combination -is
36 + 36 + 36 + 36 = 144. The 9002 inputs have load factors of 12/10,
so it can be determined, as in previous examples, that the limiting
factors are the low level drive and load factors and that the four gates
in the wired-OR will drive seven 9002 inputs.
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FAIRCHILD CCSL COMPOSITE DATA SHEET (0°C TO 75°C)

UAD 2-INPUT NAND GATES
Q H{ =
L nfuL (6K) DTyL (2K) i_—__D——s
e {—{)— 201100 204 {—{ )— v/ 284 {—{ D— /e . E: .
Vce = Pin 14
Gnd = Pin 7
9002 9946 9949 PIN CONFIGURATION

TRIPLE 3-INPUT NAND GATES

1
2] 12
H— 1"
i DT, (6K) DTUL (2K) . ]
12710 [ = )— 2407100 2104 [ = )p— so/o4 o4 [ D— 1oy H— =
5
10 8
=
Vec = Pin 14
Gnd =Pin 7
9003 9962 9963 PIN CONFIGURATION
DUAL 4-INPUT NAND GATES ‘
nl
, | 6
DTuL (6K) DTuL(2K) 4I
) L 2/9.4 % 2/9.4 108/85
: /94
20 = D— 2000 I ‘ 4 ] .
* E b —
| 12
BET ,
n E
Vcc = Pin 14
Gnd =Pin7

Extenders are not present on 9004

9004 9930 9961 PIN CONFIGURATION

Extender Inputs, see note on Page 10

8-INPUT NAND GATE

7

] TTut

12/10 L—— :}—8— 240/100

10
- Vec = Pin 14
Gnd =Pin7

9007
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FAIRCHILD CCSL COMPOSITE DATA SHEET (0°C TO 75°C)

HEX INVERTERS

3 ___Do_ | 4
_5 ] _Do____ | 6
i oTL DTuL (6K) DL (2K) -2 D
12/10 —-Do— 240/100 “/9.4 36/94 2/94 —Do— 36/94 2/94 108/85 | D 10
| 12
Vcc = Pin 14
Gnd = Pin 7
9016 9935 9937 PIN CONFIGURATION
* Extender Inputs, see note on Page 10
AND-OR-INVERT GATES AND EXTENDER
13 4
! 18/15 [ %:)——
15/1.5 12_ o &
1 2
2 1 2
18/15 | a 2] mt 3 BT s |
240/100 8 2407100 240/100
1815 { cout 12/0 | 1 ; 18/15 |
EMIT Vec — Pin 14 9 EMIT
. cc="rin 3
* Up to four 9006 Extenders may be Gnd = Pin 7 1.5/1.5 6 coLL i
tied to these terminals s 10 EMIT 18/15 { fF:D_ ;ﬁ; : ::: ;4
Vcc = Pin 14 * Up to four 9006 Extenders may be
Gnd =Pin7 tied to these terminals
9005 EXTENDABLE 9005 NONEXTENDABLE 9006 9008
HALF HALF
DUAL 4-INPUT NAND BUFFERS
E
| 6
4
DTuL DTuL E
LS 2/9.4 { 600/235 2/9.5 ‘ 'OPEN COLLECTOR/254 f[
24720 [ )— 1207300 ] ?— ) ? .
‘ /9.4 E /9.4 E 12 —
JEX ,
1 Vcc = Pin 14
- E | Gnd=pin7

Extender inputs not present on 9009

9009 9932 9944 PIN CONFIGURATION
* Extender Inputs, see note on Page 10
R-S FLIP-FLOPS
2 4/19 419
HH— i i
2631 , 9—1_ 6 S
=) s 1 3 Sp 3 L
” . m“’IID s e 2/63 IZCD s 18-
o|T 108/92
8/15 Tl / 618 —2—o|1 omL %00 /B —132—0 T oma 108/92
‘ 12 z 9
¢ 0 o 9 2/6.3 [I‘ c (]
¢ ’_L 263 {3 N 0
2/63 [ e 9—|_ "F [ & ?
121 } 1
Vcc =Pin 14 —pi ?5 Vce = Pin 14 5
Gnd =Pin7 419 gﬁz — 2:: ;4 4/19 Gnd =Pin7 A
9111 9945 9948
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FAIRCHILD CCSL COMPOSITE DATA SHEET (0°C TO 75°C)

J-K FLIP-FLOPS

33/21
(Lz
S
* e
TTu
240/100
ob--

Cp
?13 Vcc = Pin 14
33/27 Gnd =Pin7

33/21

240/100

?13 Vce = Pin 14
33/21 Gnd = Pin7

9000 9001
DUAL J-K FLIP-FLOPS 419
4
419 é
12710 2 8 y 3 S0 6
/ _TD: - SCH I S
™ Sp DTIL
T 240/100 3] [ 6 2/6.3 T 36/100
5 :D , L L. FF1
2/, D[ 0 2 5
‘ o B 619 Lof1 1 36/100 L
4840 1 1 A 23 2-x ol D
- Qan
24/20 2 33/21 12/30 14 m/ S
1210 1 10 iy $
/ 10 §
i., ) [ - 1 go . , D s
1 T m o 2/63 1, ® L 2/63 o 36/100
—— s oy P ot
1 9 FF
2/ | Koo o | o \ 2 |
f 8/19 =o|T Fr2 36/100 K (] =
Ve = Pin 16 15 12 ) | 9_ Cp
Gnd =Pin 8 33/21 2/8.3 K 0 ;13
Vcc=Pin 14 Vcc = Pin 14
Gnd = Pin 7 Gnd = Pin 7 8/38
9020 9093 9097
418
wn y
ls 4/19 S
4 D 6
S s 3 6
12/10 LFD ) LN S0 oTuL
™ 2/63 3 | 6 2/63 T FR 108/92
T 240/100 bTuL 2 5
4 5
12/10 i [ oL 615 Lot Fr 108/92 K 0 0
Cp 2 5
u 2/63 =k o>
48/40 ?
/ 2 ym 12 419
220 24 L ¥ 2 10
S 10 Sp
13 D <L
12/10 10 1 8
._i ) o 1 ) S a ) . 1
T ¢ 240/100 2/63 —J — 2/6.3 108/92
12710 12— 9 3 DTuL FF2
mi i [ L 615 Bol1 2 108/92 12 K o -
D C
_ i 2/63 124k o >
Vee = P!n 16 13
Gnd = Pin 8 33/21
Vcc = Pin 14 Vcc = Pin 14
Gnd =Pin7 Gnd = Pin 7 8/38
9022 9094 9099
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FAIRCHILD CCSL COMPOSITE DATA SHEET (0°C TO 75°C)

MONOSTABLE
1

12/10 |
3

12/10 I s
Vcc = Pin 14
Gnd = Pin 7

MULTIVIBRATORS

Cx
IIFQ—‘\M—

Ry
Vee
1=

S$ 192/80

9601

* Extender Inputs, see note on Page 10

Cx Ry 470vg
L AAA
1 "0 9
*ng 2 1=
2/19 [% ss 30/87
5| ol
Vcc = Pin 14
Gnd =Pin7

The DTuL 9941 is NOT
recommended for new
designs; use the 9601.

Ox Ry 470 vee
L AAA
1 |i‘ 0] 9
*/19 2 1=
2/19 | ss
5 | ol
Vcc = Pin 14
Gnd =Pin 7

The DTuL 9951 is NOT
recommended for new
designs; use the 9601.

30/87

9941

9951

NOTE: The maximum input fall time to trigger is: 25 ns
for a 1.0 volt swing; 50 ns for a 2.0 volt swing;
100 ns for a 4.0 volt swing.

MEDIUM SCALE INTEGRATION

SHIFT REGISTERS AND STORAGE ELEMENTS

12/10
28/23

LEPPT

12/10 I PE Py Py P, Py
2/20 —1&Jc, 9300 SHFT REGISTER
21 3ok w G & 0, 0 lot 72/
(ﬁ II.’I |ll ‘13 |12
121 T~
12/60
Vce = Pin 16
Gnd =Pin 8
9300
4 BIT UNIVERSAL REGISTER
8/6.1
W A
ga izz lZI Izn rs
2 —2
Core Py P, Py P
24,20 g LR BRI
! 4 9306 e H 72,60
2| ¢ UP/DOWN DECADE COUNTER ’
G 4 0 0
PINS 13-18
bbb
;__Y_/
72,60
Vcec = Pin 24
Gnd = Pin 12
9306

UP/DOWN DECADE COUNTER

12/10 18/15

ﬁ“

12/10

i

DE D Dy 0, D
93084 BT LATCH 1 | | 9308 4 BIT LATCH 2
MR Q 0 O O3 h 0 03

|

18/15

5 [ s In
12/10 0890 1210 y0/90
Vcc = Pin 24
Gnd = Pin 12
9308

DUAL 4 BIT LATCH

COUNTERS

8/6.7
24/20

LPPPL

4

12/10—
10

24/20‘ 2

CepPE Py Py Py Py
Cer 9310 UP DECADE COUNTER TC
GpMR_G & 0 0

Tl lu II3 [12 ln
-—

12/10
/ 72/60
Vcc =Pin 16
Gnd =Pin 8
9310

72/60

UP DECADE COUNTER

um N
||:| [n ltz
. o5 0 0 o 4—12/60
18/15 _o_.—D s
35/30—’— c’ 8 BIT SHIFT REGISTER 1 15
G0 72/60
L 3 72/80
sho2— 712/60
Vcc = Pin 16
Gnd = Pin 8

9328

DUAL 8 BIT SHIFT REGISTER

12/10

24/20 {

Vee
Gnd

8/6.7 }
24/20 —— A

bpbpE
Lecere Py P P, Py
10 4. 9316 UP BNARY COUNTER TC
Hoomw o o4 0 o

$ lM lIJ ||2 l"
—_—

12/10
72/60
= Pin 16
=Pin8
9316

UP BINARY COUNTER

LS 72,60
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FAIRCHILD CCSL COMPOSITE DATA SHEET (0°C TO 75°C)

12/10

— A

|15 IM || |2

A A Ay Ay

9301 1/10 DECODER
01234567809

JARAAAAAAA

Y
120/100

Vcc = Pin 16
Gnd = Pin 8

9301
1 OF 10 DECODER

Ag Ay Ay A3 LTRBI
9307 7 SEGMENT DECODER
RBOa b c d e f g

THH

14/19 108/78
Vcc == Pin 16
Gnd =Pin 8

9307
BCD TO 7 SEGMENT DECODER

12 9 115 14

MEDIUM SCALE INTEGRATION (Cont'd.)

COMBINATIONAL LOGIC

1270 Bfsloa ha 'a al o W '2p lap
. 9309 DUAL 4 BIT MULTIPLEXER
— ]
2/0 St 13 3 4 % I

4/20

1 OF 16 DECODER

12/10 12/10

—A— P
|IZ In Im Is |4 Is 's |7

14 |15 TZ |l
216/90 240/100  216/90 240/100

Vcc = Pin 16
Gnd = Pin 8
9309

DUAL 4 BIT MULTIPLEXER

A

12/10 12/10
12/10 48/40
/ 49/40 a8/40
r%s 23 |22 |2 |20 |4 1513 1 14
Ay A A A c 8 A
9311 1/16 DECODER 9304 FULL ADDER 1 | | 9304 FULL ADDER 2
012345678 89101M1213115 s s G s s o
1123 4T TTT TioTni:IIjtsTn 6 7 Ts o s 1"
- ’ 216/90 168/70 216/90 168/70
tzo/wo 240/100 240/100
Vcc = Pin 24 Vcc = Pin 16
Gnd = Pin 12 Gnd = Pin 8
9311 9304

DUAL FULL ADDER

12

1]
12/10 < ——

13

12/10
A

PLEPLPLLP

SE lo b2 5okl
S 9312 8 BT MULTRLEXER

B s z z

' N
Izalzz Inlzo lew ||1|1s

13
4/20——

AgBg Ay By A By A3 B

ST COMPARATOR |

Q A=B

[14 |15

36/40 60/50

4/20
A
(g Y
In |w |9 |a |1 ls ls |4
Ao Bo A‘ B] Az 82 Aa B3
1
4/20—{ST  COMPARATOR i
0 AB
L
36/40 60/50
Vcc = Pin 24
Gnd — Pin 12
4510

DUAL 4 BIT COMPARATOR

il ' Ls‘ ‘

216/90 240/100

Vcc = Pin 16
Gnd = Pin 8
9312

8 BIT MULTIPLEXER




FAIRCHILD CCSL COMPOSITE DATA SHEET (0°C TO 75°C)

1

B 57704

Inputs are differential, one pair attenuated,
pair nonattenuated.

Vcc = Pin 14
Gnd = Pin7
+8V ="Pin8

9620

Dual Differential Line Receiver

g4
-
1 MOS
*/8 \ LEVELS
2/9{ &
9624

CCSL to MOS Converter

HIGH LEVEL D OPEN
Logic COLLECTOR/56
The 9109 converts from HLLDTuL levels
(threshold ~ 7.5 Volts) to CCSL levels.

9109
Hex Converter

*/m0
10
2/10{ 13
12

one Outputs are extremely low impedance to drive long
lines. Back matching resistors for 130 Q line are
provided. )
Vcc = Pin 14
Gnd = Pin7
+8V="Pin8
9621
Dual Line Driver
Ve = Pin 14 v 10
Voo == Pin 7 MOS I.EVELS{
- Gnd = Pin 1
Tap = Pin 13

HIGH LEVEL
2788 —Po—" a1c

The 9112 converts from CCSL levels to
HLLDTuL levels. (Vour ~ 12 to 20 Volts
depending on Vcc)

9112
Hex Converter

MEMORIES
20/94 20/94 320/10 40/20 20/10
9 il zsl :«;2‘1‘2 :nlanl zs»(L 21l
Ay W Y 12/10 108p, BS g 4 213 W
—_21x% I P —_
ey 3y, 15014] 19 12| 11 10 —
—H* 9033 MEMORY E Mt kb ho 20/10 = 9035 uéuonv
134y 9034 32W x 8B x ROM =
058 241 09 0y 0 030, 05 0g 0 —]
' il N ‘ —
ol %izis?ﬁs%%%&' =)
7 s S : Y g 15 0y 0y 0, O
OPEN COLLECTOR/63 PINS 10-25
[ ({14
Vcc = Pin 16
Y Gnd = Pin 8
QPEN COLLECTOR/125 OPEN COLLECTOR/62
Ve = Pin 14 NOTE: The 9034 is programmegl on a custom basis. Con- Vcc = Pin 28
" tact your Fairchild salesman for more information. Gnd =Pin 9
Gnd = Pin7
9033 9034 9035
16 Bit Scratch Pad Memory 32 Word by 8 Bit Read Only Memory 64 Bit Read/Write Memory Cell
INTERFACE ELEMENTS
3 3 5 1300
%—D’- 51/94 2 ! 4 2 51/34
2 1 130Q 3

2/94

13 5704

Ve = Pin 8 12
2/94

Vec=Pin7
Gnd = Pin 14
S3="Pin 1

If S3.= Vcc, then output is normally
high with inputs open
If S3 = Gnd 7, then output is normally
low with inputs open

9622

Dual Differential Line Receiver
(CCSL Threshhold Inputs)

n

] Gnd =Pin 1
+12/10 Voo =Pin7
4] Vec = Pin 14
9625

MOS to CCSL Converter

9112,9109
PIN CONFIGURATION
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FAIRCHILD CCSL COMPOSITE DATA SHEET (0°C TO 75°C)

EXTENDER INPUTS

Extender inputs require DTuL 9933 or external silicon diodes in order
to be used. Use of extender pins without diodes is not recommended.
The low level load factor is determined by the resistor already in-
cluded in the device. The high level load- factor is usually negligible
as most discrete silicon diodes have leakages of less than 1.0 nA at

75°C. A leakage of 1.0 uA corresponds to an input high level load
factor of 0.2. The normalizing factor given in the introduction can
always be used to determine the load factor of a diode. In order to
maintain CCSL levels the diode should have <C0.65 volt drop at 1.5 mA
of current at 25°C.

APPENDIX

The purpose of this appendix is to cover in more detail the testing of
CCSL products and thereby show how the logic levels are guaranteed.
The testing must guarantee the input loading in both the high and low
states and also must guarantee the output drive capability in both the
high and low states. Both input and output characteristics must be
guaranteed at worst case V. and input conditions and over the temper-
ature range.

The examples given are for NAND gates. The application of the ideas
to more complex devices is very much the same, except that manipula-
tion of the inputs to achieve a required condition is more complex.
Testing is always done with the worst case set of inputs.

First, consider the testing of the inputs to guarantee the input load
factors. The high state input load current is tested by grounding the
other inputs of the gate under test and measuring the input current
with a voltage much higher than V. Maximum V.. is used as this
has been found to be the worst case for TTuL circuits. The maximum
allowed input high current is normalized to give the high level input
load factor.

Ir TEST CIRCUIT

To test the low level input load factor, a voltage equal to V, is applied
to one input and the current flowing out of the input is measured. The
other inputs are tied to a high voltage. Maximum V. is used.

VR Vgg=5.25V

Fa—0

Vr=VoL

Ir TEST CIRCUIT

This maximum allowed input low current is normalized to give the low
level input load factor.

The output must be tested to insure that it meets the required high and
low level drive factors, while maintaining the required noise immunity.
To test the low level output drive factor, all inputs are maintained at
Vi the minimum high level input voltage. The V. is maintained at
4.75 Volts and current is forced into the output. This current, Iy, is
related to the output low level drive factor by the normalizing factors
for 4.75 Volts. The output voltage is measured to ‘insure that it is less
than V.

Vcc=4.75v

Viyo—9 oL
VoL

lov TEST CIRCUIT

The test is repeated with V.. = 5.25 Volts and the I, determined by
the 5.25 Volts normalizing factor.

The output is then tested for the output high level drive factor. The
maximum low level input voltage is applied to one input at a time with
the other inputs held high. Current is then pulled out of the output.
This current, o, is related by normalizing factors to the. output high
level drive factor. The output voltage is measured to insure that it
exceeds Vo

Vg VootV

i

Each input is tested separately

lon TEST CIRCUIT
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9300

MSI 4-BIT SHIFT REGISTER

A FAIRCHILD COMPATIBLE CURRENT SINKING LOGIC PRODUCT

GENERAL DESCRIPTION — The 9300 Four Bit Shift Register is a high speed multi-functional
sequential logic block which is useful in a wide variety of register and counter applications.
As a register it may be used in serial-serial, shift left, shift right, serial-parallel, parallel-serial,
and parallel-parallel data transfers. The circuit uses TTuL for high speed and high fanout capa-
bility, and is compatible with all devices in the CCSL group of digital integrated circuits.

o 15 MHz shift frequency

o Synchronous parallel entry

e 1, Kinputs to first stage

e Asynchronous common reset

o Typical power dissipation of 300 mW

o The input/output characteristics provide easy interfacing with Fairchild DTuL,
LPDTL, and TTxL families (CCSL).

o All ceramic “HERMETIC” 16 pin Dual In-Line package.

e Input diode clamping

ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired)

Storage Temperature —65°C to +150°C
Temperature (Ambient) Under Bias —55°C to +125°C
Vec Pin Potential to Ground Pin —0.5Vto +7V
Voltage Applied to Outputs for high output state —0.5Vto 4V value
Input Voltage (D.C.) —0.5Vto +55V

ORDER INFORMATION

Specify U6B9300XXX for 16 pin Dual In-Line package where XXX is 51X for the —55°C to +125°C temp-

erature range, or 59X for the 0°C to 4-75°C temperature range.

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

l— 349 —
| ———
o1 -
009
200 MAX.
100 e L-.375 NOM.—!
MIN. .
1 167
110 b
‘090 < >
! b=
T}: d >
023
MAX. _J Js 9
—.—Il |~ 015 mn. _280_|

NOTES:

1. Leads are intended for insertion in hole rows on
300" centers. They are purposely shipped with
“positive’ (.375) misalignment to facilitate insertion.

2. Board-drilling dimensions should equal your
practicé for a conventignal .020 linch diameter lead. |

Figure 1

LOGIC SYMBOL

)| o o ¢
J PE Pp PL P2 P3
cp 9300 SR

KMR Qo Q1 Q2 Q3
1T 15| 14| 13} 12|

Vcc = PIN 16
GND =PIN 8

3 P

Jel|

Figure 2
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FAIRCHILD MEDIUM SCALE INTEGRATION - 9300

FUNCTIONAL DESCRIPTION

The logic symbol of Figure 2 provides an indication of the functional characteristics of the 9300 four bit shift register. Several special logical features of the
9300 design which provide a high degree of general usefulness are described below:

1. A JK input is provided to the first flip flop in the register. This type of input is the same as the more common JK input except that the low voltage

level activates the K input. This provides the greater power of the JK type input for more general applications.and at the same time the simple D type
input that is most appropriate for a shift register can be easily obtained by simply tying the two inputs together.

. There is no restriction on the activity of the J or K inputs for logical operation — except for the set up and release time requirements.

. Parallel inputs for all four stages are provided. These will determine the next condition of the shift register synchronous with the clock input, whenever
the Parallel Enable input is low. With the Parallel Enable. input low the element appears as four common clocked D flip flops. When the Parallel Enable
is high, or not connected, the shift register performs a one bit shift for each clock input. In both cases the next state of the flip flops occurs after the
low to high transition of the clock input.

. An internal clock buffer provides both reduced clock input loading, and the ability to gate the clock with only a single NAND gate.
. The active high output is provided for all four stages and an active low output is providjed for the last stage.
. A master asynchronous clear input allows the setting to zero of all stages, independent of the condition of any other inputs.

TABLE | — TRUTH TABLE TABLE Il — LOADING RULES (1 U.L. = 1 TTuL Gate Input Load)
FOR SERIAL ENTRY

(PE = HIGH, MR = HIGH, (n + 1) indicates

state after next clock) INPUTS LOADING
¥ J,K, MR, P, P, P, &P 1U.L
] K Q,att o R W For By g & 13
| et E 23UL.
Lot L c, 4uL.
L H Q, at t, (no change)
oL Q, att, (toggles) OUTPUTS FANOUT
H H H —
Qy Q. Q, Q; &Q; 6U.L
TABLE Il
ELECTRICAL CHARACTERISTICS (T, = —55°C to +125°C, Vo = 5.0 V £109%) (Part #U6B930051X)
LIMITS
SYMBOL CHARACTERISTICS —55°C +25°C +125°C UNITS CONDITIONS & COMMENTS
MIN. MAX. | MIN. TYP. MAX. | MIN. MAX.
Vou Output High Voltage 2.2 24 27 24 Volts| Voc =4.5V, I = —0.36mA
VoL Output Low Voltage 0.4 02 04 0.4 Volts| Vo =55V, Io, =9.6mA
Vec =45V, I, =744 mA
Viu Input High Voltage 2.0 1.7 14 Volts| Guaranteed input high
threshold for all inputs
Vi Input Low Voltage 0.8 0.9 0.8 Volts| Guaranteed input low
‘ threshold for all inputs
le Input Load Current* —1.6 —1.10 —1.6 —16| mA | Voc =55V V. =04V
J,K, MR, P, P,,P, &P, -1.24 —0.97 —1.24 —124] mA | Ve =45V FT T
Ir Input Leakage Current* 15 60 60 BA | Voc =55V, V=45V
J,K, MR, P, P,P, &P,
TABLE IV
"ELECTRICAL CHARACTERISTICS (T, = 0°C to +75°C, Vo = 5.0 V £5%) (Part #U6B930059X)
LIMITS
SYMBOL CHARACTERISTICS 0°C +25°C +75°C UNITS CONDITIONS
MIN. MAX. | MIN. TYP. MAX. | MIN. MAX.
Vou Output High Voltage 24 24 30 24 Volts |Voe =475V, gy = —0.36 mA
VoL ’ Output Low Voltage 0.45 0.2 045 0.45 | Volts [Voc =5.25V, I =9.6 mA
Vin Input High Voltage 1.9 1.8 16 Volts |Voc =475V, I, = 8.5mA
) Guaranteed input high
threshold for all inputs
Vi ' Input Low Voltage 0.85 0.85 0.85 | Volts |Guaranteed input low
threshold for all inputs
I Input Load Current® —16 —-10 —16 —16] mA |Voc =525V
J,K, MR, P, P, P, &P, —1.41 —09 —141 —141f mA [Voc =475V, V. =045V
I Input Leakage Current* 15 60 60 | kA Nec =525V, V=45V
LK. MR, P, P, P, &P,

\*For CP and PE input currents, use load factors in Table |
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FAIRCHILD MEDIUM SCALE INTEGRATION - 9300

INPUTS

TYPICAL INPUT AND

EQUIVALENT CIRCUIT

OUTPUT CHARACTERISTICS

Vee

Ro

INPUT CURRENT VERSUS INPUT VOLTAGE

MR, ), K, P, P,P, &P, PE cP
0 - 0 0 T
Ve 5.0V . Ve 5.0V s Vee™ 5.0V
12 [Ta-25°C I Ty 5%
04 1.0 1.0 T
T l < // <
: F20 < ) /
= o > 2 ]
g8 L~ g = g
s / Sl A z. /
> S-3.0 S-3.0 4
5 En 5 P
%d.? % = A
. ’ 40 i 540
16
l 5.0 { 5.0 7/
2.0 I 6.0 l 6.0 I
-1.0 0 1.0 2.0 3.0 -1.0 0 1.0 2.0 3.0 1.0 0 1.0 2.0

V) - INPUT VOLTAGE - VOLTS

V) - INPUT VOLTAGE -VOLTS V| - INPUT VOLTAGE - VOLTS

OUTPUTS

Iy -OUTPUT CURRENT - mA

50

EQUIVALENT CIRCUIT

—9 -O
OUTPUT CURRENT VERSUS OUTPUT VOLTAGE
(Q, Q,,Q,, Q; AND Q)
LOW STATE HIGH STATE
s Vegr 5.0V
e
/ z
= -10
: 7
/ ; 5 /
s
T
5 /
2
-0
0 o0z 04 06 038 L0 12 1.0 0 L0 20 30 40 50

Vour - OUTPUT VOLTAGE - VOLTS

Vour - OUTPUT VOLTAGE - VOLTS

3-23




FAIRCHILD MEDIUM SCALE INTEGRATION - 9300

SWITCHING CHARACTERISTICS (T, = 25°C) (Parts #U6B930051X and U6B930059X)

SYMBOL CHARACTERISTIC MIN. TYP. MAX. UNITS CONDITIONS & COMMENTS
todt Turn Off Delay 20 35 ns Vee = 5.0V, C = 15pF
tpd_ Turn On Delay 25 45 ns (See Fig. 5 & 6a)
f, Shift Right 15 25 MHz Vee =5.0V, C =15pF
Frequency (See Fig. 5 & 6¢)
CP,,, Clock Pulse Width 35 15 ns
t Set-up Time 35 17 ns Vee =5.0V
t. Release Time 16 0 ns C =15pF
t,(PE) Set-up Time for PE 45 26 ns (See Figs. 6a & 6b)
t,(PTZ) 7 Release Time for PE , 25 10 ns
t.q_(MR) Reset Time for MR 35 ns
t..(MR) Recovery Time for MR 20 ns
MR, Min Reset Pulse Width 15 ns

SET-UP TIME: t_ is defined as the minimum time required for the logic level to be present at the logic input prior to the clock transition from low to high
in order for the flip-flop(s) to respond.

RELEASE TIME: t_ is defined as the maximum time allowed for the logic level to be present at the logic input prior to the clock transition from low to high
in order for the flip-flop(s) not to respond.

RECOVERY TIME FOR MR: t_ (MR) is defined as the minimum time required between the end of the reset pulse and the clock transition from low to high

rec

in order for the flip-flop(s) to respond to the clock.

Amplitude =~ 4V
Freq. = 15 MHz with pulse width Vout Vout
adjustment so that Vin has
duty cycle of approx. 50%.

Figure 5 — SWITCHING TIME & SHIFT RIGHT FREQUENCY TEST CIRCUIT

Figure 3 Figure 4
PRg{ggRT]I_gNQ D(E’lék%— PRgfsgATION DELAY —
3 s K T0 Q;: OR Q;
OUTPUT VS TEMPERATURE OUTPUT VS TEMPERATURE
8 3o Flg. 5 on 6a / il e ey
60 // L% /
z 5 ) 4 3w S 4
2 o 2 -
3 “ P~ - ] 2 b N
g g y
g 3% % 23 A /
: . : &7
B 7 k-3
2 TWRICAL 2
2 il 12
55 3% <15 +5 25 &5 65 8 105 125 5535 <15 5 %5 45 6 8 105125
TEMPERATURE °C TEMPERATURE °C
Vee=t5V
Vin 2k:;r<
©
c J_ 19 4 |5 16 |7 (16
L
I 2 I PE P PL P2 P3
- 10 0 11
PULSE 4 3 P 9300 SR Qp—
GEN —EDOG—— — K MR Qo Q1 Q2 Q3 GND
5 Tx 15 [14 {13 [12 |8
TT.L 9002
Pulse Generator Output
1. Switching Time (tod+ & tpd—) Tests .l_
Rise Time < 15 ns — — =
Fall. Time < 15 ns
. { { 1 Cv includes
Amplitude =~ 4V I l I | I -
Freq. = 2 MHz == 5% at 50% duty cycle cL CL CL probe and jig
2. Shift Right Frequency Test I I I I I capacitance
Rise Time < 15 ns = = = =
Fall Time < 15 ns @ O
o © ©)
Vou

O
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FAIRCHILD MEDIUM SCALE INTEGRATION -+ 9300

Fig. 6a Fig. 6b
s je— 15— tr fe— tr DATA —_ e —_ _— —
; j/_ ) : i SERIAL R 18V
DATA — 1 — —_ — 15V -
PN\ — , DATA [ I
PARALLEL |« CPpwaleCPpn o PARALLEL, - - - - 15V
2\ A
cpP _— — —1.5v |
— — W e e (FE)
— ' | TP — —_ 1.5V
OUTPUT — — S — — —_— 5y ——
K 1pg-(MR) —_ ’
P I/ cp - — A —X — 15V
e — — —_ 15V -
fpd— —» te—  lpde—mi fe— E -
o /N /
trecMRlte—
Fig. 6¢ B
v W-sam j \ / \ / \
N
1.8V- 866 uE6 N )
Vour
(PIN 12 OR 1)

Vour Frequency = !, X Vin Frequency

Figure 6 — SWITCHING TIME & SHIFT RIGHT FREQUENCY WAVEFORMS

APPLICATIONS — The 9300 has been designed to be useful in a wide variety of applicatidns. The multifunctional capability of the Fairchild 9300 is illus—-
trated by the applications shown below.

LS/RS SELECT
LS DATA IN
RS DATA N J PE Po P1 P2 P3 ) PE Po P1 P2 P3
_Jcp 9300 SR 0P cp 9300 SR 0 b—
9 KMR Qo U Q2 Q3 94K MR Qo Q Q2 Q3
Q L*J
| [ RS DATA OUT
LS DATA OUT
CLOCK
MASTER RESET

Figure 7 — EIGHT BIT LEFT/RIGHT SHIFT REGISTER

This register shifts Left or Right on each shift clock, depending upon the condition of the LS/RS SELECT
input. If this input is high, Right Shift occurs and if low, Left Shift occurs.

) 7 PARALLEL DATA INPUTS —————\

GND
INPUT READ
l 1 REQUEST
Vee J PE Pp P P2 P3 J PE Pg Py P2 P3
— Cp 9300 SR N - — Cp 9300 SR Qs
Vecc—+—oK MR Qo Q1 Q2 Q3 3 —aKMR Qo 1 Q2 Q3 - SERIAL
vVee Vee [ OUTPUT
CLOCK
)9007 ,

Fig‘ure 8 — SEVEN BIT PARALLEL TO SERIAL CONVERTER

This parallel to serial converter uses a marker bit, to count the data bits shifted out, so that a parallel load
enable is generated to load -the next parallel word for conversion at the correct time.
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FAIRCHILD MEDIUM SCALE INTEGRATION - 9300

SELECTOR SWITCH SHOWN IN N=15 POSITION

IE 3 45 6 7 8 91011 1213141

source.

—_

INPUT

MASTER

T T

s
5
[

—

Cp 9300 SR

—q

J PE Pg P1 P2

KMR Q QU Q2 Q3

RESET

OUTPUT

Figure 9 — DIVIDE BY N COUNTER FOR N = 2 to 15

This counter 'prbduces an output pulse for every N, input pulses, where the number N is determined by the
setting of the slide selector switch as shown or by logic inputs to the parallel data lines from an external

fin:N

— LSD MSD
= | SELECTOR <] SELECTOR
SWITCH SWITCH
|o 1 2 3 4 5 6 7 8 9 L«j 1 2 3 4 5 6 7 8 9
LT 1 I T 1 ‘ | —
J PE Pp P; P2 P3 J PE Pgp P P2 P3
1 1
%9002 —{cp 9300 SR 0 49002 —{cp 9300 SR s
] —dK MR Qo Q%1 Q2 Q33 —dK MR Qo Q1 Q2 Q3
T [ T
1
39016D %9004
} 9007

INPUT

COUNT SEQUENCE

©
o
o

O = N WO N
O OO0
—_—_-—_O R H OO
_-_-O - - OO0 O -
—O O OO0 O

}_

this setting.

Figure 10 — TWO DECADE PROGRAMMABLE DIVIDER

This circuit divides by any number “N” from 1 to 100. The selected N is one greater than is shown on the
slide switches. As an example the switches are showing 56, therefore the circuit will divide by 57 with

b
OUTPUT

fins N
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9301

MSI ONE-OF-TEN DECODER

A FAIRCHILD COMPATIBLE CURRENT SINKING LOGIC PRODUCT

GENERAL DESCRIPTION — The 9301 is a multipurpose decoder designed to accept four
inputs and provide 10 mutually exclusive outputs. The circuit uses TTul for high speed and
high fan out capability, and is compatible with all members of the CCSL group of digital
integrated circuits.

o Multi-function capability
o Mutually exclusive outputs

o Guaranteed fanout of 10 TTuL loads over the full temperature range and supply
voltage ranges

o High capacitive drive capability
o Demultiplexing capability
o Typical power dissipation of 145 mW

e The input/output characteristics provide easy interfacing with Fairchild DTuL,
LPDT4L and TTulL families (CCSL).

o All ceramic “HERMETIC” 16-pin Dual In-Line® package
o Input clamp diodes limit high speed line termination effects

ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired)

Storage Temperature —65°C to +150°C
Temperature (Ambient) Under Bias —55°C to +125°C
Ve Pin Potential to Ground Pin —05Vto +7V
Voltage Applied to Outputs for high output state —0.5Vto +V value
Input Voltage (D.C.) , —05Vto+55V

ORDER INFORMATION

Specify U6B9301XXX for 16 pin Dual In-Line package where XXX is 51X for the —55°C to +-125°C temp-
erature range, or 59X for the 0°C to +75°C temperature range.

*Fairchild patent pending.

313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435
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PHYSICAL DIMENSIONS
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NOTES:
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.300" centers. They are purposely shipped with
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2. Board-drilling dimensions should equal your
practice for a conventional .020 linch diameter. lead.

Fig. 1

LOGIC SYMBOL
15 14 | 2

Ao A A2 A;
1710 DECODER
930l
0123456789

[TTTTTTTT]

1312110934567
Vec=PIN16  GND=PIN8

Fig. 2
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FAIRCHILD MEDIUM SCALE INTEGRATION « 9301

FUNCTIONAL DESCRIPTION

The 9301 Decoder accepts four active high BCD inputs and provides ten mutually exclusive active low outputs, as shown by Figure 2. The active low outputs
facilitate memory addressing when inverting drivers are used between decoder and memory elements such as the 9033.

The logic design of the 9301 ensures that all outputs are high when binary codes greater than nine are applied to the inputs.
The most significant A, input produces a useful inhibit function when the 9301 is used as a 1 out of 8 decoder. This is illustrated in the 1 out of 32 decoder

shown in Figure 9.

TABLE | — TRUTH TABLE

The Truth Table and Loading Rules for the 9301 are shown in Table | and Table II.

TABLE Il —

LOADING RULES (1 U.L. = TTuL Gate Input Load)

Ay A, A, A 01 23 4567 89

L L L L "L HHHHHMHHMHH ,

HLLL HLHHHHUHUHUHH INPUTS LOADING

L HLL HHLHHHUHUHIUHH — —

HHLL HHHLHHHHEHEH Ao Ay, B, & A, 1uL

L LHL HHHHLHHHUHHKH

HLHL HHHHHLUHUHUBHHKH

L HHL HHHHHMHLUHUHH -

HHHL HHHHHHUHTLUHH OUTPUTS FANOUT

L'LLH HOHHHHHHHLH 0,1,234,56,7,8&9 10 UL,

HLLH HHHHHHMHUHUHL

L HLH HHHHHHUHUHUHH

H HLH HHHHHHUHUHUHH

L L HH HHHHUHHUHHUHH

HLHH HHHHHHUHUHUHH

L HHH HHHHHHUHUHIUHH

H HHH HHHHHHHHIUHH

H = High Voltage Level
L = Low Voltage Level
TABLE IlI —
ELECTRICAL CHARACTERISTICS (T, = —55°C to +125°C, Vo = 5.0V £10%) (Part #U6B930151X)
LIMITS .
SYMBOL CHARACTERISTICS —55°C +25°C +125°C UNITS CONDITIONS
MIN. MAX. | MIN. TYP. MAX. | MIN. MAX.

Vou Output High Voltage 24 24 27 24 Volts Ve =45V, Iy =—0.6mA

Vou Output Low Voltage 0.4 02 04 0.4 Volts Ve =45V, I, =124 mA
Vee =55V, I, =16.0mA

Viu Input High Voltage 2.0 1.7 14 Volts Guaranteed input high
threshold for all inputs

Vi Input Low Voltage 08 0.9 0.8 Volts Guaranteed input low
threshold for all inputs

] —-1.6 —1.10 —1.6 —1.6 mA Ve =55V

I Input Load C £ V=04V

¥ nput Load Current —12 097 1.2 128 | mA | Vec=45V |

IR Input Leakage Current 15 60 60 ¢A Vee =55V, Vp =45V

toas Turn Off Delay Input to Output 23 35 ns Vee =5.0V

tpd_ Turn On Delay Input to Output 20 30 ns C = 15pF
See Fig. 8
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FAIRCHILD MEDIUM SCALE INTEGRATION - 9301

TABLE IV —
ELECTRICAL CHARACTERISTICS (T, =0°C to +75°C, Vo = 5.0V £5%) . (Part #U6B930159X)
LIMITS
SYMBOL CHARACTERISTICS 0°C +25°C +75°C UNITS CONDITIONS
MIN. MAX. | MIN. TYP. MAX. | MIN. MAX.
Vou Output High Voltage 24 24 3.0 24 Volts Vee =475V, Iy = —0.6 mA
Voo Output Low Voltage 0.45 02 045 045 | Volts Vee =475V, |5 =141 mA
Voo =5.25V, I, =16.0 mA
Viy Input High Voltage 1.9 18 1.6 Volts Guaranteed input high
threshold for all inputs
Vi, Input Low Voltage 0.85 0.85 0.85 Volts Guaranteed input low
threshold for all inputs
—1.6 —10 —16 —16 | mA Voo =5.25V
le Input Load Current —T41 =08 —141]  —T41 | mA | Ve =475V r =045V
I Input Leakage Current 15 60 60 HA Voo =525V, Vp =45V
o Turn Off Delay Input to Output 23 35 ns Ve =50V
[ Turn On Delay 20 30 ns C = 15pF
See Fig. 8
TYPICAL INPUT AND OUTPUT CHARACTERISTICS ~ SWITCHING PERFORMANCE
Fig. 3 Fig. 6 Fig. 7
INPUTS INPUT CURRENT VERSUS TYPICAL TURN ON DELAY TYPICAL TURN OFF DELAY
o INPUT VOLTAGE VERSUS TEMPERATURE VERSUS TEMPERATURE
EQUIVALENT CIRCUIT > Voo 5.5V @
Vee o a7
L] 20
< -0.5 ‘.E ?
- > 3 S 32
g = g 2 L
* § 15 ‘ g 2 |—~ . g 28— 7
i .,_ 16 : 16
= 25 2 R
8.0 See ig. 5 8.0 see Fig. 5
Ve =5.0V 5
| |
- - -"f’-l,o 0 1.0 2.0 3.0 4.0 0 55 -3% -15 5 25 45 65 8 105 125 55 -35 <15 5 25 & 6‘5 8 1056 125
ViN - INPUT VOLTAGE - VLTS Ty = AMBIENT TEMPERATURE - °C Ty - AMBIENT TEMPERATURE - °C
Fig. 4 OUTPUT CURRENT VERSUS
OUTPUTS OUTPUT VOLTAGE
OUTPUT LOW
EQUIVALENT CIRCUIT O T T Vee=5V
L Voo =41V ccC
Ty-5°C
OUTPUT LOW %
¢ /4 % 2ke
g = VIN 1
1 S J_
— % 10 PULSE TTul 3 ? =
s [l GEN | 9002 l* -
< o 7 2 15pF 18] 14] 1f 2
= :_[ Ao A1 A2 A3
= = 20 L4 N 9301 1/100EC.
-1.0 -0.5 0 0.5 1.0 L5
Vour - OUTPUT VOLTAGE - LTS PULSE GEN CHARACTERISTICS LQ1234567839
Fig. 5 OUTPUT CURRENT VERSUS FREQ » 1 MHz
OUTPUT VOLTAGE P
OUTPUT HIGH 0 tr = tf < I15ns
Vee 0 1o L AMPLITUDE = 4V c
: / ~ PIN 16 =5V
: % INCLUDES ALL PROBE AND JIG CAPACITANCE p|N 8 =GND =
§ -5 /
5 VIN
£ 1.5V 15V
;’% 5 tpd+|e— tpd-
1 ‘ I.SV]L 1.5V
- Vour
<10 0 10 3.0 5.0 7.0 9.0
Fig. 8 — SWITCHING TIME TEST CIRCUIT AND WAVEFORMS

Vo - OUTPUT VOLTAGE - VOLIS
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FAIRCHILD MEDIUM SCALE INTEGRATION - 9301

APPLICATIONS ——’The 9301 decoder may be used for BCD to Decimal or 3 bit binary to octal conversion as well as many other applications. The
general purpose nature of the 9301 is indicated by its use in the following applications.

2O 2|22 23| 2%
—GND
r STROBE
Ao Ay Az Az
1/10 DECODER
930l
0123456789
(0
T TTTYTT
Ag Ay Az A3 Ao Ay Az A3 Ao Ay Ay A3 Ao Ay Az Aj
1710 DECODER /10 DECODER 1710 DECODER 1710 DECODER
930l 930| 930l 930l
3456789 23456789 0123456789 0123456789

TR TR TR TTITTTITR

34567 101112131415 16 18 20 22 24 26 28 30

Fig. 9 — ONE-OUT-OF-THIRTY-TWO DECODING

BCD CODE
Xo X X5 X3 X3
l OUTPUT SELECTION
4 BCD CODE
| Dm’#L 8421 | s421 EX%ESS 221
Ao Ay Az A3 Ao Ay Ay Az 0 0,18 | 0,18 3 018 |
1/10 DECODER 1/10 DECODER 1 L19 | 119 | 4 1,19
930l 9301 2 2 2 5 2
0123456789] 0123456789 3 8 3 6 3
4 4 4 7 6
5 5 8,10 8,10 911
6 6 9,11 9,11 14
7 7 12 12 15
8 8,10 13 13 16
0123456789 1011213141516171819 S | su |1 14 17

OUTPUTS

Decode any BCD code using two 9301 elements. Any 4 bit BCD code may be decoded
by selecting outputs as shown in the table.

Fig.10 — DECODE ANY BCD CODE
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FAIRCHILD MEDIUM SCALE INTEGRATION - 9301

ADDRESS DATA ADDRESS |OUTPUT
A B C A B C | LINE
| 1| o00| o
Ao Ay Az A3 I 00 |
1710 DECODER o1 o 2
9301 I 1 O 3
0123456789 0 0 | 4
| TT ‘[ T Loy 5
XolX2 | Xa|Xe|Xo o1 1 6
X; X3 Xs X7 X L 7
Data may be routed from a source to any of 8 outputs by addressing that output.
All non-addressed outputs remain high.
Complements of outputs 0 and 1 are available at outputs 8 and 9 respectively.
Fig. 11— DIGITAL DEMULTIPLEXER
INPUT
Ao Ay Az A3
9301 Vjo DECODER
01 23456789 Each output of the 9301 may be considered a minterm of the input code.
® ? ? Q ? ? Several sums of minterms may be generated economically using discrete
T ; IC gates and one 9301 decoder.

s | LI L[

+
+ABCD + ABCD
D [
outeur pl LI L[ LT
OUTPUT Q ___J_—L__

Fig. 12— MINTERM GENERATOR
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9304

MSI| DUAL FULL ADDER

A FAIRCHILD COMPATIBLE CURRENT SINKING LOGIC PRODUCT

GENERAL DESCRIPTION — The 9304 consists of two independent, high speed, binary
full adders. The adders are useful in a wide variety of applications including multiple bit
parallel add/serial carry addition, parity generation and checking, code conversion, and
majority gating. The circuit uses TTuL for high speed, high fanout operation and is com-
patible with all members of the CCSL group of digital integrated circuits.

o Multi-function capability

» 8ns carry propagation delay

s Complementary inputs and outputs available

» Typical power dissipation of 150 mW

» The input/output characteristics provide easy interfacing with Fairchild DTxL,
LPDTxL and TTuL families (CCSL).

» All ceramic “HERMETIC” 16-pin Dual In-Line® package

» Input clamp diodes limit high speed termination effects

\BSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired)

Storage Temperature —65°C to +150°C
Temperature (Ambient) Under Bias —55°C to +125°C
Ve Pin Potential to Ground Pin —05Vto+7V
Voltage Applied to Outputs for high output state —0.5Vto V., value
Input Voltage (D.C.) —0.5Vto +55V

JRDER INFORMATION

pecify U6B9304XXX for 16 pin Dual In-Line package where XXX is 51X for the —55°C to +125°C temp-
rature range, or 59X for the 0°C to +75°C temperature range.

airchild patent pending

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

310
*’“390“
i |
o1
1009
200 MAX,
100 lars NOM.-l
MIN,
.
A T
215
110
1090 R ERED
e 13 e
s 2P -
= e u>
023 7 10
MAX. ds___ o
.280__4
—-l I—ms MIN, L‘.zao

NOTES:

1. Leads are intended for insertion in hole rows on
.300" centers. They are purposely shipped with
“'positive” (.375) misalignment to facilitate insertion.

2. Board-drilling dimensions should equal your
practice for a conventional .020 linch diameter lead.

Fig. 1

LOGIC SYMBOL

1
~:]
10
" Vee = PIN 16
GND=PIN8’ )
Fig. 2
E e ]
FAIRCHILD

e
SEMICONDUCTOR!

A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION :



FAIRCHILD MEDIUM SCALE INTEGRATION - 9304

FUNCTIONAL DESCRIPTION

The Fairchild 9304 logic block consists of two separate high speed carry dependent sum.full adders. This design allows a minimum carry propagation time
when the adders are used in ripple carry applications. The adders are identical except that adder 2 has provision for either active high or active low inputs
at the A and B terminals. The adders produce a low carry and both low and high sum with active high inputs, a high carry and both high and low sum when
active low inputs are used. This principle of duality is shown in Figure 12, where the adders are drawn as functional blocks.

The Truth Table and Loading-‘\’.Rules for the 9304 are shown in Table | and Table Ii.

TABLE | — TRUTH TABLES

* ADDER 1 ADDER 2
INPUTS OUTPUTS INPUTS OUTPUTS
s

w
5"
ol
(=]
>
ol
~
>
~N
o
o
|

T rxTxTr~rrr~r|lo
I T rrrrr I XXrr
T rIr~Ir-ITrCF|>»
rrrHIXr-rII=x
~rTITTr~rxr-r~x|o
T r~r~IrM~IITr-|®»

L L L L L | H WL
L L L L H| H L H
L L L H L| H L H
L L L H H| L H L
L L H L LJ| H H L
L L H L H| H H L
L L H H L | H L H
L L H H H/| H L H
L H L L L | H WL
L H L L H/| H L H
L H L H L | H H L
L H L H H| H L H
‘L H H L L | H H L
S L H H L H| H H L
(TABLE | — — - L H H H L | H H L
LOADING RULES (1 U.L. = TT4L Gate Input Unit Load) LoH B HOH WL
R ‘ » H L L L L | H L H
: H L L L H| L HL
INPUTS LOADING A R
FA1 A B&C 4U.L H L L H H L L H
FA2 | %,5,&C AUL. H L B L L} H L H
Bk e H L H L H/| H L H
A &B; , 1UL H L H H L L H L
; H L H H H| L H L
OUTPUTS FANOUT H H L L LI H L H
A1 | T : 7UL H H L L H | L H L
— H H L H L | H L H
: ' UL H H L H H| L H L
18 10 U.L. H H H L L H L H
- H H H L H| H L H
FA2 | € 7UL. W oH O H O H Ll w Lo
'S e 9U.L H H H H H H L H
35 10U.L.
— H = High Voltage Level
L = Low Voltage Level
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FAIRCHILD MEDIUM SCALE INTEGRATION -« 9304

TABLE Ill —
ELECTRICAL CHARACTERISTICS (T, = —55°C to +125°C, Vo = 5.0V £10%) (Part #U6B930451X)
' LIMITS
SYMBOL CHARACTERISTICS —55°C +25°C +125°C UNITS CONDITIONS
MIN. MAX. | MIN. TYP. MAX. [ MIN. MAX.
Vou Output High Voltage 2.2 24 27 24 Volts | Voc =45V, Igy =—1.2mA (Pins 7 &9)
Vec =45V, Iy = —1.08 mA (Pins 6 & 10)
Vee =45V, Iy = —0.84 mA (Pins 5 & 11)
Voo Output Low Voltage 0.4 021 04 04 |Volts | Vec =55V, Iy =16mA (Pins7 &9)
lop = 14.4 mA (Pins 6 & 10)
lop = 11.2mA (Pins 5 & 11)
Vec =45V, g =124 mA (Pins7 &9)
lo, = 11.2mA (Pins 6 & 10)
lo, = 8.7 mA (Pins 5 & 11)
Viu Input High Voltage 2.0 1.7 14 Volts | Guaranteed input high
threshold for all inputs
Vi Input Low Voltage 0.8 09 0.8 | Volts | Guaranteed input low
threshold for all inputs
le Input Load Current -1.6 -11 —16 —16
41 Input Load Current —64 —44 —64 —64 | ™ | Vec=55V | We=04Y
I Input Load Current —1.24 —0.97 —1.24 —1.24 ther inout
4l Input Load Current —4.96 —3.88 —4.96 —496| ™ | Voc=45V | omerinpus
I Input Leakage Current 15 60 60 A Vec =55V, Vp =45V
4 1y Input Leakage Current 60 240 240 | # Ground on other inputs
toas C toCq 8 13 ns
Vee =50V
toa— C toCq 8 13 ns Cfc= 15 pF
- See Fig.11
toas AtoS 28 40 ns ¢
toa— AjtoS 25 35 ns
TABLE IV —
ELECTRICAL CHARACTERISTICS (T, = 0°C to 475°C, Vo = 5.0V £59%) (Part #U6B930459X)
LIMITS
SYMBOL CHARACTERISTICS 0°C +25°C +75°C UNITS CONDITIONS
MIN. MAX. [ MIN. TYP. MAX. | MIN. MAX.
Vou Output High Voltage 24 24 3.0 24 Volts | Vo =4.75V,lqy = —1.2mA (Pins 7 &9)
Vee =475V, 15, = —1.08 mA (Pins 6 & 10)
Vee =475V, 15y = —0.84 mA (Pins 5 & 11)
Vou Output Low Voltage 0.45 0.21 045 0.45 | Volts | Vo =5.25V, I = 16 mA (Pins 7 &9)
loL = 14.4 mA (Pins 6 & 10)
loL = 11.2 mA (Pins 5 & 11)
Vee =475V, 15 = 14.1 mA (Pins 7 & 9)
loL = 12.7 mA (Pins 6 & 10)
loL = 9-85mA (Pins 5 & 11)
Viy Input High Voltage 1.9 1.8 1.6 Volts | Guaranteed input high
threshold for all inputs
Vi Input Low Voltage 0.85 0.85 0.85 | Volts | Guaranteed input low
threshold for all inputs
Ie Input Load Current —1.6 —-10 -1.6 -1.6 A Vec =525V, V. =045V
41 Input Load Current —6.4 —40 —64 —64 | M Vi = 5.25V on other inputs
Ie Input Load Current —1.41 —09 —1.41 —141 Ve =475V, V=045V
41 Input Load Current —5.64 —3.6 —5.64 —5.64 mA Vi = 5.25V on other inputs
I Input Leakage Current 15 60 60 A Vee =525V, Vg =45V
4 1 Input Leakage Current 60 240 240 |4 Ground on other inputs
L C toCq 80 15 ns
Ve =50V
toa— C toCqy 80 15 ns cfi 15 pF
= See Fig.11
tay AtoS 28 45 P
tog_ A toS 25 40 ns
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FAIRCHILD MEDIUM SCALE INTEGRATION - 9304

TYPICAL INPUT AND OUTPUT CHARACTERISTICS

INPUT CURRENT VS INPUT VOLTAGE

INPUTS ~FIG.3 PINS 1,23,4,12,15 FIG. 4 PINS 13, 14
0.5 0.5
Voo 5.0V Voo~ 5-0v
EQUIVALENT CIRCUIT o} s ” o Lieie
Vcc 0.5
z < 05
&

% 1.5 1/ é =

= et E ol

; / S s

g2 25 g

=z ~ =
35 l/ = 2

= = -5 ’ _ :
= -0 0 0 20 30 40 s . o 20 a0

Vy - INPUT VOLTAGE - VOLTS Vo - INPUT VOLTAGE - VLTS

OUTPUT CURRENT VS OUTPUT VOLTAGE

lw - CARRY TURN-ON DELAY TIME - ns

OUTPUTS FIG. 5 LOW STATE ‘ FIG. 6 HIGH STATE
LOW STATE HIGH STATE e ? Ve
|Vee Ty % : otz e
> ¢ ) ¢ 50
! ’ ; -
3 5 2
g = g
e = %
1 ER 7 5 ,/
i '_§ 0 T 5. //
¥ has /
— = -30 -10
L0 06 02002 06 L0 14 40 0 10 3.0 5.0 .0 9.0
= Vour * OUTPUT VOLTAGE - VOLTS Vour - OUTPUT VOLTAGE - VOLTS
Fig. 7 Fig. 8 Fig. 9 - Fig. 10
TYPICAL CARRY TURN ON TYPICAL CARRY TURN OFF TYPICAL ADD TURN ON TYPICAL ADD TURN OFF
DELAY TIME DELAY TIME DELAY TIME DELAY TIME
" VERSUS TEMPERATURL o VERSUS TEMPERATURE ® VERSUS TEMPERATURE " VERSUS TEMPERATURE
2 g2 2 © 2 ®
16 516 . » Sy I — Pt
H s DR
2 i 12 > v % u [~ -t § u
3 2 g =
8.0 > Z 8.0 d 2 1 81
) g {1 ? <
] e et 1 Bl iy
. €L 7150 7 €L7% ‘ aisE € 155
- 1 P
55 .35, <15 5.0 25 45 65 85 105 15 55 <% 15 5.0 5 45 6 8 105 15 ° 55 <35 <15 5.0 25 45 65 8 105 125 55 -3 <15 5.0 %5 & 65 8 105 15
T - AMBIENT TEMPERATURE - °C T - AMBIENT TEMPERATURE - °C T4 = AMBIENT TEMPERATURE - °C Tp = AMBIENT TEMPERATURE - °C
vee Vout1
VIN 5y 15V
“iip,ﬂ" »itpd-lh‘
VIN
vour1 18V 15V
e ¥%TTuL9002 o=
PULS| o
GEN. i 3 Vee = PIN 16
L--‘ *15 pF GND = PIN 8
- - MWy sy
FREQUENCY ~ 2.0 MHz
PULSE WIDTH ~ 250 ns t, 4+ tnd-
RISE TIME <15 ns pd pd
FALL TIME<15 ns ’
AMPLITUDE>4.0 V Vourz 5y 1.5V
32.0 k0
*INCLUDES PROBE AND JIG
CAPACITANCE Vee
Fig.11— SWITCHING TIME TEST CIRCUIT AND WAVEFORMS ’
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FAIRCHILD MEDIUM SCALE INTEGRATION - 9304

APPLICATIONS — The 9304 dual adder has been designed to be useful in a wide variety of applications such as addition, parity generation and
checking, code conversion, majority gating and other applications for which this combination of logic gates may be useful. The multifunctional
capabilities of the Fairchild dual adder can be seen from reference to the applications shown.

Q
C B A c C B A
9304 FA 1 —0R— | 9304FA1 | 9304 FA 2
S S Co s Co s s ¢

Fig.12— FUNCTIONAL BLOCK REPRESENTATION
The principle of duality allows 2 ways of representing each adder. The circuit'is the same in both cases but the Ioglc diagrams dlffer The dual
diagrams facilitate logic design and allow a greater understanding of the capabilities of the devnce -

CiN X3 Y1 X2 Y2 X3 Y3
Q g 6 -
Cc 3 C B A C B A
9304 FA 1 9304 FA 2 9304 FA 1l
S S8 Co S § Co S S§ Co
(o) () , 52 T -
L) -t
3 S1 Sy S S3 S3

Fig.13— RIPPLE CARRY PARALLEL ADDITION
‘Shown above is a high speed ripple carry parallel addition scheme.
Only one and-or-not gate relay is incurred at each stage allowing a
typical addition speed of (N+1) x 8 ns, where N is the number of bits
in the word. A similar scheme will work if the negation inputs are used,
and the design acts as a subtractor when the complement of one vari-
able is provided.

PROPAGATION DELAY AND -

PACKAGE COUNT AGAINST -
WORD LENGTH FOR :

RIPPLE CARRY ADDITION

CIRNGIBOMOVE ;T

" PROPAGATION DELAY - ns’

NUMBER OF BITS

i Flg 14

The curve shows propagation delay of the rlpple Carry Adder drawn
.in Figure 5. Plotted on the same diagram is a curve showing. the
Iow package count. resulhng from this Rlpple Scheme :
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FAIRCHILD MEDIUM SCALE INTEGRATION + 9304

Ax Bx Cx Dx Ex Fyx
| | | | |

C B A C B A
9304 FA 1l 9304 FA 1l

GND.
[
FROM l
STAGE C B A
x-1 9304 FA 2 %
s s C —
2 TO STAGE
[ Cp X +1

o T 7
Cc>—‘l:) 8

B A
9304 FA 2
S S8 Co
I T ]

Sx Cx

TO PARALLEL ADDER

l!———C¢

Fig. 15 — ADDITION OF SIX VARIABLES

The above design shows how the 9304 can be used in carry save arithmetic. Six input variable are reduced
to two where they can be added in a parallel adder. Delay between inputs and outputs is typically 50 ns,
allowing extremely high speed computation. Additional variables may be added or the concept can be ex-
tended to multiplication, division, and various other arithmetic operations.

Ag A1 Az A3 A Asg Ag A7 Ag
C B A C B A C B A
9304 FA 1 | 9304 FA 1 9304 FA 2
IS 8§ Co S S Cg S S Cp
) . -5
LR 7 17 Ly

155

C B A
9304 FA 2
S S Cgo

ODD PARITY TEVEN PARITY

Fig. 16 — BYTE PARITY GENERATION OR CHECKING

The 9304 can be used for parity checking or generating. The above
design uses 2 9304's . to generate parity for an 8 bit byte or check
parity over 9 bits. The delay from input to odd parity is typically 35 ns.
Additional adder blocks can be used to generate or check parity over
larger word lengths. The concept can also be used for hamming and

cyclic code generation and checking.

GND.

R-R7

Go G G2 G3
GND.
GND.
d I
C B A C B A C B A
9304 FA2 9304 FA 1 9304 FA 1
s S Cg s s Co s S Cg
Bo By B B3

Fig. 17 — 4 BIT PARALLEL GRAY TO BINARY CONVERSION

A 4 bit parallel binary to gray conversion is shown. The adders can also
be used for other cyclic code manipulations.




9306

MSI UP/DOWN BCD COUNTER

A FAIRCHILD COMPATIBLE CURRENT SINKING LOGIC PRODUCT

GENERAL DESCRIPTION — The 9306 i§ a high speed synchronous 8421 BCD up/down decade counter. It is
a synchronously presetable, multifunctional MSI building block useful in a large number of counting, digital
integration, and conversion applications. Seven decades of synchronous operation are obtainable with no
external gating packages required through an internal carry look-ahead counting technique.

FEATURES:

o SYNCHRONOUS COUNTING AND PARALLEL ENTRY

o DECODED TERMINAL COUNT

e BUILT-IN CARRY/BORROW CIRCUITRY.

o TYPICAL POWER DISSIPATION OF 350 mW

o THE INPUT/OUTPUT CHARACTERISTICS PROVIDE EASY INTERFACING WITH FAIRCHILD DTyL,
LPDTuL, AND TT,L FAMILIES (CCSL). ,

o ALL CERAMIC HERMETIC 24 PIN DUAL IN-LINE PACKAGE

« INPUT DIODE CLAMPING '

ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired)

Storage Temperature —65°C to +150°C
Temperature (Ambient) Under Bias —55°C to +125°C
Vcc Pin Potential to Ground Pin —~05Vto +7V
Voltage Applied to Outputs for high output state —0.5Vto V. value
Input Voltage (D.C.) —05Vto 455V

ORDER INFORMATION — Specify U_6N9306XXX for 24-pin Dual I‘n-'Line package where XXX is 51X for thé
—55°C to +125°C temperature range, or 59X for the 0°C to 75°C temperature range.

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

210
“] iz
. moum.ll
= | 1 4=
et — | 2 230
3 2=
4 21f=
5 200
1310
6 B
3 B 120
8 170>
9 16>
10 150
1 ups
12 130>
575
515
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FAIRCHILD MEDIUM SCALE INTEGRATION - 9306

FUNCTIONAL DESCRIPTION —A clock buffer and inverter drives the four clocked RS master-slave flip flops in parallel, so that synchronous operation
is_ obtained. When the clock input (CP) is low, the slave is steady, but data can enter the master via the R and the S.inputs. During the low to high
transition of CP, first the data inputs (R and 'S) are inhibited, so that a later change in the input data will not affect the master; secondly, the now
trapped information in the master is transferred to the slave and is reflected at the outputs. When the transfer is completed both the master and
the slave are steady as long as the clock input remains_high, and regardless of the logic state at any other-input to the device. During the high to
low transition of the clock input, first the transfer path from master to slave are inhibited, leaving the slave steady in its present state, secondly, the
data inputs (R and S) are enabled so-that new data can enter the master. As a result of this synchronous operation higher clock frequency is
possible and much ‘less extemal logic is required in most applications. Mode selection is accomplished as shown in the table below. However, several
restrictions are placed on the manner of selection. First; the transition of CE from high to low or of PE from low to high may only be done when CP
is high. Second, any change of CD must be done only when CP is high. The remaining transitions may be made by following the setup and release
times specified under “Switching Characteristics.”

MODE SELECTION SCHEME... ‘ LOADING RULES

* (1 U.L. =1 TTulL input gate load)
PE | CD | CE Mode .
0 ol o presetting INPUT FAN IN
0 0 1 presétting : CD, CE,, CE,, CE,, 1 Unit Load
0110 presetting CE,, CE,, CE 1 Unit Load
0 1 1 presetting oo
CP, PE 2 Unit Loads
1| 1| 1] countup .
1 0 1 i count down PO’ Pl' PZ' P3 % Unit Load
1 1 0 no change
1 ol o no change OUTPUT FAN OUT
Qp Q;,Q, Q;, TC 6 Unit Loads
Note: CE = CE CE* CE,* CE,* CE - CE
ELECTRICAL (:HARACTERISTlcs (TA =I‘ —-55“:(17' to +125°C, Vee =5.0V £10%)
LSRR _LmiTs
SYMBOL CHﬁiﬁACTERISTICS e —55°C +25°C +125°C UNITS CONDITIONS & COMMENTS
Lo - : MIN. MAX. | MIN. TYP. MAX. | MIN. MAX.
Vou Output High Voltage - | 24 24 27 24 Volts Vec =45V, lgy=—0.36mA
V, Qutput Low Voltage 04 02 04 04 Volts Vee =55V, I5, =9.6 mA
oL VCC 45V, lOL 744 mA
cc =43V, g =/44m
Viu Input High Voltage ) 20 1.7 14 Volts Guaranteed input high
Gt e threshold for all inputs
Vi Input Low Voltage 08 09 0.8 Volts Guaranteed input low
I P : threshold for all inputs
I Input Load Current —-1.6 -10 -16 —1.6 mA
E, E,, E, E;, E,, E;, CD
21 Input Load Current -3.2 —-20 =32 —32 [ mA Ve =55V
CP, PE Ve=04V
21, Input Load Current —1.07 -7 —-1.07 =107 mA
Py P, Py Py
I Input Leakage Current 60 10 60 60 uA
E, E,, E;, E; E,, E, CD
21 Input Leakage Current 120 20 120 120 uA Ve =55V
CP, PE Ve =45V
2ly Input Leakage Current 40 7 40 40 7.
Py P, P, Py
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FAIRCHILD MEDIUM SCALE INTEGRATION - 9306

ELECTRICAL CHARACTERISTICS (T, = 0°C to +75°C, Vo = 5.0V £5%)

—

LIMITS
SYMBOL CHARACTERISTICS 0°C +25°C +75°C UNITS CONDITIONS & COMMENTS
MIN. MAX. [MIN. TYP. MAX. [MIN. MAX.
Vo Output High Voltage 24 24 30 24 Volts | Vec=475V, lo, = —0.36 mA
Vou Output Low Voltage 045 02 045 045 | Volts | Vec=5.25V, I, =9.6mA
Vi Input High Voltage 19 18 16 Volts | Voo =475V, o = 8.5 mA

Guaranteed input high
threshold for all inputs

Vi Input Low Voltage 0.85 0.85 0.85 Volts Guaranteed input low
threshold for all inputs

Ie Input Load Current -16 -10 -16 —-16 | mA
E,E,E,E,E,E,CD
21 Input Load Current —3.2 —-20 -32 -32|( mA Vec =525V
CP, PE . V=04V
2l Input Load Current : —-1.07 -7 -=1.07 -1.07| mA
PO' I:’I' PZ' P3
I Input Leakage Current 60 10 60 60 ¢A
E, E,, E, E;, E,, E;, CD
21, Input Leakage Current 120 20 120 120 uA Vec =525V
CP, PE Ve =45V
AN Input Leakage Current 40 7 40 40 uA

I)0' I:‘I' PZ' P3

SWITCHING CHARACTERISTICS (T, = 25°C)

SYMBOL CHARACTERISTICS MIN. TYP. MAX. UNITS CONDITIONS & COMMENTS
tay (Q Turn-Off Delay 20 ns

() Turn-On Delay 20 ns ZC?_ "';:OFV

1., (10) Turn-OFf Delay for TC 40 ‘ ns (Fig. 1) P

tod (TC) Turn-On Delay for TC 30 ns

t, (CE) Set-Up Time for CE 25 ns Ve =50V

t_(CE) Release Time for CE 25 ns C, = 15 pF (Fig. 2)
t, Set-Up Time for Data 15 ns ’ )
t Release Time for Data 15 ns Voc =50V

T, (P Set-Up Time for PE 20 ns ?ﬁ: 31)5 o

t. (PE) Release Time for PE 20 ns

SET-UP TIME: t, is defined as the minimum time required for the logic level to be present at the logic input prior to the clock transition from low
to high in order for the flip-flop(s) to respond.

RELEASE TIME: t, is defined as the maximum time allowed for the logic level to be present at the logic input prior to the clock transition from low
to high in order for the flip-flop(s) not to respond.
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t,.’,,(no)———l r—

W;—m o _—_—_7![——*_:% 150

'.__|,. () t,len—-l f— —-| ‘o—t,lc!]

tygs (TEI———=

f—tn-0

« HA—N\=A L
159 (M :L 150

T

F=\—7
—
r

X

Fig. 1 Fig. 2
ts——l ‘0— —D! 'ﬂ—h
ﬂ’_\ ﬂ ﬂ ﬂ ﬂ__—' 5¢
t,‘m—-l l-— ——{ L——MPEI
_)k - — *_ 1.5¢
—,L -l( 1.5V
Fig. 3
APPLICATIONS
PARALLEL INPUT ENABLE -
COUNT DIRECTION -
—
oY O N A | o 1 1 1 1 [ Y N S o 1 {1 |
cPp 2:" Py Py Py Py Cope Py b, Py Py cc:n Py Py Py Py Core Py Py Py Py
op/ooww acchoe couwree ™ iy v I o 5306 h 3306 b
CE CE UP/DOWN DECADE COUNTER CE UP/DOWN DECADE COUNTER cg UP/DOWN DECADE COUNTER
o o 0 0 [D G & 0 0 133 G 0 0 0 ’@I % 0 0 0
B T 7 1 | LI
COUNT ENABLE J ) TO MORE :
SIGNIFICANT -
DECADES
o

Fig. 4
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9307

MSI SEVEN SEGMENT DECODER

A FAIRCHILD COMPATIBLE CURRENT SINKING LOGIC PRODUCT

iENERAL DESCRIPTION —  The. 9307 is a Seven Segment Decoder designed to accept
our inputs in 8421 BCD code and provide the appropriate outputs to drive a seven segment
umerical display. The decoder can be used with seven segment incandescent lamp, neon,
Jlectro-luminescent, or CRT numeric displays. The 9307 is compatible with all other Fairchild
JCSL devices.

» CCSL COMPATIBLE
» AUTOMATIC RIPPLE BLANKING FOR SUPPRESSION OF LEADING EDGE ZEROES
» LAMP INTENSITY MODULATION CAPABILITY
* LAMP TEST FACILITY
* BLANKING INPUT
ACTIVE HIGH OUTPUTS
ALL CERAMIC “HERMETIC” 16 PIN DUAL
IN-LINE* PACKAGE

BSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired)

Storage Temperature ' —65°C to +150°C
Temperature (Ambient) Under Bias —55°C to +125°C
V¢ Pin Potential to Ground Pin —05Vto+7V
Voltage Applied to Outputs for high output state —0.5Vto 4V value
Input Voltage (D.C.) —0.5Vto +55V

RDER INFORMATION

secify U6B9307XXX for 16 pin Dual In-Line package where XXX is 51X for the —55°C to +125°C temper-

ture range, or 59X for the 0°C to +75°C temperature range.

Fairchild patent pending.

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

=
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023
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L-A375 NOM. 'l
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280
24071

NOTES:

1. Leads are intended for insertion in hole rows on
.300" centers. They are purposely shipped with
'positive” (.375) misalignment to facilitate insertion.

2. Board-drilling dimensions should equal your
practice for a conventional .020 linch diameter lead.

Fig. 1

LOGIC SYMBOL
71 26 3 5

AgA; Ay Ag LTRBI

9307 7S DECODER

RBOa b c d e f
4 1312 11 10 9 1514

VCC=P|N 16
GND=PIN 8

g

. Fig. 2

L e
FAIRCHILD

e nnnnmaaa
SEMICONDUCTOR

A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION



FAIRCHILD MEDIUM SCALE INTEGRATION - 9307

The 9307 seven segment decoder accepts a 4 Bit BCD 8421 code input-and produces the appropriate outputs for selection of segments in a seven
segment matrix display used for representing the decimal numbers 0-9. The seven outputs (a, b, c, d, e, f, g) of the decoder select the correspond-
ing segments in the matrix shown in Figure 3. The numeric designations chosen to represent the decimal numbers are shown in Figure 5, together
with the resulting displays for input code configurations in excess of binary nine.

The decoder has active high outputs so that a buffer transistor may be used directly to provide the high currents required for incandescent displays.
If additional base drive current is required external resistors may be added from the supply voltage to the seven segment outputs of the decoders.
The value of this resistor is constrained by the 10 mA current sinking capability of the output transistors of the circuit.

The device has provision for automatic blanking of the leading and/or trailing edge zeroes in a multidigit decimal number, resulting in an easily read-
able decimal display, conforming to normal writing practice. In an eight digit mixed integer fraction decimal representation, using the automatic
blanking capability, (0060.0300) would be displayed as (60.03). Leading edge zero suppression is obtained by connecting the Ripple Blanking Output
(RBO) of a decoder to the Ripple Blanking Input (RBI) of the next lower stage device. The most significant decoder stage should have the RBI input

“ grounded; and, since suppression of the least significant integer zero in a number is not usually desired, the RBI input of this decoder stage should be

left open. A similar procedure for the fractional part of a display will provide automatic suppression of trailing edge zeroes.

The decoder has an active low input Lamp Test which overrides all other input combinations and enables a check to be made on possible display mal-
functions. The RBO terminal of the decoder can be OR - tied with a modulating signal via an isolating buffer to achieve pulse duration intensity
modulation. A suitable signal can be generated for this purpose by forming a variable frequency multivibrator with a cross coupled pair of DTuL gates.

Fig. 3 Fig. 4
SEGMENT DESIGNATION TRUTH TABLE
RB RB
LT IN Ay Ap AgAz3la b ¢ d e f g ouT
L X X X X X|{H HHHHHH H
a H L L L LLILLLLLLL Lo
H H L L L L|HHHHTHEHL H 0
X H L L LILHHLTLTL.L H o
f b LHLL|HHLHHTLH H 2
HHLL|HHHHLTLH H 3
g LLHLILHHLLHH HA4
et HLHL|HLHHTLHIH H 5
L HHLIHLHHIHIHIH H 6
e c HHHLIHHHLLTLL H 7
L LLHIHHHHHHH HS
HLLH|/HHHUHTLHH H 9
—— LHL H[L LLHHLH H 10
d HHLHILLLHLLH HMN
L LHHILHHLLEHIH H 12
HLHH|/HLHEHTLGHIH H 13
L HHH[LLLHHTIHIH H 14
H X HHHH[L L L L L L L H 15
H=HIGH VOLTAGE LEVEL
L= LOW VOLTAGE LEVEL
X = EITHER HIGH OR LOW VOLTAGE LEVEL
Fig. 5
NUMERICAL DESIGNATIONS
0 1 2 3 4 5 6 7 8 9 10 11 12 13 m 15
Table 1-—Loading Rules (1 U.L. = 1 DTuL Gate Input Load)
Inputs Loading (51X & 59X) Outputs Fan Out
, utpu
P High State | Low State P 51X 59X
A, A, A, A 1 1 ab,cdefg 8 7
Rs(ivy 1 /) Rs(our) 2.0 1.5
LT 5 43
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FAIRCHILD MEDIUM SCALE INTEGRATION « 9307

TABLE 1l —
ELECTRICAL CHARACTERISTICS (T, = —55°C to +125°C, Vo = 5.0 V +10%) (Part #U6B930751X)
LIMITS
SYMBOL CHARACTERISTICS —55°C +25°C +125°C UNITS CONDITIONS
MIN. MAX. | MIN. TYP. MAX. | MIN. MAX.
Vou Output High Voltage 43 43 44 44 Volts | Vec =45V 1o, =0.0mA (Pins9-15)
3.0 30 40 3.0 Vee =45V 15 = —70pA (Pind)
Inputs at threshold voltages (V, or V)
Vou Output Low Voltage 04 021 04 0.4 Volts |V =55V Iy =125mA (Pins9-15)
lop=31mA (Pind)
Vee =45V lg =10mA  (Pins9-15)
log=24mA (Pin4)
Inputs at threshold voltages (V, or V)
Viy Input High Voltage 21 19 1.7 Volts Guaranteed input high
threshold for all inputs
Vi Input Low Voltage 14 1.1 0.8 Volts | Guaranteed input low
threshold for all inputs
I¢ (Pin 3) Input Load Current —64 —6.4 —6.4 mA Vee =5.5V Ve =04V
Ig(Pins 1,2,6,7) Input Load Current —-15 —15 —15 V;=55Von
I¢ (Pin 5) Input Load Current —0.75 —0.75 —0.75 other inputs
Ig (Pin 3) Input Leakage Current 10 25 #A Vee =5.5V Ve =45V
Ip (Pins1,2,5,6,7) | InputLeakage Current 2.0 5.0 Ground on other inputs
1, (Pins 9-15) Available Output Current | —1.4 —14 -1.0 mA Vour =085V Vee =45V
Inputs at threshold voltages (V, orV )
lsc (Pins 9-15) Short Circuit Current -3.7 mA Vour =00V Vee =55V
tpd . Switching Speed 500 ns
Vee = 5.0V, See Figure 6
toa— Switching Speed 500 ns
TABLE 1l —
ELECTRICAL CHARACTERISTICS (T, = 0°C to +75°C, Vo = 5.0 V +59%) (Part #U6B930759X)
LIMITS
SYMBOL CHARACTERISTICS 0°C +25°C +75°C UNITS CONDITIONS
MIN. MAX. | MIN. TYP. MAX. [MIN. MAX.
Vou Output High Voltage 43 43 46 43 Volts | Ve =475V |5, =00mA (Pins9-15)
2.7 27 40 2.7 Vee =475V gy = —70 tA (Pin 4)
Inputs at threshold voltages (V, orV )
Voo Output Low Voltage 0.45 0.21 0.45 0.45 Volts Vee =525V I =11.5mA (Pins 9-15)
lo, =275mA (Pin4)
Vee =475V I, =10mA  (Pins 9-15)
lop=24mA (Pin4)
Inputs at threshold voltages (V, or V)
Vig Input High Voltage 2.0 2.0 2.0 Volts | Guaranteed input high
threshold for all inputs
Vi Input Low Voltage 0.85 0.85 0.85 Volts Guaranteed input low
threshold for all inputs
I¢ (Pin 3) Input Load Current —6.4 —6.4 —6.4 | mA Vee =525V Ve =045V
Iz (Pins1,2,6,7) Input Load Current —-15 —-15 —15 Vr = 5.25 on other inputs
I¢ (Pin 5) Input Load Current —-0.75 —0.75 —0.75
Ig (Pin 3) Input Leakage Current 25 50 1A Vee =525V Ve =45V
lg (Pins1,2,5,6,7) | InputLeakage Current 5.0 10 Ground on other inputs
1, (Pins 9-15) Available Output Current | —1.4 —14 -1.0 mA Vour =075V Vee =475V
Inputs at threshold voltages (V, orV )
Isc (Pins 9-15) Short Circuit Current —4.0 mA Vour =00V Ve =55V
t Switching Speed 500 ns
pdt Vee = 5.0V, See Figure 6
toa— Switching Speed 500 ns

3-44




FAIRCHILD MEDIUM SCALE INTEGRATION - 9307

TYPICAL INPUT AND OUTPUT CHARACTERISTICS

INPUTS INPUT CURRENT VERSUS INPUT VOLTAGE
Equivalent Circuit Ay A, A, A; INPUTS LT INPUT RBny INPUT
0 L o — T
- vlCc - 5|on - ¥cc 2:;‘/ st
o L TATBC ] P ol Vec 30V )
. . - 21, e j
k] H T /
g -0s ) B /
g g L g /
- G -
g 12 e ~ £ -0 S0
= {/ 'z P {/
-L6 l -8.0 -0.8
20 -10 -1.0
2.0 L0 0 1.0 2.0 3.0 -L.0 0 1.0 2.0 3.0 -2.0 -L.0 0 1.0 2.0
V) - INPUT VOLTAGE - VOLTS V) - INPUT VOLTAGE - VOLTS Vi, - INPUT VOLTAGE - VOLTS
OUTPUT CURRENT VERSUS OUTPUT VOLTAGE
U6B930751X (—55°C to +125°C) U6B930759X (0°C to +75°C)
OUTPUT IN HIGH STATE OUTPUT IN HIGH STATE
a,b,cdefg abcdefg
OUTPUTS RB(our; OUTPUT OUTPUTS RBoury OUTPUT -
5.0 T.T I 5.0 T 5.0 I I 5.0 o
L Vec =5 b 1CC Vee *5.0V L 1CC oo
15- 5% / Ty 25°C L_TA‘?5°C L Ty 25°C
K g g z
z : g g
& & & &
E 5 ? \ /Au, 1Az A Viy s , 3 . Ag Ay Ay Ag = Viy
5 5 ’ 74—’]’ 5 5 /
5 7 5 ApAg Ay V s 5 = ApAg Ay =V
3 B s I ///Ao' 1AV 3 A 3 / Ao Ay Ay =Yy
K Py C
V -
Ve \ 1
-5.0 5.0 ! 5.0 5.0 I
L0 0 L0 3.0 5.0 7.0 L0 0 L0 3.0 5.0 7.0 1.0 0 1.0 3.0 5.0 720 <10 0 10 3.0 5.0 7.
Vour - OUTPUT VOLTAGE - VOLTS Vour - OUTPUT VOLTAGE - VOLTS Vour - OUTPUT VOLTAGE - VOLTS Vour - OUTPUT VOLTAGE - VOLTS
OUTPUT IN LOW STATE OUTPUT IN LOW STATE
abcdefg abcdefg
OUTPUTS RBoury OUTPUT OUTPUTS RB(our) OUTPUT
50 e 16 - @ 12
INPUTS AT THRESHOLD VOLTAGES (V) or V) Ag. Ay Ag, A, RBjy = V) INPUTS AT THRESHOLD
T . F VOLTAGES (V) or Vy ) "
© . Tp=25°C || 1 T
£ Yec - 20V E o cc 750V, Ty = 35°C T » | I — s Lo =500, Ty = 25°C _|
. : - : Tp=2°C Ve 5.0V K
g w 2 = = 5 80
7 & & &
£ / 3 4, 5 L a4 WO Veerany | 3 /
g / g 5 5 o g Vee - 415V, T4 = 0°C
g ® 3 ; 2 3
; ; Vee =45V, Tp = 55°C ; [Y)
8 E 4.0 4 H 10 g l
- Besel | < = - /
Ve = 4.5V 2.0
I 1 I
o4 L[] ) oL/ o7
0 02 04 06 08 L0 12 0 02 04 06 08 L0 12 0 02 04 06 08 L0 L2 0 0.2 0.4 06 0.8 1
Vour - OUTPUT VOLTAGE - VOLTS Vour - OUTPUT VOLTAGE - VOLTS Vour - OUTPUT VOLTAGE - VOLTS Vour - OUTPUT VOLTAGE - VOLTS

OUTPUTS
Equivalent Circuit

Vee

DI_

345




FAIRCHILD MEDIUM SCALE INTEGRATION + 9307

Fig. é—SWITCHING CIRCUIT AND WAVEFORMS

2.0kQ
A

O V=50V

A
VWA

Vin

PULSE GENERATOR

DTUL9946

]
n

- 150F 9307 I‘JODF?
e

Pulse generator characteristics: -

Amptitude =3.0V

Freq. = 500 kHz vy L3V 1.3v

Puise width = 1000 ns ™ i

jtpd— tpd+ i
t=t<15ns v | et}
*Includes probe and jig capacitance our 1.3V 1.3v
APPLICATIONS X1 X2 X4 Xg "'1 "Iz XgXg
[ ]
AgAjAgA3 LTRBI AgAy Ay Az LTRBI
9307 7S DECODER 9307 75 DECODER
lBOnbcd;lg RBOa b ¢ d e f g
11 170 Remanin secmENTs 1 11 To remaining segments
VIA BUFFER CIRCUITS via driving circuitry
Vac
s | Vee | L
—-a— E.L. Display | r |
Segment L
v = Display
ce The current sinking " Segment
capability of the 9307
TO CATHODE makes it possible to
OF OTHER SCRS add a resistor externally
to increase the drive to
the buffer transistor if needed.
Fig. 7 Fig. 8
9307 Seven Segment Decoder driving Electro-Luminescent Display. 9307 Seven Segment Decoder driving Incandescent lamp Display.

8421 BCD CODE DECADES

Ay Ay A Ay BB, B, By

INTENSITY
MODULATION

€ CyCq Cq D, D04 Dy

%9936 %9935;; %9936 ;; %9936 ;;

= T e 10

Ag Ay Ag Az LT RBI Ag Ay Ap Ag LT RBI Ag Ay Az A3 LT RBI Ag Ay Ay Ag LTRBI
9307 7S DECODER 9307 7S DECODER 9307 7S DECODER 9307 7S DECODER
RBO RBOa b ¢ d RBOa b ¢ d [] RBO & b o

T T

[N
[ I

B
e f B
[
Vo

c
[
e

it L5

LEAST SIGNIFICANT DECADE TO SEVEN SEGMENT DISPLAY LAMPS VIA DRIVING CIRCUITRY MOST SIGNIFICANT DECADE

Fizg.' 9—FOUR DECADE SEVEN SEGMENT INTEGER DISPLAY SCHEME

This scheme incorporates automatic blanking of Ieading edge zeroes and intensity modulation using an
external variable duty cycle signal.
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9308
MS| DUAL FOUR-BIT LATCH

A FAIRCHILD COMPATIBLE CURRENT SINKING LOGIC PRODUCT

GENERAL DESCRIPTION — The MSI 9308 is a Dual 4-Bit Latch designed for general purpose storage applica-
tions in high speed digital systems. The 9308 uses TTuL technology and is CCSL compatible. All inputs
incorporate diode clamps to ground to reduce negative line transients. All outputs have active pull-up circuitry PHYSICAL DIMENSIONS
to provide high capacitive drive and low impedance outputs in both logic states to provide good A.C. noise
. o . 750 MAX.
immunity. k ‘ﬂ
5
FEATURES 7 / /\__m,
o ACTIVE LEVEL LOW ENABLE GATE INPUTS e 2w o
o OVERRIDING MASTER RESET oo —el— | B '
e 25 ns THROUGH DELAY
¢ THE INPUT/OUTPUT CHARACTERISTICS PROVIDE DIRECT INTERFACING WITH FAIRCHILD 1 2
DTuL, LPDTuL, TTxL, AND MSI FAMILIES (CCSL). H 2k
o INPUT CLAMP DIODES LIMIT HIGH SPEED TERMINATION EFFECTS. M & ; 130
6 19f2 193
: ve
o }SE
ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired) u s
Storage Temperature ) —65°C to +150°C
Temperature (Ambient) Under Bias —55°C to +-125°C L—i{?——-
Vec Pin Potential to Ground Pin - —05Vio+7V
Input Voltage (D.C.) (See Note 1) —0.5Vto 455V
Input Current (D.C.) (See Note 1) —30mAto +5mA
Voltage Applied to Outputs (Output High) —05Vto 4V value
Output Current (D.C.) (Output Low) +30mA
NOTE 1: Either Input Voltage limit or Input Current limit is sufficient to protect the inputs.
LOGIC DIAGRAM
DESCRIPTION OF LATCH OPERATION — Data can be entered into the latch when both of the enable inputs 23 4 6 8 10 141516 18 20 22
are low. As long as this logic condition exists, the output of the latch will follow the input. If either of the
enable inputs goes high, the data present in the latch at that time is held in the latch and is no longer
afrected by the data input. ‘
The master reset overrides all other input conditions and forces the outputs of all the latches low when a :mn::u::"::’ |:m:°m°'m:' :’
low signal is applied to the master reset input. T | T
ORDER INFORMATION — Specify U6N9308XXX for 24-pin Dual ln-Line'package where XXX is 51X for the (lr l 7 911 131719 21 23
—55°C to 4125°C temperature range, or 59X for the 0°C to 475°C temperature range. Vec = Pin 24
: Gnd = Pin 12
Electrical Characteristics on Page 2.
|
. |
313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 SEMICONDUCTOR

A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION
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FAIRCHILD MEDIUM SCALE INTEGRATION - 9308

TABLE | —
ELECTRICAL CHARACTERISTICS (T, = —55°C to 4-125°C, Vo = 5.0V £10%, See Note 1) (Part #£U6N930851X)
' , LIMITS v
SYMBOL CHARACTERISTICS ~55°C +25°C +125°C UNITS CONDITIONS
MIN. MAX. | MIN. TYP. MAX.| MIN. MAX.
Vou Output High Voltage 24 24 28 |24 Volts | Voo =45V, lo,=—06mA
Inputs at threshold voltages (V, orV,.,)
S , ‘ (See Note 2) ‘
Vou Output Low Voltage 04 021 04 04 Volts Vec =55V, Ig =144 mA
' Vee =45V, lg =112mA
Inputs at threshold voltages (V, orV,.)
‘ ‘ _ ‘ (See Nate 2)
Viu Input High Voltage 2.0 1.7 14 Volts Guaranteed input high
‘ ‘ threshold for all inputs
A Input Low Voltage 0.8 0.9 0.8 | Volts Guaranteed input low
_ threshold for all inputs
Ie Input Load Current ~1.6 ~11 ~16 —16 | mA | Vec=55V [ V.=04V
E, E, and MR Inputs , :
151 Input Load Current -2.7 ~19 ~27 -2 Ve = 0.0V (See Note 3)
D Inputs
Ir Input Leakage Current 10 60 60 ) Vec =55V, V=45V
Ey, E, and MR Inputs
151, Input Leakage Current 15 90 90
D Inputs
Iop Power Supply Current 90 65 90 90 | mA Vcc =50V all outputs low
inputs disabled
TABLE 1l ~
ELECTRICAL CHARACTERISTICS (T, = 0°C to +75°C, Vo = 5.0V £:5%), See Note 1) (Part #UBN930859X)
| _ LIMITS |
SYMBOL CHARACTERISTICS 0°C +25°C +75°C UNITS CONDITIONS
MIN. MAX. |MIN. TYP. MAX. | MIN. MAX.
Vou Output High Voltage 24 24 31 24 Volts Vee =475V, lgyr = —0.6 mA
: Inputs at threshold voltages (V,_ orV,)
— (See Note 2)
Voo Qutput Low Voltage 0.45 0.21 045 0.45 Volts Vee =525V, lgyr = 144 mA
i Vec =475V, 'our =12.7mA
Inputs at threshold voltages (V, orV,.)
(See Note 2)
Vin Input High Voltage 19 1.8 1.6 Volts Guaranteed input high
. threshold for all inputs
Vi Input Low Voltage 0.85 0.85 085 | Volts Guaranteed input low
. threshold for all jnputs ‘
Ie Input Load Current —1.6 -1.0 -16 —16 | mA Vec =525V | V. =045V
Eq E, and MR Inputs ’
151 Input Load Current -2.7 —~18 ~—2.6 —2.7 V= 0.0V (See Note 3)
) D lnputs
Iy Input Leakage Current 10 60 60 #A Vec =525V, Vo =45V
E, E, and MR Inputs )
151 Input Leakage Current 15 90 90
D Inputs .
lep Power Supply Current 17 - 65 117 117 mA Vec =50V all outputs low
B inputs disabled

NOTE 1: Units are pulse tested.
NOTE 2: Output Voltages are guaranteed for either the input enabled or input disabled case. )
NOTE 3: This current is measured at V,, = 0.0 V to insure that no current is being absorbed by the device internally. The maximum value given guarantees that the maximum

instantaneous current that can flow out of the input at V= 0.4V is 2.4 mA.
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FAIRCHILD MEDIUM SCALE INTEGRATION + 9308

A.C. CHARACTERISTICS

9308 SWITCHING WAVEFORMS ‘ LIMIT (See Note 4)
STORING A ONE TIME DEFINITION : MIN. | TYP. | MAX.| UNITS
E;=GND : o .

|<— 1 Min. time that data - X |minus| — | ns
Eo U . . - must be present before 4
Lsv. LS5V enable to not increase t,
—>| Y l— . t, | Delay from enable to — 1 221 X ns
1 5\', output turning off ‘ i
D , ty Min. enable pulse X 15 | — ns
. width to store a ONE i
t, Min. time that data X 5 | — | ns
Q must remain constant i
) after removal of enable
STORING A ZERO , , t; Min. time that data X1 o | —1|ns
E;=GND . _ must be present before :
fe—t7—| the enable to not increase t,
Ep 1.5V 1.5V t, Delay from enable — |15 X | ns
) _ to output turning on
—>{'s |-— —| '8 |=— ' t Min. enable pulse o x [ 15| =1 ns
7
D ts-»l L5V width to store a ZERO
1. : g
v ) tg Min. time that data X 2 | — | ns
| must remain constant
Q after removal of enable
: 1.5v
: NOTE 4: Limits indicated by X will be shown

on final data sheets.

All delays are measured with Vo = 5.0V applied to Pin 24 and Pin 12 grounded. The active input is driven by a 9002 TTrL gate with the output loaded
with 15 pF. All outputs are loaded with 15 pF.

LOADING RULES

PIN LOADING
INPUTS Dy D,, D,, D, 15
MR, E,,E, 1.0
OUTPUTS 0, 0,0, 0, 9.0
APPLICATIONS
A STROBE
%9005

o0 (-]

E Dg By Dy D3
9308 4 BIT LATCH 1

MR Qo 0 O Oy

AND-OR ENABLE SHOWING ACTIVE LEVEL

LOW ENABLE GATE UTILITY
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FAIRCHILD MEDIUM SCALE INTEGRATION - 9308

SINGLE MASTER/MULTIPLE SLAVE FLIP-FLOP

cLOCK
SLAVE REGISTER isore
ADDRESS INPUT BUSSES
l aND
A My Ay Ay E Oy 0 Dy 03
9301 1/10 DECOOER 9308 4 BIT LATCH 1
0 789 MR O & 0 0y

T |
SERREEE
EEER

€ 0 0 005
9308 4 BIT LATCH 2

MR G O 0y O

TR
9308 4 BIT LATCH 1
" G b O O

REGISTER 7

REGISTER 1

9308 AS A HOLDING REGISTER .IN COUNTING AND DISPLAY APPLICATIONS

CepPE Pg Py P2 Py CepPE Pp Py Py P
——] Cey- 9310 UP DECADE COUNTER TC |—¢  ——] gy 9310 uP DECADE COUNTER TC v
cLock —e—JCpMR 0 O 0 04 CpMR 0 & 0, G
o l— o
HoLD
(77— (1] p—

E D oy Dy D3 E Do By DyDy
9308 4 BIT LATCH 1 9308 4 BIT LATCH 2
Hﬂ%n]nzﬂa MR Qg 0y 0y Q

1] 7

LAMP TEST

[ [

=111V

=

Ag Ay Ay A3 LTRBI Ag Ay Ay A3 LTRBI
9307 7 SEGMENT DECODER 9307 7 SEGMENT DECODER
RBOa b ¢ d RBOa b c d

T L3777

1
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9309

‘MSI| DUAL FOUR-INPUT MULTIPLEXER

A FAIRCHILD COMPATIBLE CURRENT SINKING LOGIC PRODUCT

GENERAL DESCRIPTION — The 9309 is a monolithic, high speed, dual four-input digital multiplexer circuit,
constructed with the Fairchild Planar* epitaxial process. It consists of two multiplexing circuits with common
input select logic, each circuit contains four inputs and fully buffered complementary outputs. In addition to
operating as a multiplexer, the 9309 can generate any two function of three variables. Active pullups in the
outputs ensure high drive and high speed performance. Because of its high speed performance and on-chip
select decoding, the 9309 may be cascaded to multiple levels so that any number of lines can be multiplexed
onto a single output buss. The circuit uses TTuL for high speed, high fanout operation and is compatible
with all other members of the CCSL family of digital integrated circuits.

FEATURES

¢ MULTIFUNCTION CAPABILITY

® 25 ns THROUGH DELAY

* ON-CHIP SELECT LOGIC DECODING

* FULLY BUFFERED COMPLEMENTARY OUTPUTS

o THE INPUT/OUTPUT CHARACTERISTICS PROVIDE EASY INTERFACING WITH FAIRCHILD DTnL, LPDT.L,
TTzL, AND MSI FAMILIES (CCSL).

* INPUT CLAMP DIODES LIMIT HIGH SPEED TERMINATION EFFECTS.

ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired)

Storage Temperature —65°C to +150°C
Temperature (Ambient) Under Bias —55°C to +125°C
Vcc Pin Potential to Ground Pin —05Vto 47V
Voltage Applied to Output when output is high 0Vio +Vc value
Input Voltage (DC) (See Note 1) —05Vto+55V
Input Current (DC) (See Note 1) —30mAto 4+5mA
Current into Output when output is low +30 mA

Note 1—either Input Voltage limit or Input Current limit is sufficient to protect the inputs.

ORDER INFORMATION — Specify U6B9309XXX for 16-pin Dual In-Line package or U3L9309XXX for 16-pin
Flatpak, where XXX is 51X for the —55°C to +125°C temperature range, or 59X for the 0°C to +75°C
temperature range.

LOGIC DIAGRAM
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*Planar is a patented Fairchild process.
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FAIRCHILD MEDIUM SCALE INTEGRATION 9309

FUNCTIONAL DESCRIPTION
The 9309 dual four input multiplexer is a member of the Fairchild family of compatible Medium Scale Integrated (MSI) digital building blocks. It
provides this family with the ability to select two bits of either data or control from up to four sources, in one package.
The 9309 dual four input multiplexer is the logical implementation of a two-pole four-position switch, with the position of the switch being set by the
logic levels supplied to the two select inputs. Both assertion and negaticn outputs are provided for both multiplexers. The logic equations for the
outputs are shown below: .
L=l * S *Sg+ 1,8 S+ 1, * 5§, *So+ 08 S
Zb=|0b°S‘ 'So+||b'S| 's°+ |2b°S| °S°+|3b°S| 'So
A common use of the 9309 would be the moving of data from a group of registers to a common output buss. The particular register from which the
data came would be determined by the state of the select inputs.

TRUTH TABLE

SELECT INPUTS INPUTS ) OUTPUTS
) S e ha e ki Z, Z,
L L L X X X L H
L L H X X X H L
H L X L X X L H LOADING RULES
H L X H X . X H L (1 U.L. = 1 TTul gate input load)
L H X X L X L H
L H X X H X H L INPUTS LOADING
H H X X X L L H loar Lo Do b3 1U.L
H H X X X H H L 'obr '|br lzb, |3br
So S, L T L , 1, S0 S,
L L L X X X L H FANOUT AT LOGIC LEVEL
L L H X X X H L OUTPUTS HIGH Low
H L X L X X L H Z,17, 20U.L 10U.L
H L X H X X H L Z,1, . 18 U.L. 9U.L
L H X X L X L H
L H X X H X H L
H H X X X L L H
H H X X X H H L

L = low voltage level
H = high voltage level
X = either high or low logic level

TYPICAL IN?UT AND OUTPUT CHARACTERISTICS

Vee
EQUIVALENT CIRCUIT
. : OUTPUT CURRENT VERSUS OUTPUT CURRENT VERSUS
INPUT CURRENT VERSUS OUTPUT VOLTAGE OUTPUT VOLTAGE
INPUT VOLTAGE (OUTPUT HIGH) - (OUTPUT LOW)
2.0 - 2 - 100
-Vcc"’-“‘:’ ] aci - | Shrsoren - /,&rﬁ'
0 0 AN ® pal .
< 55°C [ =, % y
c2.0 Rl . c L
E‘ 2 -125°C. E © L
S Se -
6.0 : r
2.0 »
0 /A
2.0 0 20 40 60 80 5.0 1.0 0 05 1.0 0.5 2.0
Vi - INPUT VOLTAGE - VOLTS Vour - OUTPUT VOLTAGE < VOLTS
Fig. 5 Fig. 6 Fig. 7
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FAIRCHILD MEDIUM SCALE INTEGRATION 9309

ELECTRICAL CHARACTERISTICS® (T, = —55°C to +125°C, Vo = 5.0V =10%) (Part No. UXX930951X)

3-53

. LIMITS A3
SYMBOL CHARACTERISTICS —55°C +25°C +125°C | UNITS CONDITIONS
o MIN. MAX. [MIN. TYP. MAX. [MIN. MAX.
Vou Output High Voltage 24 24 27 24 Volts | Voa =45V gy = —1.2mA (Pins1 & 15)
: Ve =45V gy = —1.08 mA (Pins 2 & 14)
Inputs at threshold voltages (V,_orV,,))
Py . . - as per truth table
VoL Output Low Voltage 0.4 021 04 04 | Volts | Voe =55V Iy =16.0mA (Pins1 & 15)
loL = 14.4 mA (Pins 2 & 14)
Vec =45V g =124 mA (Pins 1 & 15)
e loL = 11.2 mA (Pins 2 & 14)
Inputs at threshold voltages (V, orV,,)
‘ as per truth table
Viu-. Input High Voltage 2.0 17 1.4 Volts | Guaranteed input high threshold for all inputs
Vi Input Low Voitage 0.8 0.9 0.8 | Volts | Guaranteed input low threshold for all inputs
I (all inputs) Input Load Current -1.6 —-11 -16 —1.6 | mA Vee =55V Ve=04V
. Input selected
I, (all inputs) Input Leakage Current 15 60 60 | wA Ve =55V Vp=45V
) Input not selected B
lopn Ve Current 40 30 40 40 | mA Vee =50V All inputs high
by (Spt0Z) | Switching Speed 24 32 D T
tq_ (S;t0Z) | Switching Speed 24 32 ns Voc =50V, G = 15 pF, See Figure 5
*Puisetested
ELECTRICAL CHARACTERISTICS® (T, = 0°C to +75°C, Ve = 5.0V £5%) (Part No. UXX930959X)
LIMITS p p
SYMBOL CHARACTERISTICS 0°C +25°C +75°C UNITS CONDITIONS
, MIN. MAX. | MIN. TYP. MAX. [MIN. MAX .
Vo Output High Voltage 24 24 30 24 Volts | Ve =475V lgy=—12mA (Pih§ 1&15)
Vee =475V lgy = —1.08 mA (Pins 2 & 14)
Inputs at threshold voltages (V,_orV )
as per truth table
Vou Output Low Voltage 0.45 021 045 045 | Volts | Vo =5.25V I, = 16.0 mA (Pins 1 & 15)
loL = 14.4 mA (Pins 2 & 14)
Vee =475V lg = 14.1 mA (Pins 1 & 15)
. loL = 12.7 mA (Pins 2 & 14)
Inputs at threshold voltages (V, orV,,,)
as per truth table
Viy Input High Voltage 19 1.8 1.6 Volts | Guaranteed input high threshold for all inputs
Vi Input Low Voltage 0.85 085 | . 0.85 | Volts | Guaranteed input low-threshold for all inputs
I (all inputs) Input Load Current -1.6 =10 -1.6 —1.6 | mA Ve =525V V. =045V
A . . Input selected '
Ix (all inputs) Input Leakage Current 15 60 60 |wA Vee =525V V=45V
Input not selected
looH Vcc Current 43 30 & 43 |mA Vee =50V All inputs high
todt (SytoZ) Switchfng Speed 24 32 s ns Voo =50V, C =15 ﬁF. See Figure 5
toa_ (SptoZ,) | Switching Speed 24 32 ns
*Pulse tested




FAIRCHILD MEDIUM SCALE INTEGRATION 9309

Al input waveforms are output of TTuL 9000 series gates loaded with 15 pF. All outputs are loaded with the same capacitance (referred to as C,)

and only with capacitance.

toas So to Z,

CONDITIONS
Pins 3, 12 = GND.
Pin 11 = V¢
ws " 159
(PIN13) td+ 190
Vour 1.5¢ 15V
[PIN 15)

TURN OFF DELAY TIME VERSUS
AMBIENT TEMPERATURE

: (So to Za)

VL T

| Vee *5-0V
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T @
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Pins 3, 12 = GND.
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FAIRCHILD MEDIUM SCALE INTEGRATION 9309

. APPLICATIONS
LU L] LUl L] LIl L] LI L]
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- $309 DUML 4 NPUT MULTIPLEXER
WA hogon LY
T 7
BITa BITh
ouT ot

Fig. 12 — MULTIPLEXING TWO BITS FROM SIXTEEN SOURCES

This diagram shows the interconnection of five 9309 dual four bit multiplexers to provide switching of two bits of data
from one of sixteen words onto a two bit data buss. The selection of which word will be transferred to the buss is made
by the address supplied to the S;, S,, S, and S, inputs. As an example: if twelve bit words are to be transferred to a
twelve bit buss, the above diagram would be repeated six times. Notice that the negative outputs are used at both levels
resulting in the assertion output (negation of the negation) at a higher speed due to the fact that the through delay is
less on the negation output.

If the word selecting address is held in four TTuL flip flops (two dual K ) h load capability is ilable to
select between sixteen, sixteen bit words.

ADDEND NPUT ADDEND WPUT

LT ————

—B CARRY T0 MORE SIGMIFICANT STAGE

B SHFT LEFT I

SWIFT RIGHT W -

oo bt et et i
J T
ul LA LY
T T
St - >
PERATION CONTROL LINES
S B »>
BB SHIFT RIGHT OUT
) % ’ o ® IEX
o |
(4] "
X% of K Cp
MASTER RESET - T .
cLock B
ACCUMULATOR  QUTPUT ACCUMULATOR  OUTPUT

Fig. 13 — GENERAL PURPOSE ACCUMULATOR
A fast, general purpose accumulator for computer applicationsis capable of: 1) shift left; 2) add; 3) shift right and 4) complement operations. Only
three packages are required to construct two stages of the general purpose accumulator (Figure 1).
The D input capability of the 9022 is utilized here to allow each flip flop of the accumulator to accept the data as presented by the 9309 multiplexer.
Under the operation code instructions the multiplexer provides an input to the 9022 from: 1) adjacent stage to the right for a shift left operation;

2) adjacent stage to the left for a shift right operation; 3) output of adders for add operation and 4) Q outputs of 9022 for the complement opera-
tion. The operation code at the right of Figure 1 shows the instruction codes to perform the various operations.

The accumulator should be Capable of 20 to 25 MHz operation.
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This application illustrates the dse of 9309 and 9020 in the design of one channel of a 16 bit pattern generator. Each channel requires 1, 9020,
Y, 9002 and 21, 9309. Each channel consists of a switch serializer/pattern generator and resynchronizer sections with a modulo 16 binary counter

FAIRCHILD MEDIUM SCALE INTEGRATION 9309
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RESYNCHRONIZER

common to all channels.

The two. least significant bits and two most significant bits of the counter control the first and second stages of multiplexing respectively. In this
manner four bits are multiplexed on each of the four lines from the first stage to the second stage. Every four clock times a new input line containing

Fig. 14 — 16-BIT PATTERN GENERATOR

four multiplexed bits is selected by the second stage of the serializer thus serializing the 16 input bits from the switches.
The resynchronizer flip flop is used to eliminate decoding spikes.

S, S, . INSTRUCTION-
0 0 SHIFT LEFT.

1 0 - ADD i
0. 1 . SHIFT RIGHT

1 1 COMPLEMENT
H="1", L= “pr

oy P Py By - CEECECEEY
316 UP BRARY COUNTER TC " STEUP BIARY COUNTER TC
t,.ﬁqﬂzﬂL_Ltyﬂﬁﬂﬂ'
COUNT
VALUE
s — A
. £ o r A
's £ E n I I
f -'g ~ l . |
3‘ - N
y - D>
13 5! I '
[ e
il l-gl' ;- 3002 l
Lo e e — .
MULTIVIBRATORS
ot
9601
RETRIGGERABLE ONE-SHOTS

OPERATION CODE. LIST

Fig. .15 — NON-LINEAR COUNTER

The rate of the non-linear counter depends on the multivibrator clock frequency
selected under control of the three most significant bits of the counter. This
makes the count rate a function of both the count value of counter and frequency

- of clock multivibrator selected.

Clock multiplexing is accomplished by a 9309 dual 4-input multiplexer and one

TINE
A To= 2

in

9002 quad gate. Eight line segments representing clock rates of the muitivibrators }

may be adjusted in slope to approximate a non-linear function.
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4 9310
MSI BCD DECADE COUNTER

A FAIRCHILD COMPATIBLE CURRENT SINKING LOGIC PRODUCT

GENERAL DESCRIPTION — The 9310 is a high speed synchronous 8421 BCD -decade counter. It is a syn- PHYSICAL DIMENSIONS
‘chronously presetable, multifunctional MSI building block useful in a large number of counting, digital

integration, and conversion applications. Several decades of synchronous operation are obtainable with no

external gating packages required through an internal carry look-ahead counting technique. DUAL IN-LINE PACKAGE
' ‘ afo_,
FEATURES: ‘ =
 SYNCHRONOUS COUNTING AND PARALLEL ENTRY ' 5
o DECODED TERMINAL COUNT v o
 BUILT-IN CARRY CIRCUITRY o200 MAX.
* TYPICAL POWER DISSIPATION OF 300 mW 10 ka7 0 |
o THE INPUT/OUTPUT CHARACTERISTICS PROVIDE EASY INTERFACING WITH FAlRCHII.D DTulL, 1
LPDT.L, AND TTuL FAMILIES (CCSL). . : L
o ALL CERAMIC HERMETIC 16 PIN DUAL IN-LINE PACKAGE AND FLAT PACKAGE ; 110
« INPUT DIODE CLAMPING - o = i
. B L .
=
ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired) MAX.
Storage Temperature —65°C to +150°C S [ . bz
. Temperature (Ambient) Under Bias i —55°C to +125°C
Vec Pin Potential to Ground Pin —05Vto +7V NOTE: v
Voltage Applied to Outputs for high output state —0.5V to V. value o %’::::.;3‘:73::,'.':'.':::;‘;:g.;"m:’,:.’:.’:’..:"_
. . ’ positive”

. Input Voltage (D.C.) —05Vto +5.5V

ORDER INFORMATION — Specify USB9310XXX for 16-pin Dual In-Line Package, U3L9310XXX for 16-pin Flat .
Package where XXX is 51X for the —55°C to +125°C temperature range, or 59X for the 0°C to 75°C '
temperature range. ' FLAT PACKAGE

LOGIC DIAGRAM

9 3 45
CepPt Pg Py Py Py ‘ '
10 —fcer 210 cp— 15 }_L -gggJ TOP VIEW L-35°-| 075
2—{gm 4 4y o g . ¢

T | R =
1 1413 20 . i , s

|
|

Ve =Pin 16
Gnd = Pin 8

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 MEDIUM SCALE INTEGRATION - 9310

of CEP

FUNCTIONAL DESCRIPTION — A clock buffer and inverter drives the four clocked RS master-slave flip flops in parallel, so that synchronous operation.
is obtained. When the clock input (CP) is low, the slave is steady, but data can enter the master via the R and the S inputs. During the low to high
transition of CP, first the data inputs (R and S) are inhibited, so that a later change in the input data will not affect the master; secondly, the now
trapped information in the master is transferred to the slave and is reflected ‘at the outputs. When the transfer is completed both the master and
-the slave are steady as long as the clock input remains high, and regardless of the logic state at any other input to the device. During the high to
low transition of the clock input, first the transfer path from master to slave are inhibited, leaving the slave steady in its present state, secondly, the
data inputs (R and S) are enabled so that new data can enter the master. As a result of this synchronous operation higher clock frequency is
possible and ‘much less external logic is required in most applications. Some restrictions are placed on the manner of selection. First, the transition

or CET from high to low or of PE from low to high may only be done when CP is high. The remaining transitions may be made by following

the setup and release times specified under “Switching Characteristics.” The asynchronous MR clears the counter independent of any\other input.

Note: CE (count enable) = CEP ¢ CET
TC=CET*Q,*Q,*Q,*Q,

LOADING RULES

CCSL LOAD AND DRIVE FACTORS , TT4L LOAD AND DRIVE FACTORS
24/20 __8/8.7
9 3 4 5 6 : 2 2/32/32/32/3

|

N EEREEN

12/10 17 —fCepPE Py i‘ Py i: ——lcE,PE P Py Py ‘,'3

24/20 l 10 — Cer 9310 wch— 15 72/60 loz— Cer 9310 © -ﬁ 6
2—5m 0 & 0 0 e UL LU
T 14 1] 12] ]
11413 121 . 1 6 6-6 6
12/10———
12/60 ’
Vcc = Pin 16
Vcc =Pin 16 Gnd = Pin 8
Gnd =Pin 8 .
(1 U.L. = 1 TTuL input gate load)
ELECTRICAL CHARACTERISTICS (T, = —55°C to +125°C, Vo = 5.0 V :10%)
' LIMITS ,
SYMBOL CHARACTERISTICS -~ —55°C +25°C +125°C UNITS CONDITIONS & COMMENTS
MIN. MAX. | MIN. TYP. MAX. | MIN. MAX.
Vou Output High Voltage 24 24 27 24 Volts Vee =45V, Igy = —0.36 mA
VoL Output Low Voltage - 04 02 04 04 Volts Ve =55V, Ig, =96 mA
‘ Vec =45V, I, =744 mA
Vig Input High Voltage 2.0 1.7 14 Volts Guaranteed input high
threshold for all inputs
Vi Input Low Voltage 0.8 0.9 0.8 Volts Guaranteed input low
threshold for all inputs
I Input Load Current -1.6 —1.0 —-1.6 —1.6 mA
MR, CEP
21 Input Load Current -3.2 =20 =32 -3.2 mA Ve =55V
CP, PE, CET Ve=04V
%le Input Load Current —1.07 —-0.7 —1.07 —1.07 mA
PO’ PI' PZ' P3
I Input Leakage Current 60 10 60 60 .
MR, CEP
21 Input Leakage Current 120 20 120 120 pA Vee =55V
CP, PE, CET Ve =45V
AN Input Leakage Current 40 7.0 40 40 uA
PO' PI' PZ' P3
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ELECTRICAL CHARACTERISTICS (T, = 0°C to +75°C, Ve == 5.0 V £59%)

: LIMITS » :
SYMBOL CHARACTERISTICS 0°C » +25°C +75°C UNITS CONDITIONS & COMMENTS
MIN. MAX. | MIN. TYP. MAX. | MIN. MAX.
Vo Output High Voltage 24 24 30 24 Volts | Voo =475V, Ig, = —036mA
Voo Output Low Voltage 045 02 045 045 Volts Voo =525V, I = 9.6 mA
» Vee =475V, lg = 85mA
Viy " Input High Voltage 1.9 1.8 1.6 Volts Guaranteed input high
threshold for all inputs
'N Input Low Voltage 0.85 0.85 0.85 Volts Guaranteed input low
. ‘ threshold for all inputs
I Input Load Current —~1.6 -10 -1.6 —~1.6 mA
MR, CEP
21 Input Load Current -3.2 ~20 32 ~3.2 mA Ve =525V
CP, PE, CET Ve=04V
AR Input Load Current ~1.07 ~0.7 ~1.07 ~1.07 mA
) Po Pis Py, Py ‘
Ix Input Leakage Current 60 10 60 60 uh
MR, CEP _
21y Input Leakage Current 120 20 120 120 L} Vee =525V
CP, PE, CET Ve=45V
%l Input Leakage Current 40 70 40 40 pA
Py Py, Py, Py ‘
SWITCHING CHARACTERISTICS (T, = 25°C) .
SYMBOL CHARACTERISTICS MIN. TYP. MAX. “UNITS CONDITIONS & COMMENTS
() Turn-Off Delay 20 ns
() “fur-On Delay 15 TR e
t.q. (1C) Turn-Off Delay for TC - 35 ns (Fig. 1)
tod— (TC) Turn-On Delay fqr TC 20 ns ‘ ‘
t. (5B Set-Up Time for CE 14 ns Vee = 5.0V
t, (CE) Release Time for CE 12 ns C_ = 15 pF (Fig.2)
t, Set-Up Time for Data 18 ns ‘
t, Release Time for Data 17 ns XC‘; ";55 ‘OFV
T, (PE) Set-Up Time for PE 30 s e |
t. (PE) Release Time for PE .28 ns ‘ ‘
toa— (MR) Turn-On Delay for MR 33 ns Voo = 5.0V, C = 15 pF (Fig. 4)
oy Propagation Delay for CET to TC 14 ns Vec =50V, OL‘ =15 pF (Fig.‘ 5)

SET-UP TIME: t, is defined as the minimum time required for the logic level to be present at the logic input prior to the clock transition from low
to high in order for the flip-flop(s) to respond.

RELEASE TIME: t_ is defined as the maximum time allowed for the Iogié level to be present at the logic input prior to the clock transition from low
to high in order for the flip-flop(s) not to respond.
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SWITCHING TIME WAVEFORMS

Fig. 1 Fig. 2
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