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HOW TO USE THE DATA CATALOG 

The Fairchild Semiconductor Data Catalog is divided into two main sections: 
Integrated Circuits and Discrete Devices. Within these sections, products 
are further subdivided according to appropriate classifications - i.e. 
linears, hybrids, etc. for integrated circuits; general purpose transistors, 
field· effect transistors, etc. for discrete devices. Still another breakdown 
within the discrete section classifies devices according to function: switches, 
amplifiers, etc. The various classifications are clearly indicated in the Table 
of Contents. 

Comprehensive listings including device type and page number are pro
vided at the beginning of the IC and Discrete sections. For each section 
there are two indices: The first is a product list in numerical order, and 
the second is a numerical product list by family. 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. 

For each family of integrated circuits there is a cross reference table 
listing all the packages available for each product category. For instance, 
the TT µ.L 9004 dual 4-input NANO gate is available in Flat Pak, Fairpak™, 
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. Com
plete specifications on these new products will be provided in the next 
edition of the data catalog. 

In the Discrete Device section, selection guides are provided at the be
ginning of each category to simplify the selection of those devices which 
would be most useful for a particular application. These selection guides 
narrow the broad categories of potential components to those best suited 
for a certain application. After choosing the desired devices, simply refer 
to the numerical index at the beginning of the Discrete Section for page 
numbers of data sheet specifications. 
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INTEGRATED CIRCUITS NUMERICAL INDEX 

Device Part Page Device Part Page 
Number Function Family Number Number Function Family Number 

µA702A High Gain, Wideband DC Amp. Linear 6-5 9000 Clock-Gated JK Flip-Flop TTµL 3-33, 3-45 
µA702B High Gain, Wideband DC Amp. Linear 6-10 9001 Clock-Gated JK Flip-Flop TTµL 3-33, 3-45 
µA702C High Gain, Wideband DC Amp. Linear 6-15 9002 Quad 2 Input Gate TTµL 3-33, 3-45 
µA703 · RF-IF Amplifier Linear 6-20 9003 Triple 3 Input Gate TTµL 3-33, 3-45 
µA703C RF-IF Amplifier Linear 6-24 9004 Dual 4 Input Gate TTµL 3-33, 3-45 
µA703E RF-IF Amplifier Linear 6-26 9005 Dual AND/OR/NOR Gate TTµL 3-33, 3-45 
µA709 High Performance Operational Linear 6-30 9006 Dual 4 Input Extender TTµL 3-33, 3-45 

Amplifier 9007 8 Input Gate TTµL 3-33, 3-45 
µA709A High Performance Operational Linear 6-34 9008 Quad 2 Input AND/NOR Gate TTµL 3-33, 3-45 

Amplifier 9009 Dual 4 Input Buffer TTµL 3-33, 3-45 
µA709B High Performance Operational Linear 6-38 9016 TTL Hex Inverter TTµL 3-53 

Amplifier 9020 Dual JKK Flip-Flop TTµL 3-55, 3-45 
µA709C High Performance Operational Linear 6-40 9021 Dual JKK Flip-Flop TTµL 3-45 

Amplifier 9022 Dual JK Flip-Flop TTµL 3-59 
µA710 High-Speed Differential Comparator Linear 6-42 9030 8 Bit Memory Cell CTµL 4-123 
µA710B High-Speed Differential Comparator Linear 6-46 9033 16 Bit Memory Cell CCSL 3-62a 
µA710C High-Speed Differential Comparator Linear 6-50 9034 256 Bit Read Only Memory CCSL 3-62e 
µA711 Dual Comparator Lmear 6-54 9040 Ciocked Fiip-Fiop LPDTµL 3-45, 3-63 
µA711C Dual Comparator Linear 6-58 9041 Dual 3 Input NANO Gates LPDTµL 3-45, 3-63 
µA716 Fixed Gain, Low Distortion Amplifier Linear 6-60 9042 Dual 3 Input NANO Gates LPDTµL 3-45, 3-63 
µA716C Fixed Gain, Low Distortion Amplifier Linear 6-64 9043 3 & 4 Input NANO Gates w/Extender LPDTµL 3-45 
µA719 High Gain RF Amplifier/FM Detector Linear 6-68 9044 Dual 4 Input NANO Gates LPDTµL 3-45 
µA722 10 Bit Current Source Linear 6-74 w/Extender 
µA722B 10 Bit Current Source Linear 6-78 9046 Quad 2 Input NANO Gate LPDTµL 3-45 
µA726 Temperature-Controlled Differential Linear 6-82 9047 Triple 3 Input NANO Gate LPDTµL 3-45 

Pair 9093 Dual Flip-Flop DTµL 3-45, 3-69 
,uA726C Temperature-Controlled Differential Linear 6-84 9094 Dual Flip-Flop DTµL 3-45, 3-69 

Pair 9097 Dual Flip-Flop DTµL 3-45, 3-69 
µA727 Temperature-Controlled Differential Linear 6-86 9099 Dual Flip-Flop DTµL 3-45, 3-69 

Amplifier 9109 High Voltage Hex Inverter DTµL 3-71 
~tA727B Temperature-Controlled Differential Linear 6-90 9110 High Voltage Hex Inverter HLLDTµL 3-71 

Amplifier 9111 Parallel-Gated Clocked Flip-Flop DTµL 3-45, 3-77 
µA730 Differential Amplifier Linear 6-92 9112 High Voltage Hex Inverter HLLDTµL 3-71 
µA730C Differential Amplifier Linear 6-96 9300 MSI 4 Bit Universal Register MSI 3-81 
µA741 Frequency Compensated Operational Linear 6-100 9301 MSI One of Ten Decoder MSI 3-87 

Amplifier 9302 Dual Full Adder MSI 3-45 
µA741C High Performance Operational Linear 6-102 9304 MSI Dual Full Adder MSI 3-92 

Amplifier 9307 MSI 7 Segment Decoder MSI 3-98 
930 Dual Gate DTµL 3-5 9308 MSI Dual 4 Bit Latch MSI 3-103 
931 Clocked Flip-Flop DTµL 3-5, 3-13 9309 MSI Dual 4 Input Multiplexer MSI 3-107 
932 Dual Buffer DTµL 3-5, 3-21 9601 Retriggerable Monostable TTµL 3-111 
933 Dual Extender DTµL 3-5, 3-25 Multivibrator 
944 Dual Power Gate DTµL 3-5, 3-21 9620 Dual Differential Line Receiver Custom 4-3 
3100 5 Input Gate MOS 7-4 9621 Dual Line Driver Custom 4-6 
3101 Dual JK Flip-Flop MOS 7-6 9624 Dual CCSL To MOS Interface Gate Custom 4-10 
3102 3 Input Gate MOS 7-8 9625 Dual MOS To CCSL Level Converter Custom 4-10 
3300 25 Bit MOS Static Shift Register MOS 7-12 9900 Medium Power Buffer RTµL 4-16 
3303 MOS Dual 25 Bit Dynamic MOS 7-14 9903 Medium Power 3 Input Gate RTµL 4-16 

Shift Register 9904 Medium Power Half Adder RTµL 4-16 
3304 Dual 16 Bit Static Shift Register MOS 7-16 9905 Medium Power Half Shift Register RTµL 4-16 
3320 64 Bit-40 Shift Register MOS 7-18 9907 Medium Power 4 Input Gate RTµL 4-16 
3501 1024 Bit MOS/LSI Static MOS 7-22 9908 Low Power Adder LPRTµL 4-16, 4-38 

Read Only Memory 9909 Low Power Buffer LPRTµL 4-16, 4-38 

3700 MOS Monolithic 4 Channel Switch MOS 7-26 9910 Low Power Dual Gate LPRTµL 4-16, 4-38 

3701 MOS Monolithic 6 Channel Switch MOS 7-30 9911 Low Power Dual Gate w/lnverter LPRTµL 4-16, 4-38 
3705 8 Channel MOS Multiplex Switch MOS 7-32 9912 Low Power Half Adder LPRTµL 4-16, 4-38 

3750 10 Bit MOS/LSI D/A Converter MOS 7-36 9913 Low Power Type D Flip-Flop LPRTµL 4-16, 4-38 

3751 12 Bit A/D Converter MOS 7-40 9914 Medium Power Dual 2 Input Gate RTµL 4-16 

3800 8 Bit MOS/LSI Parallel Accumulator MOS 7-41 9915 Medium Power Dual 3 Input Gate RTµL 4-16 
3801 10-Bit Serial/Parallel-Parallel/Serial MOS 7-47 9921 Low Power Gate Expander LPRTµL 4-16, 4-38 

Converter 9923 Medium Power JK Flip-Flop RTµL 4-16 
4501 CCSL Micromatrix Quarter-Cell MSI 3-27 9926 Medium Power JK Flip-Flop RTµL 4-16, 4-56 
4510 CCSL Micromatrix Dual 4 Bit MSI 3-29 9927 Medium Power Quad Inverter RTµL 4-16, 4-62 

Comparator 9930 Dual 4 Input Gate DTµL 3-115, 3-45 
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INTEGRATED CIRCUITS NUMERICAL INDEX 

Device Part Page Device Part Page 
Number Function Family Number Number Function Family Number 

9931 CJnck-Gated flip-Flop OTµL 3-45 S_H2001 High Ve>_!t(lg~, High Cu~r_en_t_~river _H_y!Jr!~-- 5-3 
9932 Dua! 4 !nput Buffer DTµL 3-115, 3-45 SH2002 DT µL High Power Driver Hybrid 5-7 
9933 Dual 4 Input Extender DTµL 3-45, 3-115 SH2002-P DTµL High Power Driver Hybrid 5-11 
9935 Hex Inverter DTL 3-45, 3-123 SH2100 High Current Driver Hybrid 5-15 
9936 Hex Inverter DTL 3-45 SH2101 High Voltage Driver Hybrid 5-19 
9937 Hex Inverter DTL 3-45 SH3000 High Impedance, Wideband DC Hybrid 5-23 
9941 Monostable Multivibrator DTµL 3-45, 3-127 Amplifier 
9944 Dual 4 Input Power Gate DTµL 3-45, 3-115 SH3001 Analog Switch Hybrid 5-25 
9945 Clock-Gated Flip-Flop DTµL 3-115, 3-45 SH3002 SPOT Analog Switch Hybrid 5-27 
9946 Quad 2 Input Gate DT,ul 3-115, 3-45 

SH3005 High impedance Differential Hybiid 5-29 
9948 Clock-Gated Flip-Flop DTµL 3-115, 3-45 
9949 Quad 2 Input Gate DTµL 3-115, 3-45 Comparator 

9950 High Speed Gated Flip-Flop DTµL 3-45 SH3200 Adjustable Positive DC Voltage Hybrid 5-33 

9951 2 input Monostable Multivibrator DTµl 3-115, 3-45, Regulator 

3-127 SH3201 Adjustable Negative DC Voltage Hybrid 5-35 

9952 Dual 2 Input NOR Gate CTµL 4-64 Regulator 
9953 AND/OR Gate CTµL 4-68 
9954 AND/OR Gate CTµL 4-68 ADDITIONAL INTEGRATED CIRCUITS 
9955 AND/OR Gate CTµL 4-68 
9956 Dual 2 Input Buffer CTµL 4-74 Device Part Page 

9957 Flip-Flop CTµL 4-78 Number Function Family Number 

9958 Decade Counter CµL 4-88 
9959 Buff er-Storage Element CµL 4-92 4601 MicromatrixTM Army . TTL 3-32a 
9960 Decimal Decoder /Driver CµL 4-96 Internal Quarter-Cell 
9961 Dual 4-lnput Gate w/Extender DTµL 3-115, 3-45 4610 Dual Two-Variable TTL 3-32e 
9962 Triple 3 Input Gate DTµL 3-115, 3-45 Function Generator 
9963 Triple 3 Input Gate DTµL 3-115, 3-45 9306 MSI Up/Down BCD Counter CCSL 3-97a 
9964 AND/OR Gate CTµL 4-68 9312 MSI 8-lnput Multiplexer TTL 3-llOa 
9965 AND/OR Gate CTµL 4-68 9622 Dual Line Receiver ccst 3-114a 
9966 AND/OR Gate CTµL 4-68 µA717E Multi-Purpose Amplifier Linear 6-67a 
9967 Flip-Flop CTµL 4-78 µA719C High Gain RF Amplifier I Linear 6-73a 
9971 AND/OR Gate CTµL 4-68 FM Detector 
9972 AND/OR Gate CTµL 4-68 µA723C Precision Voltage Regulator Linear 6-8la 
9989 4 Bit Binary Counter CµL 4-99 µA737E Color TV Chroma Demodulator Linear 6-99a 
9997 4 Bit Shift Register RTµL 4-121 9035 64-Bit Read/Write Memory Cell CCSL 3-62k 
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INTEGRATED CIRCUIT INDEX BY FAMILY 

Type Function Page Number Type Function Page Number 

COMPATIBLE CURRENT SINKING LOGIC (CCSL) LPDTµL 

TTµl 9040 Clocked Flip-Flop 3-45, 3-63 
9041 Dual 3 Input NANO Gates 3-45, 3-63 

9000 Clock-Gated JK Flip-Flop 3-33, 3-45 9042 Dual 3 Input NANO Gates 3-45, 3-63 
9001 Clock-Gated JK Flip-Flop 3-33, 3-45 9043 3 & 4 Input NANO Gates With Extender 3-45 
9002 Quad 2 Input Gate 3-33, 3-45 9044 Dual 4 Input NANO Gates With Extender 3-45 
9003 Triple 3 Input Gate 3-33, 3-45 9046 Quad 2 Input NANO Gate 3-45 
9004 Dual 4 Input Gate 3-33, 3-45 9047 Triple 3 Input NANO Gate 3-45 
9005 Dual AND/OR/NOR Gate 3-33, 3-45 
9006 Dual 4 Input Extender 3-33, 3-45 Micromatrix™ array 
9007 8 Input Gate 3-33, 3-45 4501 CCSL Micromatrix Quarter-Cell 3-27 
9008 Quad 2 Input AND/NOR Gate 3-33, 3-45 4510 CCSL Micromatrix Dual 4-Bit Comparator 3-29 
9009 Dual 4 Input Buffer 3-33, 3-45 
9016 TTL Hex Inverter 3-53 CCSL 
9020 Dual JKK Flip-Flop 3-55, 3-45 9033 16 Bit Memory Cell 3-62a 
9021 Dual JKK Flip-Flop 3-45 9034 256 Bit Read Only Memory 3-62e 
9022 Dual J-K Flip-Flop 3-59 9034 AY.A 256 Bit Read Only Memory 3-62i 
9601 Retriggerable Monostable Multivibrator 3-111 9034 AXB 256 Bit Read Only Memory 3-62! 
9622 Dual Line Receiver 3-114a 9035 64-Bit Read/Write Memory Cel! 3-62k 

MSI SPECIAL CIRCUITS 
9300 MSI 4 Bit Universal Register 3-81 
9301 MSI One of 10 Decoder 3-87 CµL 

9302 Dual Full Adder 3-45 9958 Decade Counter 4-88 

9304 MSI Dual Full Adder 3-92 9959 Buffer-Storage Element 4-92 

9307 MSI 7 Segment Decoder 3-98 9960 Decimal Decoder /Driver 4-96 

9308 MSI Dual 4 Bit Latch 3-103 9989 4 Bit Binary Counter 4-99 

9309 MSI Dual 4 Input Multiplexer 3-107 
CTµL 

DTµL 
9030 8 Bit Memory Cell 4-123 

930 Dual Gate 3-5, 3-45, 3-115 9952 Dual 2 Input NOR Gate 4-64 
931 Clocked Flip-Flop 3-5,3-45 9953 AND/OR Gate 4-68 
932 Dual Buffer 3-5,3-21,3-45,3-115 9954 AND/OR Gate 4-68 
933 Dual Extender 3-5, 3-25, 3-45, 3-115 9955 AND/OR Gate 4-68 
944 Dual Power Gate 3-5, 3-21, 3-45, 3-115 9956 Dual 2 Input Buffer 4-74 
9093 Dual Flip-Flop 3-45, 3-69 9957 Flip-Flop 4-78 
9094 Dual Flip-Flop 3-45, 3-69 9964 AND/OR Gate 4-68 
9097 Dual Flip-Flop 3-45, 3-69 9965 AND/OR Gate 4-68 
9099 Dual Flip-Flop 3-45, 3-69 9966 AND/OR Gate 4-68 
9109 High Voltage Hex Inverter 3-71, 3-76a 9967 Flip-Flop 4-78 
9110 High Voltage Hex Inverter 3-71, 3-76c 9971 AND/OR Gate 4-68 
9111 Parallel Gated Clocked Flip-Flop 3-45, 3-77, 9972 AND/OR Gate 4-68 
9112 High Voltage Hex Inverter 3-71, 3-80a 
9930 Dual 4 Input Gate 3-115, 3-45 Special Products 
9931 Clock-Gated Flip-Flop 3-45 9620 Dual Differential Line Receiver 4-3 
9932 Dual 4 Input Buffer 3-115, 3-45 9621 Dual Line Driver 4-6 
9933 Dual 4 Input Extender 3-115, 3-45 9624 Dual CCSL to MOS Interface Gate 4-10 
9935 Hex Inverter 3-45, 3-123 9625 Dual MOS to CCSL Level Converter 4-10 
9936 Hex Inverter 3-45 RTµL 
9937 Hex Inverter 3-45 
9941 Monostable Multivibrator 3-45, 3-127 9900 Medium Power Buffer 4-16 
9944 Dual 4 Input Power Gate 3-45, 3-115 9903 Medium Power 3 Input Gate 4-16 
9945 Clock-Gated Flip-Flop 3-45, 3-115 9904 Medium Power Half Adder 4-16 
9946 Quad 2 Input Gate 3-45, 3-115 9905 Medium Power Half Shift Register 4-16 
9948 Clock-Gated Flip-Flop 3-45, 3-115 9907 Medium Power 4 Input Gate 4-16 
9949 Quad 2 Input Gate 3-45, 3-115 9914 Medium Power Dual 2 Input Gate 4-16 
9950 High Speed Gated Flip-Flop 3-45 9915 Medium Power Dual 3 Input Gate 4-16 
9951 2 Input Monostable Multivibrator 3-45, 3-115, 3-127 9923 Medium Power JK Flip-Flop 4-16 
9961 Dual 4-lnput Gate With Extender 3-115, 3-45 9926 Medium Power JK Flip-Flop 4-16, 4-56 
9962 Triple 3-lnput Gate 3-115, 3-45 9927 Medium Power Quad Inverter 4-16, 4-62 
9963 Triple 3-lnput Gate 3-115, 3-45 9997 4 Bit Shift Register 4-121 
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INTEGRATED CIRCUIT INDEX BY FAMILY 

Type Function Page Number Type Function Page Number 

LPRTµL MOS 

9908 Low P_ower Adder_ 4-16, 4-38 3100 5 Input Gate 7-4 
9909 Low Power Buffer 4-16, 4-38 3101 Dual JK Flip-Flop 7-6 
9910 Low Power Dual Gate 4-16, 4-38 3102 3 Input Gate 7-8 
9911 Low Power Dual Gate With Inverter 4-16, 4-38 3300 25 Bit MOS Static Shift Register 7-12 
9912 Low Power Half Adder 4-16, 4-38 3303 MOS Dual 25 Bit Dynamic Shift Register 7-14 
9913 Low Power Type D Flip-Flop 4-16, 4-38 3304 Dual 16 Bit Static Shift Register 7-16 
9921 Low Power Gate Expander 4-16, 4-38 3320 64 Bit - 40 Shift Register 7-18 

3501 1024 Bit Static Read Only Memory 7-22 
HYBRIDS 

3700 MOS Monolithic 4 Channel Switch 7-26 
SH2001 High Voltage, High Current Driver 5-3 3701 MOS Monolithic 6 Channel Switch 7-30 
SH2002 DT µL High Power Driver 5-7 3705 8 Channel MOS Multiplex Switch 7-32 
SH2002-P DT µL High Power Driver 5-11 3750 10 bit MOS/LSI D/A Converter 7-36 
SH2100 High Current Driver 5-15 3751 12 Bit A/D Converter 7-40 
SH2101 High Voltage Driver 5-19 3800 8 bit MOS/LSI Parallel Accumulator 7-41 
SH3000 High Impedance, Wideband DC Amplifier 5-23 3801 10 Bit Serial/Parallel-Parallel/Serial Converter 7-47 
SH3001 Analog Switch 5-25 
SH3002 SPOT Analog Switch 5-27 
SH3005 High Impedance Differential Comparator 5-29 
SH3200 Adjustable Positive DC Voltage Regulator 5-33 
SH3201 Adjustable Negative DC Voltage Regulator 5-35 

LINEAR 

µA702A High Gain, Wideband DC Amplifier 6-5 
µA702B High Gain, Wideband DC Amplifier 6-10 
µA702C High Gain, Wideband DC Amplifier 6-15 
µA703 RF-IF Amplifier 6-20 
µA703C RF-IF Amplifier 6-24 
µA703E RF-IF Amplifier 6-26 
µA709 High Performance Operational Amplifier 6-30 
µA709A High Performance Operational Amplifier 6-34 
µA709B High Performance Operational Amplifier 6·38 
µA709C High Performance Operational Amplifier 6-40 
µA710 High Speed Differential Amplifier 6-42 
µA710B High Speed Differential Comparator 6-46- ADDITIONAL INTEGRATED CIRCUITS 

µA710C High Speed Differential Comparator 6-50 
µA711 Dual Comparator 6-54 Device Part Page 

µA711C Dual Comparator 6-58 Number Function Family Number 

µA716 Fixed Gain, Low Distortion Amplifier 6-60 
µA716C Fixed Gain, Low Distortion Amplifier 6-64 4601 Micromatrix™ Array TTL 3-32a 
µA719 High Gain RF Amplifier/FM Detector 6-68 Internal Quarter-Cell 
µA722 10 Bit Current Source 6-74 4610 Dual Two-Variable TTL 3-32e 
µA722B 10 Bit Current Source 6-78 Function Generator 
µA726 Temperature Controlled Differential Pair 6-82 9306 MSI Up/Down BCD Counter CCSL 3-97a 
µA726C Temperature Controlled Differential Pair 6-84 9312 MSI 8-lnput Multiplexer TTL 3-llOa 
µA727 Temperature Controlled Differential Amplifier 6-86 9622 Dual Line Receiver CCSL 3-114a 
µA727B Temperature Controlled Differential Amplifier 6-90 µA717E Multi-Purpose Amplifier Linear 6-67a 
µA730 Differential Amplifier 6-92 µA719C High Gain RF Amplifier I Linear 6-73a 
µA730C Differential Amplifier 6-96 FM Detector 
µA741 Frequency Compensated Operational Amplifier 6-100 µA723C Precision Voltage Regulator Linear 6-8la 
µA741C High Performance Operational Amplifier 6-102 µA737E Color TV Chroma Demodulator Linear 6-99a 
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COMPATIBLE CURRENT SINKING LOGIC NUMERICAL INDEX 

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

TTµL DTµL 9948 3-45, 3-115 
9000 3-33, 3-45 930 3-5, 3-45, 9949 3-45, 3-115 
9001 3-33, 3-45 3-115 9950 3-45 
9002 3-33, 3-45 931 3-5, 3-45 9951 3-45, 3-115, 
9003 3-33, 3-45 932 3-5, 3-21, 3-127 
9004 3-33, 3-45 3-45, 3-115 9961 3-45, 3-115 
9005 3-33, 3-45 933 3-5, 3-25, 9962 3-45, 3-115 
9006 3-33, 3-45 3-45, 3-115 9963 3-45, 3-115 
9007 3-33, 3-45 944 3-5, 3-21, 
9008 3-33, 3-45 3-45, 3-115 LPDTµL 

9009 3-33, 3-45 9093 3-45, 3-69 9040 3-45, 3-63 

9016 3-53 9094 3-45, 3-69 9041 3-45, 3-63 

9020 3-45, 3-55 9097 3-45, 3-69 9042 3-45, 3-63 

9021 3-45 9099 3-45, 3-69 9043 3-45 

9022 3-59 9109 3-71, 3-76a 9044 3-45 

9601 3-111 9110 3-71,3-76c 9046 3-45 

9622 3-114a 9111 3-45, 3-77 9047 3-45 

9f12 3-7'1,3-80a Micromatrix™ array MSI 9930 3-45, 3-115 4501 3-27 
9300 3-81 9931 3-45 4510 3-29 
9301 3-87 , 9932 3-45, 3-115 4601 3-32a 
9302 3-45 9933 3-45, 3-115 4610 3-32e 
9304 3-92 9935 3-45, 3-123 
9306 3-97a 9936 3-45 CCSL 

9307 3-98 9937 3-45 9033 3-62a 
9308 3-103 9941 3-45, 3-127 9034 3-62e . 
9309 3-107 9944 3-45, 3-115 9034 AXA 3-62i 
9312 3-llOa 9945 3-45, 3-115 9034 AXB 3-62j 
9328 3-llOg 9946 3-45, 3-115 9035 3-62k 
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CROSS REFERENCE - CCSL AND SPECIAL CIRCUITS 

Function 

Gate 
- --

Hex Inverter NANO Gate 

Quad 2-input NANO Gate 

Triple 3-input NANO Gate 

Dual 4-input NANO Gate 

8-input NANO 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 AND Gate 

Quad 1 AND Gate 

3 Output Quad 2 input 
AND/OR Gate 

2 Output Quad 2 Input 
AND/OR Gate 

Buffer 

Dual 2 Input 

Dual Buffer 

Counter Adapter 

Decoders 

1 of 10 Decoder 

1 of 16 Decoder 

7 Segment Decoder 

Multiplexers 

Dual 4-input Multiplexer 

8-input Multiplexer 

Dual 8-input Multiplexer 

Counters 

BCD Up/Down Counter 

Decade Counter 

Hexidecimal Counter 

Hexidecimal Up/Down Counter 

Registers 

4 Bit Shift Register 

Dual 8 Bit Shift Register 

Adders & Comparators 

Dual Full Adder 

Dual Four-bit Comparator 

Half Adder 

Adder 

I 
I 

I 

I 

I 
I 

LPDTµL 
Typ Tpd 
65MHz 

F, 0 

F, 0 

F, D 

F, D 

F, C, D 

I 
I 

I 
I 
I 
I 

l 

DTµL 
Typ Tpd 
25MHz 

F,O,C 

F,O,C 

F, D, C 

F,D,C 

F,C,D 

I 
I 

I 
I 

I 

I 

I 
I 
I 

l 

TTµL 
Typ Tpd 
lOMHz 

FP, F,O 

FP,F,O 

FP, F, D 

FP,F, D 

FP,F,D 

F, FP,D 

F,FP,D 

F, FP, D 

CCSL HLLDTµL 
MSI 

I i 
I 

D 

I I 

I 

I 

I 

F,D 

F, D 

F,D 

F, D 
I 

F,D 

F,D 

F, D 

F, D 

F,D I 
F,D 1 
F 

D 

F,D 

F,D 

l 
Legend: F = Flat Pak FP = Fairpak® D = Dip C = TO - 5 E = TO - 5 Epoxy 
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RTµL LPRTµL MµL 
Typ Tpd Typ Tpd 
lSMHz 40MHz 

I 
I 

I I I 
J 

I 

I 

C,F 

C,F c 
C,F, E c 

. C, F 

C,F 

I 
I 

I 

I C, FP, E c I 

c 
F,C 

Typ Tpd 
lOMHz 

I 

I I I 

I I 
ID I 
I 

l 

I 
r 
I 

I I 
I ! 

F,C 

l c i 
c I 

CTµL CµL Special 
Typ Tpd 
3.0MHz 

I I 
I I 

I I 

D 

D 

D 

I D 

D 

I I D 
I I 

D 

D 

D 

D 

Typ Tpd Typ Tpd 
25 MHz I 2 MHz I 

I 

I 
I 

l 
1 
I 

' 
l l 



CROSS REFERENCE - CCSL AND SPECIAL CIRCUITS 

Function LPDTµL DTµL TTµL CCSL HLLDTµL RTµL LPRTµL MµL CTµL CµL Special 
Typ Tpd Typ Tpd Typ Tpd MSI Typ Tpd Typ Tpd Typ Tpd 
65MHz 25MHz lOMHz 15 MHz 40MHz 3.0 MHz 

Memory & Latches 

Dual 4 Input Latch F, D 
16-bit Memory Cell F,D 

256 Bit ROM F, D 

Dual 4-bit Latch D 

Buffer Memory D 

Decimal DEC/DR D 

Micromatrices 

32 Gate Customizable Array F, D 

48 Gate Customizable Array F,D 

96 Gate Customizable Array F, D 

Kit Parts 

4501 D 

4522 D 

Typ Tpd Typ Tpd Typ Tpd Typ Tpd Typ Tpd Typ Tpd 
Gate Expanders 130 MHz 20 MHz 25 MHz 30 MHz 20 MHz 15 MHz 

Expander F,C,D F,C,D FP,F,D c 
Binary Elements 

RS Flip Flop c 
Buffered JK Flip Flop F,D F,C,D FP,F,D F,C, E c D 

Dual Fli_p Flop F,D FP,F,D 

AC Coupled Flip Flop F,C,D 

Type D Flip Flop c 
~ual Rank Flip Flop D 

One Half Shift Register 
With Inverter F,C 

One Half Shift Register 
Without Inverter F,C 

Typ Tpd Typ Tpd 
Interface Functions 100 MHz 2 MHz 

Line Receiver F,D 

Line Driver F, D 

CCSL to MOS F,D 

MOS to CCSL F, D 

Multivibrators 

AC Coupled One Shot F,C,D 

Retriggerable One Shot F, D 

Legend: F = Flat Pak FP = Fairpak® D = Dip C =TO - 5 E =TO - 5 Epoxy 

MANUFACTURED UNDER ONE OR MORE OF THE FOLLOWING U.S. PATENTS: 2981877, 3015048, 3025589. 3064167. 3108359. 3117260: OTHER PATENTS PENDING. 
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DTµL COMPOSITE DATA SHEET 
DIODE .. TRANSISTOR MICROLOGIC® INTEGRATED CtRGUITS 

Diode Transistor Micrologic (DT µ L) is the first diode transistor logic circuit expressly designed 

for integrated circuit technology. As a consequence, DTµL requires only one power supply, 

which may vary over a wide range without impairing circuit performance. High tolerance to 

electrical noise, along with ample drive capability is characteristic. Indeed, the designer may 

exchange one for the other to strike the balance most appropriate to the situation at hand. 

DTµ.L is completely characterized and specified over the entire military temperature range of 

-55°C to +125°C. 

CONTENTS OF THIS SPECIFICATION 

The optimum operating supply voltage for the full militarytemperature range is 5.0 volts. The dataof this specification enumerated 

on pages 2 and 3 and the loading rules on page 8 are valid for supply voltages ranging from 4.5 to 5.5 volts. Power dissipation may 

be reduced by using V CC = 4 V without sacrificing noise immunity or speed if operating temperature is held to a minimum of -20 C, 

or if fanout is restricted. The Fairchild epitaxial integrated circuit process also permits an operating supply voltage of 6.0 volts 

over the full temperature range with a slight decrease in fanout or noise immunity at temperatures in excess oi 100 C. (See page 8). 

For guidance, when designing outside the limits guaranteed by the tests given on pages 2 and 3, graphs of minimum and maximum 

limits of circuit operation are shown on Pages 6 and 7. These graphs will permit the designer to optimize fanout, noise immunity, 

supply voltage and temperature fer the specific application. Examples using these graphs are given on Page 7. 

Very extensive noise threshold and propagation delay data are given in the individual DT µ L 930 and 931 specification sheets (available 

on request). Additional propagation delay data is given on Pages 4 and 5 of this specification. Specific characteristics of the Dual 

Buffer and the Dual Power Gate may be found in the individual DTµL 932 and DTµL 944 specification, while data concerning the 

effects of input extension appear in the individual DTµL 933 specification. 

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

Supply Voltage (V CC), -55°C to +125°C, continuous 

Supply Voltage (V CC), pulsed, <lsec 

Output Current, into outputs 

Output Current, into outputs 

DTµL 932, 944 

DTµL 930, 931, 946, 962 

+8 Volts 

+12 Volts 

100 mA 

30 mA 

Input Forward Current 

Input Reverse Current 

Operating Temperature 

Storage Temperature 

-10 mA 

1 mA 

-55°C to +125°C 

-65°C to +150°C 

DTµL 930 DUAL GATE 
DTµL 932 DUAL BUFFER 

DTµL 944 DUAL POWER GATE 

DTµL 933 DUAL EXTENDER DTµL 931 CLOCKED FLIP-FLOP 

3NO 

Vee R-S MODE TRUTH TABLE 

S1 S2 

0 x 
0 x 
x 0 

x 0 

So 0 x 
x 0 

tn 

c1 C2 

0 x 
x 0 

0 x 
x 0 

0 x 
x 0 

tn+l 

Q 

Qn 

Qn 

On 

Qn 

0 

J·K MODE TRUTH TABLE 
Undeter
Mined 

POSITIVE E = A • B • C • D • (X) 
(NANO) 
LOGIC F = G • H • I • J · (Y) 

Q,, 

313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962·5011, TWX: 910·379-6435 
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X - Either a one or a zero 
can be present 

"l" more positive than "O" 

For J-K Mode Operation: 

Connect 51 to Q and C1 
to Q 

F=~IRCHILCJ 

SEMICONDUCTOR 
A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 



DIODE-TRANSISTOR MICROLOGIC® INTEGRATED CIRCUITS 

TEST SEQUENCES - DTpL ELEMENTS 930, 931, 932, 933 

Abbreviated Test Sequences for the DTµL family of elements are shown below. Thegroundpin is grounded on alltests. Page3 of 

this composite gives a glossary of terms used, tables of test conditions and limits, and LTPD percentages by group. 

DTtJL 930 & 932 ELEMENTS 

NOTE: Both elements are dual "NAND" gates; therefore, the test sequences for each are identicaL Tests on each side of the dual are identical; therefore, matching test and pin numbers 

are shown in parentheses. 

Test 
No. 

1, (2) 

3,4,5,6 
(7,8,9,10) 

11, (12) 

13, (14) 

15, (16} 

17, (18) 

19, (20) 

21, (22) 

23, (24) 

25, (26) 

27, (28) 

29, (30) 

31 

32 

33, (34} 

35, 36 

LTPD** 
Group 

A 

B 

c 
c 
c 
c 
D 

D 

D 

D 

c 
B 

E 

E 

E 

F 

Notes 

1, 3 

3 

3 

FORCING CONDITIONS 

PinA(G) PinB (H) Pin C (I) Pin D (J} PinX(Y) 

GND 

vx 
- See table of test circuit conditions and limits, Page 3. 

Pin E (F) 

VCCL 

VCCL 

VCCH 

VCCH 

VCCH 

VCCH 

VCCH 

VCCH 

VCCH 

VCCH 

VCEX 

VCCH 

VPD 
V(max) 

VCCL 

LIMITS 

Sense Min. 

VE (VF) 

VE (VF) VOH 

IA IG 

1s IH 

IC IJ 

10 IJ 

IA (IG) 

IB(IH) 

1c (II) 

ID (IJ) 

IE (IF) 

IE (IF) ISC 

1vcc 
1vcc 
VE(VF) VOH 

Max. 

_...VOL 

1a 
1a 
1a 
1a 
IF 

IF 

IF 

IF 
1CEX 
ISC 
1
PDH 

I(max) 

NOTES: 1. VIL applied individually to 1 input each test. Other inputs open. 

3. Delete these tests for 10-pin T0-5 package: 6, 9, 10, 16, 17, 

2. Isc(max) only for 930; ISC(min) only for 932. * * See LTPD group, Page 5. 

18, 24, 25, 26, 33. 

Test 
No. 

2,3,4,5 

6, 7,8,9 

10, 25 

11, 12 

13, 14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

LTPD** Notes 
Group CP 

GND GND 

GND GND 

GND GND 

GND 

DTpL 931 ELEMENT 

FORCING CONDITIONS 

GND 

GND 

GND 

GND 

GND 

GND 

GND 

GND 

VIH VILS 

VILS vm 
VR 

VR 

VF GND 

GND VF 

25, 26 

c 
c 
D 

D 

B 

B 

A 

A 

E 

E 

B 

B 

c 
c 
D 

D 

F tpd+' tpd- - See table of test circuit conditions and limits, Page 3. 

Q 

GND 

GND 

vcc 

VCCH 

VCCH 

VCCH 

VCCH 

VCCL 

VCCL 

VCCL 

VCCL 
V(max) 

VPD 

VCCL 

VCCL 

VCCH 

VCCH 

VCCH 

VCCH 

LIMITS 

Sense Min. 

1CP 
1
c1• 1c2• 

1
s1' 

1
s2 

1
c1' 

1
c2' 

1
s1' 

1
s2 

1
CP 

VQ VOH 

VQ VOH 

VQ 

VQ 

1vcc 
1vcc 
VQ VOH 

VQ VOH 
1CD 
1SD 
1CD 
1sD 

Max. 

NOTES: 1. V R applied individually to l input each test. Other inputs open. 

l input each test. Other inputs open. Momentary Ground. 

2. VIL applied individually to 1 input each test. other inputs open. 

** See LTPD group, page 5. 

3. VF applied individually to 

Test 
No. 

1, 2, 3, 4 
(5,6, 7,8) 

11, (12) 

13, (14) 

15, (16) 

17, (18) 

19, (20) 

LTPD** 
Group Notes Pin A (G) 

B GND 

A VR 

A GND 

A GND 

A GND 

A 

DTtJL 933 ELEMENT 

Pin B (H) 

GND 

GND 

VR 
GND 

GND 

FORCING CONDITIONS 

Pin C (I) 

GND 

GND 

GND 

VR 
GND 

PinD(J) 

GND 

GND 

GND 

GND 

VR 

NOTE 1. GND applied individually to l input each test. Other inputs open. ** See LTPD group, page 5. 
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Pin X (Y) Sense 

VX(Vy) 

1A (IG) 

IB (IH) 

IC (II) 

ID (IJ) 

IX(IY) 

LIMITS 

Min. Max. 



DIODE-TRANSISTOR MICROLOGIC® INTEGRATED CIRCUITS 

GLOSSARY OF TERMS USED WITH DT!JL 

In General, Subscripts are used as follows: 

0 

R 

F 

L 

H 

output 

input 

reverse, applying to high inputs. 

forward, applying to low inputs. 

low, applying to a low signal level or when used with 

V CC to low V CC value. 

high, applying to a high-signal level or when used with 

V CC to high V CC value. 

Non-operational Terms: 

V(max) = Maximum rated V CC pin voltage. 

I(max) = Maximum rated current into V CC pin, with V(max) ap
plied. 

V CC pin voltage applied during power dissipation test. 

Current into V CC pin with V PD applied. IPDL means 
gate or buffer inputs are low or 931 clock pin input is 
low. IPDH means the inputs are high. 

Input reverse (high) voltage for input diode leakage test. 

Reverse input diode current with V R applied to input. 

Reverse 931 clock pin input leakage current with VR 
applied to input. 

Output transistor collector to emitter voltage. With 
output pull-up resistor connected, V CEX = V CC to 
avoid drop across output pull-up resistor. 

Operational Ter'ms: 

VIL Input low (threshold) voltage. 

VOL Output low voltage, with rated fanout current I0 L into 
output. 

TABLE OF CONDITIONS & LIMITS, TPD TESTS 
(See Test Circuits, Page 5) 

<vee = 5V, T = 25°e) 
R C2 Min. Max. 

tpd+ 930 3.9 K 30 pf 25 nsec 80 nsec 

tpd- 930 400 Q 50 pf 10 nsec 30 nsec 

tpd+ 932 510 Q 500 pf 25 nsec 80 nsec 

t~.rL 932 150 Q 500 pf 15 nsec 40 nsec 
pu-

tpd+ 930 400 Q 50 pf 15 nsec 40 nsec 1 

tpd- 930 3.9 K 20 pf 5 nsec 20 nsec 1 

tpd+ 932 150 Q 500 pf 20 nsec 65 nsec 1 

tpd- 932 510 Q 200 pf 8 nsec 30 nsec~ 

(Vee= 5V, T = 25°C) 

R e2 Min. Max. 

tpd+ 931 3.9 K 30 pf 35 nsec 75 nsec 

tpd- 931 400 Q 30 pf 35 nsec 75 nsec 

tpd+ 931 400 Q 30 pf 20 nsec 50 nsec1 

tpd- 931 3.9 K 30 pf 30 nsec 70 nsec1 

NOTE 1: Correlating limit provided as design information only. 

TABLE OF FORCING CONDITIONS 

Units -55°e +25°C +125°C 

V(max) Volts -- 8 -- VeEX 

VPD Volts -- 5 -- IOH 

VeCH Volts 5.5 5.5 5.5 IOL 930 

veCL Volts 4.5 4.5 4.5 ~D 
VR Volts 4.0 4.0 4.0 VILS 

VF Volts 0 0 0 IOL 931 

Output transistor collector to emitter leakage current 
with V CEX applied to output. 

Forward diode drop in 933 Element. 

F-orward diode current in 933 Element. 

Input high (threshold)voltage. 

Output high voltage, with high output current (I
0

H) 
flowing out of output. 

Forward (low) input voltage, for forward input current 

(IF) test. VF is usually ground. 

Forward input diode current, for unit input load. Also 

shown will be 2/3 IF, IFCP' and IFS' 

Output low current. 

Output high current, flowing out of output in V OH test. 

Short circuit output current to ground, with one or 
more inputs low. ISC minimum confirms output abili
ty to pull up capacitive loads; ISC maximum confirms 
subtraction of fanout rules when "OR"ing outputs. 

Low V CC pin voltage. Used for VOL (I0 L) and V OH 

(10 H) tests. 

High V CC pin voltage. Used for VIF - IF input for
ward diode current tests. 

Clock Pin, pulsed. The subscript if any refers to 
pulse waveshape. Used in testing binary elements. 
(See page 5). 

V CP TH = Input Clock Pin threshold voltage (low). With Clock 

Pin at or below VCPTH' the 931 "master" Flip-Flop 

holds the proper "slave" (output) Flip.Flop output 

high. 

V X Input low (threshold) voltage extendable inputs. 

TABLE OF TEST LIMITS 

-55°e +25°e +125°e 

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

VOL Volts .40 .40 .45 

VOH Volts 2.5 2.6 2.5 

1a µA 2.0 2.0 5.0 

~CP µA 20.0 20.0 30.0 

1 IF mA -1.60 -1.60 -1.50 

2/3 IF mA -1.07 -1.07 -1.00 

IFeP mA -3.4 -3.40 -3.00 

IeEX µA 50.0 

Ise 930 mA -1.34 -.60 -1.34 -1.30 

I8e(min) 932 mA -16. -18. -16. 

VFD Volts .85 .98 .70 .82 .50 .65 

I(max) 930 mA 5.50 

!(max) 931 mA 14.5 

I(max) 932 mA 6.0 

IPDH 930 mA 6.50 

1pDH 931 mA 11.0 

IPDH 932 mA 26.6 

5 1a µA 10.0 10.0 25. 

IFS mA -1.20 -1.20 -1.10 

Units -55°e +25°e +125°e Units -55°e +25°e +125°e 

Volts u IOL 932 mA 34 36 32 

mA -.12 -.12 -.12 IOH 932 mA -2.0 -2.5 -4.0 

mA 11.4 12.0 10.8 VIL Volts 1.4 1.10 .80 

mA 2 2 2 VIH Volts 2.1 1.9 1.7 

Volts 1.40 1.10 .80 VCPTH Volts 1.10 .95 .75 

mA 10.0 10.6 9.5 vx Volts 1.80 
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DIODE-TRANSISTOR MICROLOGIC~ INTEGRATED CIRCUITS 

ADDITIONAL DELAY TIME CHARACTERIZATION INTO CAPACITIVE LOADS 

The individual specifications on DTµL 930 and DTµL 931 give ex

tensive delay characterizations as functions of V CC' temperature, 

fano11t and ratio of active to inactive fanout. For each fanout, active 

or inactive, 5 pf wiring capacity was added. This page will show the 

effects of greater wiring capacities. 

Most delay attributable to capacitive loads is associated with the 

positive goingoutput. Two R-C time constants are seen in the posi

tive going output, as shown in the pictures below. In the 1st time 

period, from the saturated low level to threshold, the R of the R-C 
3.75Kn 

time constant can be given by 6 Kn in parallel with active fanout 

Above the threshold which occurs at about 1.4 to 1.5 volts at 25°C, 

the R of the 2nd R-C time constant is 6 Kn and the rate of the volt

age rise above threshold is slow. The logic Si8"nal propagates through 

All Traces 1 volt/division 

30 pf each output 

50 nsec/di\'ision 

25°C 

DTuL 930 - INVERTER PAIR DELAY 

-+-----------------+---

' -
1st Negative Going Trace - Input to 1st Gate 

Positive Going Trace - Output of 1st Gate = Input to 2nd Gate 

2nd Negative Going Trace - Output of 2nd Gate 

c: 

~ .., 
,E-

70 

60 

50 

40 

30 

20 

FIG.1 
lpc1 AVERAGE VS. CAPACITY 

<OT µL 930, 25°C) 

I71 v v v-r 
17' ~ ....., 

[ZfZ~ 12'.l 

~ ~Yee= 4.ov) Yvcc=&.OV 

// r\ ...... P' i I-----' f----1 

IZ ? \ 
~ !'-Yee= 5.0Y 

101---+---+~l---+--+~+---+--+-I--~ 

0....__..__..~'---'---L~.1..--'--'-~.1..-~ 

0 20 40 . 60 80 100 
CAPACITANCE C, EACH OUTPUT -pf 

9 STAGES 

SCOPE 
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at the threshold level; so voltage rise above threshold does not affect 

speed. By noting that both rise domains drive toward V CC, the volt

age rise waveform may be calculated. DTµL 930, 932, 933, and 

931 inputs (except CP) are ...., 2 pf per input for active or inactive 

fanout; the remaining capacitance is from board, wiring, and con

nectors. 

The tpd average curves, with 1 active fanout, Fig. 1 below, and 

the typical maximum toggling frequency curve, Fig. 2, give the pre

diction of capacitive effects on switching speeds. For frequency 

division or ripple carry counting, use of 3Kn external resistors tied 

from output to V CC in the least significant bit will increase the 

maximum frequency. In Fig. 1 each output has 1 active fanout, which 

is worst case. 

DTuL 931 - DIVIDING BY 2 

Upper Trace - Input to CP (5 volts/division) 

Positive Going Trace - Output Going High (1 volt/division) 

Negative Going Trace - Output Going Low (which starts Going low as 
the positive Going Trace reaches threshold) (1 volt/division). 

FIG.2 
TYPICAL MAXIMUM BINARY 

COUNTING RATE VS. CAPACITY 

,.. 
u 
~ 3.0mc 

~ l---l---+--+---+-4o..--4o,.._,l--'lo-+--~ 

w 
~ l.Omc 

~ 500kc 1---+--~+-+--+--+--+_,,,._-->I 
0 
u 300 kc!---+---+--~---;----;-, 

30 50 100 300 500 1000 

CAPACITANCE C, EACH OUTPUT - pf 

50% 
DUTY CYCLE 

fcp 

l active fanout each output 

25°C Vee = 5V 



DIODE-TRANSISTOR MICROLOGIC'® INTEGRATED CIRCUITS 

OT µL 930 TIME DELAYS VS. CAPACITIVE LOADS 

loo I 
VTHRESHOLD 

1 
ii l~"SV . 

80; ! 

I 

20 

FIG.3 

TA = -55'C 

Yee = 5.0V 

CAPACITANCE C - pf 

Tpd TEST CIRCUIT DTuL 931 

Pulse in 0--fOl-+---+------, 
(V1r.) 

P.W. > 100 nsec 

I 
IQ QI 

I "'"--+-+ _, , ___ 

i 

cl and c2 includes probe and jig capacitance 

"O 

FIG.4 
100.....--...,...--~---...--..----. 

V'.H!'ES~_l!I 
., l.5V 

FIG.5 

_c. 40 t-----:-------t-----i--+-----1 

o.___..._ _ _.__ _ _.._ _ ___._ _ __, 
20 40 60 80 100 0 20 40 60 80 100 

CAPACITANCE C - pf CAPACITANCE C - pf 

tpd test circuit for 930 & 932 used (see below) 

Tpd TEST CIRCUIT DTuL 930, 932 

Yee Vee 

V1N~l.5V ~ 
~I l.3V 

GND. 
930,932 ~pd+:::j --i tpd-

1.5 v 1.5 v 
Your · 

GND. 

V Threshold = 1.5 Vat 25°C; at other temperatures V Threshold will be stated. 

Tpd - of 930, 932, and 946 elements will be read from input at 1.3 V. 

All diodes FD600 or equivalent. 

TABLE OF L TPD's 

(These apply to the test sequence on page 2) 

Group -55°C +25°C +125°C 

A 15% 10% 15% 

B 10% 15% 

c 10% 15% 

D 10% 15% 

E 10% 15% 

F 10% 
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CLOCK PIN WAVEFORMS 

(For 931 Test Sequence, Page 2) 

START OF 
TEST 

SENSE TIME 

...._-----~o 

I 
I 

I I VF 

! I 1 

CP0>25V~ 

j ~ ' 'VcPTH 

~pMENTARY 
GROUNDS 
RELEASED 



DIODE-TRANSISTOR MICROLOGIC@ INTEGRATED CIRCUITS 

MINIMUM-MAXIMUM DC CURVES IF VS. VF & V CC 

FIG.1 
-1 IF OT µL 930, 932, 944, 946, 962 

MAXIMUM VS. TYPICAL 

FIG.2 
-1 IF DTµL 930, 932, 944, 946, 962 

MAXIMUM VS. TYPICAL 
(VF= OV & VF= .750V TA= -55°C & +25°C) 

2.0 
(VF= ov & VF= .750V TA= +125°C) 
2.0.----..---~-....---~--.--~ 

<( 

E 
I 

- vF = p.ov 
--- VF = .750V 

0 
0 3.5 4.0 4.5 5.0 5.5 6.0 

Vee- VOLTS 

FIG.3 
heP DTµL 931 

MAXIMUM VS. TYPICAL 
(VF= OV & VF= .750V TA= +25°C) 

4.0 ,........;...__~-....---~--.---.---. 

- VF 7 O.OV 
--- VF= .75V 

O'---'---'---'---'----'---' 
0 3.5 4.0 4.5 5.0 5.5 6.0 

Vee- VOLTS 

~ 2.0 

Note that with VF=O andlnputs81, 82, C1, and C2 at VOL' IFCP 

current is summed through three diodes-both input AND Gate diodes and 

one of the Clock-coupling transistor emitters. As the Clock Pin voltage 

(VF) rises to approach VOL, current starts to flow into one of pins 8
1

, • 

82, cl, or c2 (since all of these pins high is notanallowedlogic state). 

Also when the collector of the Clock-coupling transistor rises (the col

lector is at V CE(sat) + VF)' current flows into the low output of the 

cross-connected output Flip-Flop·. Therefore, IFCP equal to 2 IF is a 

conservative rating and test current is much higher than will flow "in use." - ~F =OV 

-- VF = .75V 

3.5 4.0 4.5 5.0 5.5 6.0 

Vee - VOLTS 

FIG.4 

OUTPUT LOW CURRENT VS. Vee OR Vol FOR 930 AND 931 ELEMENTS 

FIG. 5 

lot VS. Vee 

FIG.6 

Yee 
0 

loL VS. VoL VS. Vee 

OVee 

loL VS. Vee 
(TA= +25°C, VOL= .400V) (TA= -55°C, V0 L = .400V) TYPICAL VS. MAXIMUM <TA= +i2s 0 c) 

I 
TA = 25 C 

I 

01...U"----'----'----"----~ 
2.0 4.0 6.0 

Vee - VOLTS 

<( 

E 

TA = -55°C 

I 

o...__.__._ __ _.._ __ _..._ __ ~ 
2.0 4.0 

Vee - VOLTS 

,.., ~" .:i-1 u 

6.0 

VePTH 

<( 

E 

TA = 125°C 

/ 

I 151-----1----~-l--...,.:__..-:;;!:______,~ 

OL--4£'---'----'----'--~'--' 
0 .25 

Vol - VOLTS 

OVec 



DIODE-TRANSISTOR MICROLOGIC® INTEGRATED CIRCUITS 0 

DT µL INPUT THRESHOLDS 
VS. TEMPERATURE 

(except DT µ.L 931 CP) 
3.o------.....-------~ 

V1H TEST POINTS 

25 
TEMPERATURE - °C 

(f) 

OT µL CLOCK PIN THRESHOLDS 
VS. TEMPERATURE 

2.0..---------------. 

; 1.0 

1

1 

TEST POINTS 

o~~-
-55 125 

TEMPERATURE - °C 

DEFI~ITIONS OF 93i CLOCK PIN THRESHOLDS 

V AG TJtmin} With CP ~ 400¥€1 VAG ~minf, 
the clocked inputs will control the 

state of the "master" Flip-Flop, 

with V CC and clocked -inputs 

worst case. 

V CP TH(min) With CP at or below V CP TH(min), 

the "master" Flip-Flop will con

trol the output Flip-Flop, with 

V CC and outputs worst case. 

V CP TH(max) With CP at or above VCP TH(max), 

the "master" Flip-Flop will not 

control the output Flip-Flop, with 

V CC and outputs worst case. 

OUTPUT CURRENT VS. OUTPUT VOLTAGE FOR DTµL 930 AND 931 ELEMENTS 

FIG.9 

I 
Vee 
0 

- lsc TEST ~OINT lour __... 

<( 

E 
I 1.0 

Vil-=-

f 
... 
::> 

I 0 2 

GND 
Vour 

·loHiJ 

00 6.0 

EXAMPLES OF USES FOR THE MINIMUM-MAXIMUM DC CURVES (Pages 6 & 7) 

EXAMPLE 1. 

A low DTµL 930 output at -55°C fans out to 8 inputs of DTµL 930 or 932. Yee= 5V. Positive DC ground 

noise (VNG) of 350mVis appliedtothe 1st 930. Itsoutputmaythus riseto .75Volt (VNG + VoT)· 4.65Volts 

(V CC - V NG) remain from V CC pin to ground pin; this is above V cc L = 4. 50 V, and test IoL is conservative. 

Maximum current flowing in each input of the 8 930/932's is given by Fig. 1 on Page 4 with VF = 0. 75 V and 
Vee= 5V; the current (IF) is less than 1.25mA and total current <::=:s x 1.25 = lOmA) is less than the IoL 

test current used at -55°C to saturate the low output. Above the 350mV of VNG already applied, the dif

ference between the common node voltage (:S. 75 V) and the low input threshold (VIL = 1.40 V) of the 8 930/932 's 

is still ? 350 mV, allowing for signal noise to be superposed above ground noise. 

EXAMPLE 2. 

The IF and I OL curves on Page 6 may be expressed in .analytical form, as follows 

Vee - VF - VFD 
IF (930 and 932) ~ 

3 
KQ TA <25°C 

8 DTµl 930or 
DTµl 932 GATES 

For TA greater than 25°C, the 3 KQ rises by 0.12%/°C to approximately 3.36 KQ at +125°C. V FD is the temperature dependent silicon forward diode drop and is about 

0. 70 V at 25 °C and 1 mA. LWF
0

/°C is roughly 1.8 mV /°C. 

The ratio of I OL' on 930 and 931 (Figs. 4, 5, and 6) at V CC below test V CC' to I OL at test V CC can be given by 

IOL @ -55°C Vee - 3.0V 

? Test IOL @ VCCL = 4.5V 4.5V - 3.0V 
and by 

Test IOL @ VCCL = 4.5V 

vcc -2.3V 
? 

4.5V - 2.3V 

Since, at 25°C, I 0 L? 12 mA at V CCL= 4.5 Vis guaranteed by the Page 2 and 3 specifications, IOL at V CC pin to GND pin voltage of 3.6 Vis ( !:~ ~ ~:~) 12 mA = 7.1 mA. 

The similar expression for the 932 gives a very conservative value due to the phase splitter gain. Above V CCL' I OL is limited by VOL with an essentially resistive 

(
VOL \ 
~ saturation resistance) slope. Fig. 6 at +125°C shows this, with VCC having relatively small effect. 

3-11 



DIODE-TRANSISTOR MICROLOGIC18> INTEGRATED CIRCUITS 

SUGGESTED INPUT-OUTPUT LOADING FACTORS 

i~s 
~~ 

Y, DT!Jl 930. 

v. 946. 
y, 962 

i~25 
i~ 

1/ 2 DTµL 932 

\} DT!Jl 944 

Y, DTµL 933 

DTµL 930 "wired OR" 

DTµL 931 

EXTENSION OF INPUTS 

The nur:iber of eler:ients that may be driven by an output terminal may consist of any 
combination of elements whose summation of input loading does not exceed the out
put terminal driving capability. 

RULES FOR USE OF TT µL 103 AND 104 WITH OTµ~ 
(4V <Vee < 6V) 

2 input loads for fan-in= 1 to DTµL output driver. 

3 input loads for fan-in~ 2 to DTµL output driver. 

1 input load to TTµL output driver. 

These input loads are primarily determined by inverse beta leak

age at the TTµL inputs at +125°C. For special cases where im

proved loading rules may be required, please consultthe Fairchild 
Sales representative. 

The TTµL makes an excellent output interface driver for DTµL. 

TTµ L outputs can be tied thru external loads to 8 or 1 O V separate 

voltage supplies, to obtain output levels up to 6 or 8 volts. 

MISCELLANEOUS RULES 

1. Outputs of DT µ L 930 may be tied together for the "wired OR" function 

(ABC'D · GHLJ = ABCD + GHLJ). Subtract 1 unit fanout for each added gate. 

Subtract 5 fanouts for six added gates. 

2. Outputs of DTµL 932 may not betied together for the "wired OR" function. 

3. Extension of inpl·~s v•an the DTµL 933 does not affect quiescent loading of 

the supplemented element (DTµL 930 or 932). However, capacitance due to 

wiring to the DTµL 933 will affect noise tolerance and propagation delay, and 

thus establish a fanin limit for the particular application. Please refer to 

the typical curves on the DTµL 933 Dual Extender Element preliminary 

specifications. 

4. For operation with a nominal supply voltage of 4.0 volts from -55°C to 

+125°C, reduce element fanout as follows: DTµL 930 = 5, DTµL 931 = 5, 

10 LEAD T0-5 PACKAGE PIN LOCATIONS 

e, ,H x' 

C' 'Y e' 

GNo GND G~D 

DTµL 930 DUAL GATE 
DTµL 932 DUAL BUFFER 

DTµL 944 DUAL POWER GATE 

DTµL931 
CLOCKED FLIP-FLOP 

DTµL933 
DUAL EXTENDER 

(cont'd) 

EXAMPLE 3. 

DTµL 932 = 18. If temperature is maintained above -20°C, no fanout re

duction is necessary. 

5. For operation with a nominal supply voltage of 6.0 volts from -55°C to 

+125°C, reduce element fanout as follows: DTµL 930 = 6, DTµL 931 = 6, 

DTµL 932 = 20. If ambienttemperature remains below +100°C or if worst case 

Noise Threshold is considered to be 250 m V, no fanout reduction is necessary. 

Except as noted, these rules apply over the entire military temperature range 

with a supply voltage of 4.5 to 5.5 volts. These rules also permit a 50°C 

temperature differential between individual elements. These rules guarantee 

a worst case signal-line or ground Noise Threshold of at least 350mV. 

Practical Noise Thresholds exceed 500 mV. 

'H 

6. All rules for DTµL930 apply to DTµL946 and DTµL962. 

PURCHASING INFORMATION 

9YXXX5Z 
y 

y 

xxx 

z 

1 for 14 pin CERPAK 

5 for 10 pin T0-5 

930 
931 
932 
933 

1 for -55°C to +125°C operation 

The test sequences on Page 2 and tables of conditions and limits on Page 3 use two values of V CC' V CCL and V CCH" With a 

nominal 5 volts VCC' for example, and assuming t:i.VCC = ±.2V, testing at VCCL = 4.5Vand VCCH = 5.5V allows simulationof 

± 0.3V ground noise V NG or V CC line noise V NG· Since there is gain associated with V NG (refer to DT µ L 930 and 931 specifications) , 

particularly at lower temperatures and V CC values; the test guarantees of output low current and voltage are the worst case test 

conditions to simulate worst case ground noise. Much better numbers could be shown, for example, in the ratio of output current 

to input current (I OL/IF) if both IoL and IF were measured at identical V CC values and if input current was sunk into VF = v 0L, 

the worst case low output level, or even into VF= VIL• the input threshold value. However, the test values would then guarantee 

only signal line noise immunity, where there is no gain associated with VNs· By use of the Minimum/Maximum DC curves on 

Page 6 or by the Example 2 equations, limits for the single Vee testing approach could be recovered. More important, each 

design or components engineer can develop the fanout, power, and noise margin tradeoffs for this unique application. 

-----..-----Yee 

V cc PIN TO GND 
PIN VOLTAGE 

-------GND 

3-12 



DTµL 932 DUAL BUFFER ELEMENT 
DTµL 944 DUAL POWER GATE ELEMENT 

DIODE TRANSISTOR MICROLOGIC® INTEGRATED CIRCUITS 

GENERAL DESCRIPTION - The DT µ L 93 2 Dual Buffer Element and the DT µ L 944 Dual Power Gate 

Element are dual 4-input inverting drivers for use with the Fairchild Diode-Transistor Micrologic 

Family or any similar DTL logic circuits. The fan-in of either element may be extended with the use of 

the DTµL933_ Element. Input thresholds andcurrents arethe same as other DTµLgate elements. 

Both DTµL 932 and DTµL 944 Elements have typical saturation resistances of 5 ohms which aiiow 

output currents of upto lOOmA. The DTµL932 features an emitter-followeroutputpull-up, which 

provides a high fan-out device with superior capacitance-driving capability. 

The DTµL944 features an output with no internal pull-up. Thus, 944 outputs may betied together 

for the "wired-OR" function, or may drive inputs with logic thresholds of 4 to 6 volts. The 944 is 

intended as a high fan-out gate interface driver, or low-power lamp driver. An external pull-up 

resistor may return tothe nominal DTµL Vee supply of 5 volts ortoothersupplies upto 12 volts. 

These supplies may be located near the output or at the far end of an open transmission line or 

twisted pair interconnection. 

Complete test specifications, typical and worst-case DC curves, tpd curves, and suggested loading 

rules are included in these specifications. 

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

Supply Voltage (V CC), -55°C to +125°C, 
Continuous 

+ 8.0 Volts Input Reverse Current 

TYPICAL FLAT PACKAGE 
TOP VIEW 

r.===:::1 14 

.05 ----....... T 
~~~1 
14:187~ .26 MAX~1875-j 

.05 

....-----._l 
I 

PART NO's 
9X93251-932 ELEMENT 
9X94451-944 ELEMENT 

X = 3 CERPAK 
X = 5 10 PIN T0-5 

5.0 mA 

Supply Voltage (V CC), pulsed, < 1.0 sec. 

Output Current, into Outputs, Continuous 

Output Current, into Outputs, pulsed, 

+12 Volts 

150 mA 

300mA 

Operating Ambient Temperature 

Storage Temperature 

-55°C to +125°C 

-65°C to +150°C 

<30 milliseconds 

Input Forward Current 

LOGIC DIAGRAM (TOP VIEW) 

POSITIVE (NANO) LOGIC 

NEGATIVE (NOR) LOGIC 
(symbol not shown) 

E = A• B•C•D•(X) 
F = G•H•l•J•(Y) 

E = A+B+C+D+(X) 
F = G+H+l+J+(Y) 

Operating Junction Temperature 
(See note A on page 2') 

+175°C Maximum 

-10 mA 

SCHEMATIC DIAGRAM OF THE 
CT ,al 932 ELEMENT 
(ONE SIDE ONLY) 

Vee 

0.85K 

O.lSK 

2K 

e 
0.63K 

Gnd. 

I I 
I 

SCHEMATIC DIAGRAM OF THE 
DTµL 944 ELEMENT 
(ONE SIDE ONLY) 

Vee 

lK 0.85K 

A 

2K 

c 

D 

Gnd. 

l=~I RCH I LCJ 

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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DIODE-TRANSISTOR MICROLOGIC® INTEGRATED CIRCUITS 

TEST SEQUENCE DT µL 932 AND DTµL 944 ELEMENTS 

NOTE: Both elements are dual "NAND" gates; therefore, the test sequences for each are identical. Tests on each side of the dual are identical; therefore, matching test 
and pin numbers are shown in parentheses. 

Test LTPD Notes Pin A Pin B Pine Pin D Pin X Pin E vee Limits 
No. Group (G) (H) (I) (J) (Y) (F) Sense Min. Max. 

1, (2) A VIH VIH VIH VIH IOL VeeL VE(VF) VOL 
3,4, 5, 6, B 1,3 VIL VIL VIL VIL IOH VeeL VE(VF) VOH (7,8,9,10) 

11, (12) e VR GND GND GND VeeH IA (IG) ~ 
13, (14) e GND VR GND GND VeeH IB(~) ~ 
15, (16) e GND GND VR GND VeeH Ie(II) IR 

17' (18) e GND GND GND VR VeeH I0 (IJ) ~ 
19, (20) D VF VR VR VR VeeH IA(IG IF 
21, (22) D VR VF VR VR VeeH IB(IH) IF 

23, (24) D VR VR VF VR VeeH Ie(1r) IF 
25, (26) D VR VR VR VF VeeH I0 (IJ) IF 

27' (28) e 3 GND VeEX VeEX IE(IF) IeEX 
29, (30) B 2,3 GND GND VeeH IE(IF) 1se 

31 E VPD 1vee 1pDH 
32 E 2 GND v(max) 1vee 1(max) 

33, (34) E 3 vx 10H VeeL VE(VF) VOH 
35,36 F tpd+' tpd- See Table of test circuit conditions and limits. 

35,36,37,38 B 1,4 VIL VIL VIL VIL VeEX VeeH IE(IF) IeEX (39, 40, 41, 42) 

43, (44) B 4 vx VeEX VeeH IE(IF) 1
eEX 

45, (46) B 4 GND 1CE VeCH VE(VF) LVeE 

NOTES: 
(1) VIL applied individually to 1 input each test. Other inputs open. (4) DTµL944 only. 
(2) Apply GND to both pins A and G. (5) On 10 Pin T0-5 units, pins D, X, I and J are omitted. Thus tests 
(3) DTµL932 only. 6, 9, 10, 16, 17, 18, 24, 25, 26, 33, 38, 41, 42 and 43 do not apply. 

TEST LIMITS-DTµL 932 AND DT,ul 944 CONDITIONS AND LIMITS, tpd TESTS 
-55°e +25°e +125°e 

Units Min Max Min Max Min Max (Vee= 5.0V, TA= 25°e) 

VOL Volts 0.4 0.4 0.45 
R e2 Min. Max. 

VOH Volts 2.6 2.5 2.5 

~ µA 2.0 2.0 5.0 tpd+ 944 510Q 20 pF 15 ns 50ns 

1 IF mA -1.6 -1.6 -1.5 tpd- 944 150Q 100 pF 10 ns 35 ns 

IeEX932 µA 50 tpd+ 932 510Q 500 pF 25 ns 80 ns 

Ise(min)932 mA -16 -18 -16 tpd- 932 150Q 500 pF 15 ns 40 ns 

I(max)932&944 mA 6.0 tpd+ 944 150Q 20 pF 10 ns 35 ns (Note 1) 

IPDH944 mA 20 tpd- 944 510Q 20 pF 5.0 ns 20 ns (Note 1) 

IPDH932 mA 26.6 tpd+ 932 150Q 500 pF 20 ns 65 ns (Note 1) 

ICEX944 mA 0.05 0.1 0.2 tpd- 932 510Q 200 pF 8.0 ns 30 ns (Note 1) 

LV eE944 Volts 6.0 
NOTE·: Correlating limit provided as design information 

only. 

FORCING CONDITIONS Units -55°e +25°e +125 °e Units -55°C +25°C +125°C 

v(max) Volts 8.0 IOL944 mA 36 40 36 

VPD Volts 5.0 I0 L932 mA 34 36 32 

VeCH Volts 5.5 5.5 5.5 I0 H932 mA -2.0 -2.5 -4.0 

VCeL Volts 4.5 4.5 4.5 VIL Volts 1.4 1.1 0.8 

VR Volts 4.0 4.0 4.0 VIH Volts 2.1 1.9 1.7 

VF Volts 0 0 0 vx Volts 1.8 

VCEX Volts 4.5 4.5 4.5 ICE944 mA 5.0 

NOTE A: 

Allow 200°C/Watt QJ-A for T0-5; 300°C/Watt QJ-A for cerpak. Allow 50°C/Watt QJ-C for T0-5; 180°C/Watt QJ-C for cerpak. Heat removal in cerpakis highly 
dependent upon contact surfaces or air flow and on lead attachment and Thermal paths thru leads, as well as number of soldered leads. 
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DIODE-TRANSISTOR MICROLOGIC® INTEGRATED CIRCUITS 

MINIMUM/MAXIMUM AND TYPICAL DC CURVES tpdCURVES 

z 

FIG. 1. -1 IF DTµL932, 944 
MAXIMUM VS. TYPICAL 
(TA= -55°C &+25°C) 

! - VF" 0.CV 

I I I --- v~ • .750V 
o~~~!~~~-'-'~-''----'-'~_, 

0 3.5 4.0 4.5 5.0 5.5 6.0 

Vee - VOLTS 

FIG. 2. DTµL INPUT THRESHOLDS 
VS. TEMPERATURE (932, 944) 

3.0 .------.----------. 

increases but is iess I 
than 2.0V at l50mA. 

125 
TEMPERATURE - °C 

FIG. 3. TYPICAL POWER DISSIPATION 
PER SiDE vS. SUPPLY VOLTAGE 

<OUTPUT NOT LOADED) (932, 944) 

0 20 

~ 
~ !Ot---+---t-+--+----1-t..""""F---i 

Ill 
~ 5.0 1----+---+-+.""-+----l--+---+----i 

1.0 .....__.____._.....___.__.....__.____.____, 
3.0 4.0 5.0 6.0 7.0 

Vee - SUPPLY VOLTAGE - VOLTS 

FIG. 4. TYPICAL OUTPUT CURRENT 
WITH INPUTS LOW (932) 

VoUT - OUTPUT VOLTAGE - VOLTS 

~ 

FIG. 5. TYPICAL OUTPUT LOW 
CURRENT VS. SUPPLY VOLTAGE 
(- 55°C and + 25°C) (932) 

s 20 
0 

_o 

i 

3.0 

V CC - SUPPLY VOLTAGE - VOLTS 

FIG. 6. TYPICAL OUTPUT LOW 
CURRENT VS. OUTPUT VOLTAGE 

(932) 

5.0 

lro~-.---.--...---

1
.---......----.--...---, 

0.6 

Vee - OUTPUT VOLTAGE - VOLTS 

FIG. 7. TYPICAL OUTPUT LOW 
CURRENi VS. OUiFUi VOLiAGE 

(944) 

~ W,__-+--+-~-',;<--;-+-_,_----l 

I 
I 

0~1___._.....__.__.___.___.__..__, 
0 o.z 0.4 0.6 0.8 

Vol - OUTPUT VOLTAGE - VOLTS 

tpd TEST CIRCUIT FOR DT µL 932 ELEMENT 

PULSE l1N 

C1 
20pf 

Vee 

~.:..._ ___ __. 

All Diodes are FD600 or Equivalent at 25'C 

c1 and c2 includes Probe and Jig Capacitance 

NOTE: 

FIG. 8. TYPICAL t,d- VS. 
CAPACITY (932; 944) 

f)t~A "25oc 1 1m 1 t 
I I I I I I Vee • 6.ov 1 

30 1-----1---+-

l Vee • 4.0~ J 

lSOQ < R < 510Q-+--+-~<--------1f-----I 

' 

CAPACITOR C - pf 

FIG. 9. TYPICAL ti,d+ VS. 
CAPACITY (944) 

200.--~,---.--...,---.,--.--...--~---

Vcc • s.ov---+--+--+-1---~~ 
TA • 25°C 

~ 120 

CAPACITOR C - pf 

FIG. 10. TYPICAL ti,d+ ,,,. 
CAPACITY (932) 

10 .....__ _ _....__......_......_.___ _ __._ _ ___, 
100 200 500 1000 

CAPACITOR C - pf 

The same circuit is used on the DT uL 944 element except that all diodes are omit
ted. The resistor R is tied to capa~itor C and the Test-Output. A 2 k Q resistor 
is used to load the input gate. 
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DIODE-TRANSISTOR MICROLOGIC® INTEGRATED CIRCUITS 

SUGGESTED INPUT-OUTPUT LOADING FACTORS (Please refer to DTµL Composite Data Sheet for complete family rules). 

MISCELLANEOUS RULES 
\I, DT11L 932 Y, DTul 944 

!Y--" lP: . 1. DTµL 932 may not be output "OR"ed. 
10 LEAD T0-5 

PACKAGE 
l 27 

! (less resistor subtraction) 

INPUT LOAD FACTORS FOR OTHER DTµL ELEMENTS 

2. For increased current, inputs and outputs of 

1/2 DTµL 932or1/2 DTµL 944 may be paral

leled up to 4 common outputs. Each combined 

input= 4 loads. Combined output = 100 loads. B, ,G 

- DTµL930, 946, 932, 944 inputs 3. DTµL 944 may be output "OR"ed. 

2 - DTµL 931, 945, 948 CP pin 4. 

2/3 DTµL 931, 945, 948 s
1 

s
2 

c
1 

c
2 

3/4 - DTµL 931 SD CD pins 

An external resistor should be used with 

DT µ L 944. With external R to 5 volt V CC 

± 0.5 V; subtract output loads as follows: 

C' 'Y 

G~O 

2 DTµL945, 948 SD CD pins 

1 TTµL 103, 104 when driven by DTµL 932 

or 944 with external resistor~ 510 n. 

R 

R 

2k 

lk 

R = -510k 

2 loads 

4 loads 

8 loads 

DTµL 930 DUAL GATE 
DTµL 932 

DUAL BUFFER 
DTµL 944 

DUAL POWER GATE 

MISCELLANEOUS APPLICATIONS 

NOTE: In some or U1ese applications, use oi the elements is made within the design of the element but beyond the guaranteed test limits on page 2. Consult your Fairchild 
sales representative for additional information and/or selection requirements. 

INTERFACING 
B+ 

a+ up to 12 volts. Line Receiver· may have nominal low level 

_:S 1 volt; nominal threshold ~ 4 V and nominal high level 2'.' 8 V, 

for example. Resistor selected should be as low as possible 

consistent with required low input level of receiver, number of 

receivers, and power dissipation of system. For a guaranteed 

V OH level above 6 volts, an LV CE selection may be desirable; 

for use of resistor that requires the 944 to sink more than 40 mA 

(at VOL above .40 volt), a high current IOL - VOL selection may 

be desirable. 

POWER GATING 

Vee 

Driven 
Elements 

Each output driver is 1/2 DTµL944. Note that the DTµL 944 

is a direct high fan-out replacement for DTµL 930, except 

that an external resistor must be used. 

F~IRCHILCJ 

SEMICONDUCTOR 
A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 
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DRIVING µL AND MW µL 

DTµL Elements 

µL 900 
. MWµL 909, 921 
Discrete Circuitry 

3V < Vee < 4V MWµL 

4V <Yee< 6V 2.7V <Vee< 3.6V µL 

1h DTµL 932 

MWµL or µL Gates 
or Flip-Flops 

Rules: With V CC > 4.5 Va 932 will drive 25-unit µLogic loads or 

100 MWµ L unit loads. 

Derate DTµL output drive by 25% for DTµL 932 V CC= 4 V. 

Refer to DT µL 932 Output Current vs Output Voltage 

curve, Page 3, for matching toµ L-MW µ L I AVAILABLE 

requirements. 

LAMP DRIVING 
Suggested Ratings TA ::; 75°C 

Power Dissipation T0-5 400mW Maximum 

Power Dissipation Cerpak 240mW Maximum 

5V < Vee < 6.3V 

~B+ 
~ 5V, ~mA Lamp 

Gnd or Equivalent 

1;'2 DTµL 932 
or 944 

Maximum "hot" lamp current 

120 mA T0-5 

100 mA Cerpak 

90 mA T0-5 

one side only ON 

one side only ON 

both sides ON 

75 mA Cerpak both sides ON 

"Cold" lamp current is limited by saturation resistance, emitter resistance, and 
base current to about 200 to 250 mA. 

The most significant thermal time constants for 932 and 944: 

T0-5 Package 50 ms Cerpak 100 ms 

Thermal time constant is measured by forward diode drop in one gate with power 
pulsed into opposite gate. A high current /3 selection is desirable in this appli
cation. 



DT1-1L933 DUAL FOUR-INPUT 
EX-TENDER ELEMENT 

FAIRCHILD DIODE-TRANSISTOR MICROLOGIC 

The DTµL 933 is a Dual Input-Extender consisting of two independent diode arrays 

identical in every respect to the input diodes of the DT µ L Gate and Buff er elements. 

DTµL 933 elements may be used to extend fan-in capability to more than20 without 

adversely affecting the noise immunity or load driving capability of the element to 

which they are connected. 

Good practice dictates that extension interconnection paths be as short as possible 

to minimize the effects of distributed capacitance on circuit performance. The 

effects of capacitance are summarized on the back page. 

Typical input capacitance of DTµL 933 is 2 pf and output capacitance is 5 pf. 

For complete test sequence and test values, please refer to the composite 

DT µ L specification 

A~ 
B J 

SCHEMATIC I A ~I FLAT 
DIAGRAM x -i( I- T -I )I- y PACKAGE 1'4 I YI 

LAYOUT 
c I H 

I 
I (TOP VIEW) 

D I G 
I 

6 

A 1· l
0

nn~ 
B 

x y 

c H 

D G 

GND. GND. 

LOGIC 
EXAMPLE 

A 
B 
c 
D 

G 
H 
I 
J 

'h 930 or 932 

POSITIVE LOGIC E = A B C D G H I J 

Y(or X) 

NEGATIVE LOGIC E = A + B + C + D + G + H + I + J 

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

FORWARD VOLTAGE 
vs. 

FORWARD CURRENT 
+ 25°C 

313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 
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6.0 
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0 
0 

f 
1 
1 TEST 

JLPOINT 

JJ 
0.2 0.4 0.6 0.8 l.0 

INPUT VOLTAGE - VOLTS 

l=~I RC.HI LCJ 
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Typical Curves to Show the Effects of Extender Pin Capacitance (Resulting From the 
Use of OT µL 933) on Time Delay of OT µL 930 Dual Gate and OT µL 932 Dual Buffer 

+ 25°C 

OT µL 930 tpd + VS. 
EXTENDER PIN CAPACITANCE 

OT µL 930 tpd - VS. 
EXTENDER PIN CAPACITANCE 

DTµL 932 TIME DELAY VS. 
EXTENDER PIN CAPACITANCE 

160 

'f T 
160~---.--~--~---. 

120 

80 

40 

0 

2.0 

l.S 

1.0 

o.s 

0 
0 

R =SK Vee= 4.ov 

:r 

R =SK 
1 

Yee =1.o 

1 1 
R = 4000 Yee= 6.ov 

R = 4000 Yee= 4.ov 

e2 "30pf 

I 
! 

e2 = 30pf 
R = 4000 

120 f-----;---+----t---~-t 

~ 80 
;: 

Yee= 4.ov 

R = SlOO tpd+ Vee= 6.0V 

I .l o._ _ __. __ __,_ __ _._ __ _. 
0 20 40 60 80 

C1 - CAPACITANCE - pf 

WAVESHAPES 

/Cl.SY 
GND. 

20 40 60 80 0 
C1 - CAPACITANCE - pf 

tpd- at R = 5 K.Q is slightly lower. 

TEST CONDITIONS 

930 or 932 

PULSE IN 
,--, 

I 
ID------+-----+o1V1N 

Typical Curves to Show the Effects of Extender Pin 
Capacitance on Noise Threshold of OT µL 930 Dual Gate 

+ 25°C 

PULSED GROUND NOISE PULSED SIGNAL LINE NOISE 
THRESHOLD AS A FUNCTION THRESHOLD AS A FUNCTION 

OF EXTENDER PIN OF EXTENDER PIN 
CAPACITANCE CAPACITANCE 

-4.0 

~ 
tr= lns 

VNG = 0 
~ 

-3.0 

... 
rn 
0 
z ... -2.0 z 
:::; 
...J 
<C 
z 
<!I 
c:;; 

-1.0 

f/) 

~ 
0 RESET 

20 40 60 80 0 20 40 60 80 

PULSE WIDTH - nsec PULSE WIDTH - nsec 
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2S so 7S 100 

C1 - CAPACITANCE - pf 

Diodes are FD600 

c
1 

represents the summation of the 

DTµL 933Dual Extender Element out

put capacitances ( ~ 5 pf per output) and 

associated board, connector and wiring 

capacitances. 

TEST CONDITIONS 

Vee= 5 v 

VNG ------o-®i 
Diodes are FD600 



4501 
CCSL MICROMATRIX™ QUARTER-CELL 

A FAIRCHILD ~OMPATIBLE CURRENT SINKING LOGIC PRODUCT 

GENERAL DESCRIPTION- The 4501 consists of a single 4-input DTµL gate designed for use in breadboarding 
the 4500 MicromatrixrM. It corresponds to one of the 32 quarter-cells available in the 4500 Micromatrix 
array. Logic flexibility is offered with pin options for interconnections of four independent elements. These 
elements are a) 4-diode cluster, b) non-inverting amplifier, c) common emitter inverting amplifier and 
d) · toad resistor. 

FEATURES 

• Offers 4500 Micromatrix breadboarding· capability 
• .. Compatible with all CCSL dewi.:es 

ABSOLUTE MAXIMUM RATINGS 

Vee Pin Potential to Ground Pin 
Input Voltage 
Voltage Applied to Outputs 
Storage Temperature 
Temperature (ambient) under Bias 

ORDER INFORMATION 

-.5Vto +7V 
-.5 V to +5.5 V 

-.5 V to +Vee Value 
-65°C to +150°C 
-55°C to +125°C 

Specify A6A45015XX, where 5XX is 51X for -55°C to +125°C temperature range or 59X for the 0°C to 
+ 75°C temperature range. 
To. order 4500 design kit, specify A6M501KTX 

PHYSICAL DIMENSIONS 

TYPICAL DUAL IN-LINE PACKAGE 

.090 
.110 

t 

In Accordance With 

JEDEC (TO·l 16) Outhn~:m~ 

}BB\ 
NOTE 1 }- .350 MAX.-j 

i i.e1osart!1ntenaiec11or1nsert1on1nnoierowson.300 .. centers. fheyare 
purposelysh1ppedw1tW'pos1t1ve"t.3&llm1saltinmenttof1c1htate1nsert1on 

2.8o1rd-drin1n&dimensionsshouldeq1.111yourpuct1cetoraconvention11.020 
inchd11meterl .. d. 

CIRCUIT SCHEMATIC (PIN NUMBERS) LOGIC DIAGRAM (PIN NUMBERS) 

:~1~1 
: :::J TYPIC~ RESISTOR VALUES 

RJ = 2kQ 
R2 = 1.75kQ 
Ra= 5kQ 
R4 = &kQ 

14 
1 

Yee= PIN 14 
GND =PIN 3 

!~Yr 

l=AIRCl-llL..C 

313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 SEMICONDUCTOR 
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FAIRCHILD 4500 MICROMATRIX™ • 4501 QUARTER-CELL 

ELECTRICAL CHARACTERISTICS (TA= -55°C to +125°C, Vee= 5.0V = 10%) Connected as NANO gate with pull-up resistor 

MILITARY TEMPERATURE RANGE 

LIMITS 

SYMBOL CHARACTERISTIC -55°C +25°C +125°C UNITS CONDITIONS 
MIN. MAX. MIN. TYP. MAX. MIN. MAX. 

VoH Output High Voltage 2.6 2.6 3.4 2.5 Volts Vee =4.5V loH = -180µA 
V1L on any input 

VOL Output Low Voltage 0.4 0.22 0.4 0.4 Volts Vee= 5.5V 10 L = 8mA 
Vee= 4.5V loL = 6.2 mA 

VIH Input High Voltage 2.1 1.9 1.7 Volts Guaranteed input high 
threshold for all inputs 

VIL Input Low Voltage 1.3 1.0 0.7 Volts Guaranteed input low 
threshold for all inputs 

IF Input Load Current 1.6 1.18 1.6 1.6 mA Vee= 5.5V VF= 0.4 v 
1.24 0.91 1.24 1.24 mA Ycc=4.5V VF= 0.4 v 

IR Input Leakage Current 2 10 µA VR = 4 V, GND on other inputs 

P::; Power Dissipation 15.5 mW Yee = 5 V Inputs open, pull-up connected 

8.8 mW V cc = 5 V Any input grounded 

ELECTRICAL CHARACTERISTICS (TA= 0°C to +75°C, Yee= 5.0 V = 5%) Connected as NANO gate with pull-up resistor 

INDUSTRIAL TEMPERATURE RANGE 

LIMITS 

SYMBOL CHARACTERISTIC 0°C +25°C +75°C 
MIN. MAX. MIN. TYP. MAX. MIN. MAX. 

YoH Output High Voltage 2.6 2.6 3.65 2.5 

VOL Output Low Voltage 0.45 0.22 0.45 0.45 

VIH Input High Voltage 2.0 1.9 1.8 

VIL Input Low Voltage 1.1 1.0 0.8 

IF Input Load Current 1.6 1.09 1.6 1.6 

1.41 0.96 1.41 1.41 

IR Input Leakage Current 5 10 

Po Power Dissipation 16.5 

9 

Loading and interconnedions for 4501 are identical to 4500 Micromatrix array except for Note 3. 

LOADING RULES 

Connected as NANO gate 
with pull-up resistor 

Fan-in 1 DTµL unit load 

Fan-out. 
Load 51X 59X 

OTL 5 6 
TIL 3 3 

INTERCONNECTION RULES 

Expanding the 

r . . 
~ 

Maximum fan-in - 20 inputs 
corresponding to 5 diode clusters. 
Fan-out - same as NANO gate. 

UNITS 

Volts 

Volts 

Volts 

Volts 

mA 

mA 

µA 

mW 

mW 

CONDITIONS 

Vee= 4.75 V loH = -180µA 
V1L on any input 

Vee= 5.25V loL = 9.6mA 
Vee =4.75V loL = 8.5 mA 

Guaranteed input high 
threshold for all inputs 

Guaranteed input low 
threshold for all inputs 

Yee= 5.25V VF= 0.45V 

Yee= 4.75V VF= 0.45V 

VR = 4 V, GND on other inputs 

Yee = ~ V Inputs open, pull~up connected 

V cc = 5 V Any input grounded 

If OR tie is utilized, 4501 fan-out 
is restricted to 3 unit loads for 51X 
temperature range operation (4 unit 
loads for 59X temperature range.) 
(Note 3.) 

Maximum of 4 OR ties allowed. 

Note 3: Fan-out of 5 (6 for 59X temperature range) with OR tie used, can be maintained if temperature range of operation is limited to +15°C to 
+ 125°C ( + 15°C to + 75°C for 59X temperature range.) 
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4510 
CCSL MICROMATRIX™ DUAL 4-BIT COMPARATOR 

A FAIRCHILD COMPATIBLE CURRENT SINKING LOGIC PRODUCT 

GENERAL DESCRIPTION - The 4510 consists of two independent 4-bit comparators useful in many decision 

making control applications, such as digital printers. Each comparator is capable of accepting two 4-bit 

inputs and provides a high level output signal when they are identical. An output latch stores the compared 

output when the strobe pin is high. Outputs may be "Wire ANDed" to expand comparison capability. 

The circuit is produced with two layer metal interconnections using the Fairchild 4500 Bipolar Micromatrix™ 

Array. 

FEATURES 

• ASYNCHRONOUS AND SYNCHRONOUS OLITPUTS 

• OPTIONAL LATCH STORAGE OF OUTPUT 

• EXPANDABLE IN GROUPS OF 4 BITS 

• TYPICAL POWER DISSIPATION OF 250 mW 

• CCSL COMPATIBLE 

• ALL CERAMIC .. HERMETIC" 24 PIN CERPAK. 

• MEMBER OF 4500 MICROMATRl](TM ARRAY FAMILY 

• TWO LAYER METAL INTERCONNECTIONS 

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

Storage Tempernture 
Temperature (Ambient) Under Bias 

Vee Pin Potential to Ground Pin 

Voltage Applied to Output for High Output State 

Output Current Into Low Output State 

Input Voltage (D.C.) 

-65°C to +1so0 c 
-55°C to +125°C 

-0.5Vto +7.0V 

-0.5 V to +Vee Vafue 

20 mA 

-0.5 V to +5.5 V 

ORDER INFORMATION - Specify A3M45105XX for flat package, where 5XX is 51X for -55°C to +125°C 

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

24 PIN CERPAK 
OUTLINE 

-l r--·019 
I I .015 

~~n 
1i----:::---+---"I I 

--+--- --- --+----t-·· 1.050 

~~~~~~~i~~l 
_j_J~r-o-c_c_c.-o-o-. o_o_c___,c F,1 

-- I .• =tt..075 .111135 .558 .055 

23 22 21 20 19 18 17 16 11 10 9 8 1 6 5 4 

13 ST COMPARATOR I ST COMPARATOR II 

Q A=B Q A=B 

PIN 24=Vcc 

14 15 PIN 12=GND 2 3 

Fig. 1 - 4510 DUAL 4-BIT COMPARATOR LOGIC DIAGRAM 

F=J=3\I RC HI LCJ 

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 4510 MICROMATRIXTM CIRCUIT 

ELECTRICAL CHARACTERISTICS (TA= -55°C to +125°C, Vee= 5.0 V = 10%) 
MILITARY TEMPERATURE RANGE 

SYMBOL 

t23+ 15+ 

t23-15-

LIMITS 

CHARACTERISTIC -55°C +25°C +125°C UNITS CONDITIONS 
MIN. MAX. MIN. TYP. MAX. MIN. MAX. 

1-Q_Ou_t_pu_t_H_ig_h _Vo_lt_ag_e ___ +--_2._6 __ -+-_2_.6 __ 3_.4 ___ +--2_.5 ___ +--v_o_lts--+-..;:10;.:..;H'-=--_1_80_µ,_A JV, IL on any two inputs 
A= B Output High Voltage 2.6 2.6 3.4 2.5 Volts 10 H = -240 µA} Vee= 4.5V 

Output Low Voltage 0.4 I 0.22 0.4 0.4 Volts Vee= 5.5 V IOL = 6.4 mA I V5r = GND for 
Q and A= B Output Vee= 4.5 V 10 L = 5.0 mA ~A= B output only 

Output Low Voltage 0.4 0.22 0.4 0.4 Volts Vee= 5.5 V IOL = 4.8 mA 
A= B Output Only Vee= 4.5 V loL = 3.7 mA >-Vsr = 4 V 

Input High Voltage 2.1 1.9 1.7 Volts Guaranteed input high 

Input Low Voltage 

Input Load Current 

A = B Output Load Current 

For "Wired AND" 

Input Leakage Current 

Comparison Switching Speed 

A0 to A= B 

1.3 1.0 0.7 Volts 

threshold for all inputs 

Guaranteed input low 
threshold for al! inputs 

3.2 2.36 3.2 3.2 mA Vee = 5.5 V VF = 0.4 V 

2.43 1.82 2.48 2.48 mA h = 4.5 v v_E_ = 0.4 v 

2.4 1.77 2.4 2.4 mA Vee= 5.5 V { VF= 0.4 V 

1.86 1.37 1.86 1.86 mA Vee= 4.5 V V5r = GND 

i------4._o-+-___ 2._9_5 _4_.0_1--__ 4._0---i_m_A_+-v-=e=c-=_5._5 _V I VF= 0.4 v 
3.1 2.28 3.1 3.1 mA Vee = 4.5 V V5r = 4 V 

20 20 µA VR = 4 V, GND on other inputs 

50 ns 

50 ns CL = 15 pF @ Pin 15 

ELECTRICAL CHARACTERISTICS (TA = 0°C to + 75°C, V cc = 5.0 V = 5%) 
INDUSTRIAL TEMPERATURE RANGE 

SYMBOL 

I t23+ 15+ 

[ t23- 15-

LIMITS 

CHARACTERISTIC 0°C +25°C +75°C UNITS CONDITIONS 
MIN. MAX. MIN. TYP. MAX. MIN. MAX. 

1-Q_O_u_~_u_t_Hi_~_v_o_tt_q_e __ ~1-2-~~~~+--2-~ __ 3_~_5 __ ~_Z_5~-~1-v-~_b-+-l-=0~H_=_-_IB_O_µ_A{~Looaey~oi~ub 
A= B Output High Voltage 2.6 2.6 3.65 2.5 Volts 10 H = -300 µA Yee = 4.75 V 

Output Low Voltage 0.45 0.22 0.45 0.45 Volts Vee= 5.25 VIOL= 8.0 mA Vsr = GND for 
Q and A = B Output Vee = 4. 75 V IOL = 6.25 mA >A = B output only 

Output Low Voltage 0.45 0.22 0.45 0.45 Volts Vee = 5.25 V IOL = 6.4 mA 
A= B Output Only Vee= 4.75 VIOL= 5.0 mA ( Vsr = 4 V 

Input High Voltage 2.0 1.9 1.8 Volts Guaranteed input high 

Input Low Voltage 

Input Load Current 

A = B Output Load Current 

For "Wired AND" 

Input Leakage Current 

Comparison Switching Speed 

A0 to A= B 

1.1 

3.2 

2.82 

2.4 

2.11 

4.0 

3.52 

1.0 

2.18 3.2 

L92 2.82 

1.65 2.4 

1.44 2.11 

2.64 4.0 

2.4 3.52 

20 

50 

50 
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0.8 Volts 

3.2 mA 

2.82 mA 

2.4 mA 

2.11 mA 

4.0 mA 

3.52 mA 

20 

ns 

ns 

threshold for all inputs 

Guaranteed input low 
threshold for all inputs 

Vee= 5.25 V VF= 0.45 V 

Vee= 4.75 V VF= 0.45 V 

Vee = 5.25 V J VF = 0.4 V 

Vee= 4.75V} ~ = GND 

Vee= 5.25 v .. { VF= 0.4 v 
Vee = 4.75 V Ysr = 4 V 

VR = 4 V, GND on other inputs 

Vee= 5 V 
CL = 15.pF @ Pin 15 



FAIRCHILD 4510 MICROMATRIXTMCIRCUIT 

FUNCTIONAL DESCRIPTION 

ASYNCHRONOUS - Fig. 2 shows the detailed logic representation of the comparator and latch (lh 4510). Whenever the 4-bit data word on lines A is identical 
to the 4-bit data word on lines B the A =B output is high. If data word A is not equal to data word B the A = B output is low. 

SYNCHRONOUS - The strobe (ST) and the latch output (Q) provide stor~@ c_a_pability of_ the A ;;: B output. This function is shown in Table 1. Whefl ST is high-, -
ul\1- equals the A= -B-output. When ST is low, QN = QN-1 · 

TABLE 1 

TRANSITION TABLE 
FOR LATCH OUTPUT (Q) 

II ST 
low 

High 

QN 

QN-1 
A=B 

TW012 
BIT INPUTS 

ADI 
BO 

Al 
Bl 

A2 
B2 

A3 
B3 

ST 

DETAILED LOGIC DIAGRAM 

Fig. 2 

SUGGESTED COMPARATOR EXPANSION METHODS 

CPA 

QA ..,__ ___ ..,.,._OUTPUT IF.0.= 5) t 
_ 4_8_1_T_s .;--- COMPARE A 

4 BITS ---COMPARE B 

4 BITS .,.._ _ ___, COMPARE A 

Fig. 3 

The internal "wired OR" COMPARE node uses two pull-up 
resistors for improved rise time, and drives an internal 
gate. Two COMPARE outputs may be "wire OR'd" ex· 
ternally to provide a 12 bit comparator as shown in Fig
ure 3. This may be expanded further by using ailditional 
gates. 

4510 EQUIVALENT CIRCUITS 

INPUTS 

Vee 

Fig. 4 
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OUTPUTS 

Vee 

COMPARE R=JknTYP 
LATCH R=&kn TYP 



FAIRCHILD 4510 MICROMATRIX™ CIRCUIT 

LOADING RULES 

INPUT LOADING RULES (FAN-IN) 
DTµL UNIT LOADS 

51X 

Data Inputs 2.0 
Strobe Inputs 2.9 

"Wired AND" 
A= B Outputs 1.5 
(STGND) 

A= B Outputs 2.5 
(ST High) 

59X 

2.0 
2.0 

1.5 

2.5 

OUTPUT DRIVE CAPABILITY (FAN-OUT) 

DTµL LOADS TTµL LOADS 
ST= GND ST= HIGH ST= GND ST= HIGH 

51X 59X 51X 59X 51X 59X 51X 59X 

Q OUTPUT 4.0 5.0 4.0 5.0 3.0 3.0 3.0 3.0 
A= B Outputs 4.0 5.0 3.0 4.0 4.0 5.0 3.0 4.0 
(1) "Wired AND" 2 2.5 3.5 1.5 2.5 2.5 3.5 1.5 2.5 
(1) "Wired AND" 3 1.0 2.0 0 1.0 1.0 2.0 0 1.0 

(1) "Wired AND" 2 and 3 means the number of compare outputs (A= B) that are connected together. The 
result of this "Wired AND" connection, logically, is a high level true "AND" gate.' 

4-BIT COMPARATOR AND LAMP/RELAY DRIVER 

One-half of a 4510 dual comparator drives a discrete driver so that when A!J =Bo, A1 = 81, 
Ai = 82, and AJ = 83 the lamp will light "Or the relay operate. This circuit might also be used 
for a digital printer solenoid driver. The ST input is connected through a 2 kQ resistor to Vee so 
that Q and A = 8 may be paralleled for additional driver base current. 

Bo 81 82 83 

A3 
A2 
Al 

l Ao 

1 +5V 

Ao Bo Al 81 A2 82 A3 83 OUTPUT 
VMAX= +40V 

Vccc ... AA. ST ~ 4510 
• 5100 
~ IMAX= 500mA 2k; :~±5% 

ID· 75°CJ 
Q A=B 

1 l 2N3569 ~ 

-::-

Fig. 5 
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4601 
TTL MICROMATRIX™ ARRAY INTERNAL QUARTER-CELL 

A FAIRCHILD COMPATIBLE CURRENT SINKING LOGIC PRODUCT 

GENERAL DESCRIPTION-The 4601 is a single 4-4 AND-OR-INVERT {AOI) TTµL gate to be used for bread
boarding logic designs planned for the 4600 or 4700 Micromatrix™ arrays. The 4601 corresponds to one of 
the quarter-cell gate elements that are intended for internal (on-chip) usage on the 4600 or 4700 arrays. 
Standard family TTµL gates such as the 9002 through 9008 may be used to breadboard the quarter-cells 
having external drive capability. The TTµL 9006 may be used to extend the 4601 at the OR tie points. 

FEATURES 
• "INTERNAL n TYPE LOCIC GATES FOR BREADBOARDING 4600 OR 

4700 MICROMATRIX ARRAY DESIGNS 
• CCSL COMPATIBLE 
• OR EXTENDABLE WITH TIµL 9006 
• FANOUT: 7 INlERNAL LOADS OR 4.5 EXTERNAL LOADS 
• "WIRED-AND" OUTPUT CAPABILITY 
• INPUT ClAMP DIODES FOR RINGING AITENUATION 

ABSOLUTE MAXIMUM RATINGS (above which useful life may be impaired) 
Storage Temperature 
Temperature (Ambient) Under Bias 
V cc Pin Potential Referenced to Ground 
Input Voltage Applied to Input 
Voltage Applied to Output When Output is High 
Input Current Into Inputs 
Current Into Output When Output is Low 
Lead Temperature (soldering, 60 seconds) 

-65°C to +150°C 
-55°C to +125°C 

-0.5 Vto 7V 
-0.5 V to 5.5 V 

Yee 
C-A 
i.111111 

30mA 
300°C 

ORDER INFORMATION-Specify A6M6015XX where 5XX is 51X for -55°C to +125°C temperature range 
and Vee= 5 V ±10%; and 59X for 0°C to 75°C temperature range and Vee= 5 V ±5%. 
To order the 4600 Design Kit, specify A6M600KTX. For the 4700 Design Kit, specify A6M700KTX. 

CIRCUIT SCHEMATIC 

10 o-...-------11 v--______ _.,, 

12 O-+----+-------' 
13 0--+-----T---+---+-----' 

TYPICAL RESISTOR VALUES 
R1 = R2=4 KO 
R1=R-4=1.5 KO 

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

In Accordance With 
JEDEC (T0-116) Outline 

c~=1 

f9 
NOTE +- .350 MAX.-J 

1.Leldsan:intendedforinsertionu'lholerowson.300"centers. Tl'tey•r• 
purpoMly shipped wdtt 'positive" f.3501 m1uli1nrnent to facilitate insertion 

2. 80ard-drillin1 dimensions shollld equal your practice for a omventiOnll .020 
incbdiameterlHd. 

LOGIC DIAGRAM 

PIN 14= Vee 
PIN 7=GND 
PIN 1 = NOT USED 

logic Equation: Z = A1A2AJA4 + 8182818.4 .i- ••• • 

• More terms are provided with 
OR extension 

F=J:\.I RC t-11 LCJ 

SEMICONDUCTOR 
A DIVISION OF FAIRCHILD CAMERA ANO INSTRUMENT CORPORATION 



TIL MICROMATRIXTM ARRAY INTERNAL QUARTER-CELL 4601 

ELECTRICAL CHARACTERISTICS: 
Temperature Range: 0°C to +75°C 
Supply Voltage Range: 5 V ±5% 

SYMBOL CHARACTERISTIC 

YoH Output High Voltage 

VOL Output Low Voltage 
Internal Loading 

Output Low Voltage 
External CCSL Loading 

VIH Input High Voltage 

VIL Input Low Voltage 

IF Input Load Current 
Internal VF Level 

Input L~ad Current 
External CCSL VF Level 

IR Input Leakage Current 

Po Power Dissipation 

ELECTRICAL CHARACTERISTICS: 
Temperature Range: -55°C to +125°C 
Supply Voltage Range: 5 V ± 10% 

SYMBOL CHARACTERISTIC 

VoH Output High Voltage 

VOL Output Low Voltage 
Internal Loading 

Output Low Voltage 
External CCSL Loading 

VIH Input High Voltage 

VIL Input Low Voltage 

IF Input Load Current 
Internal VF Level 

Input Load Current 
External CCSL VF Level 

IR Input Leakage Current 

Po Power Dissipation 

0°C 
MIN. MAX. 

2.3 

0.6 

0.4 

1.9 

0.8 

-1.52 
-1.33 

-1.60 
-1.41 

-55°C 
MIN. MAX. 

2.3 

0.55 

0.4 

2.0 

0.8 

-1.52 
-1.17 

-1.60 
-1.24 

LIMITS 

25°C 
MIN. TYP. MAX. 

2.3 2.8 

0.42 0.6 

0.3 0.4 

1.8 

0.8 

-1.00 -1.52 
-0.87 -1.33 

-1.08 -1.60 
-0.91 -i.4i 

5.0 60 

21 30 
11 16 

LIMITS 
25°C 

MIN. TYP. MAX. 

2.3 2.55 

0.42 0.55 

0.3 0.4 

1.7 

0.8 

-1.04 -1.52 
-0.8 -1.17 

-1.1 -1.60 
-0.85 -1.24 

5.0 60 

21 30 
11 16 

LOADING RULES 

FAN-OUT (See table): 

The internal or "on-chip" fan-out of the 4601 is specified 
with reduced noise margins since on-chip noise is low. If the 
4601 is used specifically for off-chip driving, the maximum 
fan-out must be reduced to maintain CCSL noise margins. 

EXTENSION: 

Extension at the 4601 OR extender pins 9 and 6 may 
be accomplished with TIµL 9006 dual 4 input extender 
elements. A maximum of 10 extenders (5·9006's) may 
be tied to the 4601 pins. (See Fig. 1) 

3-32b 

75°C UNITS CONDITIONS 
MIN. MAX. 

2.3 v Vee= 4.75 V, 10 H = -600 µA 
V1L On Inputs 

0.6 v Vee= 5.25 V, loL = 10.7 rriA 
Vee= 4.75 V, Im= 9.3 mA 

0.4 v Vee = 5.25 V, IOL = 7.3 mA 
• Yee = 4.75 V, IOL = 6.4 mA 

1.6 v Guaranteed Input High 
Threshold For All Inputs 

0.8 v Guaranteed Input Low 
Threshold For All Inputs 

-1.52 mA Yee =5.25V VF= 0.6V 
-1.33 mA Vee =4.75V 
-1.60 mA V_c_e = 5.25V VF= 0.45V 
-1.41 mA Vee =4JS°V 

60 µA Vee= 5.25 V, VR = 4.5 V 

mW Inputs Open Vee= 5.0V 
mW Inputs Grounded 

125°C UNITS CONDITIONS 
MIN. MAX.· 

2.3 v Vee= 4.5 V, loH = -600 fA 
V1L On Inputs 

0.55 v Vee= 5.5 V, Im= 10.7 mA 
Vee= 4.5 V, IOL = 8.2 mA 

0.4 v Vee= 5.5 V, 10 L = 7.3 mA 
Vee= 4.5 V, loL = 5.6 mA 

1.4 v Guaranteed Input High 
Threshold For All Inputs 

0.7 v Guaranteed Input Low 
Threshold For All Inputs 

-1.52 mA ~e=5.5V VF= 0.55V 
-1.17 mA Vee=4.5V 

-1.60 mA ~e = 5.5V VF= 0.4 v 
-1.24 mA Vee=4.5V 

60 µA Vee= 5.5 V, VR = 4.5 V 
mW Inputs Open Vee= 5.0V 
mW Inputs Grounded 

WIRED "AND": 
Since the 4601 internal gates have resistive pull-ups, 
the AND tie of outputs is allowed. (See Fig. 4). 
Breadboarding of the combined outputs is: 
FAN-OUT =7 - (3) (number of outputs tied together -1) 
For "on array" usage optional pull-up resistors allow 
fan-out as summarized below: 

FAN-OUT TABLE 

LOADING 
TYPE FAN-OUT 

INTERNAL 7 

TIµL 4.5 

DTµL 4.5 

LPDTµL 45 

: ,.· ~1 _;,.-. 



TIL MICROMATRIX™ ARRAY _INTERNAL QUARTER-CELL 4601 

TYPICAL INPUT-OUTPUT CHARACTERISTICS 

TRANSFER CHARACTERISTIC 
5.0 r--:=-r--r.=-:.--r--r--r--r---i~ 

4.5 ~~~~ .__._ __ ___ 

l.O i---+---.+--l-+-1-4-+-+-H-~~l--i 

.5 l---+--+--1---1-+-.........,f-+-~f+-i___,. 

.2 .4 .6 .8 l.0- l.2 l.4 1.6 1.8 2.0 

INPUT VOLTAGE -VOLTS 

-.8 -.4 0 .2 .4 .8 1.2 1.6 2.0 

OUTPUT LOW VOLTAGE <Voll - VOLTS 

TYPICAL APPLICATIONS 

EIGHT INPUT DIGITAL MULTIPLEXER 
USING "OR" EXTENSION 

'o 

4601 
~--OUTPUT 

9006 

9006 

15 

-

::i~ j 

9006 

Fig. l 
Three bit address A B C selects an input (lo, I 1 ••• h) which is presented at the output in 
inverted form. The 4601 is OR-expanded using 3-9006 extender elements. 

3-3 2c 

< e 

-1.2 

INPUT CHARACTERISTIC 

Vcc=5V I 
~+--+-+---oTHER INPUTS 

OPEN 

-1.4 HBE,..f=~W<.....-+--+-+--+--1 

-1.6 ......__.___, _ _,_____,_ _ _,____.____, 

-5 

-l 

INPUT VOLTAGE - VOLTS 

HIGH LEVEL 
OUTPUT CHARACTERISTIC 

~[v~·Jv 
IN.PUTS GROUN01D 

~ 
I/ 

Iii"" ~ l 

l-(J"b~5oC ~ i I ,... I 

w~ I 
25°C 

_L I 

~~ 75•(; ; 
;:..--J-1 l25°C 1 T ! 

! I : 
T l 
l llllll1J 

-1 

OUTPUT HIGH VOLTAGE IVOHI -VOLTS 

GATED LATCH USING TWO 4601 

Fig. 2 

1 
I 
I 



TIL MICROMATRIX™ ARRAY INTERNAL QUARTER-CELL 4601 

APPLICATIONS (continued) 
INPUT "AND" EXPANSION 

A 

B 

c 
D 0 OUTPUT Z 

F 

6 

J~ K 
L 
M 0--0 i 91117 %9016 

Z = ABCD + EFGJKLMNPQR 

Standard TTµL gates may be used for expansion of "AND" inputs. 

*Provision for "AND" expansion is made on the micromatrix 
array thru "selective bar" options. 

WIRED "AND" 

Z = [ABCD+EFGH] • [JKLM+NPQR] 

Fig. 4 

GENERAL PURPOSE MASTER-SLAVE FLIP-FLOP 
USING FOUR 4601 

So 

r---------------- , 
I 
I 
I 

~ ....... -+--+---I 
S2----

~ Q 

c, --+--+-----. 

C2-----
C3 ...--+-1-----1 

L.---------------
co 

For J.K operation, connect as shown in dotted lines. The outputs change on the high to low clock transition. 

Fig. 5 
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4610 
DUAL lWO-VARIABLE FUNCTION GENERATOR 

TIL MICROMATRIX™ARRAY CIRCUIT 
A FAIRCHILD COMPATIBLE CURRENT SINKING LOGIC PRODUCT 

GENERAL DESCRIPTION-The 4610 is a Dual Two-Variable Function Generator useful for non-arithmetic oper
ations and variable decision making control in central processor units. Each circuit, controlled by a common 
4-bit word, can select one of 16 possible Boolean functions performed on the two variable inputs. An 
alternate input select configuration increases circuit flexibility and allows simultaneous generation of two 
separate output functions from a single pair of variables. The circuit is produced with two layer metal inter
connection using the Fairchild 4600 TTL Micromatrixrt.t Array. 

FEATURES 
• EXPANDABLE IN GROUPS OF 2 BITS 
• MEMBER OF 4600 MICROMATRIX ARRAY FAMILY 
• CCSL COMPATIBLE 
• ALL CERAMIC ,.HERMETIC" 16-PIN FLAT PACK 
• TWO LAYER METAL INTERCONNECTIONS 
• SIMULTANEOUS FUNCTIONS OF 1 PAIR OF VARIABLES 

ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired) 
Storage Temperature 
Temperature (Case) Under Bias 
Vee Pin Potential to Ground Pin 
Voltage Applied to Outputs (Output high) 
Input Voltage (DC) (See Note 1) 
Input Current (DC) (See Note 1) 
Current into Output (Output low) 

-65°C to +150°C 
-55°C to +125°C 

-0.5 Vto +7 V 
Gnd to +Vee value 
-0.5 V to +5.5 V 

-30 mA to +5 mA 
+30mA 

Note I-either Input Voltage limit or Input Current limit is sufficient to protect the inputs. 

ORDER INFORMATION-Specify A3L46105XX for Flat package, where 51X is for -55°C to +125°C (Case) 
temperature range or 59X for the 0°C to +75°C (Case) temperature range. 

FIG. 1 - 4610 DUAL TWO-VARIABLE FUNCTION GENERATOR 

2 
10 
1 
9 

12 13 11 14 4 5 3 s 

SoAO AO BO BO : Al ii Bl ii 
S1 I 
S2 4610 DUAL FUNCTION GENERATOR 

I 

S3 I 
I 

FD I Fl 

15 

Pin 16 =Vee 
Pin 8= Gnd 

7 

313 FAIRCHILD DRIVE, MOUNTA1N VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 

3-32e 

FLAT PACKAGE 
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.0050 ·

200 
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.050 
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1 .283 I 
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FAIRCHILD 4610 MICROMATRIXTM ARRAY CIRCUIT 

ELECTRICAL CHARACTERISTICS (Tc= -55°C to +l25°C, Vee= 5.0 V ± 10%) 

LIMITS 

-55°C +25°C +125°C 
SYMBOL CHARACTERISTIC MIN. MAX. MIN. TYP. MAX. MIN. MAX. UNITS CONDITIONS 

VoH Output High Voltage 2.4 2.4 2.4 Volts Vee= 4.5 V, loH = -1.2 mA 

VOL Output Low Voltage 0.45 0.45 0.45 Volts Vee= 5.5 V, Im= 12.8 mA 
Vee= 4.5 V, Im= 9.92 mA 

VIH Input High Voltage 2.0 1.7 1.4 Volts Guaranteed input high 
threshold for all inputs 

VIL Input Low Voltage 0.8 0.9 .75 Volts Guaranteed input low 
threshold for all inputs 

IF Input Load Current -1.60 -1.1 -1.60 -1.60 mA Vee= 5.5 V J VF= 0.45 v 
(See Loading One Low Level Unit Load -1.24 -0.85 -1.24 -1.24 mA Vee= 4.5 V J 

Rules 
Note 1) 

IR Input Leakage Current 5.0 60 60 µA Vee = 5.5 V, VR = 4.5 V 
(See Loading 

Rules 
Note 2) 

Po Power Dissipation 375 500 mW Vee= 5.0 V, Inputs open 

t,2 Avg. Propagation Delay 20 ns Vcc=5.0V CL = 20 pf' RL = 1 k 

ELECTRICAL CHARACTERISTICS <Tc= 0°C to +75°C, Vee= 5.0 V ± 5%) 

LIMITS 

0°C +25°C +75°C 
SYMBOL CHARACTERISTIC MIN. MAX. MIN. TYP. MAX. MIN. MAX. UNITS CONDITIONS 

VOH Q Output High Voltage 2.4 2.4 2.4 Volts Vee= 4.75 V, 10 H = -1.2 mA 

VOL Output Low Voltage 0.45 0.45 0.45 Volts Vee = 5.25 V, Im = 12.8 mA 
Vee= 4.75 V, IOL = 11.3 mA 

VIH Input High Voltage 1.9 1.8 1.6 Volts Guaranteed input high 
threshold for all inputs 

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

IF Input Load Current -1.60 -1.08 -1.60 -1.60 mA Vee= 5.25 VJ VF= 0.45V 
(See Loading One Low Level Unit Load -1.41 -0.91 -1.41 -1.41 mA Vee=4.75V] 

Rules 
Note 1) 

IR Input Leakage Current 60 60 µA Vee = 5.25 V, VR = 4.5 V 
(See Loading 

Rules 
Note 2) 

Po Power Dissipation 375 500 mW Vee= 5.0 V, Inputs open 

t,2 Avg. Propagation Delay 20 ns Vee= 5.0V CL = 20 pf, RL = 1 k 

3-32f 



FAIRCHILD 4610 MICROMATRIX™ ARRAY CIRCUIT 

FUNCTION GENERATOR DESCRIPTION 

A detailed logic representation of the common control (S0, S" S2, S3) and one of the two output function blocks is shown in Figure 2. The Truth 
Table implemented by the function generator shows the functions of input variables A and B with the 16 possible combinations of S0, S1, S

2
, and S3 

(refer to Table 1). Note that any desired output function may be chosen active level high or active level low. 

I So SI 

L L 
L H 
H L 
H H 
L L 
L H 
H L 
H H 
L L 
L H 
H L 

I H H 
L L 
L H 
H L 
u u I II I II 

FUNCTION GENERATOR 
TRUTH TABLE 

WITH INPUT VARIABLES 
ACTIVE HIGH 

FUNCTION 
Sz S3 (ACTIVE LOW) 

L L A+ B 
L L A+B 
L L A+B 
L L A+B 
L H 7i. • 8 
L H A • B 
L H A • B 
L H A • B 
H L A E9 B 
H L A(±) B 
H L 1 
H L 0 
H H A 
H H B 
H H A 
H H I 

TABLE 1 

FUNCTION 
(ACTIVE HIGH) 

A•B 
A· B 
A e 8 
A • B 
A+ B 
A+B 
A+B 
li.+8 
A EBB 
A EBB 

0 
1 
A 
8 
A 
B 

DETAILED LOG_IC DIAGRAM 

So~I 
s, ·~.;'" . 

ii ! 

Sz _ _____.___,___.__._t----'--'-1 

S3-~>---+--+----t----'--'-1 
Ao 

FIG. 2 

'I 
11 

Circuit flexibility can be increased by using S2, S3, A and B inputs as controls and S0, S1 as the input variables. In this mode of operation two 
separate output functions are performed simultaneously on a single pair of variables S0 and S1• Refer to Table 2 below for complete truth table. 

For example, if it is desired to obtain the active high functions S0 • S1 and S0 • S1 simultaneously, S2' S3 are set low, A0 low, B0 high, A1 high, and 
B, low. The function S0 • S1 will appear at the F0 output; likewise function S0 • S1 will appear at the F1 output. 

FUNCTION GENERATOR TRUTH TABLE WITH INPUT VARIABLES ACTIVE HIGH 
WHERE A, B, S2, S3 ARE USED AS CONTROL INPUTS AND So, _s, ARE INPUT 
VARIABLES ON WHICH THE FUNCTIONS ARE PERFORMED. 

A B 

L L 
L L 
L L 
L L 

L 
L 
H 
H 

L 
H 
L 
H 

L 
L 
L 
L 

H 
H 
H 
H 

H 
H 
H 
H 

H L L 
H L H 
H H L 
H H H 

L L L 
L L H 

L H L I 
L H H j 

~ 
1
1 .~ 

1
1 ~ I 

H H H l 

FUNCTION FUNCTION 
(ACTIVE LOW) (ACTIVE HIGH) 

S0 + S1 

So+ "S; 
s0 + s, 
So+ S1 
Sa • s, 
s;; • s, 
So • °Si 
S0 • S1 

s0 • s, 
s0 • s, 
So • S1 
S0 • S1 

S0 + S1 

S0 + S1 

Sa+ s, 
s0 + s, 

TABLE 2 
Note that by varying control lines S2, S3, A and B that any pair of S0 and S1 min terms, max terms, or symmetric function can be generated. 
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FAIRCHILD 4610 MICROMATRIXTM ARRAY CIRCUIT 

LOADING RULES 

Input Loading Rules (Fan-in) 
1. IF is defined as one low level unit load. The multipliers to determine 

low level unit loads for individual inputs are: 

2. IR is defined as one unit high level load. The multipliers to determine 
high level unit loads for individual inputs are: 

INPUT MULTIPLIER 
INPUT MULTIPLIER 

s, 8 
s, 8 So 6 
Sa 6 Ac,. A1, S2, S3 5 

S2, S3 5 B-1l' Bir~ B1 4 

Ac,. A, 3 Ao. Air B0, B1 4 
Ba, 'Bi 
Ac,. A, 3 

FAN OUT 

LEVEL 
OUTPUT HIGH LOW 

F,.. 20 8 
F, 20 8 

APPLICATIONS 

A Typical Processor Application is the transfer and logical operation control between two registers (A and B). The function generators are controlled 
by a 4-bit operation code field, Sa, S1, S2, and S3. The operation code repertoire includes the 16 operations listed below. 

OP CODE I 
[SO-S3 INPUTS) 

AND A and B to A OR A and B to A 
AND A and B to A OR A and B to A 
AND A and B to A OR A and B to A 
AND A and B to A OR A and B to A 

Exclusive OR A and B to A Complement A 
Exclusive OR A and B to A Transfer B to A 
Reset A No Operation 
Set A Transfer B to A 

FIG. 3 

BO B1 82 B3 

--
---
---
---

~ ~ ' ~ 

L...-

·t 
.___, JI ...___ .______, 

......__ .____ 

I 
~ ~ ~ 

Fo F1 F2 F3 

• ~ ~ 

AO A1 A2 A3 
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TRANSISTOR-TRANSISTOR MICROLOGIC® 
INTEGRATED CIRCUITS 

A FAIRCHILD COMPATIBLE CURRENT SINKING LOGIC PRODUCT 

MILITARY TEMPERATURE RANGE: -55°C to 125°C 

GENERAL DESCRIPTION 

The Fairchild Transistor-Transistor Micrologic® Integrated Circuit family (TT µL) combines 
a high fanout, high noise immunity, low power dissipation and good capacitive load driving 
capability with low propagation delay times. 

The circuits are fabricated within a silicon monolithic substrate using standard Fairchild 
Planart Epitaxial processes. 

TT,uL elements are available in two hermetically sealed ceramic packages; the Dual In-Line 
Package (D!P), designed for automated and low cost insertion techniques, and the 14 lead 
CERPAK® flat package. 

Worst case curves of important device characteristics are offered to assist the designer in 
achieving maximum system reliability. For additional information refer to Application note 
No. 131. 

FEATURES 

• Single power supply requirement; 5 volts optimum, 4.5 to 5.5 volt range. 
• Reliable operation over the full military temperature range of -55°C to 125° C. 

• Guaranteed fanout of 10 TTµL loads over the full temperature and supply voltage range. 
• Guaranteed minimum of 0.4 volt noise immunity at the temperature extremes. 

e Typical "one" level noise immunity of 1.3 volts and "zero" level noise immunity of 0.8 volt. 

• Typical power dissipation of 11 mW per gate at a 50% duty cycle. 
• Typical logic gate propagation delays of 6 ns for 15 pf, 11 ns for 150 pf of capacitance. 
e The unique output pull-up circuitry gives a higher output "one" level and can provide 

more output high current at low temperatures than conventional pull-ups. 

• The input threshold of 1.5 volts and Vee of 5 voits provides easy interfacing with the 
Fairchild DT µL family, and other DTL and TTL circuits. 

• Nand gate pin configurations are compatible with DT µL. 

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

Storage Temperature 
Temperature (Ambient) Under Bias 
Vee pin potential to ground 

Input Voltage 

-65°C to +150°C 
-55°C to +125"'C 

-.5 to +8 V 
-1.5 to +5.5 V 

Gate Output Voltage, Inputs Low - .5 to +Vee.value 

Gate Current Into Output Terminal, Inputs High (except 9009) 50 mA 
Gate Current Into Output Terminal, Inputs High 9009 100 mA 

Flip-Flop Output Voltage when output is normally high - .5 to +Vee value 
Flip-Flop Current Into Output Terminal when output is normally low 50 mA 

ORDER -INFORMATION 

To order Transistor-Transistor Micrologic elements specify U31XXXX-51X for Flat package 
and U6AXXXX51X for Dual In-Line package where XXXX is the four-digit number denoting 
the specific element desired. 

313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CAL!FORN!A, (415) 962-5011, TWX: 910-379-6435 
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DUAL IN-LINE PACKAGE 
T0-116 

f;1 
~ ~ 
f--.3!0 ••>---+-NOTE I 

14 

8 

! leads lHePite!'!ded f"r !nsertq'n •n t-u:.i!'! •O•son 300"i;enf'!•s The~are 

purposelysh1ppedw1th''pos1t1ve"t.350)m1sahgnmf!nttofac1htate1nsert1on 

FLAT PACKAGE 

TOP VIEW 

c===~~L_~~;====l4 

*- T 
T r 

7 ~'-..... 1--,.,..1~--' -!-
~1875+- .26 MAX~!875-j 

.05 ......-----, .i 

Flat-pack and Dual-in-line have 
same pin configurations. 

t Planar is a patented Fairchild process. 
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FAIRCHILD TTµL INTEGRATED CIRCUITS 

GATE ELEMENTS - 9002, 9003, 9004, 9007 

All TI µL gates are positive logic NANO gates and negative logic NOR gates. A variety of gate combinations is available which provides the system designer the 
utmost in logic flexibility and reduces package requirements to a minimum. 

BASIC GATE CIRCUIT 

Figure 1 

PIN CONFIGURATION 

9002 

1 

2 

4 

5 
6 

9 
8 

10 

12 

13 
11 

3a 

Figure 3 

ELECTRICAL CHARACTERISTICS 

I 

SYMBOL I CHARACTERISTIC 
I 
I 

VoH I Output High Voltage 
! 

1 

VOL j Output Low Voltage 
l 

V1H i Input High Voltage 
I 

V1L J Input Low Voltage 

IF [ Input Load Current 

IF T Input Load Current 

IR Input Leakage Current 

tpd+ . Turn Off Delay 

tpd- Turn On Delay 

OUTPUT 

I 

9003 
1 ___,, __ 

2 
13 ---t---1.--' 

3_.+--
4 
5 --+--I.--' 9__. __ 

10 
11 ---t--1.-

3b 

TYPICAL RESISTOR VALUES 
R, =Rs= 4 kn 
R2 = 1.5 kn 
R] = 150 n 
R.c = 80,n 
R6 = 1.25 kn 

*Number of inputs depends on the gate. 

9004 

12 l 
2 
4 
5 

6 
9 

10 
8 12 

13 

3c 

Vee= PIN 14 GND = PIN 7 

LIMITS 
-55°C 25°C 125°C 

MIN. MAX. MIN. TYP. MAX. MIN. MAX. 
2.4 2.4 2.7 2.4 

0.4 0.2 0.4 0.4 

2.0 1.7 1.4 

0.8 0.9 0.8 

-1.76 -1.10 - 1.76 -1.76 

-1.45 -0.97 -1.45 -1.45 

20 60 I 100 

4.0 12 
3.0 IO 
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6 

8 

UNITS 

Volts 

I 

l 
I Volts 

Volts 

Volts 

mA 
mA 

µA 

ns 

Ins 

LOADING RULES 

lLC)----1 • 
: 10 

1 • 

The outputs CANNOT be tied together for 
the "wired OR" function. 

Figure 2 

9007 

10 
11 
12 
13 

l 8 

2 
3 
4 

3d 

CONDITIONS & COMMENTS 

I 

I 
Vee= 4.5 v, loH = 1.0 mA 
v,L = value indicated below on 
this table. 

l Vee = 5.5 V, loL = 17.6 mA 
Vee = 4.5 V, loL = 14.5 mA 

I Guaranteed input high threshold 
I for all inputs. l 

I 
Guaranteed input low threshold 
for all inputs. 

I Vee = 5.5 V J VF = 0.4 V, VR = 4.5 V 
T Vee = 4.5 V J on other inputs 

I Vee = 5.5 V, VR = 4.5 V, Gnd. 
l on other inputs 

Vee = 5.0 V, CL = 15 pF (see fig. 5b) 
Vee = 5.0 V, CL = 15 pF (see fig. 5bl 

I 
I 

I 
I 

I 
I 
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FAIRCHILD TTµL INTEGRATED CIRCUITS 

GATE ELEMENTS - 9002, 9003, 9004, 9007 (continued) 

WORST CASE LOGIC LEVELS 
VERSUS TEMPERATURE 

.'., 1.5 t--.....___,f---!---+--i--+--'F'-....d--+-~ 

~ 

~ 1.0 1--t--+__._--+-

Fig. 4a lEMPERATURE - °C 

WORST CASE POWER DISSIPATION 
VERSUS SUPPLY VOLTAGE 

{PER GATE) 

5 20 1-----'-----"--t-7. 
;:: 
~ 
gj 15 f----:~~=--1--+--------! 
0 

"' ~ 101----~. 

4.5 5.0 5.5 

.Fig. 4d Vee - SUPPLY VOLTAGE - VOLTS 

FIGURE 4 

AC POWER TEST CIRCUIT 

WORST CASE 
HIGH LEVEL NOISE IMMUNITY 

VERSUS TEMPERATURE 

g 
'I 1.6 f----i---+-"""::_+--, 

> 
z 
jg 1.2 t--f-:::...-'""'-__._--::::ol-.....,,,...---1---c::;j,.--------i 
~ 
tx 
~ 0.8 f----i--"""+---+-

Fig. 4b 
-55 25 

lEMPERATURE - °C 

125 

WORST CASE POWER DISSIPATION 
VERSUS FREQUENCY {PER GATE) 

vcc · s.ov 
~DUTY CYCLE 

160 CL· l5pf 

3: SEE FIG.Sa 
E 

5 ~1---+--+-~--+-----.~--+-----t 
;:: 
~ 
gj 
c; ro1----+------<~-+--'----+-+----i 

o.___.___._____._..._~__.__...__~ 

0 

Fig. 4e 
10 15 

FREQUENCY - MHz 

WORST CASE TURN ON DELAY 
VERSUS TEMPERATURE 

' 201--t---4---'~--+--+--+---+---+---+---t 

~ 
~ 15 1----l..,.._... __ --I-_--<=-+!-,· 

=> 

). 
10 J-: -t--;~~,.....~iv!AX~··~· IMU~M@!_!l~Spf~ 

-55 

Fig. 4g 

Vee 

MINIMUM@!Spf 

25 
lEMPERATURE - °C 

125 

* 0.33µF 
Power=! x Vee 

f::::::: 1 MHz 
Amp::::::: 4 V 
Width ~ 200 ns 
t, = t1 :-:;10 ns 

FIGURE 5a 

50% Duty Cycle 
Amp::::::: 4V 
t, = t1 ::;10 ns 

NOTE: Capacitance includes probe and jig capacity. 
All inputs are to be tied together. FIGURE 5b 
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WORST CASE 
LOW LEVEL NOISE IMMUNITY 

VERSUS TEMPERATURE 

1.
21- +- 1 .. +--i--r-1 F 1-1 t t 

Lo,. 4l.svsivcc15·s1-+-j -+-[ --+---+-j +-; ~, 
1 

§ ! i F • ._::,;o • ._.· "'""' _.__.__1 
=;- 0.81--f--c:::;;.~~--i---+--+--t=~d--I 
> 

~ 0.6 1--~-------+--i---l-----i-----i-_.;:::~-1 
~ 
tx 
~ 0.4 1--~----+--+-+-+--+-_.;:::~-1 

0.2 r-----1---t----4---:---t---+--+---+----.---..--l 

J l l I I 
Fig. 4c 

-55 25 
lEMPERATURE -. °C 

125 

WORST CASE TURN OFF DELAY 
VERSUS TEMPERATURE 

v cc . 5.0 v +--+--~____.---+---+--.+--~ 
SEEFIG.5b j 

25f--f--f----<--'--+--+~---+----l"-+--~ 

-55 

Fig. 4f 
25 

IEMPERATURE - °C 
125 

tpd TEST CIRCUIT 

SWITCHING WAVEFORM 
VIN-----. -----

"------/ l.SV 
I I 

tpd+--t I-" -I t-- tpd-

VouT------Y-----~ ..... s_v __ _ 

NOTE: Capacitance includes probe and jig capacity. 
A!I inputs are to be tied together. 

i --1 
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FAIRCHILD TTµL INTEGRATED CIRCUITS 

POWER GATE ELEMENT- 9009 

The TT µL 9009 element is a NANO power gate capable of driving and sinking large currents for high fan-out applications. 

For noise immunity and operating level curves, refer to the gate section. 

Vee 

TYPICAL RESISTOR VALUES 
R, = 2.2kn 
Rz = 450n 
R] = 150n 

R4 = 50n 
Rs= 4kn 
R6 = 400n 

ELECTRICAL CHARACTERISTICS 

SYMBOL CHARACTERISTIC -55°C 
MIN. MAX. 

VoH Output High Voltage 2.4 

Vol Output Low Voltage 0.4 

V1H Input High Voltage 2.0 

V1L Input Low Voltage 0.8 

LOADING RULES: 

PIN CONFIGURATION 

l--+--P--
2---+--11 
4---+--ll 
5 --r-----" 

9--+-....... --
10---+---11 
12--+--ti 
13--;-......_ _ _, 

6 

8 

Vee= PIN 14 GND =PIN 7 

LIMITS 

25°C 125°C 
MIN. TYP. MAX. MIN. MAX. 
2.4 2.7 2.4 

0.2 0.4 0.4 

1.7 1.4 

0.9 0.8 

)0-30 
The outputs CANNOT be tied together for 
the "wired .OR" function. 

UNITS CONDITIONS & COMMENTS 

Volts Vee = 4.5 V, loH = 3.0 mA 
V1L = value indicated below on 
this table. 

Volts Vee= 5.5 V, IOL = 52.8 mA 
Vee= 4.5 V, IOL = 42.9 mA 

Volts Guaranteed input high threshold 
for all inputs. 

Volts Guaranteed input low threshold 
for all inputs. 

IF Input Load Current - 3.52 - 1.95 -3.52 - 3.52 mA Vee= 5.5 V VF = 0.4 V, VR = 4.5 v 
IF Input Load Current - 2.9 - 1.6 -2.9 - 2.9 mA Vee= 4.5 V on other inputs 

IR Input Leakage Current 35 120 200 µA Vee = 5.5 V, VR = 4.5 V, Gnd. on 
other inputs. / 

tpd+ Turn Off Delay 4.0 17 ns Vee = 5.0 V, CL = 15 pF (see fig. 2a) 

tpd- Turn On Delay 3.0 10 ns Vee = 5.0 V, CL = 15 pF (see fig. 2al 

3-36 



-·- -·-

FAIRCHILD TTµL INTEGRATED CIRCUITS 

POWER GATE ELEMENT - 9009 (continued) 

f:::::::: 1 MHz 
Amp c::: 4 V 
Width :::::::: 200 ns 
t, = tt :::;10 ns 

FIGUltE 2a 

FIGURE 2b 

60 

50 

' 20 

IO 

WORST CASE POWER DISSIPATION 
VERSUS COLLECTOR SUPPLY 

VOLTAGE (PER GATE) 

Vee - SUPPlY VOLTAGE -VOLTS 

W6RST CASE TURNOFF DELAY 
VERSUS TEMPERATURE 

Vee· 5.ov l l 
SEEFIG.2a l l 

I 

l ', I 
1 ;..-

, ·o~1,,J7 
~,i.r..lli.r..;:~:.:.-'I" IL 

------~:r J. @ i,\f .L 
~~~ l -

-55 

I i 

' I .I. I ! 
MINIMUM@ l5pf 

25 
!EMP£RATURE - °C 

l 
J 
T 
125 

tpd TEST CIRCUIT 

WORST CASE POWER DISSIPATION 
VERSUS FREQUENCY (PER GATEJ 

500 r--""T---.---.-~-...---.-.,...--.. 

SO'lo DUTY CYCLE 
·r "cc. s.ov ..... · ---<.----+---+-__...<:.........! 

w cl • 15 pF +' -----<.---+---'--+---; 

r SEEFIG.2b 

50 

' «l 

~ 
5 30 
z 
"" :::> 

' 20 

lO 

10 

FREQLENCY - MHz 

WORST CASE TURN ON DELAY 
VERSUS lEMPERATlfRE 

Vee ·s.ov l l J 
SEE FIG.2a l l 

f I 

_l l 
l I 

I l 
T 

~i -i. 

'f,~ J_ I ! 

20 

:~ "T ' ' 
MAX_! .. ~@ 150 pf-I 

bs. i J I ] 

I 

1 
! l 

-55 

I ............._ 
i 

1

MAXiMU;J1!! !SpF 

--+-r.11NIMUM@15~-i---; 
l 

25 
ltMP£RATUR£ - °C 

!25 

SWITCHING WAVEFORM 

VIN-----.. -----

~------;(UV 
tpd+--i t-- -i ~ t1t4-

Vour------Y-----~ ..... s_v __ _ 

NITE: Capacitance includes probe and jig capacity. 
All inputs are to be tied together. 

AC POW-ER TEST CIRCUIT 

50% duty cycle 
Amp~ 4 V 
t, = t1 :::;10 ns 

Vee 

.. 0.33µf 
Power= Ix Vee 

N9TE: Capacitance includes probe and jig capacity. 
All inputs are to be tied te>gether. 
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f'JURCHllO lTP.L INTEGRATED CIRCUITS 

EXPANDABLE GATES- 9005, 9006, 9008 
The TTµL 9005 and 9008 are AND-NOR gates which may be NOR expanded with the use of the 9006 element. 
For noise immunity and operating level curves, refer to the gate section. ,/ 

9005 
Vee 

Figure 1 

9006 Vee 

Figure 2 

9008 

I 

PIN CONFIGURATION 

TYPICAL RESISTOR VALUES 
Rs R, = Rl = R6 = 4 kn 

Rz = 1.5 kn 13---t"--
R4 = 150 n 9 _.... __ 

Rs= 80 n lO---t"--
R1 = 1.25 kn 2 ___... __ 

-0 
3---t"--
4-f.-r....-.. 

s---,.--

6 

Vee= PIN 14 GND =PIN 7 

TYPICAL RESISTOR VALUE 
Ra= 4kn 

Vee 

PIN CONFIGURATION 

13213~ '1 -=FJ-+----~ e~~L. 
!~ u~: =E ~EMIT. 
Yee = PIN 14 GND = Pill 7 

PIN CONFIGURATION 

2 --+ ............. 

3 ___,.~__,, 

9 --+--P"'-

10 --+-........ __, 
4 ___... ....... ....... 

8 

LOADING RULES: 

!~10 
1 "' 

1 "' 

*Four Expanders (9006) may be 
tied to these terminals. 

LOADING RULES: 

LOADING RULES: 

10 

"' 
"' 

I Figure3 ~ 
TYPICAL RESISTOR VALUES 
R, = Rz = R4 = I R6 = 150 n ":" 
Rs = Ra = 4 kn R1 = 80 n 
R1 = 1.5 kn R, = 1.25 kn 

5 
6 --+--t..--' 

Vee = PIN 14 GND = PIN 7 

*Four Expanders (9006) may be 
tied to these terminals. 

ELECTRICAL CHARACTERISTICS 

LIMITS 
SYMBOL CHARACTERISTIC -55°C 25°C 125°C UNITS CONDITIONS & COMMENTS 

MIN. MAX. MIN. TYP. MAX. MIN. MAX. 

VOH Output High Voltage 2.4 2.4 2.7 2.4 Volts Y.::c = 4.5 V, IOH = 1.0 mA 
v,L = value indicated below on this table 

Vol Output Low Voltage 0.4 0.2 0.4 0.4 Volts Vee= 5.5 V, IOL = 17.6 mA 
Vee = 4.5 V, loL = 14.5 mA 

V1H Input High Voltage 2.0 1.7 1.4 Volts Guaranteed input high threshold for all inputs. 

V1L Input Low Voltage 0.8 0.9 0.8 Volts Guaranteed input low threshold for all inputs. 

IF Input Load Current - 1.76 -1.10 -1.76 -1.76 mA Vee = 5.5 V J VF = 0.4 V, VR = 4.5 V 
IF Input Load Current -1.45 -0.97 -1.45 -1.45 mA Vee = 4.5 v 1 on other inputs 

IR Input Leakage Current 20 60 100 µA Vee = 5.5 V, VR = 4.5 V, Gnd. on other inputs 

tpd+ Defined in Test Circuit 4 12 ns Vee= 5.0V, CL= 15 pF 
Applies to 9005 nonexpandable Gate only 

tpc1- Defined in Test Circuit 3 12 ns Vee = 5.0 V, CL = 15 pF 
Applies to 9005 nonexpandable Gate only 

tpd+ Defined in Test Circuit 4 15 ns Vee = 5.0 V, Ct = 15 pF, CN = 5.0 pf 
Applies to 9008 and 9005 Expandable Gate 

tpc1- Defined in Test Circuit 3 10 ns Vee = 5.0 V, CL = 15 pF, CN = 5.0 pf 
Applies to 9008 and 9005 Expandable Gate 

Atpc1+ See Comment 0 4 ns 9006 only 

I Atpd- See Comment 0 4 ns The 9006 shall be tested by measuring 

l 
its propagation time through the 9005. 
The tpd reading shall not exceed the 
9005 reading by the specified amount. 
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FAIRCHILD TTµL INTEGRATED., CIRCUITS 

EXPANDABLE GATES - 9005, 9006, 9008 (continued) I 
WORST CASE POWER DISSIPATION 

OF 9005 VERSUS SUPPLY 
VOLTAGE (PER GATE) 

4.5 5.0 5.5 

30 

25 

' JO 

SU PPL Y VOLT AGE - VOLTS 

WORST CASE TURN ON DELAY OF 
EXPANDABLE GATE VERSUS 

TEMPERATURE 

Vee= 5.ov 
cl= 15pF 

SEE FIG.5 

l l 
1 I 

~ 11 I 

T~iWAxlMUM 
I I 

F, 
l 

-55 

i 
I I 

1 MINIMUM 

1 l 
25 

lfMPfRATllRE - cC 

I 1 
I 1 

~ 
I 

' 
125 

tpd TEST CIRCUIT 

l£ 
20 

~ 
~ 

15 
z 
::> 

10 

). 

9005 NONEXPANDABLE GATE ONLY 

Figure4 

,...., 
_J L 

f ~ 1.0 MHz 
Amp':':':'. 4.0 V 
Width ~ 200 ns 
tr= tf ::;10 ns 

WORST CASE POWER DISSIPATION 
OF 9008 VERSUS SUPPLY 

VOLTAGE 

5.0 

SUPPLY VOLIAGE - VOLIS 

WORST CASE TURN OFF DELAY OF 
NONEXPANDABLE GATE VERSUS 

TEMPERATURE 

-55 25 
TEMPERATURE - cc 

5.5 

WORST CASE TURN OFF DELAY OF 
EXPANDABLE GATE VERSUS 

TEMPERATURE I 
3Crr=-vc'c-; ~·.o-v_:-:--+1·_---+·_---+ ..... _---+ ...... r_: ..... _:-..,.._----~..,..1-:-~ ! 
~cl ·15pF i I 

l£ 251 sa; FIG.,5 -1---i.!--1---1-1___.T___.--JlZ--A'--I I 

20 : 17 
>- ! 17, g _L__ 

~15 ~\It-~ 
;z ~--i------1-~ 1 
~ 10 ,_l--"-+--+--+--+I-+--+-_,J--+---1---1--1 

~ 

! I I : 

: 
1---<~_..- MINl,.\uM 
'_J_ } l J l j 

1 
-55 25 125 

IEMPERATURE - cc 

WORST CASE TURN ON DELAY OF 
NONEXPANDABLE GATE VERSUS 

TEMPERATURE 
30~~~~~~~~~~-

Vcc • 5.ov 
..__._\_._I _.__.__,__,__,__-1- SEE f I G. 4 

25~~.._.._..._.._..._...__._.._~ 

~ 15~..__+--+--+--+--+--+--4-+--~ 

z 

~ 

,1..__..__~~~-----~-----~-----1--< 

i ' 
MINIMUM@ 15pf 

1 

-55 25 125 

TEMPERAIUR£ - °C 

SWITCHING WAVEFORM 

Your------' 

NOTE: Capacitance includes probe and jig capacity. 
All inputs are to be tied together. 

tpd TEST CIRCUIT 

9005/9008 EXPANDABLE GATE AND 9006 EXPANDER 

i Figure 5 

f ~ 1.0 MHz 
Amp~ 4.0 V 
Width ~ 200 ns 
tr= tf ::;10 ns 

NOTE: Position (2) is used to test 9005/9008. 
Position (1) is used to test 9006. 
Capacitance includes probe and jig capacity. 
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FAIRCHILD TTµL INTEGRATED CIRCUITS 

J-K FLIP-FLOPS- 9000, 9001 

GENERAL DESCRIPTION - The TT µL family includes the 9000 and 9001 flip-flops to satisfy the storage element needs of a logic system. Each is a master-slave 
JK flip-flop with the same multi-emitter inputs and low impedance active pull-up outputs common to the gate elements. 

The internal JK connections assure the user of non-ambiguous operation for all input states. The master-slave design with buffered clock input offers high noise 
immunity, low clock loading and eliminates the need for careful control of clock pulse rise or fall times. Data is accepted by the master when the clock is in 
the low logic state. Transfer from master to slave occurs when the clock goes from the low to the high logic level. When the clock is in the high logic level both 
J and K inputs are inhibited. For this reason it is desirable to maintain the clock pulse in the high level most of the duty cycle. Direct set and reset inputs 
provide true asynchronous control of both master and slave flip-flops independent of logic and clock input levels. 

A common J-K input is provided which is useful in the physical layout of most logic configurations. 

The two circuits are identical with a few exceptions. The 9000 has capacitors at the outputs of the J and K data input gates in the master flip-flop. The capaci
tors serve to lengthen the time requirements between J or K data and the low-to-high clock transition. This feature makes the 9000 particularly attractive for 
applications where clock skew is an important consideration. 

The 9001 provides one ·1 and one K input for additional logic flexibility. It has no master flip-flop capacitors to extend the set-up time and therefore has a 
higher toggling rate. 

The important characteristics of the two flip-flops are illustrated in the following curves and specifications. Noise immunity and operating level curves shown 
in the gate section of the data sheet are applicable to the flip-flops as well. 

LOADING RULES 

---, 
J1 

FLIP-FLOP INPUTS LOADING* 
J1 I 
12 16 J2 CP, J,, J2, Jl, K,, K2, K1, L, Ki, 1 

Q Q 
I 

J3 2 J3 I JK 
I 

So, Co 2.7 CP I ep 

JK 
I JK I 

K1 18 K1 
0 Q 0 

K2 i<2 
K3 K3 

13 13 OUTPUTS FAN-OUT 

Vee = PIN 14 Q,Q 10 
vee =PIN 14 GND = PIN 7 
GND =PIN 7 *l load= 1 TTµl Gate Input Load 

TRUTH TABLES 

SYNCHRONOUS ENTRY ASYNCHRONOUS ENTRY 
J-K MODE OPERATION Independent of Clock and Synchronous Input 

INPUTS@ t. OUTPUTS @ t.+1 INPUTS OUTPUTS 

(5) (5) a· JK J, • J2 • Ji K, • K2 • K1 a a So Co a 
1 4 5 12 3 10 11 6 8 2 13 6 8 

L x x No Change (4) 
H L L No Change (4) L L H H 

H L H L H L H H L 
H H L H L H L L H 
H H H Toggles H H No Change 

NOTES: 
(1.) H = Most positive logic level. 
(2.) L = Most negative voltage level. 
(3.) X = Could be high or low. 
(4.) For no change of outputs, the J and K inputs or the common JK input must remain low from the time the clock goes low to the time the clock goes high again. 
(5.) The 9001 has inverted J

2 
(Pin 5) and K2 (Pin 10) inputs. When not in use, they must lie grounded. 
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Rg 

31011 

VCC =PIN 14 
GND =PIN 7 

FAIRCHILD TTµ.L INTEGRATED CIRCUITS 

9000 SCHEMATIC DIAGRAM 

Vee 
9 

TYPICAL COMPONENT VALUES 

R1, R4, Rs. Rs. Rio, 
R14, R11, R21, R22, Rzi, Rz4 = 4 kn 
Rz, Ri, R6, R1 = 2 kn 
R9, R16 = 6 kn 
R11, R1s = 1.5 kn 
R12, R19 = 150 u 
Rll, Rzo = 80 U 
R1s, Rz2, Rzs = 1.25 kU 
C,, C2 = 10 pF 

Figure 6 -

9001 SCHEMATIC DIAGRAM 

TYPICAL COMPONENT VALUES 

R: j R4 j Rs j Rs ' R: 0 ' R; 4 ' R; 7 ' R:u ' 
Rzz , R2i , Rz4, Rz6 , Rz9 = 4 kn 
Rz , R3 , R6, R 1 = 2 ku 
R9, R16, Rzs , R3, = 6 kU 
R11, R1s = 1.5 kn 
R12 , R19 = 150 u 
R13 , Rio = 80 n 
R , , , R12 , R1s , R11 , R3o = L25 kn 

Figure 7 

9000 AND 9001 FUNCTIONAL LOGIC DIAGRAM 

Figure 8 
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FAIRCHILD TTµL INTEGRATED CIRCUITS 

J-K FLIP-FLOPS - 9000, 9001 (continued) 

ELECTRICAL CHARACTERISTICS 

T LIMITS J I 
SYMBOL\ CHARACTERISTIC i -55°C 25°C 125°C 1 UNITS ! CONDITIONS & COMMENTS 

I lMIN. MAX. MIN. TYP. MAX. MIN. MAX. I 
VoH J Output High Voltage 2.4 1 2.4 2.7 2.4 Volts T Vee = 4.5 V, loH = 1.0 mA, V1L on 

I I asynchronous input 

Vol i Output Low Voltage ! 0.4 ! 0.2 0.4 0.4 i Volts Vee = 4.5 V, loL = 14.5 mA 
I I l Vee= 5.5 V, Im= 17.7 mA I 

V1H J Input High Voltage 2.0 1.7 1.4 
I 

Volts Guaranteed input high threshold for all inputs i l 
V1t Input Low Voltage 0.8 0.9 0.8 l Volts Guaranteed input low threshold for all inputs 

I Input Leakage Current I 
I 

I 
µA I Vee = 5.5 V, VR = 4.5 V, 

IR I J, K, J, K & Clock Inputs I 20 60 100 
I I Gnd. on other inputs 

2 IR J-K Input I 40 120 200 I l IRS Asynchronous Inputs 55 162 270 
Input Load Current mA 

l IF J, K, J, K & Clock Inputs -1.76 -1.1 -1.76 -1.76 Vee= 5.5 V VF= 0.4 v 
2 IF J-K Input -3.52 -2.2 -3.52 -3.52 Vee= 5.5 V VR = 4.5 v 
IFSI Asynchronous Inputs -4.75 -3.0 -4.75 -4.75 Vee= 5.5 V on other inputs 

Input Load Current mA i I 
IF J, K, J, K & Clock Inputs -1.45 -0.91 -1.45 -1.45 

I 

Vee= 4.5 V 
I 2 IF J-K Input - 2.9 -1.82 -2.9 -2.9 Vee= 4.5 V 

IFsl Asynchronous Inputs -3.92 -2.48 -3.92 -3.92 Vee= 4.5 V I 
tpcl+ l - 12 20 ns 9000 or 9001 

tpd- T - 18 30 ns 9000 or 9001 Vee= 5.0 V 
trel•s• See Fig. 8 5 1 ns 9001 only Ct= 15 pF 

tsel-up See Fig. 8 10 6 ns 9001 only See test circuits 
and curves. 

200 

Negative Clock 15 10 ns 9001 only 
pulse width Toggle condition 

WORST CASE POWER DISSIPATION 
VERSUS CLOCK INPUT 

FREQUENCY 

9000 & 9001 
WORST CASE MAX. & MIN. 
tiid+ & tpd- PROPAGATION 

DELAYS- CP TO OUTPUTS 

9000 & 9001 
WORST CASE MAX. & MIN. 
tpd.,. & tiid- PROPAGATION 

DELAYS -ASYNCHRONOUS 
INPUTS TO OUTPUTS 

~ 36 t---'-~oo:::::::::-=---t--t-~r---1 

~ 
".' 28 ~,.._....,__,__-+---r-

). 
0 
~ 20 1----<1--+--+'=----,;...~-+----+--~ ~ 20 !---.L-+---+,,,,.,..---l-~--i--i---r--+---J 

10 20 30 
f - FREQUENCY - MHz 

>
<!: 

:"B. 

-55 

Fig. 2 

INCREASE IN ASYNCHRONOUS 
OR CLOCK INPUT tiid+ AND tiid
DUE TO OUTPUT CAPACITANCE 

15 12 ~I----<,___.--+--+. 

~ 
~ 8 1-----1----f-----<i-.<--e-

z 

O~i=...L-'--'--'--'--'--''--'---' 
0 &I 120 160 200 

Fig. 4 
Cl - LOAD CAPACITANCE - of@ BOTH OUTPUTS 

:"B. 

25 125 
TEMPERATURE - °C Fig. 3 

9001 
WORST CASE SET-UP/RELEASE 

TIME & NEG. CLOCK PULSE WIDTH 

~ 18 ............. --+---+---+---+-

~ 
'.::! 
:::i! 14 ~---+---+--,---,----+-+--i 

~ 
~ 10 1---4--+---+---1""'--i---'----l----l 

~ 
3: 
~ 6 

1---4___,.~--+---+--+--+--i----l 

~ 2 I--+--'---+--+--

> 

~ -2 ~---'----+----'--+--"---'----'---"---'---' 
:;;:: -55 25 l25 

TEMPERATURE - 'C 

Fig.5 
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FAIRCHiLD TTµL INTEGRATED CIRCUITS 

J-K FLIP-FLOPS- 9000, 9001 (continued) 

9WITCHtN6 TIME TEST CIRCUITS 

l'leure 10 

Frequency= 2 MHz 
Pulse Width = 250 ns 

Rise Time < 15 ns 
Fall Time < 15 ns ':-
Amplitude = 4 V 

c,1 
ALL INPUTS -:-

TIED TOGETHER 

l.5V 

9000 
tpd+ and tpd-

I 
'~~~~~ ~ t:: tpd+ ~ r tpd- -

l.5V _____ v-________ \......,_ ___ _ 
Vout __ __,f WAVEFORMS ~'------

Frequency = 2 MHz 

Pulse Width = 250 ns 

Rise Time < 15 ns 
Fall Time < 15 ns 

Amplitude = 4 V 

l.5V I 
Vin =21 

l.5V 

Yout 

9001 
tpd+ and tpd-

L \ c= J rtpd-

~ 
WAVEFORMS 

\ 

R=2 K ±5% V2W 

c, = 15 pf± 5% 

cl= 1s pF ±5% 

R = 2 K ±5% 1/2 W 

c, = 15 pf± 5% 

CL= 15 pf ±5% 

I -1-•1WtR1•us 

I 
(1) The load capacitance indicated in test circuits includes the capacitance of probe and jig. 
(2) All curves represent worst case composites of the behavior of limit devices. A typical device will not necessarily follow the temperature trend indicated by the curve, but 

should always be better than the worst case curve at any temperature in the range. 

I 

(3) SeRsitivity of all switching parameters to supply voltage change (within range of 5 V ± 10%) and D.C. loading is very small. 
(4) Fipre 4 stA!Juld be used with Figs. 2 and 3 to determine worst case delays with capacitive loading greater than 15 pF. 

(I) Allewa91e clock skew~ tpd+ (min.)+ treleaso (max.) 
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FAIRCHILD TTµ.L INTEGRATED CIRCUITS 

J-K FLIP-FLOPS - 9000, 9001 (continued) 9000 t$et-Ufi> and treiease TEST CIRCUIT 

Frequency = 2 MHz 

ltise Time < 10 ns 
Fall Time < 10 ns 
Amplitude = 4 V 

INITIAL ADJUSTMENT 

1. With switch in t release position adjust pulse generators, 
C1 & CR for proper Yep• VJ & V0 waveforms and t release 
limit value. 

2. With switch in t set-up position adjust Cs for t set-uf!> limit 
value 

t set-up is defined as the minimum time required for a ONE to be pres
ent at the logic input prior to the clock transition from low ta high in 
order for the flip flop to respond. 

t release is defined as the maximum time allowed for a ONE to be pres
ent at the logic inputs prior to the clock transition from low to high in 
order for the flip flop net to respond. 

F"wwe 11 

<0.4V 

~ = 2k, ± 5%, 1h w 
CL= 15 pF 
Cr= 15 pf 
Cr= 15-60 pf 
Cs= 15-60 pF 
CR= 15-60 pf 

----l.5V 

----I.5V 

<6.4V Your FOR GOOD DEVICE WITH SWlTCH~N t RELEASE POSITION 

<0.4 
Your FOR GOOD DEVICE WITH SWITCH "'t SET-UP POSIT!Oft 

9001 tsef-Ufl 3nd trelease TEST CIRCUIT 

Frequency = 2 MHz 

Rise Time < 15 ns 

Fall Time < 15 ns 

Amplitude = 4 V 

l 
~ 

PULSE 
GEN. 
n 

tKITIAL ADJUSTMENT 

1. With switch in t release position adjust pulse generators, 
C1 & CR for proper Yep• VJ & V0 waveforms and t release 
limit value. 

2. With switch in t set-up position adjust Cs for t set-up ~imit 
value 

t set-up is defined as the minimum time required for a ONE to be pres
ent at the logic input prior to the clock transition from low to high in 
order for the flip flap to resf)ond. 

t release is defined as the maximum time allowed for a ONE to be pres
ent at the logic inputs prior to the clock transition from low to high in 
order for the flip flop not to respond. 

Figure 12 

:3-44 

Your 

R = 2k, ± 5%, % w 
CL= 15 pf 
Cr= 15 pf 
Cr= 15-60 pF 
Cs= 15-60 pf 
CR= 15-60 pf 

Your FOR GOOll DEVICE WITH SWITCH IN t SET·UP POSITION 



CCSL COMPOSITE DATA SHEET 
COMPATIBLE CURRENT SINKING LOGIC 

-55°C TO +125°C TEMPERATURE RANGE 

CCSL LOADING RULES 

The first step towards realization of a compatable logic family is to establish optimized input-output logic levels. These levels. 

determine the noise immunity for all the elements, as well as the basis for system interfacing. 

Fairchild CCSL loading rules guarantee the optimum logic levels over the full military temperature range of -55°C to +125°C with 

V CC supply within the range of 5V ± O. 5V. These same logic levels, as well as the input load and output drive factors are also 

guaranteed over the temperature range of -20°C to +100°C, for all CCSL elements. These guaranteed levels are: 

Low level output voltage (VOL) = 0. 4V 

High level output voltage (V OH)= 2. 5V 

Low level input voltage (VIL) = 0. 7V 

High level input voltage (V IH) = 2. 1 V 

Noise immunity is derived from the above numbers according to the following equations. 

1. High level noise immunity= V OH - V IH 

2. Low level noise immunity= VIL - VOL 

Once the logic levels and DC noise margins are established, interfacing rules can be resolved. To simplify input loading and out

put drive capability, load factors and drive factors were assigned to each element. 

These factors are written as a ratio, but are not defined as an arithmetic ratio. The numerator can be added or subtracted independ

ent of the denominator and vice versa. This ratio form was chosen for convenient loading rule analysis. 

Where: 

Load Factor = ~;iei t:;:1
1 t~:: ::~tt~: (Shown as ratio on inputs to circuits) 

Drive Factor= High Level Dr_ive Factor (Shown as ratio on outputs of circuits) 
Low Level Drive Factor 

High Level Load Factor= Input current drawn into the inputs, during the High Input Level State. 

Low Level Load Factor = Input current drawn out of the input during the Low Input Level State. 

High Level Drive Factor = Ability of the output to supply current out of the output during the High Output Level State. 

Low Level Drive Factor= Ability of the output to sink current into the output during the Low Output Level State. 

A necessary condition is that the High Level Drive Factor must be equal to or greater than the sum of the Driven High Level Load Factors 

and the Low Level Drive Factor must be equal to or greater than the sum of the Driven Low Level Load Factors. Both High Level Drive 

and Load factors and Low Level Drive and Load factors must be considered if efficient interfacing is to be accomplished. 

F~IRCHILC> 

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

3-45 



CCSL COMPOSITE DATA SHEET 

The load factors given are based on worst case conditions at both -55 °C and +125 °C. Input Low Level Load Factors are guaranteed with 

the Low Level Output Voltage (VOL) applied to the inputs. Input High Level Load Factors are tested with arbitrarily selected voltages 

much higher than the V OH value. 

If the temperature range is restricted to -40°C to +U0°C or the V CC range to 4. 75 to 5. 25V, a 10% increase in drive factors may 

be used. 

Examples: A. 1iio 
II 

(1) DTuL Gate (GK pullup) driving LPDTL Gates 

Example A 

B. 
II 

I 
I 

: 1110 24/65 
L---~ 

(2) TTL gate driving DTL Gates 

Maximum load= 12 LPDTL gates. Limited by the high level drive capabilities. In this case the Low Level Load is only 12, and 

the drive capability is 65. Reference to the curves shown in Figure 1, will show this node to have a maximum VOL-= lOOmV and therefore 

a worst case Low level noise immunity of 0. 6 volts. 

Example B 

Maximum load - 12 DTL gates, limited by low level drive capabilities. Here the high level load== 12 and the drive capability is 

200. 

LIMITED LOADING APPLICATIONS 

The curves shown in Figures 1, and 2 show improvements in the low level noise margin for TTL and DTµL. DTµL is shown with 6K 

or 2K pullup resistors. 

Example: A TTL gate type output can drive a maximum of 120 low level loads and meet a guaranteed VoL of 0. 40 volts. If, how

ever, this same output is only driving 50 low level loads, the worst case VOL at that output would be 0. 20 volts and the worst case 

low level noise immunity would be O. 50 volts. 

Figure 2 shows similar low level curves for the TTL and DTµL Buffers. 

Figure 3 shows the increase of V OH of a DT µL output high level if the high level loads are less than the maximum specified in the 

CCSL loading rules. This drive is determined by using a -30% tolerence resistor and is guaranteed by D. C. testing. 

Figure 4 shows changes in V OH for DTµL devices which have 2K pullup resistor. The test point guarantees a V OH 4. 0 volts with 

24 high level loads being driven. The increased number of loads which ~an be driven and still meet the CCSL V OH of 2. 5 volts is 

based on a worst case maximum tolerance pullup resistor as determined by D. C. testing. If less than 24 high level loads are 

driven, the increase in V OH is determined by the worst case minimum tolerance pullup resistor. 

TTL and LPDT µL devices having active pullups are relatively immune to changes in the high level loads. Their V OH level is 

primarily set by being 2v8 E•s below Vee· 
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CCSL COMPOSITE DATA SHEET 

SPECIAL APPLICATIONS 

When using the DTµL 9944 element, the following currents represent unit loads, and must be considered when choosing different i 
external collector resistors. I 

-55 c +25 c -125 C I 

V CC= 4. 5V High Level 3µA 3µA 5p.A 

Low Level .121mA Not worst Not worst 
case case 

V CC= 5. 5V High Level Not worst Not worst Not worst 
case case case 

Lower Level .151mA , 154mA .146mA 

"WIRED OR" APPLICATIONS 

For elements 9930, 9962, 9946 and 9936 add 24 to the High Level Drive Factor and subtract 9 from the Low Level Drive Factor for 

each added gate. 

For elements 9041, 9043, 9046and 9048 using one internal 1552 pull-up resistor the High Level Drive Factor becomes 14 and the Low 

Level Drive Factor becomes 7. Subtract 2 from the High Level Drive Factor for each added gate. 

Note 1 

If the minimum temperature is limited to -30°C, the Low Level Drive Factor is 12. 

CCSL INPUT LOAD & DRIVE FACTORS 

QUAD 2-INPUT NANO GATES 

9002 
20;, 
1112~0/120 

9046 

2~1~/10* 

TRIPLE 3-INPUT NANO GATES 

9003 
20,1, 
12~00,1, 

11 120 
II 

9047 

2(:1~/10* 

3-47 

9946 

1~:0~/65 

9962 
l/10~4,1, 

11 65 
II 

9949 

~.0~%5 

9963 

l/10~15A 
11 55 
II 

*See Note 1 



CCSL COMPOSITE DATA SHEET 

CCSL INPUT LOAD & DRIVE FACTORS 

DUAL 4-INPUT NAND GATES 

9004 
20~2 

:: ~0A20 .. ~ 

9044 
2/1 
:: ~0/10* 
II 

NODE 

DUAL 3-INPUT NAND GATES 

9041 
2/1 LR 

II =:re COLLECTOR 
II =:J......C:EF 

9042 
2/1p=LR 

:: 20!Jo* 
NOOE 

LR= LOAD RESISTOR OUTPUT, EF=EMITTER FOLLOWER OUTPUT 

3 & 4-INPUT NAND GATES 

9043 
2/1~LR 
::~20/10* 

LR= LOAD RESISTOR OUTPUT 

DUAL AND/NOR FUNCTION 

9005 

20~2~ 
II 200/120 
II 

II 

EXP. 

EIGHT-INPUT NAND GATE 

9007 
20~2 

:: ~0. 01120 II 
II 
II 
II 

3-48 

9930 
1/10~4, :: 165 

II 

NOOE 

9961 
1110~151 

:: 1 55 
II 

NODE 

*See Note 1 



CCSL COMPOSITE DATA SHEET 

CCSL INPUT LOAD It DRIVE FACTORS 

DUAL 4-INPUT EXPANDERS 

9006 
20/, 

1 ~2 ~LLECTOR 
: : :::::::t....FE MITTER 

HEX INVERTERS 

9935 

N00~45 

9936 
1'1o~4s 

2-2-2-3-INPUT AND/NOR FUNCTION 

DUAL 4-INPUT BUFFERS 

9009 
40A 

.~4 ~00/360' 
ll 
II 

9937 

1~0~5/55 

DUAL 4-INPUT DRIVER 

9944 
Y, OPEN 
~~ 3:r·· _COLLECTOR 
u .. 



R-S FLIP-FLOPS 

II 

II 

s46 II 

Y&.5 .. 
II 

II 

9040 

4/2.5 

2/0.s 

%.5 
II 

2/o.a 
II 

4/2.5 

J-K FLIP-FLOPS 

CCSL COMPOSITE DATA SHEET 

CCSL INPUT LOAD & DRIVE FACTORS 

9111 

s Q 

R Q 
Co 

2/Js 

20110* 

* 20Ao 

9000 

54/32 

1151,3 

115f73 

'ls.5 .. 
4'1e 

14.5 
II 

200/120 

9931 

1/6.5 

" 6/19 
Ys.5 

II 

9945 

2~8 

24/so 116.5 
.. 4/ie 

14.5 
24/ao " 

2!Je 

9941 

2;., 

11¥,3 

11~5 

2/1e 

* See Note 1 



CCSL COMPOSITE DATA SHEET 

CCSL INPUT LOAD & DRIVE FACTORS 

BINARY 

9950 

Yi1 

OJi 5 _ ~ 300/65 
30pF~s"'Uor 

30 pf ~R r-- 0L2.00165 

OJis-f. 

1;,1 

ONE-SHOTS (MONOSTABLE} 

9941 & 9951 

DUAL FLIP-FLOPS 

I CP I 

12o/i2~-200/120' 
I c 

0 I 
I ,54/32 I 
I 9021 L ______ _J 

r----2'1-a -..., 
I 116 5 so 23/73 I I . J Q I 
I 116.5 23/73 I 
f 4!3s I 
I 211a I 
114.5 23f731 
S/36 

114.s ........----cJlll 231 I 
I 731 

I 9099 I 
L-------1 



DUAL FLIP-FLOPS 
(continued) 

CCSL COMPOSITE DATA SHEET 

CCSL INPUT LOAD & DRIVE FACTORS 

DUAL FULL-ADDERS 

,------, 
I I 
I I 
I I 
I I 
I ao48 I 
I s%s I 
I 8%8 1 so1i08 I 
I I 
I 140/a4 I 
L __ 9302 __ ..J 

OUTPUT LEVELS VERSUS LOADING 

GATE TYPE ELEMENTS BUFFER ELEMENTS 

100 

80 

60 

40 

20 

0 
0 .l .2 .3 .4 .5 

Vol· VOLTS 

FIG. 1 

6k PULL-UP 

0 L..----1.....-L----'-----''----' 
2.2 2.4 2.6 2.8 3.0 3.2 

VoH - VOLTS 

FIG. 3 

360 

300 

240 

180 

120 

60 

0 
0 .l .2 .3 .4 .5 

VOL - VOLTS 

FIG. 2 

2k PULL-UP 
120 

l\. 

\ 
I\ !.-2k!+30'!>) 

" 

100 

80 

60 

'\ 
rm? ~ 

20 

0 
2.0 2.5 3.0 3.5 4.0 4.5 

v011 - VOLTS 

FIG. 4 *See Note l 



TT11L9016 
HEX INVERTER 

TRANSISTOR-TRANSISTOR MICROLOGIC® INTEGRATED CiRCUITS 
A F-Ai-RC-H-tt.-0--C-GM-P-AT-i-BlE CU-U-RRE-tHStN-K-ttffi lOG\C PR66ttel-

GENERAL DESCRIPTION 

The 9016 consists of six TTµL gates where each gate performs a single inversion function. 

Designedforhighspeedoperation, the 9016 is very useful where a number of complement sig

nals are desired simultaneouslyw 

FEATURES 

• High Speed Operation 

• Input Diode Clamping 

• High Capacitive Drive Capability 

• The input/ output characteristics provide easy interlacing with 
Fairchild DTµL, LPDTµL, TTµL and MSI families (CCSL.) 

• All ceramic "HERMETIC" packages 

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

storage Temperature 
Temperature (Ambient) Under Bias 
V CC Pin Potential to Ground Pin 

Input Voltage 
Voltage Applied to Outputs 

ORDER INFORMATION 

-65°C to +150°C 
-55°C to +125°C 

-0. 5V to +8V 

-0. 5V to +5. 5V 
-0. 5V to +V CC value 

Specify U3I90165XX for flat package and U6A90165XX for Dual-In-Line package, where 5XX 

is 51Xfor -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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TYPICAL DUAL IN-LINE PACKAGE 

[~] 

ra\ . . \ 
r---350MAl<--!-NOT£1 i f----1-.200 IW. 

.020 ---+-t I n .. , .120 TV!' -j---j I ' I 

t I 
.78' 

l 
8 

. ~:~-I 
i. i..eadsareinter1t1edforinsertion in hole rows on .300"centers. They are 

purposelyshippedwittt'positive"(.350)misalignmenttofac.ilitate1nsertion 

2.9Nrd·dr11lingd1mens1onsshouldequaryourpract1cetoraconvent1onal.020 
inch diameter lead. 

TYPICAL FLAT PACKAGE 

TOP VIEW 

.05 ____ ___,_J_ 

LOGIC DIAGRAM 

4 

VCC = Pin 14 

8 
GND =Pin 7 

10 

12 

l=~IRCHILCJ 

SEMICONDUCTOR 
A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 



TRANSISTOR-TRANSISTOR MICROLOGIC®I. C. 

ELECTRICAL CHARACTERISTICS 0°C to +75°C, Vcc=5.0V ±5% 

LIMITS 

SYMBOL CHARACTERISTICS 0°C +25°C +75°C l UNITS 
MIN. MAX. MIN. TYP. MAX. MIN. MAX. 

YOH Output High Voltage 2.4 2.4 3.0 2. 4 

VOL Output Low Voltage o. 45 o. 2 0.45 0.45 

VIH Input High Voltage 1. 9 1. 8 1. 6 

VIL Input Low Voltage o. 85 o. 85 0.85 

IF Input Load Current -1. 6 -1. 0 -1. 6 -1. 6 

IF Input Load Current -1.24 -0.97 -1. 24 -1.24 

IR Input Leakage Current 15 60 60 

tpd+ Turn Off Delay 
3 8 15 

tpd- Turn On Delay 3 7 13 

* Pulse Tested (pulse duration • 50 msec.) 

ELECTRICAL CHARACTERISTICS -55°C to +125°C, Vcc=5.0V ±10% 

SYMBOL CHARACTERISTICS 

VOH Output High Voltage 

VOL Output Low Voltage 

VIH Input High Voltage 

VIL Input Low Voltage 

IF Input Load Current 

IF Input Load Cur rent 

IR Input Leakage Current 

tpd+ Turn Off Delay 

tpd- Turn On Delay 

* Pulse Tested (pulse duration = 50 msec. ) 

tpd TEST CIRCUIT 

f "'lmHz lSpFI_ 
AMP"' 4V 
WIDTH"' 200ns 
tr=lt slOns 

V1N 

D.U.T. 

VouT 

NOTE: CAPACITANCE 
INCLUDES JIG 

--

0°C 
MIN. MAX. 

2.4 

0.4 

2.0 

o. 8 

-1. 6 

-1. 24 

~ 8 PROBE CAPACITY. 

LIMITS 

+25°C +75°C 
MIN. TYP. MAX. MIN. MAX. 

2.4 2. 7 2.4 

0.2 0.4 0.4 

1. 7 1.4 

0.9 0,8 

-1.10 -1. 6 -1. 6 

-0. 97 -1.24 -1. 24 

15 60 60 

3 8 12 

3 7 10 

LOADING RULES 

INPUT 
LEVEL 

HIGH 

LOW 

LOAD 
FACTOR 

FANOUT OUTPUT 
STATE 51X 59X 

HIGH 

LOW 

22 

11 

l HIGH LEVEL LOAD = I 
R 

1 LOW LEVEL LOAD "' ~ 

3-54 

20 

10 

Volts 

Volts 

Volts 

Volts 

mA 

mA 
µA 

ns 

ns 

UNITS 

Volts 

Volts 

Volts 

Volts 

mA 

mA 

µ.A 

ns 

ns 

CONDITIONS & COMMENTS 

vcc "" 4,75V, IOH =-1.2 mA 

VIL • VALUE INDICATED 
BELOW 

vcc .. 4. 75V, IOL '"' 14.1 mA 

vcc .. 5. 25V, IOL '"' 16.0 mA 

Guaranteed input high threshold 
for all inputs. 

* Guaranteed input low th_reshold 
for all inputs. 

vcc = 5.25V, VF '"' 0,45V 

vcc = 4, 75V VF '"' 0.45V 

vcc = -0.~, "VR = 4."SV 

vcc = 5.0V 

CL = 15pF 

CONDITIONS & COMMENTS 

Vee = 4.5V, IOH • -1.32mA 

VIL ., VALUE INDICATED 
BELOW 

vcc "' 4. 5V, IOL == 13. 6mA 

Vee = 5.5V, IOL .. 17.6mA 

G~ranteed input high threshold 
for all inputs. 

*Guaranteed input low threshold 
for all inputs. 

v c_c_ = 5, 5V VF .= 0.4V 

Vee "" 4. 5V VF = 0.4V 

vcc = 5. 5 V, V R = 4. 5 V 

vcc = 5.0V 

CL = 15pF 

SCHEMATIC DIAGRAM 

R] = 4_0kSl 

R2= 1.25k.O. 

R3= 1.5k.n 

R4= 150.n 

R5 = 4.0k.n 

Rs• son 

Vee 

* INPUT DIODE CLAMP 



TTµL 9020 

DUAL JKK FLIP-FLOP 

A FAIRCHILD COM-PATIBLE CURRENT S1NKING LOGIC PRODUCT 

GENERAL DESCRIPTION 

The 9020 consists of two JK flip-flops with a common clock, separate J, K, and K inputs 
and a common JK input. The JKK design allows the 9020 to be operated as a D type flip
flop or as a standard J-K f~ip-flop. Incorporated in the element is a single clock buffer 
which reduces clock loading. 

Tne joint (jK) input to the fiip-flops can be used to advantage for gating information into 
the flip-flops. This common input removes the necessity of gating clock waveforms and can 
result in an improved logic design requiring fewer circuits. It also minimizes clock skew 
problems if a single clock line is used and all the clock drivers are tied together. 

FEATURES 

• 50 MHz operation 
• Master-slave circuit 

• Common buffered ciock input 

• Separate JKK inputs 

• Common Input Enable logic 

• Separate Direct Clear inputs 

• The input/output characteristics provide easy interfacing with Fairchild DTµL, 
LPDTµL, and MSI families (CCSL). 

• AH ceramic ''HERMETIC" 16-pin Dual In-Line package 

• Input Diode Clamping 

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

Storage Temperature -65° C to + 150° C 
Temperature (Ambient} Under Bias -55°C to +125°C 
V cc Pin Potential to Ground Pin -0.5V to +8V 
Input Voltage -1.5V to +5.5V 
Voltage Applied to Outputs -0.5V to V cc Value 
Current Into Output When Output is Low 50 mA 

ORDER INFORMATION 

Specify U6B9020XXX for 16 pin Dual In-Line 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. 

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

NOTES: 

PHYSICAL DIMENSIONS 

r3\ 
!-350 MAX.-i 

NOTE (1) 

1. Leads are intended for insertion in hofe rows on 
_300·· ceni.ers. They O.ie p-.::-pose!y shipped with 
"positive" (.350) misalignment to facilitate insertion 

2. Board-drilling dimensions should equal your 
practice for a conventional .020 I inch d1amete r lead. 

LOGIC DIAGRAM 

Q 6 

a 1 

2 

K 0 9 
Co 

15 

l=~IRCHIL.CJ 

SEMICONDUCTOR 
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FAIRCHILD TTµl INTEGRATED CtRCUITS 

Tf!IUTH T AILE 

SYNCHRONOUS ENTRY 
J-K MODE OPERATION 

INPUTS@t0 OUTPUTS il t 0 +1 

JK J K•K a a 
14 3(13) 5( 11) • 4( 12) 6(10) 7(9) 

L x x ( 1) No Chaflle 
H L L ( 1} No Chante 
H L H L H 
H H l H L 
H H H Toggjes 

NOTES: 

( 1} For no change of outputs, the J and K inputs or the 
common JK input must remain low for the enttre 
~iod in which the clock pulse is at low k>gic ktvet 

(2) K inputs should be grounded when not in use. 

SWITCHING TIME TEST CIRCUITS: 

FREQ~ 2 MHz 
PULSE WtDTH :aw 250 ns 
RlS£ TIME< 11 ns 
FALL TIME< 15 ns 
AMPLITUDE ~ 4V 

ALL INPUTS 
TIED TOGETHER 

V1N CP 

2 

Vee 

R 

Q 

VouT I 

ASYNCHRONOUS ENTRY 
INDEPENDENT OF CLOCK & 

SYNCHRONOUS INPUTS 

INPUTS OUTPUTS 

Co a a 
1(15} 6(10} 7(9) 

L L H 
H No Change 

H = Most positive logic level 
L = Most negative logic level 
X = Could be high or low 

LOADING RULES 

INPUTS LOADING 

J, K, K 1 

CP 2 

JK 4 

CD 2.7 

OUTPUTS FANOUT 

0,0 10 

VouT l 

Q 10 

IcL 
-

Q 9 

Icl 
-

PIN 16 =Vee 

PJN 8 = GND 

I 



I 
I. FAIRCHILD T~µL INTEGRATED CIRCUITS 

ELECTRICAL CHARACTERISTICS 

INDUSTRIAL TEMPERATURE RANGE 0°C to 75°C, Vee 5.0V ±5% 

···---·-·· ---- ---

LiMiTS 1 0°C 25°C 75°C SYMBOL CHARACTERISTIC UNITS CONDITIONS & COMMENTS 
MIN. MAX. MIN. TYP. MAX. MIN. MAX. 

VoH Output High Voltage 2.4 2.4 3.0 2.4 Volts Vee= 4.75V, loH = 1.2 mA 

VoL Output Low Voltage 0.45 0.21 0.45 0.45 Volts Vee= 4.75V, loL = 14.1 mA 
I I Vee= 5.25V, loL = 16 mA I 

j Input High Voltage 
I I 

l I Volts V1H 1 1.9 I 1.8 1.6 Guaranteed input high threshold 

l l l for all inputs. 

V1L I input Low Voltage I I o.85 l I I 0.85 I 8 ! 0. 51 Volts Guaranteed input low threshold 
for all inputs. 

IR J, K, K Leakage Current 5 60 60 µ.A Vee= 5.25V, VR = 4.5V 
21R Clock Input 10 120 120 Gnd. on other inputs. 
41R J-K Input 20 240 240 

IRS Asynchronous Inputs 14 160 160 

jF I J, K, K Input Current 

I 
i -1.60 I 

I 
-l.O , -1.60 I 

I 
-1.601 mA I Vee= 5.25V VF= 0.45V 

21F Clock Input -3.20 -2.0 -3.20 -3.20 VA= 4.5V 
41F J-K Input I -6.40 I -4.0 -6.40 -6.40 on other inputs. 

IFSI Asynchronous Inputs -4.321 

IF J, K, K Input Current -1.41 I 
2iF I Ciock input -2.a2 I 
41F J-K Input -5.641 

IFSI I Asynchronous Inputs -3.78 
l t tpd+ l 
i ! 

tpd-

trelease 

tset-t.1p 

Negative Clock 
nu!se width I,.. 

SWITCHING TIME TEST CIRCUITS (Continued; 

NOTES: 

R = 2K, ±5%, "h.W 
C1 = 15 pF ±5% 
CL= 15 pF ±5% 

C1 & CL include all probe and jig capacity. 
Very short stranded or printed wire should 
be used for all interconnections. 
Probes should be connected directly to the 
input & output pins. 

12 

16 

-2.7 -4.32 

-0.94 -1.41 
-1.88 -2.82 
-3.76 -5.64 
-2.54 -3.78 

13 22 

21 35 

6 1 

7 

11 

3-57 

-4.32 

...,.1.41 mA 
-2.82 
-5.64 
-3.78 

I ns I 

ns 

ns 

ns 

ns 

WAVEFORMS 

Vour 1 

AND Vour 2 

Vee= 4.75V 

Vee= 5.0V 

CL= 15 pF 

Toggle 
Condition 

--



FAIRCHILD TTµL INTEGRAT~D CIRCUITS 

ELECTRICAL CHARACTERISTICS 

MILITARY TEMPERATURE RANGE -55°C to +125°C, Vee 5.0V ±10% 

LIMITS 1 
SYMBOL CHARACTERISTIC -55°C 25°C 125°C UNITS! CONDITIONS & COMMENTS 

MIN. MAX. MIN. TYP. MAX. MIN. MAX. I 
l 

VoH Output High Voltage 2.4 2.4 2.7 l 2.4 i Volts I Vee= 4.5V, loH = 1.2 mA 
l 

VoL Output Low Voltage 

l 
0.4 0.21 0.4 I 0.4 Volts !Vee= 4.5V, loL = 12.4 mA 

/vee = 5.5V, loL = 16 mA 

V1H Input High Voltage 2.0 T 1.7 I 1.4 Volts J Guaranteed input high threshold 

l 1 for all inputs. 

VIL Input Low Vol.tage I 0.8 0.9 0.8 Volts Guaranteed input low threshold 
for all inputs. 

IA J, K, K Leakage Current 5 60 60 µA Vee= 5.5V, VA= 4.5V 
21R Clock Input 

I 
10 1120 120 Gnd. on other inputs. 

41A J-K Input 20 240 240 
I As Asynchronous Inputs I 14 J160 160 

IF J, K, K Input Current -1.60 -1.1 I -1.60 -1.60 mA !Vee= 5.5V VF= 0.4V 
21F Clock Input -3.20 -2.2 -3.2 

l 
-3.2 I 41F J-K Input -6.40 -4.4 -6.40 -6.40 

I IFSI Asynchronous Inputs l -4.32 -3.0 -4.32 -4.32 VA= 4.5V 

IF J, K, K Input Current 1-1.24 -0.91 -1.24 
I 

-1.24 mA Vee= 4.5V on other inputs 
21F Clock Input -2.48 -1.82 -2.48 -2.48 
41F J-K Input 1-4.86 -3.64 -4.96 l -4.96 

IFSI Asynchronous l -3.29 -2.48 -3.29 -3.29 

tpd+ I l 13 22 I ! J Each Flip-Flop Vee= 5.0V 
I ins 

T 21 35 
T l CL= 15pF tpd- I ns 

l 
trelease l 6 1 ns 

tset-up 12 7 ns 

Negative Clock 16 11 ns Toggle 
pulse width I Condition 

l 

3-58 



GENERAL DESCRIPTION 

TT~L 9022 
DUAL JK FLIP-FLOP 

A FAIRCHILD COMPATIBLE CURRENT SINKING LOGIC PRODUCT 

The 9022 consists of two JK flip-flops with a common clock, separate J and K inputs and a common 

JK input. The JK design allows the 9022 to be operated as a D type flip-flop or as a standard J - K 
PHYSICAL DIMENSIONS 

I 
flip-flop. Incorporated in the element is a single clock buffer which reduces clGCk loading. I 

The joint (JK) input to the flip-flops can be used to advantage for gating information into the flip-flops. j 

It also minimizes clock skew by allowing separate enable control of flip-fleps when they are connected I .200 MAX. 

r-±:~-i ,,I 
I-,,. - -oj I I 

to a common clock buss. 1 

I 
~ 
l~i 

I 

FEATURES 

• 35 MHz operation 

• Master-slave circuit 

• Common buffered clock input 

• Separate JK inputs 

• Common Input Enable logic 

• Separate Direct Clear and Direct set inputs 

• The input/output characteristics provide easy interfacing with Fairchild DTµL, LPDTµL, and MSI 
families (CCSL). 

o All ceramic "HER,.,1:ETIC" 16-pin Dual In-Line pacJr-_age 

• Input Diode Clamping 

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

Storage Temperature 
Temperature (Ambient) Under Bias 
V CC Pin Potential to Ground Pin 

Input Voltage 
Voltage Applied to Outputs 

Current Into Output When Output is Low 

ORDER INFORMATION 

-65°C to +150°C 
-55°C to +125°C 

-0. 5V to +8V 

-0. 5V to +5. 5V 
-0. 5V to V CC Value 

50 mA 

SpecifyU6B9022XXXfor 16 pin Dual In-Line package where XXX is 51X for the -55°C to +125°C tem

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

SEE 
NOTE (1) 

.150 
1YP 

I 

l.L.eld1.11rei11tendedforinserhon1nholerm.son.300~c.en1an.. The)'•r• 
purposel7 ShiPs-d••tlt 'positive" (.35011111sa1,.nment lo f.c1htat• 1ns-tbon 

LOG IC DIAGRAM 

14 

I • I f · 
I I., 11 

15 

6 

7 

10 

9 

FJ=\.I RC H I LC 

SEMICONDUCTOR 
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FAIRCHILD TTpl INTEGRATED CIRCUITS 

TRUTH TABLE 

SYNCHRONOUS ENTRY J ·K MODE OPERATION 

INPUTS ti' tn OUTPUTS@tn+l 

JK J K Q Q 
14 3(13) 4(12) 6(10) 7(9) 

L x x (1) No Change 

H L H (1) No Change 

H L L L H 

H H H H L 

H H L Toggles 

NOTES: 

(1) For no change of outputs, the J and K inputs or the 
common JK input must remain low (K = High) for 
the entire period in which the clock pulse is at low 
logic level. 

(2) K inputs should be grounded when not in use. 

ASYNCHRONOUS ENTRY INDEPENDENT 

OF CLOCK & SYNCHRONOUS INPUTS 

INPUTS OUTPUTS 

SD CD Q Q 

5(11) 1(15) 6(10) 7(9) 

L L H H 

L H H L 

H L L H 

H H No Change 

H = Most positive logic level 

L = Most negative logic level 

X = Could be high or low 

LOADING RULES 

INPUTS LOADING 

J,K 1 

CP 2 

JK 4 

CD& SD 2. 7 

OUTPUTS FANOUT 

Q, Q" 10 

SWITCHING TIME TEST CIRCUITS 

FREQ.~2MHz 
PULSE WIDTH ~ 250ns 
RISE TIME< 15ns 
FALL TIME< 15ns 

l AMPLITUDE ~ 4 V 
y 

PULSE 
GEN. 

2 
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FAIRCHILD TTul INTEGRATED CIRCUITS 

EUCTRIC_AL CHARACT-ERISTJCS 

I 

iNDUSTiUAL TEMPERATURE RANGE 0°C to 75°C, Vee 5.0V ±5% 

LIMITS 

SYMBOL CHARACTERISTIC 0°C 25°C 

MIN. MAX. MIN. TYP. 

VOH Output High Voltage 2. 4 2. 4 3. 0 

VOL Output Low Voltage 0.45 . o. 21 i 

I 
i 

l l l l 
VIH Input High Voltage 1. 9 1. 8 

VIL j Input Low Voltage I I o. ss I I T I I 

IR ~,K Leakage Current 5 

2IR Clock Input 10 

41i? J-K Input 20 

~ Asynchronous Inputs 14 

IF J,K Input Current -1. 60 -1.0 

2IF Clock Input -3. 20 -2Q 0 

4IF J-K Input -6.40 -4.0 

2sx Asynchronous Inputs -4.32 -2.7 

IF J,K Input Current -1. 41 -OQ94 

2IF Clock Input -2.82 -1. 88 

4IF J-K Input -5. 64 -3. 76 
1' 1 Asynchronous Inputs -3. 78 -2. 54 m 

tpd+ 12 

t pd- 21 

trelease 6 

tset-~ 12 7 

Negative Clock 16 11 
pulse width I 

SwiTCHiNG TiME YEST CIRCUITS (Continued) 

NOTES: 

R = 2K, ±5%, l/2W 

CI 15 pF ±5% 

CL 15 pF ±5% 

c
1 

& CL include all probe and jig capacity. 

Very short stranded or printed wire should 

be used for all interconnections. 

Probes should be connected directly to the 

input & output pins. 

75°C UNITS CONDITIONS & COMMENTS 

MAX. MIN. MAX. 

2.4 Volts V CC= 4. 75V IOH = -1. 2 mA . 

0.451 i O. 45 ; Volts ·Vee= 4.75V, IOL = 14.1 mA 

1 Vee= 5.25V, IOL = 16 mA l 
11. 6 Volts Guaranteed input high threshold 
I for all inputs. 

o.as1 I O. 85 I Volts I Guaranteed input low threshold 
for all inputs. 

60 60 µ.A V CC = 5. 25 V, V R = 4. 5 V 

120 120 Gnd. on other inputs. 

240 240 

160 160 

-1. 60 -1. ()0 mA vcc = 5.2sv VF..: 0.45V 

-3. 20 -3.20 VR = 4. 5V 

-6.40 -6.40 on other inputs. 

-4. 32 -4.32 

-1.41 -1.41 mA vcc=4 •. 75V 

-2.82 -2.82 

-5. 64 -5. 64 

-3. 78 -3. 78 

22 ns vee = 5.ov 

35 ns e = L 
15 pF 

1 ns 

ns 

Toggie 
Condition 

WAVEFORMS 

1.5V~ 
GNOL 

l.5vl 

GND[ 

I 
l 



FAIRCHILD TTuL INTEGRATED ,CIRCUITS 

ELECTRICAL CHARACTERISTICS 

MILITARY TEMPERATURE RANGE -55°e to +125°e, Vee 5.0V ±10% 

LIMITS 

SYMBOL CHARACTERISTICS -55°C 25°C 125°C UNITS CONDITIONS & COMMENTS 

MIN. MAX. MIN. TYP. MAX. MIN. MAX. 

VOH Output High Voltage 2. 4 2.4 2. 7 2. 4 Volts vcc=4.5V, 10 H=-1.2mA 

VOL Output Low Voltage 0.4 0.21 0.4 0.4 Volts Vee= 4. 5V, IOL = 12.4 mA 

V CC = 5. 5 V, IOL = 16 mA 

VIH Input High Voltage 2. 0 1. 7 1. 4 Volts Guaranteed input high threshold 
for all inputs. 

VIL Input Low Voltage o. 8 o. 9 o. 8 Volts Guaranteed input low threshold 
for all inputs. 

L J,K Leakage Current 5 60 60 µ.A V CC = 5. 5 V, V R = 4. 5 V 
rt 

2IR Clock Input 10 120 120 Gnd. on other inputs. 

4IR J-K Input 20 240 240 

IR_S_ Asynchronous Inputs 14 160 160 

IF J,K Input Current -1.60 -1.1 -1.60 -1.60 mA vcc = s. 5V VF= 0.4V 

2IF Clock input -3. 20 -2. 2 -3. 2 -3. 2 

4IF J-K Input -6.40 -4. 4 -6.40 -6.40 

1FSI 
Asynchronous Inputs -4,32 -3. 0 -4.32 -4. 32 VR = 4. SV 

IF J,K Input Current -1. 24 -0. 91 -1. 24 -1.24 mA V CC= 4. 5V on other inputs 

2IF Clock Input -2.48 -1. 82 -2.48 -2.48 

4IF J-K Input -4.86 -3.96 -4.96 -4.96 

IFS! Asynchronous -3. 29 -2. 48 -3. 29 -3. 29 

tpd+ 12 22 ns Each Flip-Flop vcc = s.ov 

tpd 21 35 ns CL= 15 pF 

trelease 6 1 ns 

t set-u_E_ 
12 7 ns 

Negative Clock 16 11 ns Toggle 
pulse width Condition 



M11L9033 
16-BIT MEMORY CELL 

MEMORY MICROLOGIC® INTEGRATED CIRCUITS 
A FAIRCHILD COMPATIBLE CURRENT SINKING LOGIC PRODUCT 

GENERAL DESCRIPTION - The M,ul9033 is a Planar* epitaxial integrated 16-bit, bit-oriented, non-destructive 
readout memory cell, compatible with Fairchild Transistor-Transistor Micrologic® (TIµl) and other Compatible 
Current-Sinking logic (CCSL) integrated circuits. This memory cell, organized as 16 words by one bit, is 

. designed foi high-speed scratch-pad memory applications. 

OPERATION - The memory cell consists of 16 R-S flip-flops arranged in an addressable four-by-four matrix. 
The desired bit location is selected by raising the coincident X-Y address lines to a logic "H" !eve! (>2.l 
voits) and hoiding the non-selected address lines at logic "l" level ( <0.7 volts). As many as four locations 
may be addressed simultaneously without destroying stored information. The stored data and its complement 
at the addressed bit location . may be read at the output terminals. If the addressed bit location contains a 
"l", the S1 output will be low and the S0 output will be high. If the addressed bit location contains a "O", 
the S 1 output will be high and the S0 output will be low. 

Writing is accomplished by activating one of the write amplifiers. To write a "l", the desired bit location is 
addressed and the input of the "write one" (W 1) amplifier is raised to a High level. To write a "O", the 
input of the "write zero" (W0) amplifier is raised to a High level. 

The outputs are open-collector, which may be wire "OR"ed for word expansion. (The output transistors are 
off when none of· the bits are selected.) An external resistor should be returned to Vee to pull-up the 
wire "OR"ed outputs. 

FEATURES 

• CCSL COMPATIBLE 
• OUTPUT WIRED-OR CAPABILITY 
• TRUE AND COMPLEMENTARY OUTPUTS ARE PROVIDED 
• NON DESTRUCTIVE READ OUT 

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

Storage Temperature 
Temperature (Ambient) Under Bias 
Vee Pin Potential to Ground 
Input Pin Voltage 
Curreni: inio Output Terminai 
Output Voltage 

-65°C to + 150°C 
-55°C to +125°C 
-0.5 V to +8.0 V 
-1.5 V to +5.5 V 

lOOmA 
-0.5 V to +8.0 V 

ORDER INFORMATION- Specify A319033XXX for Flat Package or A6A9033XXX for Dual In-line (T0-116) pack
age where XXX is 51X for -55°C to 125°C temperature range or 59X for the 0°C to 75°C range. The last 
digit in the order code is 1 for 40 mA Fanout and 2 for 20 mA Fanout. 

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

PHYSICAL DIMENSIONS 
In Accordance With 

JEDEC (T0-116) Outline 
Dual In-Line Package 

f Til I 

. . 
NOTE l+.375 MAX.--j 

1. Leads are intended for insertion in hole rows 
on .300" centers. They are purposely shipped 
with "positive" (.350) misalignment to fa
cilitate insertion. 

2. Board drilling dimensions should equal your 
practice for a conventional .020 inch diame
ter lead. 

PHYSICAL DIMENSIONS 
In Accordance With 

JEDEC (T0-86) Outline 
CERPAK I 14 lead 

~ 
~=========~i1 ~11==~====-~~~-.--

1 

• JJT1050 .260 
.240 

I 
.019 J:=:====j._~1)---.1...-, __..pz:;.-----*~ 
.015 f-:~~g-j r--:~;g---j 

TOP VIEW 

:g:) c:~. 
t -....==c=====:Ji§§§~= 

!--:~~--1 

9033 

*Planar is a patented Fairchild proces-s. 

l=~IRCHILCJ 

SEMICONDUCTOR 
A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 



FAIRCHILD MEMORY MICROLOGIC® INTEGRATED CIRCUIT • Mµ.L9033 

ELECTRICAL CHARACTERISTICS (TA = -55°C to +125°C, Vee = 5.0 V ± 10%) 

LIMITS 

I 

SYMBOL TEST MIN. MAX. UNITS TEST CONDITIONS 

IFx X Address Input Load Current 11 mA Vee = 5.5 V, Vx = 0 V, Vy = 4.5 V, other X inputs grounded 
IFY Y Address Input Load Current 11 mA Vee = 5.5 V, Vy= 0 V, Vx = 4.5 V, other Y inputs grounded 
I Rx X Address Input Leakage Current 400 µA Vee = 5.5 V, Vx = 4.5 V, other X and Y inputs grounded 
IRY Y Address Input Leakage Current 400 µA Vee = 5.5 V, Vy= 4.5 V, other X and Y inputs grounded 
IFw Write Input Load Current 1.5 mA Vee = 5.5 V, Vw = 0 V 
IRw Write Input Leakage Current 100 µA Vee = 5.5 V, Vw = 4.5 V, 
Ice Power Supply Current 65 mA Vee = 5.5 V, All Inputs Grounded 
lsv Power Supply Current at Vee= 7 V 84 mA Vee = 7.0 V, All Inputs Grounded 

lcEx Output Leakage Current 250 µA Vee= 5.5 V, VCEx = 5.5 V, all inputs grounded 
VOL Output Low Voltage 0.45 v Vee= 4.5 V, One Bit Selected IOL = 20 mA (A6A9033512 - A3F9033512) 

VXY(WJ Address Input Threshold to Prevent Writing 0.75 V* Vee= 5.0 V, other X and Y grounded. Alternately pulse Wa and W,, 
cell must not change state. 

VXY(WJ Address Input Threshold to insure Writing 2.1 V* Vee= 5.0 V, other X and Y grounded. Alternately pulse Wa and W,, 
cell state must alternate. 

VXY(RJ Address Input Threshold to Prevent Reading 0.8 v Vee = 5.0 V, other inputs grounded. Both outputs must be on "high" state. 

VXY(R) Address Input Threshold to Insure Reading 2.1 V* Vee= 5.0V, other X and Y grounded. Alternately pulse Wa and W1, 

cell state must alternate. 

Vw1w1 Write Input Threshold to Prevent Writing 0.8 V* Vee= 5.0 V, one X and one Y to 4.5 V, other X and Y grounded. One write 
input to Vwcwl' pulse the other write input. If Wa is pulsed, Sa will assume 
low state. If W1 is pulsed, S1 will assume low state. 

VW(WJ Write Input Threshold to Insure Writing 2.1 V* Vee= 5.0 V, one X and one Y to 4.5 V, other X and Y grounded. One write 
input to Ywiwi• pulse the other write input. If Wa is pulsed, S1 will assume 
low state. If W 1 is pulsed, Sa will assume low state. 

ELECTRICAL CHARACTERISTICS (TA = 0°C to 75°C, Vee = 5.0 V ± 5%) 

LIMITS 
SYMBOL TEST MIN. MAX. UNITS TEST CONDITIONS 

IFx X Address Input Load Current 11 mA Vee = 5.25 V, Vx = 0 V, Vy= 4.5 V, other X inputs grounded 

I 
IFY Y Address Input Load Current 11 mA Vee = 5.25 V, Vy = 0 V, Vx = 4.5 V, other X inputs grounded 

IRX X Address Input Leakage Current 400 µA Vee = 5.25 V, Vx = 4.5 V, other X and Y inputs grounded 

I 
IRY Y Address Input Leakage Current 400 µA Vee = 5.25 V, Vy = 4.5 V, other X and Y inputs grounded 

IFw Write Input Load Current 1.5 mA Vee = 5.25 V, Vw = 0 V 

I IRw Write Input Leakage Current 100 µA Vee= 5.25 V, Vw = 4.5 V 
Ice Power Supply Current 65 mA Vee= 5.25 V, All Inputs Grounded 

lsv Power Supply Current at Vee= 7 V 95 mA Vee = 7.0 V, All Inputs Grounded 

le Ex Output Leakage Current 250 µA Vee= 5.25 V, VcEx = 5.5 V, all inputs grounded 

VOL Output Low Voltage 0.45 v Vee = 4.75 V, One bit selected IOL = 20 mA (A6A9033592 - A3F9033592) 
IOL = 40 mA (A6A9033591 - A3F9033591) 

VXY(W) Address Input Threshold to Prevent Writing 0.8 V* Vee = 5.0 V, other X and Y grounded. Alternately pulse Wa and W 1, 

cell must not change state. 

I 

VXY(WJ Address Input Threshold to insure Writing 2.0 V"" Vee = 5.0 V, other X and Y grounded. Alternately pulse Wa and W" 
cell state must alternate. 

VXY(RJ Address Input Threshold to Prevent Reading 1.0 v Vee= 5.0 V, other inputs grounded. Both outputs must be on "high" state. 

VXY(R) Address Input Threshold to Insure Reading 2.0 V* Vee= 5.0 V, other X and Y grounded. Alternately pulse Wa and W1, 

cell state must alternate. 

VW(W) Write Input Threshold to Prevent Writing 1.0 V* Vee= 5.0 V, one X and one Y to 4.5 V, other X and Y grounded. One write 
input to Vwiwl' pulse the other write input. If Wa is pulsed, Sa will assume 
low state. If W 1 is pulsed, S 1 will assume low state. 

VW(W) Write Input Threshold to Insure Writing 2.0 V* Vee= 5.0 V, one X and one Y to 4.5 V, other X and Y grounded. One write 
input to Vwiwl' pulse the other write input. If Wa is pulsed, S1 will assume 
low state. If W 1 is pulsed, Sa will assume low state. 

"" Amplitude of the pulse 2 2.5 V, pulse width 2100 ns. The cell state is determined 35 ns after pulse disappears. 

SWITCHING CHARACTERISTICS 

9033511 9033591 9033592 CONDITIONS 

SYMBOL CHARACTERISTICS -55°C to 125°C 0°C to 75°C 0°C to 75°C UNITS LOAD CL INPUT 
MIN. MAX. MIN. MAX. MIN. MAX. (mA) (pf) 

twp Write Pulse Width 25 25 ns 20 Vee = 5.0 V, One X·Y location 
25 40 Selected 

twR Write Recovery Time 40 35 ns 20 30 
35 40 30 

ton Turn On Delay 25 20 ns 20 30 Vee = 5.0 V, One X·Y location 
35 30 20 100 Switched 

20 40 30 
30 40 200 

to ff Turn Off Read Delay 25 20 ns 20 30 
35 30 20 100 

20 40 30 

I I 30 40 200 
i 



FAIRCHILD. MEMORY MICROLOGIC® INTEGRATED CIRCUIT • MµL9033 

TYPICAL ELECTRICAL CHARACTERISTICS 

ADDRESS INPUT LOAD 
·-GUR-RENf-VER-5-US--

INPUT VOLTAGE 

Vee· 5.ov 
--+---+--..__-+-------+- Ori: X OR ONE Y 

« MEASURED. All 
~ 

6
_
0 

,___ __ --+-_..__-+-------+- OTfER X AND Y i T04.5V 

0 g 4.0 ,____--+-~ ...... -+---+--+------I 

~ 
~ 
~ 2.0 l----1---1--~-----+-+----l-------I 
~ 

5 

2.0 3.G 4.G . 

ADD RESS IN PUT VOLT AGE - VOLTS 

OUTPUT CURRENT VERSUS 
OUTPUT SATURATION VOLTAGE 

_o 20 ,__ __ ,,__,_+----+---+-+---I 

o........._.....___._ _ _.__-+-_...._-+--_.____, 
0 0.2 0.4 0.6 

OUTPUT SATURATION VOtlAGE -VOLTS 

READ DEi.AV VERSUS 
AMBIENT TEMPERATURE 

40 mA LOAD 
..i Vee· 5.ov 

40mA LOAD 
cl ·30pf-

IO 

0.8 

o~_._ _ _.__ _ _.__.____.__~ 

0 25 50 75 

TA - AMBIENT TEMPERATURE - cC 

160 

~ 120 

.,~ 
E 

ADDRESS INPUT LEAKAGE 
---C--URRENT VERSUS-

INPUT VOLTAGE 
Vee. 5.0VT 
All OHER X-Y 
LINES GROUNDED 

L I 
I I 

i I I 

I T T T 
! I I ! 

l l 
i 

i I .A 
I 

I l 
i TA·l25CC - ~~ T ~A·25CC I 

r T ~ ._Jscc 
_....' ' ' IA i 

2.0 4.0 6.0 

ADDRESS INPUT VOLTAGE - VOLTS 

i 

8.0 

POWER DISSIPATION 
VERSUS AMBIENT TEMPERATURE 

Jl IN+ Pl J GRo1orn 

Vee· s.sv 
T _, "--'-

Vee T5.ov 
T 

Vee· 4.sv 

i I 
I 

25 50 75 100 125 

TA - AMBIENT TEMPERATURE - °C 

WRITE PULSE WIDTH 
VERSUS AMBIENT TEMPERATURE 

Vee· 5.ov 

,______._____,__-'-ONE X-Y LOCATION SElfCTED 

15 l----+-----1--+--_,I,___-+-----+--+--~ 

Html Ill 
~ 

5
_
0 

I I I I I I I 

OL..__J--L-.i..---'-----l.~-'---'---' 

-75 -50 -25 25 50 75 100 125 

TA - AMBIENT TEMPERATURE - cc 

----1 r;: slOns • :j I slOns 

X-Y PULSE ~ ~.ov .· . 11!1 6"0~~ l~----f'l ~---
11.0V 1.0VI 

__j ~o r-iwp\tSOns-l 

WRITE 1.Sv---,1 Pl I r~v r-1.5V 
PULSE 2.0V . .-::::!:::!:: ~ _p,-UV 

GND ~ ! 

s5.0ns____.j !.---

OUTPUT 

GND 

· 1 

--+ !.--- s5.0ns 
i+-1wa-I 

i 

ADDRESS INPUT READ 
---nmEsfrot1>---VOtTAG£-vERSUS 

AMBIENT TEMPERATURE 
2.0 ....--~-...----.....--~~~-...-----. 

~cc ·S'.ov T 

t----+--+-+---+-- ONE X·Y LOCATION 
t--1 SElfCTED 

; 1.5 ~-+---+-t-----<t-....i::::o..~---1---t--+----l 
g ~ 
~ ~ 
~ LO >------+----+------<-+-------+--+-----< 

0 
<C 

- i I I I I I I I I ~ o.s I I I I I 

i .I I I I I I I I I 
~ ~ ~ 0 ~ ~ B ~ m 

TA - AMBIENT TEMPERATURE - cc 

READ DEi.AV VERSUS 
AMBIENT TEMPERATURE 

20 mA LOAD 
..i Vee· 5.ov 

20mA LOAD 
cl. 30pf-.__--+----+-~'---+----+-------1 

cl • lOOpf----
~ >---=-----+---+-+--~-+-+--~ 

o.__~_.__l~· __.._.....___.____..____. 
-75 -50 -25 25 50 75 100 125 

T;, - AMBIENT TEMPERATURE - °C 

WRITE RECOVERY TIME 
VERSUS AMBIENT TEMPERATURE 

«> Vee; 5.ov 

20mA LOAD+--~--+--+---+---+----l 
c • 30pf 

~ l J_ 

-1Fs11m 
1

1 

I I ' I I 11 

·: • I I : I I I : I 
~ ~ ~ o 25 ~ ~ ~ m 

TA -AMBIENT lEMPERATURE -cc 

20mA LOAD

11
S.0:

400 

OUTPUT 

I -=-5600 

40mA LOAD

11
S.OV 

1200 

OUTPUT 

cl I -=-330Q 

l 
I 



FAIRCHILD MEMORY MICROLOGIC® INTEGRATED CIRCUIT • MML9033 

APPLICATION: 

A memory utilizing 9033 memory cells may have any desired word length. The number of words in the memory is a multiple of four words. The following 
example of a 64 word memory illustrates how a number of 16 bit memory cells 9033 may be used to construct a typical memory. 

The 64 word memory as shown in Figure A consists of groups of four 9033 memory cells. Each of the groups of four 9033 memory cells supplies one 
bit for each of the 64 words stored in the memory. All bits belonging to one word are stored in the same address location. Therefore, the address of a 
word in the memory is the address of each of the bits of the addressed word in the groups of four 9033 memory cells. The equal outputs of the four 
memory cells are tied together so that each group of four memory cells has one high and' one low level output. 

The six memory address lines from an external source are decoded at the first level with two 9301 decoders. The fourth input to each of the two de
coders can be used as an enable control input to the 64 word memory. If the address enable is at a low logic level, one and only one of the eight 
outputs, 0 to 7, in the illustration assumes a low logic level. If the address enable is at a high logic level, the outputs 0 to 7 of the two decoders 
assume a high logic level, thus none of the 64 words stored in the memory is addressed. The outputs, O to 7, of the two decoders serve as X-and-Y 
address lines. The output signals of the decoders are connected to driving transistors which provide the necessary current to address the memory cells. 

The example given above is only one of the many organizations and is presented as an illustration. Obviously many address decoding schemes may be 
utilized depending on memory size, driver fan-out, decoder fan-out, wiring, heat dissipation, etc. 

Figures B through D show alternative schemes to enter data into the memory cell. 

LOGIC DIAGRAM 

Fig. A 

MEMORY ADDRESS LINES 

ADDRESS ENABLE 

4 BIT 0 BIT 1 BIT 2 --------------------,---,---, 
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I 
I 
I 
I 
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Wo W1 

9033 

Xo--X3 Yo--Y3 

Wo W1 

9033 
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Wo WI 

9033 

s, 

9033 

s, 

lu...-------1-----;t----+----' 

I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 

L...-.-+----1------4~--i~I 

!Yee 
I 

I 
I 
I 
I 
I 

Yccl 
I 

WRITE ENABLE -~---L----_._+-----..i..+------+---'l-+-+-if-+++-t--t--t-+--
- - -J_ L--

c. ~ !"' :-.... .... .... ... ... .... 
:::> :::> :::> :::> :::> 
Cl Cl C> Cl ;;;: C> 

~ 
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Fig. B 
DOUBLE RAIL ACTIVE 

LOW INPUTS AND ENABLE 

TO CELLS 

Fig. C 
SINGLE RAIL ACTIVE 

HIGH INPUT AND ENABLE 

DATA 

TO CELLS 

ENABLE 

Fig. D 
SINGLE RAIL ACTIVE 

LOW INPUT AND ENABLE 
DATA 

ENABLE 



MµL9034 
256-BIT READ ONLY MEMORY 

MEMORY MICROLOGIC® INTEGRATED CIRCUITS 
A FAIRCHILD COMPATIBLE CURRENT SINKING LOGIC PRODUCT 

GENERAL DESCRIPTION - The Fairchild MµL9034 is a 256-bit bipolar transistor read only memory. The 
memory is organized as 32 words of 8-bits each. The words are selected through 5 address lines. The 8 
outputs of the words are uncommitted collectors which may be wired-or'd with the outputs of other ROM's. 
An Enable input is provided for additional decoding flexibility. A low Enable forces al! outputs to be high. 

The contents of the memory are permanently programmed on customer request. 

FEATURES: 
• CCSL COMPATIBLE 
• OUTPUT WIRED-OR'D ABLE WITH OTHER OUTPUTS 
• SINGLE TTL LOAD INPUTS 

ABSOLUTE MAXIMUM RATINGS 

Storage Temperature 
Tempe'rature (Ambient) Under Bias 
Vee Pin Potential to Ground 
Input Pin Voltage 
Current Into Output Terminal 
Output Voltages 

- --ORDER--mFORMATION 

-65°C to +150°C 
-55°C to +125°C 
-0.5 V to +8.0 V 

-1.5 V to 5.5 V 
100 mA 

-0.5 to Vee Value 

Custom Code - Specify AGB9034XXX where XIX is for -55°C to + 125°C temperature range or X9X is for 
0°C to + 75°C temperature range. Remaining X's are to be assigned alphabet letters to customer code. 

Standard Code Available- Specify AGB9034AlA or AGB9034A9A for figures 1 thru 6 code. Specify AGB9034A1B 
or A6B9034A9B for figures 7 thru 0, comma and period code. For additional information on these 
two codes refer to individual data sheets. 
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PHYSICAL DIMENSIONS 

CµL PAC~_A.GE OUTUNE 

SEE 
NOTE (I)------___., 

lll•ds1re1nlendedlor1nserllon1nbolerowson.300"centers.Tll.lyare 
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GND = 8 
Vee= t6 

LOGIC DIAGRAM 
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FAIRCHILD MEMORY MICROLOGIC® INTEGRATED CIRCUIT MµL9034 

ELECTRICAL CHARACTERISTICS (TA = -55°C to +125°C, Vee = 5.0 V ± 10%) 

LIMITS 

SYMBOL TEST -55°C +25°C 
MIN. MAX. MIN. MAX. 

IFA Address Input Load Current 1.6 1.6 

If! Enable Input Load Current 1.6 1.6 

IRA Address Input Leakage Current 100 100 

IRI Enable Input Leakage Current 100 100 

lcEX Output Leakage Current 100 100 

VOL Output Low Voltage 0.45 0.45 

VIL Input Low Voltage 0.8 0.9 

Input High Voltage 2.1 2.0 

ILECTRICAL CHARACTERISTICS (TA= 0°C to +75°C, Vee= 5.0 V ±5%) 

LIMITS 

SYMBOL TEST 0°C +25°C 
MIN. MAX. MIN. MAX. 

IFA Address Input Load Current 1.6 1.6 

IFI Enable Input Load Current 1.6 1.6 

IRA Address Input Leakage Current 100 100 

IRI Enable Input Leakage.Current 100 100 

ICEX Output Leakage Current 100 100 

VOL Output Low Voltage 0.45 0.45 

VIL Input Low Voltage 0.85 0.9 

Input High Voltage 2.0 2.0 

SWITCHING CHARACTERISTICS (TA= +25°C, Vee= 5.0 V) 

LIMIT CONDITION 

SYMBOL (Max.) NOTE LOAD CL 

t++ 50 ns 1 lOmA 30 pf 

t 50 ns 1 lOmA 30 pf --
t+- 50 ns 2 lOmA 30 pf 

t -+ 50 ns 2 10 mA 30 pf 

+125°C UNITS TEST CONDITIONS 
MIN. MAX. 

1.6 mA 

1.6 mA 

100 µA 

100 µA 

100 µA 

0.45 v 

0.8 v 

2.0 v 

V CC = 5.5 V VA = 0 

Vee= 5.5 v VE= 0 

Vcc=5.5V VA=4.5V 

Vee= 5.5 V V1 =4.5 V 

Vee= 5.5 V VcEx = 5.5 V 
Enable Input to 2.0 V 

Vee= 4.5 V lour= 10 mA 
The word containing a "l" bit is 
selected when performing this test. 

Vcc=5.5V 
Enable input grounded. Monitor 
appropriate output to 
guarantee this test. 

Vee= 4.5V 
Enable input grounded. Monitor 
appropriate output to 
guarantee this test. 

+75°C UNITS TEST CONDITIONS 
MIN. MAX. 

1.6 mA 

1.6 mA 

100 µA 

100 µA 

100 µA 

0.45 v 

0.85 v 

2.0 v 

V CC = 5.25 V VA = 0 

Yee= 5.25 v VE= 0 

V CC = 5.25 V VA = 4.5 V 

Vee= 5.25 V V1 =4.5 V 

Vee= 5.25 V YcEx = 5.25 V 
Enable Input to 2.0 V 

Vee = 4.75 V lour= 10 mA 
The word containing a "l" bit is 
selected when performing this test. 

Vee= 5.25 V 
Enable input grounded. Monitor 
appropriate output to 
guarantee this test. 

Vee= 4.75V 
Enable input grounded. Monitor 
appropriate output to 
guarantee this test. 

NOTES: 
(1) To test enable delay, apply input pulse to enable input. The word 

selected must contain a "l" in the bit under test. 

To test address delay, apply input pulse to the address input under 
test. The words selected must contain a "l" when input pulse is low 
and a "O" when input pulse is high in the bit under test. 

(2) To test address delay, apply input pulse to the address input under 
test. The words selected must contain a "0" when input pulse is low 
and a "l" when input pulse is high in the bit under test. 



FAIRCHILD MEMORY MICROLOGIC® INTEGRATED CIRCUIT ~µ,L9034 

TYPICAL ELECTRICAL CHARACTERISTICS 

INPUi LOAD CURRENT 
VERSUS INPUT VOLTAGE 

LO ~~~~~~~~T v-cc-·-5.o~v 

o.8 i-.... T 
~ I 

0.4 -v:: 
J---j..__._.....;.l -+--r \>:1 ·-: :i:- ~ ~I --+.,.-~ 

0.2 i ; i ; : ~ i~t~' i I I I 
1 _;_ l\ J\i\ I 
T T 

-0.Z T ! ! I I 1 i 
0.5 1.0 1.5 2.0 2.5 3.0 

I NPlJT VOLTAGE - VOLTS 

OUTPUT CURRENT VERSUS 
OUTPUT VOLTAGE 

«>1 I I I I I I I 
Vee· 5.ov 

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 

OlJTPlJT VOLTAGE - VOLTS 

INPUT LEAKAGE CURRENT 
VERSUS INPUT VOLTAGE 

100~~~~~~~~~-

T '"t 

2.0 4.0 6.0 8.0 

iNPlJT VOLTAGE - VOLTS 

ADDRESS INPUT DELAY VERSUS 
AMBIENT TEMPERATURE 

Vee. s.ov 
lOmA LOAD 

CL·~ 

T 

TA - AMBIENT TEMPERATURE - 0 e 

·tNPtfT ·tHRESHOtD VOLT-AGE -
VERSUS 

AMBIENT TEMPERATURE 
3.0 .---.--~--r---..-...,.---...--....,.,--. 

Vee • s.ov 

2.0 t---t---t-~--+__,l--+---+---1 

I ,--+-,-_ 

··111I11111 
0 

i i i I i I 
-15 -50 -25 0 25 50 75 100 125 

TA - AMBIENT TEMPERATURE - °C 

25 so 75 100 125 

TA - AMBIENTTEMPERATURE - °C 

SWITCHING TIME TEST CONDITIONS AND WAVEFORMS 

ADDRESS OR 
ENABLE INPUT 1.0V 

200ns~ 5.0V 

OUTPUT 
~t -- ..._ 

470Q 

OUTPUT 

ADDRESS INPUT 1.0V 

~I 
t.OkQ 

200ns OUTPUT 

-= 
I lOmA LOAD 

~it+- ____,. t_+ ..__ 
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FAIRCHILD MEMORY MICROLOGIC® INTEGRATED CIRCUIT MµL9034 

APPLICATIONS: 
The Fairchild MµL9034 Read-Only Memory has many storage and display applications. Two main uses of the memory are for 1) microprogrammed subroutines 
(core replacements) and 2) character generator display systems. 

APPLICATION OF THE 9034 READ-ONLY MEMORY IN DIFFERENT TYPES OF DISPLAY SYSTEMS. 
In the application of this ROM as display storage, the enable input is the most important control, since every display system requires a number of ROM's 
organized in parallel to each other. The effectiveness of such a character storage _system depends on the flexibility in addressing a desired character. Most 
of the character storage systems will be character code oriented. 

16 SEGMENT DECODER 

CHARACTER CODE INPUT 32 64 ill 

1 2 4 8 16 

ll 
l 

A4A3A2A1Ao E A4 AJ A2 Al Ao E 

9034 9034 

01 02 03 04 05 06 07 Os 01 02 03 04 05 Os 07 Os 

TO SEGM. 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 

Figure la illustrates the use of two 9034 ROM's for driving a 16 segment decoder. The character code is used directly as a control for both ROM's. One ad
ditional 3-input gate controlling the enable inputs of the 2 ROM's is required for selecting the group of codes within the ASCII system which refer to the 
characters. For uninterrupted control, 2 ROM's are required for each of the 16 segment display units. 

DISPLAY GENERATOR 5 x 8 DOT MATRIX 

C> 
:z: .... 

C> 
c 
C> 

,___, 

:--i 
~;::___, 

~~___, ""' ,_ 
....... - c..:> 

"":z: 
~::::;-
§--i 

.,..,J 
"I 

i.......or-

0 
- ,...--........, 

II--1--1 
CP 

..---1----1 

....__ 
1--1 CLOCK 

.,..,J 
"I ._..... 

l 

1'7 
) 

.... 
..... 

1 _Q_ _Q_ 

Ao A1 A2 A3 A4 E 

9034 9034 

o1 o2 o3 o4 o5 06 o7 08 
-v~ n n n Q l ) ~ ) Jl( jlQ jl ( jl ( 

.... 

I 
LINE PATTERN INFORMATION 

The four 8-bit words representing the 5 x 8 dot pattern of a figure are stored in sequence. The external source which calls 
for a figure has to supply the address of the first 8-bit word of this figure. The clock will increment this address by one 
each time the generated pattern has been displayed until all five· 8-bit patterns have· been used. The. mod. 5 counter calls I 
for the first line address of the next figure automatically. 

If these data are used to control a CRT display the outputs of the 2 9034 ROM's may be connected to an 8-channel I 
muW~HM ~ro~ Wh~h SMffS._a_s_a_n-in-t-erl_a_U~~~ili-e-Z~m-~-U_~_ti_M~~-~-t_o_f_t_~~~-~-~-y_u_n_tt_._Th_e_8~~-a_n_~_b_a_r_e_S_~_K_~-d~~~~ in sequence by a mod. 8 counter of which the eight output generates the control pulses for the mod. 5 and the address 

counter. 
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MµL9034AXA 
256-BIT READ-ONLY MEMORY 

MEMORY MICROLOGIC® INTEGRATED CIRCUITS 

GENERAL DESCRIPTION 
The 9034 Read-Only Memory code AXA (9034AXA) is programmed to LOGIC SYMBOL PHYSICAL DIMENSIONS 
store information for generating Figures 1 thru 6 on a 5 by 8 dot pattern 
display. The memory stores the information by using 5 consecutive words 

~ 
of 8 bits for each figure or symbol. 15 14 13 12 11 10 

I I I I I I OPERATION AND ELECTRICAL CHARACTERISTICS 
I I Refer to 9034 Data Sheet 
I I i -y:8M 

E A4A3A2A1Ao 
I I 

I I 
i-.374NOM.-J 

ORDER INFORMATION I 9034 
Specify A6B9034AXA where AlA is for --55°C to +125°C tempernturn I I 32W li 88 X ROM I I 

I I I range or ASA for the 0°C to + 75°C temperature range. I 01 02 03 04 05 Os 07 09 

I I 
L_ 

I t I 1 2 3 4 5 6 7 9 .021 
I GND = 8 MAX 

I Vee= 1s 

I 
I 

i 
I 

9034AXA TRUTH TABLE I 
I 

0 o, H H L H H H L L L H H L L L H H H H L H L L L L L H L L L H H H 

u 02 H L L H H L H H H L L H H H L L H H L H L H H H H L H H H L H H 

T 03 H H L H H H H H L H H H H H L L H H L H L H H H H L H H H H H H 
p 04 H H L H H H H L H H H H L L H L H H L H L L I:.. L H L L L L H H H 

u 05 H H L H H H L H H H H H H H L L H H L H H H H H L L H H H L H H 
n LI H I H LI I H H H H H H LI LI I I I I I I LI H LI H I I H II H I H HI T v6 n L n L n n L L L L L L n n L L n L 

s 07 H H L H H L H H H H L H H H L H H H L H H H H H L L H H H L H H 
OB H L L L H L L L L L H L L L H H H H L H L L L L H H L L L H H H 

I Ao L H L H L H L H L H L H L H L H L H L H L H L H L H L H L H L H 
N 
p A, L L H H L L H H L L H H L L H H L L H H L L H H L L H H L L H H 

u Az L L L L H H H H L L L L H H H H L L L L H H H H L L L L H H H 

~I T A3 L L L L L L L L H H H H H H H H L L L L L L L L H H H H H H H 
s A. H H H H H H H H H ··4 

o, i 
02 

I ,, 
0 Ii 
u 03 I! 

Ii 
T 11 

p 04 

II u 05 
T 
s n II 

v6 

07 

OB 

~I 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 

L - Low Voltage H- High Voltage 

F~IRCHILO 
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GENERAL DESCRIPTION 
The 9034 Read-Only Memory code AXB (9034AXB) is programmed to 
store information for generating Figures 7 thru 0, a comma and period 
on a 5 x 8 dot pattern display. The memory stores the information by 
using 5 consecutive words of 8 bits for each figure or symbol. 

OPERATION AND ELECTRICAL CHARACTERISTICS 
Refer to 9034 Data Sheet 

ORDER INFORMATION 
Specify A6B9034AXB where AlB is for -55°C to + 125°C temperature 

range or A9A for the 0°C to + 75°C temperature range. 

9034AXB TRUTH TABLE 

0 
u 
T 
p 
u 
T 
s 

I 
N 
p 
u 
T 
s 

0 
u 
T 
p 
u 
T 
s 

o, 
02 
03 
04 
05 
ob 
07 
Os 

Ao 
A, 
A2 
AJ 
A4 

L L L 
L H H 
H H H 
H H H 
H H l 
H L H 

I L H H 
L H H 

L H L 
L L H 
L L L 
L L L 
L L L 

L L H L L 
H L L H H 
H· L L H H 
l H H l l 
H H L H H 
H H L H H 
H H L H H 
H H H L L 

H L H L H 
H L l H H 
L H H H H 
L L L L L 
L L L L L 

L H H L 
H L L H 
H L L H 
l H L H 
H L H L 
H L H H 
H L L H 
L H H L 

L H L H 
L L H H 
L L L L 
H H H H 
L L L L 

L 
H 
H 
H 
L 
H 
H 
L 

L 
L 
H 
H 
L 

MµL9034AXB 
256-BIT READ-ONLY MEMORY 

MEMORY MICROLOGICR' INTEGRATED CIRCUITS 

LOGIC SYMBOL PHYSICAL DIMENSIONS 

~:~~ 15 14 13 12 11 10 

f¥\8M 
6 

~m 
.141 

l.-.374NOM.-l E A4 A3A2A1Ao .1001 MIN. 

9034 
32W x 88 X ROM 

,--

A~ o1 o2 o3 o4 o5 06 o7 08 
+- I .105 

.095 
I 

-cf l n fl n n n r~ .a6o 
i tj~ ! l- _J 2 3 4 5 6 7 9 .021 

MAX. 

GND = 8 r-.285--J 
Vee= 1& 

279 

L H H L L L H H H H H H H H H H H H H 
H L L H H H L H H H H H H H H H H H H 
H L L H H H L H H H H H H H H H H H H 
H L L H H H l H H H H H H H H H H H H 
L l L H H H L H L L H H H L L H H H H 
H L L H H H L H L L H H H L L H H H H 
H L l H H H l H H L H H H· H H H H H H 
L H H l L L H H L H H H H H H H H H H 

H L H L H L H L H l H L H L H L H L H 
L H H L L H H L L H H L L H H L L H H 
H H H L L L L H H H H L L L L H H H H 
H H H L l L L L L L L H H H H H H H H 
L L L H H H H H H H H H H H H H H H H 

2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 

L - Low Voltage H - High Voltage 
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M11L9035 
-64-BIT READ/WRITE MEMORY CELL 

MEMORY MICROLOGIC® INTEGRATED CIRCUITS 
A FAIRCHILD COMPATIBLE CURRENT SINKING LOGIC PRODUCT 

GENERAL DESCRiPTiON - The 9035 is a high speed 64-bit read/write memory ceil designed for use in 
high speed scratch pad memories. It is organized in a linear select 16 word by 4-bit array. The 9035 is made 
with TTµL circuitry making it CCSL compatible. 

The 9035 is available in the hermetically sealed 36-pin ceramic dual in-line package and will operate over 
the temperature range from -55°C to f125°C. 

OPERATION - In addition to 16 address lines, 4 data outputs, and 4 data inputs, the 9035 has a chip select 
and a write enab!e. When the chip select is high, a word may be addressed by a high on the address input. 
Data is written into the addressed word only when the write enable is held low. While the address is present, 
the outputs continuously show the contents of the word selected. Readout is non-destructive. 

Up to four words may be addressed and read simultaneously with the OR function of the words appearing 
at the output. Data can be written into two locations simultaneously_ 

Uncommitted collector outputs are provided on the 9035 to allow maximum flexibility in output connection. 
In many applications such as word expansion, the outputs of many 9035's are wire-OR'd together. In other 
applications the wire-OR is not used. In either case an external pullup resistor of value R must be used to 
provide a high at the output when it is off. Any value of R within the range specified below may be used. 

5J 
10 - F.0. (1.6) 

2J 
~ R ~ 

N(O.l) + F.0. (0.06) 

R is in Kn 
N =number of 

outputs wire-OR'd 
F.O. = number of 

TT µL loads driven 

The minimum value of R is limited by output current sinking ability. The maximum value of R is determined 
by the output and input leakage current (leEx and IR) which must be supplied to hold the output at 2.4 V. 

FEATURES: LOGIC DIAGRAM 

• 35 ns READ ACCESS TIME 
• CHIP SELECT AND WRITE ENABLES CHIP WRITE 

• UNCOMMITTED COLLECTOR OUTPUTS FOR WIRE OR CAPABILITY 

• LINEAR SELECT 

SELECT ENABLE 

bTi"b l 
• ON CHIP ADDRESS LINE BUFFERING 
• CCSL COMPATIBLE 

PHYSICAL DIMENSIONS 

---1.200 '---
: 100 050 

675 
650 

043 - 600 - --' 
040 i - 373 -

~I' ,., l,_ ~~~ 
. =-~~5 

078 
072 

18*36' 2 35 
3 34 
40 033 
5 32 
6 31 
7 30 
8 29 
9 28 1.868 

10 27 1.832 
11 26 
12 25 
13 24 
14 23 
15 22 
16 21 
17 20 
18 __ 19 __ _1 

'.___525__; 
515 

PIN CONFIGURATION 

ABSOLUTE MAXIMUM RATINGS 

Storage iemperature -65°C to +i50°C 
I I 

Temperature (Ambient) Under Bias 

Vee Pin Potential to Ground 

Input Pin Voltage 

Current into Output Terminal 

Output Voltage 

-55°C to +125°C 

-0.5 V to +8.0 V 

-1.5 V to +5.5 V 

IOOmA 

-0.5 V to +8.0 V 

ORDER INFORMATION - Specify A6H* 9035XXX where XXX is 51X 
for the -55°C to +125°C temperature range or 59X for the 0°C 
to 75°C temperature range. 

I 
I 

MpL 9035 

Ais 01 02 03 04 

1111 
DATA OUT 
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FAIRCHILD MEMORY MICROLOGIC1
.: INTEGRATED CIRCUIT Mp,L9035 

LOADING RULES 

HIGH LEVEL LOW LEVEL 
(TI µL Unit Loads) (TIµL Unit Loads) 

Address 1.67 1 
Chip Select 26.7 1 (see note 1) 
Write Enable 1.67 1 
Data Input 3.34 2 
Data Output Open Collector 6.2 

1 Low Level TI µL Unit Load = 60 µA 

1 High Level TI µL Unit Load = -1.6 mA 

ELECTRICAL CHARACTERISTICS (TA= -55°C to 125°C, Vee= 5.0 V ±10%) 

LIMITS 
-55°C +25°C +125°C 

SYMBOL TEST MIN. MAX. MIN. MAX. MIN. MAX. UNITS CONDITIONS 

IFA Address Input Load Current -1.6 -1.6 -1.6 mA Vee= 5.5 V, VA= 0.4 v 
IFS Chip Select Load Current -1.6 -1.6 -1.6 mA Vee= 5.5 V, Vcs = 0.4 V 

See Note 1 

IFw Write Enable Load Current -1.6 -1.6 -1.6 mA ';cc= 5.5 V, Vw = 0.4 V 

IFD Data Input Load Current -3.2 -3.2 -3.2 mA Vee= 5.5 V, VD= 0.4 v 
IRA Address Input Leakage Current 100 100 100 µA Vee= 5.5 V, VA= 4.5 v 
IRS Chip Select Input Leakage Current 1.6 1.6 1.6 mA Vee= 5.5 V, Vcs = 4.5 V 

IRw Write Enable Leakage Current 100 100 100 µA Vee= 5.5 V, Vw = 4.5V 

IRD Data Input Leakage Current 200 200 200 µA Vee= 5.5 V, VD= 4.5 v 
le Ex Output Leakage Current 200 200 200 µA Vee= 5.5 V, VCEX = 5.5 V 

Enable Input Grounded 

VOL Output "Low" Voltage 0.4 0.4 0.4 v Vee= 4.5 V, Im= 10 mA 
One Word Selected 

VIL Input "Low" Voltage 0.8 0.8 0.8 v V cc = 5.0 V, Monitor Appropriate Output 
To Guarantee This Test Limit 

VIH Input "High" Voltage 2.1 2.0 2.0 v Vee= 5.0 V, Monitor Appropriate Output 
To Guarantee This Test Limit 

IPD Supply Current 118 118 118 mA Vee= 5.5 V, One Word Selected 

NOTE 1: IFE increases by 1.6 mA for each address enable held at a logical 1. 

ELECTRICAL CHARACTERISTICS (TA= 0°C to 75°C, Vee= 5.0 V ±5%) 

LIMITS l 0°C +25°C +75°C 
SYMBOL TEST MIN. MAX. MIN. MAX. MIN. MAX. UNITS CONDITIONS 

IFA Address Input Load Current -1.6 -1.6 -1.6 mA Vee= 5.25 V, VA= 0.45 v 
IFS Chip Select Load Current -1.6 -1.6 -1.6 mA Vee= 5.25 V, Vcs = 0.45 V 

See Note 1 

IFW Write Enable Load Current -1.6 -1.6 -1.6 mA Vee= 5.25 V, Vw = 0.45V 

IFD Data Input Load Current -3.2 -3.2 -3.2 mA Vee= 5.25 V, VD= 0.45 v 
IRA Address Input Leakage Current 100 100 100 µA Vee= 5.25 V, VA= 4.5V 

IRE Chip Select Leakage Current 1.6 1.6 1.6 mA Vee= 5.25 V, Vcs=4.5V 

IRW Write Enable Leakage Current 100 100 100 µA Vee= 5.25 V, Vw = 4.5V 

IRD Data Input Leakage Current 200 200 200 µA Vee= 5.25 V, VD= 4.5 v 
ICEX Output Leakage Current 200 200 200 µA Vee= 5.25 V, VCEX = 5.25 v 

Enable Input Grounded 

Vol Output "Low" Voltage 0.45 0.45 0.45 v Vee= 4.75 V, Im= 10 mA 
One Word Selected 

VIL Input "Low" Voltage 0.85 0.85 0.85 v Vee = 5.0 V, Monitor Appropriate Output 
To Guarantee This Test Limit 

VIH Input "High" Voltage 2.0 2.0 2.0 v Vee= 5.0 V, Monitor Appropriate Output 
To Guarantee This Test Limit 

IPD Supply Current 124 124 124 mA Vee= 5.25 V, One Word Selected 

NOTE 1: IFE increases by 1.6 mA for each addrnss enable ht:ld at a logical 1. 
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FAIRCHILD MEMORY MICROLOGIC® INTEGRATED CIRCUIT MµL9035 

TYPICAL ELECTRICAL CHARACTERISTICS 

401 

ADDRESS INPUT LOAD 
CURRENT VERSUS 

INPUT VOLTAGE 

INPUT VOLTAGE -VOLTS 

OUTPUT CURRENT VERSUS 
OUTPUT SATURATION 

VOLTAGE 

301-----,w-----+-----1 

0 .............. -'--~-------_,___._~ 
0 0.4 0.8 1.2 1.6 

OUTPUT SATURAilON VOLTAGE - VOLTS 

ADDRESS INPUT LEAKAGE 
CURRENT VERSUS 

INPUT VOLTAGE 

HXJ fvcc- ~.avT -- - ] J -J- ~ 
'3_ r ENA~LE , N~UT AT ?ND. T 1 r 

~ 80 1---~-1+-! ~--.____,,__,__ _ ____, 

::> 

j ~ 1----It-, --+-----------I+------t 

i 40 i l + 
~ 1--~~, -.-+------1----< 
:;5 ' 'T • 125°C c 20 t------i A , --+-___..,.---+-----< 

..,, ! !TA· 25,oC ..Ii -'-
o~ l 

TA- -55°C 

0 2.0 4.0 6.0 

INPUT VOLTAGE - VOLTS 

ADDRESS TO OUTPUT DELAY 
TIME VERSUS TEMPERATURE 

40 
Vee· 5.ov 

8.0 

10 m~ LOAD+----i---t---+--t---t-----1 

eL· 30pf i 

~ 30 ! ' I I 

l:FU1fi 
I I 

0'---'--~---_.__._~...___, 

~ ~ ~ 0 25 ~ ~ ~ 125 

TA -AMBIENT TEMPERATURE - °C 

ADDRESS INPUT THRESHOLD 
VOLTAGE VERSUS 

TEMPERATURE 
4.0 .----.,----,---,.--,..----,----..,.---,---, 

. ~o__,> -1 -1 1-- lvec'~.ovl 

~ 3.0 I 1 I I 
~ I I I I 
__, I I I I to : r I I 

LI rt:+Y4d 
i ~---f-- --+:-----+-----+--,_____-+-----i 

0'---'---'-___._..._~_.____....___, 

~ ~ ~ 0 25 ~ ~ ~ 125 

TA - AMBIENT TEMP£RATURE - 0 e 

WRITE PULSE WIDTH 
VERSUS TEMPERATURE 

Vee· 5.ov 
I 

-75 -50 -25 0 25 50 75 100 125 

TA - AMBIEN_T TEMPERATURE - 0 e 

SWITCHING CHARACTERISTICS (TA= 25°C, Vee= 5.0 V) 

SYMBOL TEST 
LIMIT (ns) CONDITION 

MIN. TYP. MAX. LOAD c NOTE 

ton Address to Output Turn-On Delay 16 35 10 mA 30 pF 1 

to ff Address to Output Turn-Off Delay 

I 
18 35 

I 
lOmA 30 pF I 

twp Write Pulse Width Required to Write 25 15 lOmA 30 pF 2 
L u.1_:.1._ n_1,.. .. "'"' ~ ... .... "'"' ~ "' .jU OU L. I VYlllt:: Ut::ICIY 

NOTE 1: To test t
0
n and t

0
ff, a "Low" must be stored in the cell under test. 

NOTE 2: One word is selected during the test. 
r--5.0ns I 1 _______ _ 

I 

r--5.0ns 

5.0ns --j !-- --J f--- 5.0ns 
I 1 I I 

WRITE ENABLE ----... ;I I;-------
2.ov I I 2.ov 

----l.5V 1.5V------~ 

I.DY 1.0V 

I t . 
~ Ons ---j r-- WP~ r---~10ns 

I I 

---;_;\' I l/~;-------------------::1 i *:=------------
DATA -----

1 

'-r------' 
1

-

5.0ns ----I ---4- ---. f.-- 5.0ns 

--------~~ r------
------¥~·~ _____________ X,_ ___ _ OUTPUT 

-twoL 
' I 
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CHIP INPUT 
SELECT---..1 

OUTPUT 

2.0V 
-1.5V----

l.OV 

2.0V 
1.5V 
l.OV 

i 

---1 

1.5V 

5.0V 

9 
~ 470Q 

OUTPUT t 
411.0kQ 

10 mA TEST LOAD 

loFF Ir= 
I 

1.5V 



FAIRCHILD MEMORY MICROLOGIC® INTEGRATED CIRCUIT Mµ,L9035 

APPLICATIONS 

MEMORY EXPANSIONS: Nl6 WORDS BY 4-BITS 

.ti . "'"' i 'i' .. i"'i" ii '"1-r "':"' llTAWIT r· .. ·1 
•• ., J l ... , ., ·· J Ill 11 !' 1/lllECtDH9311 l/111£CllUU11 

1121451J19111112131415 11l'l451111 l._ Ii I i:: '..1llllll1 

~ I [ 15/l!llli l ~ 
:I/I :i=t 
! ... 

_j_ .;s l9l1l2l1 WI 

'i 
., ., ., 

'' .. IATAllPIT•S 

::q 
•1 Ull .. 

I 

.. ... 
In 

'" •11 ... 
A15- lla'1D2D3 

'lill 

~~. ~ al'.,.,.,., .. . , ., ., 

I 
.. .. .. . , 

"" 1, I it ... 
An 
1,, 

•11 .,. 
111 """" 'li..U 

"L 

TllH8YCELlSJ1111 

11~ 

1111 

"" 1111 
1114 

In this application the 9035 memory cells are connected in parallel and two levels of decoding are performed. One of the cells is selected by the 9310 
decoder and then a word is addressed by the 9316. 

MEMORY STACK 160 WORDS OF 40-BITS 

li . i1··rr l "i 1"1 :.r. 
[

E ltl/11~m:1 l [ le1/111~c.:!11~~ J 1 UTAMl'ITS 

I 1 2 I 4 I I 1I11111111411 -liiliiliii ! ~1111 ! I 4 1-,-
1
--

1
-i 

l J !1 .. TJJJ.Jw I ! 
11/IMll l~~I 

:I · 1:I I I .... """" .. 
.......... 1-+-+-++-+-1-4-+-+-+--4-+------+--------1-l•1 

0-._>-+-H ._.-L-.;.-++-++ ++-+.;--: .::-: ~t::=-=t=========-t:::~ 
>-+-1-+-1-++-+-, -+-, "'-+-+----+------+-II• 

......._._..._._....__..._, +-, .......__,_-+---___ _____,__,,, 
>-+-1-+-1-+++++--+-------Ha, 

>-+-1-H-++++--+-------Hl1 1111 +-+-11-+-+-+++--+------+-1•1 
......_._.._.-++--+------+-4 .. 

._._.1-H-+----+--------+-l•11 
>-+-+-+-t--+------+-l•11 

+-+-11-+--+-----+-11,, 
>-+-+--+------1-4111 
._._.-+-------+-l•14 
!---t-----+-1115 ,,,, 8713 

--mY 

I l~lll~i, ~+--------' 
>-+-+-+-<-++-++-+-<--+-+-iH-+-J-+-, _____ j_._.,;s Dt 111211 WE 

>-+-1-H-+++++-+-l-+-l-+---+------H ., 
~+-+-11-+-+-+++++-+-f---+------+-11, 

......_......._.-++-+--+--+-<--+-+----+--------1-413 
>-+-1-H-++++-+-+-+---t------+-I .. 

._._.1-H-++++-++-----l------HO, 
+-+-1-+-+-++++-f--~~-----Ha, 

._,_I-++-+++--+-, -----H:~ H 
+-+-1-+-l-++-+-----+-la, 

o-+-1--+-+-+-----+-------+-< 1,. 
~1-+-1--+------+-1111 
+-+-11-+--+-----+-t•u 
~+---+-----+-1•11 
>-+---->------+-< 114 
!---t------+-A15 '8'11713 

Ull 

l 

.. 
'-1111 

L-1111 
L__ 

L-

There are 16 words by 40 bits for each stack. The outputs and inputs of all stacks are tied together. Stack 1 contains words 1-16, stack 2, 17-32, 
and so on through 144-160 for the 10th stack. The stack address decoder tells which word group (1-16 or 17-32, etc.) is addressed while the word 
location decoder addresses one of the 16 words of the stack addressed. The entire memory has 40 data input lines, 40 data output lines, 8 address 
lines, and a write enable line. 
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LPDT1-1L 9040, 9041 AND 9042 
LOW POWER DIODE TRANSISTOR MICROLOGIC® 

INTEGRATED CIRCUITS 

GENERAL DESCRIPTION 

The Fairchild LPDTµ.L Micrologtc®Integrated Circuit Family consists of a set of compatible, 
TYPICAL FLAT PACKAGE 

TOP VIEW 

Integrated logic circuits specifically designed for low power, medium speed applications. 

1 
, 3" 

1 1 

~ " 

The circuits are fabricated with a silicon monolithic substrate using standard Fairchild Planar* I ~-05 ; . T
26 

epitaxial processes. • 
I i--' FI 

Packaging options include the Flat package and the Dual In-Line package. 

Important features of the LPDT µ.L Micrologic® integrated circuits include the following: 

• Reliable operation over the full military temperature range of -55°C to 

+125°C 

• Typical power drains of less than 1 mW per gate (50% duty cycle) for 

the logic gate elements and less than 4 mW for the clocked flip-flop. 

• Single power supply requirement-5 volts optimum, 4.5to 5.5 volts range. 

. • Guaranteed fan-out of 10 LPDTµ.L unit loads or 1 standard Fairchild 

DTµ.L unit load, over the full temperature and supply voltage range. 

• Guaranteed minimum of 450 mV noise immunity at the temperature 

extremes. 

• Typical logic gate propagation delays of 60 ns and binary clock rate of 

2.5 MHz. 

• Emitter follower outputs providing good capacitive drive capability. 

ORDER INFORMATION 

I 7~, !~~ 
f-':1875+- .26 MAX~lB75~ 

.05 ,__ ___ _l_ 
I 

TYPICAL DUAL IN-LINE PACKAGE 

r-:m-j 
I 

i I 

I 
__ _H~~ LL, 
·~F-Lhnl 

1 ~i§I1 rn 1 

I ~IJ I~~~ I 
I •On>~ _L_CJD I 

!__ ... _~ 
i llAX. I 

lleadsare1rilendedforinsert1oninholerowson300"centers Theyare 

. ;;;;~~.::.~:::::.:::::.::::::: :::::::.·: I 

*Planar is a patented Fairchild process. 

To order Low Power Diode Transistor Micrologic® integrated circuit elements specifyU31XXXX51Xfor flat package and U6AXXXX51X 

for Dual In-Line package where XXXX is 9040, 9041 or 9042. 

F=~IRCHILCJ 

SEMICONDUCTOR 
313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 A DIVISION OF FAIRCHILD CAMER/:\ AND INSTRUMENT CORPORATION 
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FAIRCHILD MICROLOGIC® LOW POWER DIODE TRANSISTOR INTEGRATED CIRCUITS 

LPDTµL 9040 CLOCKED FLIP-FLOP 
LOGIC DIAGRAM SHOWING FLAT 

DESCRIPTION OR DUAL-IN LINE PACKAGE PIN 

ASSIGNMENT 
The LPDT µL 9040 element is a directly coupled, dual-rank flip-flop suitable for use 

in counters, shift registers and other storage applications. Either R-S or J-K mode 

operation is possible. Direct set and clear inputs are provided which override all 

other data inputs. 

CP 

cl 

C2 

14 Yee 

13 S1 

12 S2 

s1 

13 

L 

L 

x 
x 
L 

x 
H 

H 

H 

Co 11 So 

RESISTOR 
10 

RESISTOR 
PULL-UP PULL-UP 

Q 

GROUND 

SYNCHRONOUS ENTRY TRUTH TABLES ASYCHRONOUS ENTRY 

R-S MODE OPERATION J-K MODE OPERATION TRUTH TABLE 

INPUTS @tn 

s2 c1 

12 2 

x L 

x x 
L L 

L x 
x H 

L H 

H L 

H x 
H H 

CIRCUIT DIAGRAM 

C2 3 

40k 

RESISTOR V l\LUES 
llRE TYPICAL 

c2 

3 

x 
L 

x 
L 

H 

H 

x 

L 

H 

12k 32k 

OUTPUTS @tn+l INPUTS @tn OUTPUTS @tn+l INPUTS OUTPUTS 

Q Q s1 c1 Q Q SD CD Q Q 

6 9 13 2 6 9 11 4 6 9 

NC NC L L NC NC H H NC NC 

NC NC L H L H H L L H 

NC NC H L H L L H H L 

NC NC H H TOGGLES L L H H 

L H Symbols 

L H H - Most positive logic level 

H L L - Most negative logic level 
x - Either H or L can be present 

H L NC - No change in state 

AMBIGUOUS NOTES: 
1. For J-K mode operation connect Pin 6 to Pin 3 and Pin 9 to Pin 12. 
2. Asynchronous entries override all synchronous entries. 

Yee 
14 LOADING RULES 

INPUT *NORMALIZED 

UNIT LOADS (U.L.) 

s1 s2 

cl 
0.75 U.L. 

c2 

SD Co 2.5 U.L. 

CP 2.5 U.L. 

I 

40k OUTPUT FAN-OUT 
32k 12k 

10 U.L. 
~-~t--012 52 I 

'---------E----K~---

I Q,Q 
7 U.L. WITH 

I 
I 

CP I 
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RESISTOR 

PULL-UP 

CONNECTED 

*lUNIT LOAD EQUALS 1-LPDT\JL 

9041 OR 9042 INPUT LOAD 

i 
I 



FAIRCHILD MICROLOGIC® LOW POWER DIODE TRANSISTOR INTEGRATED CIRCUITS 

LPDTt.1L 9041- DUAL 3 INPUT NANO GATE 

DESCRtPTION 

The LPDTµ.L 9041 element consists of two, 3-inputpositive logic NANDgates suitable 

for general logic gate and inverter applications. The unique feature of this gate is 

that the output transistor collector and the emitter follower pull-up are not internally . 

eonnected. This allows the user to tie collectors to a common node for the wired 

"OR" logic function. 

A 

B 

c 

POSITIVE LOGIC NAND GATE 

EACH INPUT= l UNIT LOAD 

OUTPUT FAN-OUT = 10 UNIT LOADS 

= 7 U.L. WITH RESISTOR 
PULL-UP CONNECTED 

LOGIC DIAGRAM SHOWING FLAT 

OR DUAL-IN-LINE PACKAGE PIN 

ASSIGNMENT 

EMITIER FOL-
14 Vee_ LOWER PULL-UP 

OUTPUT l3 1NPUT 

RESISTOR 
12 INPUT PULL-UP 

INPUT 11 llllPUT 

INPUT 10 
RESIS,TOR 
PULL·UP 

INPUT OUTPUT 

GROUND 
EMITTER FOL-

LOWER PULL-UP 

WIRED 'OR' APPLICATION 

ABC +DEF + • • • • + LMN = Z 

EITHER THE EMITIER FOLLaNER OR RESISTOR PULL-UP 
MUST BE CONNECTED TO THE OUTPUT TO ESTABLISH 
THE HIGH LEVEL. 

CIRCUIT DIAGRAM 

40k -=-
15k 

Yee 
14 

15k 15k 
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OUTPUT FAN-OUT = 10 - 3 (NO. OF RESISTOR 
PULL-UPSI 

ONE PULL-UP RESl-STOR IS REQUIRED FOR EVERY 8 
GA TES CONNECTED TO THE COMMON "OR" NODE. 

RESISTOR VALUES 
ARE TYPICAL 



FAIRCHILD MICROLOGIC• LOW POWER DIODE TRANSISTOR INTEGRATED CIRCUITS 

LPDTµL 9042 - DUAL 3 INPUT NANO GATE WITH EXTENDER 
INPUTS 

DESCRIPTION 

The LPDT µL 9042 element consists of two 3-input positive logic NAND gates with 

extender inputs. This element in the family allows the user to implement logic 

applications requiring a gate fan-in exceeding three. 

The DT µL 9933 4-input extender element or equivalent-may be used to provide 

additional diode inputs. Any capacitance added to the extender input will increase 

the turn-on delay of the LPDTµL 9042 gate. Typically, the increase is 10 ns/pico

farad. Turn-off delay is not affected. 

CIRCUIT DIAGRAM 14 
Vee 

BUFFER ELEMENT 

2lk 

RESISTOR VALUES 
ARE TYl'ICAL 

40k 

---.i10 

LOGIC DIAGRAM SHOWING FLAT 

OR DUAL-IN-LINE PACKAGE PIN 

ASSIGNMENT 

OUTPUT 14 

RESISTOR 
13 PULL-UP 

EXTENDER 
12 INPUT 

INPUT 11 

!MPUT 10 

INPUT 

GROUND 

POSITIVE LOGIC NANO GATE 

ABC IX)· D 

EACH INPUT • 1 UNIT LOAD 

OUTPUT FAN-OUT • 10 UNIT LOADS 

• 7 UNIT LOADS WITH 
RESISTOR PULL -UP 
CONNECTED 

Vee 

INPUT 

INPUT 

INPUT 

EXTENDER 
INf'UT 

RESISTOR 
PULL-UP 

OUTPUT 

For applications requiring a fan-out exceeding ten, the Fairchild DT µL 9930 Dual 4-Input Gate may be used. The DT µL 9930 will drive 

44 LPDT µL unit loads, while maintaining the same output logic levels as the low power circuits. 

I 

The input of a DT µL 9930 requires the equivalent. of 10 LPDT µL unit loads. Therefore, a low power circuit can drive only one 

DT µL 9930 input. 
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FAIRCHILD MICROLOGIC® LOW POWER DIODE TRANSISTOR INTEGRATED CIRCUITS 

"' ~ 
0 
> 
.... 
(!) 

~ 
0 
> 

"' ~ 
0 
> 
2 
t5 
a:: 

~ .., 
<.:> 

~ 
0 
> 
u 
c:i 

OPERATING VOLTAGE CHARACTERISTICS 
WORST CASE OUTPUT LOGIC LEVELS - VoH AND Vol 

INPUT THRESHOLD LEVELS - V1H AND V L 

2.4 

2.0 i 

I 

1.61 
I 
I 

1.21 

0.8 

4.S v .s Vee .s s.s V, VD! APPLIED TO DIP!JTS 

0
;

2 I I I 
25 50 75 100 

o.25 

I 
125 

0.2 
0 I I I 
-75 -50 -25 

TEMPERATURE - °C 

HIGH LEVEL NOISE IMMUNITY 

2.4 LPDTµL 
MDIIMllM DC VOLTAGE MARGIN BETWEEN 9040 

2.2 
A WORST CASE HIGH LOGIC LEVEL AND A 9041 
WORST CASE HIGH DIPUT THRESHOLD 9042 

I v 
OH - VD! I I 

2.0 

1.8 

1.6 
vcc : s.o v 

1.4 

1.2 

vcc = 4.5 v 1.0 
I 

0.8 
I 

l ,S FAN-OUT .S 10 

0.6 EMITTER FOLLOWER 
PULL-UP 

0.4 
-75 -50 -25 0 25. 50 75 100 125 

TEMPERATURE - °C 
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~ 

~ 
~ 

6.0 

5.0 

4.0 

3.0, 

I 
2.0 

1.0 

o' 
-75 

POWER CHARACTERISTICS 
VCC = 5V 

EMITTER FOLLOWER PULL-UP 

i I ! ! ! i 
9040 CLOCKED FLIP-FLOP (TYPICAL) I J -- ···--·---· -········· ·········· ·······--r·-··--r··-··1-·-

I I I 

I I I I I I I 
9041 & 9042 PCJIER PER GATE GATE "OO" (llAXIMllM) 

9041 & 9042 PGIER PER GATE GATE "CE" (TYPICAL) 

··r··-····r········-r········l·········r···-···-r·····-·r········ 
9041 c. 9042 PCJIER PER GATE GATE "OFF" (MAXIMUM 

9041 & 9042 PGIER PER GATE GATE "OFF" (TYPICAL) 

r--·-··r------r·-----r----·r··----r-T····---·I 
-50 -25 0 25 50 75 100 125 

TEMPERATURE - °C 

LOW LEVEL NOISE IMMUNITY 

0. 9 --------.----.----------.....----. 
MINIMUM DC VOLTAGE MARGIN BETWEEN 
A WORST CASE LG! LOGIC LEVEL AND A LPDTµL 

~ '-·~fJj:ftiJ I 
~ 0.7 

~ 
...... 
<.:> 
~ 0.6 
0 
> 
u 
c:i 

~i~~--,.+,~-+---='"®oo=--+--~-.,.._--! 

4.s v ::; vcc ::; s.s v 

0.4 _ __. _ _.... _ __,_ _ __.__......__ _ _.__.....___. 
-75 -50 -25 25 50 75 100 125 

TEMPERATURE - °C 

I 
t 



FAIRCHILD MICROLOGIC® LOW POWER DIODE TRANSISTOR INTEGRATED CIRCUITS 

.,, 
c 

>-

d 
0 

z 
0 
;::: 
<( 
(,:) 
<( 
a.. 
0 
0:: 
a.. ...., 
(,:) 
<( 

5 
> 
<( 

~ 

>-

d 
0 

TYPICAL 
AVl!1'AGE PROPAGATION DELAY 

LPDTµL 9041 • 9042 

tpd+ + tpd-

4 
80 t----'~---1----t- EMITTER FOLLOWER -+------f 

PULL-UP 

NOTE: Resistive Loading up to Maxi.mun 
Fan-Out Typically Improves the -+---+---! 
Average Propagation Delay 

50.___...___. __ __. _ ___. _ ___. _ __. _ ___. _ __. 
- 75 -50 -25 25 50 75 100 125 

220 

200 

180 

160 

140 

120 

100 

80 

60 

40 

20 
- 75 

TEMPERATURE - °C 

TYPICAL DELAY CHARACTERISTICS 
LPDTµL 9040 

-50 -25 25 50 75 100 125 
TEMPERATURE - °C 

TEST CIRCUIT 

CONDITIONS 

Vee - 5.0V. CL - 50pl !INCLUDING PROBE. AND JIG CAPACITANCE! 

V MEASURE· l.6V@ -55°C 

IGND. REF.I UV@ 25°C 

0.9V@ 125°C 

WAVE FORMS 

TEST CIRCUIT 

PULSE GEN . 

.... ----40JV1N 

PULSE GEN. rL 

VtN 
rL 

CONDITIONS 

Vee - 5.0V, CL. 50pl !INCLUDING PROBE AND JIG CAPACITY! 

V MEASURE • l.6V@ -55,C 

IGND. REF.I UV@ 25°C 

0.9V@ 125°C 

WAVE FORMS 

V1N~-"----

J
~-VMEASURE 

tpJ=+ I/ 
-VMEASURE 

Vou1 
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DTµL9093•9094•9097•9099 
DUAL MONOLITHIC, CLOCKED J-K FLIP-FLOPS 

DIODE TRANSISTOR MICROLOGIC®INTEGRATED CIRCUITS 
TEMPERATURE RANGE: -55°C to +125°C, -20°C to +l00°C, 0°C to +75°C 

General Description: 

• The 9093 and 9094 devices are Dual Monolithic, internally connected J-K flip-flops of the 9945 and 9948 
DTµL type respectively. These devices have separate clocks, separate J and K inputs, separate Direct Set 
inputs and no Direct Clear input (refer to logic diagram). 

• The 9097 and 9099 devices are also Dual Monolithic, internally connected J-K flip-flops of the 9948 and 
9945 DT µL type respectively. These devices have separate J and K inputs, separate Direct Set inputs, a 
common clock input pin and a common Direct Clear input pin (refer to logic diagram). 

Typical Applications: 

• Shift Registers 
• Two individually operated flip-flops 
• Counters 

Features: 

• Compatible with all DTµL 930 series 
• Compatible with TT µL 
• Reduced can count 
• Greater logic flexibility 

ABSOLUTE MAXIMUM RATINGS 

Supply Voltage (Vcd Continuous 
Supply Voltage <Vcd Pulsed <LO second 
Internal Power Dissipation 25°C Ambient 
Typical Power Dissipation 5 V (Vcd 
Operating Temperature Range 
Storage Temperature Range 
Lead Temperature (Soldering 60 second) 

LOADING RULES 
• INPUTS 9093/9094 

Cp, or CP2 = 2 
K, or K2 = % 
J, or J2 = % 
Soi or So2 = 2 

9097/9099 
cp = 4 
K, or K? = % 
J, or J2 = 2h 
Soi or So2 = 2 
Co= 4 

+8.0 Volts 
+12.0 Volts 

500mW 
lOOmW 

-55°to +125°C 
+ 65°C to + 150°C 

300°C 

-55°C to +125°C 
• FANOUT -20°c to + 100°c 

9093-0,,= 02,= 0.,= Oi = 12 
9094 - 0: = 02 = a; = a; = 11 
9097 - Q, = 02 = a; = a; = 11 
9099 - o, = 02 = a. = a; = 12 

0°C to 
75°C 
10 
9 
9 
10 

PIN CONFIGURATION: Identical for dual-in-line and flat packages. 

9093/9094 9097/9099 
(DUAL 9945/9948 SEPARATE S0 ; SEPARATE Cp} (DUAL 9948/9945 COMMON Cp; COMMON C0) 

c"1 (i) (14) Vee Cp (1) 1141 Yee 

111 (2) (13} Cp
2 k1 {2} \131 Co 

Ji (3) (12) Kz Ji (3) (12) Kz 

Soi 14) 1111 Jz Soi (4) 1111 Jz 

Oi (5) 11111 Soz Qi (5) (10) Soz 

Qi (I) (II ~2 Qi (6) (II ~ 

CMl(7) (I) Qz CMl(7) (8) Qz 

313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 
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TYPICAL DUAL IN-UNE*PACKAGE 

NOTES: 

l.Le.::ls1reintendeclforinserti0ninholerowson.300''centers.Theyare 
purposely shipped witb' 'positive" (.3501 misafi1nment to facilit.t:e inHrtton. 

2.B011rd-drillin1dimensionssbouldequ&1yourpr1ctic:etor1conventional.020 
1ncbd11meterlHd. 

TYPICAL FLAT PACKAGE 

TOP VIEW 

c::::===;:=:i!L__i:.c:;:====:i 14 

T 
==='J~E:===:i 1 
~1875+- .26 MAX~l875-j 

.05 ____ _J_ 

I 

PURCHASING INFORMATION: 

To order Diode Transistor Micrologic 
Integrated Circuit elements specify 
U3iXXXX5XX for fiat package and U6A
XXXX5XX for Dual In-line package, 
where XXXX is 9093, 9094, 9097, or 
9099, and 5X is 51 for the -55°C to 
+ 125°C temperature range, 56 for the 
- 20°C to + 100°C temperature range 
or 59 for the 0°C to 75°C temperature 
range. 

" Fairchild patent Pending 

F=~IRCHILCJ 

SEMICONDUCTOR 
A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 



9093/9094 

9097/9099 

01 

16) 

Co 113) 

. FAIRCHILD TRANSISTORS DTµL 9093•9094•9097•9099 

(9093 SHOWN) 

(9097 SHOWN) 

(5) 

GND 

r(14) 
Vee 

(8) 

r(l4) 
Vee 
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02 

(8) 

Cp Ill 

Gfol 
0 
(7) 

GND 

Gri 
(7) 

(9) 

Vee 



HIGH LEVEL LOGIC DIODE-TRANSISTOR MICROLOGIC® 
INTEGRATED CIRCUITS COMPOSITE DATA SHEET 

A FAIRCHILD COMPATIBLE CURRENT SINKING LOGIC PRODUCT 

0°C TO 75°C TEMPERATURE RANGE 

GENERAL DESCRIPTION-The Fairchild High Level logic Diode-Transistor Micrologic® Integrated Circuit 
family (HLLDTJLL) consists of three high voltage, high threshold hex inverters which offer extremely good 
D.C. and A.C. Noise Immunity. These circuits are useful in applications involving a high noise environment 
or high voltage supply which prohibits the use of CCSL. 

Interfacing from CCSL to HLLDTµl is accomplished with the 9112, shifting from HLLDTµl to CCSL is ac· 
complished with the 9109. The 9112 can also be used to drive the JLM3700 MOS Multiplexer. 

The circuits are fabricated within a silicon monolithic substrate using standard Fairchild Planarll< and Epi· 
taxiai processes. 

HLLDT.uL elements are available in the hermetically sealed ceramic Dual In-Line Package (DIP), designed for 
automated and !ow cost !nsert!on techniques. 

FEATURES 

• High Voltage Operation ••• Yee Range 12 to 20 V. 
• Utilizes inexpensive external input diodes to facilitate a high density building block approach and very 

high Logic Fan-In where desired. 
~ High D.C. Noise Immunity ••• 6.5 V minimum 
• High A.C. Noise Immunity ••• 10 V at 150 ns 
• Interfaces with CCSL 

ABSOLUTE MAXIMUM RATINGS (above which the reliability of the device may be impaired) 

Storage Temperature 
Operating Temperature 
Vee Pin Potential to Gnd Pin 
Ou~put Current when output is low 
Input Current (9109, 9110) 
Output Voltage 
Input Voltage (9112) 

ORDERING INFORMATION 

-65°Cto +150°C 
0°Cto +75°C 

-0.5 V to +25 V 
40mA 
lOmA 

25V 
5.5V 

To order HLLDTµL elements specify U6AXXXX59X, where XXXX is the four-digit number denoting the 
specific element desired. 

*Planar is a patented Fairchild process. 

313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962·5011, TWX: 910-379-6435 
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TYPICAL DUAL IN-LINE PACKAGE 

.090 

.110 

t 

similar to 

JEDEC (T0-116) Outline 

I .29() I 

c.3101 

JBB\ 
NOTE i -j-- .375 !'IOM.-j 

MOTES: 
1. leads are intended tor insertion in hole rows on 

.300" centers. They ore purposely shipped with 
"positive" (.375) misali1nment to facilitate insertion. 

2. 8oard·drillin1 dimensions should equal your 
practice for a conventional .020 !inch diameter lead. 

LOGIC DIAGRAM 

:--FQ=t-: 
5~6 
:w+:. 
13~12 

VCC =Pin 14 

GND=Pin7 

FP\..I RC 1-11 L.CJ 

SEMICONDUCTOR 
A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 



FAIRCHILD HLLDTµL INTEGRATED CIRCUITS 

ELECTRICAL CHARACTERISTICS 

SYMBOL CHARACTERISTIC DEVICE 

VoH Output High Voltage 9110 
9112 

leExl Output Leakage Current 9109 

You Output Low Voltage 9109 
9110 
9112 

VOL2 Output Low Voltage 9109 
9110 
9112 

VIL Input Low Voltage 9109 
9110 
9112 

VIH Input High Voltage 9109 
9110 
9112 

IF Input Load Current 9109 
9110 
9112 

lse Output Short Circuit I 9110 
Current 9112 

le EX Output Leakage Current 9110 
9112 

IPDH Input High Supply 9109 
Current 

I 
9110 
9112 

IR Input Leakage Current 9112 

I max Ground Current 9109 
9110 
9112 

tpd+ Turn Off Delay 9109 
9110 
9112 

tpd- Turn On Delay 9109 
9110 
9112 

VTN "O" Level A.C. Noise 9110 
Immunity 

VTP "l" Level A.C. Noise 9110 
Immunity 

NOTES: 
(1) Tests on 9109, 9110 are performed with FDH6 input diodes. 
(2) MIN= Vee -2.0 V for all temperature 

TYP =Vee -1.5 V for 25°C 

0°C 
MIN. MAX. 

Note 2 

75 

0.5 

1.0 

7.05 

1.05 

8.6 

2.1 

I -1.20 

-17 
-2.4 

75 

I 
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LIMITS 
+25°C +75°C 

MIN. TYP. MAX. MIN. MAX. 

Note 2 Note 2 

1.0 75 75 

0.25 0.5 0.5 

0.5 1.0 1.0 

7.0 6.8 

1.0 0.8 

8.5 8.4 

2.0 1.9 

-0.80 -1.12 -1.12 

-9.0 -16.3 -15.6 
-1.65 -2.3 -2.3 

1.0 75 75 

19 28 

22 34 

5.0 10 

15 

145 300 

95 200 

30 125 

7.0 

8.5 

UNITS CONDITIONS AND 
COMMENTS 

Volts Vee = 12 V to 20 V @ v 
loH = -0.1 mA IL 

µA Vee= 20V @VIL 
V0 H = 20V 

Vee= 12V @V1H 
Volts IOL = 10 mA 

Vee= 20V @V1H 
Volts 10 L = 20mA 

Input Low Threshold 
Volts @VoH 

Input High Threshold 
Volts @VoL 

mA Vee = 20 V, VF = 0.5 v 

mA Vee= 20V, V1N = OV 
Your= OV 

µA 
Vee= 20V, Your= 20V 
VIN= OV 

mA Vee= 20 V, Input Open 

µA Vee= 20V, VR = 4.0V 

Vee= Your= 25 V, 
mA lnputs@GND 

ns See Fig. 4 

ns See Fig. 4 

Volts See Fig. 5 

Volts See Fig. 5 



FAIRCHILD HLLDTµL INTEGRATED CIRCUITS 

Fig. la 

Fig. 2a 

1/6 HLLDR 9109 
HLL -ccsL 

1· 

LOW LEVEL LOAD FACTOR 
(see Fi2. Jal 

3k 

WITH FDH& INPUT DIODE FOR 9109,9110 

Fig. 3a 
WORST CASE INPUT FORWARD 
CURRENT AND INPUT LOADS 

VERSUS SUPPLY VOLTAGE 

1111111 L 
111 LW1J 

I I I 

!:; 
g 

, I 

0.6 1--...i..---L--'-.....__......___.._--Jc.--l 

12 14 16 18 
Vee - SUPPLY VOLTAGE - VOLTS 

Fig. 3d 
WORST CASE HIGH INPUT 

THRESHOLD VOLTAGE VERSUS 
FORWARD DIODE VOLTAGE 

20 

9.0 ----~~~---

' 8.8 L.--->lo--'i--'---<--1---l......_ __ ____, 

t3 
~ 
g 
9 8.6 1--'k---'k---'k--~~--l--l--1---t 

~ 
1- 8.4 1---1----l----+ 

:>:: 

"' :;: 

0.2 0.4 0.6 0.8 1.0 

VF - FORWARD DIODE VOLTAGE II 10 µA- VOLTS 

t.25 

Fig. lb 

6 

1/6 HLLDTL 9110 
HLL -HLL 

9109: OPEN CQUECTOR 
9110;9112: 20 

LOW LEVEL DRIVE FACTOR 
(see Fi2. 2bJ 

Fig. lb 
WORST CASE POWER DISSIPATION 

VERSUS SUPPLY VOLTAGE 
(PER GATE) 

o~~~~-~~~~~ 

12 14 16 18 

Vee - SUPPLY VOLTAGE - VOLTS 

Fig. 3e 
WORST CASE LOW THRESHOLD 

VOLTAGE VERSUS 
FORWARD DIODE VOLTAGE 

20 

0.2 0.4 G.6 u.S 1.0 
VF - FORWARD DI ODE VOLTAGE II O. 7mA - VOLTS 
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Fig. le 

30 

25 

20 

15 

ID 

1/6 HUDTL 9112 
CCSL-+ HLL 

Fig. 2b 
OUTPUT LOADS 

(LOW LEVEL ORI~ FACTOR) 
VERSUS SUPPLY VOLTAGE 

i [,...;:: 

Vol•t.O~ 1 

i ·~ 
-72- -i 

1 -7- i v I 

<7 I 
"A ~ i-:;; [Z 

J: v 
? 
~-t"0.5V 

12 

=t -r 
1 t 1 1: 

14 16 18 

Vee SUPPLY VOLTAGE - VOLTS 

Fig. 3c 
WORST CASE HIGH LEVEL 

D.C. NOISE IMMUNITY 
VERSUS TEMPERATURE 

I <F.0.< 28.4 
~ i I 9llOONLY 
~ 10 V C • 20V +--+-l--+-+---1 

t: 11 i 11,Hwl 11111 
; I 

cJ 
g4.0 
!;; 
g; 2.0 
3:: 

0 

i i I 
I 1 1 

I 
Vee= 12v 

1 :.r I 

0 25 50 75 
TA - AMBIENT TEMPERATURE - 0~ 

Fig. 3f 
WORST CASE LOW LEVEL 

D.C. NOISE IMMUNITY 
VERSUS AMBIENT TEMPERATURE 

f 0 l I I I I I I I ~Jd<20l~ 
I i< FO<zS.4 i 

~ 8.0 1--+--+-+----4----+-+----<-+-4-~-+--I 
~ 

~ CJ'.:r:t:t:t:c'N~?·:±~!b:J:!~ij1 
v1.o 
0 

~ 
~ 
3: 

I l 
W.e 

9 6.0 l--i---+-_.._~-+----<'--1--4---'--'---l 

~ 1 i 

~ . 
3: 5.0 .___.__,___,__,__......__..___.___,___..___._...__. 

0 25 50 75 
TA - AMBIENT TEMPERATURE - °C 



FAIRCHILD HLLDT µ,L INTEGRATED CIRCUITS 

Fig. 3i 
Fig. 3g 

TURN OFF DELAY 
VERSUS AMBIENT TEMPERATURE 

Fig. 3h 
TURN ON DELAY 

VERSUS AMBIENT TEMPERATURE 

TYPICAL A.C. NOISE IMMUNITY 
INPUT VOLTAGE VERSUS 

PULSE WIDTH 

1£ 350 J--+--+---+--+--+--.---+--+-~~--1 

~ 
;~ 

t--'-~-+-+---1--+----r---+----'-=-'~--j 

+"8. 

- 150 f--t--::::b ......... .,_.,F+-f--+-+-f---+-1 

25 50 7S 

50 t-;-..+._,l I ~llO typ, 

0 .__.__..__J....__.__.___.__J.._1~..__..___. 
0 25 50 75 

20 

~ 1 
\1 LOW lf~£l 

16 
E g 

HIGH lfVE~ 

z 
-.> 

4.0 

0 
100 

! 

~ 
~ 

200 300 

I 

TA - AMBIENT TEMPERATURE - °C TA - AMBIENT TEMPERATURE - °C PULSE WIDTH - ns 

Fig. 4 
SWITCHING TIME TEST CIRCUIT 

AND WAVEFORMS 

PULSE 

GENERATOR 

v~~--f--\---
L tpd- ---I 1-- ~' tpd+ r--

R 

Vour - I ~ !1'-
vM2-- \ -j-·-

10 

C1 = 5.0 pf Includes all probe 
C2 = 10 pf and jig capacitance 
CL= 15 pf 

FDH6 Input Diodes are 
used on 9109, 9110 

TEST CONDITIONS 

0.U.T. DEV. 1 

9109 9110 

9110 9110 

9112 932 

Fig. 5 

Vm1<V> 
7.5 
7.5 

1.5 

Vmz(V} 
1.5 

7.5 
7.5 

A.C. NOISE IMMUNITY TEST CIRCUIT 

Unused Inputs grounded 
diodes are FDH6 
C1 = 5.0 pf Includes jig and 

VL(V) 

5.0 

17.0 
17.0 

PULSE 

GENERATOR 

tr,tf < 10ns 
FREQ = 1.0MHz 

C2 = 10 pf all probe capacitance 
CL= 15 pf 

-.:;--- VoH = 15V 
t150nsj _fJN 

irnc'7"s 
1 
1 
I 

I I 

soo 

Rtpd-

510!2 
2.4k 

2.4 k 

TEST CONDITIONS AND LIMITS 

TEST LIMIT Vee R TA 
MIN. MAX. (Volts) (k!l) (°C) 

VTP 8.5 v 17 24 25 

VTN 7.0V 17 2.4 25 

Vrp 
_[ t 
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Rtpd+ 

3.6 k 

24 k 

24 k 

VIN 
(Volts) 

10 

10 



APPLICATIONS: 

FAIRCHILD HLLDTµL INTEGRATED CIRCUITS 

Fig. 6-CCSL INTERFACING 

HLpL-.CCSL CCSL 

I 
I 
I 

I 
Y4----Do-

* FOH6 INPUT DIODES 

FDH6 

Fig. 7-LAMP DRIVER 

i 20V 

1 HLLDTL High Level Load Factor 
= 1 CCSL High Level Load Factor 
1 HLLDTL Low Level Load Factor 
= 7.5 CCSL Low Level Loaci Factors 

20 VOLT LAMP 

HLpL 9109,9110 

FIG. 8-DRIVING MOS3700 MULTIPLEXER OR EQUIVALENT 

7.7<Vcc<_8.8 VOLTS 
r----------------1 

9112 I I 

I ~I 
LOGIC: I 

INPUT1 ; 3700 : . t 

L-1------------t-~ 
CHANNEL BLANKING OUTPUT 

0 DATA INPUT 
S1 

Output Levels : min "1" level= Yee -1.5 V 
: max "0" level = 0.2 V 
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FAIRCHILD HLLDTµL INTEGRATED CIRCUITS 

Fig. 9-SEQUENTIAL COUNTER 

DIODES ARE FDHS OR EQUIVALENT 

•1 13 •2 ¢1 ¢3 ¢2 Clock 

1 0 0 0 

1 0 1 1 
0 0 1 0 

0 1 1 1 
0 1 0 0 

1 1 0 1 
CLOCK 

DIVIDE BY THREE OR THREE PHASE GENERATOR 

~+-"VV\r----+-1----oVcc 
'12k 

12k 

Bo----

ID---------1---uzn 

MAJORITY GA TE : % 9109 

Fig. 10-JK FLIP FLOP 

s AD AD 

Q Q 
CLOCK CP CP 

Q ii 
SET 

R D R D 

TOGGLE MODE 

"1"in s s AD 

Q 
CP 

Q 
CP 

Ci 
CP 

"O"in R R D 

CLOCK 
SHIFT MODE 

DIODES ARE FDHS OR EQUIVALENT 

J K Qn+l 

L H L 

L L Qn 

H H Qn 

H L H 
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HLLDT11L 9109 ~ 
HIGH VOLTAGE HEX INVERTER 

HIGH LEVEL LOGIC DIODE-TRANSISTOR MICROLOGIC® INTEGRATED CIRCUITS 
A FAIRCHl~D COMPATIBL~ CURRENT SINKING LOGIC PROQIJ_~__T 

GENERAL DESCRIPTION 

The HLLDT µ.L9109 is a high voltage, high threshold hex inverter designed for the conversion of 

high level logic to any logic level from 4V to 20V. The unit is characterized by a 6.5V(min.) 

DC Noise Immunity and a 20V/100 nsec AC Noise Immunity. The input diode has been left off 

the circuit so that the input can be expanded to any number of inputs which allows maximum flex

ibility in use. 

The 9109 is available in ceramic Dual In=Line* Package. 

FEATURES 

CCSL Compatibility 

High Voltage Operation 12 to 20 V 

Utilizes external input diodes to facilitate high density building block approach 

F.O. = 7 CCSL 

D. c. Noise Immunity of 6.sv· 

APPLICATIONS 

Interfacing from HLL to CC SL levels. 

Line receiver. 

General purpose logic level converter 

ABSOLUTE MAXIMUM RATINGS 

Storage Temperature 

Operating temperature 

vcc 
Output Voltage 

Output low current 

*Fairchild patent pending 

-65°C to 150°C 

0°C to 75°C 

25V 

25V 

40 mA 

TYPICAL DUAL IN-LINE PACKAGE 
(In accordance with JEDEC T0-116) 

1~---1 

~ 
M U 
~-375 TYP.--t-NOTE l 

NOTES: 
1 Leads are intended for insertion 1n hole rows on 

300'' centers. They are purposely shipped with 
pos;t;ye' {.375} rn;s.af:gr:rner:t tc fac:!;tate :r:serticr: 

2 Board-drilling d1mens1ons should equal your 
practice for a conventional 020 !inch diameter lead 

ORDER PART NO. U6A910959X 

LOGIC DIAGRAM 

VCC = Pin 14 
8 
GND =Pin 7 

11 10 

13-tQ:j--12 

F=..O..IRCHILC 

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

3-760. 



FAIRCHILD HLLDTuL INTEGRATED CIRCUITS 9109 

Vee 

8k 12k 

16k 

6 Per Package 

CIRCUIT DIAGRAM 

ELECTRICAL CHARACTERISTICS 

LIMITS 

SYMBOL 0°C 25°C 75°C UNITS 

MIN. MAX. MIN. TYP. MAX. MIN. MAX. 

loH 75 o. 2 75 75 µ.A 

VIL 7.0 6.8 Volts 
! 

VOLl o. 5 o. 25 o. 5 0.5 Volts 

VoL2 1.0 o. 5 1.0 1. 0 

VIH 8.6 8.5 Volts 

IF -1.24 -. 81 -1.16 mA 

IPDH 30 19 28 mA 

1PDL 9. 5 tt.o 9. 0 mA 

tpd+ 145 400 ns 

t -pd 85 200 ns 

NOTE: Tests are performed with FDH6 input diode. 

PULSE WIDTH = 111s 
REPETITION RATE = 500kHz 
AMPLITUDE = 12V 

PULSE 
GEN. 

C1=5pF 
C2=lOpF 

'With FDH6 Input Diode 

CIRCUIT AND WAVEFORMS FOR SWITCHING TESTS 

3-76b 

CONDITIONS AND COMMENTS 

Vee= 20V, VOH = 20V 

Vee= 12V, IOL = 10 mA 

VIH 
= Value indicated 

on this table. 

Vee= 20V, IOL = 20 mA 

V CC = 20 V, VF = O. 5 V 

V CC = 20 V, Inputs open 

V CC = 25 V, Inputs GnD 

VOUT = 25V 

See switching time 
test circuit 

sv 

R 

-=- J 15pf 



HLLDT11L 9110 
HIGH VOLTAGE HEX INVERTER 

HIGH LEVEL LOGIC DIODE-TRANSISTOR MICROLOGIC® INTEGRATED CIRCUITS 
A FAIRCHILD COMPATl'BLE CURRENT SINKING LOGIC PRODUCT 

GENERAL DESCRIPTION 
TheHLLDTµ.L9110isahigh voltage, high threshold hex inverter with extremely good D.C. and 

A. C. Noise Immunity. The circuit is w;;eful in applications involving a high noise environment 

or high voltage supplies which prohibit the use of DT µ L. 

The 9110_contains six basic logic building blocks from which more complex functions (Flip-Flop, 

Shift Registers, etc._) can easily be built. 
Tlle 9110 is availab1e in the hermetically sealed cern1ic Dual-In-Line Package (DIP), designed 

for automated and iow cost insertion techniques. 

FEATURES 

TYPICAL DUAL IN-LINE PACKAGE 
In Ac..::ordance With 

JEDEC iTO 116) Outiine 

1----- _, 
I ·"" t 

H 
e High Voltage Operation V CC Range 12 to 20 V. 

I 
j-..JliH~Al..---r-..J~Oti: l j !------+-·""" ''" 

.125TYP.·~~~°'"'·--t=i . l • utilizes inexpensive external input diodes to facilitate a high density building bfock approach 

and a very high logic Fan-In where desired. 

• High D. C. Noise Immunity 6. 5 V minimum 

• High A. C. Noise Immunity 10 V at 150 ns. 

APPLICATIONS 

Industrial Control Logic, Automotive Logic, Lamp Driver, Relay Driver 

ABSOLUTE MAXIMUM RATINGS 
Storage Temperature 

Operating Temperatu~·e 

Vee 
Output Voltage 

Output low current 

-----·-·----·-------
CIRCUIT DIAGRAM 

-65°C to 150°C 

0°C to 75°C 

25V 

25V 

40mA 

Vee 

GND 

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

3-76c 

' ' I 
'i 

.G!W I 

·'!" ·1 

r-_ I 
, . 'I 

NOTE2~ 

I 
.185 . ... 
i 

1. leads .are 1r'!tended far ;n$ertio.1 in r ')lt •o...,~ o:-? ?.OO·' r.::enttrs. They ate 
purposelysflippedwittf'po~itive"( 3SO)misaliRnmuttaf.n-iiitate ir>sertion. 

I 
I 

I 
I 

I 

___ __J 

ORDER PART NO. U6A911059X 

,---···-
I LOGIC DIAGRAM 

11 

[ 

VCC = Pin 14 

8 

::~::···'"' 

* Fairchild patent pending 

l=~IRCHILCJ 

SEMICONDUCTOR 
A DIVISION OF FAIRCHILD CAMERA ANG •IN$"fRUM~f1i1T ...:..::RPVRATION 



FAIRCHILD HLLDTpl INTEGRATED CIRCUITS 9110 
ELECTRICAL CHARACTERISTICS 

LIMITS 

SYMBOL 0°C 25°C 75°C 
MIN. MAX. MIN. TYP. MAX. MIN. MAX. 

VOH 
V OH (min,)= (V CC -2. OV) 

VOH(typ.) =(Vee -1. 5V) 

VIL 7.0 6, 8 

VOLl o. 5 0.25 0.5 o. 5 

VOL2 1. 0 o. 5 1. 0 1. 0 

VIH 8. 6 8, 5 

IF -1.24 -0.81 -1.16 -1.16 

1sc 17.0 9.0 16. 3 15. 6 

1PDH 30 19 28 28 

1PDL 9. 5 6. 0 9. 0 9. 0 

tpd+ 145 400 

tpd- 100 200 

SWITCHING TIME TEST CIRCUIT 

PULSE 

GEN. 

D.U.T. r-----, 
I I 

t--t.----';..-.....ii m' ].....-' ----~ 
I I 

I
C1: 1

1 amp.=12V I 
1 

p.w.=lJIS -:- 1 I 
I I v IN I ( ,.... __ t--t>-----il---1 JU--i-1 -+-----<t------+<:J I VouT 

I I L ____ _J 

cl= I5pF 

tpd- : R = 2.4k 

tpc1+: R = 24k 

·1NCLUDES JIG CAPACITANCE 

DIODES ARE FDH6 

GND UNUSED INPUTS 

UNITS CONDITIONS 

AND COMMENTS 

Volts 
Vee= 12 to 2ov 

IoH = -0.1 mA@VIL 

Volts Vee= 12 to 2ov 

Volts vcc = 12v 

IOL = 10 mA@VIH 

Volts vcc = 2ov 

IOL = 20 mA@VIH 

Volts Vee= 12 to 2ov 

mA Vee= 2ov 
VF= 0, 5V 

mA Vee= 2ov 

V out= OV 

mA vcc=2ov 
Inputs open, 

mA Vee= 25v 
Inputs GND 

Outputs = 25 V 

ns See switching 

ns test circuit. 

NOTE: TESTS ARE PERFORMED WITH FDH6 INPUT DIODE 

PULSE 
GEN. 

tr, tt < lOns 50Q 
Freq.= lMHz 

D.U.T. 

A.C. NOISE IMMUNITY TEST CIRCUIT 

D.U.T. 

Vee 

R 

c = 15pf I (INCLUDES JIG AND 
-:- PROBE CAPACITANCE) 

UNUSED INPUTS GROUNDED 
DIODES ARE FDH6 

C1 = 5pf 

C2 = lOpF 

TEST CONDITIONS AND LIMITS 

TEST LIMIT Yee R TA 
MIN. MAX. Tvolts) kQ oc 

VTP 8. 5V 17 24k 25 

VTN 7.0V 17 2.4 25 

3-?Gd 

LOW LEVEL AC NOISE IMMUNITY 

lL ~.--1-50-ns_=l_, 
v1N -T ...... -----vol 

HIGH LEVEL AC NOISE IMMUNITY 

VIN ___i_, ...-----VoH 

lOV tl50nsj -,--
VouT 

VTP 



DT11L 9111 
PARALLEL GATED-CLOCKED FLIP-FLOP 

FAIRCHILD DIODE-TRANSISTOR MICROLOGIC® INTEGRATED CIRCUITS 

INDUSTRIAL MICROCIRCUITS - 0°CTO +75°C TEMPERATURE RANGE 

GENERAL DESCRIPTION - The DTµL9111 is a Parallel Gated, Clocked Flip-Flop. It features 

directly coupled units operating on the "master-slave" principle. Operation is logically and 

electrically identical to the DTµL9948 with the addition of another pair of two-input gates at the 

inputs of the flip-flop. This feature enhances the Logic design of some counters and shift

registers and can significantly reduce can count. 

A direct clear input is provided which allows asynchronous entry irrespective of signals 

applied to any other inputs. 

Output buffers provide isolation between the "slave" and the output load, thereby enhancing 

immunity to signal line noise. 

The DTµL9111 is completely compatible with all of the Fairchild 9930 Series Diode-Transistor 

Micrologic® integrated circuits. 

LOGIC DIAGRAM INPUT-OUTPUT LOADING FACTORS 

<vcc = 5.o v) 

I TYPICAL DUAL IN-LINE PACKAGE 

I 1~1 
I I l 

I . ·-- r3\ I -~1 f----....... .,._-+•OT<l 

I .l25TYP.~ 1, • ~a 
I. ±: : .h ~ 
I . I I , , 

II NOTE2_j==Cd[j . l_~ 
~~-I 

1.Leadsareintendedforinsertioninholerowson.300"centers.Theyare 
purposelysh1ppedwitlt'positive"(.350)misalignmenttofacil!tat:einsertion. 

2.Bo1rd-drillin&dimensionsshouldequ11yourpractic1for1conventional.020 
i.nchdiameterlead 

TYPICAL FLAT PACKAGE 
TOP VIEW 

1 
i 

1 
Output Drive 

Pins 6 & 8 11 

f-.1875+-.265 MAX-+.1875-1 

~---·__j_ 
T 

I 

11 II ~~~O_R_D_E_R_l_N_FO_R_M~A-T-IO_N_:~~-1 

(s
1 

• s2 + s3 • s 4 ) cP 

(C1 • c2 + c3 • C4)Cp +CD 

Input Loading 

Pins 2, 3, 4, 5, 9, 10, 11, 12 

Pin 1 

Pin 13 

2 

3 

313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 
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2/3 To order the DTµL9111 

element, specify the fol

lowing Part Number: 

U31911159X for Flat Pkg. 

U6A911159X for Dual In-
Line Pkg. 

F=~IRCHILC 

SEMICONDUCTOR 
A DiViS10N OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 



FAIRCHILD DIODE-TRANSISTOR MICROLOG-IC_®_l.C·.-----··-- _I 

SCHEMATIC DIAGRAM 

6Qo-----. 

SYNCHRONOUS ENTRY 

INPUTS OUTPUTS 
t t 

n+l n 
·----·---·-~-----

Pin 2 3 4 5 9 10 11 12 6 8 

3.2k 3.2k 

eP 13 

TRUTH TABLE 

INPUT 

Pin 1 

...__-oQ8 

G[1 
7 

--....---o Vee 

2.5k 

.----1 ;--uel 12 

~-~, ~---•. ,c2 11 

ASYNCHRONOUS ENTRY* 

OUTPUTS 

6 8 

2.5k 

·----···--1 

.....,.. ,7...,...,.....,,......,~_,.... .. ,._..,,. ____ ... ....,~--·__.-,~-.--.-··-----,--.---- ----··-
L x L x L x L x NC NC 

x L x L x L x L NC NC 

H H x x L x x L H L 

x x H H x L L x H L 

L x x x H H x ·x L H 

x L L x x x H H L H 

H H x x H H x x Undeter-
mined 

x x H H x x H H Undeter-
mined 

This is a partial table showing significant input-output 
conditions. Other conditions are similar combina
tions. Operation is best defined by the set and clear 
functions shown on Page 1. 

For J-K Mode operation: 

Connect 6 to 11 and 9; 8 to 3 and 5. 

H NC NC 

L L H 

*Asynchronous entry is independent 
of all other inputs and overrides 
synchronous entry •. 

--·--·--.. ----· 

NOTES: 

(1) Pin numbers refer to flat package or dual in-line package. 

(2) Abbreviations used in the body of tables: 

L 

H 

x 
NC 

3-78 

low, the more negative voltage level 

high, the more positive voltage level 
(In all cases, unused pins have the same effect as high. ) 

immaterial, either H or L ·has equal effect 

no change, the trigger·-pulse has no effect on outputs 



FAIRCHILD DIODE-TRANSISTOR MICROLOGIC® l.C. 

tpd TEST CIRCUIT 

R 2kQ_ 

DTpl Under Test 

1
@1 il1~1~ 

---~--- I_20pF 

~----+-10"------~--A 

* 
DIODES ARE FD600 OR EQUIVALENT. 

ALL C's INCLUDE JIG & PROBE. 

(Vee 

tpd+ 

t pd-

= 5.0 v, T = 25°C) 

R c Min. 

2.0k 30pF 30 ns 

330'2 50 pF 30 ns 

WAVE FORMS 

Max. 

65 ns 

75 ns 

V meas. 1.5 V at +25°C 

SHIFT 
RIGHT 

Cp 

SttffT 
LEFT 

TYPICAL APPLICATIONS 

SHIFT RIGHT I SHIFT LEFT SHIFT REGISTER 

3-79 

I ----r-

\ 



FAIRCHILD DIODE-TRANSISTOR MICROLOGIC® l.C. 

TYPICAL APPLICATIONS 

SHIFT 

LOAD 

SHIFT REGISTER WITH PARALLEL INPUT LOADING 

COUNT~--

DATA 
SH I FT n-ti-+-+--t 

SERIAL ENTRY - BINARY COUNTER 

UP 

Cp 

DOWN 

THREE STAGE MOIBUS COUNTER 

F~IRCHILCJ 

SEMICONDUCTOR 
A D!VlS!ON OF FA1RCH!LO CAME~A AND IN$TRUNIENT CORPORATION 
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HLLDT~ L 9112 
HIGH VOLTAGE HEX INVERTER 

HIGH LEVEL LOGIC DIODE-TRANSISTOR MICROLOGIC® INTEGRATED CIRCUITS 
A FAIRCHILD COMPATIBLE CURRENT SIN_K!NG LOGIC PRODUCT _____ _ 

GENERAL DESCRIPTION 

The HLLDTµ.L9112 is a CCSLtohighleve1hex interface element, The 9112 consists of six gates 

suitable for convertingfromCCSL levels up to high logic levels (lOV to 18V.) The 9112 is ideal 

TYPICAL DUAL IN-LINE PACKAGE 
(In accordance with JEDEC T0-116) 

for driving MOS devices such as the µ.1'v'I3700 element (6 Channel Multiplexer.) 

The 9112 is available in ceramic Dual In-Line* Package. 

FEATURES 

CCSL Compatioility 

High Voltage Operation 

F.O. = 10 HL 

Wired-OR Capability 

Good AC Noise Immunity 

APPLICATIONS 

CCSL ~ HL interface element 

MOS driver 

ABSOLUTE MAXIMUM RATINGS 

Storage temperature 

Operating temperature 

vcc 
Output Voltage 

Output low current 

*Fairchild patent pending 

V CC Range 12 to 20 V 

-65°C to 150°C 

0°C to 75°C 

25V 

25V 

40 mA 

313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 
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~.290~ 
I -•10 I 

frn\ 
~ ~ 
f--.3 ... TYP.-+llOTE I 

NOTES: 
1. t.eacSs are iniencSeti for insei'tion in hole row:;. 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 

ORDER PART NO. U6A911259X 

LOG IC DIAGRAM 

1~2 

3=tti~4 
5 6 

VCC = Pin 14 
9 8 

.. GND =Pin 7 

11 10 

!3 12 

F.,0..1 RC H I LCJ 

SEMICONDUCTOR 
A DIVISION OF FAIRCHILD CAMERA ANO INSTRUMENT CORPORATION 



FAIRCHILD HLLDTpl INTEGRATED CIRCUITS 9112 

ELECTRICAL CHARACTERl.ST!CS 

SYMBOL 0°C 

MIN. MAX. 

VOH 
(Output High) 

VIL 

1CEX 75 

(Output Leakage) 

VOLl o. 5 

(Output Low) 

VIH 2.1 

VOL2 1. 0 

IF -1.20 

(Input Low) 

1sc -2.4 

(Output Shorted) 

1PDH 36 

(Power Diss.) 

1PDL 9.5 

(Power Diss.) 

tpd+ 
(Turn Off) 

tpd-
(Turn On) 

Vee 

Sk 12k 

16k 

3k 

6 Per Package 

CIRCUIT DIAGRAM 

LIMITS 

25°C 

MIN. TYP. MAX. 

18 18. 5 

1.0 

o. 2 75 

o. 25 o. 5 

2. 0 

o. 5 LO 

-0.8 -1.12 

-1. 65 -2. 3 

22 

6. 0 

145 

25 

tpd-: R = 2.4k 

tpd+: R = 24k 

VL = 17V 

34 

9.0 

400 

200 

75°C UNITS 

MIN. MAX. 

Volts 

o. 8 Volts 

75 µA 

0.5 Volts 

o. 8 Volts 

1. 0 Volts 

-1.12 mA 

-2.3 mA 

34 mA 

9. 0 mA 

ns 

ns 

PULSE WIDTH = 111s 
REPETITION RATE = SOOkHz 
AMPLITUDE = 3V ':" 
C2 =10pf 

CIRCUIT AND WAVEFORMS FOR SWITCHING TESTS 

3--so b 

CONDITIONS AND COMMENTS 

Vee= 2ov, 1aH = 0.1 mA 
VIL = Value indicated in this 

table. 

Vee= 20V, VOH = 20. v 

VIN= OV 

Vee= 12V, IOL = lOmA 
V IH = Value indicated in this 

table. 

Vee= 20V, IoL = 20mA 

V CC = 20 V, VF = O. 45 V 

Vee= 20V, VIN= ov 

VOUT = OV 

V CC = 20 V, Input open 

Vee= 25V, Input GND 

VOUT = 25V 

See switching time 

test circuit 

R 

J"'' 



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 TTµL for high speed and high fanout capa
bility, and is compatible with all devices in the CCSL group of digital integrated circuits. 

• 15 MHz shift frequency 

• Synchronous parallel entry 

• J, K inputs to first stage 

• Asynchronous common reset 

• Typical power dissipation of 300 mW 

• The input/output characteristics provide easy interfacing with Fairchild DTµL, 

LPDTµL, and TTµL families (CCSL). 

• All ceramic .,HERMETIC" 16 pin Dual In-Line package. 

• Input diode clamping 

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

Storage Temperature 

Temperature (Ambient) Under Bias 

Vee. Pin Potential to Ground Pin 

Voltage Applied to Outputs for high output state 

Input Voltage (D.C.) 

ORDER INFORMATION 

-65°C to +150°C 

-55°C to +125°C 

-0.5 Vto +7 V 

-0.5 Vto +Vee value 

~0.5 V to +5.5 V 

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 +75°C temperature range. 

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

t-...310~ 

~ 
011 !~ 
009--..1 \ 

j-----f-.200 MAX. I I 

.1001· i-- i f..-.375 NOM . ...j 
MIN. I I 

I I 

.-~I ~--. 

~~I 
~~ 

---1 i--.015 MIN. 

NOTES: 

}=Pb! . ~.· 7~5 
~ .. u 

i .2so I 
l.240-i 

1. Leads are intended for insertion in hole rows on 
300" centers. They are purposely shipped wlth 

"positive" (.375) misalignment to facilitate insertion. 
2. Board-drilling dimensions should equal your 

practice for a conventional .020 llnch diameter lead 

Figure 1 

LOGIC SYMBOL 

9 4 5 6 7 

J PE Po P1 P2 P3 
Cp 9300 SR n 
K MR Qo Qi Q2 Q3 ... 3 11 

15 14 13 12 

Vee= PIN 16 
GND =PIN 8 

Figure 2 

F=~IRCHILCJ 

SEMICONDUCTOR 
A DIVISION OF FAIRCHl:..O CAMERA ANO INSTRUMENT CORPORATION 



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. 

2. 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. 

3. 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. 

4. An internal clock buffer provides both reduced clock input loading, and the ability to gate the clock with only a single NAND gate. 

5. The active high output is provided for all four stages and an active low output is provided for the last stage. 

6. A master asynchronous clear input allows the setting to zero of all stages, independent of the condition of any other inputs. 

TABLE I - TRUTH TABLE 
FOR SERIAL ENTRY 

TABLE 11 - LOADING RULES (1 U.L. = 1 TTµL Gate Input Load) 

(PE= HIGH, MR= HIGH, (n + 1) indicates 
state after next clock) 

K Qo attn+' 

L L L 

L H Q0 attn (no change) 

H L Q0 attn (toggles) 

H H H 

TABLE Ill 

INPUTS 

J, K, MR, P0, P1, P2 & P3 

PE 
Cp 

OUTPUTS 

Qo, Q" Q2, Q3 & Q3 

ELECTRICAL CHARACTERISTICS (TA = -55°C to + 125°C, Vee = 5.0 V ± 10%) (Part #U6B930051X) 

LIMITS 

SYMBOL CHARACTERISTICS -55°C +25°C 
MIN. MAX. MIN. TYP. MAX. 

VoH Output High Voltage 2.2 2.4 2.7 

VOL Output Low Voltage 0.4 0.2 0.4 

VIH Input High Voltage 2.0 1.7 

VIL Input Low Voltage 0.8 0.9 

IF Input Load Current* -1.6 -1.10 -1.6 
J, K, MR, P0, P" P2 & P3 -1.24 -0.97 -1.24 

IR Input Leakage Current* 15 60 
J, K, MR, P0, Pir P2 & P3 

TABLE IV 
ELECTRICAL CHARACTERISTICS (TA= 0°C to +75°C, Vee= 5.0 V ±5%) (Part #U6B930059X) 

LIMITS 

SYMBOL CHARACTERISTICS 0°C +25°C 
MIN. MAX. MIN. TYP. MAX. 

VoH Output High Voltage 2.4 2.4 3.0 

VOL Output Low Voltage 0.45 0.2 -0.45 

VIH Input High Voltage 1.9 1.8 

VIL Input Low Voltage 0.85 0.85 

IF Input Load Current* -1.6 -1.0 -1.6 
J, K, MR, P0, P" P2 & P3 -1.41 -0.9 -1.41 

IR Input Leakage Current* 15 60 
J, K. MR, P0, P" P2 & P3 

*For CP and PE input currents, use load factors in Table 11 
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LOADING 

1 U.L. 

2.3 U.L. 

4 U.L. 

FANOUT 

6 U.L. 

+125°C UNITS CONDITIONS & COMMENTS 
MIN. MAX. 

2.4 Volts Vee = 4.5 V, 10 H = -0.36 mA 

0.4 Volts Vee = 5.5 V, IOL = 9.6 mA 
Vee = 4.5 V, IOL = 7.44 mA 

1.4 Volts Guaranteed input high 
threshold for all inputs 

0.8 Volts Guaranteed input low 
threshold for all inputs 

-1.6 mA Vee= 5.5 V 
VF= 0.4 v -1.24 mA Vee= 4.5 V 

60 µA Vee= 5.5 V, VR = 4.5 V 

+75°C UNITS CONDITIONS 
MIN. MAX. 

2.4 Volts Vee = 4.75 V, 10 H = -0.36 mA 

0.45 Volts Vee = 5.25 V, IOL = 9.6 mA 

1.6 Volts Vee = 4.75 V, IOL = 8.5 mA 
Guaranteed input high 
threshold for all inputs 

0.85 Volts Guaranteed input low 
threshold for all inputs 

-1.6 mA Vee= 5.25 V 
-1.41 mA Vee= 4.75 V, VF= 0.45 v 

60 µA Vee= 5.25 V, VR = 4.5 V 
J 

J 



< 
E 

INPUTS 

FAIRCHILD MEDIUM SCALE INTEGRATION • 9300 

TYPICAL INPUT AND OUTPUT CHARACTERISTICS 

EQUIVALENT CIRCUIT 

INPUT CURRENT VERSUS INPUT VOLTAGE 

PE 

< 
E 

~ -2.0 I i ~I ---""'--t---+---+--+--1 

u -3.0 ,___,.4----+--+---+---+---1---l 

::> 
e,_ 
z 

< 
E 

-1.0 

~ -2.0 

i-3.0 

CP 

~ Vcc·5.0V 
L TA· 25oc 

i 

y 

7 
L 

i I T1 
I ' 11 

7 
'_,;-4.0 L 

I I 

_;_ 

-5.0 .z 
I 

-2.0 ...__._~_.____._____._-+-__.__---'-__. -6.0 l 
-1.0 !.O 2.0 3.0 LO 2.0 3.0 -1.0 

VIN - INPUT VOLTAGE - VOLTS VIN· INPUT VOLTAGE -VOLTS 

Vee 
OUTPUTS 

R1 

EQUIVALENT crRCUIT 

~ t 1 
0 

1R3 1 i 
OUTPUT CURRENT VERSUS OUTPUT VOLTAGE 

(Qo, Qi' Qz. Q3 AND Q3) 

<( 

E 

::> 
0 

LOW STATE 

0.2 0.4 0.6 0.8 1.0 1.2 

VOUT - OUTPUT VOLTAGE - VOLTS 
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< 
E 

HIGH STATE 
Vee· 5.ov 
TA: 25°C _.,__,>--+--+--+-_,__+--+--+--t 

-5.0 ~-+--+-f-+-W--+---1-+-; 

~ -10 >---+---+-..+----+-----l 

~ -15 f---+--++---i------i 

~ 
'5-20 I 
3 ,,__-+---+--------1 

-25f--,-----+--+-----<---i 

f-+~~--.--;-~-------< 
-~'---'-~~---;~--+--'---+----' 

·l.0 l.C 2.0 3.0 4.0 5.0 

VoUT - OulPiJT VOLTAGE -VOLTS 

I 
l I I 
1 l \ 

1.0 2.0 

VIN - INPUT VOLTAGE - VOLTS 

I 
I 

J_ 

3,0 



FAIRCHILD MEDIUM SCALE INTEGRATION • 9300 

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

SYMBOL CHARACTERISTIC MIN. TYP. MAX. UNITS CONDITIONS & COMMENTS 

tpd+ Turn Off Delay 20 35 ns Vee= 5.0 V, CL= 15 pF 

tpd- Turn On Delay 25 45 ns (See Fig. 5 & Ga) 

f sr Shift Right 15 25 MHz Vee= 5.0 V, CL= 15 pF 
Frequency (See Fig. 5 & 6c) 

CPpw Clock Pulse Width 35 15 ns 

ts Set-up Time 35 17 ns Vee= 5.0V 

tr Release Time 16 0 ns CL= 15 pF 

ts(PE) Set-up Time for PE 45 26 ns (See Figs. 6a & 6b) 

tr(PE) Release Time for PE 25 10 ns 

tpd-(MR) Reset Time for MR 35 ns 

trec(MR) Recovery Time for MR 20 ns 

MRpw Min Reset Pulse Width 15 ns 

SET-UP TIME: ts 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: tr is defined as the maximum time allowed for the logic ievel 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: trec(MR) is defined as the minimum time required between the end of the reset pulse and the clock transition from low to high 
in order for the flip-flop(s) to respond to the clock. 

Figure 3 
PROPAGATION DELAY -

CLOCK TO fb OR Q3 
OUTPUT VS TEMPERATURE 

68 
See Fig. 5 and 6a T 1 }._ 

! I JZ1 
I i :_A I 

60 

I ~,\\'~' ' 
i 

-,........; I f""" 

l I i j 

i I 
! ; I r2J 

f'(I'~ ~ ~ 
l 

'"8. 
- 28 

20 
-55 ·35 -15 • 5 25 45 65 85 105 125 

TEMPERATURE °C 

PULSE 
GEN 

Pulse Generator Output 
1. Switching Time (tpd+ & tpc1-) Tests 

Rise Time < 15 ns 
Fall Time < 15 ns 
Amplitude ::::: 4 V 

CLI 

6 

Freq. = 2 MHz ± 5% at 50% duty cycle 
2. Shift Right Frequency Test 

Rise Time < 15 ns 
Fall Time < 15 ns 
Amplitude ::::: 4 V 
Freq.= 15 MHz with pulse width 

adjustment so that V1N has 
duty cycle of approx. 50%. 

Vin 

2 
J 

10 
CP 

3 
K 

Vour 

9 

Figure 4 
PROPAGATION DELAY -

CLOCK TO Q3 OR Q3 
OUTPUT VS TEMPERATURE 

60 
See Fig. 5 and 6a I 

4 

i I : l 
i ~ : I 
! 

-55 -35 -15 5 25 45 65 85 105 125 
TEMPERATURE °C 

Vcc=+5V 

2k 

5 6 7 16 

PE Po P1 P2 P3 
11 

9300 SR Q3 

MR Qo Qi Q2 Q3 GND 

1 15 14 13 12 8 

Vour Vour Vour Vour 

Figure 5 - SWITCHING TIME & SHIFT RIGHT FREQUENCY TEST CIRCUIT 
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CL includes 
probe and jig 
capacitance 
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FAIRCHILD MEDIUM SCALE INTEGRATION • 9300 

Fig. 6a Fig. 6b 

---~ts!- -j ts:- ;t'~ ~tr[- ~::i:~--· --·---·------··------- 1.5V 
I ' I • " -

DATA~--+-----. ---------+----1.5V 
SERIAL OR - - - - DA-A ~ 
PARALLEL .. CPpw . .;.CPpw . ...., PAR~LLg/ - - -- - -- - --- - --- - -- 1. 5V 

CP 

PE __ --1ts(Pfl!--- ~ ~:-; r-(PE_..~-----.. 

I I ~---.J OUTPU~- -··=+-----_-- ~-- __ ; _____ - ·------------1.5V 

~' - 1.5V 

CP 
! tpcr{MR)---: ,_.. 

MR --:----L-- --0-~_-_--:__--_ -------==----1.SV 
1pd- ..; ,..... lpd+-- --·- -

1.5 v 

MRp .... ,.. ~-.. 

--- t,ec(MRJ,...-- r-~ OUTPUT . ____ _, 

Fig. 6c 

VIN 
~..__J--\__r-\_ 

Vovr ~---
{PIN 12 OR Ii) 

Vour Frequency = 1h X V1N Frequency 

Figure 6 - SWITCHING TIME & SHIFT RIGHT FREQUENCY WAVEFORMS 

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

LS/RS SELECT 

1·r=:-- -==,s·1 LS DATA IN 

I I I ---·11 I 
_RS_D_A_T_A_IN_o-----1 J PE Po P1 P2 P3 ~*-JPE Po P1 ~2 P3 111 

9300 SR I I 
Qo Qi Q2 Q3 °3 

1· ' 

Cp 

e-+-t--1~--a K MR 

Cp 9300 SR 

~--1-a K MR Qo Q1 Q2 Q3 Q3 

LS DATA OUT 

CLOCK 

MASTER RESET 

-+-+ 
RS DATA OUT 

I 
I c---- ....... -_ ... ~~-~ ... ~ ~--·-··-··----···--J L.--.· ·······-- --· -·--··----~--·--·-

Figure 7 - EIGHT BIT LEFT /RIGHT SHIFT REGISTER 

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

~---- 7 PARALLEL DATA INPUTS -----~ 

GND I I 
....--+--+--+--+----------...-- -+---!--!--+---

Vee J PE Po P1 P2 P3 J PE Po P1 P2 

Cp 9300 SR 
Q3 Q3 

Cp 9300 SR 

Vee K MR Qo Q1 Q2 K MR Qo Qi Q2 

Vee Vee 
CLOCK I 

L 

Figure 8 - SEVEN BIT PARALLEL TO SERIAL CONVERTER 

INPUT READ 

REQUEST 

--SERIAL 

- --- -- OUTPUT 

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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INPUT 

FAIRCHILD MEDIUM SCALE INTEGRATION • 9300 

SELECTOR SWITCH SHOWN IN N=15 POSITION 

2 3 4 5 6 7 8 9 10 11 12 13 14 15 

Po P1 P2 P3 

9300 SR 

Qo Qi Q2 Q3 Q
3 

MASTER _______ __, 

RESET .:>---- OUTPUT 
fin+ N 

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

This counter produces 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 ext~rnal 

source. 

LSD 
-:- SELECTOR 

SWITCH 

2 3 4 5 6 7 8 9 

Po P1 P2 P3 

9300 SR 

Qo Q1 Q2 Q3 °3 

t9004 

MSD 
SELECTOR 
SWITCH 

2 3 4 5 6 7 8 9 

Po P1 P2 P3 

9300 SR 

Qo Q1 Q2 Q3 Q
3 

9007 

COUNT SEQUENCE 
OUTPUT 
fin+ N 

9 
8 
7 
6 
5 
4 
3 
2 
1 
0 

0 0 1 1 
0 0 0 1 
0 0 0 0 
1 0 0 0 
1 1 0 0 
0 1 1 0 
1 0 1 1 
1 1 0 1 
1 1 1 0 
0 1 1 1 

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 
this setting. 
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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 TT µL for high speed and 

high fan out capability, and is compatible with all members of the CCSL group of digital 

integrated circuits. 

• Multi-fundion capability 

• Mutually exclusive outputs 

• Guaranteed fanout of 10 TTµL loads over the full temperature range and supply 
voltage ranges 

• High capacitive drive capability 

• Demultiplexing capability 

• Typical power dissipation of 145 mW 

• The input/output charaderistics provide easy interfacing with Fairchild DTµL, 
LPDTµL and TTµL families (CCSL). 

• All ceramic 0 HERMETIC" 16-pin Dual In-Line• package 

• Input clamp diodes limit high speed line termination effects 

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

Storage Temperature 

Temperature (Ambient) Under Bias 

Vee Pin Potential to Ground Pin 

Voltage Applied to Outputs for high output state 

Input Voltage (D.C.) 

ORDER INFORMATION 

-65°C to +150°C 

-55°C to +125°C 

-0.5 Vto +7 V 

-0.5 V to +Vee value 

-0.5 V to +5.5 V 

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 

~~~ 
.011 ffi .009-; \ 

i----t.200 MAX. I I 
.100 -l 1-- I ~ 375 NOM . ..j 

MIN. I I I 
~I 

~---............11 

~i~ 
.023 
MAX. 

--11-.015 MIN. 

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. 801rd-drilling dimensions should equal your 
pr1ctice for 1 convention1I .020 linch diameter. lead. 

Fig. 1 

LOGIC SYMBOL 

15 14 2 

I I I 
Ao Ai A2 A3 

iiiO DECODER 
9301 

0123456789 

I 

i3i2ii i09 3 45 6 7 

Vcc=PIN16 GNO=PIN8 

Fig. 2 

FAIRCHILC 
SEMICONDUCTOR 
A DIVISIDN OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 



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 A3 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. 

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

TABLE I - TRUTH TABLE 

A0 A1 A2 A3 
0 I 2 3 4 5 

L L L L L H H H H H 

H L L L H L H H H H 

' H L L H H L H H H L 

H H L L H H H L H H 

L L H L H H H H L H 
H L H L H H H H H L 
L H H L H H H H H H 
H H H L H H H H H H 
L L L H H H H H H H 
H L L H H H H H H H 

L H L H H 
I 

H H H H H 

L H 
J 

H H H H H H 

L H H H H H H H H 

L H H H H H H H H ~H 
H H H H H H H H H 

H H H H H H H H H 
--.. --.. - ....__. -- --......~...., ... --~-------~'-'-

TABLE Ill -

H = High Voltage Level 
L = Low Voltage Level 

---
6 7 8 9 

H H H H 

H H H H 

H H H H 

H H H H 
H H H H 

H H ,H H 

L H H H 

H L H H 

H H L H 

H H H L 

H H H H 
H H H H 

H H H H 

H H H H 

H H H H 

H H H H 
·----"---.~--~ 

TABLE U -

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

INPUTS LOADING 

1 U.l. 

OUTPUTS FANOUT 

0, 1, 2, 3, 4, 5, 6, 7, 8, & 9 10 U.l. 

ELECTRICAL CHARACTERISTICS (TA = -55°C to +125°C, Yee= 5.0 V ± 10%) (Part #U6B930151X) 

LIMITS 
SYMBOL CHARACTERISTICS -55°C +25°C +125°C UNITS CONDITIONS 

MIN. MAX. MIN. TYP. MAX. MIN. MAX. 

Output High Voltage 2.4 2.4 2.7 2.4 Volts Vee = 4.5 V, loH = -0.6 mA 

Output Low Voltage 0.4 0.2 0.4 0.4 Volts Vee = 4.5 V, Im = 12.4 mA 
Vee= 5.5 V, Im = 16.0 mA l-------1---------------1---·--------·-·>·---+-----+----t----==---__.;;;-"'------t 

Input High Voltage 2.0 1.7 

Input Low Voltage 0.8 0.9 

1.4 Volts 

0.8 Volts 

Guaranteed input high 
threshold for all inputs 

Guaranteed input low 
threshold for all inputs 

1---,~-~~~-i---~~~~---~~~~---1-~~~~1--~-----+--~---tr----+------J-r------; 

-1.6 -1.10 -1.6 -1.6 mA Vee=5.5V VF=0.4V 
IF lnputload Current -1.24 -0.97 -1.24 -1.24 mA Vee= 4.5 V J 
IR Input Leakage Current ~ --·---+-·------+- ___ 1_s __ s_o--+ ____ 60_+--µ_A_--+_Vc=c~=-5_.5_v_, _v_R _=_4_.s_v _ ___, 

I tpd+ Turn Off Delay Input to Output 23 35 ns Vee = 5.0 V 

I ..... ! --t-pd------.l.--Tu_rn_O_n_D_e_la_y _ln-p-ut_t_o_Ou-tp_u_t _____ - ____ ,__L_,., __ 

20

---~L_. __ ...... l _"_s _ _...l _~~-e=_F_i~-~ 8-pF _____ __.I, 
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FAIRCHILD MEDIUM SCALE INTEGRATION. • 9301 

TABLE IV-

ELECTRICAL CHARACTERISTICS (TA= 0°C to +75°C, Vee= 5.0V ±5%) (Part #U6B930159X) 

LIMITS 
SYMBOL CHARACIEBISTICS . 0°c +25°C +75°C l r-iiN ·- -M-AX lr~fo.( . TYP·- r~Ax lMTN-MAX 

UNITS CONDITIONS 

"'OH 
VOL 

VIH 

VIL 

IF 

~ 
!e_d+ 
tpd-

Output High Voltage 2.4 
Output Low Voltage 0.45 

Input High Voltage 1.9 I 

Input Low Voltage 0.85 

I 
-1.6 i I Input Load Current 

l -l.41T 
Input Leakage Current 
Turn Off Delay Input to Output i 

I Turn On Delay 

TYPICAL INPUT AND OUTPUT CHARACTER!ST!CS 

Fig. 3 
INPUTS 

2.4 

1.8 

-3.5 ~.....__.....__.....__.....__,__.___.__,__,___. 

OUTPUTS 

EQUIVALENT CIRCUIT 

OUTPUT LOW 

Fig. 4 

< 
E 

-1.0 0 1.0 2.0 3.0 
VIN - INPUT VOLTAGE - VOLTS 

OUTPUT CURRENT VERSUS 
OUTPUT VOLTAGE 

OUTPUT LOW 

4.0 

....----------~'"' ~ 

OUTPUT HIGH 

Vee 

~ 20 
r---1~---t-+-+---+-~-+------1 

:::> 

~ 10 i------<---+---+--+--+-----+----4 

Fig. 5 

z: 

:::> 
0 

-IO ..___.__..__.___.'---'___.~_____.~___. 
-1.0 -0.5 0 0.5 1.0 

VouT- OUTPUT VOLTAGE - VOLTS 

OUTPUT CURRENT VERSUS 
OUTPUT VOLTAGE 

OUTPUT HIGH 

1.5 

B - ! I -20 ..---,.---+<---+----+----+---+--+----< 

1.0 3.0 5.0 7.0 9.0 

VouT - OUTPUI VOLTAGE - VOLIS 

3-89 

----- -- -l 
3.0 2.4 Volts Vee = 4. 75 V, 10 H = -0.6 mA 
0.2 0.45 0.45 Volts Vee= 4.75 V, 10 L = 14.1 mA 

Vee = 5.25 V, !m = 16.0 mA 
1.6 Volts Guaranteed input high 

threshold for all inputs 
0.85 0.85 Volts Guaranteed input low 

threshold for all in_Q_uts 
-LO -i.6 l -1.6 l mA Vee= 5.25 VJ 
-o.9 -1.41T -t.41 T rnA Vee= 4.75 V l VF= 0.45 V 

15 60 60 µA Vee = 5.25 V, VR = 4.5 V 
23 35 I ns l Vee= 5.0V 
70 -.n T ! II;> 

i (' -11=\nJ: .JU "'L- ... .., .... 

See Fig. 8 

SWITCHING PERFORMANCE 

Fig. 6 

TYPICAL TURN ON DELAY 
VERSUS TEMPERATURE 

-55 -35 -15 5 25 45 65 85 105 125 

TA - AMBIENT TEMPERATURE - °C 

* 

Fig. 7 
TYPICAL TURN OFF DELAY 

-55 -35 -15 5 25 45 65 85 105 125 

TA - AMBIENTTEMPERATURE - 'C 

Vcc=5V 

~2kU 

I-
15pF 15 14 

Ao Ai 
9301 

PULSE GEN CHARACTERISTICS 

FREQ S::f l MHz 

PULSE WIDTH =s 100 ns 

tr = tf :s 15ns 

AMPLITUDE lilS 4V 

1312 II 10 9 4 5 6 7 
3 

* 
PIN 16=5V ICL 
PIN 8 =GND '=" * INCLUDES ALL PROBE AND JIG CAPACITANCE 

Fig. 8 - SWITCHING TIME TEST CIRCUIT AND WAVEFORMS 

I 

I 

I 



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. 

---GND 
----- STROBE 

Ao A1 A2 A3 

1/10 DECODER 
9301 

0123456789 

Ao A1 A2 A3 
1/10 DECODER 

9301 

Ao A1 A2 A3 
1110 DECODER 

9301 

Ao A1 A2 A3 
I I 10 DECODER 

9301 

0123456789 0123456789 0123456789 

01234567 8 9101112131415 16 18 20 22 

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

Ao Al A2 A3 

1/10 DECODER 
9301 

0123456789 
9 Q . <;T <;> v 0 Q 1:r ~:r ~ 

1 1 
Ao A1 A2 A3 

I/ 10 DECODER 
9301 

0123456789 
l;f 1) l;f 1;f ~J" -0- 1:r 1:r ~,.. 1f 

0 I 2 3 4 5 6 7 8 9 I 0 11 12 13 14 15 16 17 18 19 

OUTPUTS 

DECIMAL 
DIGIT 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

8421 

0,18 

1, 19 

2 

3 

4 
5 

6 

7 
8, 10 

9, 11 

Ao A1 A2 A3 
1110 DECODER 

9301 

0123456789 

24 26 28 30 

OUTPUT SELECTION 

BCD CODE 

5421 
EXCESS 

3 4221 

0,18 3 0,18 

l, 19 4 1, 19 

2 5 2 

3 6 3 

4 7 6 

8, 10 8, 10 9, 11 

9, 11 9, 11 14 

12 12 15 

13 13 16 

14 14 17 

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 

~ 
--AOD1tt:---SS ·noTPoTl 

Ao At A2 A3 
1110 DECODER 

9301 

0123456789 

A 

0 
I 
0 
I 

0 
I 
0 

B c 
0 0 
0 0 
I 0 
I 0 
0 I 
0 I 

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 

A B C D 

I I I I 
I I Ao A1 A2 A3 

I 

LINE 

0 
I 
2 
3 
4 
5 
6 
7 

I 

I 
9301 i/Jo DECODER 

0 I 2 3 4 5 6 7 8 9 

I T 

Each output of the 9301 may be considered a minterm of the input code. 
Severa! sums of minterms may be generated economicai!y using discrete 
IC gates and one 9301 decoder. 

s __ 

'---~Q =A BCD+ A BCD+ ABCD + ABCD c -------- - -- - - -
"--------1~P =ABCD t ABCD + ABCD + ABCD 

OUTPUT P 

OUTPUT Q ~~~~-

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 TTµL for high speed, high fanout operation and is com

patible with all members of the CCSL group of digital integrated circuits. 

• Multi-function capability 

• 8ns carry propagation delay 

• Complementary inputs and outputs available 

• Typical power dissipation of 150 mW 

• The input/output characteristics provide easy interfacing with Fairchild DTµL, 

LPDT µL and TT µL families (CCSL). 

• All ceramic "HERMETIC" 16-pin Dual In-Line# package 

• Input clamp diodes limit high speed termination effects 

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

Storage Temperature 

Temperature (Ambient) Under Bias 

Vee Pin Potential to Ground Pin 

Voltage Applied to Outputs for high output state 

Input Voltage (D.C.) 

ORDER INFORMATION 

-65°C to +150°C 

-55°C to +125°C 

-0.5Vto +7 V 

-0.5 V to +Vee value 

-0.5 V to +5.5 V 

Specify U6B9304XXX 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 F1\!RCHILD DRIVE. MOUNTA!N ViE.W, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 
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PHYSICAL DIMENSIONS 

-~~-j 

i 
r= 

.110 

.090 

L 
t 

.023 
MAX. 

NOTES: 

~~§&~ 

Oil fB\ 009---... 

I 
200 MAX. I I 

I- 375 NOM ..j 

I 

I 

l. leads are mtended tor lnserhon '" hote rows on 
.300" centers. They are purposely shipped with 
"positive" {.375) misalignment to facilitate insertion 

2. Soud-drt\hng dimenstons shou'd equat your 
practice for a conventional 020 ilnch diameter lead 

Fig. 1 

LOGIC SYMBOL 

Fig. 2 

Vee= PIN 16 
GND =PIN 8 

F=P\IRCHILCJ 

SEMICONDUCTOR 
A DlVlSlON OF FAIRCHILD CAMERA ANO 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 a~ive low inputs 
at the A and B terminals. The adders produce a low carry and both low and high sum with active high in.puts, a high carry and both high and low sum when 
actiYe Jow inputs are _used. This princ_ip!e of' Qu_~lity 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 I and Table II. 

TABLE i - TRUTH TABLES 

ADDER 1 

INPUTS OUTPUTS 

c B A Co s s 
L L L H H L 

L L H H L H 

L H L H L H 

L H H L H L 

H L L H. L H 

H L H L H L 

H H L L H L 

H H H L L H 

I 

I 

TABLE II -

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

INPUTS LOADING I 
FA 1 A, B&C 4 U.L. 

FA 2 i\2,82 &c 4 U.L. 

l A1 &B 1 1 U.L. 
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c 

I L 

L 

L 

L 
I 

I ~ 
I L 

L 

L 

L 

L 

L 

L 

I 
L 

L 

I H 

I H 
I H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

.. 

B, 

L 

L 

L 

L 
I 
L 

L 

L 

L 

H 

H 

H 

H 

H 

H 

H 

H 

l 

L 

L 

L 

L 

L 

INPUTS 

A, 

L 

L 

L 

L 

H 

H 

H 

H 

L 

L 

L 

L 

H 

H 

H 

H 

l 

L 

L 

L 

H 

H 

ADDER 2 

82 

L 

L 

H 

H 
I 
L 

L 

H 

H 

L 

L 

H 

H 

L 

L 

ti 

H 

L 

L 

H 

H 

L 

L 

A2 

L 

H 

L 

H 
I 

L I 
~ I 

~ I 
H 

L 

H 

L 

H 

L 

H 

L 

H 

L 

H 

L 

H 

L H H L 

L H H H 

H L L L 

H L L H 

H L H L 

H L H H I 

H H L L 

H H L H 
H H H L 

H H H H 

H = High Voltage Level 
L = Low Voltage Level 

OUTPUTS 

Co s 

H H 

H L 

H L 

L H 

H H 

H H 

H L 

H L 

H H 

H L 

H H 

H L 

H H 

H H 

H H 

H H 

H l 

L H 

L H 

L L 

H L 

H l 

L H 

L H 

H L 

L H 

H L 

L H 

H L 

H L 

H L 

H L 

s 
L 

H 

H 

L 
I 

L 

H 

H 

L 

H 

L 

H 

L 

L 

L 

L 

H 

L 

L 

H 

H 

H 

L 

L 

H 

L 

H 

L 

H 

H 

H 

H 

I 

I I 
l 

I 
I I 
I I 
I 
l 

I I 
t - t 

I 



FAIRCHILD MEDIUM SCALE INTEGRATION • 9304 

TABLE 111-
ELECTRICAL CHARACTERISTICS (TA = -55°C to + 125°C, Vee= 5.0 V ± 10%) (Part #U6B930451X) 

LIMITS 
SYMBOL CHARACTERISTICS -55°C +25°C +125°C UNITS CONDITIONS 

MIN. MAX. MIN. TYP. MAX. MIN. MAX. 

VoH Output High Voltage 2.2 2.4 2.7 2.4 Volts Vee= 4.5 V, 10 H = -1.2 mA (Pins 7 & 9) 
Vee= 4.5 V, 10 H = -1.08 mA (Pins 6 & 10) 
Vee= 4.5 V, 10 H = -0.84 mA (Pins 5 & 11) 

Vol Output Low Voltage 0.4 0.21 0.4 0.4 Volts Vee = 5.5 V, 10 L = 16 mA (Pins 7 & 9) 
10 L = 14.4 mA (Pins 6 & 10) 
10 L = 11.2 mA (Pins 5 & 11) 

Vee= 4.5V, IOL = 12.4 mA (Pins 7 & 9} 
10 L = 11.2 mA (Pins 6 & 10) 
10 L = 8.7 mA (Pins 5 & 11) 

VIH Input High Voltage 2.0 1.7 1.4 Volts Guaranteed input high 
threshold tor all inputs 

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

IF Input Load Current -1.6 -1.1 -1.6 -1.6 
Vee=5.5V 4 Ii: Input Load Current -6.4 -4.4 -6.4 -6.4 mA VF= 0.4 v 

IF Input Load Current -1.24 -0.97 -1.24 -1.24 
VR = 5.5 Von 

4 IF Input Load Current -4.96 -3.88 -4.96 -4.96 mA Vee=4.5V other inputs 

IR Input Leakage Current 15 60 60 
µA 

Vee= 5.5V, VR =4.5V 
4 IR Input Leakage Current 60 240 240 Ground on other inputs 

tpd+ c toC0 8 13 ns 

tpd- c to C0 8 13 ns Vee= 5.0V 
cl= 15 pF 

tpd+ A1 to S 28 40 
See Fig.11 

ns 

tpd- A1 to S 25 35 ns 

TABLE IV-
ELECTRICAL CHARACTERISTICS (TA= 0°C to +75°C, Vee= 5.0V ±5%) (Part #U6B930459X) 

LIMITS 
I 

SYMBOL CHARACTERISTICS 0°C +25°C +75°C UNITS CONDITIONS 
MIN. MAX. MIN. TYP. MAX. MIN. MAX. 

VoH Output High Voltage 2.4 2.4 3.0 2.4 Volts Vee= 4.75V, 10 H = -1.2 mA (Pins 7 & 9) 
Yee= 4.75V, 10 H = -1.08 mA (Pins 6 & 10) 
Vee= 4.75V, 10 H = -0.84 mA (Pins 5 & 11) 

VOL Output Low Voltage 0.45 0.21 0.45 0.45 Volts Vee= 5.25 V, Im= 16 mA (Pins 7 & 9) 
Im= 14.4 mA (Pins 6 & 10) 
10 L = 11.2 mA (Pins 5 & 11) 

Vee= 4.75 V, IOL = 14.1 mA (Pins 7 & 9) 
Im= 12.7 mA (Pins 6 & 10) 
Im = 9.85 mA (Pins 5 & 11) 

VIH Input High Voltage 1.9 1.8 1.6 Volts Guaranteed input high 
threshold for all inputs 

VIL Input Low Voltage 0.85 0.85 0.85 Volts Guaranteed input low 
threshold tor all inputs 

. IF Input Load Current -1.6 -1.0 -1.6 -1.6 Vee= 5.25 V, VF= 0.45 v 
4 IF Input Load Current -6.4 -4.0 -6.4 -6.4 mA VR = 5.25 Von other inputs 

IF Input Load Current -1.41 -0.9 -1.41 -1.41 Vee= 4.75 V, VF= 0.45 v 
4 IF Input Load Current -5.64 -3.6 -5.64 -5.64 mA VR = 5.25 Von other inputs 

IR Input Leakage Current 15 60 60 µA Vee= 5.25 V, VR = 4.5 v 
4 IR Input Leakage Current 60 240 240 Ground on other inputs 

tpd+ c toC0 8.0 15 ns 

tpd- c toC0 I 
8.0 15 ns Vee= 5.0V 

CL= 15 pf 

A1 toS 28 45 
See Fig.11 

!e_d+ ns 

tpd- A1 toS 25 40 l ns 

L 
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FAIRCHILD MEDIUM SCALE INTEGRATION • 9304 
TYPICAL INPUT AND OUTPUT CHARACTERISTICS 

INPUT CURRENT VS INPUT VOLTAGE 
INPUTS 

. EQUlVALEIH CIRCUIT 

Vee 

FIG. 3 PINS 1, 2, 3, 4, 12, 15 

o.: r1·~:~~;~v . I HH : . ·I ·I I · 
n· · I ! T -.,_, n-r---r 1-H -·· • HH ·--i 

i f--··--+--+- ~I 
z ·u I i 

"' 
::> 

~ ·2.5 .---+f------+---+-----1 

1.0 2.0 3.0 4.0 

VIN .. INPUT VOLTAGE H vous 

FIG. 4 PINS 13, 14 

< --0.5 t---+---+---+---4---+---+--4----1 
E 

z 

"' "' i3 -1.5 i-->F--+---+----+--+---4----1 
::> 
0.. 
z 

z 
- ·2.5 ~--..___......__ _ _,___~__,__-__, 

!.O 2.0 3.0 4.0 

VIN - INPUT VOLTAGE· VOLTS 

OUTPUT CURRENT VS OUTPUT VOLTAGE 
OUTPUTS FIG. 5 LOW STATE FIG. 6 HIGH STATE 

LOW STATE HIGH STATE 
70 

v cc. 5. OV I I I I ! I : I I 

TA·25'C ·:·t-t··r-+ ·r--+--r--· 

I 

L __ T 
Fig. 7 

TYPICAL CARRY TURN ON 
DELAY TIME 

24 
~~VE=R::..;.S..::..US~T;:c;EM.:.:.;P:....::E:.:.:RA:.:.T:..:U:.:.:R:;:.E __ _ 

~ ~ 

24~ 

< 
E 

z 

"' "' ::> 
u 

::> 

::> 
0 

50 

-l.O -C.6 

;::· 16 ~ 16 T7""T-H I 

~ ~ ~ = 0 1-·+--r-r-t-rl 
; u l---~f---l--!--!--+--+--l---1---1---1---I ~ 12 ' I l±T 
~ ., 'i-- P·twJTV~-~~ - - ~ T--r T'" ·1 + ...,_ -r ·- ~--
'-s. 4.0 I I I I See Fig. 7 - +-s.4.0 I , -t--t-~:~, _ _,SeeFtg~ ~ .. 
- o I I I I i' ', ,'. ·t1 t~cL'c,; ;;~'ov_J_._ ~ ' ' ' , •cc '·"' i 

. . . . . . __ . . o L~==~--= i := ~~~~ 
--55 -35 ·15 5.0 25 45 65 85 105 125 ·55 ·35 ·15 5.0 25 45 65 85 105 125 

TA· AMBIENT TEMPERATURE· °C TA AMBIENT TEMPERATURE · °C 

FREQUENCY~ 2.0 MHz } 
Put-SE WID+H~2.SO-ns .. 
RISE TIME < 15 ns 
FALL TIME< 15 ns 
AMPLITUDE"" 4.0 V 

"INCLUDES PROBE AND JIG 
CAPACITANCE 

VtN 

Vee::::: PIN 16 
GND ,, PIN 8 

VouT2 

0.2 C n.2 0.,6 LO i.4 

Vour- OUTPUT VOLTAGE - VOLfS 

Fig. 9 
TYPICAL ADD TURN ON 

DELAY TIME 
VERSUS TEMPERATURE 

Fig.11~ SWITCHING TIME TEST CIRCUIT AND WAVEFORMS 

3-95 

·70 IL..-l-.i....-~...__~.....__ • ......__.__._.....J 
-l-0 

~ 

5.0 7.0 

VouT .. OUTPUT VOLTAGE. VOlTS 

Fig. 10 
TYPICAL ADD TURN OFF 

DELAY TIME 
VERSUS TEMPERATURE 

9.0 

~ ~~~,.._i--<--+-~....-"!---l--+---1--1 
'.5 
~ H-r-:r----r--rr-··r--t- ! 

i 24lll I;~~' 

~R ·H+,1: +tH±±r 
- B.O I ! I I I ! I '. V~~ =~ 

=-t-t+-+-t-·~·t--h~~ 15~ _j oL , 1 • · ~_._ 
·55 -35 ·15 5.0 25 45 65 85 105 125 

TA· AMBIENf TEMPERATURE - 'C 



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. 

C B A 
9304 FA 1 
S S Co 

<:> -u 

C B A 
9304 FA 2 
S S Co 

6 6 _Q_ 
C B A 

-OR- 9304 FA 1 
S S Co 

-0-

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 logic diagrams differ. The dual 
diagrams facilitate logic design and allow a greater understanding of the capabilities of the device. 

C1N X1 Y1 X2 Y2 X3 Y3 

51 51 52 "S"2 S3 53 

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+l) 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. 

3-96 

PROPAGATION DELAY AND 
PACKAGE COUNT AGAINST 

WORD LENGTH FOR 
RIPPLE CARRY ADDITION 

«XI 20 

300 15 

200 JO 

100 5.0 

JO 20 30 

NUMBER OF BITS 

Fig. 14 
The curve shows propagation delay of the ripple Carry Adder drawn 
in Figure 5. Plotted on the same diagram is a curve showing the 
low package count resulting from this Ripple Scheme. 
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Ca>------..... 

FROM 
STAGE 
x-1 

TO STAGE 
L-~~~~~~~~~~~-+-~~--cb x+l 

L-cc 

Sx Cx 

TO PARALLEL ADDER 

Fig. 15 -ADDITION OF SIX VARIABLES 

The above design shows how the 9304 can be used in carry save arithmetic. Six input variable are teduced 
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 arUhmetic operations. 

GND. 

I 
ODD PARITY I !EVEN 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 
c_y_clj~ .. co~-~E!l!tera_tlq11 __ and~~heckin_g. _ 

F~IRCHILCJ 

SEMICONDUCTOR 
A DIVISION DF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 

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 is 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: 
• SYNCHRONOUS COUNTING AND PARALLEL ENTRY 
• DECODED TERMINAL COUNT 
• BUILT-IN CARRY /BORROW CIRCUITRY 
• TYPICAL POWER DISSIPATION OF 350 mW 
• THE INPUT/OUTPUT CHARACTERISTICS PROVIDE EASY INTERFACING WITH FAIRCHILD DTµL, 

LPDTµL, AND TTµL FAMILIES (CCSL). 
• 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 
Temperature (Ambient) Under Bias 
Vee Pin Potential to Ground Pin 
Voltage Applied to Outputs for high output state 
Input Voltage (D.C.) 

-65°C to +150°C 
-55°C to +125°C 

-0.5Vto +7V 
-0.5 V to V cc value 

-0.5 V to +5.5 V 

ORDER INFORMATION - Specify U6N9306XXX for 24-pin Dual In-Line 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. 

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

LOGIC DIAGRAM 
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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---iflfm:maiien- -m -t-he- -master is----t-r-ans-f-er-red--- to-the- -s-i-ave--ami--i-s--ref-feet-ed-----at -m-e----outputs~----wtien- t-he--transfe1 is co111 pie led botl 1 itnr1naster---arnfl-
the slave am steady as long as the clock input remains high, and regardless of the iogic state at any other input to the device. During the high to ·1 

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 I 
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. Mode selection is accomplished as shown in the table below. However, several I 
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 I 
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." 

I 
I 

MODE SELECTION SCHEME 

PE CD CE Mode 

0 0 o. presetting 
0 0 1 presetting I 
0 1 0 presetting 
0 1 1 presetting 
1 1 1 count up 
1 0 1 count down 
1 n 

no change I I 
... 

I 
u 

1 0 0 no change 

Note: CE= CE0• CE1• CE2• CE3• CE4• CE5 

ELECTRICAL CHARACTERISTICS (TA = -55°C to +125°C, Yee= 5.0 V ± 10%) 

I I I LIMITS 

SYMBOL CHARACTERISTICS -55°C +25°C 
MIN. MAX. MIN. TYP. 

YoH Output High Voltage 2.4 2.4 2.7 

VOL Output Low Voltage 0.4 0.2 

I I 
VIH Input High Voltage 2.0 1.7 

VIL Input Low Voltage 0.8 

IF Input Load Current -1.6 -1.0 

I 
E0, Ep E2' E3, E4, E5, CD 

I 
2 IF Input Load Current -3.2 -2.0 

CP,PE 
I 

%IF Input Load Current -1.07 -.7 
P0, P1, P2, P3 

IR Input Leakage Current 60 10 
Ea. E1, E2, E3, E4, fs, CD 

2 IR Input Leakage Current 120 20 
CP,PE 

%1R Input Leakage Current 40 7 
Po, p" P2, P3 

3-97b 

LOADING RULES 
(1 U.L. = 1 TIµL input gate load) 

INPUT FAN IN 

CD, CE0, CEi' CE2' 1 Unit Load 

CE3, CE4, CE5 1 Unit Load 

CP, PE 2 Unit Loads 

Po, P1, P2, P3 % Unit Load 

OUTPUT FAN OUT 

Qo, QI, Q2, Q3, TC 6 Unit Loads 

+125°C UNITS 
I 

CONDITIONS & COMMENTS 
MAX. MIN. MAX. 

2.4 Volts v cc = 4.5 V, loH = -0.36 mA 
0.4 0.4 Volts Vee= 5.5 V, Im= 9.6 mA 

I I Vee= 4.5 V, Im= 7.44 mA 
1.4 Volts Guaranteed input high 

threshold for all inputs 

0.9 0.8 Volts Guaranteed input low 
threshold for all inputs 

-1.6 -1.6 mA 

i I 

-3.2 -3.2 mA I Vcc=5.5V 
VF= 0.4 v 

-1.07 -1.07 mA 

60 60 µA 

120 I 120 µA Vee= 5.5V 
VR =4.5V 

40 l 40 µA 

I 
I 



FAIRCHILD MEDIUM SCALE INTEGRATION • 9306 

ELECTRICAL CHARACTERISTICS (TA= 0°C to +75°C, Vee= 5.0 V ±5%) 
------------------..-----------·--------- .... ------.----··---,---·- ......... -·------------. 

SYMBOL CHARACTERISTICS 0°C 
MIN. MAX. 

VoH Output High Voltage 2.4 

VOL Output Low Voltage 0.45 

VIH Input High Voltage 1.9 

VIL Input Low Voltage 0.85 

IF Input Load Current -1.6 
E0, E11 Ei. E3, E4, E5, CD 

2 IF Input Load Current -3.2 
CP,PE 

%IF Input Load Current -1.07 
P0, P11 P2, P3 ,. ... ---·-- ·----·+ 

· 1 ili>uTLeai<aiie-cuiTeilt 
~ , __ . ---·-- ···-+- .. .. --·50-

IR 
E0, E1, E2, E3, E4, fs, CD 

2 IR Input Leakage Current 120 
CP,PE 

2,.)IR Input Leakage Current 40 
Po, PP P2, P3 

LIMITS 

+25°C 
MIN. TYP. MAX. 

2.4 3.0 

0.2 0.45 

1.8 

0.85 

-LO -1.6 

~~2.0 -3.2 

-.7 -1.07 

r-· 

20 120 

7 40 

+75°C UNITS 
MIN. MAX. 

2.4 Volts 

0.45 Volts 

1.6 Volts 

0.85 Volts 

-1.6 mA 

~-3.2 mA 

-1.07 mA 

120 µA 

40 µA 

CONDITIONS & COMMENTS 

Vee = 4.75 V, 10 H = -0.36 mA 

Vee= 5.25 V, IOL = 9.6 mA 

Vee = 4.75 V, IOL = 8.5 mA 
Guaranteed input high 
threshold for all inputs 

Guaranteed input low 
threshold for all inputs 

Vee= 5.25 V 
VF= 0.4 v 

Vee= 5.25 V 
VR = 4.5V 

SWITCHING CHARACTERISTICS (TA = 25°C) 
-~·----.,----------------.----- --.-------------.. 

SYMBOL CHARACTERISTICS MIN. TYP. MAX. UNITS CONDITIONS & COMMENTS -
tpd+ (Q) Turn-Off Delay 

r--r-·~-!-··-·-------.. ----·-
pd- Turn-On Delay 

tpd+ (TC} Turn-Off Delay for TC-
tpd- (TC} Turn-On Delay tor·rc· 

20 
·-w----~·-----·--+---

--------=-40--··----·~---;-----; 

-~------·-3-0 ______ _ 

ns 

ns Vee= 5.0V 

ns 
CL= 15 pf 
(Fig. 1) 

ns 

ts (CE) Set-Up Time for.CE ____ _,, _____ ----··"·"""25"·'··---···-· 
ns v~z;; 5.0V 

tr (CE) Release Time torcr-· ------------------· 
25 ns CL = 15 pF (Fig. 2) 

-·~- .. .._, --~··---------

ts Set-Up Time for Data 
-

tr Release Time for Data 

ts (PE) SetUp Time for PE 

15 ns 

ns Vee= 5.0V 

ns 
CL= 15 pF 
(Fig. 3) 

---.. -----·---~~---1 
15 

----T-----· -----2-0 '··-------·-·,...----+----! 

tr (PE) Release Time for PE 20 ns 
'---·--...:····~·~-·---.. ·-... ·-----·. '---·--·-

_______ ,, ______ ......_ __ __._ ____________ _ 

SET-UP TIME: ts 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 respeind. 

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

,,. __________ ........ ---.................... ---
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9307 
MSI SEVEN SEGMENT DECODER 

A FAIRCHILD COMPATIBLE CURRENT SINKING LOGIC PRODUCT 

GENERAL DESCRIPTION The 9307 is a Seven Segment Decoder designed to accept 
four inputs in 8421 BCD code and provide the appropriate outputs to drive a seven segment 
numerical display The decoder can be used with seven segment incandescent iamp, neon. 
electro-luminescent. or CRT numeric displays. The 9307 is compatible with all other Fairchild 
CCSL 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 

I N~LI NE~' PACKAGE 

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

Storage Temperature 

Temperature (Ambient) Under Bias 

Vee Pin Potential to Ground Pin 

Voltage Applied to Outputs for high output state 

Input Voltage (D.C.) 

ORDER INFORMATION 

--65°C to +150°C 

.... 55°c to +125"C 

-~0.5 V to + 7 V 

- 0.5 V to +Vee value 

--0.5 V to +5.5 V 

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

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

*Fairchild patent pending 

313 FAiRCHiLD DRIVE MOUNTA;N ViEVV. CALIFORNIA. '.415' 962-501L TWX: 910-379-6435 

PHYSICAL DIMENSIONS 

~~1 

I 
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L r·· 
023 
MAJ<. 

-·--i l- 015 MIN 

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·drilting dimensions should equal your 
practice for a con~entional .020 linch diameter lead 

---------··-------...J 
Fig. 1 
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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. 
tf -addit-i-oo-ai base drive £Yf.rent 4-s-r~ extemat resisters-may--be·-aOOea. -ffem -fie-- ~-V&itage-t~-seven. se~s-o:f-tfle--deeodefS-. -r--
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- I 
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 DT.(tL gates. 
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Fig. 3 
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Table 1-Loading Rules (1 U.L. = 1 DTµL Gate Input Load) 

Inputs 
Lo_ading (51X & 59X} 

High State Low State 
t Outputs 

Fan Out 

51X 59X 
Ao, A,, A2, A3 1 1 a, b, c, d, e, f, g 8' 7 

Rs( I NJ 1 1h Rarouri 2.0 1.5 
LT 5 4.3 
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FAIRCHILD MEDIUM SCALE INTEGRATION • 9307 
TABLE 11-
ELECTRICAL CHARACTERISTICS (TA = -55°C to +125°C, Vee = 5.0 V ± 10%) (Part #U68930751X) 

' 
LIMITS r 

SYMBOL CHARACTERISTICS 
I 

-55°C +25°C +125°C UNITS CONDITIONS 
MIN. MAX. MIN. TYP. MAX. MIN. MAX, 

VoH Output High Voltage 4.3 4.3 4.4 4.4 Volts Vee= 4.5 V loH = 0.0 mA (Pins 9-15) 
3.0 3.0 4.0 3.0 Vee= 4.5 V loH = -70 µA (Pin 4) 

Inputs at threshold voltages (V1L or v,H) 

VOL Output Low Voltage 0.4 0.21 0.4 0.4 Volts Vee= 5.5V loL = 12.5 mA (Pins 9-15) 
IOL = 3.1 mA (Pin 4) 

Vee= 4.5 V IOL = 10 mA (Pins 9-15) 
10 L = 2.4 mA (Pin 4) 

I Inputs at threshold voltages (V1L or ViH) 

VIH Input High Voltage 2.1 1.9 1.7 Volts Guaranteed input high 
threshold for all inputs 

--
VIL Input Low Voltage 1.4 1.1 0.8 Volts Guaranteed input low 

threshold for all inputs 

Ii: (Pin 3) Input Load Current -6.4 -6.4 -6.4 mA Vr,~ = 5.5 V Vr:. = 0.4 V 
IF (Pins 1, 2, 6, 7) Input Load Current -1.5 -1.5 -1.5 VR = 5.5 Von 
IF (Pin 5) Input Load Current -0.75 -0.75 -0.75 other inputs 

IR (Pin 3) Input Leakage Current IO 25 11A Vet= 5.5V VR = 4.5 v 
IR (Pins 1, 2, 5, 6, 7) Input Leakage Current 2.0 5.0 Ground on other inputs 

IA (Pins9-15) Available Output Current -1.4 -1.4 -1.0 mA VouT = 0.85 V Vee= 4.5 V 
Inputs at threshold voltages (V1L or V1H) 

lse (Pins 9-15) Short Circuit Current -3.7 mA Vour = O.OV Vec=5.5V 

tpd+ Switching Speed 500 ns 

Switching Speed 
Vee = 5.0 V, See Figure 6 

tpd- 500 ns 

TABLE Ill -
ELECTRICAL CHARACTERISTICS (TA= 0°C to +75°C, Vee= 5.0 V ±5%) (Part #U68930759X) 

SYMBOL 

IF (Pin 3) 
IF (Pins 1, 2, 6, 7) 
IF (Pin 5) 

IR (Pin 3) 
IR (Pins 1, 2, 5, 6, 7) 

IA (Pins 9-15) 

CHARACTERISTICS 

Output High Voltage 

Output Low Voltage 

Input High Voltage 

Input Low Voltage 

Input Load Current 
Input Load Current 
Input Load Current 

Input Leakage Current 
Input Leakage Current 

LIMITS 

0°C +25°C +75°C 
MIN. MAX. MIN. TYP. MAX. MIN. MAX. 

4.3 
2.7 

0.45 

4.3 4.6 
2.7 4.0 

0.21 0.45 

4.3 
2.7 

2.0 2.0 2.0 

0.45 

0.85 0.85 0.85 

UNITS CONDITIONS 

Volts Vee= 4.75 V loH = 0.0 mA (Pins 9-15) 
Vee= 4.75 V 10 H = -70 µA (Pin 4) 
Inputs at threshold voltages (V1L or V1H) 

Volts Vee= 5.25 V IOL = 11.5 mA (Pins 9-15) 
10 L = 2.75 mA (Pin 4) 

Vee= 4.75 V 10 L = 10 mA (Pins 9-15) 
IOL = 2.4 mA (Pin 4) 

Inputs at threshold voltages (V
1
L or V

1
H) 

Volts Guaranteed input high 
threshold for all inputs 

Volts Guaranteed input low 
threshold for all inputs 

-6.4 -6.4 -6.4 mA . Vee= 5.25 V VF= 0.45 V 
-1.5 

-0.75 
-1.5 

-0.75 

25 
5.0 

-1.5 VR = 5.25 on other inputs 
-0.75 

50 
10 

1 µA Vee= 5.25 v VR = 4.5 v 
Ground on other inputs 

Available Output Current -1.4 -1.4 -1.0 mA VouT = 0.75 V Vee= 4.75 V 
. Inputs at threshold voltages (V1L or V, H) 

1----~~~~~~-+~~~~~~~-+~~~~-t-~~~~~--t--~~~-t-,~~-rl~~--

lsc (Pins 9-15) Short Circuit Current I -4.0 l mA J VouT = 0.0 V Vee= 5.5 V 

Switching Speed 

1
1 

Switching Speed 

500 \ ns 1 -·------+--,. -~;Vee= 5.0 V, See Figure 6 
500 ns l 

I 
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INPUTS 

Equivalent Circuit 

f Vcc 

< 
E 

z 

"' "' :::> 
u 

~ 
z 

-= 

i 

FAIRCHILD MEDIUM SCALE INTEGRATION • 9307 

TYPICAL INPUT AND OUTPUT CHARACTERISTICS 

INPUT CURRENT VERSUS INPUT VOLTAGE 

-1.6 l--'-t-lc----+----+--t-~-----1---l 

~~-~i~;~, ~:~.~I 
-2.0 I I I i I I ! I i I I 

-2.0 -1.0 1.0 2.0 3.0 

VIN - INPUT VOLTAGE - VOLTS 

LT INPUT 

-:~:·~~ -
-2.0 

-8.0 ;+---+----+---+---t--+---r---r---; 

-10 ._I ---'--'----'----'----'-----'-...____. 

-1.0 0 1.0 2.0 

VIN - INPUT VOLTAGE - VOLTS 

3.G 

RB!'Nl INPUT 
0 I I I I -r-A3-.-o;w-··_--t---+-+--t--t 

i Vee" s.ov 
-0.2 r--T • 25oc --+--+--li--+----i 

~ I ,A I 

I 

z 

r·41 f--"--t--t---t-,."i---+--'---b-! --+-I --1 

~ -0.6 f-1 -+--t--:.il"'--+---+--+-1 --+-! --l 
- I ! 
z ,___,f-+-1~---.----+--+---+-~-t 

-0.8 ! 
I I 
I ' 

i 
I 

-1.0 I 
-2.0 -LO 0 1.0 2.0 3.0 

VIN - INPUT VOLTAGE -VOLTS 

--------------OUTPUT CURRENT VERSUS OUTPUT VOLTAGE--------------

< 
E 

:::> 
0 

< 
E 

z 

"' "' :::> 
u 

U6B930751X (-55°C to +125°C) l U6B930759X (0°C to +75°C) 
OUTPUT IN HIGH STATE I OUTPUT IN HIGH STATE 

a, b, c, d, e, f, g a, b, c, d, e, f, g 

5•0 L 1 1 OUT! PUTS! RB1our1 OUTPUT i I 5.0 L 
1 1 OUTP-UTI S s.o L ~cc' :_~·~ov'B1our1 OUTPUT 

Vee· s.ov . . s.o [ ~c~ • ~- 0 ~ I I I . Vee· 5.ov . __ .. 

I TA.· 25:~ I I A t c I I I I I I I TA • 250-~J._- I I 1---, A-4-. ,_, ~-+---1---1--+---+--+-----l 
I I I I 11 ~ LLl--J ___ : +-----+----; ~ < 

t---+---r----+-~-+---+--t E 

l--+--+---t-~---.,,--~---1 
I 

-1.0 0 1.0 3.0 5.0 7.0 

Your - OUTPUT VOLTAGE - VOLi~ 

i---+--+--+-+--r-~..-.=:--1----1 11 +-+--+-+- I 
I~ 

1----l~--+---+---+---t----'---ji 1,· ~ i n ~ 
=======:=-=-==:~-=-~--~----:~- -5.0 rrt---i-1 ----,.----,1-n 

1.0 I -1.0 o 1.0 3.0 

! VouT • OUIPUI vOUAGt - VOi.TS 

-1.0 0 1.0 3.0 5.0 

V'our - OUiFUT VOi.iAGE - VOLTS 

5.0 7.0 5.0 -1.0 0 1.0 3.0 

Your - OL7PUT VOLTAGE - vo:..rs 

OUTPUT IN LOW STATE OUTPUT IN LOW STATE 

a, b, c, d, e, f, g 
OUTPUTS 

12 

40 

30 

20 

a, b, c, d, e, f, g 
OUTPUTS RB1our1 OUTPUT 

INPUTS AT THRESHOLD 
VOLTAGES (VlL or VlHI 

I 
< 
E 

TA•25°C Vcc·5.0V 
z 

I I I 
TA~ D°C Vee •4.75V :::> 

u 

7.0 

:::> :::> :::> 
"-g 20 t--+--+--+-+---+--+-+--t--+----1 5 

~v-:::::t==+===t=H=fl j 4.o k--l-_Jc:_i::::i:::::t::::::t::::t=t:t=:-J 
10 t--t--H'--~--i--+-- TA • -55°C 

10 

Vee ·4.sv 

0.2 0.4 0.6 0.8 1.0 1.2 

Your - OUTPUT VOLTAGE - VOLTS 

0.2 0.4 0.6 0.8 . 1.0 

Vour - OUTPUT VOLTAGE - VOLTS 

OUTPUTS 

Equivalent Circuit 

3-i Oi 

:::> 
0 

:::> 
0 

0.2 J.4 0.6 0.8 1.0 l.2 0.2 0.4 0.6 0.8 1.0 

VouT - OUTPUT VOLTAGE - VOLTS Vour - OUTPUT VOLT AGE - VOLTS 



APPLICATIONS 

FAIRCHILD MEDIUM SCALE INTEGRATION • 9307 

Fig. 6-SWITCHING CIRCUIT AND WAVEFORMS 

Pulse generator characteristics: 
Amptitude = 3.0 V 
Freq. = 500 kHz 
Pulse width = 1000 ns 
tr= tf:::; 15 ns 
*Includes probe and jig capacitance 

9307 75 DECODER 

I I 
I I 

Fig. 7 

I 
1 TO REMAINING SEGMENTS 

VIA BUFFER CIRCUITS 

TO CATHODE 

OF OTHER SCRS 

VIN~ 
:tpd-; : tpd+ : 

v~--- :c-~ 
OUT ~l.3V 

r----, 
I Vee I 

~I RI c - L ___ ...J 

The current sinking 
capability of the 9307 
makes it possible to 
add a resistor externally 
to increase the drive to 

9307 7S DECODER 

the buffer transistor if needed. 

Fig. 8 

To remaining segments 
via driving circuitry 

9307 Seven Segment Decoder driving Electro-luminescent Display. 9307 Seven Segment Decoder driving Incandescent lamp Display. 

INTENSITY 

MODULATION 

9307 75 DECODER 

I I I I I I I 
I I I I I I I 

LEAST SIGNIFICANT DECADE 

8421 BCD CODE DECADES 

B1B2B4B9 

I 

9307 75 DECODER 

I t f I I I I 
I I I I I I I 

9307 7S DECODER 

I I I I I I 
t I I I I I 

TO SEVEN SEGMENT DISPLAY LAMPS VIA DRIVING CIRCUITRY 

GROUND 

9307 75 DECODER 

I I I I I I I 
I I I I I I I 

MOST SIGNIFICANT DECADE 

Fig. 9-FOUR DECADE SEVEN SEGMENT INTEGER DISPLAY SCHEME 

This scheme incorporates automatic blanking of leading edge zeroes and intensity modulation using an 
external variable duty cycle signal. 
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9308 
MSI 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 TIµL technology and is CCSL compatible. All inputs 
incorporate diode clamps to grouod to reduce negative line transients. All outputs have active pull-up circuitry 
to provide high capacitive drive and low impedance outputs in both logic states to provide good A.C. noise 
immunity. 

FEATURES 

• ACTIVE LEVEL LOW ENABLE GATE INPUTS 
• OVERRIDING MASTER RESET 
• 25 ns THROUGH DELAY 
• THE INPUT /OUTPUT CHARACTERISTICS PROVIDE DIRECT INTERFACING WITH FAIRCHILD 

DTµL, LPDTµL, TTµL, 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 
Temperature (Ambient) Under Bias 
V cc Pin Potential to Ground Pin 
Input Voltage (D.C.) (See Note 1) 

-65°C to +150°C 
-55°C to +125°C 

-0.5 Vto +7 V 
-0.5 V to +5.5 V 

-30 mA to +5 mA Input Current (D.C.) (See Note 1) 
Voltage Applied to Outputs (Output High) 
Output Current (D.C.) (Output Low} 

-0.5 V to +Vee value 
+30mA 

NOTE 1: Either Input Voltage limit or Input Current limit is sufficient to protect the inputs. 

DESCRIPTION OF LATCH OPERATION - Data can be entered into the latch when both of the enable inputs 
are low. As long as this logic condition exists, the output of the latch will follow the input. If either of the 
~nable inputs goes high, the data present in the latch at that time is held in the latch and is no longer 
at·P.cted by the data input. 

The master reset overrides a!! other input conditions and forces the outputs of all the latches low when a 
low signal is applied to the master reset input. 

ORDER INFORMATION - Specify U6N9308XXX for 24-pin Dual In-Line 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. 

Electrical Characteristics on Page 2. 
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PHYSICAL DIMENSIONS 
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M'i:·il " . I 
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. 1.310 
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1 
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uu 

LOGIC DIAGRAM 

I 

I I II I I I II I 
1 5 7 9 11 13 17 19 21 23 

Yee= Pin 24 
Gnd =Pin 12 

FAIRCHIL.C 

SEMICONDUCTOR 
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FAIRCHILD MEDIUM SCALE INTEGRATION • 9308 

TABLE 1-
ELECTRICAL CHARACTERISTICS (T_A = -55°C to +125°C, Vee= 5.0V±10%, See Note 1) (Part #U6N930851X) 

LIMITS 

SYMBOL CHARACTERISTICS -55°C +25°C +125°C UNITS CONDITIONS 
MIN. MAX. MIN. TYP. MAX. MIN. MAX. 

VoH Output High Voltage 2.4 2.4 2.8 2.4 Volts Vee= 4.5 V, 10 H = -0.6 mA 
Inputs at threshold voltages (V1L or V1H) 

(See Note 2) 

VOL Output Low Voltage 0.4 0.21 0.4 0.4 Volts Vee= 5.5 V, Im= 14.4 mA 
Vee = 4.5 V, Im= 11.2 mA 
Inputs at threshold voltages (V1L or V1H) 

(See Note 2) 

VIH Input High Voltage 2.0 1.7 1.4 Volts Guaranteed input high 
threshold for all inputs 

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

IF Input Load Current -1.6 -1.1 -1.6 -1.6 mA Vee= 5.5 V VF= 0.4 V 
Ea, E1 and MR Inputs 

1.5 IF Input Load Current -2.7 -1.9 -2.7 -2.7 VF = 0.0 V (See Note 3) 
D Inputs 

IR Input Leakage Current 10 60 60 µA Vee= 5.5 V, VR =4.5V 
Ea, E1 and MR Inputs 

1.5 IR Input Leakage Current 15 90 90 
D Inputs 

lpo Power Supply Current 90 65 90 90 mA Vee=5.0V all outputs low 
inputs disabled 

TABLE 11-
ELECTRICAL CHARACTERISTICS (TA= 0°C to +75°C, Vee= 5.0 V ±5%, See Note 1) (Part #U6N930859X) 

LIMITS 
SYMBOL CHARACTERISTICS 0°C +25°C +75°C UNITS CONDITIONS 

MIN. MAX. MIN. TYP. MAX. MIN. MAX. 

VoH Output High Voltage 2.4 2.4 3.1 2.4 Volts Vee= 4.75 V, lour= -0.6 mA 
Inputs at threshold voltages (V1L or V1H) 

(See Note 2) 

Vol Output Low Voltage 0.45 0.21 0.45 0.45 Volts Vee= 5.25 V, lour= 14.4 mA 
Vee= 4.75 V, lour= 12.7 mA 
Inputs at threshold voltages (V1L or V1H) 

(See Note 2) 

VIH Input High Voltage 1.9 1.8 1.6 Volts Guaranteed input high 
threshold for all inputs 

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

IF Input Load Current -1.6 -1.0 -1.6 -1.6 mA Vee= 5.25 V VF= 0.45V 
Ea, E1 and MR Inputs 

1.5 IF Input Load Current -2.7 -1.8 -2.6 -2.7 VF = 0.0 V (See Note 3) 
D Inputs 

IR Input Leakage Current 10 60 60 µA Vee= 5.25 V, VR = 4.5 v 
Ea, E1 and MR Inputs 

1.5 IR Input Leakage Current 15 90 90 
D Inputs 

lpo Power Supply Current 117 65 117 117 mA Vee= 5.0V all outputs low 
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

1
N = 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;t; = 0.4 V is 2.4 mA. 

3-104 



FAIRCHILD MEDIUM SCALE INTEGRATION • 9308 

A.C. CHARACTERISTICS 

STORlN"GAO~E 

r LIMIT (See Note 4) 
-lrJME__ --- DEE1NIT10..11L _____ -- _MlN. _ ___ IY~~ MAK. _ _ urm:s,_ 

9308 SWITCHING WAVEFORMS 

El=GND I 
____ , i.... ... ---t3 ... -----

Eo \i.sv 1.svf. 

0I:f r~ -I \~ l.SV 
----.i . 2 I;= 

_Q ______ / 1.s_v ______ _ 

r I I 
! 

t, Min. time that data X I minus - ns I I I must be present before 4 I 
enable to not increase t2 

t2 Delay from enable to - 22 x ns 
output turning off 

t3 Min. enable pulse x 15 - ns 

l width to store a ONE I I 
I t4 Min. time that data I x I 5 I - ns ! 

l 
I 

must remain constant 
I 

l l 
I 

I I 

after removal of enable l J 
I 

I x I 0 I - I ns I 
must be present before 

STORING A ZERO 
E1=GND 

I Min. time that data 

l_,..___t 1---•-11 -E-o---, l.SV J.SV f,. ____ _ 
tb 

~ts I.._ ---..1 ta 1~ 
-0-1-.s-v\ ~'61 ' f_i._s_v __ 

Q ~~1_.s_v ____________ __ 

t, 
I 

ts 

the enable to not increase t6 

Delay from enable - 15 
to output turning on 

Min. enable pulse x 15 
width to store a ZERO I I 
Min. time that data x 2 
must remain constant 
after removal of enable 

NOTE 4: limits indicated by X wi!! be shown 
on final data sheets. 

x ns 

- ns 

I 
- ns 

I 

J 

---r---
1 

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

A 
B 

c 
D 

INPUTS 

n11TnltTl" uu1ru1;:, 

LOADING RULES 

PIN 

D0, D" D2, D3 
MR, E0, E1 

APPLICATIONS 

STROBE 

LOADING I 
1.5 I 1.0 -

9.0 I 

DATA 

E llo~D2D3 

9308fBIHATCH1 

MR Clo 01 02 03 

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 

SLAVE REGISTER 
ADDRESS 

Ao At A2 A3 

93011/10 oo:oDER 

456789 

I I 
I I 
I I 

CLOCK 

REGISTER 7 

E Do1li1liD3 

9308 4 BIT LATCH 1 REGISTER 1 

MRliollt~03 

9308 AS A HOLDING REGISTER IN COUNTING AND DISPLAY APPLICATIONS 

CLOCK 

HOLD 

C[pPE Po P1 P2 P3 

CET 9310 UP DECADE COONTER TC 

Cp MR llo Iii 02 03 

-----+----+~+--+--+--~~~ ........ -----i,__-t--+----i------

GND 

E Do 0, D2D3 

9308 4 BIT LATCH 1 

MRllolli0203 

Ao Al A2 A3LT1181 

9307 7 SEGMENT DECODER 

RBOa b c d e f g 
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GND 

E DoO, OiD3 

9308 4 BIT LATCH 2 

MR llo DJ 02 03 

Ao At A2 A3 LT 1181 

9307 7 SEGMENT DECODER 

RBO a b c d e f g 



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 TT µL 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 
• THE INPUT/OUTPUT CHARACTERISTICS PROVIDE EASY INTERFACING WITH FAIRCHILD DTµL, LPDTµL, 

TTµl, 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 
Temperature (Ambient) Under Bias 
Vee Pin Potential to Ground Pin 
Voltage Applied to Output when output is high 
Input Voltage (DC) (See Note 1) 
Input Current (DC) (See Note 1) 
Current into Output when output is low 

-55°C to +150°C 
-55°C to +125°C 

-0.5 Vto +7 V 
0 V to +Vee value 
-0.5 V to +5.5 V 

-30 mA to +5 mA 
+30mA 

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 

Fig. 4 

9309 
D1:1al four input multiplexer 
Logic diagram 
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DUAL IN-LINE PACKAGE 

c~~ 
.011 ffi 
.009:1-- \ 

r------r.200 MAX. ! 1 

·~~1 r- I l--.375 NOM . .! 

1=~ 
.090 ~l 

t~ 
--l 1-.015 MIN. 

NOTES: 
1. Leads are intended for insertion in hole rows on 

.300 .. centers. They ire purposely shipped with 
.. positive .. \.375) misalignment to t1cilit1te insertion. 

Fig. 1 

Fig. 2 

LOGIC SYMBOL 

12 11 10 9 6 7 

13 So'oa '1a '2a l3a: 1Qb '1b l2b 13 

9309 DUAL 4 INPUT Mill TIPLEXER 

S\ Za I11 

14 15 

Fig. 3 

Yee= PIN 16 
GND=PINS 

*Planar is a patented Fairchild process. 

F=~IRCHIL.CJ 

SEMICONDUCTOR 
A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 



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: 

Za=loa • S1 • S0 + 11a • S1 • S0 + 12a • S1 • S0 + 13a • S1 • S0 

Zb = 10b • S1 • S0 + 11b • S1 • S0 + 12b • S1 • S0 + 13b • S1 • S0 

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. 

SELECT INPUTS 

So S1 

L L 
L L 
H L 
H L 
L H 
L H 
H H 
H H 

So s, 
L L 
L L 
H L 
H L 
L H 
L H 
H H 
H H 

L = low voltage level 
H = high voltage level 

TRUTH TABLE 

INPUTS 

!oa I. 12a · 1a 

L x x 
H x x 
x L x 
x H x 
x x L 
x x H 
x x x 
x x x 

lob 1,b l2b 

L x x 
H x x 
x L x 
x H x 
x x L 
x x H 
x x x 
x x x 

X =either high or low logic level 

OUTPUTS 

L ,a za za 

x L H 
x H L 
x L H 
x H L 
x L H 
x H L 
L L H 
H H L 

13b zb zb 

x L H 
x H L 
x L H 
x H L 
x L H 
x H L 
L L H 
H H L 

LOADING RULES 
(1 U.L. = 1 TTµL gate input load) 

INPUTS 

loa• I, a• l2a• 13a• 
lob• I 1b• l2b• l3b• 
S0, S1 

OUTPUTS 

LOADING 

1 U.L 

FANOUT AT LOGIC LEVEL 
HIGH LOW 

20 U.L. 
18 U.L. 

10 U.L. 
9 U.L. 

TYPICAL INPUT AND OUTPUT CHARACTERISTICS 

EQUIVALENT CIRCUIT 

INPUT CURRENT VERSUS 
INPUT VOLTAGE 

2.0 ,--,....-,....-.,----r--r--r:::::::-r-"11111'.,--, 

vcJ5.o1--+---+---+~=250o-1~-::illfLH::-l-----i 
t--+-+iboc4'-~-+-~?56l-c-;.-i:::a~r-:=~~~c~ 

--~·I r 
~ ~ --+--+----+---<---I 

• ·-z.o ~--+--+-+-+--+---+--+--+---t 
~ 
B-4.o .___+--+--+---t---+--+---+-----+---1 

~ 
~-6.0 

1---1--+-+--+---+--+--t---+----t---1 

-8.0 1--11--+--+--+---t---+--t---+----+--1· 

-10 J 
-2.0 2.0 4.0 6.0 8.0 

VIN - INPUT VOlTAGE - VOLTS 

Fig. 5 

OUTPUT CURRENT VERSUS 
OUTPUT VOLTAGE 
(OUTPUT HIGH) 

1.0 3.0 5.0 

Fig. 6 

3-107a 

7.0 

OUTPUT CURRENT VERSUS 
OUTPUT VOLTAGE 

(OUTPUT LOW) 
100 

Vee • 5.o v 1----:r:.:::::: 
INPUTS OPEN ~4--z fl~ 

< i.l 
e 

I w ~-,_- Jl c 

~ L g .., ~-+L_..._+--+----+-+----+_5-5·-c +---i 

_g 
20 j z 

0.5 1.0 0.5 2.0 

Vour - OUTPUT VOLTAGE '-.VOLTS 

Fig. 7 



FAIRCHILD MEDIUM SCALE INTEGRATION 9309 

ELECTRICAL CHARACTERISTICS* (TA= -55°C to +125°C, Vee= 5.0 V ± 10%) (Part No. UXX930951X) 

r LIMITS 
r--SYMBOL -55°C 

---·--·--- -- +l25°c ·· CHARACTERISTICS +25°C CONDITIONS 
-------~-

MIN. MAX. MIN. TYP. 

VoH Output High Voltage 2.4 2.4 2.7 

Output Low Voltage 0.4 0.21 
I 
I 
i I I 
i I 

I I 
1 Input High Voltage 2.0 1.7 

Input Low Voltage 0.8 

IF (all inputs) l Input Load Current -1.6 -1.1 

IR (all inputs) Input Leakage Current 15 

I I PDH I Ve Current c 4o I 30 

tpd+ (S0 to Za) Switching Speed l 24 

tpd- (S0 to Za) Switching Speed T 24 
l 

*Pulse tested 

MAX. MIN. 

2.4 

0.4 

1.4 

0.9 

-1.6 

60 

40 I 
32 

32 

MAX. 

0.4 

0.8 

-1.6 

60 

Volts '1 Vee= 4.5 V loH = -1.2 mA (Pins 1 & 15) 
Vee= 4.5 V 10 H = -1.08 mA (Pins 2 & 14) 

l Inputs at threshold voltages (V1l or V1H) 
. as per truth table 

Volts T Vee= 5.5 V lol = 16.0 mA (Pins 1 & 15) I IOL = 14.4 mA (Pins 2 & 14) 
I Vee = 4.5 V lol = 12.4 mA (Pins 1 & 15) 
I !ol = 11.2 mA (Pins 2 & 14) 
I Inputs at threshold voltages (V1l or V1H) 
I as per truth table 

Volts Guaranteed input high threshold for all inputs 

Volts Guaranteed input low threshold for all inputs 

mA Vee= 5.5V VF= 0.4 V 
Input selected 

µA Vee= 5.5V VR = 4.5V 
Input not selected 

40 I mA I v,.. - 5 0 V .... e- All inputs high -- --

ns 

ns 
Vee= 5.0 V, CL= 15 pf, See Figure 5 

ELECTRICAL CHARACTERISTICS::: (TA= 0°C to +75°C, Vee= 5.0V ±5%) (Part No. UXX930959X} 

LIMITS 

SYMBOL CHARACTERISTICS 0°C +25°C +75°C UNITS CONDITIONS 
MIN. MAX. MIN. TYP. MAX. MIN. MAX. 

VoH Output High Voltage 2.4 2.4 3.0 2.4 Volts Vee= 4.75 V 10 H = -1.2 mA (Pins 1 & 15) 
Vee= 4.75 V loH = -1.08 mA (Pins 2 & 14) 
Inputs at threshold voltages (V1L or V1H) 

as per truth table 

VOL Output Low Voltage 0.45 0.21 0.45 0.45 Volts Vee = 5.25 V IOL = 16.0 mA (Pins 1 & 15) 
1-. = 14 4 mA (Pinc:? R. 14\ 

I I I 
I 

I 
I Vee = 4.75 V i~~ = 14:i ~A (f>j~; I & 15) 

I 
I 1 10 l = 12.7 mA (Pins 2 & 14) 

Inputs at threshold voltages (V1l or V1H) 
as per truth table 

VIH Input High Voltage 1.9 1.8 1.6 Volts Guaranteed input high threshold for all inputs 
I Vil I Input Low Voltage 0.85 0.85 0.85 Ve Its Guaranteed input low.·thieshold for all inputs 

IF (all inputs) Input Load Current -1.6 -1.0 -1.6 -1.6 mA Vee= 5.25V VF= 0.45V 
Input selected 

IR (all inputs) Input Leakage Current 15 60 60 µA Vee= 5.25 V VR = 4.5 v 
Input not selected 

IPDH Vee Current 43 30 43 43 rnA Vee= 5.0V All inputs high 
tpd+ (S0 to Za) 1 Switching Speed l 24 32 ns 

Vee = 5.0 V, CL = 15 pF, See Figure 5 
tpd- (S0 to Za) Switching Speed 24 32 ns 

•Pulse tested 
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FAIRCHILD MEDIUM SCALE INTEGRATION 9309 

SWITCHING WAVEFORMS 

All input waveforms are output of TT µL 9000 series gates loaded with 15 pF. All outputs are loaded with the same capacitance (referred to as CL) 
and only with capacitance. 

tpd; So to Za 
CONDITIONS 

Pins 3, 12 = GND. 
Pin 11 =Vee 

TURN OFF DELAY TIME VERSUS 
AMBIENT TEMPERATURE 

(So to Z..) 

~ l l Js.o 1--+--t---+---+----i-+--+--+---1 

30 

25 

TA - AMBIENTTEMPERATURE - °C 

Fig. 9 

TURN ON DELAY TIME VERSUS 
AMBIENT TEMPERATURE 

(l0a to Z.) 

Vee· 5.o v 
cl· 15pF 

! 

~ 
t:::: I 

'""' 
-.,.._ ! MAX 

~ TY 

t-..... 
~ MIN 

0 
-55 25 

TA -AMBIENT TEMPERATURE - 'C 

Fig. 12 

125 

125 

Fig. 8 - WAVEFORMS 

tpd; So to Za 
CONDITIONS 

Pins 3, 12 = GND. 
Pin 11 =Vee 

Ys 1.5V~, '•1.•5uy 
IN·O~ \'.:::__ 

IPlll1Jl --Jtpd-'-- ---ltpd·c--

Vour·z~ .... '""~ 
IP111141~ 

SWITCHING CHARACTERISTICS 

TURN ON DELAY TIME VERSUS 
TEMPERATURE 

(So to Z..) 

~16~"'=--+--+--+--+--::: 
.s 
~o 

~"8.8.0 

o._....__.___..___.____.._~....__.__~ 

-55 25 125 

TA - AMBIENT TEMPERATURE - °C 

Fig. 10 

TURN OFF DELAY TIME VERSUS 
AMBIENT TEMPERATURE 

(So to Z..) 

TA • AMBIENT TEMPERATURE • 'C 

Fig. 13 

3-108 

tpd; lao to Za 
CONDITIONS 

Pins 3, 13 = GND. 

VIN·IO l.5V~l.5V 
!PINI~~~----_; __,~tpd•:-
Vuuy.Z I 

iP111141 1.5¥ UV 

TURN OFF DELAY TIME VERSUS 
AMBIENT TEMPERATURE 

(l0a to Z..) 
30 

.-V-cc ..... ·-5.-o v-=_-:_~~~_-_:_-_-1_:-1 =:==== 
~ 20 i-c_l _]_-+-. 15-pF-+_j_-+---+---+--+-1 _..l.+' ---;!---1 

~ ! l I 1 ..L 
>= l lf 
~20 : T .X 
~ 1--}+--~J----i-1---+--;p:~1--..i-r~--1 

~ 15i.-,.,~MA-t,_e:::::i::=::j....-"'~~i~]L::~~ 
~lOt--~+--~]~it---T---j;;,oo'.L.~~r--t---r-4 
.s TYP _...I i 

:~.O~M~ ~ 
QL-..._~1_...__,___.___.___.____..__. 
-55 25 125 

TA - AMBIENT TEMPERATURE - °C 

Fig. 11 

TURN ON DELAY TIME VERSUS 
AMBIENT TEMPERATURE 

(So to Z.) 
~..--...-.....--.--.--~-,..---..-.....-~ 

Vee· 5.o v 
~ 1- cl • 15 pF --+---+----i-1---+---+--1 

~ 40 l--+---+---+--+---+---'l---+---+---1 
~ 
>= 

~ 32is::f---"'k--;!---t---t--t----l-t--::;;l.-" ...... ~ 
;24!'....~ ~ .... 
~16 ~--+---+---+--t------t+------!~tao-9 

to c:t--t!:!JMlltt;N :~!I :::t=:+::::1~r,....1 
- . J ..l. 

o~_.__~J-~....__.__.__._~~ 
-55 25 125 

TA - AMBIENT TEMPERATURE - 'C 

Fig. 14 
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FAIRCHILD MEDIUM SCALE INTEGRATION 9309 

APPLICATIONS 

i I 

~~-+---1 ...... ~--+-~~~~~~~~-+--4ll---~--+~~~--1~~~~-+--t1..___~~~~~~1--~~~~+--

~~-4--~~-+~~~--+~~~~-----~~-+~~~--1~~~~ .... --~~--t~~~~t--~~~---' 

BIT a BITb 
OUT OOT 

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 S0 , S" S2 and S3 inputs. As an example: if twelve bit words are to be transferred to a 
twelve bit buss, the above diagram wouid 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 ihat the through deiay is 
less on the negation output. 

If the word selecting address is held in four TTµL flip flops (two dual packages) enough load capability is available to 
select between sixteen, sixteen bit words. 

~= : OPEAATENCONTROlllNES 

Fig. 13 - GENERAL PURPOSE ACCUMULATOR 

A fast, genera! purpose accumulator for computer applications is capabie 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 ~eft 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 capabie of 20 to 25 MHz operation. 
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FAIRCHILD MEDIUM SCALE INTEGRATION 9309 

Fig. 14 - 16·BIT PATTERN GENERATOR 

sw:;ctt 
SERIALIZER/PATTERll GENERATOR 

RESYllCHRlllllER 

OUTPUT 

This application illustrates the use of 9309 and 9020 in the design of one channel of a 16 bit pattern generator. Each channel requires 1/2 9020, 
% 9002 and 2% 9309. Each channel consists of a switch serializer/pattem generator and resynchronizer sections with a modulo 16 binary counter 
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 tour 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 
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. 

'1 ---------1 
1, ---------1 
15 ---------1 
14 ---------1 
13 ---------1 
lzl---------~ 

MULTIVIBRATORS 

11· 1e 
9601 

RETRIGGERABLE OllE-SHOTS 

OPERATION CODE LIST 

INSTRUCTION 

SHIFT LEFT 
ADD 
SHIFT RIGHT 
COMPLEMENT 

H = "l'', L = "O" 

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 
9002 quad gate. Eight line segments representing clock rates of the multivibrators 
may be adjusted in slope to approximate a non·linear function. 
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9312 
MSI EIGHT-INPUT MULTIPLEXER 

A FAIRCHILD COMPATIBLE CURRENT SINKING LOGIC PRODUCT 

GENERAL DESCRIPTION - The 9312 is a monolithic, high speed, eight input digital multiplexer circuit. It 
provides in one package the ability to select one bit of data from up to eight sources. The 9312 can be used 
as a universal function generator to generate any logic function of four variables. Both assertion and nega
tion outputs are provided. TIµL circuitry with active pullups on the outputs provides 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 
• THE INPUT/OUTPUT CHARACTERISTICS PROVIDE EASY INTERFACING WITH FAIRCHILD DTµL, LPDTµL, 

TTµL, AND MSI FAMILIES (CCSL). 
• INPUT CLAMP DIODES LIMIT HIGH SPEED TERMINATION EFFECTS. 

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

Storage Temperature 
Temperature (Ambient) Under Bias 
Vee Pin Potential to Ground Pin 
Voltage applied to output when output is high 
Input Voltage (DC) (See Note 1) 
Input Current (DC) (See Note 1) 
Current into output when output is low 

-65°C to +150°C 
-55°C to +125°C 

-0.5 Vto +7 V 
O V to +Vee value 
-0.5 V to +5.5 V 

-30 mA to +5 mA 
+30mA 

Note 1: Either Input Voltage limit or Input Current limit is sufficient to protect the inputs. 

ORDER INFORMATION- Specify U6B9312XXX for 16-pin Dual In-Line package or U3L9312XXX 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. 

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

3-1 rn a 

LOGIC SYMBOL 

i'cc =PIN 16 
GND =PINS 

Fig. 1 

DUAL IN-LINE PACKAGE 

011 
.009----... 

r-:~§8-j 

I I 

r----i .200 MAX. I I 
1-- ! I- .375 NOM . .i .100.....l 

MIN. I 

:c 
110 
.090 

I I A~ I 

L 
I 

.023 
MAX. 

NOTE: 

bU 
I .2so_j_ 
i--240 

Leads are intended for insertion in hole rows on 
.300" centers. They are purposely shipped with 
"pos1t1ve" (.375) misalignment to facilitate insertion. 

Fig. 2 

FLAT PACKAGE 

~1· 
c::=::::::l 

-·---------. 

~ 
I 

020 ~ 

0\5~ 
L_ 8 9 
i-1 . 

T. 
JSO 

409 
371 

I- ~6g ____, TOP VIEW i- ~;;g--1 075 
0050 .050 

0035 ~---t 
f=~1 

--m__j 
Fig. 3 

F~IRCHILCl 

SEMICONDUCTOR 
A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORFORATiON 



FAIRCHILD MEDIUM SCALE INTEGRATION 9312 

FUNCTIONAL DESCRIPTION - The 9312 is a logical implementation of a single pole - 8 position switch with the switch position controlled by the state 
of three select inputs, S0, $ 11 Sr Both assertion and negation outputs are provided. The enable input (E) is active low. When it is not activated the 
negation output is high and the assertion output is low regardless of all other inputs. The logic function provided at the output is: 

Z = E•(l 0 •S0•S1•S2 +1 1•S0•S,·S2 + l2 •S0·S 1·S2 + 13•S0•S 1•S2 + 14 •S0•S 1•S2 + 15 •S0•S 1•S2 + 16•S0·S 1•S2 + 17•S0·S,·S2). 

The 9312 provides the ability, in one package, to select from eight sources of data or control information. By proper manipulation of the inputs, the 
9312 can provide any logic function of four variables and its negation. Thus any number of random topic elements used to generate unusual truth 
tables can be replaced by one 9312. 

E 

H 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 

s2 s, 
x x 
L L 
L L 
L L 
L L 
L H 
L H 
L H 
L H 
H L 
H L 
H L 
H L 
H H 
H H 
H H 
H H 

TRUTH TABLE 

So lo 1, 12 13 

x x x x x 
L L x x x 
L H x x x 
H x L x x 
H x H x x 
L x x L x 
L x x H x 
H x x x L 
H x x x H 
L x x x x 
L x x x x 
H x x x x 
H x x x x 
L x x x x 
L x x x x 
H x x x x 
H x x x x 
H = Higti voltage level 
L = Low voltage level 

14 Is 

x x 
x x 
x x 
x x 
x x 
x x 
x x 
x x 
x x 
L x 
H x 
x L 
x H 
x x 
x x 
x x 
x x 

X = Level does not affect output 

Fig. 5 

16 l7 z 
x x H 
x x H 
x x L 
x x H 
x x L 
x x H 
x x L 
x x H 
x x L 
x x H 
x x L 
x x H 
x x L 
L x H 
H x L 
x L H 
x H L 

z 
L 
L 
H 
L 
H 
L 
H 
L 
H 
L 
H 
L 
H 
L 
H 
L 
H 

LOADING RULES 

INPUTS LOADING 

All Inputs 1 U.L. 

OUTPUTS FAN-OUT 

High State T Low State 

z 18 T 
z 20 

Fig. 4 

1 U.L. = 1 TIµL Unit Load 

1 U.L. is defined by the entries 
IR and IF in the table on page 3. 

9 
IO 

TYPICAL INPUT AND OUTPUT CHARACTERISTICS 

EQUIVALENT INPUT CIRCUIT 

<( 

E 

2.0 

;-2.0 

ro 
·~-6.0 

-8.0 

-10 

INPUT CURRENT VERSUS 
INPUT VOLTAGE 

IN PUT NOT SELECTED 

+ ~ psll 
75°C ~ -55°C 1 i 

~ \l ![l'C T 
f----1 f-TNfiLIT 12s0 c1 : SELECTED 

_;_ : 
I T 

. T i 
l 

! I I 

I-- 1--1 ~-~ -~~-- T I 
l l 

-2.0 2.0 4.0 6.0 8.0 

V!N - INPUT VOLTAGE - VOLTS 

Fig. 6 

OUTPUT HIGH 
EQUIVALENT CIRCUIT 

son 

4K 

Vee 

...___.....__n OUT 

OUTPUT CURRENT VERSUS 
OUTPUT VOLTAGE 
(OUTPUT HIGH) 

VouT - OUTPUT VOLTAGE - VOLTS 

Fig. 7 
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E 

OUTPUT LOW 
EQUIVALENT CIRCUIT 

•JTOUT 
'~r 

- -

OUTPUT CURRENT VERSUS 
OUTPUT VOLTAGE 

(OUTPUT LOW) 

i ~ l------1-...,_.==+--+--+----+---i 

i 30 

~ 20 f--1----+-----.--+----+-----+-- -+----1 

0.5 1.0 1.5 2.0 

Vou1 - CUT PUT VOLTAGE - VOLTS 

Fig. 8 



FAIRCHILD MEDIUM SCALE INTEGRATION 9312 

ELECTRICAL CHARACTERISTICS= (TA= -55°C to +125°C, Vee= 5.0 V ±10%) (Part No-. UXX931251X) 

l LIMITS 

SYMBOL CHARACTERISTICS -55°c 1 +25°c l +125•c UNITS CONDITIONS 

i MIN. MAX. MIN. _ TYP_ l'liAX.. MIN.._ MAL . -------·· ··-· ·- - --·-·-- --- -· -·· - -- - -· ---· --------t--

T I I Output High Voltage 2.4 I 2.4 2.1 I 2.4 I Volts I Vee= 4.5 V 10 H = -1.2 mA (Pin15) 
V 4 5 V I 1 0° A (P" 14) I I I I 

- OH= - . um m cc-
Inputs atthreshold voltages (V1L or V1H) 
as per truth table 

VOL Output Low Voltage 0.4 0.21 0.4 0.4 Volts Vee= 5.5 V IOL = 16.0 mA (Pin 15) 
IOL = 14.4 mA (Pin 14) 

Vee =4.5V IOL = 12.4 mA (Pin 15) 

i 

I 
i 

I 
i 

10 L = 11.2 mA (Pin14) 

I I I Inputs at threshold voltages (V1L or V1H) 
I as per truth table 

VIH Input High Voltage 2.0 1.7 1.4 Volts Guaranteed input high threshold for all inputs 

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

IF (all inputs) Input Load Current -1.6 -1.l -1.6 -1.6 mA Vee= 5.5 V ] VF= 0.4 v 
-1.24 -0.85 -1.24 -1.24 mA Vee =4.5V ] Input Selected 

IR (all inputs) Input Leakage Current 15 60 60 µA Vee= 5.5 V VR =4.5V 
I Input not selected 

l!'DH Vee Current 40 27 40 40 mA Vee= 5.0 V 

tpd + (S0 to Z) Switching Speed 23 34 ns V rr = 5.0 V, See Page 4 

I tpd- (S0 to Z) J Switching Speed l J 25 36 J j ns I c::: 15 pF 

0 Pulse tested 

ELECTRICAL CHARACTERISTICS= (TA= 0°C to +75°C, Vee= 5.0 V ±5%) (Part No. UXX931259X) 

LIMITS 
SYMBOL CHARACTERISTICS 0°C +25°C +75°C UNITS CONDITIONS 

MIN. MAX. MIN. lYP. MAX. MIN. MAX. 

VoH Output High Voltage 2.4 2.4 3.0 2.4 Volts Vee= 4.75 V 10 H = -1.2 mA (Pin 15) 
Vee= 4.75 V 10 H = -1.08 mA (Pin 14) 
Inputs at threshold voltages (V1L or V1H) 
as per truth table 

Vol Output Low Voltage 0.45 0.21 0.45 0.45 Volts Vee= 5.25 V 10 L = 16.0 mA (Pin 15) 
IOL = 14.4 mA (Pin 14) 

I I 
I I 

I 
I 

Vee= 4.75 V !0 L = 14.1 mA (Pin 15) 

I 10 L = 12.7 mA (Pin 14) 
I Inputs at threshold voltages (V1L or V1H) I I 
I as per truth table 

VIH Input High Voltage 1.9 1.8 1.6 Volts Guaranteed input high threshold for all inputs 

VIL Input low Voltage 0.85 0.85 0.85 Volts Guaranteed input low threshold for all inputs 
IF (all inputs) Input Load Current -1.6 -1.0 -1.6 -1.6 mA Vcc=5.25V T VF= 0.45 v 

-1.41 -0.91 -1.41 -1.41 mA Vee= 4.75V1 Input Selected 
IR (all inputs) Input Leakage Current 15 60 60 µA Vee= 5.25 V VR =4.5V 

I 
l J. Input not selected 

I IPDH Vee Current 43 27 43 43 mA Ycc=5.0V 
tpd + (S0 to Z) I 

Switching Speed 
I I 

23 34 
I ~ ns V cc = 5.0 V, See Page 4 

~ l 
tpd- (S0 to Z) Switching Speed 25 36 1 ns CL= 15 pF 

J 
0 Pulse tested 
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FAIRCHILD MEDIUM SCALE INTEGRATION 9312 

A. C. CHARACTERISTICS 
A.C. CHARACTERISTICS 

·All measurements are made with Vee= 5.0 V applied to pin 16 and with pin 8 grounded. The active input is driven by a 9002 TIµL gate with the 
output loaded with 15 pF. Both outputs of the 9312 are loaded with 15 pF. 

INPUT !PIN 11) 
1.5Y- f----=\-1.5Y 

=:j tpd+ I= --l tpd-r--

OUTPUT (PIN 15) 
1.5Y---+ \-1.5Y 

Other Conditions: Pins I, 8, 10, 12, 13 = Gnd 
Pin 2 = Vee through 1.0 kn 
Pin 16 =Yee 

TURN OFF DELAY VERSUS 
AMBIENT TEMPERATURE; 

So to Z 

TURN ON DELAY VERSUS 
AMBIENT TEMPERATURE; 

So to Z 

I I I 
50 

1 T 
l 

~ t-J ! J.. 
g<ll ~ 
~ I ! I 

~ 30 ::f:::J 
;:::; 

~ 20 f---1+--+---+---+--+--+---+--ir---i 

~ ,_...l~' --+--+--1-+---+--+--+-;;;;;;i-t 

2 20 1---+--+---t---+--+---+----t-j---,,.j 

~ t--.J[--='f""-~;;;j;:;;:::±:~~~N--t--~~~--1,.--~ 
--8_ Ff= MIN 

- JO,__I+---+--+---+---+--+---+->----< 

.fe.10>--~+---+-~~-~+---+--l--l 

~ 

>-g 
C; 
z 
"' ::::> 

!N 

J? 

:-a. 

O'--J~1__,___.l--''---'--_.__--'---'--.J O'---'--...L.---'---'---'----'----'-L--J 
-55 25 125 -55 25 

TA ·AMBIENT TEMPERATURE - °C TA - AMBIENT TEMPERATURE - °C 

Fig. 9 Fig. 10 

tpd: 50 to Z 

1.5Y -~ \- 1.5V 
INPUT (PIN 11) ---- ,-

tpd-r- --1 tpd+ I= 
OUTPUT (PIN 14) 

1.5V --=t-----1-:-=--1.5-Y 

Other Conditions: Pins 1, 8, 10, 12, 13 = Gnd 
Pin 2 =Vee through 1.0 kn 
Pin 16 =Vee 

TURN OFF DELAY VERSUS 
AMBIENT TEMPERATURE; 

Soto Z 

TURN ON DELAY VERSUS 
AMBIENT TEMPERATURE; 

So to z 

125 

w~V-cc~-5-.0~V--.-~-~I ~--.-~I~ 

Cl• 15pf l--+----4-j..............+-+I _+___, 
50 I T 

w Vee ·5.ov 1 T 
cl "1_5pf 1+-' --+-! --+-f--+--+---i 

~ 50 I l I I 

i T T 
• <ll T 

30 
I 

20 

10 
1 

>- i T T I g llO l---T+---1---+---+--+---+----+-~1 --i 
i5 I I ! 

z t----....' i I l 
~ 30 ~ :::R 

r- MAA 

~ 20~1 i 
g I I~ TYP r::t 
j.lOFCT Mi I 

..l_ i i 

0 l 
-55 2S 125 25 125 

TA - AMBIENT TE"1PERATURE - 'C TA - AMBIENT TEMPERATURE - °C 

Fig. 13 Fig. 14 

INPUT (PIN I ) 

OUTPUT !PIN 14) 

tpd: 10 to Z 

1.5Y-f----=\--1.5Y 

=i tpd-r- --1 lpd+ t:= 
1.5Y \ f-1.5Y 

other Co!'lditlons: Pins 8, 10, 11, 12, 13 = Gnd 
Pin 16 =Vee 

TURN OFF DELAY VERSUS 
AMBIENT TEMPERATURE; 

loto Z 

TURN ON DELAY VERSUS 
AMBIENT TEMPERATURE; 

loto Z 

~ 20 ~~-_,.--t---+---,---+-,............-l 
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TA - AMBIENT TEMPERATURE - °C TA - AMBIENT TEMPERATURE - °C 

Fig. 11 Fig. 12 

INPUT (PIN 10) ___ - _-_-_I-----\_-:: __ _ 
~ tpd+ r:= ~ tpd- t-

OUTPUT (P• 14) ___ :::::_+..,, \-
Other Conditions: Pins 8, 11, 12, 13 = Gnd 

Pin 1 = Yee through 2.0 kn 
Pin 16 =Vee 

TURN OFF DELAY VERSUS 
AMBIENT TEMPERATURE; 

E to Z 

TURN ON DELAY VERSUS 
AMBIENT TEMPERATURE; 

E toZ 
w 

Vee· 5.ov 
cl· 15pf 

50 t 
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30 
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FAIRCHILD MEDIUM SCALE INTEGRATION 9312 
APPLICATIONS 

A MULTI-PORT MEMORY MODULE 
The four bit by eight word multi-port memory module shown in the below diagram uses only thirteen MSI packages; four 9308 24 pin dual four bit 
latches, eight 9312 eight input multiplexers, and one 9301 one-out-of-ten decoder. 

The module as shown is capable of simultaneously reading from two independently specified locations and writing into a third independently selected 
location. The necessary enables are provided so that a number of these modules may be connected fogether-fo prodt.i-ce a- larger merrirify. As an-examPJe 
a sixteen bit by sixty-four word memory would require thirty-two of the modules shown below. 

By connecting this type of memory to a function generator unit, a processor could be constructed that would execute three address instructions at a 
very high speed on the data contained in this type of memory. In order to utilize the speed of the memory the instructions would also have to be 
contained in fast semiconductor memory. 

WRITE MODULE WRITE ADDRESS A MOOU!..£ ENABl..E WRITE 

DATA ADDRESS ENABLE STROBE 

I.' M.4,1 ~D ~---.117.!: ~ vvv ~!. 
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0 All Multiplexer connections are 
similar to Mo and MJ with in
puts to Mo and Mo being the 
Qo outputs· of the latches, Mi 
and M1 inputs being the Q1 out
puts of the latch, Mz and M2 
inputs being Q2 outputs of the 
latch, etc. 
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FAIRCHILD MEDIUM SCALE INTEGRATION 9312 

APPLICATIONS 
3 BIT COMPARATOR 

Three bits of data to be compared are supplied to the address and select inputs of the 9301 and 9312 respectively. If A0, A1, A2, and 80, 8 11 82 
compare, the mutually exclusive active low output of the 9301 1/10 decoder and the selected input of the 9312 multiplexer will be coincidental and 
COMPARE OUT will be high. The COMPARE ENABLE must be low to permit compare operation. 

3 BIT COMPARATOR 

h----r-------i; I N 

~---'------!-" ~ N 

COMPARE ENABLE 
FROM PRECEEDtNG ------1 
STAGE 

COMPARE ENABLE 
TO NEXT STAGE 

COMPARE OUT 

Fig. 18 

INTERCONNECTION DIAGRAM 

FOR 9 BITS 

A B -- --

_____________________________________________________ ,, ____ _ 
IMPLEMENTING ANY FOUR-VARIABLE BOOLEAN FUNCTION 

The 9312 eight input multiplexer can (in addition to performing its nominal function) produce any Boolean function of four variables without any 
additional elements if both the assertion and negation of one of the variables are present. If an assertion and negation are not present, one inverter 

may be required. 

The procedure for implementing a four-variable function, along with an example, is shown in the attached diagram. First, consider the function in 

terms of a Karnaugh map. If the Q0, Q1 and Q2 variable are connected to the S0, S1 and S2 inputs of the 9312 then the Karnaugh map will be split, 
as shown, into eight sections, with each section corresponding to an input to the 9312. In order to implement the function each input of the 9312 

is connected to one of the following four signals: ground, Vee• the assertion, or negation of the fourth variable. 

The contents of the two squares associated with an input, on the Karnaugh map, determine which connection is made to that input. If both squares . 

contain a zero, ground should be connected to the input; if both squares contain a one, the input should be connected to Vee· If the two squares 
contain a one and a zero then either the assertion or negation of the fourth variable will be required to implement the function. If the single one 

is located in the square associated with the assertion of the fourth variable then the assertion of the assertion of the fourth variable is connected 
to that input, and vice versa. 

Shown in the illustration below is a 9312 decoding the condition of a 9300, producing a one output whenever the register contains two or more 
transitions. The truth table, Karnaugh map and the connection to the 9312 for this function are also shown in the illustration. 

In many applications, using the 9312 to implement general logic functions of four variables will result in a sizeable reduction in package count. 

In many cases use of the 9312 with additional gates to produce functions of more than four variables will also reduce the package count. 

The concept of using the 9312 eight input·rnultiplexer as a general logic function generator is described by S. S. Yau and C. K. Tang of North· 

western University in a paper presented at the 1968 Spring Joint Computer Conference in Atlantic City, New Jersey. 

DATA 
CLOCK 

~Ql Q2 03 Fl 

0 0 0 0 0 

D 0 0 I 0 

0 0 1 0 l 

0 0 1 l 0 

0 I 0 0 I 

0 l 0 1 l 

0 l 1 0 1 

0 1 1 1 0 

1 0 0 0 0 

1 0 0 1 1 

1 0 1 0 1 

1 0 1 1 1 

1 l 0 0 0 

1 1 0 1 1 

1 1 1 0 0 

1 1 1 l 0 

TRUTH TABLE 

REO'ED. 
INPUT CONNECT'N. 

Qo 
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Ci 
1 0 0 l 

1 l 0 0 03 

0 I 1 0 

Q2 

KARNAUGH MAP OF 
FOUR VARIABLE FUNCTION. 

Qo 

o1 I3 Ir 16 12~ 

11 I5 14 lo 
02 

MULTIPLEXER 
INPUT MAP FOR 

Q3 
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So=llo, 51 =Q1 • S2=Q2 
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Qo Io 
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0 Q3 
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Fig. 19 FROM THE KARNAUGH MAP OF THE DESIRED FUNCTION 
lo-17 CONNECTIONS CAN BE DETERMINED. 
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Ql 

<21 

Ql 

REO'ED. 
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TT11L9601 
RETRIGGERABLE MONOSTABLE MULTIVIBRATOR 

TRANSISTOR-TRANSISTOR MICROLOGIC® INTEGRATED CIRCUITS 
A FAIRCHILD COMPATIBLE CURRENT SINKING LOGIC PRODUCT 

GENERAL DESCRIPTION - The retriggerable monostable multivibrator or one-shot provides an output pulse 
with high accuracy and a very wide duration range (50 nsec to oo ). It has four DC level-sensitive inputs, two 
are active-level High and two are active-level Low. Designed for high speed operation, the 9601 will respond 
to trigger inputs even when already in its active timing state, and will time itself out from the last input 
pulse received. 

The unique design of the 960i makes it very useful in applications such as in square-wave and variable 
delay pulse generators, long delay timers, pulse absence detectors, digital low-pass filters, and even FM 
demodulators. 

• HIGH SPEED OPERATION - MAXIMUM INPUT REP /RATE GREATER THAN 10 MHz 
• COMPLEMENTARY DC LEVEL SENSITIVE INPUTS 
• 50 nsec TO oo OUTPUT PULSE WIDTH RANGE 
• OPTIONAL RETRIGGERING/LOCK-OUT CAPABILITY 
• THE INPUT/OUTPUT CHARACTERISTICS PROVIDE EASY INTERFACING WITH DTµL, LPDTµL, 

TTµL, MSI, AND OTHER CCSL PRODUCTS. 

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

Storage Temperature 
Temperature (Ambient) Under Bias 
Vee Pin Potential to Ground Pin 
Input Voltage 
Voltage Applied to Outputs 

ORDER INFORMATION 

-65°C to +150°C 
-55°C to +125°C 

-0.5 Vto +8 V 
-0.5 V to +5.5 V 

-0.5 V to +Vee value 

Specify U3196015XX for flat package and U1A96015XX for FAIRPAK package, where 5XX is 51X for -55°C to 
+125°C temperature range or 59X for the 0°C to +75°C temperature range. 

PULSE WIDTH CALCULATION 

TPW = 0.36 RxCx 

313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 
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FAIRPAK OUTLINE 
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.375 

fF?\1 
Yi i i ~ mlJ j\_,019 
.143' ' .. .009 

1--252--j 
I .248 I 

~! 

I 
.767 
.753 

I 
I 

l__j_j 

TYPICAL FLAT PACKAGE 
TOP VIEW 
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.05 

T 
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LOGIC DIAGRAM 

Vee = PIN 14 Cx 
GND =PIN 7 

11 

9601 
0/S 

8 

6 

l==~IRCHILCJ 

SEMICONDUCTOR 
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FAIRCHILD RETRIGGERABLE MONOSTABLE MULTIVIBRATOR TTµL9601 

ELECTRICAL CHARACTERISTICS 0°C to + 75°C, Vee = 5.0 V ± 5% 

LIMITS 
SYMBOL CHARACTERISTICS 0°C +25°C +75°C UNITS CONDITIONS 

MIN. MAX. MIN. TYP. MAX. MIN. MAX. (Note 1) 

VoH Output High Voltage 2.4 2.4 3.4 2.4 Volts Vee = 4.75 V, 10 H = -0.72 mA 
(Note 2) 

VOL Output Low Voltage 0.45 0.2 0.45 0.45 Volts Vee= 4.75 V, Im= 10.0 mA 
(Note 2) 

VIH Input High Voltage 2.0 2.0 1.7 Volts Vee= 4.75 V 
(Note 3) 

VIL Input Low Voltage 1.4 0.8 0.8 Volts Vee= 5.25V 
(Note 3) 

IF Input Load Current -1.6 -1.0 -1.6 -1.6 mA Vee = 5.25 V, VF = 0.45 V 

IF Input Load Current -1.24 -0.97 -1.24 -1.24 mA Vee= 4.75 V, VF= 0.45 V 

IR Input Leakage Current 15 60 60 µA Vee= 5.25 V, VR = 4.5 V 

'pd Quiescent Power Supply Drain 25 25 25 mA Vee= 5.25 V 

Tpd+ Negative Trigger Input 25 50 ns v cc = 5.0 V, Rx = 5 Kn 
to True Output Cx = 0, CL = 15 pF 

Tpd- Negative Trigger Input 25 50 ns Vee = 5.0 V, Rx = 5 Kn 
to Complement Output Cx = 0, CL = 15 pF 

Tpw min Min True Output Pulse Width 45 65 ns Vee = 5.0 V, Rx = 5 Kn 
Cx = 0, CL = 15 pF 

cstray Max allowable Wiring Cap Pin 13 (Note 4) 50 50 50 pf Pin 13 to Ground 

Rx Timing Resistor 5 40 5 40 5 40 Kn 

NOTES: 

(1) Unless otherwise noted, 10 Kn resistor is placed between Pin 13 and Vee for all tests. (Rx) 
(2) Ground Pin 11 for VOL Pin 6 or V0 H Pin 8 

Open Pin 11 for VOL Pin 8 or V0 H Pin 6 
(3) Pulse test to determine v,H and v,L (min. PW 40 nsec) 
(4) This capacitance, if present, will add to Cx in determining output pulse width. 

tpd TEST CIRCUIT 

Note: Capacitance 
includes jig and 
probe capacity 

f ~ 1 MHz 
Amp~ 3 V 
Width=:::: 40 ns 
tr= tt S 10 ns 

PULSE 
GEN 

+4.5V 

2.--a....""' 3-----
4------

Vee 

13 
VouT 

1
1spF 

- VouT 

v-'"------~~1_.s_v ________________________ _ 

T~+-i t= . 
Vou1 f uv \uv 
--~TPW----j-

VouT ~ I t I 
Tpd- I -
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FAIRCHILD RETRIGGERABLE MONOSTABLE MULTIVIBRATOR TTµL9601 

ELECTRICAL CHARACTERISTICS -55°C to +125°C, Vee= 5.0 V ±10% 

I 
r 

LIMITS 
SYMBOL CHARACTERlSTICS ....... 550~--- -+-25°C-

M!N. MAX. MIN. TYP. MAX. 

VoH Output High Voltage 2.4 2.4 3.3 

VOL Output Low Voltage 0.40 0.2 0.40 

VIH Input High Voltage 2.0 2.0 1.7 

VIL Input Low Voltage 1.4 0.85 

IF Input Load Current -1.6 -1.1 -1.6 

IF Input Load Current -1.24 -0.97 -1.24 

IR Input Leakage Current 15 60 

ipd Quiescent Power Supply Drain 25 25 
T Negative Trigger Input 25 50 'pd+ 

to True Output 

Tpd- Negative Trigger Input 25 50 
to Complement Output 

T pw min Min True Output Pulse Width 45 65 

cs tray Max allowable Wiring Cap Pin 13 (Note 4) 50 50 

Rx Timing Resistor 5 20 5 20 

NOTES: 
(i) Uniess otherwise noted, 10 Kn resistor is placed between Pin 13 and Vee for all tests. (Rx) 
(2) Ground Pin 11 for VOL Pin 6 or V 0H Pin 8 

Open Pin 11 for VOL Pin 8 or V0H Pin 6 
(3) Pulse test to determine V1H and V1L (min. pw 40 nsec) 

(4) This capacitance, if present, will add to Cx in determining output pulse width. 

INPUT 
LEVEL 

High 

low 

OUTPUT 
STATE 

High 

Low 

LOADING RULES 

1 High Level Load= IR 
1 Low Level Load = IF 

3-113 

+l2-5.-°C UNffS CONDJTIONS 
MIN. MA,X. (Note 1) 

2.4 Volts Vee= 4.5 V, 10H = -0.72 mA 
(Note 2) 

0.4 Volts Vee = 4.5 V, IOL = 10.0 mA 
(Note 2) 

Volts Vee= 4.5 V (Note 3) 

0.85 Volts Vee= 5.5 V (Note 3) 

-1.6 mA Vee= 5.5 V, VF= 0.4 V 

-1.24 mA Vee= 4.5 V, VF= 0.4 V 

60 µA Vee= 5.5 V, VR = 4.5 V 

25 mA Vee= 5.5V 

ns Vee= 5.0V, Rx= 5 Kn 
Cx = 0, CL = 15 pf 

ns Vee= 5.0V, Rx= 5 KU 
Cx = 0, CL = 15 pf 

ns Vee= 5.0 V, Rx= 5 KU 
Cx = 0, CL = 15 pF 

50 pF Pin i3 to Ground 

5 w Kn 

LOAD 
FACTOR 

FANOUT 

12 

8 

I -----r 



FAIRCHILD RETRIGGERABLE MONOSTABLE MULTIVIBRATOR TTµL9601 

APPLICATION HINTS 

A. Extending the Range of the External Timing Resistor Rx. 

Pulse Width stability over Supply Voltage 
and Temperature Range will deoreciate 
slightly using this circuit. 

R = HFEQI (0.7) (Rx max> 

Q1 may be any NPN transistor with 
suitable HFE at currents of< 1 mA. 

11 

9601 
0/S 

Rx MAX 

B. Recommended Method for using Remotely Located Timing Resistors. 

11 

9601 
0/S 

Rx MJN 
1..-ANY LENGTH___., 

~ ---oVcc 
----------1 

MOUNT AS CLOSE Rx MAx-Rx MIN 
TO THE PIN 
AS POSSIBLE. 
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9622 
DUAL LINE RECEIVER 

A FAIRCHILD COMPATIBLE CURRENT SINKING LOGIC PRODUCT 

GENERAL DESCRIPTION - The 9622 is a dual line receiver designed to discriminate a worst case logic swing 
of 2 volts from a ± 10 volt common mode noise signal or ground shift. A 1.5 volt threshold is built into the 
differential amplifier to offer a CCSL compatible threshold voltage and maximum noise immunity. The offset 
is obtained by use of current sources and matched resistors and varies only ± 5% (75 mV) over the military 
and industrial temperature ranges. 

The 9622 allows· the choice of output states with the inputs open without affecting circuit performance by 
use of S3. A 130 Q terminating resistor is provided at the input of the each line receiver. An enable is also 
provided for each line receiver. The output is CCSL compatible. The output high level can be increased to 
+12 V by tieing it to a positive supply through a resistor. The outputs can be wire-OR'ed. 

FEATURES: 

• CCSL COMPATIBLE THRESHOLD VOLTAGE 
• INPUT TERMINATING RESISTORS 
• CHOICE OF OUTPUT STATE WITH INPUTS OPEN 
• CCSL COMPATIBLE OUTPUT 
• HIGH COMMON MODE 
• WIRE-OR CAPABILITY 
• ENABLE INPUTS 
• FULL iviiliTARY TEMPERATURE RANGE 
• LOGIC COMPATIBLE SUPPLY VOLTAGES 

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

Storage Temperature 
Temperature (Ambient) Under Bias 
Vcci Pin Potential to Ground Pin 
Input Voltage 
Voltage Applied to Outputs for High Output State 
VEE Pin Poieniiai io Ground Pin 
Enable Pin Potential to Ground Pin 

ORDER INFORMATION 

-65°C to + 150°C 
-55°C to +125°C 

-0.5 Vto +7 V 
±15V 

-0.5 V to +13.2 V 
-0.5 V to -12 V 
-0.5 V to +15 V 

Specify U6A9622XXX for 14 pin Dual In-Line package, U319622XXX for 14 pin Fiat 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. 

313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 
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TYPICAL DUAL IN-LINE PACKAGE 
In Accordance With 

JEDEC (T0-116) Outline 

~~-j 

PB\ 
NOTE 1+.37!'> MAX.--j 

1----f.200MAX. 
.020 MIN.~ t--- I 

-
12

5_~:-~JI .090 

NOTE 2----1 

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 d1mens1ons should equal your 
practice for a conventional .020 linch diameter lead. 

FLAT PACKAGE 
TOP VIEW 

lu~~I 
.26MAX. .-

l · I 

.015) 7 ' . _8___1 

.020 -.370-.26MAX.-.370-
.250 .250 .065 

---=-;~==~p.-.~ _( .050 
T 

S3 

OUTA 

ENA 

A+ 

A 130Q 

A-

LOGIC DiAGRAM 

V cc ._ ____ _. 

GMO 

OUTB 

EN B 

B+ 

B 130Q 

B

VEE 

F=~IRCHILCJ 

SEMICONDUCTOR 
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FAIRCHILD DUAL LINE RECEIVER • 9622 

ELECTRICAL CHARACTERISTICS (Temperature Range -55°C to +125°C, Vee= 5.0 V ±10%, VEE= -10 V ±10%) (Part No. UXX962251X} 

LIMITS 

SYMBOL CHARACTERISTICS -55°C +25°C +125°C 
MIN. MAX. MIN. TYP. MAX. MIN. MAX. 

VOL Output Low Voltage 0.40 0.25 0.40 0.40 

VoH Output High Voltage 2.8 3.0 3.3 2.9 

le Ex Output Leakage Current 50 100 200 

lse Output Shorted Current -1.3 -3.l -1.4 -2.15 -3.1 -1.3 -3.1 

IR(ENABLEJ Enable Input 2.0 5.0 
Leakage Current 

IF( ENABLE) Enable Input -1.5 -0.96 -1.5 -1.5 
Forward Current 

JF(+ Input) +Input -2.3 -1.67 -2.1 -2.0 
Forward Current 

IF(-lnput) - Input -2.6 -1.87 -2.4 -2.3 
Forward Current 

VIL(ENABLEJ Input Low Voltage 1.3 1.4 1.0 0.7 

vth Differential Input 1.0 2.0 1.0 1.5 2.0 1.0 2.0 
Threshold Voltage 

VeM Common Mode Voltage -10 ±12 +10 

R13ofl Terminating Resistance 100 130 175 

Ice 5 V Supply Current 13.7 22.9 

IEE -10 V Supply Current -6.5 -11.1 

tpd+ Turn-off Time 38 50 

tpd- Turn-on Time 35 50 

·~vorFF is a differential input voltage referred from A+ to A- and from B+ to 8-. 

I 
I 
I 

130Q 

151 
!&Jo-----~-..- .. ____ _ 

SCHEMATIC DIAGRAM 
(LINE RECEIVER) 

Vee 111 
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UNITS CONDITIONS & COMMENTS 

v Vee=4.5V VEE= -11 v 
*VDIFF = 2.0 V loL = 12.4 mA 

v Vce=4.5V VEE= -9.0V 
'~VDIFF = 1.0 V loH = -0.2 mA 

µA Vee=4.5V VEE= -11 v 
*VDIFF = 1.0 V VeEx=12V 

mA Vee=5.0V VEE=-lOV 
*VDIFF = 1.0 V Vsc = OV 

µA Vce=4.5V VEE= -11 V 
S3 = 4.5V VR = 4.0V ~~. 

mA Vee= 5.5V VEE= -9.0V 
S3 = OV VF= ov 

mA Vee= 5.0V VEE= -lOV 
- Input= Gnd VF =OV 

mA Vee• S3 = 5.0 V VEE= -lOV 
+Input= Gnd VF= ov 

v Vee= 5.0V ±10% 
VEE= -10 v ±10% 

v Vee= 5.0V ±10% 
VEE= -10 v ±10% 

v Vee= 5.0V VEE= -lOV 
*V01 FF = 1.0 Vor 2.0 V 

n 

mA Vee= 5.5 V VEE= -11 v 
S3, +Inputs= 5.5 V, - Inputs= 0 V 

mA Vee= 5.5V VEE= -11 V 
S3, +Inputs= 5.5 V, - Inputs= 0 V 

ns Vee= 5.0V VEE=-lOV 
v,N 0~3 v, RL = 3.9 kn, cL = 30 pf 

ns Vee= 5.0V VEE= -lOV 
v1N o~3.o v, RL = o.39 kn, cl= 30 pf 



FAIRCHILD DUAL LINE RECEIVER • 9622 

ELECTRICAL CHARACTERISTICS (Temperature Range 0°C to +75°C, Vee= 5.0 V ±5%, VEE= -10 V ±5%) (Part No. UXX962259X) 

LIMITS 
SYMBOL CHARACTERISTICS 0°C +25°C 

t- MIN. MAX. MIN. TYP. MAX. 
··--··· -- --··--· ------·---·--·--· 

VOL Output Low Voltage 0.45 0.25 0.45 

VoH Output High Voltage 2.9 3.0 3.3 

leEX Output leakage Current 80 100 

lse Output Shorted Current -1.3 -3.1 -1.4 -2.15 -3.2 

IR(ENABLEj Enable Input 5 
Leakage Current 

IF(ENABLEJ Enable Input -1.5 -.96 -1.5 
Forward Current 

IF{+lnput) +Input -2.6 -1.67 -2.4 
Forward Current 

IF(- Input) - Input -2.9 -1.87 -2.7 
Forward Current 

V!L(ENABLE) Input Low Voltage 1.2 1.4 1.0 

V+h Differential Input 1.0 2.0 1.0 1.5 2.0 
Threshold Voltage 

VeM Common Mode Voltage -7.5 ±12 +7.5 

R130f2 Terminating Resistance 91 130 185 

Ice 5 V Supply Current 13.7 22.9 

IEE -10 V Supply Current -6.5 -11.l 

tpd+ Turn-off Time 38 100 

tpd- Turn-on Time 35 100 

*VDiFF is a differential input voltage referred from A+ to A- and from B+ to B-. 

I 
SWITCHING TIME TEST CIRCUIT 

Vee 

RL 

---,,______,,,,Jell---- Your 

JCL 

+75°C UNITS CONDITIONS & COMMENTS 
MIN. MAX. 

·-· ----------·-- --

0.45 v Vee= 4.75 V VEE= -10.5 v 
':'VD!FF = 2.0 V Im= 14.l mA 

2.9 v Vee= 4.75 V V'E.E = -9.5 V 
'~VDIFF = 1.0 V 10 H = -0.2 mA 

200 ,uA Vee= 4.75 V VEE= -10.5 V 
''VolFF = 1.0 V VcEx = 5.25 V 

-1.3 -3.l mA Vee= 5.0Y VEE= -lOV 
''Vo!FF = 1.0 V Vsc = 0 V 

10 µA Vee= 4.75V VEE= -10.5 v 
S3 = 4.75V VR = 4.0 v 

-1.5 mA Vee= 5.25 V VEE= -9.5V 
S3 = OV VF= OV 

-2.3 mA Vee= 5.0V VEE= -10 v 
- Input= Gnd VF= ov 

-2.6 mA Vee• S3 = 5.0 V VEE= -lOV 
+Input= Gnd VF= OV 

0.85 v Vee= 5.0 V ±5% 
VEE= -10 v ±5% 

1.0 2.0 v Vee= 5.0 V ±5% 
VEE= -lOV ±5% 

v Vee= 5.0V VEE= -10 v 
':'VDIFF = 1.0 v or 2.0 v 

n 
mA Vee= 5.25 V VEE= -10.5 v 

S3, +Inputs= 5.25 V, -Inputs= 0 V 

mA Vee= 5.25 V VEE= -10.5 v 
S3 , +Inputs= 5.25 V, -Inputs= 0 V 

ns Vee= 5.0 V VEE= -10 v 
v1N o~3.o v, RL = 3.9 kn, cl = 30 pF 

ns Vee= 5.0V VEE=-lOV 
v1N o~3.o v, RL = 0.39 kn, cl = 30 pF 

WAVEFORMS 

tpd+ tpd-
1 I I I 

YtN ~ - : ~ C\l _ f-
ov- -=: 
v~ OOT -----------------OV 

STANDARD USAGE 

DRIVER SYSTEM RECEIVER SYSTEM 

LOGIC LINE DRIVER 9622 LOGIC 

3-114C 

I 
I ,---
I 
I 



FAIRCHILD DUAL LINE RECEIVER • 9622 

;;:: 
E 

~ 
200 

:::; 
g 
s: ;;o 
g 
:::> 
a.. 

~ 100 

0 
> 

5.0 

4.0 

~ 3.0 

TYPICAL OUTPUT LOW VOLTAGE 
VERSUS 

OUTPUT LOW CURRENT 

'oL - OUl PUl LOW CURRENT -mA 

TYPICAL Yout - VolFF TRANSFER 
CHARACTERISTICS 

Vce·s·:i~ 1 1' f !I ! 
l 

Vee· 5.ov ! 1' l' 
Vee· 4.sv j 

l I 

~ 1--+1,--+->-ttt++-j->+-911-t->-fl--l--+--I 

:::> 2.0 r--r---r~ i-7 +--:~ 

';'5 t-+-+ ~ f->~ 
T 

>o i.oL.t-J l ' 

0 l J l 
l.O l.2 l.6 1.8 2.0 

VOIFF - DIFFERENTIAL INPUT VOLTAGE - VOLTS 

TURN ON TIME VERSUS 
AMBIENT TEMPERATURE 

JOO Vee • 5.0V l 
VEE • -lOV _..___,__.,__+--+--+---+---I 
lOAD A: RL • 500Q CL• 50pF VL • 5.0V 

80 LOAD B: Rl • 3'IOQ Cl· 30pF VL • 5.0V -t--t-
lOAD C: Rl • 200Q CL• 50pF Vl • 3.0V 

201--+--+---+--+--+--+--i-t--+-i 

o~..__...._.....__.___.___.__._..__....__. 

-60 -20 0 20 60 100 140 

TA - AMBIENT TEMPERATURE - °C 

TYPICAL ELECTRICAL CHARACTERISTICS 

:::; 
g 

~ 
:::; 
g 
:::> 
a.. 
:::> 
0 

5 
~ 

TYPICAL OUTPUT HIGH VOLTAGE 
VERSUS 

OUTPUT HIGH CURRENT 

0 -0.5 -l.0 -1.5 -2.0 -2.5 -3.0 

'oH - OUTPUT HIGH CURRENT - mA 

TYPICAL OUTPUT VOLTAGE 
VERSUS 

COMMON MODE VOLTAGE 
5.0 

Vee. 5.0V VEE. -lOV ! 
T 

I l + 
4.0 

3.0 

2.0 

l.O 

0 
-20 

l l 
i I 

] l 5 ! r 
I I :~ 

I 

l 
I v1N • 2.0 - 5.ov J 

-12 -4.0 0 4.0 12 

VCM - COMMON MOOE VOLTAGE - VOLTS 

TURN OFF TIME VERSUS 
AMBIENT TEMPERATURE 

ioo Vee. 5.ov 

r---1 
E; 
"z-1 
>-

20 

VEE • -lOV -+--+--'->--+--+--_,.__-I 
lOAD A: RL • 500Q Cl• 50pf VL • 5.0V 

80 LOAD B: RL •3.'ltQ C~·30pf VL •5.0V 
lOAD C: R • 2000 C • 50pf VL • 3.0V 

~ 601--+-+---+---+--+--+--+-....,...""-+--i 
;:: 

5 
z 
~ 401--+--+--+----+--+-:=---~~~'--l 

j. 

o.__..___._....____.__.__...___.____.___.__. 
-60 -20 0 20 60 100 140 

TA - AMBIENT TEMPERATURE • 'C 

3-114d 

:::; 
§; 2.5 

LOGIC LEVELS VERSUS 
AMBIENT TEMPERATURE 

:::> l.5 ,._.._.__..,.__...,.__-+--+--+---+---+--+---< 

0
5 J' I Vee. 4.5V 

VEE· -llV 

0.5 WORST CASE Vol@ 'oL. 12.4mA 

.51.0u 
~ 

jlYPlCAL "'ol:"-'oL. l2.4mA l -
o I I 1 
-60 -40 -20 0 20 40 If! ~~ 100 !?!' ]M) 

< 
E 

z 

a:: 
:::> 
u 

:::> 

TA• AMBIENT TEMPERATURE 'C 

INPUT CURRENT VERSUS 
INPUT VOLTAGE 

~ -2.0 t--;r--t--t---+--MM-1'>'+--+-+-+-+--t 

;;:: 
E 

-8.0 -4.0 4.0 8.0 

VIN - INPUT VOLTAGE - VOLTS 

POWER DISSIPATION VERSUS 
AMBIENT TEMPERATURE 

12 

~ 200 t--T---T---t---+--+--+---t---+--4---1 
;::: 
~ 
fij 
Ci 

i ~l-;:*==::t=~:±~~-...k::J....=+-~ 

-20 0 20 60 100 140 

TA - AMBIENT TEMPERATURE - °C 



FAIRCHILD DIODE-TRANSISTOR MICROLOGIC® 
INTEGRATED CIRCUITS COMPOSITE DATA SHEET 

A FAIRCHILD COMPATIBLE CURRENT SINKING LOGIC PRODUCT 
0°C TO 75°C TEMPERATURE RANGE 

GENERAL DESCRIPTION- Fairchild Diode Transistor Micrologic® (DTµL) Integrated Circuits family uses 
diode-transistor logic and is designed specfically for integrated circuit technology. The design of these circuits 
offers distinctly superior performance. Some of the advantages follow: 

• HIGH PERFORMANCE WITH A SINGLE POWER SUPPLY·· 5.0 V 
• HIGH NOISE IMMUNITY • • 1.0 V 
• HIGH FAN-OUT CAPABILITY • • 8-25 
• GATES WITH 6 k OR 2 k PUU=UP RESISTORS FOR OPTIMUM SPEED 
• FAN-OUT AND NOISE IMMUNITY TRADE-OFF 
• LOW POWER DISSIPATION - • 8.5 mW /GATE 
• GATE OUTPUTS CAN BE TIED TOGETHER FOR THE ·~IRED OR" FUNCTION 

ORDER INFORMATION - To order Diode Transistor Micrologic® Integrated Circuits elements specify 
U31XXXX59X for Flat package and U6AXXXX59X for Dual In-Line* package where XXXX is 9930, 9932 etc. 

PIN CONFIGURATION: IDENTICAL FOR DUAL-IN-LINE AND FLAT PACKAGES 

TYPICAL DUAL IN-LINE PACKAGE 
(In accordance with JEDEC T0-116) 

c~1 

' ·-- 186\ ' 
.~~FE:Ji-1. nni--.uoua.-+llOTEI I 

' l 14 l 
.OIO I .110 • 

I . 

I~ ~~ I 

~ LH. 
NOTE2 ~=-I 

Lleads•reintendedforinsertioninholerowson.300"centers. Th•y•r• 
;:.:~~sa!; s~i;;;;~~ 10i~~ ·~s:fr.:~" (.350' rnisa!i:;nment to tac:llit.te inHrtion 

2.8Nrd-driltina:dimens1onsshouldequalyourpracticeforaconventional.020 
inchdiameteriead. 

TYPICAL FLAT PACKAGE 
TOP VIEW 

===;SL _ _r:cr.:::;== t4 

f=S" T 
c=:~~----iJ::='.::===l 
j.:1875+- .26 MAX~l875-j 

.05 

....----_i 
I 

OT µL 9930 • OT µL 9961 
OTµL 9932 • OTµL 9944 

OT µL 9946 • OT µL 9949 OT µL 9962 • OT µL 9963 OTµL9945 • OTµL9948 

14 Vee 14 Vee 14 Vee 

13 13 13 

12 12 12 

11 11 11 

10 10 10 

GlllD 7 GlllD 7 GND 7 GND 7 

TOP VIEW TOP VIEW TOP VIEW TOP VIEW 

*Fairchild Patent Pending 

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

3=115 



FAIRCHILD DIODE-TRANSISTOR MICROLOGIC®l.C. 

DTµL GATES 
All DT µL gates are positive logic NANO gates or negative logic NOR gates. A variety of gate combinations is available which provides the system designer the 

utmost in logic flexibility and reduces package requirements to a minimum. Gate outputs may be paralleled to perform OR (collector) logic. In addition, gates 

may be cross-connected to form flip-flops, exclusive OR, etc. Gates with 2 kn pull-up resistors offer improved propagation delay times. 

LOGIC DIAGRAM 

POSITIVE (NANO) LOGIC 
E = -A-· B-·-C·-0-·(~X) 

F = G•H•l•J•(V) 

LOGIC DIAGRAM 

A1 

• 
•1 

El 

A2 

•2 

Ez 

GND. 
POSITIVE LOGIC 

POSITIVE (NANO) LOGIC 

E = A•B 

F = G•H 

LOGIC DIAGRAM 

POSITIVE (NANO) LOGIC 

E = A•B•C 

TYPICAL 
RESISTOR 

VALUES 

TYPICAL 
RESISTOR 

VALUES 

TYPICAL 
RESISTOR 

VALUES 

SCHEMATIC DIAGRAM - ONE GATE ONLY 

OT µL 9930 • OT µL 9961 

R1 =2.00k Q A 
Hi= I.75k n 
R, = 5.00k Q B 
R~ = 6.00k Q (9930) 
R4 = 2.00k Q (9961) c 

D 

x 

SCHEMATIC DIAGRAM-ONE GATE ONLY 

OT µL 9946 • OT µL 9949 

R1 =2.00k Q 
Hi= I.75k n 
~ = 5.00kQ 
R4 = 6.00k Q (9946) 
R4 = 2.00k Q (9949) 

A 

B 

GND 

E 

'-------~GND 

SCHEMATIC DIAGRAM - ONE GATE ONLY 

OT µL 9962 • OT µL 9963 

R1 =2.00k 0 A 

Hi= l.75k n 
R3 = 5.00k Q 
R4 = 6.00k Q (9962) B 

R3 
R4 = 2.00k 0 (9963) 

c 

3-116 
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FAIRCHILD DIODE· TRANSISTOR MICROLOGlc@l.C. 

i6.0 

14.0 

12.0 

10.0 

8.0 

6.0 

AVERAGE POWER DISSIPATION 
VERSUS TEMPERATURE 

\TYPTClLEJtCTGJITTf. 

Vccl. s.J v l l 
Jk PU~-UP) - I I 

I I 
16 k PULL-UPl I 

! I 

+ f 1 1 
4

·

0 I I I I I 
2

·: I I I I I 

! 
l l 
I I 
I I 

20 60 

TEMPERATURE - °C 

80 

TYPiCAL Tpd TEST CIRCUIT OT µl GATES 

PULSE iN 
PW> lOOns 

Vee 

~ 
~- II 

• 
_IL_ er---;-----. I 

OPERATING VOLTAGE 
CHARACTERISTICS 

( 
OUTPUT LOGIC LEVEL - V0 H AND V0 L )" 

WORST CASE INPUT THRESHOLD LEVELS - v1H AND v1L 

3.2 ,--...,----,---,.---,r--.---i---.----, 

2.8 o----+---1-~vOH MIN 

2.4 t----+----+-~----<---+---+---+-----< 

20 .() 60 
TEMPERATURE - "C 

3-117 

TEST CONDITIONS 

AV. POWER DRAIN= Vee IA 

2 

T pd - will be read from input at 1.3 V 

(Vee= 5 V, T = 25°C) 

(6 k Pull-up) 

(6 k & 2 k Pull-up) 

(2 k Pull-up) 

R Cz 

tpd+ 3.9kn 30 pF 

tpd- 400n 50pF 

tpd+ 3.9kn 30 pF 

TIME DELAY VERSUS 
CAPACITIVE LOADS 

Min. 
25 ns 

10 ns 

15 ns 

100 ..---..---..---..------,..----, 
VTHRESHOLO 

.,1.sv 
I 

80 TA· 25°C---+----+--

Vcc • s'.ov 

20 .() 60 

CAPACITANCE C - ~ 
80 100 

GNO. 

GNO. 

Max. 
80 ns 

30 ns 

50 ns 



FAIRCHILD DIODE-TRANSISTOR MICROLOGIC®l.C. 

DTµL 9932 BUFFER ELEMENT 

DTµL 9944 POWER GATE 

The OT µL 9932 is a dual 4-input inverting driver. It features an emitter-follower pull-up which provides a high fan-out device with superior capacitance-driving 

capability. The OT µL 9944 has an output with no internal pull-up. This provides a high fan-out device whose outputs may be tied together to perform the 

"wired OR" function. The 9944 is useful as an interface driver or as a low-power lamp driver. The fan-in of either element may be extended with the use 

of the OT µL 9933. 

LOGIC DIAGRAM 

POSITIVE (NANO) LOGIC 
E = ..... A.-=B,.....•C.,....·-=o....,,•(X'"'"') 

F = G•H•l•J•(Y) 

SCHEMATIC DIAGRAM OF THE 
DTµL 9932 ELEMENT (ONE SIDE ONLY) 

lk 0.85k 

2k 

e 
0.63k 

Gnd. 

SCHEMATIC DIAGRAM OF THE 
DTµL 9944 ELEMENT (ONE SIDE ONLY) 

Vee 

r 
lk 0.85k 

Gnd. 

tpd TEST CIRCUIT FOR OT µL 9932 ELEMENT tpd TEST CIRCUIT FOR OT µL 9944 ELEMENT 

Vee 

TEST ELEMENT ~ .- ----, 

Jl.. 
PULSE l1N 

C1 
20pf 

I 
I 

I 

~'-------' 

All Diodes are FD600 or Equivalent at 25'C 
c1 and c2 includes Probe and Jig Capacitance 

(Vee = 5.0 V, TA = 25°C) 

R 

tpd+ 9932 510 n 
tpd- 9932 150 n 

c 
500 pf 
500 pf 

TYPICAL tpd + VERSUS 
CAPACITY (9932) 

110 

70 

_"8. 50 

30 v 
10 

100 

I 
~ 

t 
1i,olo L 
b.·~ 

-1or;,,<..., .... {~· 
~7 

L ~ 

zoo 500 

CAPACITOR C - pF 

1000 2000' 

Min. 

25 ns 
15 ns 

Max. 
80 ns 
40 ns 

Vee 

TEST ELEMENT ~ .- ----, 

..fl_ 
PULSE l1N 

C1 
20pF 

I 
I 

I 

C 1 and c2 includes Probe and Jig Capacitance 

TYPICAL tpd + VERSUS 
CAPACITY (9944) 

(Vee = 5.0 V, TA = 25°C) 

R 
tpd+ 9944 510 n 
tpd- 9944 150 n 

c 
20 pf 

lOOpf 

v~~~~c 
-------GND 

Min. 

15 ns 
10 ns 

Max. 

50 ns 
35 ns 

TYPICALtpd - VERSUS 
CAPACITY (9932, 9944) 

200 
1cc: 5.o~ I 1d 

t--, TA • 250~ I .L.Vi 
T.a, • 25°C 

lOOf--+--+-+-+---t--+---t.'"+----+--1 

: "~0:: I r--r--r---f---11r-:~ ':,... ·> ; ! 

120 IL_ i l 
~ I ~ I 

v 
~ 801--_L_+-+-+--+--+--+---+--+--; 

! 

l R • .oJQ 
«! r RI· l~Q 
0 

0 20 «J ro 80 100 

CAPACITOR C - pf 
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FAIRCHILD DIODE-TRANSISTOR MICROLOGIC®l.C. 

DTµL 9945 • DT~tL 9948 - CLOCKED FLIP FLOP 

The DT µL 9945 and DT µL 9948 Clocked Flip-Flops are directly-coupled units operating on the "master-slave" principle. Information enters the "master" while the 

Trigger input voltage is high and transfers to the "slave" when the Trigger input voltage goes low. Since operation depends only on voltage levels, any sort of 

waveshape having the proper voltage ieveiS may oe- used as a trigger signal. Rise·anafan limes are 1trelevant· 

The DTµL 9945 and DTµL 9948 have an improved direct Set and Clear design which allows unhampered asynchronous entry irrespective of signals applied to any 

other inputs. The direct inputs always take precedence, thus simplifying the design of arbitrarily preset ripple-counters and other minimum hardware applications. 

Output buffers provide isolation between the "slave" and the output load, thereby enhancing immunity to signal line noise. The OT µL 9945 incorporates the 

standard 6 kn output pull-up resistor, while the OT µL 9948 features a 2 kn output pull-up resistor for improved rise times, and matched delay between rising 

and falling outputs for capacitive loading up to 100 pF. 

SCHEMATIC DIAGRAM 

6Q 

NOTES: pins 1,8,13 NOT USED 

DT11L 945, Rl = 6k 

DT11L 948, Rl = 2k 

TYPICAL MAXIMUM BINARY 
COUNTING RATE VERSUS 

CAPACITY 

0.21--' -+----+---+--+----4 

I 
0.1 '--__,_~__._.~.......__.__~___........., 

10 20 50 100 200 500 l!XXJ 

C - CAPACITANCE - [i 

Rt 

2.5k 

tpd TEST CIRCUIT 

R 

Pulse In 
IV1Nl 

!2k 
P.W.>lOOns 

Q9 r .. 
Ct...,...20 pf 

cc ~ I 
-t 

931 

Gri 
~ 

VouT 

Vee GND 
c1 and c2 includes Probe and Jig Capacitance 

(Yee= 5 V, T = 25°C) 

tpd+ 
\,d-
tpd+ 
~d-

TYPICAL POWER DISSIPATION 
VERSUS Yee 

V CC • COUECTCR SUPPLY VOLTAGE • VOLTS 

3-119 

9945 
9945 
9948 
9948 

R 
2.00 k 
330n 
2.00k 
330n 

250 

C2 Min. Max. 
30-pF 35 ns 75 ns 
30pF 35 ns 75 ns 
30 pF 20 ns 65 ns 
30 pF 30 ns 75 ns 

TYPICAL tpd VERSUS 
CAPACITANCE 

V~c • 5.0V +-----+-----+--__,__--1-_,__,___, 

~ 2001--~1--+-__._____,_-+--+->--+------i 

~ 
;::: 

~ 150 

~ '---'--.___._____..____ 

~ 1001~_........;....,,..,,.+.~~~""'-=" 

i 

OL-~.J.......~-'---'---'----' 
0 40 60 SJ 100 

C - CAPACITANCE - pf 



FAIRCHILD DIODE-TRANSISTOR MICROLOGldff1.C. 

DT µL 9933 EXTENDER 

The OT µL 9933 is a Dual Input-Extender consisting of two independent diode arrays identical in every respect to the input diodes of the OT µL Gate and Buffer 
elements. Good practice dictates that extension interconnection paths be as short as possible to minimize the effects of distributed capacitance on circuit 
performance. 

Typical input capacitance of OT µL 9933 is 2 pF, output capacitance is 5 pF. 

A 

B 

x 

c 

D 

SCHEMATIC DIAGRAM 

-k1-T-~>I-
l"I I 11"1 

I 
I 
I 
I 
6 

GND. 

LOGIC EXAMPLE 

Y, 9930 or9932 
A~·· _r--
8 
c 
D---. ~ 

G 
H 
I 
J 

Y(or X) 

POSITIVE LOGIC E = A 8 C D G H I J 

y 

H 

G 

NEGATIVE LOGIC E = A + B + C + D + G + H + I + J 

DTµL 9936 • DTµL 9937 ·HEX INVERTER 

x 

D 

GND. 

< 
E 

10 

8.0 

I" 4.0 

2.0 

0 
0 

FLAT PACKAGE LAYOUT 

FORWARD VOLTAGE VERSUS 
FORWARD CURRENT +25°C 

7 
1 

y 

H 

G 

1 POINT v:EST 

J7 
0.2 0.4 0.6 0.8 1.0 

INPUT VOLTAGE - VOL TS 

The OT µL 9936 hex inverter has input-output characteristics identical to the other OT µL gates. Inverters can be cross-connected to form flip-flops or the outputs 
can be paralleled to perform the "wired OR" function. 

DT µL 9936 • DT µL 9937 

14 Vee 

13 

12 

II 

10 

GND 7 

TOP VIEW 

TYPICAL 
RESISTOR 

VALUES 

SCHEMATIC DIAGRAM - ONE INVERTER ONLY 
DT µL 9936 • DT µL 9937 

R1 =.2.00k0 
~ = l.75k g 
R3 = 5.00k 0 
R4 = 6.00k 0 (9936) 
R4 = 2.00k 0 (9937) 

3-120 
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FAIRCHILD DIODE-TRANSISTOR MICROLOGIC®l.C. 

DT µL 9951 - MONOSTABLE MULTIVIBRATOR 
The OT µL 9951 is an integrated monostable multivibrator designed for use with other members of the OT µl family. It provides complementary output pulses 
which are typically 100 ns wide. This pulse width is adjustable by the addition of external components. 

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

Supply Voltage (Vee), 
- 55 ° C to + 125 ° C, continuous: +8.0Volts 

Supply Voltage (Vee); 
pulsed, <1 second: 

Output Current, into outputs: 

Current into Pin 10 

input Forward Current 

Input Reverse Current 

GND 7 

DTµL 9951 

TOP VIEW 

+12 Volts 

50mA 

5.0mA 

-lOmA 

1.0 mA 

14 Vee 

13 

12 

u-, 
ex 

10-1 

INPUT-OUTPUT LOAD FACTORS TO DTµ~ FAMILY 

Each OT µL 9951 input should be iated at 2 loads. 
Each OT µl 9951 output may drive 10 DT µl loads. 

OUTPUT PULSE WIDTH VERSUS 
EXTERNAL TIMING 
CAPACITANCE Cx 

10 lrf 
Cx - EXTERNAL TIMING CAPACITANCE - pf 

SCHEMATIC DIAGRAM 

10 
14 

Vee 
11 Cx ~ Rx r-----n------l- -....yw- - -OVcc 

RULES FOR USE OF DT µL 9951 

1. With Pin 9 connected to Vee and no external capacitor (C), the output 

pulse width is approximately 100 ns. 

2. With Pin 9 connected to Vee and an external capacitor (Cx) connected 

between Pins 10 and 11, the output pulse width (T) is: 

T = 4.5 (Cx + 20) with Cx in pF and T in ns. 

3. For improved pulse width control, Pin 9 is left open and a stable external 

resistor (R) of 9 kn minimum to 15 kn maximum is connected from Pin 10 

to Vee· The output pulse width is given by the expression: T = 0.5 Rx 

(Cx + 20) with Rx in k n, Cx in pF and T in ns. 

4. The output duty cycle (pulse width/period) should not exceed 40%. It may 

be increased to 50% by adding a 2 kn resistor between Pin 11 and Vee· 

Higher duty cycles are obtainable but the output pulse width and perform

ance are less predictable. 

5. The maximum input fall time to trigger: 25 ns for a 1.0-volt swing; 50 ns for 

a 2.0 volt swing; 100 ns for a 4.0-volt swing. 

6. The AC sensitivity of the inputs may be decreased by connecting a capacitor 

between Pin 5 and ground. 

7. The minimum pulse width at output Pin 1 is approximately 100 ns. This 

pulse width may be decreased to 50 ns by connecting a 10 k n resistor 

between Pin 5 and Vee· 

3-121 



FAIRCHILD DIODE-TRANSISTOR MICROLOGIC®l.C. 

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

Supply Voltage (Vee>• -55°C to 125°C, continuous +8.0Volts Input Forward Current 

Supply Voltage (Vee>· pulsed, <1 second +12 Volts Input Reverse Current 

-lOmA 

1.0 mA 

Output Current, into outputs 

DT µL 9932 & 9944 lOOmA 

Operating Temperature 

Storage Temperature 

0°Cto +75°C 

-65°C to +150°C 

DT µL, except 9932 & 9944 30mA 

INPUT-OUTPUT LOADING FACTORS 

·y- ·y-~--- 8 ~--- '7 

~--- !EXT) ~--- {EXT) % 

1/2 DT µL 9930, 1/2 DTµL 9961, 
1/4 9946, 1/4 9949, % 
1/3 9962, 1/3 9963, 
1/6 9936 1/69937 

12 11 

% 

'P-- iD-· ·~ i 25 

! {EXT) 

12 11 

1/2 DTµL 9932 
1/2 DTµL 9944 

1/2 DTµL 9933 DTµL9945 DTµL9948 

The number of elements that may be driven by an output terminal may consist of any combination of elements whose summation of input loading does 
not exceed the output terminal driving capability. 

GND 7 

DTµL9933 
EXPANDER 

14 Yee 

13 

12 

II 

10 

TOP VIEW 

8 (9930) 7 (9961) 
or 25 (9932) 

EXTENSION Of INPUTS 

RULES FOR INPUT EXPANSION AND "WIRED OR" CONNECTION 

DTµL 9930 "wired OR" 
ALSO 9946, 9962 

RULES 

DT µL 9961 "wind OR" 
ALSO 9949, 9963 

4 x 1/4 DTµL 9946 

1. Outputs of DT µL gates with 6 kn pull-up resistors, 9930, 9946, and 9962 
may be tied together for the "wired OR" function. Subtract 1 unit fan-out 
for each added gate. Subtract 5 fan-outs for 6 added gates. 

2. Outputs of DTµL gates with 2 kn pull-up resistors, 9949, 9961, and 9963 
may be tied together for the "wired OR" function. Subtract 2 units of fan-out 
for each added gate. 

3. Outputs of DT µL 9932 may not be tied together for the "wired OR" function. 
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DT11L9935 
HEX INVERTER 

DIODE-TRANSISTOR MICROLOGIC® INTEGRATED CIRCUITS 

A FAJRCHJLD COMPATiBlE CU-R-R-E-N-l SlN--K-i-N--G-l-GG+c P--R-&-B--ljCf-

GENERAL DESCRIPTION 

The9935isanexpandableCCSLHexinverter. It consists of six DTµ.L gates without input diodes 

which are expandable by using external diodes or by using the DT µ.L 9933 Dual 4-Input Extender 

element. It is ideal for a wide variety of applications, including one-shot multi vibrators, latch

ing circuits, flip-flops, adders, registers; counters; decoders and many more. 

FEATURES 

• Expa.."1.dable Inputs 

• Wired-OR Capability 

• The input/output characteristics provide easy interfacing with Fairchild LPDTµL, TTµL 
and MSI families (CCSL). 

e All ceramic "HERMETIC" 14-pin Dual In-Line and CERPAK packages 

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

Storage Temperature 

Temperature (Ambrient) Under Bias 

V CC Pin Potential to Ground Pin 

Input Voltage 

Voltage Applied to Outputs (Inputs Low) 

Current Into Output When Output is Low 

ORDER INFORMATION 

-65°C to +1506 C 

-55°C to +125°C 

-0. 5V to +8V 

-1. 5 V to Input Diode Breakdown 

-0. 5 V to V CC Value 

30 mA 

Specify U3I99355XX for flat package and U6A99355XX for Dual-In-Line package, where 5XX is 

51X for -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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TYPICAL DUAL IN-LINE PACKAGE 

~-20011AX. 
-•••,'"""-H I 

.12H~~l1~~jl r: ~g_ t . _785 

. T 
' i 

. ' ~ i:ij 
_L__• 

~~· I I 
r--~:.-

t. leadsa.reintended for insertion in hole rows on .300"centtrs T~~y ilr~ 

purposelyshippedwith''pos1bve"!.350)misalignmenttofacilitate1nsertion. 

'2. Bo:ud-dnlling dimensron!> s.hou\O e:qua\. your -practice tor a coMentional .020 
inch diameter lead. 

11 

13 

TYPICAL FLAT PACKAGE 

TOP VIEW 

f4:1s1+-.2s MAX~1875-I 

LOGIC DIAGRAM 

VCC = Pin 14 

8 
GND =Pin 7 

10 

F=~IRCHILCJ 

SEMICONDUCTOR 
A DIVISION OF FAIRCHILD CAMERA A.ND INSTRUMENT CORPORATION 



FAIRCHILD DIODE-TRANSISTOR MICROLOGIC® INTEGRATED CIRCUITS 

ELECTRICAL CHARACTERISTICS 

I 

-55°C + 25°C +125°C CONDITIONS & COMMENTS 
SYMBOL CHARACTERISTIC MIN TYP MAX MIN TYP MAX MIN TYP MAX UNITS Vee = 5.0 v ± 10 % 

VOH Output High 2. 6 2. 6 3. 3 2. 5 Volts V CC = 4. 5V, IOH = -180µA 
Voltage 

VIL • Value indicated on this 
Table 

VOL Output Low 0.4 o. 3 o. 4 0.4 Volts Vee= 5. 5V, IOL"' 15 mA 
Voltage 

Vee= 4. 5V, IOL = 12 mA 

VIH Input High 2. 3 2.0 1.8 Volts Input High Threshold with 
Voltage FD600 on Input 

VIL Input Low 1.4 1.1 o. 8 Volts Input Low Threshold with 
Voltage FD600 on Input 

~ Input Load -1. 5 -1. 5 -1. 5 mA V CC = 5. 5 V, VF = O. 4 
<:::urrent 

1r- Input Load -1. 2 -1. 2 -1. 2 mA vcc = 4. 5V, v F = 0.4 
Current 

tpd+ Turn-Off Delay 25 65 80 ns SEE Figure. 4 

tpd- Turn-On Delay 10 30 40 ns SEE Figure 4 

0°C 25°C 75°e CONDITIONS & COMMENTS 
SYMBOL CHARACTERISTIC 

MIN TYP MAX MIN TYP MAX MIN TYP MAX 
UNITS Vee = 5.0 v ± 5% 

VOH Output High 2. 6 2. 6 2. 5 Volts V CC = 4, 75, IOH = -180µA 
Voltage 

VIL = Value indicated on this 
Table 

VOL Output Low 0.45 0.45 0.45 Volts VCC = 5.25V, t0 L = 15.2 mA 
Voltage 

V CC "" 4. 75 V, IOL = 13. 3 mA 

VIH Input High 2.1 2.0 1. 85 Volts Input High Threshold with 
Voltage FD600 on Input 

VIL Input Low 1. 2 1.1 0.95 Volts Input Low Threshold with 
Voltage FD600 on Input 

IF Input Load -1. 52 -1."52 -1. 52 mA V CC .;. 5. 25 V, VF :c O. 45 
Current 

IF Input Load -1.33 -1. 33 -1. 33 mA V CC= 4. 75V, VF= 0.45 
Current 

tpd+ Turn-Off Delay 25 65 80 ns SEE FIGURE 4 

tpd- Turn-On Delay 10 30 40 ns SEE FIGURE 4 

CURVES FOR -55°C TO +125°C TEMPERATURE RANGE 

WORST CASE POWER DISSIPATION 
VERSUS TEMPERATURE 

(EACH INVERTER) 

24 l---+--+--1---+--+--f---+--1 

16 l---+----1---1 NVERTER "ON" MAX I MUM~ 

..i.---i-- INVE~R .. J,, TYJCAL 
12 1---1-~-+i---=P....~'-'+'..;...:.;..T""'"-+-""""' 

8.0 1----1----1--+---+--+-+---+---i 

4.0 1----1---1--+---+--+-+----+---i 

o.___.___.__....__,_--'-_,__.......__, 
~ ~ ~ o 25 ~ n ~ w 

-75 

TEMPERATURE - °C 

WORST CASE HIGH LEVEL 
NOISE IMMUNITY 

VERSUS TEMPERATURE 

-25 25 

TEMP£RATURE - 'C 

75 125 

WORST CASE OPERATING 
VOLTAGE CHARACTERISTICS 

4.0 l---+---+-+---+---+-+---1---1 

l 1 I 
3.0 .__--+J--+-V-0-H ..__,___~--1----1i--< 

~tt---==t--t-;;;;;f :::::=±::j -2.0 

o,__~-'---''----"--'---'-~-'--~ 
-75 -25 25 

TEMPERATURE - °C 

75 

WORST CASE LOW LEVEL 
NOISE IMMUNITY 

VERSUS TEMPERATURE 

w 

1.2 1---1---+-+----+--+-+----+---1 

~ 0.4 1----1---+-+---+---+-f---+--""'4 

OL--'----'--....__.____.__,___,__, 
-75 -25 25 

TEMPERATURE - 'C 

3-124 

75 125 

V1H THRESHOLD VERSUS 
FORWARD DIODE VOLTAGE 

VFD - FORWARD DIOOE VOLTAGE t@ 10 µAl -VOLTS 

V1L THRESHOLD VERSUS 
FORWARD DIODE VOLTAGE 

2.0 ..--,..-.~f'--..-....... --.----.-..--.....--.--~ 

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

0 0.2 0.4 0.6 0.8 l.O 

VF -FORWARD DIOOE VOLTAGE l@l.5mAI -VOLTS 



FAIRCHILD DIODE-TRANSISTOR MICROLOGIC® INTEGRATED CIRCUITS 

CURVES FOR 0°C TO +75°C TEMPERATURE RANGE 

WORST CASE POWER DISSIPATION 
VERSUS TEMPERATURE 

(PER INVERTER) 
321-- r ----1 -- r -i I I I I 

I I I I I I I I 
24 1----+----+----+-----+-+-----+----+-----t 

16 
~::!:=~MAX.==i=I MU=M~I NV=E=RTEi=R :::"ON':r:' :::::::j~ 

-5 

I 
i I 

TY Pl CAL INVERTER "ON" 

+25 

TEMPERATURE - °C 

WORST CASE HIGH LEVEL 
NOISE IMMUNITY 

~ :::1 I I I I I I I I 
~ I I 
>- vcc • 5.25v 

~ LO f-----~'-+--4-----+--f-----+--i----l 
~ 
t7l 
~ 

-5 +25 

TtMPERATURE - °C 

FIG. I 

SCHEMATIC DIAGRAM 
(ONE INVERTER ONLY) 

R2 
...-----"W.....---J-ovcc 

> 
R4 

R1 = 2.0k.n 

R2 2 1.75kn 
R3 a 5.0k.n 
R4z6.0k.0. L...----<1--0GND 

FIG. 2 

LOADING RULES 

OUTPUT FANOUT 
ST ATE 51 X 59 X 

HIGH 10 10 

LOW 10 10 

+ 75 

WORST CASE OPERATING 
VOLTAGE CHARACTERISTICS uf _____ ! ___ I -- -,-- T _____ i______ I I 

J I I 11 I 11 
i VoH I I 

1 j VIL 

1.0\ 1 ! I 
I 1 

v0
L I 

-5 +25 

TEMPERATURE - °C 

WORST CASE LOW LEVEL 
NOISE IMMUNITY 

VERSUS TEMPERATURE 

+75 

1.6 ,-----,.---,,r---r-~~~-~ 

l r 
1.2 ~r-------+--+--+------+---+-~---l 

l 
0.8 ~ 

1---+-. 
ll ~· 0•4 t--+1-------11-+---+_ -1-, --+1 ~.""'--i::-i 

+25 +75 

TEMPERATURE - °C 

~ 
g 
~ 
; 2.0 

::::> 
Q. 
z 
:r 

"' ::: 

FIG.3 

Y11-l THRESHOLD VERSUS 
FORWARD DIODE VOLTAGE 

1--+---'-~--+-+~~-+-----+---1 

0.5 

VFD - FORWARD DIODE VOLTAGE I@ lOpAI -VOLTS 

Y1L THRESHOLD VERSUS 
FORWARD DIODE VOLTAGE 

1.0 

0.2 0.4 0.6 0.8 1.0 

VFO - FORWARD DIODE VOLTAGE I@ 1.52 mAJ - VOLTS 

RULES FOR INPUT EXPANSION AND "WIRED OR" CONNECTION 

1~8 - - 1~8 
:~I~ -

"--l<H 
II : 

II I 
I 

::--14-f 
.. -w 

EXPANSION OF INPUTS 

6 x 1/6 9935 "WIRED OR" For the 

''WIRED OR" function - Subtract 1 

unit fan-out for each added gate, 

Subtract 5 fan-outs for 6 added gates.' 

Typical input capacitance of the 9933 is 2. 0 pF and 

output capacitance is 5. O pF. All Wiring should be 

kept as possible to minimize effects of distributed 

capacitance on circuit performance. 

Use FD600 or .equivalent ezjlansion. 
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FAIRCHILD DIODE-TRANSISTOR MICROLOGIC® INTEGRATED CIRCUITS 

FIG. 4 FIG. 5 

SWITCHING TIME TEST CIRCUIT RING CIRCUIT FOR MEASURING 

Diodes are FD600 

PROPAGATION DELAY VERSUS 
CAPACITANCE 
AT +125°C 

VTHRESHOLD • UV I 
TA • 125°C +--+----+---+--+--+---! 

~ loo Vee . 5.ov 

~ 
;:: 

~ ro 
z 
0 

I 60 J--+-+---+--+---i---+--+--+-1----l 

~"8. 
40 

Lm~W=d::±~ii7i~=o 
60 ro 100 

c1 - CAPACITANCE - pF 

TYPICAL TURN-ON DELAY (tpd-) 
VERSUS TEMPERATURE 

95 r---.---.---.---.---...,-v...,.~-.-5:;.-T"ov----, 

1----+---+-+--+---->- SEE Fl G. 4 -

l I l ~ 751---+---+-+---+---+!--+--+---t 

~ I 
;:: 

~ ~ ! Ji 
g 55~_.i-+-+--+---+--t--t---+-+-~ 

~ \_ J 
g; 1"'-l.! i 

l ~ l 

-25 25 125 

TEMPERATURE - °C 

TEMP. 

-55°C 

+25°C 

+125°C 

tpd+ tpd-

R1 3.9k 400.0. 

C1 30pf 50pf 

C2 20pf 20pf 

C3 5 pf 5 pf 

(INCLUDES JIG & PROBE 
CAPACITANCE) 

Vm1 1 Vm2 
(VOLTS) (VOLTS) 

l.7 1 1.5 

1.5 

1.3 
l 1.3 

l 1.1 

PROPAGATION DELAY VERSUS 
CAPACITANCE 

AT +25°C 

VTHRESHOLD0 l.8V 
I--+-+--+---+-~'--+----+-- TA• -55°C 

~ 100 1--+---+--+---+-><-+-'--+----t- v cc • 5. 0 v 

~ SEE Fig. 4 
;:: 

~ ro 

VouT 

6 t-+----t>'---+--t--+--+---+---+--.---i 

I 60~+---t----i:=,..j.-'""f"'-+-+--+---1-----l 
~"8. 40 

ro...__~_..__~_.__._____..__.___.____,___. 

0 ro 60 ro 100 
c1 - CAPCITANCE - pF 

TYPICAL TURN-OFF DELAY (tpd+) 
VERSUS TEMPERATURE 

165 r---.----r-..----.----...--,--~--. 
Vee • 5.ov 
SEE FIG. 4 

1251---+--+-+--+---+--+---+----i 

~"8. 45 

TEMPERATURE - °C 
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AVERAGE PROPOGATION DELAY 

CJ =30pf 

Diodes are FD600 
C2 = 5pf 

(INCLUDES JIG & PROBE 
CAPACITANCE) 

~ 
;:: 

PROPAGATION DELAY VERSUS 
CAPACITANCE 

AT -55°C 
lror--..----.---,---.--,---r--r--r-r--i 

VTHRESHOLD" l.5V 
TA • 25°C --+-+--+-+---+--+---I 

100 Vee· 5.ov 

g ro 
6 l--t---t--t---,,"9---t--+---+---+--+---i 

I 60 ~+--+-+---+-~_.,.."'9=--+---1-----l 

ro 60 ro 100 
c1 - CAPACITANCE - pF 

MAXIMUM PROPAGATION DELAY 
VERSUS TEMPERATURE 

iro,..---,--,---,----,----,1-R-EF--rER-TO-FT"IG-.5~ 
j FOR CIRCUIT 

w.___.___._ _ _..___.___._.....__._l__. 
-75 -25 25 75 125 

TEMPERATURE - °C 

F.A.I RCl-l I LCJ 

SE.MICDNDUCTDR 
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DTµL 9941 • DTµL 9951 
MONOSTABLE MULTIVIBRATORS 

DIODE-TRANSISTOR MICROLOGIC® INTEGRATED CIRCUITS (TEMPERATURE RANGE: -55°C to 125°C) 

A FAIRCHILD COMPA T!BLE CURRENT SINKING LOGIC PRODUCT 

GENERAL DESCRIPTION - The DTµL 9941 and DT µL 9951 Monostable Multivibrators are monolithic silicon epitaxial integrated circuits for use with Fairchild Diode
Transistor Micrologic®lntegrated Circuits or any other similar DTL logic elements. They provide complementary output pulses which are typically 150 ns wide. This 
pulse width is adjustable by the addition of external discrete passive components. 

Both elements are compatible with the Fairchild OT µL Family over the full military temperature range of -55°C to + 125°C and with a Vee supply of 4.0 volts to 
6.0 volts. They can also drive and be driven by Fairchild µL® Integrated Circuit . 

The output pulse width is very stable as either Vee or temperature (or both) is varied when an external timing resistor is used instead of the internal diffused 
resistor. 

The DT µL 9941 has the same circuit as the OT µL 9951 with the addition of three series diodes from the extender pin (Pin 2) to ground. These diodes give the DT µL 
9941 a DC threshold of about l.5V which gives the circuit a greater than 2.0V noise immunity. 

PHYSICAL DIMENSIONS 
(In accordance with JEDEC T0-100) 

.370 
.335 ._.___--~+---, .335 

.305 I .040.. n5 ML1 ; • lf5 

I.. =1-f 
-i- I 

Hl LEADS ~1~ I 

m DIA. rn~~~mm~~~MIN 
.230 TP I 

i-----r.-. l i 5 T P 

NOTES: All dimensions in inches 
Leads are gold·plated Kovar 
Package weight is 1.02 grams 

TYPICAL DUAL IN-LINE,.,PACKAGE 
(In accordance with JEDEC T0-116) 

f--.2t0_j 
I .310 

1 

I I 

~ 
1 ~ 
t--.350MU .. -+-NOTE 1 

1.leadsare1ntendedfor1nsertion1nholerowson.300"centers. Theyare 
purposelysh1ppedw1th''pos1t1ve"(.350)m1salignmenltofacihtate1nsertion 

ABSOLUTE MAXIMUM RATINGS (above which useful life may be impaiied} I 
Supply Voltage (Vcd -55°C to + 125°C, continuous: + 8.0 Volts 
Supply Voltage (Vee), pulsed, < 1 second: + 12 Volts 
Output Current, into outputs 50 mA I 
Current into Pin 10 5.0 mA I 
Input Forward Current -10 mA 
Input Reverse Current 
Operating Temperature 

Storage Temperature 

"Fairchild Patent Pending 

1.0 mA 

-55°C to + 125°C 
1 

-65°C to + 150°C I 
I 
I 

I 

TYPICAL FLAT PACKAGE 

TOP VIEW 

f.:1s1s+- .26 MAX~l875-j 

.05 

.--------.._J_ 

CONNECTION DIAGRAM 

(Top View) 

SCHEMATIC DIAGRAM 

10 
u cx t Rx r- ---~f-- ----1--........... --oYcc 

7k 2.4k 4k 2k l.8k I 

l=~IRCHILCI 

SEMICONDUCTOR 
313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 A DIVISION OF FAIRCHILD CAMERA ANO INSTRUME:.NT CORPORATION 

3-127 



FAIRCHILD DTµL INTEGRATED CIRCUITS 9941 •9951 

TEST SEQUENCE 

FORCING FUNCTIONS 

Test CERPAK Pin no.: 5 z 3 4 6 7 9 10 11 14 Note 1 Limits 
No. T0-100 Pin no.: 7 8 9 10 z 3 4 6 Sense Min. Max. 

VF GND VccH '2 .5 IF 

z VF VR GND VcCH '3 .5 IF ZIF 

3 Note Z VR VF GND VcCH 14 .5 IF ZIF 

4 GND VF VccH 111 .5 IF 

5 GND VR GND VC::CH '3 IR 

6 Note Z GND VR GND VcCH 14 IR 

7 IOL GND GND VccL V1 VOL 

8 GND GND VccL VCCL V1 VOL 

9 IOL GND VCCL VCCL vb Vol 

10 !Ori GNO GNO VCCi... VCCL V: Yori 

11 loH GND GND VCCL vb VoH 

lZ GND VccH GND VccH 19 19 K 19K 

13 GND GND GND Vpo Vpo 
19+ 

IPDL I 14 

14 GND GND GND VMAX I 14 IMAX 

15 GND VccH VcCH V2 V2L V2H 

16 tpd- Pin 1 See Test Circuit, page 3 50 ns 

17 4-:t + Pin 6 See Test Circuit, page 3 50ns 

18 Pulse width Pin 1 (DT µl9951) See Test Circuit, page 3 90 ZZO ns 

19 Pulse width Pin 6 (DTµL9951) See Test Circuit, page 3 70 160 ns 

zo Pulse width Pin 1 (DT µl9941) 90 330 ns 

Zl Pulse width Pin 6 (DTµL9941) 70 Z70 ns 

TABLE OF FORCING CONDITIONS TABLE OF TEST LIMITS 

-55°C Z5°C +IZ5°C 
-55°C 25°C +1Z5°C Min. Max. Min. Max. Min. Max. 

VccH Volts 5.5 5.5 5.5 .51F mA -.80 -.80 -.75 

21F mA -3.ZO -3.ZO -3.0 
VccL Volts 4.5 4.5 4.5 

IR µA 5.0 10.0 
Vpo Volts 5.0 

VOL Volts .40 .40 .45 

VMAX Volts 8.0 VoH Volts Z.5 Z.5 Z.5 

VR Volts 4.0 19K mA .50 .75 

VF Volts 0.0 0.0 0.0 IPDL mA 9.0 

IOL mA 15.0 15.0 14.0 IMAX mA zz.o 
V2H(9951)Volts 5.0 

loH mA -.18 -.18 -.18 
V2L (9941) Volts Z.5 

PURCHASING INFORMATION 
To order the elements specify U31XXX51X for Flat Package, U5FXXXX51X for T0-100 and U6AXXXX51X for Dual-ln-Line"package ( T0-116 )where XXXX is the 
four-digit number denoting the specific element desired. 
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FAIRCHILD DTµL INTEGRATED CIRCUITS 9941•9951 

SWITCHING TIME TEST CIRCUIT AND WAVEFORMS 

PULSE 
GENERATOR 

GND 

GND 

5.0V 

PULSE GENERATOR 

!RISE = 20ns 

tfAU. = 20ns 
PULSE HEIGHT = 2.ov 
PULSE WIDTH = 200 ns 

FREQUENCY= !.OMHz 

CAPACITANCE INCLUDES PROBE ANO JIG 

ALL DIODES FDIOO 

OUTPUT PIN & 

OUTPUT PIN 1 

TIMING CHARACTERISTICS 

UY 

i-Pulu Width~ 
I ,,__ __ , 

90% 

t-- tFALL' 10% to 90% 

I-- Pulse Width---! 

~ I 

:·,,::x__ _____ f"' 
I \ lo%d: 
I I I 

--f f-- t RISI • 10% to 90% 

(Test circuit above is used with appropriate modifications where necessary) 

OUTPUT PULSE WIDTH VERSUS 
EXTERNAL TIMING 
CAPACITANCE Cx 

NORMALIZED OUTPUT PULSE 
WIDTH VERSUS TEMPERATURE 

USING EXTERNAL TIMING 
RESISTOR Rx 

Vee• 5.0V 1 I 
Rx • 10 k ±I !I CONNECTED BElWEEN Pl N 10 
RL ·30012 AND Vee I 
ct ·500pf 

u PiriSOPE.N 

1 

0. 91--+----l--+--+--+--+---+---+---+---1 

0.8L..-~.J....-...J--'--':-_.,.,..~~,,_,..,~ 
-(JO -oil -20 0 20 oil (JO 8J 100 120 loll 

TEMPERATLl!E - °C 

NORMALIZED OUTPUT PULSE 
WIDTH VERSUS SUPPLY 

VOLTAGE 

Vee •V9 ·V14 
RL • 300 Q .---+---+--+--+---+---+---i 
Cl •SO pf 

1.1 t--+--+---+--+--+---+---+-----+---+--t 

I I 
o s I 

• 4.0 

Vee - SUPPL y VOLTAGE - VOLTS 

TYPICAL POWER DISSIPATION 
VERSUS TEMPER.ATURE 

201--+--t--+--+---+---+--+--+--+---l 

1--+---+--+--+---+-~ v~ • v1~ ·Ve~ 
v7 •V4 •Vs •O 

o~=--:':-~~-:':-_,.__...__...___...__. 
-(JO -oil -20 0 20 oil (JO 8J 100 120 loll 

TEMPfRATl.1!£ - °C 
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NORMALIZED OUTPUT PULSE 
WIDTH VERSUS TEMPERATURE 

1.2 r--r-...---r--r-""T"""-,.---.,....~---.--. 
V9T_ v1~· S,;, 
RL • 300 Q r----r-+-+--+--+--+--i 
CL •SO pf 

i.11---+--+--+---+---+--+--+-+--lv-...t.il<-I 

~ 
l.o......., __ 

.. 11111111111 
o.J I I I l I l l I I I 
~~~ o 20 oil till aJ mm~ 

TEMPERA Tl.IRE - ° C 

SWITCHING TIMES VERSUS 
TEMPERATURE 

s.o v
9 

• v
14 

• sv __..._.... ___ ___.f--+---< 

RL • 30012 
CL• 50pf -+--+---+---r----T---+---l---1 

o..__..._....__.__.___.__.___._~__.__. 

-«l-«l-20 0 20 .fl till lliOOml.fl 

TEMPERATIJ!E - °C 



FAIRCHILD DT µL INTEGRATED CIRCUITS 9941•9951 

RULES FOR USE OF DT µL 9941 AND OT µL 9951 

I. With Pin 9 connected to Vee and no external capacitor (Cx), 
the output pulse width is approximately 150 ns. 

2. With Pin 9 connected to Vee and an external capacitor (Cx) 
connected between Pins 10 and 11, the output pulse width (T) 
is: T ~ 4.5 (Cx + 20) with ex in pf and T in ns. 

3. For improved pulse width control, Pin 9 is left open and a stable 
external resistor (R) of 9 kn minimum to 15 kn maximum is 
connected from Pin 10 to Vee· The output pulse width is given 
by the expression: T ~ 0.5Rx (ex + 20) with Rx in kn, ex in pF 
and T in ns. 

4. The output duty cycle (pulse width/period) should not exceed 
40%. It may be increased to 50% by adding a 2 kn resistor 
between Pin 11 and Vee· Higher duty cycles are obtainable but 
the output pulse width and performance are less predictable. 

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

6. The minimum pulse width at output Pin 1 is approximately 
100 ns. This pulse width may be decreased to 50 ns by con
necting a 10 kn resistor between Pin 5 and Vee· 

USE OF DTµL 9941 AND DTµL 9951 
WrTH MICROLOGIC®INTEGRATED CIRCUITS 

The OTµL 9951 may be operated from a Vee supply of 4.0 to 6.6 
volts. Operation is essentially independent of output resistive and 
capacitive loading. The input triggering action is initiated by a 
negative-going input with an amplitude change of 1.0 volt or more. 
The OT µL 9941 requires the input to go at least one volt below its 
1.5 V threshold. 

RT µL and Low Power RT µL outputs can drive the OT µL 9941 and OT µL 
9951 inputs, provided the output swing is greater than 1.0 volt. 
Either of the outputs of the OT µL 9941 and OT µL 9951 can drive 
RT µL and Low Power RT µL inputs. Fan-out from the OT µL 9941 and 
OT µL 9951 is 4 RT µL unit loads and 1 low Power RT µl unit load, for 
the OTµL 9941 and DTµL 9951 Vee 2 4.0 volts. Use of a resistor 
of soon to lkn from the OT µL 9941 and OT µL 9951 output to 
Vee will increase fan-out into Low Power RTµL, or RTµL. 

INPUT-OUTPUT LOAD FACTORS TO DTµL FAMILY 

Each OT µL 9941 and OT µL 9951 input should be rated at 2 loads. 

Each OT µL 9941 and OT µL 9951 output may drive 10 OT µL loads. 

For input-output load factors of other OT µL elements, please refer 
to the OT µL Composite Data Sheet and to the individual OT µL ele
ment specifications. 

F~IRCHILCJ 

SEMICONDUCTOR 
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T0-100 TYPE CONNECTION DIAGRAM (Top View) 

6(Note l) 
Vee 

GNO 
I 

NOTES: 

(1) The Vee supply pin is not the tabbed pin on the 
DTµl 9951. 

(2) Connect to Vee when R external is not used. 

All data in this specification refers to 14-pin Cerpak pin 
numbers except this outline and the 10-pin reference 
numbers in the test sequence on Page 2. 

STABLE MUL TIVIBRATOR 

Vee Vee 

lOk :t 1% 
9 

lOk :t 11. 

2k ± 5% ex 2k ± 5% ex 

1 (20+Cx) 
foscillation :: T = loO MICROSECONDS 

Cx IN PICOFARADS 

f---T---j 

OUTPUT 

VARIABLE DELAY PULSE GENERATION 

Explanation 

vee Vee 

INPUT---i._-_Ti_--+-

1 

____ _ 

OUTPUT---r--1---

0UTPUT~ 

GND 

The input 9951 determines T1, the time before the initiation of the output pulse. 
The second or output 9951 determines Ti. the output pulse width. 

With Ri = 10 kQ and R1 a 5 kQ potentiometer, T1 is variable over a range of 2 to 3 
and is given by T1 ;:::: 0.5 (R1 + Ri) (C1 + 20 pf). 

Similarly, with R4 = 10 kQ and Ri a 5 kQ potentiometer, Ti is;:::: 0.5 (Ri + R4) 
(C2 + 20 pf) and Ti can be controlled by the potentiometer over a range of 2 to 3 
since 10 kQ ::::; (Ri + R4) ::::; 15 kQ. 

A much greater range in T1 and Ti is available by varying C1 and C2. 
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COMPATIBLE CURRENT SINKING LOGIC COMING SOON 

Type 

4600/4700 
4610 
TTµL9014 
MSl9306_ __ 
MSl9308 
MSl9310 
MSl9311 
MSl9315 
MSl9316 
MSl9317 
MSl9326 
CCSL9644 

Function 

TTµL Micromatrix™ Array 
Dual Two-Variable Function Generator 
Quad Exclus:ve OR Gate 
-~ 
Dual 4-Bit Latch 
Decade Counter 
l-of-16 Decoder 
One of Ten Decoder/Driver 
Hexidecimal Counter 
7-Segment Decoder/Driver 
Up/Down Binary Counter 
High Current/High Voltage Driver 

4600/4700-TTµL MICROMATRIXTM ARRAY 
The 4600 is a TTµL Micromatrix array consisting of six cells arranged 
in a 3 x 2 matrix. The cell is made up of two internal and two 
external gates. Each gate has two 4-way AND's OR'd together and 
inverted (AOI). The array equivalence is 48 gates. 
The 4600 (chip size-105 x 115) is a monolithic CCSL device. The 
entire 4600 array (device) is capable of custom interconnection be
tween ceiis and portions of ceiis to produce any iogic function in any 
digital logic system. The interconnection, achieved with computer
aided design, is accomplished by using two layers of metallization 
separated by a dielectric film - the key to LSI. 
The 4700 is Fairchild's largest, most complex Micromatrix array. It 
has twice the gate count of the 4600. 
The 4700, a TTµL Micrnmatrix array, consists of 12 ceiis arranged in 
a 3 x 4 matrix. The cell is made up of two internal and two external 
gates. Each gate has two 4-way AND's OR'd together and inverted 
(AOI). The array equivalence is 96 gates. 
The 4700 (chip size - 145 x 145) is a monolithic CCSL device. The 
entire 4700 array (device) is capable of custom interconnection be
tween cells and portions of cells to produce any logic function in any 
digitai logic system. The interconnection, achieved with computer
aided design, is accomplished by using two iayers of metallization 
separated by a dielectric film - the key to LSI. 
The primary'application for the 4600/4700 is in circuits used to inter
connect basic system building blocks. These arrays_ are also used as 
fundamental building blocks; i.e., standard products. The arrays can 

-be packaged in 16, 24, 36, or 50 pin DIP or Flatpak. 
To assist evaluation and full exploitation of the interconnection pos
sibilities of the 4600/4700 array, a special design kit is available 
from all Fairchild distributors. 

4600/4700 • 1h Cell 

INTERNAL GATE 

ffiER!IAlG,m 
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Type Function 

Radiation Resistant Devices 
9702 TTL Gate, Quad 2-lnput 
9703 TTL Gate, Triple 3-lnput 
9-764 ITt iiate-;-Dlrat4~trrpur--
9705 TTL Gate, Dual Exclusive OR 
9706 TTL Extender, Dual 4-lnput 
9707 TTL Gate. Single 8-lnput 
9709 TTL Buffer, Dual 4-lnput 
9724 TTL Flip Flop, S'.ngle J-K 
9745 DTL Flip Flop, R-S Clocked 
9969 DTL Gate, Triple 3-lnput 

4610 - DUAL TWO-VARIABLE FUNCTION GENERATOR 
The 4610 consists of two 2-variable function generators, implemented 
with the 4600 TTµL Micromatrix™ array. Each circuit, controlled by a 
four-bit control word, is capable of performing any possible Boolean 
function of two variables. 
The output function is defined by the four controi inputs and iwo 
variables. Outputs are available in active high or low states. The unit 
is useful for performing logic operations in digital machines, and for 
self-adapting digital systems. 
The 4610 will be available in a 16-pin Dual In-Line package. 

FEATURING: 
• Active Level Low or High Outputs 
• 2-Bit Expansion 
• Member 4600 Micromatrix Array Family 
• CCSL - Compatible 
• Two-Level Metallization 

,---------------------------, 
I A, A, B, ii, A A B ii, : 

I I I I I I I I I I 

FUNCTION 
GENERATOR 

FUNCTION 
GENERATOR 

I 
i 
I 
I 
I 
I 
I 
I 
I 

L-------------------------~ 

TT µL 9014 QUAD EXCLUSIVE OR GATE 
9014 quad exclusive OR gate is a new member of the TTµL family. 
It produces a high output level when the inputs are complementary. 
Two of the four exclusive OR gates have complementary outputs for 
greater system design flexibility. 
The 9014 will be available in hermetically sealed 16-pin Dual In-Line 
and Cerpak packages. 

----) D-----Li>=-; 
---+--) D 4>-
--+D>-----
~n----
~ 

MSI 9306 BCD UP /DOWN COUNTER 
The 9306 is a presettable synchronous BCD Up/Down Decade Counter 
which can be expanded to seven decades without external logic and 
with no degradation in speed over a single decade. 
Presetting is accomplished by synchronously entering, in parallel, the 
desired data. Counting direction is controlled by a single input. Count
down is enabled l:JY a low input on the Co terminal and counf-up -by 
a high input. 
Six enable inputs are provided for terminal carry from all stages in 
the counter. These inputs may also be used to inhibit the count. 
The 9306 will be available in 24-pin Dual In-Line and flat packages. 

FEATURING: 
• 15 MHz Seven Decade Operation without External Circuitry 
• Synchronous Preset 
• Single Line Up/Down Control 
• Multifunction Capability 



COMPATIBLE CURRENT SINKING LOGIC COMING SOON 

9306 

UP/DN DECADE CTR. 
TC 

Q, Q, Q, Q, 

MSI 9308 DUAL 4-BIT LATCH 
The 9308 consists of two 4-bit latch circuits which provide high speed 
4-bit parallel gated data storage. 
Each 4-bit latch circuit has an active low two-input AND gate which 
enables the four data inputs. An overriding master reset is also pro
vided on each 4-bit latch circuit 
The output circuit incorporates active pull-ups for greater drive 
capability. 
By the use of the enable input, data can be entered into any number 
of latches from a single bus. 
The 9308 will be available in 24-pin Dual In-Line and flat packages. 

FEATURING: 
• 25 nsec Latch Time 
• Data Input Enable 
• Master Reset 
• Multifunctional Usage 

9308 4-BLI 930l 4-8l2 

MR Q, Q, Q, Q, MR Q, Q, Q, Q, 

MSI 9310 DECADE COUNTER 
The 9310 is a presettable synchronous BCD Decade Counter which 
can be expanded to six decades without external logic and with very 
little degradation in speed over a single decade. 
Presetting is accomplished by synchronously entering, in parallel, the 
desired data. Counting is enabled by HIGHS on the Ce, and Cer termi
nals, which can accept terminal count information from previous 
decades, thus permitting multiple decades without external logic. 
The 9310 will be available in 16-pin Dual In-line and flat packages. 

FEATURING: 
• 15 MHz Operation for n Decades 
• Synchronous Preset 
• Asynchronous Master Reset 
• Terminal Count Output 
• Count Enable Input 

9310 
--~c.. 

DECADE CTR. 
TCt----

--~CPMR Q, Q, Q, Q, 

MSI 9311 l-OF-16 DECODER/DEMULTIPLEXER 
The 9311 is a multi-function decoder, designed to convert four digital 
inputs into one-of-16 mutually exclusive digital outputs. 
The active low outputs are enabled by LOWS on both inputs of the 
enable AND gate. This enabling feature makes the 9311 suitable for 
demultiplexing, memory, and control decoding applications. 
The 9311 will be available in 24-pin Dual In-Line and flat packages. 

FEATURING: 
• 20 nsec. Through Delay 
• Active Level High 
• Input Enable 
• Multifunction Capability 
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A, 

9311 

1/16 DECODER 

A, 

0 I 2 3 4 5 6 7 8 9 10 11 12 13 14 15 

MSI 9315 ONE-OF-TEN DECODER/DRIVER 
The 9315 is a CCSL-compatible one-of-ten decoder/driver. The 9315 
accepts 8421 BCD code and produces ten mutually exclusive outputs 
which can directly drive nixie tubes. 
The 9315 is similar in operation to the 9960, but the 9315 can be 
driven from any MSI, TT µL, DT µL, LPDµL circuit. 
The 9315 will be available in hermetically sealed 16-pin Dual In-Line 
and Cerpak packages. 

A, A, A, A, 

9315 
l--0i-l0 l)e(:oderiDriw 

MSI 9316 HEXIDECIMAL COUNTER 
The 9316 is a presettable synchronous binary hexidecimal counter 
which can be expanded to six stages without external logic and with 
very little degradation in speed over a single stage. 
Presetting is accomplished by synchronously entering, in parallel, the 
desired data. Counting is enabled by HIGHS on the Ce, and Cer termi
nals, which can accept terminal count information from previous 
decades, thus permitting multiple stages without external logic. 
The 9316 will be available in 16-pin Dual In-Line and flat packages. 

FEATURING: 
• 15 MHz Operation for N Decades 
• Synchronous Preset 
• Asynchronous Master Reset 
• Terminal Count Output 
• Count Enable Input 

--~C,,PE P, 
9316 

----oc,, HEXIDEC. CTR. Yet----

--~C, MR Q, Q, Q, 

MSI 9317 7-SEGMENT DECODER/DRIVER 
The 9317 is a 7-segment decoder/driver designed to convert four 
inputs of 8421 BCD code into the appropriate output, which will 
directly drive a seven-segment numerical display. The outputs are 
active level low and can drive 25-volt incandescent lamps directly. 
The 9317 has all the features of the 9307, including automatic 
ripple blanking for suppression of leading edge zeros, blanking input, 
lamp intensity, modulation, lamp test facility, and CCSL compati
bility .. 
The 9317 will be available in hermetically sealed 16-pin Dual In-Line 
and Cerpak packages. 

A, A, A, A, lT RBI 

9317 
7-S Decoder/Driver 



COMPATIBLE CURRENT SINKING LOGIC COMING SOON 

MSI 9326 UP /DOWN BINARY COUNTER 
The 9326 is a presettable synchronous hexidecimal up/down counter 
which can be expanded to eight decades without external !ogle and 
with no significant degradation in speed over one decade. 
Presetting is ~shed- -by syneittoooosiy ~ntertng, tn parattet, the 
desired data. Counting direction is controlled by a single input. Count
down is enabled by a low input on the Co terminal and count-up by a 
high input. 
Six enable inputs are provided for terminal carry from all stages in 
the counter. These inputs may also be used to inhibit the count. 
The 9326 will be available in 24-pin Dual In-Line and flat packages. 

tel 11 I I I 
UP /Dli BINARY COUNTER 

Q, Q, Q, Q, 

CCSL 9644 - HIGH-CURRENT /HIGH-VOLTAGE DRIVER 
The 9644 is a high current driver with CCSL-compatible inputs. The 
driver operates from CCSL power supply and has an uncommitted 
collector that will sink 500 mA and hold off 30 volts. 
Tne 9044 is iaeat for a riving high currenTperipheraf equipment-such -
as lamps, relays, line printers, etc. 
The 9644 will be available in the hermetically sealed 16-lead Dual 
In-Line package. 

RADIATION-RESISTANT CCSL COMING SOON 

RR CCSL 
1. Fairchild will release a radiation resistant CCSL product series 

during 1968. The devices will incorporate state of the out dielec
tric isolation construction in conjunction with thin film resistor 
technologies. The particular RR CCSL products selected will have 
identical electrical specifications and flatpak pin assignments as 
their junction isolated counterparts. 

2. Those devices to be avaiiabie are as foiiows: 

RR CCSL FUNCTION 
9969 DTL gate, Triple 3 input 
9745 DTL flip flop, R-S clocked 
9702 TTL gate, Quad 2 input 
9724'' TTL flip flop, Single J-K 
9704 TTL gate, Dual 4 input 
9703 TTL gate, Triple 3 input 
9709 TTL buffer, Dual 4 input 
9707 TTL gate, Single 8 input 
9705 TTL gate, Dual Exclusive OR 
9706 TTL extender, Dual 4 input 

'' Note that the 9724 incorporates 9001 pin assignments. 

3. For ready review, the logic diagrams are as follows: 

J~llVo-_ 
! 

13 

9969 9745 

c, 

9702 9724 

CCSL 
EQUIVALENT 

9962 
9945 
9002 
9024 
9004 
9003 
9009 
9007 
9005 
9006 

.L. 
I 

9704 

:T _____ _. 
Vcc::::PlNl4 GNO=PIN7 

9709 

V~-· ::::PIN14 GND::::PIN7 

9705 
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SPECIAL CIRCUITS NUMERICAL INDEX 

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

CµL RTµL LPRTµL 
9958 4-88 9900 4-16 9908 4-16, 4-38 
9959 4-92 9903 4-16 9909 4-16, 4-38 
9960 4-96 9904 4-16 9910 4-16, 4-38 
9989 4-99 9905 4-16 9911 4-16, 4-38 

CTµL 
9030 4-123 
9952 4-64 
9953 4-68 
9954 4-68 
9955 4-68 
9956 4-74 

9907 4-16 
9914 4-16 
9915 4-16 
9923 4-16 
9926 4-16, 4-56 
9927 4-16, 4-62 
9997 4-121 

9912 4-16, 4-38 
9913 4-16, 4-38 
9921 4-16, 4-38 

9957 4-78 
9964 4-68 
9965 4-68 
9966 4-68 
9967 4-78 
9971 4-68 
9972 4-68 

SPECIAL PRODUCTS 
9620 4-3 
9621 4-6 
9624 4-10 
9625 4-10 

NOTE: The Special Circuits Cross Reference is included in CCSL Cross Reference. 
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9620 
DUAL DIFFERENTIAL LINE RECEIVER 

FAIRCHILD INTEGRATED CIRCUIT 

GENERAL DESCRIPTION - The 9620 is a duai differential line receiver designed to receive differential digital 
data from transmission lines and operate over the military and industrial temperature ranges. It can receive 
± 500 mV of differential data in the presence of high level ( ± 15 V) common mode voltages and deliver 
undisturbed CCSL logic to the output. In addition to line reception the 9620 can perform many functions, 
a few of which are presented in the applications section. It can interface with nearly all input logic levels 
including CML, CTµl, HLLDTµl, RTµl and CCSL HLLDTµL logic can be provided by tieing the output to 
Vcc2(+12 V) through a resistor. The outputs can also be wire OR'ed. The 9620 offers the advantages of 
logic compatible voitages (+5 V, +12 V), CCSL output characteristics, and a flexible input array with a high 
common mode range. The direct inputs are provided in addition to the attenuated inputs (normally used) 
to allow the input attenuation and response time to be changed by use of external components. 

FEATURES: 

• CCSL COMPATIBLE OUTPUT 
• HIGH COMMON MODE VOLTAGE RANGE 
• WIRED-OR CAPABILITY 
• DIRECT INPUTS (A0 , 80) 

• FULL MILITARY TEMPERATURE RANGE 
• LOGIC COMPATIBLE SUPPLY VOLTAGES 

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

Storage Temperature 
Temperature (Ambient) Under Bias 
Vcci Pin Potential to Ground Pin 
Input Voltage Referred to Ground (Attenuator Inputs) 
Voltage Applied to Outputs for High Output State 
Vcc2 Pin Potential to Ground Pin 

ORDER INFORMATION 

-65°C to +150°C 
-55°C to +125°C 
-0.5 V to +7.0 V 

±20V 
-0.5 V to + 13.2 V 

Vcci to +15 V 

Specify U6A9620XXX for 14 pin Dual In-Line package or U319620XXX for 14 pin Flat Package where XXX is 
51X fer the -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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TYPICAL DUAL IN-LINE PACKAGE 
In Accordance With 

JEDEC (T0-116) Outline 

NOTE 1+.375 MAX.--j 
l----J.200 MAX . 

. 020 MIN.-i t- I 
.125 lYP.-H I 

.110 

.090 

NOTES: 
1. Le1ds are intended for insertion in hole rows on 

.300" centers. They are purposely shipped with 
"positive" (.375) misalignment to facilitate insertion. 

2. Board-driBing d1mens1on!l. should equa! you: 
practice for a conventional .020 lrnch diameter lead. 

14-PIN FLAT PACKAGE 

1~· ·-¥1 
===i . -. .260 MAX. = ' .L= , I 

.015}; • --- -T--1 

.020 :-.370-260MAX-.370-' 
.250 .250 .065 

.C05o 
=-~==::§~~, 

LOGIC DIAGRAM 

l=~IRCHILC 

SEMICONDUCTOR 
.A.. D!VISION. 0.F FAlRCHILD CAMERA AND INSTRUMENi CORPORATION 



FAIRCHILD INTEGRATED CIRCUIT • 9620 

ELECTRICAL CHARACTERISTICS (Temperature Range -55°C to +125°C, Vcci = 5.0 V ± 10%, Vcc2 =12.0V±10%) 

r 
LIMITS 

SYMBOL CHARACTERISTIC -55°C +25°C +125°C UNITS CONDITIONS & COMMENTS 
MIN. MAX. MIN. TYP. MAX. MIN. MAX. 

VOL Output Low Voltage 0.40 0.25 0.40 0.45 Volts Vcci = 4.5V Vcc2 = 10.8 V 
10 L = 15.0 mA *VDIFF = 0.5 V 

VoH Output High Voltage 2.8 3.0 3.3 2.9 Volts Vcci = 4.5 V Vcc2 =10.8 V 
10 H = -0.2mA *VDIFF = -0.5 V 

ICEX Output Leakage Current 50 100 200 µA VcEx = 13.2 V 

lsc Output Shorted Current -1.4 -2.15 -3.1 mA Vcci = 5.0V Vcc2 =12.0V 

IF Input Forward Current -3.1 -2.l -3.0 -3.0 mA Vcci = 5.0 V Vcc2 =12.0V 

tvTH Differential Input 500 120 500 500 mV Vcci = 5.0V VcC2=12.0V 
Threshold Voltage 

tvcM Common Mode Voltage -15 15 -15 ±17.5 15 -15 15 Volts Vcci = 5.0V 
*VDIFF = 2.0 V Vcc2 = 12.0 V 

lvcc1 5 V Supply Current 13 8.2 13 13 mA Vcci = 5.5V +Input= 5.5 V 
Vcc2 = 13.2 V -Input= OV 

lvcc2 12 V Supply Current 8.0 5.6 8.0 8.0 mA Vcci = 5.5 V +Input= 5.5 V 
Vcc2 = 13.2 V -input= OV 

tpd+ Turn-off Time 35 50 ns RL = 3.9 kn CL= 30 pF 

tpd- Turn-on Time 20 50 ns RL = 39011 CL= 30 pF 

tAll input voltages are referred to the attenuated inputs (A+, A-, s+, e-) 
*V01 FF is a differential input voltage referred from A+ to A- and from B+ to B-. 

Fig. 1-SCHEMATIC DIAGRAM 

3000 3000 

STANDARD USAGE 

DRIVER SYSTEM RECEIVER SYSTEM 

LOGIC LINE DRIVER 9620 LOGIC 
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FAIRCHILD INTEGRATED CIRCUIT • 9620 

ELECTRICAL CHARACTERISTICS (Temperature Range 0°C to +75°C, Vcci = 5.0 V ±5%, Vcc2 = 12.0 V ±5%) 

LIMITS 

SYMBOL CHARACTERISTIC 0°C +25°C 
MIN. MAX. MIN. TYP. MAX. 

--- ··-. -·· ·-·-- ·--

VOL Output Low Voltage 0.45 0.25 0.45 

VoH Output High Voltage 2.8 3.0 3.3 

ICEX Output Leakage Current 50 100 

lsc Output Shorted Current -1.4 -2.15 -3.1 

IF Input Forward Current -3.l -2.1 -3.0 

tvTH Differential Input 500 120 500 
Threshold Voltage 

tvcM Common Mode Voltage -12 12 -12 ±17.5 12 

lvcc1 5 V Supply Current 13.5 8.2 13.5 

lvcc2 12 V Supply Current 8.5 5.6 8.5 

tpd+ Turn-off Time 35 75 

tpd- Turn-on Time 20 75 

tAll input voltages are referred to the attenuated inputs (A+, A-, s+, s-) 
*V01 FF is a differential input voltage referred from A+ to A- and from B+ to B-. 

Fig. 2 - SWITCHING TIME TEST CIRCUIT 

A 

Vcc1=5.0 V 
Vcc2=12 V 

Photograph of a 9620 switching 
differential data in the presence 
of high common mode noise. 

+75°C UNITS CONDITIONS & COMMENTS 
MIN. MAX. 

--

0.50 Vo its Vcci = 4.75 V Vcc2 = 11.4 V 
10 L = 15.0 mA *VoiFF = 0.5 V 

2.9 Volts Vcci = 4.75 V VcC2 = 12.6 V 
10 H = -0.2 mA *VDIFF = -0.5 V 

200 µA VCEX = 5.25 V 
mA Vcci = 5.0 V Vcc2 = 12.0 V 

-3.0 mA Vcci = 5.0 V Vcc2 = 12.0 V 

500 mV Vcci = 4.75 V Vcc2 = 12.6 V 

-12 12 Volts Vcci = 5.0 V 
*VDIFF = 2.0 V Vcc2 = 12.0 V 

13.5 mA Vcci = 5.25 V +Input= 5.25 V 
Vcc2 = 12.6 V -Input= O V 

8.5 mA Vcci = 5.25 V +Input= 5.25 V 
Vcc2 = 12.6 V -Input= OV 

ns RL = 3.9 kn CL= 30 pf 

ns RL = 390 Q CL= 30 pF 

WAVEFORMS 

----~-+--- 0.5V 
50% 50% 

ov 

0.5V~ f 50% 50% 

DY ---4-----lpd{ -tpd+r 
----~1.5V 

I I 

1 

VERT= 2.0 V/div. HORIZ = 50 ns/div. 
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FAIRCHILD INTEGRATED CIRCUIT • 9620 

TYPICAL OUTPUT LOW VOLTAGE 
VERSUS 

OUTPUT LOW CURRENT 

TYPICAL ELECTRICAL CHARACTERISTICS 

TYPICAL OUTPUT HIGH VOLTAGE 
VERSUS 

OUTPUT HIGH CURRENT 
LOGIC LEVELS VERSUS 

AMBIENT TEMPERATURE 

~ 200 L--l---1-...._--+-_.......,q..._--A~ 
< ::; t:l 
§; ;s 2. 0 1----'--+----+--+---'---1---1-~--+----! 

~ 150 l-_._---l _ _._,......._+---+---+---1 §; 
~ 1.5 .__..__.......__.__..__.__,___.___.____.__. 

5 

~100~..:.+---'--+--+--+---+--+--I ~ Vee!· 4.~v 

'g1.o l-T-YP...j...IC-Al-+Vo-L-l@"--10-L .+-15_m...j...A ~___._vCC2 • IO.SV 

> I I I 
0.5 WORST CASE Vol@ lo • 15mA 

o1-I_.___.____.__.._ .......... __...___.___. 0 l l o.__..__.__.__..__.__,___..___.____.__, 
0 5.0 10 15 20 0 -0.5 -1.0 ·1.5 ·2.0 -2.5 ·3.0 -60 ·20 0 20 60 100 

lot. OUl PUT LOW CURRENT -mA loH • OUl PUT HIGH CURRENT - mA TA• AMBIENT TEMPERATURE -°C 

5.0 

"' 4.0 ::; 
§; 

~ 3.0 

§; 
::::> 

~ 2.0 

::::> 
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FAIRCHILD INTEGRATED CIRCUIT • 9620 

DIGITAL COMPARATOR WITH 
DIODE REFERENCE AND 
HIGH LEVEL LOGIC OUT 

-1_--

12.0V 
Vth' 2Vot0DE 

INYERTlll& 

R, z 750n 

DIGITAL DIFFERENTIAL AMPLIFIER 
(Line Receiver) 

Itt>--ol 
L INV:RTING WITH TERMINATION L 

J:~J 1 NON-INVERTING WITH TERMINATION 

INTERFACING METHODS 

APPLICATIONS 

DIGITAL DIFFERENTIAL LINE 
RECEIVER WITH INPUTS 

ROLLED OFF 

4-5b 

EXPANDED INTERFACE 

Yref =Resistor, Diodes, or Supply 

DIGITAL COMPARATOR 

l 

f~J 
I i_r-ef I 

NON-INVERTING 

DIGITAL COMPARATOR WITH 
RESISTIVE DIVIDER 

AS REFERENCE 

=f•... . l 

!-
I 

NON-INVERTING 

-r--



FAIRCHILD INTEGRATED CIRCUIT • 9620 

MULTIVIBRATOR 

TYPICALLY 
Rt = 1.6 kn, R1 = 2.7 kn, T = 1.3 R1C 

MONOSTABLE MULTIVIBRATOR 
NEGATIVE EDGE TRIGGERING 

TYPICALLY 

c, = 0.1 µf, R, = 1.2 kn, Rz = l.Okn 
Pulse Width= 50 ns + 3.15 x 101 C2 

CRYSTAL CONTROLLED 
MULTIVIBRATOR 

TYPICALLY R 
2 

R 1 = 1.6 kn, R2 = 2.1 kn, c = '100o 

4-Sc 

A.C. COUPLED DIGITAL AMPLIFIER 
WITH HYSTERESIS 

TYPICALLY 
R, = 1.6 kn, R1 = 2.1 kn 

DOUBLE-ENDED COMPARATOR 

HIGH INPUT IMPEDANCE 
LINE RECEIVER 

(Positive Signals Only) 

12V 

J 

OUT 



9621 
DUAL-LINE DRIVER 

FAIRCHILD INTEGRATED CIRCUIT 

GENERAL DESCRIPTION - The 9621 was designed to drive transmission lines in either a differential or a 
single-ended mode. Output clamp diodes and back-matching resistors for 130!1 twisted pair are provided. The 
output has the capability of driving high capacitance loads. It can typically switch >200 mA during transients. 

FEATURES 

• CCSL COMPATIBILITY 
• TRANSMISSION LINE BACK-MATCHING 
• OUTPUT CLAMP DIODES 
• HIGH CAPACITANCE DRIVE 
• HIGH OUTPUT VOLTAGE 
• MILITARY TEMPERATURE RANGE 

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

Storage Temperature 
Temperature (Ambient) Under Bias 
Vcci Pin Potentiai to Ground Pin 
Input Voltage 
Voltage Applied to Outputs 
Vcc2 Pin Potential to Ground Pin 

ORDER INFORMATION 

-65°C to + 150°C 
-55°C to +125°C 

+3.8Vto +8 V 
-.5Vto +15 V 

-2 V to + V CC I + l V 
Vcci to +15 V 

Specify U6A9621XXX for 14 pin Dual In-Line Package or U319621XXX for 14 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. 

SCHEMATIC DIAGRAM 

Vee1 Vee2 Vee1 

r 
~~ 

l'I 

~ 
I 
I 

!.2k 
I I 
~ .9J ~ t 105Q 

i I 

~ _l 

313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 
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TYPICAL DUAL IN-LINE PACKAGE 
Similar to 

JEDEC (T0-116) Outline 

NOTE 1+.375 MAX.--1 
r----1.200 MAX. 

.Oi5 MIN.J t=._ i 

.i25TYP.-~~ -1 ~~ 
.110='11 ~ 

.0]90 'I:::t i ! .7k5 ~ .. 3 12 t' I MAX. cq4 

I I cqs 
' ' 6 9 
I I .-" 8 

NOTE2 ~ l_~ 
1-..280-.j 
I- MAX. 1 

NOTES: 
1. Leads are !"!tended f<H msert!O!"! !n hole rnti.11s O!" 

.300" centers. They are purposely shipped with 
"pos1t1ve" (.375} misalignment to facilitate insertion. 

2. Board·drilling dimensions should equal your 
practice for a conventional .020 ltnch diameter lead 

14 PIN FLAT PACKAGE 

I 14 
~--1===05 i ===r I t = ~. 260MAX I= ~ l 

~7 I 11 8 
.020 -.370-.260MAX.-.370-

.250 .250 .065 
(.050 

~~€§§:::==~S§~~t 

LOGIC DIAGRAM 

!~ I )o~•-
~::_r---' ~ 

:; ____ 6~----13 
g---- r 12 

Vr.r.. =14 
- - .l 

l-1\/Vv--

F.P..I RCH I LCJ 

SEMICONDUCTOR 
A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 



FAIRCHILD INTEGRATED CIRCUIT 9621 

ELECTRICAL CHARACTERISTICS 
MILITARY TEMPERATURE RANGE -55°C to +125°C (UXX962151X) 

LIMITS 

SYMBOL NOTES CHARACTERISTICS -55°C +25°C 
MIN. MAX. MIN. TYP. MAX. 

VOL Output Low Voltage 350 200 350 

VoH Output High Voltage 4.0 4.0 4.3 

lsc 1 Output "Short Circuit" -180 -300 
Current 

IOL 1 Output Low Current 150 200 

IF Input Forward Current 1.8 1.15 1.8 

IR Input Reverse Current 2.0 <LO 2.0 

._._...._....._ ~----~~-.__.__,._.._._.__,. ............. n 
~ ... ----'~· .n•u••·~""'"- =--""~~===_..,,~~ 

VoLR 2 Resistive Output 380 500 
Low Voltage 

VoHR 2 Resistive Output 4.0 4.2 
High Voltage 

VOLc 3 Clamped Output -1.0 -2.0 
Low Voltage 

VOHC 3 Clamped Output 6.0 7.0 
High Voltage 

lcc1 +5 V Supply Current 7.0 4.7 7.0 

lcc2 +12 V Supply Current 9.8 6.5 9.8 

tpd+ 4 Turn-Off Time 30 150 

tpd- 4 Turn-On Time 80 150 

tpd+ Turn-Off Time 13 25 

tpd- Turn-On Time 9 25 

VIL Input low Voltage 1.3 1.5 1.0 

VIH Input High Voltage 2.2 2.0 1.7 

NOTES: 
(1) Pulse tests to insure transient current handling (test time = 3 seconds maximum - one side only). 
(2) Test output resistance including 1050 output resistor. 
(3) Tests output clamp diodes. 

+125°C UNITS 

MIN. MAX. 

400 mV 

4.0 v 

mA 

mA 

1.8 mA 

5.0 µA 

v 

v 

v 

v 

7.3 mA 

9.8 mA 

ns 

ns 

ns 

ns 

0.7 v 

1.8 v 

CONDITIONS & COMMENTS 

IOL = 20 mA Vcci = 4.5V 
Vcc2 =10.8V 

loH = -20mA V~CI = 4.5V 
Vcc2 =10.8V 

Your= OV Vcci = 4.5 V 
Vcc2 =10.8V 

VouT = 5.0V Vcci = 4.5 V 
Vcc2 =10.8V 

VF= ov Vcci = 5.5V 
Vcc2 = 13.2V 

VR = 5.5 v Vcci = 5.5V 
Vcc2 = 13.2V 

IOL = 2.8 mA Vcci = 5.0V 
Vcc2 = 12.0V 

10 H = -2.3 mA Vcci = 5.0 V 
Vcc2 =12.0V 

10 L = -20 mA Vcci = 5.0V 
Vcc2 =12.0V 

10 H = 20 mA Vcci = 5.0V 
Vcci = 12.0 V 

Inputs Vcci = 5.5V 
Open Vcc2 =13.2V 

CL= 5000 pf Vcci = 5.0V 
Vcc2 = 12.0V 

CL= 30 pf Vcci = 5.0V 
Vcc2 = 12.0 V 

Vcci = 5.5 V 
Vcc2 =10.8V 

Vcci = 4.5V 
Vcc2 =13.2V 

(4) With both sides loaded at TA= +125°C, maximum frequency= 500 kHz for Dual In-Line package (llJA = 95°C/W) or 300 kHz for Ceramic Flat Pak (llJA = 165°C/W). 
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FAIRCHILD INTEGRATED CIRCUIT 9621 

ELECTRICAL CHARACTERISTICS 
INDUSTRIAL TEMPERATURE RANGE 0°C to +75°C (UXX962159X) 

T LIMITS T j S¥MBOL-- ~!C"AR4C1ERISI1C& -t-- -- _QO_C_ ___ ±l5°C _ _ __ +75°C UNITS! ---r CONDITIONS & COMMENTS 

·MIN. MAX. MIN. TYP. MAX. I MIN. 

VOL Output Low Voltage 400 200 400 

VoH Output High Voltage 4.2 4.2 4.4 

lsc 1 Output "Short Circuit" -100 -300 

I I 
Current 

I 1 Output Low Current 75 200 'OL 

I IF 
I 

I Input Forward Current 1.8 1.15 1.8 

I I 
I Input Reverse Current 5.0 <LO 5.0 •R 

VoLR 2 Resistive Output 380 500 
Low Voltage 

VoHR 2 Resistive Output 4.0 4.2 
High Voltage 

VOLC 3 Clamped Output -1.0 -2.0 
Low Voltage 

VoHc 3 Clamped Output 6.0 7.0 

l I I High Voltage I I I I 

l lcc1 l +5 V Supply Current I 7.0 4.7 7.0 

I I 
lcc2 +12 V Supply Current ! I 9.8 6.5 9.8 

tpd+ 4 Turn-Off Time 30 200 

tpd- 4 Turn-On Time 80 200 

~d+ Turn-Off Time 13 40 

tpd- Turn-On Time 9 40 

VIL Input Low Voltage 1.3 1.5 1.0 

VIH I Input High Voltage 2.2 2.0 
I 

1.7 I t j_ I I I 

NOTES: 

(1) Pulse tests to insure transient current handling (test time= 3 seconds maximum - one side only). 
(2) Test output resistance including 1050 output resistor. 
(3) Tests output clamp diodes. 

4.2 

I 

1.8 

--·· 

MAX. 

450 mV 

v 

I 
mA 

mA 

1.8 mA 

I 
10.0 µA 

v 

v 

v 

v 

I 7.3 mA 
l 

9.8 mA 

ns 

ns 

ns 

ns 

0.7 v 

v 
I 

(4j Maximum frequency= 500 kHz with both sides loaded ::t TA= +75°C for both D!.!a! !n-Line package and Ceramic Flat Pak. 

4-8 

.. -- -·-··-----· - - ---

IOL = 20 mA Vcci = 4.75 V 
Vcc2 = 11.4 V 

10 H = -20 mA Vcci = 4.75V 
Vccz = 11.4 V 

VouT =av Vcci = 4.75 V 
Vcc2 = 11.4 V 

Vour = 5.0V Vcci = 4.75 V 
I Vccz = 11.4 V 

VF= av Vcci = 5.25 V 
Vcc2=12.6V 

VR = 5.5 v Vcci = 5.25 V 
Vcc2 = 12.6 V 

IOL = 2.8 mA Vcci = 5.0 V 
Vcc2=12.0V 

10 H = -2.3 mA Vcci = 5.0 V 
Vcc2=12.0V 

IOL = -20 mA Vcci = 5.0V 
Vcc2=12.0V 

10 H = 20 mA Vcci = 5.0V 
Vccz = 12.0 V 

Inputs Vcci = 5.25 V 
Open Vccz = 12.6 V 

; 

CL= 5000 pF Vcci = 5.0 V 
Vcc2 = 12.0 V 

CL= 30 pF Vcci = 5.0 V 
Vccz = 12.0 V 

Vcci = 5.25 V 
Vccz = 12.6 V 

Vcci = 4.75 V 
Vccz = 11.4 V 

l ----- r--

...____, 



FAIRCHILD INTEGRATED CIRCUIT 9621 

TYPICAL OUTPUT LOW 
CURRENT VERSUS 

OUTPUT LOW VOLTAGE 

300 Ve~ • J.ov-+---1---1_[-1--T+-: -+--+--i 

Vcc
1 

• 12v I 1 250 t- 1 ,...I --+-I, --+----;-1-l.--d--;-l--1--ri---1-::::::::::1:.--1 

I ~ 
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E 
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50 
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E 

z 

~ 10 

~ 0 

~ -10 
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0 

-. -30 

-50 

0 6.0 

Vccl - SUPPLY VOlTAGE VOLTS 

TYPICAL OUTPUT IMPEDANCE 
WITH BACK MATCHING 

RESISTORS 
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8.0 
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~ 
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TYPICAL SUPPLY CURRENT 
VERSUS FREQUENCY 
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1 
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1 
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111 

~ 
~ 
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I - FREQLENCY - lttiz 

TYPICAL OUTPUT HIGH 
CURRENT VERSUS 

OUTPUT HIGH VOLTAGE 
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§ 
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z 
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4.0 
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FAIRCHILD INTEGRATED CIRCUIT 9621 

DESCRIPTION OF REFLECTION DIAGRAM USAGE 

The reflections on any line may be found by using the following procedure: 

1. Draw the driver output characteristics for both the "high state" and the "low state" on an I - V graph in the same manner as the reflection 
diagram:_ 

2. Draw the receiver input characteristic on the same graph. The two points of intersection of the rnceiver and driver characteristics are the two 
DC operating points. 

3. Choose to analyze either the reflections for the output going low or high. In the exampie chosen the negative transition is analyzed. 

4. Draw a line with a slope equal to the impedance of the line to be used, (Z0 = lOOn in the example), from the "high state" operating point 
(labeled A on our graph) to the "low state" output device characteristic (8;). 8

1 
equals the conditions at the driver output immediately after 

turn-on. 

5. Reverse the slope of Z0 and sketch it from 81 to the receiver input characteristic (C 1). C1 equals the conditions at the receiver when the 
wavefront 8 1 first reaches it. 

6. By continuing this procedure of reversing the slope of Z0 at each node all the reflections (8 1, C" 82, C2, 83, C3 - - - BN, CN), where Bx is the 
voltage at the driver and Cx is the voltage at the receiver, can be found. 

The same procedure is used to check the reflections when switching the output high. 

BACK-MATCHING, also referred to as reverse termination, offers several advantages to the user. It reduces the system power by not requiring the high 
current for resistive termination and it reduces the DC line losses because IR drops in the line become minimum. 
To back-match any line (output switching low): 

1. Measure the output resistance, Rout• from the "low state" operating point to 81• 

2. Subtract Rout from Z. (Rout + RM = Z0). This value RM, is the required back-matching resistance. 
3. Place RM in series with the output of driver. 
4. The reflections that occur on the line with RM inserted can be treated in the same manner as the general case. The results are 81' and C1' and 

the receiver will not see any reflections. 

When switching the line differentially RM + Rout = Z0/ 2• The matched output characteristics of the 9621 make it possible to back-match effectively and 
require analysis of switching only one state. 

TYPICAL REFLECTION DIAGRAM* 

Vcc1 =5.ov 
160 Vcc2=12.ov __ _._ __ CHARACTERI ST1 CS___;:-....t:::-il,__-+----i-----t--t--~-l*---+----+---1 

<( 
E 

§ 40 
0::: 
0::: 
::> 
(..) 

..... 
::::> a.. 
5 
<:;> ~40 1----b---::+---+ 

e GRAPHICAL ANALYSIS 

..... 
::> 
0 

-3.0 

First Presented by John B. James of l.C.T. (Eng.) LTD. 

-1.0 1.0 3.0 5.0 7.0 9.0 10 

VouT - OUTPUT VOLTAGE - VOLTS 

4-9a 
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FAIRCHILD INTEGRATED CIRCUIT 9621 

REFLECTION TEST CIRCUIT BACK MATCHING TABLE 

9621 RM Fl 
/ -

75Q STRIPLINE ["'27']~ 

RM RM 
when used when used 

lo single ended differentially 

50 Q 32 Q 16 !} 

75 !} 62 Q 30 Q 

92 Q 82 Q 41 Q 

100 ~} 90 Q 45 !} 

130 Q 120 Q 60 Q 

300 Q 290 Q 145 Q 

The reflections are two delay's of the line wide. Rte'm is the total impedance seen at the receiving end. 600 n 590 Q 295 Q 

••illilliiil••1 •••••••••• •••••••••• , 
~···--••11•• ~•••mlil••••• ••••••••••• •••••••••• ----100 ns/Div. 

RM = 0 Rter,.-, = 75P. 

•••••••• ••••••••• •••••••••• 
~········== ~·········· N •••••••••• ••••••••• •••••••• 200 ns/Div. 

RM = 0 Rterm = 75 n •••••••• •••••••• • ••••••••• 
~·········· •••••••••• • ••••••• 

4-9b 

•• 200 ns/Div. 

RM = 62 n Rterr', = x •••••••• • ••••••• • ••••••••• 
~·········· ~·········· • •••••••• • ••••••• • ••••••• 200 ns/Div. 



9624. 9625 
DUAL CCSL, MOS INTERFACE ELEMENTS 

FAIRCHILD INTEGRATED CIRCUITS 

GENERAL DESCRIPTION- The 9624 is a dual two-input CCSL compatible interface gate specifically designed 
to drive MOS. The output swing is adjustable and will allow it to be used as a data driver, clock driver or 
discrete MOS driver. It has an active output for driving medium capacitive loads. 

The 9625 is a dual MOS to CCSL level converter. It is designed to convert standard negative MOS logic levels 
to CCSL levels. The 9625 features a high input impedance which allows preservation of the driving MOS 
logic level. 

Both the 9624 and 9625 are available in the 14-pin ceramic Dual In-Line package and the 1A x 1A Flat Pak. 

FEATURES 

• CCSL COMPATIBLE INPUTS/OUTPUT 
• MOS CGMPATiBi.E OUTPUT iiNPUTS 
•LOW POWER 

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

Storage Temperature 
Temperature (Ambient) Under Bias 
Vee Pin Potential to Ground Pin 
Voltage Applied to Outputs for high output state (9624) 
Voltage Applied to Outputs for high output state (9625) 
Input Voltage (0.C.) (9624) 
Input Voltage (D.C.) (9625) 
V00 Pin Potential to Ground Pin 
V00 Pin Potential to Tap Pin (9624) 

ORDER INFORMATION 

-65°C to +150°C 
-55°C to +125°C 

V00 to +lOV 
V00 to +Vee value 

-0.5 V to V cc value 
-0.5 V to +5.5 V 

Vee to Voo 
-30 V to +0.5 V 
-30 V to +0.5 V 

Specify U6A9624XXX and U6A9625XXX for 14-pin T0-116 Dual In-Line package or U319624XXX and U319625XXX 
for 14-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. 

9624 

GND 14 

313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 
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TYPICAL DUAL IN-LINE PACKAGE 
In Accordance With 

JEDEC (T0-116) Outline 

~J§g~ 
I 

\ 
NOTE 1+.375'MAX.--j r------f .200 MAX . . ~~~~r .iiOllij .090 

• 
NOTE2 

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 conventioria! .020 1!11cl"! diameter !Hd. 

14-PIN FLAT PACKAGE 

TOP VIEW 

9625 

GND 

F=..0.1 RCH I LCJ 

SEMICONDUCTOR 
A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 



FAIRCHILD INTEGRATED CIRCUIT 9624 

TABLE 1-
ELECTRICAL CHARACTERISTICS (TA= -55°C to +125°C, Vee= 5.0 V ±10%) 

SYMBOL CHARACTERISTICS -55°C 
MIN. MAX. 

VOHI Output High Voltage -1.0 

VOH2 Output High Voltage +3.5 

Vol Output Low Voltage 

VIH Input High Voltage 2.1 

VIL Input Low Voltage 1.4 

IF Input Load Current -1.40 

IR Input Leakage 2.0 
Current 

lcEx Output Leakage 
Current 

lsc Output Short -12 -31 
Circuit Current 

lvcc V cc Supply Current 

IMAX Max. Current 

tpq+ Switching Speed 

tpd- Switching Speed 

Note I: Max= V00 +1.0 V over Temperature Range 
Typ = V00 +0.2 V over Temperature Range 

5kO 

IN 1 
lOkO 

GND 
1 

&kO 

LIMITS 
+25°C +125°C 

MIN. TYP. MAX. MIN. MAX. 

-1.0 -0.5 -1.0 

+3.5 +4.0 +3.5 

See Note I 

1.9 1.7 

I.I 0.8 

-1.25 -1.13 

2.0 5.0 

50 

-14 -32 -II -28 

6.1 

10 

190 250 

50 100 

SCHEMATIC DIAGRAM 

5000 

OUT 1 

Vee 
14 

13 
TAP 

OUT 2 

Yoo 
7 

Fig. 1 

4-11 

5000 

UNITS CONDITIONS 

Volts Vee= 4.5 V, V00 = -28 V, VrAP = 0 V 
10 H = -IOµA 

Vee= 5.5 V, V00 = -20 V, VrAP = 5.5 V 
Inputs at threshold voltages (V1L) 10 H = ·-10 µA 

Volts Vee= 4.5V, 10 L = 10 mA, V00 = -11 to -28 V 
@ v,H, 0 ~ VTAP ~Vee 

Volts Guaranteed input high 
threshold for all inputs 

Volts Guaranteed input low 
threshold for all inputs 

mA Vee= 5.5 V, VF= 0.4 V 
V00 =-II to -28 V 

µA Vee= 5.5 V, VR = 4.0 V 
VDD = -11 to -28 V 

µA Vee= 5.5 V, VrAP = OV 
V00 = -28V, Your= OV 

mA Vee= 4.5V, VTAP = 0 V, v,N = ov 
V00 =-II V, Vour =-II V 

mA Vee= 5.5V, V00 = -15 V, VTAP = 0 V 
Inputs Open 

mA Vee = 10 V, V00 = -30 V, Inputs Open 
VTAP = ov 

ns Vee= 5.0 V, See Figure 2 

ns 

3k0 

GND 
1 

V00 =-13V, VTAP=OV 

5k0 

IN 2 

'-----010 

6110 



FAIRCHILD INTEGRATED CIRCUIT 9624 

TABLE 11-
ELECTRICAL CHARACTERISTICS (TA= 0°C to +75°C, Vee= 5.0 V ±5%) 

r LIMITS 

I SYMBOL CHARACTERISTICS 0°C +25°C +75°C 
---

f 
Mitt _.'i'1_AX. f Milt TYP. MA.X.+_M_! !''t MAX. 

VOHI Output High Voltage I -1.0 -1.0 -0.5 -1.0 

VOH2 Output High Voltage +3.25 +3.25 +3.75 +3.25 

VOL Output Low Voltage See Note 1 

I ViH Input High Voltage 2.0 

VIL Input Low Voltage 

IF Input Load Current 

IR Input Leakage 
Current 

le EX Output Leakage 
Current 

lsc Output Short -12 
Circuit Current 

lvcc Vee Supply Current 

IMAX Max. Current 

L,J, Switching Speed 
t-''-'T 

tpd- Switching Speed 

Note 1: Max= V00 +1.0 V over Temperature Range 
Typ = V00 +0.2 V over Temperature Range 

1.9 1.8 
I I 

1.2 I 1.1 I 0.95 

-1.32 -1.25 -1.20 

5.0 5.0 10 

100 

-31 -14 -32 -12 -31 

6.1 

10 

190 250 I 
50 100 I 

UNITS CONDITIONS 

I I Vee = 4.75 V, V00 = -28 V, VTAP = O V I Vo its 
10 H = -lOµA 

Volts Vee= 5.25 V, V00 = -20 V, VrAP = 5.25 V 
10 H = -IOµA 
Inputs at threshold voltages (V1L or V1H) 

Volts Vee= 4.5 V, IOL = 10 mA, V00 = -11 to -28 V 
@ 0 S VrAP S Vee 

Volts Guaranteed input high 

I I threshold for all inputs 

Volts I Guaranteed input low 
l threshold for all inputs 

mA Vee= 5.25 V, VF= 0.45 v 
I µA I Vee = 5.25 V, VR = 4.5 V 

µA Vee= 5.25 V, VrAP = 0 V 
V00 = --28 V, Your= 0 V 

mA Vee= 4.75 V, VrAP = OV, v,N = ov 
V00 = -11 V, Your= -11 V 

mA Vee= 5.25 V, V00 = -15 V, VrAP = O V 
Input Open 

mA Vee= lOV, V00 = -30V, VrAP = OV 
Input Open 

I ns !Vee= 5.0 V, See Figure 2 

ns V00 =-13V, VrAp=OV 

ELECTRICAL CHARACTERISTICS • 9624 

THRESHOLD VOLTAGE VERSUS 
AMBIENT TEMPERATURE 

0.5 I----+--~~---+---+---+---< 

-55 -25 0 25 50 75 100 125 

TA -AMBIENT TEMPERATURE - °C 

POWER DISSIPATION VERSUS 
AMBIENT TEMPERATURE 

-55 -25 0 25 50 75 iOO 125 

TA - AMBIENT TEMPERATURE - °C 

TYPICAL OUTPUT CURRENT 
VERSUS OUTPUT VOLTAGE 

(LOW STATE) 
250 

LT, ·[25°C I I I J 

v~c = 5.ov I 
« 200 Voo = -BV +----+------1--+-------t 

E 

-13 -12 -II -10 -9.0 -8.0 -7.0 -6.0 

VOL - OUTPUT VOLTAGE - VOLTS 

TYPICAL SWITCHING TIME 
VERSUS LOAD CAPACITANCE 

1200 
TA= 25°C 

!IXXJ 
v00 • -Bv 
Vee· s.ov 
VTAP. OV 

~800 
:!:! 

~~ 
~ 
~400 

200 

0 
0 200 400 600 OOJ iOOO 

Cl - LOAD CAPACITANCE - pf 

4-12 

TYPICAL OUTPUT CURRENT 
VERSUS OUTPUT VOLTAGE 

(HIGH STATE) 

TA· 25'C 
-5.o Vee= 5.ov 

Voo = -BV 

1-~ 
~ -20 t----+---~~--t-----t----t 

§-or----+---+----'---+"~----t 
:i:: 

_0_30 t----+---+-----t---+----t 

c: 

-~t----+---+-.,__--+---+----t 

1 -40 ...__~__.____.__...___~__._ _ ____. 

0 -4.0 -8.0 -12 

VoH - OUTPUT VOLTAGE - VOLTS 

SWITCHING TIME VERSUS 
AMBIENT TEMPERATURE 

-16 

~ 300 1----+---+---+--------+-
;:: 
c.:> z 

~ 2ll) t---+------t=""--+-------1__,,,,,._+----+---------r----1 

~ 

-55 -25 G 25 50 75 lOO 125 
TA -AMBIENT TEMPERATURE - °C 

I 

I 

J 



PULSE GENERATOR 1---....... 

REP RATE = 500 kHz 
AMPLITUDE= 3 V 
PULSE WIDTH= lµs 
tr, t1 :::; 10 ns C= 15pf 

LOADING RULES: 

APPLICATION: 

1/1 

1/1 

* 

~o--+---1: 
}'29624 

Vee= sv 
v00 -21v 
VTAP = OV 

FDH60R 
EQUIVALENT 

FAIRCHILD INTEGRATED CIRCUITS 9624 • 9625 

SWITCHING TIME TEST CIRCUIT AND WAVEFORMS 
9624 

VIN I I 
-.... ! 

TAPO oYoo 
13 7 

TESTS 

tpd +, tpd -

9624 

r 
TA 

(oC) 

25 

) 
SEE NOTE 1 

10~-
I 

Your----"' 

CONDITIONS 

Vee 
(Volts) 

5.0 

Fig. 2 

Yoo Tap 
(Volts) Voltage 

-13 0 

9625 

SEENOTE2 t> ---- .----
*The extender pin allows the number of inputs to be extended by adding diodes or the DTµL 933 extender. 

Note 1: Fan out into MOS is limited only by MOS leakage currents. 

3/1 

---1.5V 

Note 2: 1,N = + 210 µA 

1-ccs"l LI>ruc- ~ i - MOS LoIDC-- ~ ~ -ccil Ui&lc-1 
I I I I I I I I 0-- I I 
I ==o I }'29625 I 
I I I I 
L------J L------...1 L_ - --- _I 

CLOCK DRIVING (using a high capacitance drive scheme) 

~DELAY TIME I 

I 
---ts-1 1--RISE TIME _[--1'. t- i -r-00% 

I\: -{- - 10% 
---1 f--FALL TIME 

4-13 

TYPICAL SWITCHING TIMES 
VERSUS LOAD CAPACITANCE 

I 
160 1---.--1---I+---+---+---+---+---+---+---< 

~t---r-t--+-f----+---+---+-~i........-~ 
120 t---+-l--+---ll _ __,_-...... .L'.'.l~Vt--+l- __, 
IOO t---j_+---t---!--t--1 -·'\\~ j ; 

I. ~ ! I 
W l ~ ~~TI~ 

601~ ~~ 
«J HaA.'f..!V'i '1[U!\l/t~.....,....,9="-1r::::::::L_Jf----1f----f----~ 
20 t::I::I i ! 
0 l l 

0 200 600 
CAPACITIVE LOAD - pf 



FAIRCHILD INTEGRATED CIRCUIT 9625 

TABLE 111-
ELECTRICAL CHARACTERISTICS (TA = -55°C to +125°C, Vee= 5.0 v ± 10%) 

SYMBOL . CHARACTERISTICS 
--- --

I I l 
VoH Output High Voltage 

I I 

VOL Output Low Voltage 

I 
l 

v+ Input High Voltage 1 l 
iH 

I 
I 

r 
VIL Input Low Voltage T 

I 
IF Input Load Current 

ICEX Output Leakage Current 

lveeL Supply Current 

lveeH Supply Current 

lvDD V00 Supply Current 

IMAX Max. V00 Supply Current 

tpd+ Switching Speed 

tpd- I Switching Speed 

IN 1 
5 

LIMITS 
-55°C +25°C +125°C J UNITS 

------MtN.-----MAX~---m.------MAX~-1-MJ.N.-MAX~--l------

2.5 

-9.0 

T I 2.6 2.5 

l 
o.5 I 0.5 

l 
-3.o I -3.0 

I 
1-9.0 -9.0 

I 
210 210 

I 50 I 
4.8 

2.1 

-9.0 

-25 

55 100 

90 150 

SCHEMATIC DIAGRAM 

Vee 

!14 

J,1 
GND 

7 
Voo 

Fig. 3 
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' 5~.Q~ 
II 

0.5 

-3.0 

210 

I Volts 

Volts 

Volts 

Volts 

µA 

I µA 

mA 

mA 

mA 

ns 

ns 

I 

~10kQ 

CONDITIONS 
·--- ---- - _c_·-- -___::_ ·-·· --------t--

Vee= 4.5 V, 10 H = -60 µA 
VDD = -11 v 
Inputs at threshold voltages (V1H) 

Vee= 5.5 V, Im= 1.5 mA 
Vee= 4.5 V, Im= 1.2 mA 
VDD = -11 v 
Inputs at threshold voltages (V1L) 

Guaranteed input high 
threshold for all inputs 

Guaranteed input low 
threshold for all inputs 

Vee= 5.0 V, VF= -3.0 V, V00 = -13 V 

I Vee= VeEx = 4.5 V, V00 = -13 V 

Vee= 5.5 V, V00 = -15 V, V1N = -10 V 

Vee= 5.5V, VDD = -15V, V1N = OV 

Vee= 5.5 V, V00 = -15 V 
Input open or gnd 

Vee= 8.0V, V00 = -20V, V1N = OV 

Vee= 5.0 V, V00 = -13 V 
See Figure 4 



FAIRCHILD INTEGRATED CIRCUIT 9625 

TABLE IV-
ELECTRICAL CHARACTERISTICS (TA= 0°C to +75°C, Vee= 5.0 V ±5%) 

SYMBOL 

VoH 

VOL 

VIH 

VIL 

IF 

leEx 

lveeL 

lveeH 
--~ 

lvoo 

IMAX 

tpd+ 

tpd-

·IO 

-8,0 

·2.0 

CHARACTERISTICS 

Output High Voltage 

Output Low Voltage 

Input High Voltage 

Input Low Voltage 

Input Load Current 

Output leakage Current 

Supply Current 

Supply Current 
. - ·- --·-·---··--·- --·-- ---- --- ··----··----~--·~ 

V00 Supply Current 

Max. VDD Supply Current 

Switching Speed 

Switching Speed 

THRESHOLD VOLTAGE VERSUS 
AMBIENT TEMPERATURE 

~-
MAx VI l THRESJ.nn 

l l 
1 l 

TYP v1 l THRESHOUI -
TYP V IH THRESHOID 

l l 
r-- -- --:H----., ------1 

Ml1VIH 1r'RESHCJID 

! 1 
·55 ·25 0 25 50 75 IOO 125 

TA • AMBIENT TEMPERATURE • °C 

LIMITS 
0°C +25°C +75°C 

MIN. MAX. MIN. TYP. MAX. MIN. MAX. 

2.5 2.6 2.5 

0.5 0.5 0.5 

-3.0 -3.0 -3.0 

-9.0 -9.0 -9.0 

210 210 210 

100 

4.8 

2.1 
-·- ---------------~ 

-9.0 

-25 

55 100 

90 150 

POWER DISSIPATION VERSUS 
AMBIENT TEMPERATURE 

vc!c, 5_~v. -H=Voo --Bv I J 

i,--T I --f-P1e.o~--
""".-- ---t---;~OF~~W£R 

~~t---+--+--+-_.___.~--.,._~ 

I TYP ON POWER 

~ 30 1-~TY=±P::Off::POWEe::R:r:' ::::=t=i--..b----4 
;:: 
~ 
~ro1--+--.----+----+----+~~-+-~ 
0 

·55 -25 0 25 50 75 100 125 

TA - AMBIENT TEMPERATURE - °C 

UNITS 

Volts 

Volts 

Volts 

Volts 

µA 

µA 

mA 

mA 

mA 

mA 

ns 

ns 

SWITCHING TIME TEST CIRCUIT AND WAVEFORMS 

REP RATE= 500 kHz VIN 
AMPLITUDE= -10 V Vee 
PULSE WIDTH= 1.0 µ.s 

CONDITIONS 

Vee= 4.75 V, 10 H = -60 µA 
V00 = -11 V 
Inputs at threshold voltages (V1H) 

Vee= 5.25 V, IOL = 1.52 mA 
Vee= 4.75 V, IOL = 1.33 mA 
Inputs at threshold voltages (V1L) 

Guaranteed input high 
threshold for all inputs 

Guaranteed input iow 
threshold for all inputs 

Vee= 5.0 V, VF= -3.0 V, V00 = -13 V 

Vee= VeEx = 4.75 V, V00 = -13 V 

Vee= 5.25 V, V00 = -15 V, V1N = -10 V 

Vee= 5.25 V, VDD = -15 V, v,N = 0 v 
Vee= 5.5 V, V00 = -15 V 
Input open or gnd 

Vee= 8.0V, V00 = -20V, V1N = OV 

Vee= 5.0 V, V00 = -13 V 

See Figure 4 

SWITCHING TIME VERSUS 
AMBIENT TEMPEAATURE 

·55 -25 0 25 50 75 100 125 

TA - AMBIENT TEMPERATURE - °C 

f--6.0V -\ t,, t1 = 20 ns 

R tpd-~ I ~ r-tpd + 
PULSE Yi 

GENERATOR 9625 vouT 
Vou1 -\ 

f--1.5V 
IlspF 

-

TESTS CONDITIONS 

TA Vee Voo R 
tpd +, tpd - (°C) (Volts) (Volts) (kn) 

25 5.0 -13 3.75 

Fig. 4 

4-15 



RTµL COMPOSITE DATA SHEET 
INDUSTRIAL MICROLOGIC® INTEGRATED CIRCUITS 

OPERATING TEMPERATURE RANGE: 0°C to +70°C (METAL PACKAGE) 

l 5°C to 55°C (EPOXY) 

GENERAL DESCRIPTION - The Fairchild Industrial Resistor-Transistor Micrologic® (RT µL) integrated circuit family consists of a number 

of medium and low power compatible integrated circuits made up by resistor-transistor logic and capable of performing logic functions 

for use in digital electronic equipment. 

The elements of this family are manufactured using the familiar Fairchild Planar':' epitaxial process by which all the individual transistors 

and resistors are diffused into a single silicon wafer, thus assuring a high degree of reliability. 

':'Planar is a patented Fairchild process. 

Some of the important features of the RT!ll integrated circuit family are the following: 

• Guaranteed operation over the specified temperature range. 

• System operates with one power supply (3.6V±10%). 

• Trade-off between fan-out and temperature (permitted). 

• RTL uses positive NOR or negative NAND logic. 

• High noise immunity-300 mV. 

• Very low propagation delays - typical 12 nanoseconds for 
medium power gate and 40 nanoseconds for low power gate. 

• Power dissipation of typically 2mW per gate for the low power 
elements. 

• Low cost. 

• Medium power buffer 9900, dual two-input gate 9914 and JK 
flip-flop9923 avaiiable in epoxy for additional cost advantages. 

• Mixing medium and low power elements optimizes fan-out and 
power dissipation. 

• Application briefs, notes and thorough individual data sheets 
available. 

PHYSICAL DIMENSIONS (T0-5 TYPES) PURCHASING INFORMATION 

T0-99 
(8 pin package) 

~370---i 
I _335 1 

I'---- .335-------1 I 

. .305 : l~~ 
---+--

.040 MAX.~ t 
_1_, ;4 
T- ---. • ~f:~~ng 

/- L - - .050 .500 
8 LEADS n~ n n~ MAX. M

1
N. 

.019 Uu U LJLJ__j_ 

.016 
. 200TP~ 

~ --i f-.100 TP 

~ 
__ __j_(_ {I:-~l 
\ ~\"-..,~;, ___ o' / 
45° , I / 

\. 'y::<_ "-----~.045 

J'.03'4'~,}'-( _029 

.028 

NOTES: All dimensions in inches 
Dimension-; as per latest J-10 committee 
Leads are gold-plated kovar 
'/iie,gt".~ .s l.12 e;rams. 

T0-100 
(10 pin package) 

f4-- _370 --I 
I .335 

! 335 ' .185 
p---:305-----j. .165 

.040 ,1 ·~ 

MAX.lw· 
1 ~r--', ~ 

I ------.- ' 
_,!_ -500 

10 LEAD5_..-- m~~~~oo .U:::>U MIN_ . 019 MAX_ 1 
.016 DIA_ ! 

-230 TP---j-----j 

I W 

NOTES: Alt dimensions in inches 
Leads are gold-plated kovar 
Lead No. 1 internally connected 

to case 
Pac~.age f.e:ght ,~ l 32 g'·.=rns 

EPOXY PACKAGE 
(similar to T0-5) 

r-330 ~~x'-1 
I . : 

I ~~-;-----, 
_1 i0~, I .250 
,-- MAX_ 

J__ --+ 
Ceramic I 1 [ .~n 

/-uu u uu ... vv 

3 LEADS nn n ~n M!N-
·022 DIA uu Li uu __ _i__ 
_016 

·200---+---d.100 

r?N\ " 6 
, 

-

NOTES: All dimensions m inches 
Leads are gold-plated nickel 

Purchasing Agent please note: 

To order part, the following 
numbering system should be 
used to expedite handling. The 
complete number will be a nine
digit number with the designa-
tio-ns as follows: -

ABCDEFGHI 

A= U for all elements 

BC= 58 for 8-pin (T0-99) pkg . 

= 5F for 10-pin (T0-100) 
pkg . 

= SA for 8-pi n epoxy 

DEFG =The four-digit number 
denoting the specific 
element desired 

H = 2 for all elements 

I~ 9 for 0°C to 70°C for 
metal packages 

=8 for 15°C to 55°C 
epoxy pkg_ 

Note: All elements are available in a metal T0-5 type package, but not necessarily in epoxy. Consult your sales representative for details. 

l=~IRCHILCJ 

SEMICONDUCTOR 
313 FA!RCH!LD DR!VE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 .A.. D!V!S!ON OF FPdRCH!!....D C.li.MER.11. AND !~STRUMENT CORPOR.A.TJON 
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LOADING RULES 

Industrial Resistor-Transistor Micrologic~ (RT µL) integrated cir
cuits consist of low and medium power devices. The primary 
difference between a low and a medium power element lies in 
the values of the base and collector resistors associated with 
each element. The medium power elements have base and collec
tor resistors of 450 n and 640 n typical, whereas the low power 
elements have typical base and collector resistors of 1.5 kn and 
3.6 kn respectively. 

As a result of these differences in resistance values, the input 
load and output drive factors (maximum input current and mini
mum output available current) are higher for the medium, and 
lower for the low power elements. 

For purposes of simplification, all input load and output drive 
factors have been normalized using as a basis the current re
quired to turn on a low-power gate transistor. As a result of this 
normalization, the input load factor of the 9 914 P.l2ment is 3 and 
the input load factor of the 9910 element is 1, thus, the 9914 
requires three times as much input current. For the output drive 
factors, the 9910 has an output drive factor four times less than 
that of the 9914. 

The number of elements (bases) that may be driven by an output 
terminal may consist of any combination of low and medfum 
power elements as long as the sum of all the input load factors 
does not exceed the output drive factor of the driving element. 

LOADING CHART 

LOW POWER ELEMENTS: 

1~
8 

7 4 1 
2 

3 
6 

1 3 5 

1 4 

2-~ -30 
2~ 

4 

9908 9909 

2*
8 

7 1 1 2 : 3 
'. 6 

1 
3 

3 
5 

4 

:~l 8 76 ::: 

1 
3 

5 

1 4 

9913 9921 

MEDIUM POWER ELEMENTS: 

8 8 

1Ei 3:& 3 2 6 16 

3 3 6 80 

4 4 

9900 9903 

8 10 

3~16 3ftl6 3 
2 

3 
3 2 16 8 

6 30-3 3 
3 

3 
5 16 4 7 

3 
6 

3 4 5 

9914 9915 

8 

1~7 4 
1 

2 
4 

6 
1 3 5 

l~___!__, 
9910 

8 

3~16 3 
2 

13 
6 

3 3 

30 4 15 

9904 

8 3:@:10 
5 2 

6 3 

3 3 10 
5 

4 

9923 

4-17 

1~
8 

7 4 1 2 3 
6 

1 3 5 

1 4 

9911 

8 3?®El3 9 2 16 
6 

3 3 13 
5 

4 

9905 

10 

3~16 3 2 8 3 

5 3 7 16 

3 
4 

6 
5 

9926 

1~
8 

7 3 
1 

2 
4 

6 
1 3 5 

10 4 I 
9912 

8 

3~ 3 
2 

6 16 

3 3 
5 

3 4 

9907 

10 

3~16 3 2 8 16 

3 
3 7 16 

3 
4 

16 
5 6 

9927 



PARALLELING AND OTHER RULES: 

I:· All unused input pins stmutd be grounded. 

2. On all 8-pin lead devices, Vee is connected to pin 8 and pin 4 
is grounded. On 10-pin lead devices, pins 10 and 5 are Vee 
and Ground pins respectively. 

3. For each medium power gate output terminal tied to another 
medium power gate output terminal (and Vee open on all gates 
but one) the output drive factor should be reduced by 2 loads. 

3.75 

3 .75 

3.75 n--~ '---13 

3.75 [ >-----..... 

3.75 

3.75 

3.75 ( >----...... 

PARALLELING MEDIUM 
POWER ELENiENT5 

26 

4-. ·Fer eaeh-tow-pewe.f gate output--t-er:mffia-1--tied- to- aootl:le+--fow---
powe r gate output terminal (and Vee open on al! gates but 
one) the output drive factor should be reduced by one load. 

5. By increasing the input load requirement by 0.75 load for me
dium power and 0.33 for low power to cover any reduction in 
base-emitter impedance, any number of gates may be placed 
in parallel as shown below: 

1.33 

1.33 

1.33 1 >--.n'--_,., 

1.33 r\----......1 

1.33 

1.33 

PARALLELING LOW 
rtin\a1r"ra P"1 ......... ,.,....., 
rvncn CLcmc." 1 ;:i 

5 

• = NOV CC CONNECTED 
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9900 MEDIUM POWER BUFFER* 
The Buffer element is a low-impedance 
inverting driver circuit. Because of its 
very low source impedance the element 
can supply substantially more output 
current than the basic circuit. As a con
sequence, the Buffer element is valuable 
in driving heavily loaded circuits or mini
mizing rise-time deterioration due to ca
pacitive loading. A resistor is internally 
connected to the Buffer element input 
which may be returned to the supply 
voltage if capacitive coupling is desired. 
Typical applications of this type connec
tion are astable and monostable multivi
brators, and for the differentiation of 
pulses. 

TYPICAL APPLICATIONS 

o--lA DRIVE 
FACTOR 80 

ONE SHOT MULTIVIBRATOR 

3.6V 

300 

6 

HIGH FAN-OUT EXTENSION 

* This element also available in the epoxy package. 

GND 

FUNCTIONS 

POSITIVE LOGIC: 
B=A 

NEGATIVE LOGIC: 
B=A 

B 

SCHEMATIC DIAGRAM 

J 
4 

TYPICAL RESISTOR VALUES 
R1 = 450n 
R1 = lOOOn 
RJ = lOOn 
R4 = 1000!1 

LOADING RULES 

INPUT PIN LOAD FACTOR OUTPUT PIN DR IVE FACTOR 

3 6 5 80 

Note: For more information on loading rules and for parallel combination of elements, see page 2. 

9914 

ASTABLE MULTIVIBRATOR 

MONOSTABLE CIRCUIT 
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9903 MEDIUM POWER THREE INPUT GATE 

The Gate element is a three-input re
sistor-transistor-logic circuit, one of four 
similar-basic NAND/NOR gates pro
duced by Fairchild. The versatility of the 
NAND/NOR fu-Act~GAfie-n+14-sU:le-geAel'
ation of any logic function through the 
exclusive use of gate elements. Individ
ual gate elements may be paralleled to 
increase the number of inputs to a single 
output node (subject to loading rules), 
or combined with other Micrologic'.IJ) inte
grated circuits to augment. their logic 
functions. 

H =HIGH 
L= LOW 

POSITIVE LOGIC: H = 1 =TRUE 
L - 0 - FALSE - -

NEGATIVE LOGIC: L = 1 = TRU-E 
H = 0 =FALSE 

TRUTH TABLE 
A B c D 

H H H L 
H H ,L L 
H L H I L 
H L L 

I 
L 

L H H L 
L H L L 
L L H L 
L L L H 

TYPICAL APPLICATIONS 

Vee 

A~---a 

B0---6--:r:>o---o-__..----0 
C C>-----C. 

D cr----a 

E 0---6-.;:n~o---1 

I 

I 

GND 

FUNCTIONS 
POSITIVE D =_A_+_B_+_C 

LOGIC: =ABC 
NFr,ATIVF n A R r AT--· .. ··- -

LOGIC: - :A+ 8 +c 
Note: Pins 5 and 7 omitted. 

INPUT PIN LOAD 

1 
2 
3 I 

I 

I 
I 
1 

I 

I 

I 

I 

LOA Di NG 
FACTORS 

3 
3 
3 I 

I 
I 

Note: For mo e inf on I in rule ormat1on oad g s and for 

SCHEMATIC DIAGRAM 

0 
4 

T'\lftll"-AI .... r'"lr'ltf!'lt.'T"l'\.1""11 ''AL' Ir"~ I I l""I\, L nc.;::u;;, I Ur< v UC.;:J 

R1=450Q 
Ri = 650n 

RULES 
OUTPUT PIN DRIVE FACTORS 

6 16 

i 
I 

p arallel combination of elements see a e 2 pg . 

Vee 

F ~Vee NOT CONNECTED 

TRIGGER IN~ ik 

I VV\-~~~~~ 

SIX INPUT GATE 

POSITIVE LOGIC: 
A+ B + c + D + E + F = A·B·C·D·E·F 
NEGATIVE LOGIC;_ _ _ _ 
A·B·C·D·E·F=A+B+C+D+E+F 

MO NOST ABLE CIRCUIT 
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9904 MEDIUM POWER HALF ADDER 
The Half-Adder element is a multipur
pose combination of three basic circuits. 
The configuration is well-suited as a 
complete half-adder, an exclusive OR 
gate, or any other similar logic construc
tion. Output No. 7 is a noninverting func
tion of the four inputs, whereas output 
No. 6 may be considered as either a 
NANO or a NOR gate. 

H =HIGH 
L =LOW 

POSITIVE LOGIC: H = 1 =TRUE 
L = 0 =FALSE 

NEGATIVE LOGIC: L = 1 =TRUE 
H = 0 =FALSE 

TRUTH TABLE 

INPUTS OUTPUTS 

1 2 3 5 7 6 
H H H H H L 
l H H H H L 
H L H H H L 
H H L H H L 
H H H L H L 
L L H H L L 
L H L H H L 
L H H L H L 
H L L H H L 
H L H L H L 
H H L L L H 
L L L H L L 
L H L L L H 
L L H L L L 
H L L L L H 
L L L L L H 

TYPICAL APPLICATIONS 

GND 

FUNCTIONS 

POSITIVE E = C + D 
LOGIC: F = (A+ B) (C + D) 

NEGATIVE E = CD 
LOGIC: F =AB +CD 

IF C =A and D = B 
POSITIVE E = AB 

LOGIC: F = AB + AB 

NEGATIVE E =A+ B 
LOGIC: F = AB + CiS 

SCHEMATIC DIAGRAM 

2 4 

TYPICAL RESISTOR VALUES 
R, = 450n 
R2 = 640n 
R3 =soon 

LOADING RULES 

INPUT PIN 

1 
2 
3 
5 

LOAD FACTOR 

3 
3 
3 
3 

OUTPUT PIN 

6 
7 

DRIVE FACTORS 

16 
13 

Note: For more information on loading rules and for parallel combination of elements, see page 2. 

X1~---<1 

Y1 o----<1 

~--~ F = (A+B)·E 

o--+---o E = C+F 

x 1 G-----4:2"'---1:! 

y 10--------' 

GATED FLIP - FLOP 

4-21 

X2~-~ 

Y2n----o 

X2 n----4l-'----;J 

y 2 ~-------' 

z 

Z IS HIGH WHEN X1 = Y1 
ANDX2 = Y2 

PARALLEL COMPARISON 



9905 MEDIUM POWER HALF SHIFT REGISTER 
The Half Shift Register element is a I 
gated input storage element composed 
of five basic gate circuits. Internal cross-

11 

connection of the two output gate cir-
cuits provides memory. The input gating 
signal is ap~-ro--t-Re rematnffig#H"ee . - r -
gate circuits. Two of these control the 
logic inputs, while the third provides the ! 
complement of the gating signal at an II 

output pin. Because of the two cascaded 
internal logic levels, the unit changes 
state in response to near-ground input 
signals. Consequently, from a terminal 
standpoint, the unit should be regarded 
as requiring NANO input logic levels. 
Concurrent near-ground signals at all 
three inputs will cause near-ground sig
nals at both outputs. 

H =HIGH 
L= LOW 

POSITIVE LOGIC: H = 1 =TRUE 
L - 0 - FALSF - - -

NEGATIVE LOGIC: L = 1 =TRUE 
H = 0 =FALSE 

TRUTH TABLE 

INPUT OUTPUT 

Ao p Bo A1 81 
H H H H L 
H H L H L 

i H L H H L 
H I I H I 

I 
.._ .._ .._ 

L H H L H 

I L H L l H 
I L I H L H 

I 
.._ 

L L L L L 

TYPICAL APPLICATIONS 

COMPLEMENTARY FLIP-FLOP 

SCHEMATIC DIAGRAM 

I I -r ----+-
R2 I 

l 
GND 

FUNCTIONS 

POSITIVE A1 = B1 (Ao + P) 
LOGIC: B, = A, (Bo + P) 

NEGATIVE A1 = 8 1 + AoP 
LOGIC: 81 =Ai + BoP 

I 

I 

I 

I 

6 
l 

6 6 
4 

TYPICAL RESISTOR VALUES 
R1 = 450n 
R2 = 640n 
R3 =soon 

LOADING RULES 

INPUT PIN LOAD FACTOR OUTPUT PIN DRIVE FACTOR 

1 3 5 13 
2 9 6 16 
3 3 7 13 

Note: For more information on loading rules and for parallel combination of elements, see page 2. 

COUNTING DECADE 

..._-+~~-+-~~-------

I rt-~~~~ ~~~~------t--+-T.ORANSFER 
ME~ 

COUNTING DECADE WITH MEMORY 
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9907 MEDIUM POWER FOUR INPUT GATE 
The Four-Input Gate element is a four
input resistor-transistor-logic circuit, one 
of four similar NANO/NOR gates pro
duced by Fairchild. The versatility of the 
NANO/NOR function permits the genera
tion of any logic-function through the ex
clusive use of four-input gate elements. 
Individual four-input gate elements may 
be paralleled to increase the number of 
inputs _to a single output node (subject 
to loading rules), or combined with other 
Micrologic® integrated circuits to aug
ment their logic functions. This element 
performs the AND and exclusive OR 
function. It is also used to select one of 
two data streams under control of a sin
gle gate signal. 

H =HIGH 
L= LOW 

POSITIVE LOGIC: H = 1 =TRUE 
L = 0 =FALSE 

NEGATIVE LOGIC: L = 1 =TRUE 
H = 0 =FALSE 

GND 

FUNCTIONS 
------

POSITIVE E = A + 8 + C + 0 
LOGIC: =AB CD 

NEGATIVE E = A 8 C 0 
LOGIC: =A+ B + C + i5 

j 

1 · 

I 

SCHEMATIC DIAGRAM 

4 

TYPICAL RESISTOR VALUES 
R1 = 450n 
R2 = 640n 

TRUTH TABLE LOADING RULES 

INPUTS OUTPUT INPUT PIN LOAD FACTORS OUTPUT PIN DRIVE FACTORS 

A B c D _L 1 3 6 16 
H H H H L 2 3 
H H H L L 3 3 
H H L H L 5 3 
H H L L L 
H L H H L 
H L H L L 
H L L H L 
H L L L L 
L H H H L 
L H H L L 
L H L H L 
L H L L L 
L L H H L 
L L H L L 
L L L H L 

L L L L H Note: For more information on loading rules and for parallel combination of elements, see page 2. 

TYPICAL APPLICATIONS 

A,....__ _ __, 

BO--o-"'11111:>-o---....._--014 

Cn----Q.·-~ 

On----~ 

E~--~ 

V CC NOT CONNECTED 

EIGHT INPUT GATE 

POSITIVE LOGIC: 
A+B+c+o+E+F+G+H-ABCDEFGH 

NEGATIVE LOGIC: 
ABCOEFGH=A+B+C+D+E+F+G+H 

4-23 
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I 

9908 LOW POWER ADDER 

This element performs the AND and 
exclusive OR function. It is also used 
to select one of two data streams under 
control of a single gate signal. 

H =HIGH 
L= LOW 

POSITIVE LOGIC: H = i =TRUE 
- -L - 0 - FALSE 

NEGATIVE LOGIC: L = 1 =TRUE 
H = 0 =FALSE 

TRUTH TABLE 

I 
l 
I 

I, Output "6" II, Output "7'' 

3 
L 
L 
H 
H 

5 6 
L L 
H L 

I ' L I L 
H H 

1 
L 
L 
I 

L 
H 
H 
H 
H 

2 
L 
L 
H 
H 
L 
L 
H 
H 

6 7 
L L 
H L 
I II 

L I n 

~ I ~ 
H I L 

~ I ~ 

8 

2 

4 

FUNCTIONS 

POSITIVE LOGIC: 
6=(3+5)=3·5 
7 = (1 +2) (3 + 5) 
NEGATIVE ' OG!C· -
6 = (3. 5) = 3 + 5 
7= 1·2+3·5 

INPUT PIN 

1 
2 
3 
!= 

I 
1 
I 

LOAD 

SCHEMATIC DIAGRAM 

& 
<;> 

TYPICAL RESISTOR VALUES 
R1 = l.5kn 
R1 = 3.6kn 

LOADING RULES 

FACTOR OUTPUT PIN DRIVE FACTOR 

1 6 3 
1 7 4 
1 
~ 
.L 

* For loading rule explanations see page 10. 

Note: For more information on loading rules and for parallel combination of elements, 
see page 2. 

TYPICAL APPLICATIONS (POSITIVE LOGIC) 

Ao 
AO 

BO 

EXCLUSIVE OR GATE 

DATA STREAM SWITCH 

4·24 

2 

3 

I Ae + Ae (SUM) 
,......:A..-..r-+---o 7 

AB (CARRY) 
~,__---+--<> 6 

4 

HALF ADDER 

I 

r--

1 

I 
I 



9909 LOW POWER BUFFER 

This element is a low-output impedance, 
two-input inverting driver. It can supply 
substantially more output current than 
the basic circuit to provide higher fan
out or drive capacitive loads. A resistor 
is connected internally to one of the in
puts which may be returned to the sup
ply voltage if capacitive coupling is 
desired. 

TYPICAL APPLICATIONS 

PARALLEL PULSE DRIVER 

8 

2 

4 

FUNCTIONS 

POSITIVE LOGIC: 
6=2+3 

NEGATIVE LOGIC: 
6= 2·3 

6 

SCHEMATIC DIAGRAM 

~ 
4 

TYPICAL RESISTOR VALUES 
R1 = 1.5kn 
R1 = 3.6kn 
R3 = lOOn 

LOADING RULES 

INPUT PIN 

2 
3 

LOAD FACTOR 

2 
2 

OUTPUT PIN DRIVE FACTOR 

6 30 

Note: For more information on loading rules and for parallel combination of elements, see page 2. 

4-25 

IN 2 

Vee 

OUT 
>-<~IJ-_.__:=¢.J--:::::J"><>-0----.-~-o 

ONE SHOT MULTIVIBRATOR 

OUT 

FOUR BUFFERS CONNECTED AS FREE RUNNING MULTIVIBRATOR 



9910 LOW POWER DUAL GATE 

This element can be used on a NOR gate, 
Double Inverter RS flip-flop or as a pair 
of Inverters. It can also be used with 
the gate expander to increase its fan-in 
capacity. 

H =HIGH 
L= LOW 

POSITIVE LOGIC: H = 1 =TRUE 
L = 0 =FALSE 

NEGATIVE LOGIC: L = 1 =TRUE 
H = 0 =FALSE 

TRUTH TABLE 

8 

2 6 

4 

FUNCTIONS 

POSITIVE LOGIC: 
7=1+2 
6=3+5 

NEGATIVE LOGIC: 
7 = 1·2 
6=TI 

SCHEMATIC DIAGRAM 

8 

I 
----n6 

TYPICAL RESISTOR VALUES 
R, = l.5kQ 
R2 = 3.6kQ 

LOADING RULES 
OUTPUT 7 OUTPUT 6 INPUT PIN LOAD FACTOR OUTPUT PIN DRIVE FACTOR 

1 
L 
L 
H 
H 

2 7 3 
L H L 
H L L 
L L H 

5 __§_ 
L H 
H L 
L L 

1 
2 
3 
5 

1 
1 
1 
1 

6 
7 

4 
4 

H L H H L 
Note: For more information on loading rules and for parallel combination of elements, see page 2. 

TYPICAL APPLICATIONS 

SIMPLE INVERTER 

MOD· 5 BINARY COUNTER 

Function: To count to a Modulo of 5 using a 1-2-4 
code, or to divide an input frequency 
by a factor of 5. 

4-26 

Vee 

R 

c 

OUT 
SINGLE DUAL GATE AS 

FREE-RUNNING MULTIVIBRATOR 

· R2 = 3k'2 
R1 ~12k 
C ~ lOOpf 

'--~~~~+-~OUT 

SINGLE DUAL GATE USED AS 
A ONE-SHOT MULTIVIBRATOR 

I 
I 



9911 LOW POWER DUAL GATE WITH INVERTER 

This element is a general purpose four
input gate with inverter for NOR, OR 
functions and can also be used as an 
amplifier-inverter. 

H =HIGH 
L =LOW 

POSITIVE LOGIC: H = 1 =TRUE 
L = 0 =FALSE 

NEGATIVE LOGIC: L = 1 =TRUE 
H = 0 =FALSE 

TRUTH TABLE 

1 2 3 5 6 7 

L L L L H L 
L L L H L H 
L L H L L H 
L L H H L H 
L H L L L H 
L H L H L H. 
L H H L L H 
L H H H L H 
H L L L L H 
H L L H L H 
H L H L L H 
H L H H L H 
H H L L L H 
H H L H L H 
H H H L L H 
H H H H L H 

TYPICAL APPLICATIONS 

A~S 1 A 2 6 A 
3 5 

4 

CONNECTED AS INVERTER-AMPLIFIER 

8 SCHEMATIC DIAGRAM 

2 6 

4 

FUNCTIONS 
3 

Rl 
5o---J'IN\ 

POSITIVE LOGIC: 
7=1+2+3+5 
6=1+2+3+5 

NEGATIVE LOGIC: 
7 = 1·2·3·5 TYPICAL RESISTOR VALUES 

6 = l ·2·3·5 R, = l.5kn 
Ri = 3.6kn 

LOADING RULES 

INPUT PIN LOAD FACTOR OUTPUT PIN DRIVE FACTOR 

1 1 6 3 
2 1 7 4 
3 1 
5 1 

Note: For more information on loading rules and for parallel combination of elements, see page 2. 

MODULO 9 BINARY COUNTER 

Function: To count to a Modulo of 9 using 1-2-4-8 code, 
or to divide an input frequency by a factor 
of 9. 

A_l')'7 



I 
I 
I 
I 
I 

I 

9912 LOW POWER HALF ADDER 

This element is a multipurpose combina
tion of three basic circuits that can be 
used as a complete half adder, an exclu
sive OR gate, gated-set flip-flop or any 
other similar iogic construction. 

H =HIGH 
L= LOW 

POS!T!VE LOGIC: H = 1 =TRUE 
L = 0 =FALSE 

NEGATIVE LOGIC: L = 1 =TRUE 
H = 0 =FALSE 

TRUTH TABLE T 

8 

2 6 

4 

FUNCTIONS 

POSITIVE LOGIC: 
7 = (1 + 2). (3 + 5) 
6=1·2+3·5 

NEGATIVE LOGIC: 
7=1·2+3·5 
6 = (l + 2) . (3 + 3) 

SCHEMATIC DIAGRAM 

R2 

R1 
3o--Jl/V'....--------' 

R;;: 

·t~ 
5~..-----------' 

LOADING 

TYPICAL RESISTOR VALUES 
R1 = l.5kU 
Ri = 3.6kU 

RULES 

R2 -t 
I 

I 
. I 

I 

I 

1 2 3 5 6 7 INPUT PIN LOAD FACTOR OUTPUT PIN J DRIVE FACTOR 

L L L L H L I 1 1 6 l 4 
L L l H H L I 2 1 7 3 
L L H L H L I 3 1 I L L H H H L I 5 1 I i i I I 

L H L L H L ' 

I I 
I 

L H L H L H I I 

L H H L L H i I L H H H L H 

I I 
H L L L H L 
H L L H L H 
H L H L L H I I 

H L H H L H 

I H H L L H L 
H H L H L H 
H H H L L H 
H H H H L H Note: For more information on loading rules and for parallel combination of elements, see page 2. 

TYPICAL APPLICATIONS (POSITIVE LOGIC) 

EXCLUSIVE OR GATE OR HALF ADDER DATA A~-...-... 
CONTROL C u-----..._..... 

CONTROL C ~~-... 
DATA Bo----~ 

SETA: SET 8 

RESET 

DATA STREAM SWITCH 

GATED R-S FLIP-FLOP 
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9913 LOW POWER TYPE D FLIP FLOP 
The 9913 is a gated flip-flop very suit
able for shift registers and control cir
cuitry. The state of the input at pin 2 is 
stored in the element when the input at 
pin 1 changes from logical "l" to logical 
"O'.' The element can be reset only when 
pin 1 is maintained at a logical "1" dur
ing the time that pin 7 undergoes a 
change from a logical "O" to a logi
cal "1'.' 

8 

2 6 

4 

FUNCTIONS 

DIRECT INPUTS' GATED INPUT3 

t=n t=n+l 
37 6 5 2 6 5 
L L NC NC2 H H L 
LH L H LL H 
H L H L 
H H L L 

(1) Pin 1 must be high. 
(2) NC = No change. 
(3) Pins 3 and 7 must be low. 

SCHEMATIC DIAGRAM 

TYPICAL RESISTOR VALUES 
R, = 1.5kn 
Rz = 3.Gkn 
R4 = 180n 
Rs =480n 

LOADING RULES 

INPUT PIN LOAD FACTOR OUTPUT PIN DRIVE FACTOR 

H =HIGH 1 2 5 3 
L= LOW 2 1 6 3 

POSITIVE LOGIC: H = 1 =TRUE 3 1 

L = 0 =FALSE 7 1 

NEGATIVE LOGIC: L = 1 =TRUE 
H = 0 =FALSE 

Note: For more information on loading rules and for parallel combination of elements, see page 2. 

TYPICAL APPLICATIONS 

SHIFT REGISTER STAGES USING TYPE D FLIP-FLOP 

~~~--

~·-~~~ 
BINARY RIPPLE CARRY COUNTER STAGES USING TYPED FLIP-FLOP 

4-29 

PARALLEL 
DATA 

PARALLEL 
DATA 

METHOD OF PARALLEL ENTRY OF DATA INTO SHIFT REGISTER 

Vee AND GROUND CONNECTIONS ARE NOT SHOWN 



9914 MEDIUM POWER DUAL TWO INPUT GATE* 
The Dual Two-Input Gate element is a 
dual combination of two-input resistor
transistor-logic circuits, one of four simi
lar basic NANO/NOR gates produced by 
Fairchild. The versatility of the NANO/ 
NOR function permits the generation of 
any logic-function through the exclusive 
use of dual two-input gate elements. In 
addition to the applications of other 
gate-type elements, the dual two-input 
gate element circuits may be cross-con
nected to form a flip-flop, or in tandem 
to form noninverting gates. 

H =HIGH 
L= LOW 

POSITIVE LOGIC: H = 1 =TRUE 
L = 0 =FALSE 

NEGATIVE LOGIC: L = 1 =TRUE 
H = 0 =FALSE 

TRUTH TABLE 

A B F 

H H L 
H L L 
L H L 
L L H 

A 

8 

c 

8 

4 
GND 

FUNCTIONS 

P"SITIVE LOGIC: 
F =A+ B =AB 
E = C + D =CD 
NEGATIVE LOGIC: 
F =AB= A+ B 
E =CD= C + D 

F 

E 

D 

INPUT PIN LOAD 

1 
2 
3 
5 

SCHEMATIC DIAGRAM 

8 
9 

4 

TYPICAL RESISTOR VALUES 
R, - 450£2 -
R2 = 640£2 

LOADING RULES 

FACTORS OUTPUT PIN DRIVE FACTOR 

3 6 16 
3 7 16 
3 
3 

I 

I Note' Fo' morn ;nfo,mation on load;ng rnle• and fo, parnllel comb; nation of elemen1', •ee page 2. ~.______.._______._______-------; 

TYPICAL APPLICATIONS 

cn-----<.i..--~ 

on-------' 
FOUR INPUT GATE 

POSITIVE LOGIC: 
A + B + c + D = A· 8 · C·D 
NEGATIVE LOGIC: 
ABCD=A+B+C+D 

TWO INPUT GATE 

POSITIVE LOGIC: 
A+B=A·B 

NEGATIVE LOGIC: 
A·B=A+B 

" This element also available in the epoxy package. 

r 
I 

I 

INPUT 

1 

L 
L 
H 
H 

A~l2 

·~I 
vcc NOT CONNECTED --.., I 

;~ 
SIX INPUT GATE 

RS FLIP-FLOP 
8 

S~7 13 
2 6 13 

R 3 5 
4 

PIN NUMBERS 

OUTPUT 

3 1 6 7 

L NC NC 
H L H 
L H L 
H NOT ALLOWED 

NC = No change. 
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9915 MEDIUM POWER DUAL THREE INPUT GATE 

The Dual Three-Input Gate element is a 
dual combination of three-input resistor
transistor-logic circuits, one of four simi
lar basic NANO/NOR gates produced by 
Fairchild. The versatility of the NANO/ 
NOR function permits the generation of 
any logic-function through the exclusive 
use of dual three-input gate elements. In 
addition to the applications of other 
gate-type elements, the dual three-input 
gate element circuits may be cross-con
nected to form a flip-flop with 2 set and 
2 reset inputs, or in tandem to form non
inverting gates. 

H =HIGH 
L= LOW 

POSITIVE LOGIC: H = 1 =TRUE 
L = 0 =FALSE 

NEGATIVE LOGIC: L = 1 =TRUE 
H = 0 =FALSE 

TRUTH TABLE 

A B c 0 

H H H L 
H H L L 
H L H L 
H L l L 
L H H L 
L H l L 
l l H L 
L L L H 

TYPICAL APPLICATIONS 

POSITIVE LOGIC: 
A+ B + c + D + E + F =A· B·C·D·E·F 
NEGATIVE LOGIC: 
A·B·c·o·E·F=A+ s+c+o+ "E+ r= 

10 

FUNCTIONS 

POSITIVE LOGIC: 
D=A+B+C=ABC 
H=E+F+G=EFG 

NEGATIVE LOGIC: 
D=ABC=A+B+c 
H=EFG=EFG 

0 
1 

SCHEMATIC DIAGRAM 

10 

TYPICAL RESISTOR VALUES 
R1=450n 
Rz = 640n 

LOADING RULES 

INPUT PIN LOAD FACTORS OUTPUT PIN DRIVE FACTORS 

1 3 4 16 
2 3 9 16 
3 3 
6 3 
7 3 
8 3 

Note: For more information on loading rules and for parallel combination of elements, see page 2. 

so--.......:ir ..=--::::o--..._--nl3 
s 

R'C._ ___ ___, 
Re>-----___, 

RS FLIP-FLOP 

A0----!~~-------030 

B 
Co---<>-"'~ 

Dn------
E n-------' 
F n--------' 

SIX INPUT GATE 
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9921 LOW POWER GATE EXPANDER 
This e11ement is a double gate without I 
the node resistors. Its output terminals 
may be connected in parallel to those of 
the 9910 or 9911 elements to increase 
the fan-in capability of the circuit. Pin I 
8 of the element must always be con-
neded-f6--Vcc. - -- - - -- - - l 

I 

I 

I 

8 

2 

4 

FUNCTIONS 

POSITIVE LOGIC: 
7=1+2 
6=3+5 

NEGATIVE LOGIC: 
7 =1-2 
6="3-5 

INPUT PIN LOAD 

1 
2 
3 
5 j 

SCHEMATIC DIAGRAM 

7 
0 

'~l 
4 

TYPICAL RESISTOR VALUES 
R 1 &:\kO .,i = ..... - · .... -

LOADING RULES 

FACTOR OUTPUT PIN I DRIVE FACTORS 

1 6 1 -0.5 
1 7 -0.5 
1 I 1 

I 
I 

Note: For more information on loading rules and for parallel combination of elements, see page 2. 

TYPICAL APPLICATIONS 

1.0 ~JOI-
9910 

4 
l~ 3 

1.33 

1.33 

4-32 

1.33 ~--'--~l J 3.5 

0.---t---CI 3.5 1.33 

1.33·-~--~ 

l.33l ,__ __ _. 

~~:~ 
1.33~ 
1.330 -= I 



9923 MEDIUM POWER JK FLIP FLOP* 

The 9923 Industrial Flip-Flop is a fully 
integrated, monolithic circuit. This ele
ment is designed. for use in industrial 
shift-register and binary counting appli
cations. The 9923 JK Flip-Flop is com
patible with the basic Industrial Micro
logic® integrated circuit family and is 
guaranteed to operate at a frequency of 
2.0 MHz minimum over the 0°C to 70°C 
temperature range. 

TYPICAL APPLICATIONS 

0 1 2 3 

RESET 

CP 

MODE SUPPRESSOR 
x 

4 

FUNCTIONS 
SET CLEAR OUTPUT 
(1) (3) (7) 

t = n t = n +1 
H H X" 
H L H 
L H L 
L L X" 

H =HIGH 
L=LOW 
X IS THE OUTPUT STATE 

AT TIME n 
A HIGH ON PIN 6 WILL PRESET 
OUTPUT P!N 7 LO\~ 

SCHEMATIC DIAGRAM 

6 7 

TYPICAL RESISTOR VALUES 
R, = 260Q R4 = 300U 
R2 = 450n Rs = 700n 
Rl = 640n 

LOADING RULES 

INPUT PIN 

1 
2 
3 

LOAD FACTOR 

3 
5 
3 

OUTPUT PIN 

5 
6 
7 

DRIVE FACTOR 

10 
3 
10 

Note: For more information on loading rules and for parallel combination of elements, see page 2. 

TRUTH TABLE DECODING 

CT x y z 1 2 
0 L L L x z 
1 H L L x y 

4 5 2 H H L y z 
3 H H H x z 
4 L H H x y 
5 L L H y z 

TIME DIAGRAM: 

CP 

XJ I 
y ____ _. I 

MOD 6 SHIFT REGISTER COUNTER WITH DECODING L __ 
z-------~ 

" This element also available in the epoxy package. 
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9926 MEDIUM POWER JK FLIP FLOP 

The Fairchild JK Flip-Flop is a complete, 
general-purpose, storage element suit
able for use in shift registers, counters 
or any type of control function. 
The JK Flip-Flop differs from ordinary 

~~/~i~!~10?a~_iie{~1f-i~-~~?=i~e6if~- -I 
one inputs. In the JK Flip-Flop simulta- 1· 

neous ones on both the set and clear 
inputs cause the output state to toggle 
(reverse). This feature enhances the op
eration of the JK Flip-Flop in binary 
counters, as no external feedback con· 
nections are required. The toggling ac
tion can also be used to advantage for 
minimizing the logic structure of con· 
trol units. 
The unique input triggering circuit per
mits the JK Flip-Flop to respond to nega
tive clock pulse transitions as short as 1 
nanosecond or as long as 100 nanosec
onds. 
Asynchronous preset and preclear in
puts are included for presetting coun
ters, inserting parallel data in registers, 
and similar applications. 

This element is guaranteed to operate 
at a frequency of 8.0 MHz minimum 
(20.0 MHz typical) over the 0°C to 
70°C temperature range. 

TYPICAL APPLICATIONS 

! 

I 

10 

16 

3 

6 

3 

FUNCTIONS 
SET CLEAR OUTPUT 
(2) (4) (9) 

t = n t = n +1 
H H X" 
H L H 
L H L 
L L X" 

H =HIGH 
L=LO\V 
X IS THE OUTPUT STATE 

AT TIME n 

INPUT PIN 

1 
2 
3 
4 

LOAD 

-1 

I 

l 

SCHEMATIC DIAGRAM 
10 
Vee 

~~~!~ 1·q~ 9·;h -1 -- --~--~··0•·1 
I I 

TYPICAL RESISTOR VALUES 
R1 = 3kn RJ = 900Q Rs= 640n R1 = 550!.1 
R2 = l.OkQ R4 = 700Q R6 = 600n Rs= 300Q 

LOADING RULES 

FACTORS 

3 
3 
6 
3 

) 

OUTPUT 

"7 , 
8 
9 

PIN DRIVE FACTOR 

16 
3 

16 

Pin configurations for T0-5, Cerpak and Flatpack are identical. 

cou;__' ~ I ~ I ~ I ~ I p@l I} COUNTER 

LO= GATE 

PARALLEL! 

9914 

PARALLEL2 

LEAST SIGNIFICANT STAGE 

9914 

PARALLEL4 

9914 

PARALLEL 8 

BINARY COUNTER ANO SAMPLING CONTROL 

9914 

PARALLEL 16 

9914 

MOST SIGNIFICANT STAGE 

RESETu--------------t----4>-------+--+------' 

9914 

1-2-4-8, MOD 10, COUNT UP COUNTER (POSITIVE LOGIC) 

4-34 
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9927 MEDIUM POWER QUAD INVERTER 

The Quad Inverter element is a four-
input resistor-transistor-logic inverter 
circuit. This circuit is very useful where 
a complement of several signals is de
sired simultaneously. 

5 
GND 

FUNCTIONS 

POSITiVE AND 
NEGATIVE LOGIC: 

H =A· 
G=B 
F=C 
E=D 

LOADING RULES 

INPUT PIN LOAD FACTORS OUTPUT PIN DRIVE FACTOR 

1 3 6 16 
2 3 7 16 
3 3 8 16 
4 3 9 16 

Note: 

For more information on loading rules and for parallel combination of elements, see page 2. 

TYPICAL APPLICATIONS 

SCHEMATIC DIAGRAM 

10 

TYPICAL RESISTOR VALUES 
R1 = 450S1 
Ri = 640S1 

LOADING CHART 

10 

3 16 

3 16 

3 16 

3 16 

5 

DELAY INTRODUCED IN EACH STAGE IS A FUNCTION OF RC TIME CONSTANT 

PULSE DELAY /SHAPER CIRCUIT 
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LOW POWER ELEMENTS·· PROPAGATION DELAY GUARANTEED LIMITS 

ELEMENT 

9908 

9909 

9910 

9911 

9912 

9913 t1-s-, t1-6-

t1-s+, ti-6+ 

t2+1-r t1-2+ 

tl-2-1 t2-I-

ns(max) 

80 
100 

90 
70 

40 
50 

70 
90 

100 
80 

80 
120 

60 min 
30min 

_n_ I 
I I I 

-11-~ 
500ns -

I i 

,,, 1 i1soo 

116pflf FD600 F0600 

GROUND 
UNUSED 

-=- 7 INPUT PIN 

l.SK1 5 

JL l µ20pf ·111, ••• _J ~ F0600 

SOOns 7 7 
-=- 1~8 V 

GROUND 
_UNUSED 

•cc 

xl 
500 ft& -

l 
4-36 

- INPUT PINS 

-4BpF FD600 

GROUND 
Ul'OUSED 

7 !~~UT p-1~5 

•1-6-

~ 
_: \_ . 

~, \:E'l-5-

- •1-•n 



r 

I 

I 

MEDIUM POWER ELEMENTS 

ELEMENT 

9900 

9903 

9905 

9904 

9907 

9914 

9915 

9923 

9926 

9927 

ti+b-

ti-b+ 

t1+7+ 
t,_7_ 

t3+b-
t3-b+ 
t1+7+ 
t,_7_ 

ti+b-

tz-6+ 

tz-7+ 
tz-7-
tz-s+ 

tz-s-

tztB

tz St 

MAX. 

32 ns 
32 ns 

20 ns 
32 ns 

30 ns 
26 ns 
42 ns 
42 ns 

20 ns 
32 ns 
38 ns 
38 ns 

20 ns 
32 ns 

20 ns 
32 ns 

20 ns 
32 ns 

80 ns 
50 ns 
80 ns 
50 ns 

60 ns 
60 ns 
60 ns 
60 ns 

20 ns 
32 ns 

PROPAGATION DELAY GUARANTEED LIMITS 

A 

PROPAGATION DELAY AND TOGGLE TEST CIRCUIT FOR JK 9923 OR 9926 

IN 

6801.!±5% 

51Q TOP VIEW 

T0-5 

SCOPE 

~-~900 
~SYNC 

D = FD600 at temperature of 
element under test. 

Capacitance values include jig 
and probe. 

!11900 

l~D 

°l __ 

I 

SWITCHING TIME TEST CIRCUIT: (FOR A GATE TYPE DEVICE) 

Vee 

PIN 2 

PIN 4 

0.5V 0.5V 

tx ±Y + 

input pinJWJj 
input slope 
output pin 
output slope 

Switching time test circuit shown above is for µL 9915, but the 
input and output loading circuit shown is the same for Micro
logic 9900, 9903, 9904, 9905, 9907, 9914, and 9927 ele
ments. By appropriately connecting the input and output pins 
of the device under test (0.U.T.) in the circuit above, switch
ing speeds could be measured in any of the said elements. 
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LOW POWER RTµL 
PLANAR* EPITAXIAL LOW POWER RESISTOR-TRANSISTOR 

MICROLOGIC ® INTEGRATED CIRCUITS 

WHAT IS LOW POWER RT µL? 

Fairchild Low Power RT µL Integrated Circuits are a set of compatible, 
integrated logic building blocks. The elements are manufactured using 
the Fairchild Planar* epitaxial process by which all the necessary tran
sistors and resistors are diffused into a single silicon wafer. The indi
vidual RTL gates within the logic blocks are interconnected by metal 
over oxide. 

SPEED AND POWER 

Low Power RT µL is characterized by very low propagation delays at low 
DC power dissipation. Typical propagation delay for the basic RTL cir
cuit is 40 nanoseconds, and its power dissipation is typically 2 mW. 

ABSOLUTE MAXIMUM RATINGS (25°C Free Air Temperature) 

8V Maximum voltage applied to pin 8 (continuous) 
Maximum voltage applied to any input pin ±4.0 volts 

-65°C to +150°C 
250mW 

Storage Temperature 
Maximum Power Dissipation 
Maximum Voltage applied to pin 8 (Pulsed, :::;; 1 second) 12 v 

AMBIENT TEMPERATURE OPERATION 

PURCHASING INFORMATION 

Purchasing Agent please note: 

To order part, the following 
numbering system should be 
used to expedite handling. The 
complete number will be a I seven digit number with the 

I designations as follows. 

I ABCDEFG 

I A = 9 for all elements. 

B = 5 for the T0-5 package. 
1 for the flat package. 

COE =the four digit number 
denoting the specific ele
ment desired (i.e. the 
buffer) would be 9909. 

F = 2 for Planar epitaxial 
materiaL 

= 1 for -55°C to +125°C 
operation. 

Low Power RT µL Integrated Circuits may be used in accordance with the Loading Chart below through the full military temperature 
range of -55°C to +125"C. Nominal Supply voltage is 3.00 Volts. The Loading Chart below is valid for Vee = 3.00 Volts ± 10%. 
improved speed and Noise Immunity will result if Vee is increased above 3.00 Volts to a maximum of 3.66 Volts at +125°C with 
maximum Vee increasing linearly to 4.5 Volts at -55°C. 

ELEMENTS 

The 9908 Element (ADDER) performs MOD 2 Addition, the exclusive OR function, and control of 2 data streams (pins 1 and 5) by 
tying pins 2 and 3 together to control. 

The 9909 Element (BUFFER) is a 2 input, high fan-out, inverting gate, with internal timing resistor. 

The 9910 Element (DUAL GATE) is a dual, 2 input gate. 

The 9911 Element (GATE) is a 4 input gate with added inverter for the output to generate OR, NOR, AND, and NAND functions. 

The 9912 Element (HALF-ADDER) is a two-level AND-OR gate with added output inverter. 

The 9913 Element (TYPED FLIP-FLOP) is a gated D-Flip-Flop with asynchronous set and reset inputs suitable for shifting and counting. 
The 9913 was previously known as an R, Register, or Full Shift Register Eelement. 

The 9921 Element (EXPANDER) is a dual 2 input gate without node resistors, to be used when increased fan-in is required. 

LOW POWER RTµL LOADING CHART valid for system operation from -55°C to +125°C (symbols shown top view) 

1 4 

6 
1 3 

.8 
5 

.8 

1~
1 7

6 4 1 4 

1 
3 5 

1 
9908 9910 

''.§': ,·.' 
1 I 3 

3 5 

9911 9912 9913 

':'-Planar is a pateRtBd Fakcrnki process. 

t==~IRCHILO 

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

The number of elements that may be driven by an output terminal may consist of any combination of elements whose summation 
of input loading does not exceed the output terminal driving capability. 

Unused input pins should be tied to ground. 

See expander element (9921) for paralleling. 

FIG. 1 
TYPICAL POWER DISSIPATION VS. Yee 

8.0 

;;:: 
E 
I 6.0 ? 

.., 
0 
0 
z 
0: 
LU 
"-
0: 

~ 
~ 
U.J 
(!) 

~ 
< 

4.0 

2.0 

0 
0 

ll 
11 

[ 
l1 

17 

2.0 4.0 6.0 

Vee - VOLTS 

FIG. 3 
TYPICAL INPUT CHARACTERISTICS 

1.0 1.2 l.4 1.6 0.2 o.4 o.s 0
11

;s 
VIN - VOLTS 

f--------.-80-V ..... : ____ 25'C 

f--------,_9=7=v._: ---- -SS'C 

'-------.
5
-
9

-V..__ ___ 125'C 

8.0 

Note: This curve will apply as Vee is increased from 
3 V to 5 V with small decrease in 11N for same V 1N. 

FIG. 2a 
TYPICAL SIGNAL LEVEL VS. TEMPERATURE 

1.6 

.... ... 

Yee = 3.0V 

FAN ~ur = 
1

1 wORsT dAsE MAx. dM1rs ~ 
I I I I I I 

0.4 ;+----l--+--+--+--+----+--4 

91=~~=t==:l:=~~F~.0~.~=~4::;=~ 
0'-*-----'---'-~--'-----'--'--'F~.O~.~=~l__. 

-55 -25 25 50 75 100 125 

TEMPERATURE - 0 e 

FIG. 4 
TRANSFER CHARACTERISTICS 

F.O. = 1 
1.4 -.....~ 

1---1-_T1 i;/\ T 
Vee= 3V 

en 1.2 F.0. ll::!._ !Y: \ 1 

'.::; 1.0 "\\ 1 "ll 
~ T 1-. \ 
~ 0.8 I\ \ \ 

>o 0.6 t----+--+-IH---l--+-11--1--+--+--I 
12i'Cl 25'C -55'e 

o.4 T 1 
VoN ·Your ~ .__ v,N · VcE 

0.2 f- rEr POTT r-....._'l..,..__"'l.;;i:..._TE_..~-T-PO .. ~.~=·-::;:::j 
O'---'---'--~--'----'-~-'--_J 

0 0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6 

VIN - VOLTS 
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FIG. 2b 
TYPICAL SIGNAL LEVEL VS. TEMPERATURE 

Yee = 4.0V 

0.4 

-55 -25 25 50 75 

TEMPERATURE - 0 e 

TYPICAL VoN VS. Vee 

-55°C +25°C +125°C 

Vee =3 V .890 .680 .530 

Vee =4V .940 .710 .550 

Vee =5 V .990 .750 .575 



FIG. 5 TEST CIRCUIT FOR NOISE THRESHOLD MEASUREMENTS 

600 

I 
500 

> 
E 
I 400 

300 

200 

100 

0 
2.0 

CLOSE FOR 
F.0. = 3 7 F.0. = 4 

VBOT O 

FIG. 6 FIG. 7 

Vee Vsor 

3V 1.8 v 
4V 2.0V -· ···-

5V 2.4 v 
6V 2.9 v 

Note that elements with specified 

I 
I r 
I 

I 
I 

fan-out = 4 have good immunity I 
to worst case ground noise in a test I 
circuit when used in a fan-out= 5 

configuration. 

FIG. 8 
DC NOISE THRESHOLD VS. Yee DC NOISE THRESHOLD VS. Yee DC NOISE THRESHOLD VS. Yee 

3.0 

800 .---.,..--..,----,---.------.--,.--..-----, 

I T = ~55'C I 

I 
4001----~------..-.----------; 

GREATER NOISE THRESHOLD 
I I I I I o...__,__~~-_,___, _ _,__._.___, 

4.0 5.0 6.0 2.0 3.0 

Vee - VOLTS Vee - VOL TS Vee - VOLTS 

FIG. 9 FIG. 10 
TYPICAL PULSED NOISE THRESHOLD TYPICAL PULSED NOISE THRESHOLD 

VERSUS PULSE WIDTH VERSUS PULSE WIDTH 

FAN OUT= 4 

i----+--~1+---+-V·cc = 3.0 to 6.0 v 
TA = -55 to 125'C 

O'----"'---~--'---'---'---' o.___..___....._ _ _,_ _ __.__~-~ 
0 10 20 30 40 50 60 0 10 20 30 40 50 60 

PULSE WIDTH - ns PULSE WIDTH - ns 
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FIG. 11 TEST CIRCUIT AND TABLE FOR TYPICAL t,,d MEASUREMENTS 

5 STAGES 

u----l.- SCOPE 

I 
ELEMENTS UNDER 

6 
TEST , 

------

~· ,e ·~ 
L '~l~ 
W-~JJ ~ 
Connect pin 8 to Vee 
Con01ect pin 4 to grourid. 
Connect all unused input pins to ground 

1 1 
AVERAGE tpd = fosc x 10 

R INPUT OUTPUT OTHER 
ELEMENT PIN NO. PIN NO. INPUTS NOTE 

9908 ADDER 00 3 7 PINS 2 & 5 2 TO 1.8 V 

9909 BUFFER 22on 3 6 1 

9910 DUAL GATE 00 1 7 2, 3, & 5 2 TOGND 

9912 HALF ADDER 00 2 6 PIN 3 TO 2 1.8 v 

TEST FOR 9909 ELEMENTS 
1. All "A" switches left open in tpd test for 9909 element. 
2. For curves shown, fan-out= 1 corresponds to switch "A" open; and for 

fan-out= 4, switch "A" closed. 

AVERAGE PROPAGATION DELAY VERSUS CAPICITANCE 

FIG. 12 FIG. 13 FIG. 14 
70 70 

60 60 

50 ~ 50 
I 

'O 'O 'O 
0. 0. 0. 

w 40 w UJ 40 

~ 30 ~ 30 ~ 30 

Vee= 3V Vee = 4V 

FANOUT=l FAN OUT= 4 FAN OUT = 4 
20 20 20 

10 10 10 
0 10 20 30 40 50 60 0 10 20 30 40 50 60 0 10 20 30 40 50 60 

LOAD CAPACITANCE - pf LOAD CAPACITANCE - if LOAD CAPACITANCE - pf 

FIG. 15 FIG. 16 FIG. 17 
70 90 90 , , , , , 
60 80 

80 

~ 50 70 

'O 0. ,.-""' 'O 

0. 
0. 

40 w 60 w 70 

~ 30 ~ 50 ~ 
---· V CC = 3V 60 

20 40 
-Yee =4v Vee = 3V 

FAN OUT = 4 OUTPUT LOAD = 220Q 
FAN OUT = 1 THRU 4 

RESISTOR TO GND I 

10 
0 10 20 30 40 50 60 

30 
0 100 200 

50 
300 400 500 600 0 10 20 30 40 50 60 

LOA'D CAPACIP-NCE - pf LOAD CAPACITANCE - If LOAD CAPACITANCE - pf 
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9908 LOW POWER LOGIC SYMBOL AND FUNCTIONS 

RTJ>L ADDER 
8 

I 
THE LOW POWER RTµL POSITIVE LOGIC 

ADDER PERFORMS THE 

i MOD 2 ADDITION OR EX- i I 
C LUSJVLDR F_li_N_CTJ ON; I 

I i-- 6 = (j~~)-= 3•5 I 
I 

!T ALSO !S USED TO SE-

I LECT ONE OF TWO DATA I 7 = (1+2) c3+5) I STREAMS UNDER CON-

I I 
I 4 

TROL OF A SINGLE GATE 
I SIGNAL. 

I 
! I 
I 

I I 
I AVERAGE POWER I NEGATIVE LOGIC 8 I 

I 
i 

I DISSIPATION (25°C} 

I 10 mW I 
I 

2 6 I 
6 = (3·5) = 3+5 I 

7 = 1•2+3·5 I 
4 

I 

I SWITCHING TIME TEST CIRCUIT 

T.P. 
3.6 k ? 

51 Q I 

FD 600 

Test 
No. Test Note 

Pin 1 

1 '3 GND 
2 Is GND 
3 11 V1N 
4 Ii Vsor 
5 lb GND 
6 '7 I VoN 
7 '7 I GND 
8 vb GND 
9 vb GND 
10 V1 VoFF 
11 V1 Vsor 

12 V1 Vsor 
13 Is GND 
14 t3 7+ GND 
15 t3+7- GND 

T.P. 

9 
I 

ti
, I 

7500 

16pFI 

Pin 2 

GND 
GND 
VBOr 
V1N 

GND 
GND 
VoN 

GND 
GND 
VoFF 
Vsor 

Vsor 
GND 
VBOr 
Vsor 

FD 600 

GROUND 
__l_ UNUSED 
-::- INPUT PIN 

T E S T c 0 

Pin 3 Pin 4 

V1N GND 
GND GND 
GND GND 
GND GND 
VoN GND 
VoFF GND 
VoFF GND 
VBOT GND 
VoFF GND 
GND GND 
Vsor GND 
Vsor GND 
GND GND 

Pulse in GND 
Pulse in GND 

4-42 

N D IT 

Pin 5 

GND 
V1N 

GND 
GND 
VoN 
VoFF 
VoFF 
VoFF 
Vsor 
GND 
Vsor 
VBOT 
GND 
VBOr 
Vsor 

CIRCUIT DIAGRAM 

l8 

•2f •2l •2t ~~2l •2t 7 
a ----r---

• "".i. . 6 

I 

3 Ri 

Typical Resistors 

R, = 1.5 kQ 

Rz = 3.6k!.1 

I 0 NS TEST LIMITS 

Pin 6 Pin 7 Pin 8 MIN. MAX. 

Vee .8l1N 
Vee .8l1N 
Vee liN 
Vee l1N 

V1N Vee IA3 
V1N Vee IA4 
V1N Vee IA4 

Vee Vee 
Vee Vee 
Vee Vee 

V1N Vo;; Ver,. 
VoN Vee Vour 

VLL IL 
Pulse out Vee 80 ns 
Pulse out Vee 100 ns 



9909 LOW POWER 
RTvl BUFFER 

THE LOW POWER RTµL 
BUFFER IS A LOW IMPED
ANCE INVERTING DRIVER 
CIRCUIT. THE ELEMENT 
CAN SUPPLY SUBSTAN
TIALLY MORE OUTPUT 
CURRENT THAN THE BASIC 
RTL CIRCUIT. A RESISTOR 
IS INTERNALLY CONNECT
ED TO THE BUFFER ELE
MENT INPUT WHICH MAY 
BE RETURNED TO THE 
SUPPLY VOLTAGE IF CA
PACITIVE COUPLING IS DE
SIRED. TYPICAL APPLICA
TIONS OF THIS TYPE CON
NECTION ARE ASTABLE 
AND MONOSTABLE MULTI
VIBRATORS, AND FOR THE 
DIFFERENTIATION OF 
PULSES. 

AVERAGE POWER 
DISSIPATION (25°C) 

10 mW at 50% Duty Cycle 

SWITCHING TIME TEST CIRCUIT 

3.6 k 

LOGIC SYMBOL AND FUNCTIONS 

POSITIVE LOGIC 8 

2 6 

4 

NEGATIVE LOGIC 
8 

6 

4 

T.P. 

r·· 240 pf 220Q 

__n_ 

~I ~ 
GROUND 
UNUSED 

-=- -=- -=- -=- INPUT PIN 
500 ns 

Test T E S T c 0 N D IT 

No. Test Note 
Pin 1 Pin 2 Pin 3 Pin 4 Pin 5 

1 '2 V1N Veor GND 
2 '3 Vaor V1N GND 
3 v6 VoFF • VoFF GND 
4 v6 VoN GND GND 
5 vb GND VoN GND 
6 vb V1N GND GND 
7 v6 GND V1N GND 
8 la GND GND GND 
9 t3+6- GND Pulse in GND 
10 tl-6+ GND Pulse in GND 

I 
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CIRCUIT DIAGRAM 

R2 

Ri 
2 

Rl 

Ri 

4 

Typical Resistors 

R2 = 3.6kn 
R, = l.5kn 
R3 = 100!1 

I 0 NS TEST LIMITS 

Pin 6 Pin 7 Pin 8 MIN. MAX. 

Vee 211N 
Vee 211N 

V1N Vee IAe 
VRH Vee Vour 
VRH Vee Vour 
VRH Vee Vee 
VRH Vee Vee 

Vee IL 
Pulse out Vee 90 ns 
Pulse out Vee 70 ns 

I 

I 

I 

I 
I 

l J 



9910 LOW POWER 
RTt>L DUAL GATE 
TH.E LOW POWER RT,ul 
DUAL GATE MAY BE USED 
AS A PAIR OF NOR GATES. 
AS AN R-S FLIP-FLOP, AS A 
PAIR OFTNVERTrns·; OR "AS- -
A DOUBLE INVERTER. IT 
MAY ALSO BE USED WITH 
THE LOW POWER RT µL 
GATE EXPANDER TO IN-
CREASE ITS FAN-IN CA-
PACITY. 

AVERAGE POWER 
DISSIPATION (25 ° C) 

4mW 

SWITCHING TIME TEST CIRCUIT 

Test 
No. 

1 
2 
3 
4 
5 
5 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 

~cc 

3.6 k 

J_ 
500 ns 

Test Note 

11 

'2 
'3 
Is 

'7 
I 
lo 

V1 

V1 

v6 
Vo 

Vo 

v. 

·LOGIC SYMBOL .AND FUNCTIONS 

I 
I 

POSITIVE LOGIC 

7= 1+2 

6=3+5 

NEGATIVE LOGIC 

7=1•2 

6=3·5 

T.P. 

8 

2 

4 

8 

2 

·4 

T.P. 

FD600 

j_ GROUND 
- UNUSED 
- INPUT PINS 

T E S T c 0 

Pin 1 Pin 2 

V1N Veor 

Veor V1N 

GND GND 
GND GND 
VoFF VoFF 

GND Veor 

VoN GND 
GND VoN 

GND GND 
GND GND 
GND GND 
GND GND 

V1N GNO 
. GND V1N 

GND GND 
Pulse.in GND 
Pulse in GND 

Pin 3 

GND 
GND 

V1N 

Veor 

Veor 

VoFF 

GND 
GND 
VoN 

GND 
V1N 

GND 
GND 
GND 
GND 
GND 
GND 

Pin 4 

GND 
GND· 
GND 
GND 
GND 
GND 
GNO 
GND 
GND 
GND 
GND 
GND 
GND 
GND 
GND 
GND 
GND 
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6 

6 

N D (T 

Pin 5 

GND 
GND 
Veor 

V1N 

GND 
VoFF 

GND 
GND 
GND 
VoN 

GND 
V1N 

GND 
GND 
GND 
GND 
GND 

CIRCUIT DIAGRAM 

R2 

7 
Ri 

R1 
2 

Typical Resistors 

R1 = 1.5 k 

Rz = 3.6k 

I 0 NS 

Pin 6 Pin 7 

V1N 

V1N 

8 
9 

Pin 8 

Vee 

Vee 

Vee 

Vee 

Vee 

Vee 

Vee 

Vee 

Vee 

Vee 

Vee 

Vee 

Vee 
Vee 

Vee 

Pulse out Vee 

Pulse out V cc 

R2 

·TEST 

MiN. 

IA4 

IA4 

6 
Ri 

5 

Ri 
3 

LIMITS 

MAX. 

f1N 

liN 

bi 
f1N 

fAM 

fAM 

Vour 

Vour 

Vour 

Your 

Vee 

Vee 

V-e-r: 

Vee 

IL 
40 nsec 
50 nsec 

I 
I 

I 



9911 LOW POWER LOGIC SYMBOL AND FUNCTIONS CIRCUIT DIAGRAM 

RT1>L GATE 8 

THE LOW POWER RTµL POSITIVE LOGIC 8 

GATE MAY BE USED AS AN 
OR GATE BY APPLYING 
TRUE INPUTS; THE PIN 7 6 

2 6 R1 
OUTPUT IS THEN THE 

7=1+2+3+5 
TRUE OR FUNCTION OF R1 

THE INPUTS, AND THE PIN 6= 1+2+3+5 
2 

R1 
6 OUTPUT IS THE INVERSE, 4 3 

OR NOR. R1 
5 

AVERAGE POWER 

DISSIPATION (25°C) NEGATIVE LOGIC 8 
4 

4mW Typical Resistors 

R1 = l.5kn 
2 6 

Rz = 3.6kQ 
7 = 1•2•3•5 

6 = 1•2•3•5 
4 

SWITCHING TIME TEST CIRCUIT 

Vee 

T.P. T.P. 

7500 

FD600 
_fL 

_J f- -=-
500 ns 

GROUND 
- UNUSED 
- INPUT PINS 

Test 
T EST c 0 ND IT I 0 NS TEST LIMITS 

Test Note 
No. Pin 1 Pin 2 Pin 3 Pin 4 Pin 5 Pin 6 Pin 7 Pin 8 MIN. MAX. 

1 11 V1N Veo1 Ve01 GND VsoT Vee ltN 

2 lz Veo1 V1N Ve01 GND VsoT Vee liN 

3 '3 VeoT Vso1 V1N GND VeoT Vee ltN 

4 Is Veo1 Vso1 Vso1 GND V1N Vee ltN 

5 lb VoFF VoFF Vo FF GND VoFF V1N Vee IAJ 

6 h GND GND GND GND GND VoFF V1N Vee IA4 IAM 

7 vb VoN GND GND GND GND Vee VouT 

8 vb GND VoN GND GND GND Vee Vou1 

9 vb GND GND VoN GND GND Vee Vou1 

10 vb GND GND GND GND VoN Vee Vou1 

11 vb V1N GND GND GND GND Vee Vee 

12 vb GND V1N GND GND GND Vee Vee 

13 vb GND GND V1N GND GND Vee Vee 

14 vb GND GND GND GND V1N Vee Vee 

15 V1 GND GND GND GND GND VoN Vee Vou1 

16 V1 GND GND GND GND GND V1N Vee Vee 

17 '8 GND GND GND GND GND VLL IL 

18 ti-7- Pulse in GND GND GND GND Pulse out Vee 70 ns 

19 t1+H Pulse in GND GND GND GND Pulse out Vee 90 ns 
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9912 LOW POWER 
RTvL HALF ADDER 

THE LOW POWER RTµL 
HIJ\LF-ADDER IS A MULTI
PURPOSE COMBINATION 
OF THREE BASIC RTL CIR
C Uf TS. ---THf · -eeffflGtJAA:-
T I ON iS WELL SU iTED AS A 
COMPLETE HALF-ADDER, 
AN EXCLUSIVE OR GATE, 
01~ ANY OTHER SIMILAR 
LOGIC CONSTRUCTION. 

A'~rERAGE POWER 
DISSIPATION (25°C) 

LOGIC SYMBOL AND FUNCTIONS 

POSITIVE LOGIC 8 

I 2~• 
r 7 = (1+2) (3+sj ~6 7-
1 6 = l·2+3·5 3~5 I - - - 4 

NEGATIVE LOGIC 8 

8mW 

I
I i 2 6 

I 

I 
! 
I 
l -
I 
i 
! 
I 
I 

I 

CIRCUIT DIAGRAM 

R2 

Rl 

Ri 
2 

R1 
3 

5 
R1 

Typical Resistors 

R1 = 1.5kQ 
Rz = 3.6kQ 

8 

R2 

--~~l--~--4,__-4-~7 i 
- -1 

6 I 

I 
. I 1=1·2+3·5 

I 6 = c1+2> c3+5> 

L~~~~l~~~-
4

~-L-~~~~~~ 
I swrrCHING TIME TEST c1Rcu1T 

I 

T.P. T.P. 

3.6 k ? ? 
I 51 Q I 

~ -fo I I 

I 
I ' £'00 
I , ,. "T FD600 

t1+6-~ 

__IL_ I I I 
FD600 

L __ ---+1 ~ 1 ll ~GROUND 500 ns UNUSED -=- -=- - 1.8 v -=- INPUT PINS 

~~ T EST c 0 ND IT I 0 NS TEST LIMITS 
Test Notes o. Pin l Pin 2 Pin 3 Pin 4 Pin 5 Pin 6 Pin 7 Pin 8 Min~ M.AJC. 

1 11 V1N Veor GND GND GND Vee liN 
2 b Vr;c:JT v, .. GND GND GND Vee liN 
3 '3 GND GND V1N GND Vsor Vee l1N 
4 Is GND GND Veor GND V1N Vee l1N 
5 '7 VoN GND VON GND GND V1N Vee !A3 

6 11 GND VoN GND GND VON V1N Vee jA3 
7 lb GND GND GND GND GND V1N Vee IA4 
8 vb VBOT Vmr Vror GND V'!OT VoN Vee Your 

9 v6 VBOT Veor Vsor GND Vaor V1N Vee Vee 
10 V1 VoFF VoFF Veor GND VBOr Vee Vee 
11 V1 Veor Veor VoFF GND VoFF Vee Vee 
12 la GND GND GND GND GND VLL I 

I 
13 T1+6- IPulse in GND GND GND Voor Pulse out Vee 100 ns 
14 T1-6+ Pulse in GND GND GND Voor Pulse out Vee 80 ns 

I 
I 
L__ 
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9913 LOW POWER LOGIC SYMBOL AND FUNCTIONS 

RTµ.L TYPE D 
FLIP-FLOP 8 DIRECT INPUTSPI 

THE LOW POWER RTµl 3 7 6 5 
-------

TYPE D FLIP-FLOP IS A L L NC Nc121 
COMPLETE, GENERAL PUR- 2 6 L H L H 
POSE STORAGE ELEMENT. 
THE STATE OF INPUT 2 IS H L H L 

STORED WHEN INPUT 1 H H L L 

CHANGES FROM HIGH TO 4 

LOW. A SUBSEQUENT 
CHANGE OF INPUT 2 WHILE 
INPUT 1 IS LOW HAS NO 
EFFECT. THE 9913 FLIP- CIRCUIT DIAGRAM 

FLOP HAS APPLICATION IN i 
SHIFT REGISTERS, COUNT- •2~ 
ERS, AND CONTROL CIR- I 7 

CUITRY. 

AVERAGE POWER 

DISSIPATION (25°C) 
•1 •1 •s 

12mW 

Typical Resistors R, = 1.5kn R4 = 180!1 
R1 = 3.6kn Rs= 48011 

Test T EST c 0 ND IT I 0 NS 
Test Note No. Pin 1 Pin 2 Pin 3 Pin 4 Pin 5 Pin 6 

1 Vs Veor GND VoN GND 
2 v6 Veor GND Vear GND 
3 Vs Veor GND GND GND Voo 
4 v6 Veor GND GND GND VoN 
5 Vs Veor GND V1N GND 
6 v6 Vror GND Vear GND 
7 Vs Veor GND GND GND V1N 
8 v6 Veor GND GND GND V1N 
9 I, V1N GND GND GND 
10 I, V1N Veor GND GND 
11 Is VoN Vear VoFF GND V1N 
12 16 VoN GND Vear GND V1N 
13 Is 1 VoFF GND VoFF GND V1N 
14 16 1 VoFF Voo Vear GND V1N 
15 Ii 1 VoFF V1N GND GND 
16 '3 1 VoFF Vear V1N GND 
17 '7 1 VoFF GND GND GND 
18 Vs 1 VoFF VoN GND GND 
19 v6 1 VoFF VoFF Vear GND 
20 Is GND GND GND GND 
21 t1-6- Pulse Tie to GND GND Pulse 

In Pin 5 Out 
22 t1-6+ Pulse Tie to GND GND Pulse 

In Pin 5 Out 
23 t1-s- Pulse Tie to GND GND Pulse 

In Pin 5 Out 
24 t1-s+ Pulse Tie to GND GND Pulse 

In Pin 5 Out 
25 t1+1- Pulse 1 Pulse 2 GND GND Pulse 

In In Out 
26 t1-2- Pulse 1 Pulse 2 GND GND Pulse 

In In Out 
27 t1-1- Pulse 1 Pulse 2 GND GND Pulse 

In In Out 
28 t1-2+ I Pulse 1 Pulse 2 GND GND Pulse 

J In In Out 

Note 1: Voltage applied to Pin 1 changes from VRL to specified value prior to making measurements. 
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GATED INPUTfll 

t = n t=n+l 

2 6 5 

H H L 

L L H 

1. Pin 1 must be high 
2. NC = no change 
3. Pins 3 and 7 must be low 

R2 ~ 
•1 

•1 

TEST 

Pin 7 Pin 8 MIN. 

Vear Vee 
VoN Vee 

GND Vee 
GND Vee 
Vear Vee 
V1N Vee 

GND Vee 
GND Vee 
GND Vee 
GND Vee 
Vear Vee 1 ... ] 
VoFF Vee 1 ... ] 
Vear Vee 1 ... 3 

VoFF Vee 1 ... ] 
GND Vee 
GND Vee 

V1N Vee 
Vear Vee 
GND Vee 
GND VLL 
GND Vee 

GND Vee 

GND Vee 

GND Vee 

GND Vee 60 ns 

GND Vee 30 ns 

GND Vee 60 ns 

GND Vee 30 ns 

-------, 

I 

5 
-0 

•1 3 
--0 

4 
--0 

~ 

J 
LIMIT 

Ml AX. 

" ' 
' \ 
' \ 

OUT 

'·';)UT 

/,-;;,ur 
f.-:;,ur 

l'ce 

'ce 

' 
Vee 
'Ice 
f.l l1N 
3 l1N 

1. 
u 

80 

I IN 

I , IN 

i1N 
Vee 
Vee 

IL 
ns 

12Ci ns 

80 ns 

120 ns 

-----' 



CIRCUIT FOR MEASURING T1-6+r T1-6-r T1-s+, T1-s-

T.P. 
3.6k I 

I 
E I ...._ __ ....... '-Fl~:, 

_ UNUSED 
- INPUT PINS 

J[ l !'°" 
500 ns T.P. 

CIRCUIT FOR MEASURING MINIMUM INPUT PULSE WIDTH 

3.6k ~ 

I 
_J_ 

T.P. 

51 Q 9 

I20pF 

51 Q 

T.P. 
<j> 

··t_r .. 
_J_ 

VARIABLE DELAY BETWEEN PULSE 1 AND PULSE 2 

CONNECTED AS BINARY COUNTER 

JlJl 
PULSE IN 

I 
L 

iii PUT 
PINS 
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PROPAGATION DELAY 

~ tl-6-. -·-r- · .. ·- ~-s-v--- - . 

~ '1-~h-
_P_1N_s ____ ,_1 __ J__j_sv 

PIN 5 1\ I '""'\IE---rt--5-V - t 1-5-

PIN 6 --4 "~h,, 
MINIMUM PULSE WIDTH 

TYPICAL OPERATING CLOCK PULSE 
FREQUENCY VERSUS Vee 

~ 10 >------+---+--,__,..-+---+-------< .. 
>-

r:r-~-i:'-----'--+----l 
~ 4.0 f--. _....__ ____ ---~-+--__, 

u 
0 

I 
I 

TYPE D FLIP FLOP 
u 2.0 >----+---+----t---+---+-------< 

O'-----+---'------<'--~--+----' 
0 1.0 2.0 3.0 4.0 5.0 6.0 

Vee - VOL TS 

OUTPUT PIN 6 

CP INPUT PIN 1 

100 ns/div. 

I ·--r· 
I 



9921 LOW POWER. 
RTµ.L GATE 
EXPANDER 

THE LOW POWER RTµL 
GATE EXPANDER IS A DOU
BLE GATE WITHOUT THE 
NODE RESISTORS. ITS OUT
PUT TERMINALS MAY BE 
CONNECTED IN PARALLEL 
TO THOSE OF A DUAL GATE 
OR A GATE TO INCREASE 
THE FAN-IN CAPABILITY OF 
THE CIRCUITS. 
WHEN A DUAL GATE OR A 
GATE IS USED WITH THE 
EXPANDER, THE FOLLOW
ING RULES APPLY. 

1) Pin 8 of the Expand
er must be connected 
to Vee 
2) The input load fac
tor of the expanded 
gate is 1.33 
3) The output drive 
factor of the expanded 
gate is decreased by 
.5 load for every node 
added. 

AVERAGE POWER 
DISSIPATION (25°C) 

No Power Flowing 

Test 
No. Test Notes 

1 11 
2 '2 
3 '3 
4 Is 
5 V1 
6 V1 
7 vb 
8 vb 
9 vb 
10 vb 
11 V1 
12 V1 
13 '1 
14 lb 
15 lb, 7, 8 

CIRCUIT DIAGRAM 

7 

2 0---'VVI~-----' 

4 

6 

R1 
'--------A;;•Vr--O 3 

DIAGRAM FOR USE OF GATE EXPANDER 

Pin 1 Pin 2 

V1N Veor 
Veor V1N 

GND GND 
GND GND 
VoN GND 

GND VoN 
GND GND 
GND GND 
GND GND 
GND GND 

V1N GND 
GND V1N 
VoFF VoFF 

GND GND 
GND GND 

1~'4 1 
2 

' 3.0 

1.33 3, 5 

l.33 

1.33 

1.33 

1.33~3.5 1.33 
2 6 

3.S 

1.33 J 5 

l.33 

Yee 

1.33 1 7 

GATE 
l.33 

llENT 

l.33 

1.33 

=8o-

!f
,!O 

921 

921 

Example of loading rules and logic symbols 

T EST c 0 ND IT I 0 NS 

Pin 3 Pin 4 Pin 5 Pin 6 Pin 7 

GND GND GND VRH 
GND GND GND VRH 

V1N GND Veor VRH 
Veor GND V1N VRH 
GND GND GND VRL 
GND GND GND VRL 
VoN GND GND VRL 

GND GND VON VRL 
V1N GND GND VRL 

GND GND V1N VRL 
GND GND GND VRL 
GND GND GND VRL 
GND GND GND V1N 
VoFF GND VoFF V1N 
GND GND GND Vee Vee 
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Typical Resistor 
I 

R, = l.5kn 

TEST LIMITS 

Pin 8 MIN. MAX. 

Vee l1N 
Vee l1N 
Vee l1N 
Vee l1N 
Vee Vour 
Vee Vour 
Vee Vour 
Vee Vour 
Vee Vee 
Vee Vee 
Vee Vee 
Vee Vee 
Vee lcex 
Vee lcex 
Vee It 



9926 JK FLIP-FLOP ELEMENT 
TEMPERATURE RANGES-55°C TO +125°C (FULL RANGE) 

0°C TO +100°C (MID RANGE) 

FAIRG.HILD .. PLANAR*.EPITAXIAL MICROLOGIC®INTEGRATED CIRCUITS 

JK FLIP-FLOP DESCRIPTION 

The Fairchild JK Flip-Flop is a complete, general purpose, storage element suitable for use in 

shift registers, counters or any type of control function. 

The JK Flip-Flop differs from ordinary RS Flip-Flops in that no ambiguous output state can result 

from simultaneous one inputs. In this JK Flip-Flop simultaneous lows on both the set andclear 

inputs cause the output state to toggle (reverse). This feature enhances the operation of the 

JK Flip-Flop in binary counters, as no external feedback connections are required. The toggling 

action can also be used to advantage for minimizing the logic structure of control units. 

The unique input triggering circuit permits the JK Flip-Flop to respond to negative clockpulse 

transition as short as 1 nanosecond or as long as 100 nanoseconds. 

Asynchronous preset and preclear inputs are included for presetting counters, inserting parallel 

data in registers, and similar applications. 

POWER DISSIPATION {25 ° C) TYPICAL 56mW 

ABSOLUTE MAXIMUM RATINGS (25°C Ambient Temperature) 

Maximum Voltage applied to pin 8 +12.0 Volts 

Maximum Voltage applied to any input pin 

Storage Temperature 

Power Dissipation 

OPERATING VOLTAGE RANGE 

Collector Supply Voltage (V CC) 

LOGIC SYMBOL AND LOAD FACTORS 

PRECLEAR PRESET 

1~5 l ; l 1 

2 ' 0 5 
10.~ 

TOP VIEW 

SET(J) 
(2) 

H 

H 

L 

L 

±4.0 Volts 

-65°C to +150°C 

500 mW 

3.0 Volts ±10% 

CLEAR(K) 
(4) 

t=n 

H 

l 

H 

L 

H is more positive than L 

X is the output state at time n. 

OUTPUT 
(9) 

t=n+l 

X" 

H 

L 

x; 

PHYSICAL DIMENSIONS 
(In accordance with JEDEC T0-100) 

, I .370 

.335 It I .335 

.305w! lh 
.040 185 
M~X. :165 

L I 

""': LI llTIW' n mm MAX., :m DIA. twu~uullU~MIN. 

NOTES: All dimensions in inches 
Leads are gold·plated Kovar 
Package weight is 1.32 grams 

CERPAK - FLAT PACKAGE 
TOP VIEW 

-r--c=:::E-t t 
.0035 050 
.0060 :060 

~OTE. L .4,!ternate marl-..ng of dot rn upper left 
hand corner is also acceptable 

':' Planar is a patented Fairchild process. 

l=~IRCHILC> 

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 MICROLOGIC® l.C. 9926 JK FLIP-FLOP 

JK FLIP-FLOP SCHEMA TIC DIAGRAM 

TYPICAL RESISTOR 
VALUES 

R, =3KQ 

R2 =lKQ 

Ri =90011 

R5 = 6400 

R6 = 6000 

R7 = 5500 

IO 
Yee 

Yee 

K 4 

Pin configuration for TO- 100, 

cerpak and flatpack are identical . 

,,~~ . ,,, 

~ ~ 111.. :;Y1 l 
''"~ ~"' 

SWITCHING CHARACTERISTICS (-55°C to +125°C, v cc::: 3 V) 

Symbol Characteristic 

TOGGLING MODE (See Fig. A) 

SWITCHING MODE (See Fig. B) 

t3_ 

t3-9- or t3-7-

t2+3- or t4+3-

t2-3- or t4-3-

t3-2- or t3-4-

t3-2+ or t3-4+ 

tl or 8 +, output -

tl or 8 +, output+ 

Clock Frequency 

Clock Pulse Duty Cycle at 8 MHz 

Capacitive Load Per Output 

Lightly Loaded 

Heavily Loaded 

Heavily Loaded (25°C) 

Lightly Loaded 

Heavily Loaded 

Heavily Loaded (25°C) 

(Setup Time) 

(Setup Time 

(Release Time) 

(Release Time) 

Heavily Loaded 

Heavily Loaded 

(Note 4) 

(Note 1) 

(Note 2) 

(Note 2) 

(Note 5) 

(Note 5) 

(Note 3) 

Minimum Typical 

SMHz 20 

25% 

1 ns 

25 ns 40 ns 

45 ns 

25 ns 35 ns 

60 ns 

20 ns 

5 ns 

-5 ns 

-15 ns 

40 ns 

30 ns 

NOTES: FIG. A TOGGLE MODE TEST CIRCUIT 

(1) Subscripts Denote Respectively: Input Pin, Input Slope, Output Pin, output 
Slope. 

(2) This test is made on all acceptance lots to 4% combined AQL. 

(3) If preset or preclear input is high and steering is opposite to preset or 
preclear, on negative going CP Trigger, the low output will be pulsed high 
for up to 80 nsec. 

(4) Large capacitive loading may limit time of response of output to which capa
citance is applied, however, the Flip-Flop will regenerate with any loading. 

(5) Release time is defined as the time that the J and K inputs must be main
tained after the negative CP transition. Negative release time means the in
puts can change momentarily ~the CP transition. 

8MHz 

...fU1_ 

4-57 

Maximum 

75% 

Unlimited 

200 ns 

50 ns 

90 ns 

60 ns 

50 ns 

90 ns 

60 ns 

50 ns 

30 ns 

+5 ns 

0 ns 

90 ns 

70 ns 

SENSE 
4MHz 
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FAIRCHILD MICROLOGIC®l.C. 9926 JK FLIP-FLOP 

FIG. B SWITCHING MODE TEST CIRCUIT 

1
-.~~~~~~~~~~~~~--~~~-03.00V 

Vin CP Vout 

LIGHTLY LOADED, 
EACH OUTPUT. 

450Q 

~ 

PULSED, HIGH OR LOW 

AS APPROPRIATE 

Vin CP 

f = lMHz 
@ 50% DUTY CYCLE 

----i tsETUP 

VJKINPUT~ 
----1 !;= 1 RELEASE 

V JK INPUT ------+-1-x ... __ _ 
i VouTPUT ______ , _\L_ 

---j ~ tpd-

i I 
__j r---tp-d+ 

VouTPUT -----•
1

- I 

VPRESET 
OR 

PRE CLEAR 

-=-15pF* 

D 

HEAVILY LOADED, 
EACH OUTPUT. 

tTl•oo 
~· 
J-

D = FD600 at temperature of ele
ment under test. 

Capacitance values include jig and 
probe. 

______r-
t pd- ) 

tpd+ 

ON ASYNCHRONOUS 
INPUTS 

DC ACCEPTANCE TEST LIMITS FOR FULL-RANGE AND MID-RANGE ELEMENTS 

FULL RANGE MIDRANGE 
Symbol Test Tolerance -55°e ± 2°e 25°e ± 2°e +125°e ± 2°e 0°e ±2°e 25°e ± 2°e 100°e ±2°e 

vee ± .010 v 3.00 v 3.00 v 3.00 v 3.00 v 3.00 v 3.00 v 

VIN ± .002 v 1.014 v .844 v .674 v .909 v .844 v .710 v 

VON ± .002 v 1.014 v .815 v .674 v .909 v .844 v .710 v 

VOD = VBOT ± .010 v 1.50 v 1.50 v 1.50 v 1.50 v 1.50 v 1.50 v 

VOFF ± .002 v .710 v .565 v .320 v .574 v .554 v .370 v 

VOUT .710 v .300 v .320 v .574 v .400 v .370 v 

VSAT .200 v .210 v .280 v .290 v .260 v .340 v 

IIN .495 mA .435 mA .470 mA .504 mA .450 mA .450 mA 

2IIN .990 mA .870 mA .940 mA 1.01 mA .900 mA .900 mA 

IA 2.47 mA 2.54 mA 2.35 mA 2.52 mA 2.38 mA 2.25 mA 
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FAIRCHILD MICROLOG1c®1.c. 9926 JK FLIP-FLOP 

DC ACCEPTANCE TEST CONDITIONS FOR FULL-RANGE AND MID-RANGE ELEMENTS 

Test Test Test Limits 
No. Title Units Pin 1 Pin 2 Pin 3 Pin 4 Pin 5 Pin 6 Pin 7 Pin 8 Pin 9 Pin 10 Min. Typ. Max. 

~· 1 Il mA VIN GND vee 1IN 
2 12 mA VIN GND VBOT vee 1IN 

·~ 
3 I3 mA VBOT VIN VBOT GND vee 2IIN 
4 I4 mA VBOT VIN GND vee IIN 
5 18 mA GND VIN vee 1IN 

::• 6 
lg mA VON GND VBOT VON vee IA 

7 I7 mA VBOT GND VON VON vee IA 
*a V7 v VON GND VOFF vee VSAT 

9 v 
9 

v VOFF GND VON vee VSAT 
10 V7 v VON L_ VOFF GND HI vee VSAT 
11 Vg v HI VOFF L_ VON GND vee VSAT 
12 Vg v VON L_ VON GND HI vee VSAT 
13 V7 v VOFF L_ VOFF GND HI vee VSAT 
14 Vg v HI VOFF """"L.. VOFF GND vee VSAT 
15 V7 v HI VON -,_ VON GND vee VSAT 

HI = A momentary application of VBOT before the arrival of the negative going clock pulse. 

NOTES: 

(A) Purchasing information and Fairchild Assured Customer Test Programs are identical to latest issue Epitaxial µLogic Tentative Specifications. 

(B) JK926 is available in a TO-lOOheader with preclear removed and pin connections same as µL916; designated 974, 

*FACT program end-point measurement parameter. 

eP 

FAIR.CHILD ASSURED COMPONENT TEST PROGRAM 

Test No. 25°C 

1 2a 

2 2a 

3 2a 

4 2a 

5 2a 

6 2b 

7 2b 

8 2c 

9 2c 

10 

11 

12 

13 

14 

15 

4 

4 

4 

4 

4 

4 

-55 - +125°C o - +100°C 

3a 3a 

3a 3a 

3a 3a 

3a 3a 

3a 3a 

3b 3b 

3b 3b 

3c 3c 

3c 3c 

For definitions refer to 

the latest FACT brochure. 

OPERATING LIFE CIRCUIT 

1-1L9900 1-1L9926 1-1L9926 1-1L9926 

-@,~ ... ~ 
2 11 

Vee = 3.ov 
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FAIRCHILD MICROLOGIC®l.C. 9926 JK FLIP-FLOP 

APPLICATIONS 

BINARY COUNTER AND SAMPLING CONTROL 

COUNT -,__ l COUNTER 

RESET 
~-+---~~~~+--'-~~~-+-----~~~-+-+--"-~~~~+-J 

PARALLEL l I PARALLEL 2 I PARALLEL 8 

LEAST SIGNIFICANT STAGE MOST SIGNIFICANT STAGE 
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FAIRCHILD MICROLOGIC®l.C. 9926 JK FLIP-FLOP 

APPLICATIONS 
MODULO 10-MINIMUM HARDWARE 

CLOCK 

PRESET 

OUTPUT WAVEFORMS 

0 1 2 3 4 5 6 7 8 9 

Au-LfULILfl 
Bu--L__J---,_ 

CLJL__JL_ 

DI I 

CODE MODULO 15 COUNTER (3x5) 

MODULO 3 MODULO 5 c ID I E 

E 

CODE 

A B 
.-----+---, 

0 0 0 

11L9926 

CLOCK 
1 1 0 ::;..D __ ~~ _JJ 

2 0 1 

µL9926 

BINARY COUNTER, DIRECT READOUT 

11L9926 11L9926 11L9926 

2N2368 INC AND RR COIL. HV~ 30VDC 
2Nl990 NEON AND NIXIE®, HV ~ l lOVDC 

NIXIE® - REGISTERED TRADE MARK BURROUGHS CORPORATION 

PURCHASING INFORMATION 

To order the 926, the following part numbers should be used to expedite handling. 

UA99262BX 

A is package designator 

A =3Ffor 1,4 x 1,4 Cerpak 

A =5Ffor Low Profile T0·5 

F~IRCHILCJ 

SEMICONDUCTOR 
A 01V!S!ON QF ~AIRCJ-!lLD CA¥ERA ANO INSTRUMENT CORPOPAT 1 C'~ 

B is operating temperature range designator 

B = 1 -55°C to +125°C 

B = 2 0°c to +100°C 

B = 9 0°C to +70°C 
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µL927 QUAD INVERTER 
INDUSTRIAL RTL MICROLOGIC® INTEGRATED CIRCUITS 

GENERAL DESCRIPTION - The Industrial RTL Microcircuit line, is a family of 

medium power and low power integrated building blocks. These elements are designed 

for a wide variety of commercial industrial equipment operating over a temperature 

range of +15°C to +55°C. By combining medium power and low power Micrologic ® 

integrated circuits, high fan-out (>16), low power dissipation (<mW/Node ), high 

speed (10 ns), and high noise immunity are possible. The loading chart shown below is 

guaranteed over the temperature range by a worst case specification. 

OPERATING VOLTAGE RANGE 

V CC - Collector Supply Voltage= 3.6V±10% 

PHYSICAL DIMENSIONS 

>---------370 

:~~, R; 
~~=~~& I - ---4 

10 LEADS -:o41i 
:~i~ DiA. muuumu M~O? MIN. 

. 230 TP----------1 
r--j---115 TP 

NOISE IMMUNITY Typical 

300 mV 

Worst Case 

100 mV NOTES:Alldimensionsininches 
Leadsaregold-platedK011ar 
Package weight is l.02grams 

POWER DISSIPATION at 25°C, VCC = 3.6V = 20 mW/Node. 

QUAD INVERTER 

POSITIVE 
AND 

NEGATIVE 
LOGIC 

H A 
G 8 
F C 
E 5 

TYPICAL TRANSFER CHARACTERISTICS 

~ 
FE 
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Note: 

LOADING CHART 

[Note 1] 

3 ( l---'f-r__..~-"T,,,~ ... ----l 16 

16 3 

3 

3 
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16 

16 

z: 0.61--+--+----+--+--+--+--+--+---i'""--i 
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(,,) 

~ 0.4 l--+---+---+--+-l'-+--+---+---l-1---1 
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I l I 
1.2 1.6 2.0 

VIN - INPUT VOLTAGE - VOLTS 

...L927 SCHEMATIC 

Typical Resistors 

R1 = 450!:i 
Rz = 650Q 

"' < 

~ 2.0 t--+---+---+--+--+---+---+----i-t---1 

~ .. :I>----+--,_____i l~i 1~1 ----+-----<I I 
0 0.4 0.8 1.2 1.6 2.0 

VIN - INPUT VOLTAGE - VOLTS 

( 1) Valid for system operaiion over a temperature range of +15 ·c to +55-c, and V CC = 3.6 V ± 10%. This chart gives loading rules for intermixing of medium power and 
low power Micrologicf!> integrated circuits in a system. 

E~IRCHILCJ 

SEMICONDUCTOR 
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INDUSTRIAL RTL MICROLOGIC®INTEGRATED CIRCUITS• µL927 QUAD INVERTER 

DESIGN INFORMATION 

T _ PERIOD 
pd - 2X5 µL927 = 10 nsec 

AVERAGE PROPAGATION DELAY 

(Operating ring with 5 elements, at 25° C) 

TYPICAL APPtlCATIONS - NEGATIVE TRUE LOGIC Vee 

Vee CONNECTED 

Z=ABCDE 

µl.927 FO = 14 

B c:i----o 

c n---o-=::::ll 

D u---Q.·-~---<J E 

~907 

SUGGESTED INPUT 

PARALLELING CONFIGURATION 

INPUT ..Jl_ 

OUTPUTl~ 

OUTPUT2~ 

Vee 

c 

µL.927 

INPUT _s---t___ 
OUTPUT JI ____ _ 

SINGLE SHOT 
(Input longer than TC) 

R TC = RC 

J!L914 

SINGLE SHOT 
(Input narrower than TC) 

µL927 
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µL927 

µL907 

R 

TC= RC 

L+M+N+P 

(NEGATIVE 
TRUE LOGIC) 

L•M•N•P 

(POSITIVE 
TRUE LOGIC) 



CTJJL9952 
DUAL 2-INPUT NOR GATE 

COMPLEMENTARY TRANSISTOR MICROLOGIC® INTEGRATED CIRCUITS 
+15°C TO +55°C TEMPERATURE RANGE 

GENERAL DESCRIPTION-The CTµL 9952 Dua! 2-lnput Inverter Gate provides logic gating at its input 
and output terminals. Compatible with all other CT µL elements, the output can be tied to any other 
element to perform the wired OR function. 

The 9952 may be used to set and restore the system logic levels; having a high noise immunity, it 
can drive and be driven by a number of cascaded CTµL AND-OR gates. The following data, stressing 
worst case conditions, plus i00% testing by Fairchiid , Semiconductor, will assur.e the designer of 
proper worst case performance in his own system. 

The CT µL 9952 is designed for general purpose industrial and commercial usage where high speed 
iogic is required. It ls packaged in the versatile Dual-In-Line* package, which is a hermetically sealed 
ceramic package intended for low-cost insertion techniques. 

FEATURES 

• POWER SUPPLIES ARE +4.5 V ±10% AND -2.0 V ± 10% 

• HIGH FAN-OUT CAPABILITY - 12 

• TEMPERATURE RANGE - + 15°C TO +55°C 

• OPTIONAL PULLDOWN 1.0 k RESISTOR FOR OPTIMUM SPEED 

• LOW POWER DISSIPATION 

• LOW PROPAGATION DELAY - 7.0 ns TYPICAL 

• LOGIC SWING OF 3.0 V 

• HIGH NOISE IMMUNITY > 1.0 V AT FAN-OUT= 12 

PURCHASING INFORMATION 

Use the ten-letter code U6A995279X for ordering purposes. 

All units are marked CT µL-995279 and date code unless otherwise specified. 

*Fairchild Patent Pending 

313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 
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TYPICAL DUAL IN-LINE.PACKAGE 
in accord with JEDEC (T0-116) outline 

l.Leadsareintendedforinserbonmholerowson.300"centers.. Thieyare 
purposelyshippedwittt'pos1t1ve''{.350)misalignmenttof.iicilitateinsertion. 

CONNECTION DIAGRAM 
TOP VIEW 

GND 5 

14 PULL DOWN 
RESISTOR 

12 Vee 

1c:f--J D ~8 PULLDOWN 

POSITIVE LOGIC F = A+B 
G=C+D 

NOTE: X = NOT CONNECTED 

RESISTOR 

F~IRCHILCJ 

SEMICONDUCTOR 
A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 



CTpl-9952 COMPLEMENTARY TRANSISTOR MICROLOGIC® IC 

SCHEMATIC DIAGRAM 
12 Vee = 4.SV HO% 

INPUT 

11 so-;'ND 

VEE =-2.0V •10% J. 
NOTE: Only one 2·input inverter gate shown. 

ABSOLUTE MAXIMUM RATINGS 

(above which the useful life may be impaired) 

Maximum Current in or out of a pin 

Maximum Chip Temperature 

Maximum Power Dissipation 

Maximum Voltage Applied to any Input Pin 

Maximum Negative Voltage Applied to any Input Pin 

Maximum Voltage Applied to Output Pin 

DC TESTS 

IOOmA 

+lso 0 c 
1.0 Watt 

10 Volts 

-4.0 Volts 

6.0 Volts 

LIMITS CONDITIONS 
TEST (at TA= 25°C) LOAOTO 

MIN. TYP. MAX. 11 i UNITS Vee VEE VEE 

Output ONE Level 2.35 2.50 Volts 4.05V -2.20 v F.OYl = 12 

Output ZERO Level -0.50 -0.36 Volt 4.95V -1.80 v F.0. =I 

Output ONE Level 2.75 2.90 Volts 4.95V -1.80 v F.0. =I 

Input Current 4.20 5.30 6.86 mA 4.05V -1.80 v No load 

Output Resistor 1.6 k 2.0 k 2.4 k Ohms 4.05V -2.20V No load 

Input Pulldown Resistor 0.8 k 1.0 k 1.2 k Ohms 4.05V -2.20V No load 

Output Falling Delay, tdr 6 12 ns 4.50V -2.00V F.0. = 12 

Output Rising Delay, tdr 8 14 ns 4.50V -2.00V F.0. = 12 

Positive Supply Current 18.5 30 36.2 mA 4.95V -2.20V No load 

Negative Supply Current 6.75 8 14.8 mA 4.95V -2.20V No load 

NOTES: (1) "Maximum" means "no more positive than" 
(2) F.O. = Fan-Out: F.0. = 12 equivalent to 133 Q to -2.20 V under worst case conditions. 

F.0.= 1 equivalent to 2.4 kfJ to -1.80 V under worst case conditions. 

V1 

~ 3.0 

~ 

TOLERANCE VARIATION 
OF PARAMETERS 

g 2.0 l---l---~i,.L---+---+--1----+---1 
:::> 
P.. 
z 

2.0 4.0 6.0 

llN • INPUTCURRENT - mA 

8.0 

INPUT CHARACTERISTICS 
AS A FUNCTION OF 

COLI.ECTOR SUPPLY VOLTAGE 

V1 

~ 3.0 

~ 

VEE• ·2.0V 

F.O.• 6 

TA• 25°C 

g 2.0 1---+---+--F---+-~___,f---+---I 

~ 
z 1.0 ............. o-+---+--+---+-~-r---+---< 

>-

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

0 2.0 4.0 6.0 8.0 

liN • INPUTCURRENT - mA 
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4.0 

g 3.0 

~ 
g 2.0 

:::> 
P.. 
z 

>:= l.O 

0 

COMMENTS 

Inputs to +0.8 V sequentially. Guarantees 
input low threshold >0.80 V; and output 
ONE level >2.35 V. 
Inputs to 1.25 V sequentially. Guarantees 
input high threshold <1.25 v· , output 
ZERO level < -0.36 V. 
Inputs to -0.70 V simultaneously. Guaran-
tees output never more positive than 2.90 V. 
Inputs to 3.5 V simultaneously. Guarantees 
input loading <1.5 AND gate loads. 
Inputs to -0.7 V simultaneously. (Outputs 
to 3.5 V sequentially.) Guarantees output 
OR tie <LO AND-OR gate loads. 
Resistor to 3.50 V sequentially. Guarantees 
1 k resistor available for input pulldown is 
within 20% of nominal value. 
See t PD Test Circuit 

See tPD Test Circuit 

Inputs to +3.50 V simultaneously. Tests in-
tern al resistors to be no more than ± 20% 
from nominal. 
Inputs to -0.70 V simultaneously. Test in-
ternal resistors to be no more than ± 20% 
from nomiRal. 

AS A FUNCTION OF 
TEMPERATURE 

Vcc·4.5V 

VEE • -2.0V 

F.O. • 6 

0 l.D 2.0 3.0 4.0 5.0 6.0 7.0 

llN - INPUT CURRENT · mA 

I 



CT11L-9952 COMPLEMENTARY TRANSISTOR MICROLOGIC® IC 

<:> 
< 

TOLERANCE VARIATION 
OF PARAMETERS 

OUTPUT CHARACTERISTICS 
AS A FUNCTION OF 

COLLECTOR SUPPLY VOLTAGE 

I ,, 1---+----+--+--+----+--+--+---t 

1.7 ..___.___...__...___.___...__...___.____. 
0 10 20 30 40 

'our - OUTPUT CURRENT - mA 

AS A FUNCTION OF 
NEGATIVE SUPPLY VOLTAGE 

'our - OUTPUT CURRENT - mA 

AS A FUNCTION OF 
TEMPERATURE 

j i 
> 2.1 r----+--+----+---+---+---i 

I r'--+-+---+----l-..;_---+-----j---1 
i 

!;::; 1.7 r--+--+-+----+--t---+----l----1 
>o 

IO 20 30 40 

'our - OUTPUT CURRENT - µA 

SCHEMATIC DIAGRAM 

3.0 

!5 g 2.0 

I 

V'> g 2.6 ~-1-----4--1---1-----+--1---+---I 

"' « 

5 

r·5 ~--l-----1--+---+-~~lcc---+--i 
5 2.4 ~--l-----1--~-+---l--~--f"o,;:o....( 

,o .I I I I I I I I 
10 20 30 40 

I our - OUTPUT CURRENT - mA 

1our 

1/,-9952 

VIN= -0. 7V 

TRANSFER CHARACTERISTICS 

TOLERANCE VARIATION 
OF PARAMETERS 

J vc~·Jv 
~ I VEE • -2.0V-

l TA ·25°C _ 

I F.O. • 6 

1 
I 

rlCt-j.. k--'fxl~UM 

AS A FUNCTION OF 
TEMPERATURE 

3.0.--.--~~~~~-~--..---. 

~·D°c Vcc·4.5V 

l=:l=T:i:A .=25::i:oC=t:::::;:"'\~i\---l----I- VEE • -2.0V 

!S : I F.O. ·6 
g 2.0 t--+-T A. ioooc .\ 

~ 1.0 I--+-\ -+----+--+l \-1---1-~---41--+-+---I 
I i 1, 

1 i 
I 

MINIMUM---;.. ~ T T 
I 1 I I I I 

_J 1111IJ::111 
} 0 HT--+-+-+I _\J~~l~~I ~ 

_J i I I I ~ 1 ! I I I 
0.4 0.8 1.2 1.6 2.0 0.4 0.8 1.2 1.6 2.0 

VIN - INPUT VOLTAGE - VOLTS VIN - INPUT VOLTAGE - VOLTS 

3.0 

g 2.0 

~> 
::> 

0 

::> 
0 

> 

1.0 

I 

Vour 

1 

AS A FUNCTION OF 
FAN-OUT 

: } 1 I Vee. 4:·~ F.O. ·LO 

~ti2 I ~ 
VEE • -<.OV-j 

TA • 25°e 

' 1 - ~r I I F.O. - 6.
1
o 

! 
I i I I I 

I T I 

l l I 
! 

i ~ i 

j 
I 

-1.0[~~~~~~~~~~~ 
0 0.4 0.8 1.2 1.6 2.0 

VIN - iNPUi VOLTAGE - VOLiS 

NOT~~riation ~V~doesn~al~r~andmcharacteristicL ~~~~~---~~~~-------~-------------

3.0 

V'> 

~ 2.0 

-1.0 
0 

AS A FUNCTION OF 
POSITIVE SUPPLY VOLTAGE 

vJc·l95v l VEE· -2.0V 

T . F.0.•6 -l 
Vcc·4.cr;v' ! 

l t 
TA •Z5°C 

J' _l l/ 
fvcc '· 4.Jv 

T 1 I l 
I I 11 T T 

_;_ I I 
.i.. 

I T T T I ) T 
i I 

T 
I i 

I ' l _j L I 

i l 
0.4 0.8 1.2 i.6 2.0 

VIN - INPUT VOLTAGE - VOLTS 

POWER DISSiPATiON VERSUS 
POSITIVE SUPPLY VOLTAGE 

Vee - POSITIVE SUPPLY VOLTAGE - VOLTS 

4-66 

WORST CASE JUNCTION 
TEMPERATURE VERSUS 

POWER DISSIPATION 

POWER OISSI PATION - WATTS 

r-
1 



CTuL-9952 COMPLEMENTARY TRANSISTOR MICROLOGIC® IC 

510 13311 

VEE 

WORST CASE PROPAGATION 
DELAY VERSUS AMBIENT 

TEMPERATURE 
22 

Vc~·41v 1 
VEE • -2.0V ' v F.3.·12 k::: v r y 
1 \\V y 
v I ~ 

~ ti: t-,...._ 
r-

8,0 
0 20 «J 60 80 100 

TA - AMBIENT TEMPERATURE • °C 

tpo TEST CIRCUIT 

1 
1311 

30pf 

-::- ?6pf 
Vee= 4.SOV 

VEE= -2.00V 

TA= 25'e 

APPLICATION INFORMATION 

WORST CASE PROPAGATION 
DELAY VERSUS LOAD 
CAPACITANCE AS A 

FUNCTION OF LOAD RESISTANCE 

Yee 

CL - LOAD CAPACITANCE - pf 

tpo TEST CIRCUIT FOR ABOVE 

OUTPUT 

Yee= 4.5v 
VEE= -2.0V 

TA= 2S'e 

The electrical specification tests performed under the conditions set, emphasize the worst case results and should be considered as conservative limits. 
Throughout this data sheet, WORST CASE should be interpreted as using power supplies, internal resistors, transistor parameters and external loads 
having extreme loads chosen in a manner to guarantee proper operation under worst case conditions. 

LOADING RULES: Each input to the CT µL 9952 represents 1.5 unit loads. 
(One unit load is defined as an input to the CT µL AND-OR gate.) 

a) Connecting the 1.0 kn pulldown resistor to the input adds two unit loads to the fan-in. 

b) Connecting the 1.0 kn pulldown resistor to the output reduces the fan-out by two unit loads. 

c) Each wired-OR connection reduces the fan-out by one. 

PULLDOWN RESISTOR: Two pulldown 1.0 kn resistors are built into the package with one end tied to the negative power supply (VEE). Connecting the 
1.0 kn resistor to the CT µL 9952 input will improve the turn-off characteristics and speed up the output rising propagation delay. When the input of the 
CT µL 9952 is driven by four or more AND-OR gates, there is no advantage in connecting the 1.0 kn resistor to the same input. The pulldown resistor 
may also be connected to the CTµL 9952 output. This will improve the output falling propagation delay when low fan-out is used. 

WIRED OR: A powerful feature of the CTµL 9952 inverter is that the output may be tied together with the output of any other element in the CTµL 
family to form the positive OR function at the tie point, thus achieving two logic functions without additional propagation delay. 

INTERFACING: The CTµL 9952 inverter gate serves as an excellent interfacing link between external signals coming from other logic forms or peripheral 
equipment and the CT µL family. 

NOISE IMMUNITY: The CT µL 9952, having excellent noise immunity under maximum loading and worst case conditions, is used primarily to restore logic 
levels degraded after passing through several CT µL AND-OR gates. 

HIGH SPEED CONSIDERATIONS: The high-speed logic operation available using CT µL requires that care be exercised in packaging and interconnection 
techniques. Normally logic circuits using emitter followers as drivers have a tendency to oscillate when driven by high-speed pulse signals. Each CT µL 
9952 includes a clamping network so designed that it reduces ringing at high-speed operation. These features eliminate the necessity for the use of strip 
lines or coaxial cables for all but the longest lines. However, care must still be exercised in the layout of printed circuit boards. Any one line over 12" in 
length tied to a gate output should be terminated in a 200 n resistor to ground. Such a 200 n resistor approximates the characteristic impedance of 
the back panel wiring and is considered equivalent to a fan-out of 4. 

SHORT CIRCUIT PROTECTION: The CTµL 9952 inverter gate output is protected by a limiting resistor at the output and may sustain prolonged short 
circuit to ground with Vee not greater than 5.0 V. Excessive destructive heat may develop when more than one output in a single package is short cir
cuited to ground. In general, short circuiting the output should be avoided. 

l=.P..IRCHILCJ 

SEMICONDUCTOR 
A D;V!SION OF FAIRCHILD CAM(RA AND INSTRUMENT CORPORAT10N 
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CTµL 9953-9955 • 9964-9966 • 9971-9972 AND-OR GATES 
COMPLEMENTARY TRANSISTOR MICROLOGIC® INTEGRATED CIRCUITS 

+15°C TO +55°C TEMPERATURE RANGE 

GENERAL DESCRIPTION - The Fairchild CTµL AND-OR gate is a PNP-NPN complementary logic circuit which 

provides the system designer with the basic tools for designing extremely fast, proven, low cost synchronous 

systems. 

The following data, stressing worst case conditions, plus 100% testing by Fairchild for a minimum fanout of 

11 and a maximum propagation delay of 4.5 nseconds at full fanout at 25°C, will assure the designer of 

pmper worst case performance in his own system. 

The AND-OR gate is basically a cascade connected PNP-NPN complementary non-saturating transistor pair. 

The output transistor is an emitter follower having virtually no threshold level. Thernfore, there is no de!ay 

in output response due to input charging to threshold voltage, no stored charge to remove, negligible emitter

base transition charge and no collector-base transition capacity multiplication. Thus, typically 3 nseconds 

delays are obtainable at full fanout without the necessity of fast rise and fall time. This means conventional 

back panel wiring may be used with substantial reduction in inductive and capacitive noise usually generated 

by threshold circuits. The emitter follower low output impedance coupled with the high input impedance con

tributes to the large fanout and exceptional performance in the presence of stray capacitance. 

PHYSICAL DIMENSIONS 

TYPICAL DUAL IN-LINE PACKAGE 

NOTE 2 

In Accordance With 
JEDEC (TO·l 16) Outline 

I-. .290~ 

}EB, 
! I 

NOTE I~ .350 MAX._., 

· CTµL circuits are packaged in the versatile JEDEC T0-116 DUAL-IN-LINE packages which are hermetically 

sealed ceramic units intended for low cost insertion techniques. l Leadsareintendedforinsert1onir.holerowson 300"centers. They tire 
purposelysh1pt:1edw1th''Pos1t11'e"(.350im1sal1gnmentlolac1litatemsertion 

FEATURES: 

• Power supplies are 4.5 V ::!: 10% and -2.0 V ± 10%. 

• High fanout capability 

• Temperature range +15°C to +55"C 

• Low power dissipation 

• Low propagation delay - 3.0 ns typical 

• Logic swing of 3.0 V 

PURCHASING INFORMATION: 

Description 

, CTµL9953- 2-2-3 Input AND-OR Gate (three gates in one package) 

I 
CTµL9954- Dual 4-lnput AND-OR Gate (two gates in one package) 

CTµL9955- Dual Output 8-Input AND-OR Gate 

CT µL9964 - 3-3-1 Input AND-OR Gate (three gates in one package) 

CTµL9965- Quad 1-lnput AND-OR Gate 

CTµL9966 - Quad 2-lnput AND-OR Gate (with three outputs) 

2 Board-dr1!11ngd1mens1or:sshouldequatyourpracticetoraconventional 020 
inch diameter lead 

Code Marking 

UGA995379X CTµL95379 
lll'.'llnnCA70V 
UOl'\;:1;:1.J'1"/'1n. GT,aL95479 

UGA995579X CTµl95579 

U6A996479X CTµL96479 

U6A996579X CTµL96579 

U6A996679X CTµl96679 

I 
CTµl9971- Quad 2-lnput AND-OR Gate (with two outputs) UGA997179X CTµL97179 I 

CTµL9972 - Quad 2-lnput AND-OR Gate (with three outputs, all pull down resistors omitted) UGA997279X CTµL97279 
I 

Use the ten letter code for ordering purposes. 

All units are marked as above unless otherwise specified. 

*Planar is a patented Fairchild proces5 

F~IRCHILO 

SEMICONDUCTOR 
313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 A DIVISION DF FAIRCHILD CAME'RA AND INSTRUMENT CORPORATION 
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FAIRCHILD COMPLEMENTARY TRANSISTOR MICROLOGIC® IC 

PIN CONFIGURATION AND LOGIC DIAGRAM 
(TOP VIEW) 

CTµL9953 

CTttl9964 

14 

13 

12 

II 

10 

CTµL9955 

CTµL9966/9972r 11 

NOTES: 
(1) R1 deleted for CTµ.L 19972 

X = Not connected. 

CTµL9954 

CTµL9965 

CTµL9971 

CIRCUIT DIAGRAM 

12 Vee 

CLAMP 

---~r 
NOTE: Only one representative 

ANO-OR gate shown. 

CLAMP----.-----t. 

Rz 

NOTE: One ANO/OR gate shown. 

Pin 12: Vee= 4.5 V ± 10% 
Pin 11: VEE= -2.0 V ± 10% 
Pin 5: Ground 
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Rl 

Vee 

R3 

CLAMP 

10 Rz 

RI 

5* 

14 
OUTPUT 



FAIRCHILD COMPLEMENTARY TRANSISTOR MICROLOGIC® IC 

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

I 

Maximum current in or out of a pin 

Maximum chip temperature 

Maximum power dissipation 

Maximum voltage applied to any input pin 

LIMITS 
TESTS (at TA = 25°C) MIN. TYP. MAXY1 

lOOmA 

150°C 

1.0 Watt 

10 Volts 

D.C. TESTS 

UNITS Vee 

Maximum -negative vattage ~ to-- any 

input pin (output open) 

Maximum voltage applied to output pin 

(input grounded) 

CONDITIONS 

VEE LOAD TO VEE COMMENTS 

-8.0Volts 

5.0 Volts 

ONE level offset 200 270 mV 4.05 -2.20 F.0. = 11{2l Inputs sequentially to +2.25 V, other inputs 

' 

I 
I 

I 
I 

I 
I 

I 

I 

ZERO level offset 

Clamp level 

Clamp level 

Input resistors 

Output resistors 

Positive supply current, lps 
Negative supply current, INs 
Rising Propagation Delay, tdr 
Falling Propagation Delay, tdf 

2.10 

1.6 k 

1.6 k 

I 

-120 -195 

I 

mV 

2.30 Volts 

i 
2.60 2.90 : Volts 

I 
i 

2.0 k 2.4 k 

I 

!.1 

I 
2.0 k 2.4 k 

I 

!.1 

lps lps max I mA 

I 
-INS 1-INs max I mA 
3.5 4.5 ns 
3.0 4.0 1 ns 

I I I 

NOTES: (1) "Maximum" means "no more positive than" 

I 

I 
I 
I 

I 

4.95 

4.05 

4.95 

4.05 

4.05 

4.95 
4.95 

4.50 
4.50 

(2) F.O. =Fan-Out: F.0. = 11 equivalent to 145 Q to - 2.20 V under worst case conditions 
F.0. = 1 equivalent to 2.4 k to -1.80 V under worst case conditions 

MAXIMUM POWER DISSIPATION VS. POSITIVE SUPPLY VOLTAGE 

500 I I I I 5001 I I I 
VEE=-220\1 

I 
I 

I 
-1.80 I 

I 
-2.20 

I I -1.80 

I I I 

I ! -1.80 

I 
-1.80 

I -2.20 I 
-1.80 

-2.00 
-2.00 

to 3.5 V, pin 5 open. Worst case offset 
assuming ± 10% supplies and W.C. para-
meters. Gates with lower input voltage will 
have smaller offsets; see fig. 12. 

F.0. = 1 Worst case offset assuming ± 10% supplies 
and min. fanout. Inputs sequentially to 
-0.36 V, other inputs to 3.50 V; pin 5 to 
GND. 

F.O. = 11 Inputs simultaneously at 3.5 V, pin 5 to 
GND. Tests minimum c!amp !eve!. 

No!oad Inputs simultaneously to 3.5 V, pin c to ...J 

GND. Tests max. possible clamp level to 
check existence of clamp. 

No load Inputs to 3.5 V sequentially, other inputs 
to -0.7 V, sense input current. Tests min. 
R for max. loading, max. R for adequate 
turn-off and line termination. 

No load Outputs to 3.5 V sequentially, inputs to 
-0.7 V, sense output current. Tests min. 
R for max. wired OR loading, max. R for 
adequate turn off. 

No load Inputs to -0.7 V simultaneously. 

No load I Inputs to +3.5 V simultaneously. 
F.0. = 12 See tpd test circuit, page 6. 
F.O. = 12 

1 
See tpd test circuit, page 6. 

POSITIVE AND NEGATIVE 
CURRENT DRAIN 

I:= 
VIN= 3.5 V 
VEE= -22 V --1-1 -r---+-___.__-+---+---+---1 

:= 
E 

VIN= 3.50 V ---+-I -+--+---+--+----+----1 
CTµL 

Element lps typ lps rnax INS typ INS max UNITS 
j E 400 

I~ t=.J:=.£F.~o.~=1~2:=j=~z'~99~5~~~9s9~64:!.-f...,...,_; ~ 
'I-

I~ 
LU 

~ 
a_ 

2: 
~ 
2: 

I ~ 
300 u; 

en 
25 
a: 

2001---+-___.;.-+----J----,-.+----l---+------l--+----i ~ 
I 0 a.. 

~ 100 b.;:;-~,:..:..;i:~~==-~ 
2: 

4.5 5.0 

Vee-POSITIVE SUPPLY VOLTAGE-VOLTS 

400 TA=25°C 'F.O.= 12 

F.0.=12 I 9953 

9954 

9955 

' ! 9964 

300 t---+---t-~-----1if.0.=
1

12 I 

F.0.=12 ~:-~· 9971 

9965 

9966 

9971 

9972 

5.0 

Vee-POSITIVE SUPPLY VOLTAGE-VOLTS 

4-70 

22.0 27.7 33.0 41.4 mA 

16.5 20.5 33.0 39.6 mA 

11.5 14.3 30.0 37.l mA 

22 0 27 7 414 mA 

I I I 

2KO 34.9 I 29.0 36.0 mA 

27.0 33,9 
38.0 l 47.5 mA 

26.0 32.9 36.0 44.6 mA 

12.0 20.0 5.0 10.0 mA 

33 0 



FAIRCHILD COMPLEMENTARY TRANSISTOR MICROLOGIC® IC 

TOLERANCE VARIATION 

Vee •4.5V 
VEE =-2.0 V-+---+--+-+--+---t--+---i 
F.0.=6 

!3 3.0 TA= 25° e-+---+--H--+-+r-+---i 

g I 
~ ,_____,______, _ __,_ 

~ g 2.0 
,_ 

~ 
'z 1.0 ,___,_____,+-_,_--.+ _ _.__--+-......___--< 

> 

1.0 2.0 3.0 4.0 

l1N-INPUT CURRENT-ml 

AS A FUNCTION OF Yee 

Vee =4.5 v 
F.O.= 6 --+--+---+-+-Hr+-+--J 
TA= 25"C 

"' !:::; 3.0 ~-+----+--+---+_.,WJ---+-+---l 
~ 

~ 
~ g 2.0 t---+-----1r---+--H"l...~-'---:::-::-:---t--I 

,_ 
:::> 
Q. 
z 

~ 1.0 l---+-----<'--~--+--<---+--1----< 
> 

o,___.___._.....___.._....___.__....___, 

4.0 

"' ~ 3.0 

.!. 

i 2.0 ,_ 
it 
§ 
I s 1.0 

:§' 

0 

0 
0 

I 

I 

1.0 2.0 3.0 4.0 

l1N-INPUT CURRENT-ml 

TOLERANCE VARIATION 

! Vc~•4.5~ 
! vEc-2.ov -IJ TA•25°C 

AIAX IUll +-V1N=2.'.iV -

~ l TYPICAL~ 
MINIMUM EE 

I 1 

10 20 30 40 

loor-OUTPUT CURRENT-IRA 

AS A FUNCTION OF TEMPERATURE 

~ 2.7 I---+--+= ....... .......,::-+-

~ 
UJ 

~ 2.5 

g l---+-----1--l-----1--+-~-1--
,_ 
~ 2.3 I---+---+-+--+----+-+---+-'~ 

§ 
I ,_ 
:? 2.1 

10 lO 30 40 

IouT-OUTPUT CURRENT-mA 

INPUT CHARACTERISTICS 

AS A FUNCTION OF Yee 

VEE= -2.0 V 
F.0. = 6 --+--1----1------<--S.--+---+-----I 
TA=25"e 

~ 3.0 1---+----+--+---+-+--+--+---l 

> 
.!. 
~ 
~ 2.0 
,_ 
:::> ... 
z 
T 
~ 1.0 

1.0 2.0 3.0 4.0 

11N-INPUT CURRENT-mA 

AS A FUNCTION OF TEMPERATURE 

0'----'----1:.__...;_--1._...1.---+--'--' 
0 1.0 2.0 3.0 4.0 

l1N-INPUT CURRENT-MA 

OUTPUT CHARACTERISTICS 
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4.0 

"' ~ 3.0 
I 

~ 
~ 
> 2.0 

~ 
0 
I s 1.0 
~ 

0 
0 

AS A FUNCTION OF Yee 

T ~c-2.0V 
I I V1N=2.5V -

TA•25"e 

-r "T 1 / vec =
1
4.95 ~ l 

v. •4.50v1 I ?°t==i 
I CC Vee' 4.05 V I 

1 I T ! 

10 20 30 

WORST CASE JUNCTION 
TEMPERATURE VERSUS 

POWER DISSIPATION 

POWER DISSIPATION - WATTS 

40 



FAIRCHILD COMPLEMENTARY TRANSISTOR MICROLOGIC® IC 

TRANSFER CHARACTERISTICS 

TOLERANCE VARIATION 
3.o~~---~---~~ 

TA:"&ct 
F.O.= 6 ---+-! --!--'----'----~-===!==="""! 

~ I §; 2.0 t-----+--+--r----+---7f->¥--'--+---1 

.!, 
~ 
~ 
> 1.0 t---+--+--+IH>.-~~--i--+---1 
..... 
::> 
a.. 
I
=> 
'j' I 5 Oi---7...-.-+--+---+--+--1---+-~ 

~ 

1.0 2.0 3.0 

V1N-INPUT VOLTAGE-VOLTS 

AS A FUNCTION OF FAN OUT 

en 
~ 
§; 2.0 1---+--+---if---t---,<\,jl<--i--+--I 

.!, 

~ i 10 1---+--Al'---ii---+--+---i--+--I 

's 
~ 

0

1 I 
!---.!--__,_--+--+--+-+---+--I 
I I 

-i.OI I 
1.0 2.0 3.0 

VIN-INPUT VOLTAGE-VOLTS 

AS A FUNCTION OF FAN-OUT 

vcc=4.5V 
120 VEc-2.0V --+-+---+---+~,....___, 

rA=fs•c 
100 I---+--+---~ 

AS A FUNCTION Of f AN-OUT 
so~~---~---~--. 

Vee, 4.5 v 
60 r--t---+---+-+--- VEE= -2.0 V 

TA=25°e 

-401 ~I 
-60 I • , . . I 
-so~· ---~---'---~-~ 

-0.2 0.2 0.4 0.6 

V1N-INPUT VOLTAGE-VOLTS 

"ONE" LEVEL OFFSET 

AS A FUNCTION OF Vee 

3.o I ~o.=2.0\· I 
~F.O. = 6 +'·--i--+----+-~=-"--i==l 

~ · TA=25eC I I 

g 2.0 1---+--+---i--t--~i'---l--+--I 

~ 
~ 
I
=> a.. 
I
=> 
0 
I 
S Ot---:._.....---r---!--+--+---1--+--1 

~ 

1.0 2.0 3.0 

V1N-INPUT VOLTAGE-VOLTS 

AS A FUNCTION OF TEMPERATURE 

vcc=4.5 v 
vEc-2.0 v---'~-+--+-~'--+---l 
F.0.=6 

1.0 2.0 3.0 

VIN-INPUT VOLTAGE-VOLTS 

AS A FUNCTION OF Yee 

VEc-2.0V 
70 F.0.=6 -+--+--+--++......--+---+~ 

T11=25°C 

> 60 t---+---+-___,., 
E 
I 

~ 50 1---+--+---T 

f'.-

~ 40 

~ 301----.-+-~0£.--+--+--+---+---! 
.... 
z 
0 

1.5 2.0 

VIN-INPUT VOLTAGE-VOLTS 

"ZERO" LEVEL OFFSET 

AS A FUNCTION OF Vi:E 

vcc=4.5V 
10 F.O.= 6 -+---+----+--+---+---+---1 

TA • 25°C 

-0.2 0.2 0.4 0.6 

V!N-INPUT VOLTAGE-VOLTS 
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FAIRCHILD COMPLEMENTARY TRANSISTOR MICROLOGIC® IC 

Vee 

WORST CASE PROPAGATION 
DELAY VERSUS 

AMBIENT TEMPERATURE 

7.0 1--+---+---+---+--+---t-__._-+--+--l i 1 r I I 
i I i 

6.o t--T+--1 -+--ll -+---+--+-+--+\---+---11--1 

l l 
ll 14,~ 

5.0 t--+--+--+-+-+-::P=''"f"--t--+--=:J 
I l ~ 14t.-+-Y 

AMBIENT TEMPERATURE - °C 

tpo TEST CIRCUIT 

,..._.,___...,.._...,_OU-oTPIJT -0.5 V 

Vee= 4.5 V 
VEE= -2.0 v 
TA= 25°C 

'tdr LI OUTPUT 

_J--i.ov \:,:.ov 

APPLICATION INFORMATION: 

WORST CASE PROPAGATION 
DELAY VERSUS 

Ct AS A FUNCTION OF RL 

60 

Ci_-LMO CAPACITANCE-pF 

100 

tPo TEST CIRCUIT FOR ABOVE 

l.OV 1.0V INPUT +F)::.5V 

-0.5V lr•lt=lOns 

Vee= 4.5 V 
VEE= -2.0 v 
TA= 25°C 

--\ 1dr _j ldf 

Greatest system speed will be realized by performing most of the logic with the use of the ultra-fast AND-OR gates. Consideration, however, must be given to 
level shifting, loading effects, impedance matching and ringing, which are inherent in fast switching systems. The AND-OR gates have built-in capability to 
overcome these problems. A few rules are outlined below to assist in solving these problems. 

The electrical specification tests are performed under conditions chosen to emphasize the worst case results, and could be considered as conservative limits. 
For initial steps in designing new systems, typical values and data from graphs may be consulted for a realistic design. The different diagrams for each 
parameter are correlated through the nominal curve. To arrive at the worst case performance under a given set of conditions, deviation from nominal curve 
must be added or subtracted as the case may be. 

INTERFACING - The ANO-OR Gate should always be driven from another CTµL element. When interfacing from another logic form, or from a test signal gen
erator, the signal should be introduced via a CTµL inverter, buffer, or flip-flop and then into the AND-OR Gate. 

WIRED-OR-A powerful feature of the AND-OR Gates is that two or more outputs may be wired together to form the positive OR function at the output tie 
point, thus achieving two logic decisions in a maximum of 4.5 ns. Subtract 1 unit fanout for each OR added gate. 

OFFSET LEVEL - NOISE IMMUNITY - The AND-OR Gate may be looked upon as a non-inverting amplifier having a gain of less than one. Thus, the output 
levels are offset from the input. The amount of offset is a function of loading, positive and negative power supplies, temperature, and input voltage and could 
be determined from the One and Zero level offset curves. When cascading AND-OR Gates, it should be noted that the offset of the first element has the largest 
offset and is decreasing sequentially on the following elements, due to smaller input level. It is recommended that noise-immunity levels be re-established 
by inserting such CTµL elements as the 952 Inverter, 956 Buffer, or 967 Flip-Flop after several offsets. 

HIGH FREQUENCY RINGING - Each AND-OR Gate is internally equipped with a clamp circuit designed to reduce output ringing at high speed operation, at 
low fanout and moderate speed, the clamp may be released by leaving pin 5 open. 

Any one length over 12" long connected to the output should be terminated with a 200 n resistor to ground at the output. The 200 n approximates the 
characteristic impedance of back panel wiring. The 200 n termination is considered as a fanout of 4. 

Regular equal spacing of AND-OR along a single path should be avoided as they tend to appear to the driving gate as a set of similarly tuned tank circuits 
and may induce ringing. When unavoidable, 200 n resistor to ground along the path will eliminate the ringing. 

l:arge capacitive loads may cause ringing at the AND-OR Gate output and should be driven from a CTµL inverter or buffer. 

UNUSED INPUTS- Unused inputs to the AND-OR Gate will effectively inhibit the gate output, and therefore, must be tied to the most positive voltage level. 
The unused input may be tied directly to +Vee or through a resistor not greater than 600 fl. Unused inputs may be tied to active inputs at a cost of reduced 
fanout. 

SHORT CIRCUIT PROTECTION - The AND-OR Gate output is protected by a limiting resistor at the output and may sustain prolonged short circuit to ground 
at Vee not greater than 5 volts. Excessive destructive heat may develop when more than one output in a single package is short circuited to ground. Short 
circuiting the output to the -2 volts supply should be avoided. 

F~IRCHILCJ 

SEMICONDUCTOR 
A. DIV1SiQN QI=' F"l\!~CHILD CAMERA AND INSTRUMENT CQRPORATiO"J 
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CTuL9956 
DUAL 2-INPUT BUFFER 

COMPLEMENTARY TRANSISTOR MICROLOGIC® INTEGRATED CIRCUITS 
+15°C TO +55°C TEMPERATURE RANGE 

GENERAL DESCRIPTION - The CTµL 9956 dual 2-input power AND gate is a low impedance non-inverting 

level setting circuit intended to drive high fanout, and may be used as a 50n line driver. The input threshold 

and output levels are compatible with any other CTµL elements. The output of the CTµL 9956 may be tied 

with any other CTµL element to perform the wired OR function. 

CTµL 9956 is packaged in the versatile Jedec T0-116 Dual In-Line Package* which is a hermetically sealed 

ceramic package intended for !ow cost insertion techniques. 

CTµL 9956 is designed to operate over a commercial ambient temperature range of +15 to +55°C. Power 

· - supplies are 4.5 volts ± 10% and -2 volts ± 10%. Typical power dissipation per gate is 60 mW and is 

designed to increase with fanout. Typical propagation delay 14 ns. 

*Fairchild patent pending. 

FEATURES: 

• Power Supplies are +4.50 V ± 10% and -2.00 V ± 10%. 

• High Fan-Out Capability ... 25. 

• Two Optional Pull Down 1.0 k Resistors for Optimum Speed. 

• Low Power Dissipation. 

• Low Propagation Delay. 

e Logic Swing of 3.0 V. 

PURCHASING INFORMATION 

• All units are marked CTµL 995679 and date code, unless otherwise specified. 

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

In Accordance With 
JEDEC (T0-il6) Outline 

r-jro--i 

/BB\ 
NOTE i-f--.350 MAX.--1 

-r~ 
~ 

.7~5 3 12 
MAX. u: 

f--J~.--1 
1.Leadsareintendedfor1nsert1on1nholerowson.300"centers.The1fare 

purposelysh1ppedwith''pos1t1.,e"(.3'50)m1sah1nmenttotac1htate1nsertion 

CONNECTION DIAGRAM 

·~~.~~~::I ~ ~ ~ I:: 
NC 3 0 1 k 0 12 Vee 

11 VEE 

10 NC 

6 9 

Pu~is~s~~= 7 8 

TOP VIEW 

l=~IRCHILC 

SEMICONDUCTOR 
A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 
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FAIRCHILD COMPLEMENTARY TRANSISTOR MICROLOGIC® IC 

SCHEMATIC DIAGRAM 

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

Maximum Current in or out of a Pin 

Maximum Chip Temperature 

Maximum Power Dissipation 

Maximum Voltage Applied 
to any Input Pin 

Maximum Negative Voltage 
Applied to any Input Pin 

Maximum Voltage Applied 
to Output Pin 

lOOmA 

150°C 

1.0 Watt 

10 Volts 

-4.0Volts 

6.0 Volts 
~ R2 1"::" . I PULL -DOWN 
1.__ --r~------' RESl~V±lO"fo 

NOTE: ONLY ONE BUFFER SHOWN 

DC TESTS 
LIMITS 

TEST(atTA =25°C) MIN. TYP. MAX. UNITS Vee VEE 

ONE Level Output 2.25 2.60 Volts 4.05 Note 1 

ONE Level Output 2.46 Volts 4.95 Note 1 

ONE Level Output 2.70 3.20 Volts 4.95 Note 1 

ZERO Level Output -0.45 -0.36 Volts 4.05 -l.8V 

Input Current 5.30 6.40 mA 4.05 Note 1 

Input Pull Down Resistor 0.8 1.0 1.2 kn 4.05 -2.2V 

Positive Supply Current 69.2 mA 4.95 -2.2V 

Output Rising Delay, tdr 12.0 18.0 ns 4.50 Note 1 

Output Falling Delay, tdf 12.0 18.0 ns 4.50 Note 1 

NOTES: 
(1) Value of VEE is non-critical: - 2.20 V:::; VEE:::; -1.80 V 
(2) F.O. =Fan Out; F.O. = 25 equivalent to 64 n to -2.20 V under worst case conditions 

F.O. = 1 equivalent to 2.4 kU to -1.80 V under worst case conditions 

3.0 
(J) 

TOLERANCE VARIATION 
OF PARAMETERS 

g 2.5 1--,___,f-------+--,.<+ .--_._..~_, 

~ 
~ 2.0 l--+---+---~~t---..~--1--1---1 

~ 
~ l.5 

Tz 1.0 1--FH--t----+---+--+--+--+---+----1 

> 

1.0 2.0 3.0 4.0 5.0 

l1N-INPUT CURRENT-mA 

INPUT CHARACTERISTICS 

"' 

AS A FUNCTION OF 
POSITIVE SUPPLY VOLTAGE 

3.5~~~------~ 

VEE• -2.0 V : 

3_0 1-' • 25•c ---+---+--+-

~ 2.5 t--1--t--t--l--;----i~ 

~ 
~ 2.0 1---+---+---+--+--->-'+--+----+-----t 
!::::; 
§! 
~ 1.5 

lz 1.0 t--tT-1--1--1--t--r--r---ll----1 

> 

0L-J...-'--'--'--'--'--'--'-----' 
0 1.0 2.0 3.0 4.0 5.0 

l1N-INPUT CURRENT-mA 
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CONDITIONS 
LOAD TO VEE 

12 lf.O. = 25 

F.O. = 1 

Internal 1 k 

F.0. = 1 

No Load 

No Load 

No Load 

F.0. = 25 

F.0. = 25 

3.0 

COMMENTS 

Inputs simultaneously to 1.25 V 

Inputs simultaneously to 1.25 V 

Inputs simultaneously to 3.5 V 

Inputs to 0.8 V sequentially, 
unused input to 3.5 V 

Inputs to 3.5 V simultaneously, 
guarantees input loading ,::; 1.5 
AND-OR gate loads 

3.5 V applied to pull down resistor 

One input to 3.5 V, other inputs to GND. 

See tpd test circuit, page 4 

See tpd test circuit, page 4 

AS A FUNCTION OF 
TEMPERATURE 

~ §! 2.5 t--;---t--.,_-+---+--+->O'f'--

~ 
~ 2.0 t--t--t--+---~or-+--+--+---+----1 

~ 
~ 1.5 

lz 1.0 +---+Y-+---+---+--+--+--+--+---;---1 
:>' 

1.0 2J) 3.0 4.0 5.0 

l1N-INPUT CURRENT-mA 

I 
I 



CTµL 9956 COMPLEMENTARY TRANSISTOR MICROLOGIC® IC 

TOLERANCE VARIATION 
OF PARAMETERS 

3.2 ,----,------,..----1--r---r----. 

"' 3.0 --+---+-->---+---+--
':; 
g 
~ 2.8 1-'<--+---""'..,,..-+--+----1--t----+----f 
~ 
':i 
g 2.6 ~"""""'::-t----"~ ,_ 
::::> 
<L ,_ 
g 2A!----+--+-+--+--"""i~+--',,,,,,..~ 
I 

5 I 
~ 2.2 I---+----+-+---+----+---+---< 

60 80 

lour-OUTPUT CURRENT-mA 

OUTPUT CHARACTERISTICS 
AS A FUNCTION OF 

POSITIVE SUPPLY VOLTAGE 

~ 3.0 !<---+--+-+---+---+--t---+----1 
0 
> 
I 

:::2.8~-_..,..= 

~ 
0 
> 2.6 l--""'<t---+----=='1"--.::o ,_ 
g 
g 2.4 ~-+--+-+-~O;::-+--+---"f"'.....-1 
,_ 

~ 2.2 I-I --<--+---+--+---+--+---I 

2.0 '---+---+--'--------'------'--'----'----' 

0 20 40 60 80 

IouT - OUTPUT CURRENT- mA 

AS A FUNCTION OF 
TEMPERATURE 

3
·
2 ,__I ~--+-I --+-! _I..___~ 

t · 1 

~ 3.0 ...._-+--+-+---+---...---+----I 
:... 
g 
~2.8~.....=......+-
ct 
':i 
g 2.6 l---+--+--""'-~...:+----+""--+--+-----1 ,_ 
::::> 
<L ,_ 
g 2.4 .. !--~...::t-
,_ 
::::> 

~ 2.2 ~-+--+-r--+---f"""""'d-----+---l 

20 40 60 80 

IOUT - OUTPUT CURRENT- mA 

AS A FUNCTION OF 
NEGATIVE SUPPLY VOLTAGE 

SCHEMATIC DIAGRAM 

1---+--+-+---+---..-vcc =4.5 v 
TA=25°C 

~ 3.0 !----+--+-+---+---+-.-----+---; 

g 
~ 2.8 1---"rl--+---+---..-+---+----f 

~ 
g 2.6 f---+--+-+---P......,;,: 

20 40 60 80 

IouT - OUTPUT CURRENT- mA 

TOLERANCE VARIATION 
OF PARAMETERS 

vEE=-2.o_vLi +~~~gg~ 
en 2.5 Vcc=4.5V I 

':i TA=25°c 

g 2..0 F.0.=12-+--+---tH----+--+--< 

~ I j 
~ 1.5 f--t--+---'--+--m=::~j MAXIMUM 

~ iTYPICAL 

~ 1.0 I . fMIN~MUMi 

~ 0.5 i 
~ 01f--+--+--+--'-+H--'---'--+--+--l 

~ i 
-0.5 ~~~~~~---,-1---i 

VJN - INPUT VOLTAGE-VOLTS 

NOTE: Variation of VEE does 

3.0 

2.5 
en 
':i 
0 2.0 :;"' 
w 
«> 1.5 

~ 
g 1.0 ,_ 
::::> 
<L 

0.5 ,_ 
::::> 
0 

,_ 0 
::::> 

~ 
-0.5 

-1.0 

not alter transfer 
characteristics. 

0 

AS A FUNCTION OF 
POSITIVE SUPPLY VOLTAGE 

VEE= -2.ovi Vee =4.95V 

TA= z5•c 
F.0.=12 vcc=4.5ov 

I Vcc=4.05v 

0.4 0.8 1.2 1.6 

VJN - INPUT VOLTAGE -VOLTS 

2.0 

TRANSFER CHARACTERISTICS 
AS A FUNCTION OF 

TEMPERATURE 

VEE=-2.0V: 

2.5 vcc=4.5V -i--l-4#=t~==l==1 
~ F.0.=12 
~ 2.o 1--+---1---+-_,_.-+-+-"---+---+---+---< 

~ 1.5 1--+--+---+---+-+--+-+-+-: TA=· 0° c I 
~ 1 , I rA=25°c 

~ i.o r~=100°c~ .... :~-l-'-r--r--+----J 

~ 0.5 f----t---+---'-+-t-t----+--t---f 

~ I g o~i ->---+--1---;-+-+-+-+-~-+--+-~ 
> 

-o.5 l:=E$=::e:=$~f-r-:-[I! 

-1.0 '--+---'--~~~---'-~--'-----'---' 
0 

400 

300 

200 

o: 
4.0 

0.4 0.8 1.2 1.6 

VJN - INPUT VOLTAGE-VOLTS 

WORST CASE 
POWER DISSIPATION VERSUS 
POSITIVE SUPPLY VOLTAGE 

2.0 

4.2 4.4 4.6 4.8 5.0 

Vee-POSITIVE SUPPLY VOLTAGE-VOLTS 
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AS A FUNCTION OF 
FAN·OUT 

3.0 ~-.--~--,---.---,----.-----, 

VEE= -2.0V i I F.o.=1 

2.5 Vcc=4.5v++-4t.~~~~~ 
~ TA=25°C 
§; 2.0 l--+---+--+-+---11--+ 

w 
~ 1.5 l--+--+--+--t--9--,.--+--+---; 

':i 
g 1.0 I--+--+--+--+-----+---+--+--+--< 

::::> 
~ 0.5 1---+---+--+-------+---< 

g I 
~ o~· -+----+-+--+-~+--+--+--+-~ 
~ I 

-0.5 l==:j:::::;::=:;::~iil-,----:---t--r-i 

• VIN - INPUT VOLTAGE - V.OLTS 

WORST CASE jUi1CiiON 
TEMPERATURE VERSUS 

POWER DISSIPATION 

POWER DISSIPATION-WATTS 



FAIRCHILD COMPLEMENTARY TRANSISTOR MICROLOGIC® IC 

WORST CASE PROPAGATION 
DELAY VERSUS AMBIENT 

TEMPERATURE 

ldr =PROPAGATION DELAY I 
OF RI SING EDGE -+----t-

1
--t---t----i 

20 
I ldf =PROPAGATION DELAY j__ I I OF FALLING EDGE ~t--,__,.. 

I : ' 

20 40 60 BO 100 

TA- AMBIENT TEMPERATURE- °C 

tp0 TEST CIRCUIT 
Yee 

+R.5Y INPUT 

I l.OY 1.0Y 

-0.5 v i 

\ t,=t1=10ns 

_J 1dr ! __j ,di 1--
i I 
~L1~uTPUT 

_J L°v 

OUTPUT 

i 

t.4.ll 64.ll ..l..62pF 

75pF 

YEE 

APPLICATION INFORMATION 

WORST CASE PROPAGATION 
DELAY VERSUS LOAD 
CAPACITANCE AS A 

FUNCTION OF LOAD RESISTANCE 

~ 30 

Cl 

@26 !---+--+---+-

;;; 
"' 22 t--4--F---+--+-7"'-t--',, ... 
"' ... 
(J 

~1Bt6~~~~~ 
0 
;;i: 

14~1 ~~~~-~~~~~~ 
0 40 BO 120 160 200 

CL - LOAD CAPACITANCE - pF 

The electrical specification tests are performed under conditions chosen to emphasize the worst case results and could be considered as conservative limits. 
The output ONE level at worst case is guaranteed to drive a fanout of 25 AND-OR gates. The maximum input current assures that 9956 input presents a load 
of not more than 1.5 AND-OR gate input. 

INTERFACING-- The CTµL 9956 buffer could serve as an excellent interfacing link between external signals coming from other logic forms or peripheral equip
ments and the CTµL Family logic. 

PULL DOWN RESISTORS - Two pull down 1 kn resistors are built into the package with one end tied to the negative power supply (VEE). When the 9956 input 
is driven by a single AND-OR gate, the 1 kn resistors should be connected to the same input pin. This will improve the 9956 output rise and fall time. The 
pull-down resistor may be also connected to the CTµL 9956 output, which will improve the output falling delay when the fanout is low. 

LINE DRIVER- The CTµL 9956 could be used as a line driver. To drive a 50 n line, a 68 n resistor should be connected from the output to ground. This will 
reduce the fanout capability by 15. 

WIRED-OR-A powerful feature of the CTµL 9956 Buffer is that the output may be tied together with the output of any other element in the CTµL family to 
form the positive OR function at the tie point. When two or more CTµL 9956 outputs are tied for the OR function, a pull-down resistor must be used. 

UNUSED INPUTS - Unused inputs to the AND-OR Gate will effectively inhibit the gate output, and therefore, must be tied to the most positive voltage level. 
The unused input may be tied directly to +Vee or through a resistor not greater than 600 n. Tying an unused input to an active input is not recommended. 

SHORT CIRCUIT PROTECTION - The CTµL 9956 Gate output is protected by a limiting resistor at the output and may sustain prolonged short circuit to ground 
at Vee not greater than 5 volts. Excessive destructive heat may develop when more than one output in a single package is short circuited to ground. Short 
circuiting the output to the -2 volts supply should be avoided. 

l==~I RCH I LCJ 

SEMICONDUCTOR 
A D!VISIOl\l OF FAIRCHILD CAMERA AND !NSTRUMENT CORPORATION 
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CTuL 9957•9967 
FLIP-FLOPS 

COMPLEMENTARY TRANSISTOR MICROLOGIC® INTEGRATED CIRCUITS 
+15°C TO +55°C TEMPERATURE RANGE 

CTµL 9967 FLIP-FLOP GENERAL DESCRIPTION 

The CT µL 9967 dual rank J-K Flip-Flop is a high speed directly coupled multi-purpose storage element useful 

for shift registers, counters, and other control functions. 

Operation of the CTµL 9967 is based on the "master-slave" principle whereby information is entered into 

the "master" when the clock pulse goes high and is transferred to "slave" and outputs when the clock 

pulse goes iow. DC coupling throughout makes the Flip-Flop input insensitive to rise and fali times. 

The CT µL 9967 employs the PNP-NPN complementary logic to achieve fast response with typical toggling 

rate of 35 MHz. The emitter follower outputs are compatible with all other elements in the CTµL family. 

Two phase clock outputs at half the clock input frequency is available when the CT µL 9967 is operated as a 

binary counter. Typical power dissipation is 420 mW and is designed to increase with fanout. 

CTµL 9957 GENERAL DESCRiPTiON 

The CT.µL 9957 is a basic dual-rank R-S Flip-Flop intended for storage and control function. Logic and clock 

inputs are omitted for additional flexibility. J-K operation with either two-phase or single-phase clocking can 

be exercised by adding AND-OR gates to the inputs. Wired OR ties within the flip-flop reduce typical through 

propagation delays to 14 ns. 

The CTµL 9957 is DC coupled throughout. The inputs respond exclusively to voltage ieveis and are insensitive 

to rise and fall times. Emitter follower outputs, compatible with all other CT µL elements, provide efficient 

drive capability into long line and capacitive loads. 

The CT µL 9967 and CT µL 9957 are packaged in the versatile Dual In-Line Package which is hermetically 

sealed ceramic package intended for low cost insertion techniques. 

Both flip-flops are designed to operate over a commercial ambient temperature range of +15°C to +55°C. 

Power supplies are 4.5 volts ±10% and -2 volts ±10%. 

PURCHASING INFORMATION 

DESCRIPTION 

CTµl 9957 

CTµL 9967 

Use the ten letter code for ordering purposes. 
All units marked as above unless otherwise specified. 

CODE 

U6A995779X 

U6A996779X 

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

PHYSICAL DIMENSIONS 

TYPICAL DUAL IN-LINE PACKAGE 

.090 

.110 

:t 

NOTE 2J 

In Accordance With 
JEDEC (T0-116) Outline 

I .290 I 

].310~ 

f9 
NOTE I+-- .350 MAX. --1 

1.leadsaremtende\ifor1ns.erlioninhoiernwson.300"centers. They are 
purposelyshippedw1tt1'pos1tive"(.350)m1sal1gnmenttofacil1tateinsertion. 

2.Board·drilhngd1mensionsshouldequalyourpract1ceforaconvent1onal.020 
inch diameter lead. 

MARKING 

CTµl 95759 

CTµL 96779 

F~IRCHILC 

SEMICONDUCTOR 
A D!V!S!ON OF FA!RCH!LD CAMERA . .t..ND !NSTRUMENT CORPQR~TIOf-.1 



CTµL 9967 COMPLEMENTARY TRANSISTOR MICROLOGIC® IC 

SCHEMATIC DIAGRAM 

PIN 12 
Vee 

00--~----~~~---
PIN 13 

-----+---+----<> QJ 
PIN 10 

4 
0~--~4---~-,---I-~c--~~ 
PIN 1 f f 

PIN 2 

PIN 14 PIN 3 PIN 6 

PIN & LOGIC DIAGRAM CT µL9967 - JK FLIP FLOP TRUTH TABLE 

PIN 9 

CTI 

SYNCHRONOUS ENTRY ASYNCHRONOUS ENTRY 

CP-CLOCK 1 

81 2 

So-DIRECT SET 3 

N.C. 4 

GROUND 5 

Co- DIRECT CLEAR 6 

82 7 

FLIP-FLOP INPUTS 

CP 
J, K 
So, Co, 
Pc 

OUTPUTS 

Q, Q 

Vee, 4.5ov 

VEE'-2.00V 

N. C.' NOT CONNECTED 

LOADING RULES 

'~l Load = 1 CTµL AND-OR Gate Input Load 

14 J-INPUT 

13 '1' -OUTPUT 

12 Vee 

11 VEE 

10 'o'-OUTPUT 

9 

8 

LOGICAL CLEAR- Pc 

'K'-INPUT 

LOADING" 

2.0 
1.0 
1.5 
1.0 

FAN OUT 

12 

tn tn + 1 Inputs Outputs 
J K SD CD output (Q) SD CD "1" "0" 

l l l l Qn l l NC NC 
l H l l l l H l H 
H l l l H H L H L 
H H L L Qn H H H H 
L L L H H Clock Input Low 
L L H L L 
L L H H Undetermined 

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

4-79 

Maximum current in or out of a pin 100 mA 

Maximum chip temperature 

Maximum power dissipation 

Maximum voltage applied to any input pin 

Maximum negative voltage applied to any input pin 

Maximum voltage applied to output pin 

150°C 

1.0 Watt 

10 Volts 

-4.0 Volts 

6.0 Volts 



CTittl 9967 COMPLEMENTARY TRANSISTOR MICROLOGIC® IC 

ELECTRICAL CHARACTERISTICS 

9967 DC TESTS 

I TESTS (at TA= 2soc) 1-l -----L_IM_11_s _____ +l-----------.--c_oN_o_11_1o_N_s ___________ ---1, 
I - t MlN. WP. MAx.rsi UNITS-l Vee VEE Loaafo VEE- COMMENTS-- - -r--

ONE Level Output 

ONE Level Output 

ONE Level Output 

ONE Level Output 

ZERO Level Output 

ONE Level Offset 

ZERO Level Offset 

Logic Input 
Pull-down Resistor 

Clock Input 
Pull-down Resistor 

Input Current 

input Current 

Positive Supply 
Current 

Negative Suppiy 
Current 

Clock Pulse 
Width - tpw 

Output Rising 
Delay - tdr 

Output Falling 
Delay-tdf 

Direct Through 
Rising Delay - tsr 

Direct Through 
Falling Delay - tsf 

NOTES: 

2.35 

2.56 

2.56 

1.6 k 

0.8 k 

25 

2.50 

-0.50 

200 

120 

2.0 k 

1.0 k 

6.1 

2.0 

51.0 

55.0 

16.0 

10.0 

16.0 

17.0 

25.0 

3.20 

-0.36 

270 

195 

2.4 k 

1.2 k 

7.67 

3.27 

64.0 

68.7 

15.0 

25.0 

25.0 

38.0 

,,, u .... 1 ...... _, u --- - ... :.a.:--1 , on".....-" - .., '>nu 
\.&./ wQ•uG u1 YEE 11u11-"'1 u.n .. a1, - .a..ou 'I ::::::: ... EE .........._ -L..L.V w. 

(2) Value of Vee non-critical, 4.05 V:::; Vee:::; 4.95 V. 

Volts 

Volts 

Volts 

Volts 

Volts 

mV 

mV 

mA 

mA 

mA 

mA 

ns 

ns 

ns 

ns 

ns 

4.05 NOTE 1 

4.95 NOTE 1 

4.95 NOTE 1 

4.95 -1.80 

NOTE 2 -1.80 

4.05 -2.20 

4.95 -1.80 

NOTE 2 -1.80 

NOTE 2 -1.80 

NOTE 2 -1.80 

4.05 -1.80 

4.95 -2.20 

4.95 -2.20 

4.50 -2.00 

4.50 -2.00 

4.50 -2.00 

4.50 -2.00 

4.50 -2.00 

l3lf.0. = 12 

No Load 

No Load 

F.O. = 1 

F.O. = 1 

F.O. =4 

F.O. = l 

No Load 

No Load 

No Load 

No Load 

No Load 

No Load 

F.O. = 12 

F.O. = 12 

F.0. = 12 

F.O. = 12 

F.O. = 12 

(3) F.0. = Fan-Out: F.O. = 12 equivalent to 133Q to - 2.20 V under worst case conditions. 
F.0. = 4 equivalent to 400Q to -2.20 V under worst case conditions. 
F.O. = 1 equivalent to 2.4 k to - 1.80 V under worst case conditions. 

(4) Pulse is a positive pulse of non-critical amplitude and width. 
(5) "Maximum" means "no more positive than." 

WORST CASE POWER DISSIPATION 
VS. POSITIVE SUPPLY VOLTAGE 

POSITIVE SUPPLY VOLTAGE-VOLTS 

WORST CASE POWER DISSIPATION 
VS.CLOCK INPUT FREQUENCY 

] 11 

I ' . =-1 
300 • ! • • ~-1 
200 · i I ; 

vcc=4.5V . I 
VEE= -2.0V -r----i 

100 VIN'-@55~0%2 o5u~Y CYCLE~ 
I • F.O. = l I I . I 
~-TA=2s0c I I I 

0 I 

0 10 20 30 40 

I- FREQUENCY-MHz 

4-80 

Untested output to 3.50 V; logic input to 1.33 V; 
clock inputs to pulse (Note 4) 

Untested output to 3.50 V; logic input to 1.33 V; 
clock inputs to pulse (Note 4) 

Untested direct input to 3.50 V; tested direct input 
to 1.25 V; clock input to -0.70 V. 

Corresponding direct input is 3.50 V. 
Direct input to 3.50 V; other direct input to 0.80 V; 
logic inputs to 3.50 V; clock input to 0.47 V. 

Trigger and logic inputs sequentially to 2.25 V; 
untested inputs and outputs to 3.50 V. 

Clock and logic inputs sequentially to -0.36 V. 
Untested inputs and outputs to 3.50 V. 

Logic input is 3.50 V. 

Clock input to 3.50 V. 

Terminals 2 and 7 to 3.50 V. 

Direct set and clear inputs to 3.50 V. 

Clock input to -0.47 V. 

Ciock, iogic inputs and ;;1,; outputs to 3.50 V 
simultaneously. 

Min. required pulse width to trigger 967. 

Seetdf•. tdr test circuit, page 4 

Seetdf' tdr test circuit, page 4 

See tsr• tsf test circuit, page 5 

See tsr• tsf test circuit, page 5 

WORST CASE JUNCTION 
TEMPERATURE VS" POWER 

DISSIPATION 

POWER DISSIPATION-WATTS 



3.0 

(I') 

CTµL 9967 COMPLEMENTARY TRANSISTOR MICROLOGIC® IC 

TRANSFER CHARACTERISTICS 

CLOCK-ONE LEVEL VERSUS 
TEMPERATURE 

Vee= 4.~v ' 
: L 

VEE =-2.0V : 
I 1 1 I F.0.=12 

(I') 

':::; 
0 

DIRECT SET/DIRECT CLEAR 
VERSUS TEMPERATURE 

3.0 ,---,.-,---,--,---:-~=--r----r---,--. 
Vcc=4.5V : ; TA=,,o,.....·c~-+----,---; 

~~~:~:·OVi-+- TA=25°ic-+--

SWITCHING CHARACTERISTICS 

PROPAGATION DELAY VERSUS 
AMBIENT TEMPERATURE 

4Q~-,----,.-~--.--~--. 

L ; Vcc=4.5V 

---+----+---VEc-2.0V 

INCREASE IN PROPAGATION 
DELAY DUE TO OUTPUT 

CAPACITANCE 

':::; 
g f"o I 

T 
l ~ t I j" ,_____+---+--___.__-+-

TA=l000C 
I I F.0.=12. 

~301----+-+---+---+-------+ 

>... 
__J 

w 
0 

>-g ':::; 
g T 

! J-TA=o·c ! ro l l I 
1 TA= 25°C 

lvTA=lOO"C 
1--:t _L 

+--+-- ro 
0 l---;--+--+--+----4t-+-----+----+--+-----+ 

~ 20 
~ ... 
<.!) 

I 
~201-----;----,----;----t---t---+--+-+---i 

~ 
0 
...J 
w 
> w 
...J 

w 
z 
0 

T 1 1 C't. 
0 

C't. 
0 l I I l 

l I 

...J 
lLI 

~ Ot---+-+----+--+---+H---+---+----+-+-----+ ~101--~--+----+--+--+----t----i ~]Qr--;--+--+--+---+--+--+--+-+-----+ 

-1.0 
0 

l I 

A 

l l l 
0.4 0.8 1.2 

I 
I 

l l 
1.6 

l 
2.0 

"-' z 
0 

CLOCK INPUT VOLTAGE - VOLTS 

TOLERANCE VARIATION 
OF PARAMETERS 

1----r---+----+-- Vee= 4.5 v 
VEE= -2.0 V 

~ 2.8t--"""""'o---+---+--TA=25°C 
g I 

~ 
~ 2.6 

> f---_;___.+--i--...::=~--+----..;-=--d 

~ 

~ 2.41---=~=-+-_._-r--t----1""'"---l 

k 
~2.2 

2.0 .____-"----'---'-----'--.._______.__~__, 
0 10 20 30 40 

lour-OUTPUT CURRENT-mA 

I I 
I 

--+ 
I I I 

0.4 0.8 l.2 l.6 2.0 25 50 75 20 40 60 80 

OIRECT SET INPUT VOLTAGE - VOL TS TA-AMBIENT TEMPERATURE-°C Cour - OUTPUT CAPACITANCE - pF 

"' 

OUTPUT CHARACTERISTICS 
AS A FUNCTION OF 

COLLECTOR SUPPLY VOLTAGE 
3.0 ~-~------1 -r----. 

VEE = -2.0V 
TA=25",c 

r·8 f----'"""""=-t---r---+-+---+--1----1 

~ 2.6 r""'~::-+-+-=',,,,_2 

> 
~ 
::::> 
~ 2.4 I----+---+-+--=,.,_.:.:'. 
0 
I 

~ 2.2 t----+---+--+----+---+----+-----< 

10 20 30 40 

I our- OUTPUT CURRENT- mA 

ti) 

':::; 

AS A FUNCTION OF 
TEMPERATURE 

vcc=4.5v 

t----+---+--+---+-..__ VEE=-7.ov 

g 3.0 t--~--+--
1 

w 
<.!) 

~ [=1:=:r==r:Jt::::=::±~b:J g 2.0 
~ 
::::> 
a. 
~ 
::::i 
0 

~ 1.0 1--___.__-+-+----+---+-+----t----i 

~ .,--+----c--+TI; 
o~, -+-~~-~___.__~-~~ 

0 10 20 30 40 

lour - OUTPUT CURRENT - mA 

tdf and tdr SWITCHING TIME TEST CIRCUIT 

DIRECT SET AND DIRECT CLEAR 
PROPAGATION DELAY VERSUS 

TEMPERATURE 

SWITCHING NOTES: 
(1) Input Pulse 

+1.7 VD.C. 

C.P. C<>l----1~----1--t 

Frequency: 10 Hz to 10 MHz 
Pulse Width (tpw) = 25 ns 
Rise Time = 10 ns 
Fall Time= 10 ns 

at 10% to 90% pts. 
(2) The load capacitance indicated in the test circuit 

includes the capacitance of the probe and jig. 
(3) Vee= 4.50 V; VEE= -2.00 V 

Your 

._____._;;;.;:..__ __ ~J .. ,....__ TO Oi'~l~iO~COPE 
I 
I 
I 
I 

C2 TCEXT 

-4:-
R1 =133r.!±lo/o 
R2 =13r.!±lo/o 
R3 = 50 Q ± 1% 
C1 =36 pF ± 2% 
C2 = 30 pF ± 2% 
Z =Probe lm11edance;:::: 5k 

PIN 13 -------' 
\____ 

Your 
PIN 10 

! ~-1.0V _,f 
!--· t d f --1\._ 

WAVEFORMS 

4-81 

TA - AMBIENT TEMPERATURE - °C 

WORST CASE SETUP AND RELEASE 
TIME VERSUS TEMPERATURE 

TA-AMBIENT TEMPERATIJRE-'C 

100 



CT1_tl 9967 COMPLEMENTARY TRANSISTOR MICROLOGIC® IC 
DIRECT SET & DIRECT CLEAR SWITCHING TIME TEST CIRCUIT 

I RI= 133 Q ± 1% 

L So ii .. TO OSCILLOSCOPE 
R2 = 13 Q ± 1% 

'z.....-- TRA~E_B R3 = 50 Q ± 1% r l I I C
1 
~ 36pf±: 2% 

IT I ~Rl ~R2 1 C2 = 30 pF ± 2% 

__l_Cl 
Tc2 Z =Probe Impedance 2: 5k 

I I I 

tEE 
• • TO OSGI LLOSCOPE 

Co • z .-- TRACE B VIN l.OV 

SWITCHING NOTES: 
(1) Input Pulse 

Frequency: 10 Hz to 10 MHz 
Pulse Width = 25 ns 
Rise Time= 10 ns 

VouT 
PIN 13 

VouT 
PIN 10 

-.5V [--r1 P_.w_.~_, ----------.\ 
___JJ-=-1.ov . 

---! f-,sr -------
! \.--~_i._ov _______ _.J/ 
[- 1 sr~ 

Fall Time= 10 ns 
at 10% to 90% pts. 

tSET-UP & tRELEASE SWITCHING TIME TEST CIRCUIT 
WAVEFORMS 

(2) The load capacitance indicated in the test circuit 
includes the capacitance of the probe and jig. 

(3) Vee= 4.50 V; VEE= -2.00 v 

1.7V D.C. 

TO OSCILLOSCOPE ~ 
Z TO OSCILLOSCOPE 

TRACE A 1 I 
--i ~ t----o----",•.•,....- TRACE B 

R
1
=1330±1% 

R2 =13f?±1% 
R3 =50 0 ± 1% 
C

1
=36 pF ± 2% 

C2 = 30 pF ± 2% 

SWITCHING NOTES: 
(1) Input Pulse 

Rise Time = 10 ns at l0% to 90% pts. 
Fall Time= 10 ns 
Amplitude= 2.10 V 

(2) The load capacitance indicated in the test cir
cuit includes the capacitance of the probe and 
the jig. 

(3) Vee= 4.50 V; VEE= -2.00 V. 
(4) Similar tests may be made at "O" output if 

logic input is the "K" input. 

OPERATION OF FLIP-FLOP 

i'~~Nl rr---::z 

R3 

~ ~ 

(5) tsET-UP is defined as the minimum time re
quired for a "ONE" to be present at either 
iogic input prior to a clock transition from a 
high to a iow in order for the flip-flop to 
respond. tRELEASE is defined as the maximum 
time required for a ONE to be present at 
either logic input prior to clock transition from 
a high to a low in order for the flip-flop not 
to respond. 

Z =Probe Impedance 2: 5k 

-0.50 v 7 t='" -j1RELEASEp-------------I 

VouT (PIN 13) FOR GOOD DEVICE 

------------J--------------------------

The CTµL 9967 is directly coupled throughout and hence, its inputs are not sensitive to rise times. It responds exclusively to input voltage levels with definite, 

separated thresholds foi both high and low voltage levels. 

As the clock input rises from ZERO level, above VT 
1

, the transfer gates 

between the master and the slave are inhibited and the slave is isolated 

from the master. Above Vn, the logic input gates are enabled and the 

master is set. Above Vw the master is sure to be set under the worst 

case condition and clock input is reaching the ONE level. As the clock 

input falls from the ONE level below Vw it inhibits the logic input 

gates and assures no further change in the master fiip-flop. Below VT2, 

the transfer gates are enabled, the slave and outputs are set according 

to information stored in the master. Below VT 
1

, the transfer gates are 

sure to be enabled under the worst case condition. The clock input 

reaches the ZERO level. 

CLOCK INPUT VOLTAGE 

Synchronous entry of information is done at the J and K inputs while the clock input is high. 

Asynchronous information is entered at the S0 and C0 Direct Set and Direct Clear. A high level ONE is applied to the appropriate asynchronous input while the 

clock input is at the ZERO (low) level. Sufficient time must be allowed for the flip-flop to change state before the clock goes high. 

Pins 2 and 7 may serve as an output for a two phase clock having the 

same pulse duration as the clock input. Each output has a repetition 

rate of half the clock input frequency. (Fig. 1, Wired OR) 

Pin 9, designated as a Logical Clear, may be used to block information 

from entering the J input without inhibiting the internal AND gate. It 

may also serve as an additional isolated J input. 

4-82 

CLOCK INPUT l1____IL__n__fl 
I I I I 
I I I I 

l OUTPUT _J I I L 
I I I I 
I I I I 

TERMINAL 2 Jl : n : 
I I 

TERMINAL 7 n n_ 



CTµL 9957 COMPLEMENTARY TRANSISTOR MICROLOGIC® IC 

I 
BLOCKING 

INPUT Rt 
14 

R3 R2 R6 

So 
ASYNCHRONOUS 

SET 6 

R] 

I 
DATA Ra 
INPUT 

LOGIC DIAGRAM 

(POSITIVE LOGIC) 

TOP VIEW 

LOADING RULES 

FLIP-FLOP UNITS 

Data 
SA, CA 
Blocking 

OUTPUTS 

Q, Q 

LOADING* 

1.0 
2.0 
3.5 

FAN OUT 

9.5 

•:•1 Load = 1 CTµL AND-OR Gate Input Load 

SCHEMATIC DIAGRAM 

Vee 

R3 

Ra 

vcc:::4.sv ~ 10% 

Rt 

Vee 

0 
9LOCKING 

R1 INPUT 
a 

R3 R3 R6 R2 R3 

11 
9 

VEE= - 2V :!: 10% 

R3 

Rs 

ASYNCHRONOUS 
Co 2 CLEAR 

TRUTH TABLE 

Sn en Qnt+ 1 

0 0 Qn 
0 1 0 
1 0 1 
1 Undetermined 

NOTES: 
(1) Connect pin 1 to pin 14 and pin 7 to pin 8 
(2) Flip-Flop changes state on negative transition of input waveforms 
(3) For asynchronous entry use pins 2 and 6 

ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired) 
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Maximum current in or out of a pin 

Maximum chip temperature 

Maximum power dissipation 

Maximum voltage applied to any input pin 

Maximum negative voltage applied to any input pin 

Maximum voltage applied to output pin 

lOOmA 

150°C 

1.0 Watt 
IO Volts 

-4.0Volts 

6.0 Volts 



CTtvtL 9957 COMPLEMENTARY TRANSISTOR MICROLOGIC® IC 

DC TESTS 

UM-ITS l CONlllIJONS 
TESTS {at TA = 25°C} 

MIN. TYP. MAX. UNITS Vee VEE Load to VEE COMMENTS 

ONE Level Output 3.20V Volts 4.50 -2.00 No Load Pulse note (1) to pin 3. 

ONE Level Output 2.20 Volts 4.05 -2.20 l2lF.O. = 9.5 0.8 V to Pins 1 and 6, 2.5 V to Pin 8; Pulse to 
Pin 2. Guarantees min. ONE level output. 

ONE Level Output 2.20 Volts 4.05 -2.20 F.O. = 9.5 2.5 V to Pins 2 and 6, 0.8 V to Pin 8. 

ZERO Level Output -0.36 Volts 4.95 -1.80 No Load Pulse to Pin 6, 1.25 V to Pin 7. 

ZERO Level Output -0.36 Volts 4.95 -1.80 No Load Pulse to Pin 2, 1.25 V to Pin 6, 2.5 V to Pin 14. 

ZERO Level Output -0.36 Volts 4.95 -1.80 No Load 1.25 V to Pin 8, 2.5 V to Pins 6 and 7. 

ZERO Level Output -0.36 Volts 4.95 -1.80 No Load 2.5 V to Pins 2, 8, 14; 1.25 V to Pin 13. 

input Current Data Input 1.5 2.25 mA 4.50 -2.0 No Load 2.5 V to Pins 1 and 7 sequentially. 

Input Current Async. Input 6.75 mA 4.5 -2.0 No Load 2.5 V to Pins 2 and 6 sequentially. 
Guarantees asynchronous input loading. 

Input Current Blocking Input 10.13 mA 4.5 -2.0 No Load 2.5 V to Pins 8 and 14 sequentially. 

Output Resistor 6.75 10.13 mA 4.5 -2.0 No Load 2.5 V to Pins 6 and 9, 
Pins 2 and 13 sequentially. 

Propagation Delay, t 0R 10 15 ns 4.5 -2.0 F.O. = 9.5 See Fig. 

Propagation Delay, t0F 17 30 ns 4.5 -2.0 F.O. = 9.5 See Fig. 

!\!OTES; 

(1) Pulse, positive pulse of non-critical amplitude and width. 
(2) F.0. = Fan-Out: F.0. = 9.5 equivalent to 1680 to -2.20 V under worst case conditions. 

ELECTRICAL CHARACTERISTICS 

WORST CASE POWER 
DISSIPATION VERSUS 

POSITIVE SUPPLY VOLTAGE 
900

1 

I 

VEE ,-2.2 V 
T. ,25•c 
" I 

500 

300 

1001 

4.0 4.5 5.0 

Vee-POSITIVE SUPPLY VOLTAGE-VOLTS 
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WORST CASE JUNCTION 
TEMPERATURE VERSUS 

POWER DISSIPATION 

I 71 

0.2 0.4 0.6 0.8 1.0 

POWER DISSIPATION-WATTS 

-l 

I 
I 

I 
I 

I 
I 

I 

I 
i 
I 

I 
J 



CTµL 9957 COMPLEMENTARY TRANSISTOR MICROLOGIC® IC 

TRANSFER CHARACTERISTICS 

3.0 

2.0 

1.0 

0 

DATA INPUT - ONE LEVEL 
OUTPUT VOLTAGE VERSUS 

TEMPERATURE 
T 

TA=}c vc6 =4.5 v 

TA=~5"C 
VEE=-2DV_, 

I T F.0.=10! 

~ TA=lOO"C l l 
I I 1 T 

7 

_L 

i 

t 
I 

l 1 
I 

-i.o L-1 ---'--L--1 _Jl___,l___,i_..1--'1--'I--'___, 
0 0.4 0.8 1.2 1.6 2.0 

DATA INPUT VOLTAGE -VOLTS 

ASYNCHRONOUS SET /CLEAR-ONE 
LEVEL OUTPUT VOLTAGE 
VERSUS TEMPERATURE 

3.0 

"' ~ 
g 
~ 2.0 

~ 
~ ro 
0 _, 
I.LI 
> 
~ 0 
I.LI 
z 
0 

I 

I I 

t 

q= 
l I 

T i 

T I 

I 

TA~oo·c- 1 

I I I -1.0 
0 0.4 0.8 

I vcZ°= 4.5'v 
: VEE= -2.0V-I 

F.0::10: 

I 
1-lrA=o·c ~ 
rirA=25°cH 

I ' 

i 

I I 
1.2 1.6 2.0 

ASYNCHRONOUS CLEAR INPUT VOLTAGE-VOLTS 

BLOCKING INPUT-ONE LEVEL 
OUTPUT VOLTAGE VERSUS 

TEMPERATURE 

Vee =4.5V 

~~:i=;:*==~\+--~~E==l~2:0V 
2.0 t=:tT-'-:";;;;;Tib...JLJ~~----i'~--1 

- i.o l'----l---L___..___.___.._I __._I __.._I __.._I __..._~ 
0 0.4 0.8 1.2 1.6 2.0 

BLOCKING INPUT VOLTAGE-VOLTS 

OUTPUT CHARACTERISTICS 

"' 

TOLERANCE VARIATION 
OF PARAMETERS 

~ 2.8 1--+--+---+-==!=--i--~+------l 
> 
I.LI 

~ 2.s F==t==~~Lk:;::::±::---+-----l 
g 
1-
:::i 
~ 2.4 

? 1---.....-+-+-+-+-+-+-+--+--i 
I-

~ 2.2 Vee= 4.5v 

1---1----.__,___,,___,----1--+ VEE'- 2.0 V 
TA= 25°C 

2 .0 '---'---'---"--"--"---'----'----'----'---' 
0 5.0 10 15 20 25 

lour - OUTPUT CURRENT - mA 

"' 

AS A FUNCTION OF 
COLLECTOR SUPPLY VOLTAGE 

~ 2.81----+---.l--+--+------1 
> 
I.LI 

~ 2.6 ~-==;:::::~~~=--+----I 
0 
> 
1-
:::> 
~ 2.4 

? l---+---'--+--+--+---+----1 
l-g 2.2 1---+--.l--.l--+--+---l----1----1 
> 

2.0 '---"--"--"--.L--'----'----'----'----'----' 
0 5.0 10 15 20 25 

lour - OUTPUT CURRENT - mA 

"' ~ 2.8 

AS A FUNCTION OF 
TEMPERATURE 

VcE=4.5V 
VEE=-2.0V 

~ 1--~-1------=i~--.;=

~ 2.6 1-----=:i==,._;..:..~~+---+------l 

g 
1; 
~ 2.4 

0 l---+---+--+--+--+-+----1 
l
g 2.2 l--+--+---+==r---+-=±--+--+---1 
> 

5.0 10 15 20 25 

IouT -OUTPUT CURRENT - mA 

SWITCHING CHARACTERISTICS 

30 

25 

20 

15 

PROPAGATION DELAY VERSUS 
AMBIENT TEMPERATURE 

: vc!=4.5V 
VEe-2.0V 

.__......__,......__,___.____.____._F.O. = 10 -l 

T 

l 
T 

i 

.r 1dr~ 
10t--

5.0 

0 
0 20 40 60 80 100 

TA - AMBIENT TEMPERATURE-°C 
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INCREASE IN PROPAGATION 
DELAY DUE TO OUTPUT 

CAPACITANCE 

llvcc=4.5V 
VEE=-2.0V 

IF.0.=10 
5.0 I---+--+-+-+-+--+-

I TA =25°c 
o'--'-----''-----'-----'-----'-----'--'--'---' 

0 20 40 60 80 100 

CouT -OUTPUT CAPACITANCE - pF 



CTµL 9957 COMPLEMENTARY TRANSISTOR MICROLOGIC® IC 

SWITCHING CHARACTERISTICS 

TO OSCILLOSCOPE 
tdr AND tdf SWITCHING TIME TEST CIRCUIT 

TRACEA _ 

• l 
~:5k 

14 

R 2 131---------------~ .• ·.·~ TO OSCILLOSCOPE 
5k TRACE B 

~----15 

;: ::: ~16Bil t 24pF llil - f l T31pF 

101 I 

9~ V~E 

3 

4 

6 

E21or------.i7 ___ ·ri l· .___I · _· _ ~17il 
q:131pF 

6 
VEE 

WAVEFORMS 

INPUT E2: 
PINS 7 a 8 

INPUT El: 
PINS l a 14 

1.0V 

I 
I 
I 

*couT 
I 
I 
I 
I 

~ 

I 
I 
I 
I 
I 

*couT 
I 
I 
I 
i 

~ 

vV TO OSCILLOSCOPE 
Sk,,__..___ TRACE B 

1.0V 

GND 

1.0V 

24ns I '----------------------GND----

OUTPUT Pltrn .--.o.•r'"l ,...------------------
___ I ___ /i.ov 

OUTPUT PIN 9 

Jcl.OV 
---tdf __ _ 

SWITCHING NOTES: 
(1) Vee= 4.50 V ± 10% 

VEE= 2.00 V ± 10% 
Select prope-r capacitor to provide adequate bypassing. 

(2) Select R to provide proper termination for pulse 
generator used. 

(3) Use oscilloscope with at least 5 k input impedance. 
(4) Rise & Fall Times: 

tr= t, = 5ns measured at 10% to 90% points. 
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CT.uL 9957 COMPLEMENTARY TRANSISTOR MICROLOGIC® IC 

OPERATION OF FLIP-FLOP 

The CTµL 9957 is a dual-rank directly-coupled R-S Flip-Flop. The first rank or "master" consists of two cross-coupled NOR gates similar to the CTµL 9952. The 
second rank or "slave" employs OR ties as shown in the functional logic diagram, thereby minimizing through delay. Two NANO gates provide feedback in
version, while the other two provide gating between "master" and "slave." 

The primary data inputs to the Flip-Flop are through pins 1 and 7. These inputs work directly from AND gate outputs, allowing OR ties and multiple inputs 
to each Flip-Flop. 

To take advantage of the dual-rank principle, mutually exclusive active inputs should be applied to the gating to "master" and "slave" so that only one or the 
other can change at any particular instant. This is easily accomplished in the CT µL 9957 due to the difference in active polarity of the two gates. Thus, what 
appears as a logic 1 to CT µL gates of the Flip-Flop data inputs is a logic 0 to the "slave" gates, and vice versa. 

These observations lead to the connection of pin 1 to pin 14 and pin 7 to pin 8 as shown in Fig. 2. Although both "slave" gates are not necessarily inhibited 
when a change takes place, the output cannot change unless both data inputs are logic 0. Therefore, this connection is the usual one, tending to minimize 
the loading of timing circuits. 

In case phased timing signals are advantageous, pins 8 and 14 may be used independently as long as they are never active (low) while their corresponding 
data inputs are high. 

Direct inputs to both "master" and "slave" appear on pins 2 and 6. A logic (high) on either input sets or resets the "master" and simultaneously inhibits a 
feedback NANO gate in the "slave." The net effect is that both "master" and "slave" move to the desired condition during the presence of the direct input signal. 

The response of the Flip-Flop to concurrent inputs tending to set opposite output conditions is ambiguous. That is, simultaneous logic 1 inputs must be avoided 
for well-defined operation. 

APPLICATION 

FIG. 1 DUAL RANK FLIP-FLOP CONNECTED 
FOR TWO-PHASE CLOCKING, J-K MODE 

A. SET 

9954 

1 13 

9957 

I I L ___ _. 

A.CLEAR 

FIG. 3 SERIAL BINARY COUNTER 

INPUT 

I 

213 CTµL-9953 

NOTES: 
1. On all CTµL 9957's, tie pins 1-14 and 7-8. 
2. All gates are CTµL 9953's. 
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FIG. 2 DUAL RANK FLIP-FLOP CONNECTED FOR 
SINGLE-PHASE CLOCKING, J-K MODE 

INPUT 

A.SET 

9954 

1 13 

9957 

A.CLEAR 

FIG. 4 1-2-4-8 DECADE 

I 
I 

I I 
1/3 CTjiL-9953 

CTµL-9957 



C11L 9958 
DECADE COUNTER 

COUNTER MICROLOGIC® INTEGRATED CIRCUITS 

GENERAL DESCRIPTION The C µ.L 9958 is a complete Decade Counter consisting of four 

cascaded binary triggered flip-flops modified by a feedback loop to count in the familiar 

8-4-2-1 code. Provision is made for clearing and presetting any one of the possible decimal 

states. The monolithic structure employs only resistors and transistors and is manufactured 

with Fairchild Planar* Epitaxial process to assure ma..ximum performance and reliability. 

The Decade Counter is designed to operate in the 0° to +75°C temperature range with nominal 

power supply voltage of 3.3 to 5.5 volts. It is also available in the -55°C to +125°C tem

perature range with power supply voltage of 4.0 to 4.4 volts. 

The Cµ.L9985 is available in the hermetically sealed 14 pin Dual In-line ceramic package, and 

in the 8 pin modified T0-5 metal can. 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Storage Temperature 

Voltage at pin 7 (0°C 14 on Dip (0°C to +75°C) 

Count Input Pin Voltage 

Reset Input Pin Voltage 

Current into Each Output Terminal 

-55°C to +150°C 

+6.0 v 
+4.0 v, -2.0 v 
+4.0 v, -2.0 v 

±5.0 mA 

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

Parameter 

Supply Voltage 

Count Input-Low 

Count Input-High 

Count Input Pulse Width-High 

Count Input Slope-Positive Going 

Maximum Count Input Frequency 

Reset Input-Low 

Output-Low 

Output-High 

Power Consumption 

Min. Typ. Max. Units 

3.3 

1.2 

150 

1.0 

1 n 
.L.~ 

1.4 

140 

5.5 

0.45 

2.0 

0.45 

0.35 

v 
v 
ns 

V/µs 

MHz 

v 
v 
v 
v 

mW 

Conditions 

4.0 v I out = 0.4 mA vcc = 
3~6 v I out = -0.7 mA vcc = 

vcc = 4.0 v 

I 
11 

11 
11 

11 

PHYSICAL DIMENSIONS 
(SIMILAR TO T0-5) 

NOTES: Dimensions as per latest JS-10 committee 
All dimensions in inches 
Leadsaregold·platedkovar 
Package weight is 1.12 grams 

(PRODUCT CODE: U5B995879XJ 

TYPICAL DUAL IN-LINE PACKAGE · 

l-:r.:!-1 
I I 

I 

rs\ 
11 _ r.--t---Mil l--.350 •u.--+-'NOTE I 

11=~~ f R 
I ~~~ 'Y - c ·r- <:Jj 

I 
I 

Ll 
~=~-[ 

C aunt Input Impedance 2 k Q in series with a transistor base-emitter diode I 
l. Leads are intended for1nsertion1F1holerowson .300"centers. They are 

purposelyshippedwith''pos1tive"(.350Jm1salignmenttofacilitatemsertion Reset Input Impedance 300 Q in series with a transistor base-emitter diode 11 

Maximum Delay from Count Input 300 ns (Load: 2 k Q parallel with 50 pF from each 
2.Board·drillin1dimensionsshouldequalyourpract1ceforaconvent1onal.020 

inch diameter lead. 

~~t_o_z_8~o-u-tp_u_t_(_c_o_u_nt~7-t_o_8_)~~~~~~~~o-ut_p_u_t_t_o_g_r_o_u_n_d_)~~~~~~~~~~~--' ~'~~~-tPR_o_ou_c_r_co_D_e_,u_6A_9_9s_s_19_x_)~~~-' 
*Planar is a patented Fairchild process. 

NOTE: 
(1) These ratings are limiting values al.Jove which serviceability of unit may be impaired. 

F=~IRCHILCl 

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 COUNTING MICROLOGIC®INTEGRATED CIRCUITS CµL9958 

RESET /PRESET 

The circuit is reset to count 0 (all outputs high) with a high level at the reset input pin. 

To preset an arbitrary count: 

1. Reset to count 0 and then return the reset pin to a low level. 

2. Ground (below 0.45 V) the appropriate outputs. 

TO- 5 CONNECTION DIAGRAM 

(Top View) 

Zs 

Z4 +vcc 

Z2 RESET 

Z1 COUNT 

GND 

14 Pl N DUAL IN-LINE 
CONNECTION DIAGRAM 

(TOP VIEW) 

1 14 Vee 
Zs 2 13 

Z4 3 12 RESET 

Z2 4 11 

Z1 5 10 

6 9 COUNT 

GND 7 8 

COUNT 
INPUT 

4-89 

TABLE OF OUTPUT STATES 

COUNT (H=High, L=Low) 
0 1 2 3 4 5 6 7 8 9 

Z1 
Z2 
Z4 
Zs 

Hj L HjL H L H l L HlL 
H-1 H LjL H H LT L H l H 1 
H H HIH L L LIL H}H 
H H HIH H H H!H L _l L 

OUTPUT WAVEFORMS 

COUNT 
0 2 3 4 5 6 7 8 9 

lµs/div 

-~ 
"'C 

' > 
N 



FAIRCHILD COUNTING MICROLOGIC®INTEGRATED CIRCUITS Cul9958 

0.5 

0.4 

E 

I 0.3 

::::> 
c.. 

0.2 z 

2 

0.1 

300 

~ 2ro 

"' ;!: g 260 

~ I 240 

>~ 220 

BLOCK DIAGRAM 

SCHEMATIC DIAGRAM 
OF DECADE FLIP-FLOP 

Vee 

FROMZn-1 

TYPICAL ELECTRICAL CHARACTERISTICS 

COUNT INPUT RESET INPUT 
CHARACTERISTIC CHARACTERISTIC 

1.4 

1.2 

< 
E 1.0 

'Z 
r-8 

i 0.6 

0.4 
z 

0.2 

0 
0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6 1.8 2.0 0 0.2 0.4 0.6 0.8 1.0 1.2 1.4 

VIN- INPUTVOLTAGE-V VIN - INPUT VOLTAGE - V 

OUTPUT CHARACTERISTICS POWER SUPPLY CURRENT 
<OUTPUT LOW) VERSUS SUPPLY VOLTAGE 

441 
I 71 

~ 

J l/ I z 

I :::> 
u 

~ 
I 

I 
I 

~ I 
u I 

22 
I 2 4 3.3 4.4 5.5 

'our - SINKING CURRENT - MA Vee - SUPPLY VOLTAGE - VOLTS 

4-90 

----r 
I 



FAIRCHILD COUNTING MICROLOGIC® INTEGRATED CIRCUITS CuL9958 

LOADING RULES 

DRIVING DEVICE 

CµL995S: 

zl' z2' Z4 

Zs 

z1, Z2' Z4 

ZS 

zl, Z2' Z4 

Zs 

zl' Z2, Z4 

ZS 

zl' Z2' Z4 

ZS 

z1, Z2, Z4 

Industrial Range 
Milliwatt RTL : 

Industrial Range RTL: 

Industrial Range DTL 
6k Family: 

Industrial Range DTL 
2k Family: 

3.3 Min. 

3.3 Min. 

4.0 Min. 

4.0 Min. 

4.0 V Min. and one 390 n current limiting 
resistor i!'! series with e::i .. ch autput 

4.0 V Min. and one 330 Q current limiting 
resistor in series with Zs output 

3.3 Min. 

3.3 Min. 

4.0 Min. 

4.0 Min. 

4.0 Min. and one 330 n current limiting 
resistor in series with each output 

4.0 Min. and one 270 Q current limiting 
resistor in series with Zs output 

3.6 v ±10% 

3.6 v ±10% 

4.5 Min. 

4.5 Min. 

C,ul 9958 FAN-OUT VERSUS Vee 
AND SERIES LIMITING RESISTORS 

Z1. Z2, Z4 

--------~~/~/ FANOUT 

330 / 5 /i~~~STRIAL 
11L LOADS 

/ /i 
/ / I 

// 4 / / I 

/ / I 
/ / 

r-------i RLI M 
• Z1~ 

! I RLIM 
390 

CAN DRIVE 

l CµL 9959 

l CµL9959plus l Cµ.L 9958 
Count Input 

2 C µ.L 9959 

2 C µL9959plus l C µ.L 9958 
Count Input 

4 Cµ.L 9959 

4 C µ.L9959plus l C µL 9958 
Count Input 

l Cµ.L 9960 

l C µL9960plus l C µ.L 995S 
Count Input 

2 CµL 9960 

2 C µL9960plus l C µ.L 9958 
Count Input 

5 CµL 9960 

5 C µ.L9960plus 1 C µ.L 9958 
Count Inputs 

l C µ.L995SCount Input 

6 C µL9958Count Inputs, or 1 C µL 9958 
Reset Input 

1 C µ.L9958Count Input 

3 CµL9958Count Inputs, or 1 CµL9958 
Reset Input 

// FANOUT 
---------/~,~/IN 

270 / I_~ ~/INDUSTRIAL 
/ , /, 1Jl LOADS 

330 -------~/.r-,/5......,I X i 
-------/~/~'--/f I I 

SERIES 
LIMITING 560 

RESISTOR 
// 3 / 

/;/I/ / 
/ ! 

! 

: Z2f-wv-
, j RLIM 

Z4~ 
i RuM 
Zs~ 

SERIES / I/ ' I 
LIMITING 390 /' 4 i / I 
RESISTOR / , ___ / I 

---~/~/ /i I ! i i 

0 

I 
I / / I / / I 

/ / 

// 1 / / 

/ 

[3.3 3.5 3.8 4.0 14.5 

~----' 

750 560 /i 3 I/ I . i I l 
--~-i,--/l ! ! l 

0 /j~~ vi/ I I 1· I I i 
1 /I I I L t i I ' 

~.3 13.51 §.al 14.o! 14.5[ 

MIN Vee MIN Vee 

l=..A.I RC HI LO 

SEMICONDUCTOR 

4-91 



CIJL9959 
BUFFER - STORAGE ELEMENT 

COUNTING MICROLOGIC ®INTEGRATED C!RCUlT 

GENERAL DESCRIPTION - The C µ.L 9959 Buffer-Storage unit consists of four gated-latch circuits, 

and a common gate driver, diffused into a single silicon substrate. Information which is present 

at the four data inputs enters the latches throughout the interval of a load command applied to the 

gate input terminal. With gate high, information is stored until a subsequent load command 

permits a change. 

The unit has eight output terminals (both true and cornplement for each storage position). 

RULES FOR USE OF Cµl9959 

The principal intended use of the CJ.LL 9959 is with industrial and ground support systems, with 

operating V CC from 3.3 to 5.0 volts, and from 0°C to +75°C ambient tempel'ature. This temp

erature range may be extended to -55°C by raising minimum V CC to 4.0 Volts or it may be 

extended to 4-l25°C by lowering maximum V CC to 4.4 Volts. 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Storage Temperature 

Supply Voltage (0°C to +75°C) 

Gate Input and Data Input Pin Voltage 

Current into Each Output Terminal 

Voitage Applied to an Output Terminal 

-55°C to +150°C 

6.0 v 
+4. 0 v, -2.0 v 

+15 mA 

+6.0 v, -0.3 v 

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

Characteristic Min. Typ. Max. Units 

Supply Voltage 3.3 3.8 c:: n v t.loU 

Power Consumption 115 mW vcc 
Power Consumption 135 mW vee 
Gate Input High Ll v 
Gate Input Low 0.5 v 
Data Input High 1.0 v 
Data Input Low 0.5 v 
Output Low 0.4 v 1

0UT 
Output Low 0.6 v 1

0UT 
Load Current -0.4 mA VOUT 
Max. Sampling Rate >5.0 MHz 

Sampling Pulse Width (Gate) 100 ns 

NOTES: 
(1) These ratings are limiting values above which severiceability of unit may be impaired. 

Conditions 

3.8 v Gate High 

3.8 v Gate Low 

3.0 mA 'vcc 5.0 v 
10 mA 

1.5 v 'vcc 3.3 v 

l=.P..1 RC HI LCJ 

SEMICONDUCTOR 
313 FAiRCHtLD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 
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FAIRCHILD COUNTING MICROLOGIC® INTEGRATED CIRCUITS - CiiL9959 

TRUTH TABLE 

GATE 

L 

L 

H 

H =HIGH 

L =LOW 

I z 

L L 

H H 

ANY Q 

- I z 

H 

L 

Q 

Q = THE STATE ASSUMED PRIOR 

TO "GATE HIGH" IS MAINTAINED. 

GATE 

GND 

16 PIN 

DUAL IN-LINE PACKAGE 

(TOP VIEW) 

1 16 

2 15 

3 14 

4 13 

5 12 

6 11 

7 10 

8 9 

I 
I 
I 
I 
I 
I 
I 
I 

BLOCK DIAGRAM 

L __________ ---- --- ---------- - --- __ _J 

I c 

GATE la 

TYPICAL APPLICATION 

GATE~---
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+V 

Cµ.L9960 

CJ>l.9959 

GAS FILLED 
READOUT 

l COMPLEMENTARY 
1-2-4-8 OUTPUT 

--~CARRY 

Cµ.L9958 

INPUT 
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FAIRCHILD COUNTING MICROLOGIC® INTEGRATED CIRCUITS - Citl.9959 

SCHEMATIC DIAGRAM OF BUFFER STORAGE UNIT 

Delay from data Input to Output (Gate 

input low) 

50 ns/Oiv 

PROPAGATION DELAY 
4.0 v 

Q 

2.0 V TEST POINTS 

Delay from Gate Input to Output 

Za 

50 ns/Oiv 
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FAIRCHILD COUNTING MICROLOGIC® INTEGRATED CIRCUITS - C~L9959 

TYPICAL ELECTRICAL CHARACTERISTICS 

... 
E 

DATA INPUT CHARACTERISTIC 
1.0--....-----.---.....----. 

Vee· 4.0 v 
VGate • 2.0V 

0.751----+-----+---+-~ 

~~0.50 

a...._~---.-:.._._ __ .___~ 
0 0.5 1.0 

VIN -Volts 

1.5 

GATE INPUT CHARACTERISTIC 

i ! 

2.0 

0.75>-----+-____ .,__,. _ _, 

< ~1 ~1 
~ 0.50 t-----+-~--+t-----+i>--+-+----1 

-"' 

0.5 1.5 2.0 

LOADING RULES FOR CµL9959 

Driving Device 

9959 

9959 

9959 

9959 

9958 

Full Range Low Power RTµL 

Industrial Range Low Power RTµL 

Full Range RTµL 

Industrial Range RTµL 

Full Range DT µ L 
6 K Family 

Full Range DTµL 
2 K Family 

TRANSFER CHARACTERISTIC 
OUTPUT CHARACTERISTIC 

(OUTPUT LOWl 

::::> 
0 

> 

0 
0 

Vee ·4.ov 
Vea1e·OV 

0.5 

T • +25°e 

1 
! 

1.5 2.0 

1.0,..---r-----.---..---. 

0.751----+----+--+-----I 

g 
' 0.50r----+----+-----..,,,..,._--I 
::> 
0 

> 

1our - mA 

TRANSFER CHARACTERISTIC 
OUTPUT CHARACTERISTIC 

<OUTPUT HIGH) 

Vee ·4.ov 
VGate' OV 

T • +125°C 

Ill 

T• -55°C 

o..._ _ _._ _ _.._ __ .___~ 
0 

At Vee of 

3.3 to 5.0 V 

3.3 to 5.0 V 

3.3 to 5.0 V 

3.3 to 5.0 V 

3.6 to 4.0 V 

4.0 V Min.* 
at -55°C 

3.6v±10% 

3.0±10% 

3.6±10% 

4.5V Min. 

4.5V Min. 

0.5 1.0 
VIN - VOLTS 

1.5 

2 

4 

1 

2 

2 

3 

2 

10 

13 

2 

6 

2.0 

1our - mA 

Can Drive: 

9960 inputs ts 

Low Power RTµL loads 

RTµL load 

DTµL loads 

9959 data inputs 

9959 data inputs or I 9959 gate input 

9959 data inputs 

9959 data inputs or 3 9959 gate inputs 

9959 data inputs or 5 9959 gate inputs 

9959 data inputs or 1 9959 gate input 

9959 data inputs or 2 9959 gate inputs 

*See Low Power RT µL data sheet for details. 

F=~IRCHILCJ 
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CµL9960 
DECIMAL DECODER/DRIVER 

COUNTING MICROLOGIC® INTEGRATED CIRCUIT 

GENERAL DESCRIPTION-The CµL 9960 Decoder/Driver is a monolithic silicon circuit 

which accepts 1-2-4-8 binary coded decimal inputs at integrated circuit signal levels and pro

duces ten mutually exclusive outputs which can directly control the ionizing potentials of 

many gas filled cold cathode indicator tubes. The CµL 9960 is designed specifically for use 

with the CµL 9958 Decade Counter or CµL 9959 Buffer-Storage, but can be used with other 

integrated circuit types. Only true values are required as inputs thereby simplifying the con

nection with counters or other information sources. 

RULES FOR USE OF CµL 9960 

The principal intended use of the CµL 9960 is with industrial and ground support systems, 

from 0°C to +75°C ambient, and with operating Vee from 3.3 to 5.5 volts. The lower limit 

of the temperature range may be extended to -55°C by raising the minimum Vee to 4.0 volts. 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Storage Temperature 

loL 

Operating Temperature 

Supply Voltage (0°C to +75°C) 

Input Voltage 

Current into each Output Terminal (In the ON State) 

-55°C to +125°C 

0°C to +75°C 

6V 

loH Current into each Output Terminal (In the OFF State) (Notes 2 and 3) 

+4V, -2V 

15 mA 

0.6mA 

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

Symbol Characteristic Min. Typ. Max. 

Vee Power Supply (Note 4) 3.3 5.5 

Po Power Consumption 45 

V1H Input High 1.0 

V1L Input Low 0.4 
\I ON Output Voltage (Note 2) 4.0 VOL 

VoH OFF Output Voltage 55 

lco OFF Output Leakage Current 50 

NOTES: 

(1) These ratings are limiting values above which serviceability of unit may be impaired. 

Units 

v 
mW 

v 
v 
v 
v 

µA 

.100 
±..010 

t 
SEE 

NOTE (2) 

NOTES: 

PHYSICAL DIMENSIONS 
CµL PACKAGE OUTLINE 

~ 
i--.350 MAX.---i 

llOTE (1) 

1. Leads are intended for insertion in hole rows on 
.300" centers. They are purposely shipped with 
"positive" (.350) misaiignment to faciiitate insertion. 

2. Board-drilling dimensions should equal your 
practice for a conventiona! .020 !inch diamete!' lead. 

PRODUCT COO~ U6B996079X 

Test Conditions 

Vee= 4.0 V Input High 

V1H = 1.0 V, loL = 3 mA 

loH = 0.2 mA 

VouT = 0.2 mA 

(2) Outputs in the OFF state Must not be left floating, they should be tied to Vee through lOkQ if they are not connected to the cathodes of a readout tube. 

(3) Total current through ali 9 outputs in the OFF state must not exceed 1.5 mA. 

(4) For operation using gas filled readout tubes requiring 6 to lOmA ON current, Vee Min.= 4.0 V. 

F~IRCHILCJ 
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FAIRCHILD COUNTING MICROLOGICffi) INTEGRATED CIRCUIT-Cµ,L9960 

C[ 
E 
I 

INPUT CHARACTERISTICS 

0.3 ~-4---+---+---+------i 

0 
0 0.4 0.8 1.2 1.6 2.0 

V1N- VOLTS 

TYPICAL ELECTRICAL CHARACTERISTICS 

z 
0 
I 

10 

ON OUTPUT CURRENT 
VERSUS OUTPUT VOLTAGE 

I/ 1 
L 

j_ 
6 2 v 

j_ 
0o 0.5 1.0 1.5 2.0 2.5 

Vol -OUTPUT VOLTAGE -VOLTS 

TRUTH TABLE 

OFF OUTPUT CURRENT 
VERSUS OUTPUT VOLTAGE 

C[ 

~400L-----l.---+---i-~_.____, 

!Z 
~ a 300 ~-----i.----+----+-----+--+------1 

~ 
5 200~-----l.----+----+----+--+-----I 
.... .... 
0 

0o 20 40 60 80 100 

VoM -OUTPUT VOLTAGE-VOLTS 

With the coding shown in the table only one of the outputs will be low or On at any time. 

11 

b 
14 

Is 

ON 
Output 

L =Low 
H =High 

H L 

H H 

H H 

H H 

Zo Z1 

16 PIN DUAL IN-LINE PACKAGE 
(Top View) 

Zg 1 16 Vee 

Z7 2 15 14 

Z5 3 14 Is 

Z3 4 13 Zs 

Z1 5 12 z6 

11 6 11 Z4 

12 7 10 Z2 

GND s 9 Zo 

H L 

L L 

H H 

H H 

Z2 Z1 

11 

'2 

14 

la 
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H L H L H L 

H H L L H H 

L L L L H H 

H H H H L L 

z4 Zs z6 Z1 Zs z9 

BLOCK DIAGRAM 

Zo Z1 Z2 Z3 Z4 Z5 Z5 Z7 Zs Zg 

r----- --, 
I I 
I I 
I I 
I I 
I I 
I I 

I 
I 
I 
I 
I 
I 
I 

DECODER I 

MATRIX I 
I 
I 
I 
I 
I 
I 
I 

I I 

L-------------------------------~ 
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I 

I 
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FAIRCHILD COUNTING MICROLOGIC® INTEGRATED CIRCUIT-CµL9960 

+V 

CµL9960 

TYPICAL APPLICATIONS 

GAS FILLED 
READOUT 

+V 

CµL9960 

GAS FILLED 
READOUT 

...,._ __ --<> CARRY 

I GATE 

CµL9959 l COMPLEMENTARY 
1-2-4-8 OUTPUT 

CµL9958 
RESET u-----

I 

I 
---~CARRY 

INPUT 

I RESET o-----t 
CµL9958 

I

I ....__ 

INPUT 

I 

I 

I 

':: The CµL9960 !s suitable fer driving a!! commercial available numeiic gas filled readout tubes in which ON 
Cathode current does not exceed lOmA and total OFF Cathode leakages do not exceed l.5mA. 
The Values of +v and R may be chosen following the readout tube manufacturers' specifications. 

Driving Device 

CµL9959 

CµL9958 

Industrial Range Milliwatt RTL 

Industrial Range RTL 

Industrial Range OT µL 
6K Family 

Industrial Range OT µL 
2K Family 

LOADING RULES FOR CµL9960 

At Vee of 

3.3 to 5_.5 V 

3.3 to 5.5 V 

3.6 v ±10% 

3.6 ±10% 

4.5 V Min. 

4.5 V Min. 

4-98 

2 CµL9960 inputs 

1 CµL9960 plus 1 C,uL9958 
Count Input 

1 CµL9960 

6 CµL9960 

1 CµL9960 

3 CµL9960 



CµL9989 
4-BIT BINARY COUNTER 

COUNTING MICROLOGIC@ INTEGRATED CIRCUITS 

GENERAL DESCRIPTION - The CµL9989 is a Ripple Counter using 8421 binary weighted count sequence 

consisting of four cascaded binary triggered flip-flops. Provision is made for clearing and pre-setting any one 

of the possible binary states. The monolithic structure employs only resistors and transistors and is manu

factured with Fairchild Planar':' Epitaxial process to assure maximum performance and reliability. 

The CµL9989 counter is designed to operate in the 0°C to 75°C temperature range with nominal power 

supply voltage of 3.6 to 5.5 volts. 

The CµL9989 is available in the hermetically sealed 14 pin Dual In-Line ceramic package (T0-116), and in 

the 8 pin modified T0-5 metal can (T0-99). 

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

Storage Temperature 

Voltage at pin 7 (0°C to + 75°C) (T0-99) 

Count Input Pin Voltage 

Reset Input Pin Voltage 

Current into Each Output Terminal 

-55°C to +150°C 

+6.0V 

+4.0 V, -2.0 V 

+4.0 V, -2.0 V 

±5.0 mA 

ELECTRICAL CHARACTERISTICS (0 - 75°C Free Air Temperature unless otherwise stated) 

PARAMETER MIN. TYP. MAX. UNITS CONDITIONS 

Supply Voltage-Vee 3.6 5.5 Volts See Loading Rules 
Power Dissipation 300 385 mW Vee= 5.5 Volts, 25°C 
Power Dissipation 132 mW Vee = 4.0 Volts, 25°C 
Count lnput-Low-V:Lc 0.45 Volts 75°C 
Count lnput-High-V

1
Hc 1.2 Volts 25°C 

Count Input Current 210 330 µA 25°C, V1Hc = 1.2 Volts 
Count Input Pulse Width-High 40 ns 25°C 
Count Input Slope-Positive Going 1.0 v/µs 25°C 
Max. Freq. of Input Count Pulses 10 15 MHz Z 1, Z2, Z4, One Standard Load 

I i.2 

Z8, Two Standard Loads 
Reset lnput-Low-V1LR 0.45 Volts 75°C 
Reset lnput-High-V

1
HR Volts 25°C 

Reset Input Current 1.45 2.30 mA 25°C, V1HR = 1.2 Volts 
Reset Input Pulse Width-High 220 ns Z1, Z2, Z4, One Standard Load 

Z8, Two Standard Loads, Vee = 5.5 Volts 
Output-Low-V 0L 0.45 Volts Vee= 5.5 Volts, IOL = 0.4 mA Load 
Output-High-V 0H 1.2 Volts Vee= 3.5 Volts, 10H = -0.7 mA 
Max. Delay From Count Input 90 120 ns V cc = 4.0 Volts, Z 1 , Z2, Z4 One 
To Z8 Output Standard Load, Z8Two Standard Loads 25°C 

313 FAIRCHILD DRIVE, MOUNTAIN VIEW. CALIFORNIA, (415) 962-5011, TWX: 910-3796435 
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J 

PHYSICAL DIMENSIONS 
(T0-99) 

-----~~~---·-··--

NOTES D1mens1ons as per latest JS-10 committee 
All dimensions in inches 
Leadsaregold-platedkovar 
Pcickage weight 1s095 grams 

(PRODUCT CODE U5B998979X) 

TYPICAL DUAL IN-LINE PACKAGE 
(T0-116) 

1-.. 200 _I l 310---i 

, I 

~.200MAX M 
f---.350 MAX.-: NOTE 1 

I Leadsare1ntendedtor•nse•t•onir1holerowso11 .':WO"centers Theyare 
purposely $hipped .,..1th' 'pos.t•1•e" ( 3501 m1~i1h~.,m~r1 rn fac·'1tate ·:-~e·t10'1 

2 Br;iarddrTll1'1gcf1m!ns10'1Sshouldequ1!iyour pr.H11ceforaconven11oroa' 020 
inchd•ameterle.ld 

(PRODUCT CODE U6A998979X) 

*Planar is a patented Fairchild process. 

F=J:\.I RCH I LCl 
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FAIRCHILD COUNTING MICROLOGIC® INTEGRATED CIRCUITS Cµ,L9989 

SCHEMATIC D.IAGRAM 

9z4 z99 
I 

I 

I 
t I 
i I Vee 

9 Zl 9 Z2 

RESET li I 
0----~--~~~~~~~.----~~~~~~1~--~~~~~~-4--~ 

I 

l.5k 800 1.2 k 1.2 k 800 1.2k 
I 

I 

i I 

LOGIC DIAGRAM 14 PIN DUAL IN-LINE T0-99 CONNECTION DIAGRAM 
CONNECTION DIAGRAM 

(Top View) 

1 14 

Zs 2 13 

Z4 3 12 

Z2 4 11 

Zl Z4 za Z1 5 10 

6 9 

GND 

TABLE OF OUTPUT STATES 

COUNT (H = High, l = low) 
0 2 3 4 5 6 7 8 9 10 11 12 13 14 15 

Z1 H L H L H L H L H L H L H L H L 

Z2 H H L L H H L L H H L L H H L L 

Z4 H H H H L L L L H H H H L L L L 

la H H H H H H H H L L L L L L L L 

RESET/PRESET 

The circuit is reset to count 0 (all outputs high) with a high level at the reset input pin. 

To preset an arbitrary count: 

1. Reset to count 0 and then return the reset pin to a low level. 

2. Ground (below 0.45 V) the appropriate outputs. 

4-100 

(Top View) 

Zs 

Vee 
Z4 +vcc 

RESET Z2 RESET 

Z1 COUNT 

COUNT GND 

INPUT /OUTPUT WAVEFORM 

I 
t 
I 



FAIRCHILD COUNTING MICROLOGIC® INTEGRATED CIRCUITS Cf-LL9989 

<t 
E 

POWER SUPPLY CURRENT 
VERSUS SUPPLY VOLTAGE 

i 50>-----+--+-----+-----.._,,,.___,___. 

i 40 

ffi 1--i-----+.___,....,,c..--+--+--~-+-~ 

~ 301--...-..~___,i---i--+---t--~ 

~~ 

~ 

4.0 4.5 5.0 

VecSUPPLY VOLTAGE-VOLTS 

OUTPUT CHARACTERISTICS 
(OUTPUT LOW) 

5.5 

g ~1---+~----+-~t---+~~ 

louT - SINKING CURRENT - MA 

PROPAGATION DELAY-tpd 
VERSUS SUPPLY VOLTAGE 

60>----+----+--;-Z-1,~Z2_&_Z~4--l~S-TD-.~LO-AD_, 
ZB -2 STD. LOADS 

Vee-SUPPLY VOLTAGE-VOLTS 

TYPICAL ELECTRICAL CHARACTERISTICS 

"' ~ 
0 
> 

OUTPUT VOLTAGE-LOW 
VERSUS SUPPLY VOLTAGE 

I .35>-----+--+--'---t-~----_,_~ 

~ 
I 

w 

"' i .30 

~ ,...._,,....._ _ _.__~+-

~ .25 t---,."97"'-+----+--+----+-+-~ 
0 
1_, 

$' 

4.0 4.5 5.0 

Vee-SUPPLY VOLTAGE-VOLTS 

COUNT INPUT 
CHARACTERISTIC 

5.5 

oi..-.....,~•./J~_L_--1.-...L_...l.._...L-J 
0 0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6 1.8 2.0 

VIN - INPUT VOLTAGE -V 

COUNT PULSE WIDTH 
VERSUS SUPPLY VOLTAGE 

Vee-SUPPLY VOLTAGE-VOLTS 

4-101 

OUTPUT VOLTAGE-HIGH 
VERSUS TEMPERATURE 

AMBIENT TEMPERATURE -"C 

RESET INPUT 
CHARACTERISTIC 

~ 0.8 l---+--l---+--+----+-ll-+---+-----1 

B 
~ 0.6 

z 0.4 l---+--l---+--#-l+-+--+-----1 

oi.......i..~~-.c:.u_.1..---L..-J__--' 

0 0.2 0.4 0.6 0.8 1.0 1.2 1.4 

260 

220 

1811 

140 

VIN - INPUT VOLTAGE - V 

RESET PULSE WIDTH 
VERSUS SUPPLY VOLTAGE 

\ 
! ! I 

l l I I 
l 1 vP v I 

l I 
~ T 
~ L1 l 

I lL I v Zl, Z2 & Z4 -1 STD. LOAD 
ZB - 2 STD. LOADS -i 

100 

60 
3.5 

.l. ..l. ..l. 
4.0 4.5 5.0 

Vee-SUPPLY VOLTAGE -VOLTS 

...!. 
5.5 



FAIRCHILD COUNTING MICROLOGIC® INTEGRATED CIRCUITS CµL9989 

DRIVING DEVICE 

CµL9989 
-Z1;Z2,Z4 
Za 

CµL9989 
ZI' Z2, Z4 

Za 

CµL9989 
ZpZ2,Z4 

Zs 

Industrial Range 
Milliwatt RTL 

Industrial Range 
RTL 

Industrial Range 
DTL6K Family 

Industrial Range 
DTL 2K Family 

One Standard Load, worst case, is defined for testing 
purposes as shown in the figure below. 

16 pf 

FD 600 

F=.P..IRCHILO 

SEMICONDUCTOR 
A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 

LOADING RULES 

CAN DRIVE 

Operi 
1 Standard Load 

1 Standard Load 
2 Standard Loads 

2 Standard Loads 
4 Standard Loads 

1 GµL9989 Count 

-6 C.µL9989 Count 
1 CµL9989 Reset 

1 CµL9989 Count 

3 C.µL9989 Count 
1 GµL9989 Reset 

4-102 

ATVcc RANGE OF 

3.6 to 5.5 Volts 

4.0 to 5.5 Volts 

5.0 to 5.5 Volts 

3.6 to 3.96 Volts 

3.6 to 3.96 Volts 

4.5 to 5.5 Volts 

4.5 to 5.5 Volts 

The following are defined as One Standard Load: 

CµL9989 Count Input 
CµL9958 Count Input 
C.µL9959 Data Input 
CµL9960 Data Input 
LP-RTL GATE INPUT 



9997 FOUR BIT SHIFT REGISTER 
INDUSTRIAL MICROLOGIC® INTEGRATED CIRCUIT 

OPERATING TEMPERATURE RANGE 0°c TO 70°C 

GENERAL DESCRIPTION - The Micrologic® Integrated Circuit Four-Bit Shift Register is a fully integrated, 

monolithic digital circuit which is manufactured using the patented Fairchild Planar* epitaxial process. 

THE 9997 FOUR-BIT SHIFT REGISTER consists of four series connected Flip-Flops and the circuitry required 

for triggering and resetting the Flip-Flops. Each Flip-Flop has a common reset input, a parallel (asynchronous) 

input, data input, and a non-inverted, buffered output which receives power from a separate voltage supply 

(Vee/) that is common to all outputs. 

The separate voltage supply (Vee/) is independent of the Vee terminal, i.e., the circuit will operate with 

Vee= 5.5V and Vee/= 3.3V or Vee= 3.3V and Vee/= 5.5V, etc. 

Typical applications include: Serial shifting, parallel shifting (static storage register), serial input-parallel 

output, parallel input-serial output, and shift counters. 

FEATURES 

• SERIAL OPERATION WITH PARALLEL ENTRY TO ALL BITS 

• ASYNCHRONOUS GANGED RESET CAPABILITY 

• WIDE Vee RANGE- COMPATIBLE OPERATION WITH SEVERAL LOGIC FAMILIES 

• OUTPUTS CAN BE GATED 

• SINGLE LINE SERIAL INPUT 

• HANDLES BLOCKS OF FOUR BITS OF DATA COMMON TO MANY PARALLEL/SERIAL AND SERIAL/ 

PARALLEL OPERATIONS 

• CAN DRIVE 40 CCSL UNIT LOADS 

ELECTRICAL CHARACTERISTICS 

Operating Voltage Range 

Minimum Shifting Rate 

Typical Shifting Rate 

Maximum Power Dissipation (Vee/ = Vee> 

Maximum Power Dissipation (Vee/ =open) 

NORMAL OPERATION 

3.3 to 5.5 Volts 

D.C. to 5.0 MHz 

D.C. to 7.0 MHz 

380 mW 

260 mW 

TYPICAL DUAL IN-LINE PACKAGE 
(In accordance with JEDEC T0-116) 

[--:~:---j 

H 
f--.300MAx-t-NoTE I 

1 Leadsare1ntended lor1nse•t1on 1n hole rows on 300"centers They are 
purposelysh1ppedw1th''pos1t1ve"1350)m1sa11gnmenttotacil1tate1n!;.ert1on 

2.Board·dr1lltngd1mens1onsshou!deQualyour pfilCt1ceforaconvent1onal 020 
1nchd1ame!ertead 

PURCHASING INFORMATION: 

To order this device specify U6A999729X. 

SERIAL SHIFTING -A high to low voltage transition at the trigger input (T) initiates the following simultaneous state transfers: D-+Q 11 Q1 -+Q2, Q2 -+Q3, and 

Q3-+Q4. 

RESET AND PARALLEL ENTRY -A high voltage level at the reset input (R) overrides all other inputs and causes all four Flip-Flops to be reset such that 

the Q 1, Q2, Q3, and Q4 outputs assume a high voltage level and remain high after removal of the reset signal. After removal of the reset signal, a high 

voltage level at a set input (S 1 through S4) will cause each Flip-Flop to be set such that its corresponding output (Q 1 through Q4) will be at a low voltage 

level. No change of state will occur if a set input is at a low signal level. 

Note that since the buffered outputs receive power from a separate voltage supply they can be gated (or enabled) by gating the voltage applied to Pin 13. This 

feature is useful from a logical viewpoint, as well as a power conservation consideration. The gated emitter-follower circuit shown on the back of this sheet is 

recommended. 
'' Planar is a patented Fairchild process. 

l=J=\.I RCH I LCJ 
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9997 FOUR BIT SHIFT REGISTER 

sif 
I 

BLOCK DIAGRAM 

.-t--, 
F/F l . 
AND 

'--11>(>----+-----i STEERING 

GATED 

E. F. 
t---+-------41-+---1t--t---+----+--+------+--+----

GATED 

E.F. 

FOUR BIT SHIFT REGISTER (PRODUCT CODE 9997 ) BLOCK DIAGRAM 

TYPICAL TIMING DIAGRAM 

PIN 
NO SYMBOL 

51 , : I I 

9;Q~~ 
10 • Q2 : : I 

1 

11 i Q3 : ,.-',.--: ------. 

12 I Q4 : : I I 
FUNCTION .--jRESET~SERIAL SHIFTING --i 1· L SERIAL ENTRY _J 

I I I . SERIAL SHIFTING---i 

I RESET -:i--r:::=- PARALLEL ENTRY 

SERIAL SHIFT REGISTER WITH GATED OUTPUTS. 

TIMING DIAGRAM 

CP ~r-i.__."~~rl,_J~,-,

DATA 

ENABLE 

Ql----------' 

Vee 

Q2---------~ 

Q3----------------~ 

Q4--------~ 
GATED EMITIER FOLLOWER 

MODULO 8 SHIFT REGISTER COUNTER 
(Shifting Rate Test Circuit) 

TIMING DIAGRAM 
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M11L9030 
8-BIT MEMORY CELL 

MEMORY MICROLOGIC®INTEGRATED CIRCUITS 

GENERAL DESCRIPTION - The MµL 9030 is a Planar* epitaxial integrated 8-bit (non

destructive readout) memory cell consisting of four 2-bit words. The cell is addressable 

by word. It is permissible to write into one word while reading another. The same 

information may also be written in two words simultaneously. The "Write" time for a 

cell is 45 nanoseconds maximum and the "Read" delay is 25 nanoseconds. 

The element is fully compatible with Fairchild CT µL Circuits. The "Read" and "Data" · 

inputs are the equivalent of 1.5 CT µ.L gate loads, and the "Write" inputs, 3 CT µL gate 

loads. The outputs can drive 3 CT µ.L gate loads. 

For applications where faster "Readout" speed is essential, the users are encouraged 

to investigate the properties of the CT µ.L 968 Integrated Dual Latch. 

*Planar is a Patented Fairchild Process. 

LOGIC DIAGRAM AND PIN ARRANGEMENTS 

D1, D2: DATA INPUTS 

R1, R2, R3, R4: READ INPUTS 

W1, W2, W3, W4: WRITE INPUTS 

01, O~ OR-ABLE OUTPUTS 

Vee= PIN 12 

GND =PIN 5 

R1 

D1 

13 
D2 

11 10 

W1 R2 W2 

313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 
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R3 

9 4 

W3 R4 W4 
j ' 

01 

02 
14 
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FAIRCHILD MEMORY MICROLOGIC®INTEGRATED CIRCUITS MµL9030 

D.C. TESTS <vee = 4.5V, T 25°C) 

DESCRIPTION TEST CONDITIONS LIMITS EQUIV 
MIN MAX UNITS CTµ.LLOAD 

Read faput Current 11 .,- -12, I3"'- 14 --Vp V2; v3, V4 = 2~5-V 4.4 mA ea. 1.5 ---r 
Data Input Current 171 Il3 V7, Vl3 = 2.5V 4.4 mA ea. 1.5 

Write Input Current Ia, Ig, IlO' 111 v 8' v 9' v 10' v 11 = 2.5 v 8.8 mA ea. 3 

Output Voltage V6, V14 1
6

, I
14 

= -10 mA 2.35 v 
(High State) 

Output Voltage V6, V14 16, I14 = -1 mA -0.36 v 
(Low state) 

Output Leakage I5, I14 v6, v14 = 4 v 5 µ.A 

Output Capacitance C6, C14 v6, v14 = 0 

Boonton Bridge 8 pF 

INPUT LEVEL: Maximum permissible "low" level = 0.8 V. Maximum required "high" level: 1.25V. 

RECOMMENDED OPERATING CONDITIONS: 

The above test specifications characterize the terminal properties of the circuit under one set of conditions. They in no way limit 

the circuit to be used under different conditions where certain advantages may be achieved. In general, excessive heat generated in the 

circuit presents the largest factor in degrading the performance of the circuit. For noise immunity greater than O. 5 V and operating 

speed within 20% of 25°Cspeed, junctiontemperaturemustbekeptwithin0-125°e. Thecircuitdissipates350mWwith Vee= 4.5V ±10% 

and full load. (F/O = 3 eTµ.L Gates.) 

Maximum thermal resistances of the package from junction to air are: 

100°c/w in still air 65°e/W with 200 feet/min air flow 50°C/W with 400 feet/min air flow 

For example, the circuit maybe operated instill air at TA= 90°e with VCC = 4.5V ±10%. Highe:r ambient temperatures are possible 

in moving air, as can be calculated from the data above. 

The outputs of the Mµ.L 9030 may be "OR-ed" with the outputs of different words. Each output terminal represents 8 pF capacitance 

and 5 µA leakage current. The limit on OR-tying outputs is the degradation of switching speed that the user can tolerate due to added 

capacitance. 

Fan-out of the M,uL 9030 can be increased to 15 with only a slight increase in delay by buffering with the CT µL 965. 

SWITCHING TIME: 

Load Resistance: lk to -2V- Load Capacitance: lOpF probe and jig capacitance-Input waveform rise and fall time: 6 ns 

These tests are for correlations only. While t
1 

through t
4 

do not change with varied loads, t
5

, t
6

, and t
7 

may differ under different 

output loading conditions. 

SWITCHING TIME: 

NOTE: 

t 1: 25 ns MIN. 

t 2: 10 ns MIN. 

t 3: 10 ns MIN. 

t 4: 10 ns MIN. 

t 5: 25 ns MAX. 

t 6: 25 ns MAX. 

t 7: 25 ns MIN. 

1) DOTTED LINES REPRESENT CELL 
STORING "LOW• LEVEL. 

2) t1 REPRESENTS TIME INTERVAL 

BETWEEN READ PULSES FOR 
ERROR-FREE READOUT. 

l.SV 

5<>%-,.__---:-t
1
---so% 

WRITE----1 

DATA 
50% 

i l.SV 

READ 1-------irf-so-%----~-. _s_o%_. -----

OUT----G-'N_D_. L-E-vE_L ___ l _t_5 ...JL1~~ __ J·~J ..... _._sv __ _ 

-
__________________ t_1 _! 1.::% 

READ 2 ~ 
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SPECIAL CIRCUITS COMING SOON 

Type Function 

Dual NOR Gate 
Triple AND Gate 
Dual 4-lnput AND Gate 
8-lnput AND Gate 
Dual Buffer 
Dual 3 & Single Input AND Gate 
Quad Single Input AND Gate 

CTL9852 
CTL9853 
CTL9854 
CTL9855 
CTL9856 
CTL9864 
CTL9865 
CTL9866 Quad 2 Input AND Gates, One Pair W/OR Tie 

CTL II 
The first CTL II circuits to be announced will be pin-for-pin replace
ments for the present CTL gates, buffer and inverter. The gates will 
be 3 nsec max, and buffer and inverter will be 8 nsec max. The 
circuits are as follows: 

9852 Dual NOR gate 
9853 Triple AND gate 
9854 Dual four-input AND gate 
9855 Eight-input AND gate 
9856 Dual buffer 
9864 Dual three-and single-input AND gate 
9865 Quad single-input AND gate 
9866 Quad two-input AND gates, one pair with OR-tie 
9871 Quad two-input AND gates, with OR-tied pairs 
9872 Same as 9866 but without 2K load or input resistors 

IAI4 
z ll 

3 121cc 

GllDS GNOS 

9852 9853 

.. 

12Vcc 

11 Vu 

GlllS 6ND5 

9854 9855 

l2Vcc 

11 Yu 

GNDS GND5 

9856 9864 

14 

ll 

l2Vcc 

llYu 

14 

ll 

12Ycc 

llVEl 

4-134 

Type 

CTL9871 
CTL9872 

CTL MSI 
CTL MSI 
CTL MSI 
CTL MSI 
CTL MSI 

GHD5 

CTL MSI 

9865 

&NOS 

Function 

Quad 2 Input AND Gates, W /OR Tied Pairs 
Same as 9866 but without 2K Load or Input 

Resistors 
1 Out of 8 Decoder 
4 Bit Comparator 
4 Bit Multiplexer 
4 Bit Latch 
Dual Full Adder 

9871 

9866 

12Ycc 

11 Vu IO 

Following the above CTL II will be CTL MSI. The first six CTL circuits 
will be: 

1 out of 8 Decoder 
4 Bit Comparator 
4 Bit Multiplexer 
4 Bit Latch 
Dual Full-Adder 
4 Bit Shift Register 





HYBRID CIRCUITS NUMERICAL INDEX 

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

SH2001 5-3 SH2101 5-19 SH3005 5-29 
SH2002 5-7 SH3000 5-23 SH3200 5-33 
SH2002-P 5-11 SH3001 5-25 SH3201 5-35 
SH2100 5-15 SH3002 5-27 

HYBRID CROSS REFERENCE 
Analog Analog 

Title RTL DTL Amplifiers Switches Regulators 

SH2001 High-Voltage, High- TO- 5 
Current Driver F/P 

SH2002 DT µL High Power T0-5 
Driver F/P 

SH2002-P DT µL High Power DIP 
Driver in plastic 
Dual-in-Line Pack 

SH2100 High-Current Driver TO· 5 
F/P 

SH2101 High-Voltage Driver TO - 5 
F/P 

SH3000 High Impedance, Wideband T0-5 
DC Amplifier F/P 

SH3001 Analog Switch T0-5 

SH3002 SPOT Analog Switch T0-5 

SH3005 High Impedance T0-5 
Differential Comparator f/P 

SH3200 Adjustable Positive T0-5 
DC Voltage Regulator 

SH3201 Adjustable Negative T0-5 
DC Voltage Regulator 

F /P = FLAT PACK 
DIP= Dual-In-Line PACKAGE 
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SH2001 
HIGH-VOLTAGE, HIGHgCURRENT DRIVER 

FAIRCHILD HYBRID CIRCUITS 

• INPUTS CCSL COMPATIBLE 
• USE FOR CORE, CABLE, AND lAMP DRIVER 
• HIGH CURRENT CAPABILITY ••• 250 mA SINKING CURRENT AT 0.5 VOLT 

• HIGH VOLTAGE CAPABILITY ••• 40 VOLTS LYcco 

" LOGIC FLEXIBILITY •••••••• 4 INPUT NANO WITH INHIBIT (NOR) INPUT 

• HIGH SPEED = = = = = = = = = = = t0 N :::70 ns (TYP) • • t 0 ;:;: = 110 ns (TYP) 

ABSOLUTE MAXIMUM RATINGS (25°C Free Air Temperature unless otherwise noted) 

Voltage Applied to Pin 8 

Voltage Applied to Pin 10 
Operating Power 

Operating Temperature 

Storage Temperature 

Input Reverse Current 

Current on Pin 8 

LOGIC SYMBOLS AND FUNCTIONS 

l"'"---___J!I--!!!.. 

+40Volts 

8 Volts 

800mW 

(See Part Nos.) 

-65°C to +150°C 

1 mA 

lAmp 

2 
3 4...,..----,, __ ,, S = 1·2·3·4 + 9 POSITIVE 

(NANO LOGIC) 

GNDL5 7 

313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 
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PHYSICAL DIMENSIONS 
T0-100 

(10 pin package) 

f---.370----i 
! .335 I 
I .335 I .185 

.040 li·3051t--+ 
T. W! i:1::-+ 

I I ---.- I 

10 
LEADS rrnnnnnnn =· ~~. 

:g~~ DIA. lWUUUUUU ~ 

.230TP1-=:J 
I i---J. .115 TP 

I i 

NOTES: All dimensions in inches 
Leads are gold-plated kovar 
Package weight is 1.32 grams 

PART NO. -55°C TO +125°C HAG-20011XX 
0°C TO + 70°C HAG 20019XX 

BG- PACKAGE 
TOP VIEW 

.0·19 

·~::~:: 1 
~ =9~ sp= :m 
.~~· ,F= 
·~~= 

I .260 ! .265 ! .260 I 
i- .235 -i-.2•0---i- .235 -i 

___ .760 __ __ 

IL~ l_l_ 
-~--r 

083 .006 
.077 .00< 

PART NO. -55°C TO +125°C HBG-20011XX 
0°C TO + 70°C HBG 20019XX 

F=~IRCHILCJ 

SEMICONDUCTOR 
A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 



FAIRCHILD HYBRID CIRCUITS SH-2001 
I 

GUARANTEED TEST SEQUENCE SH-2001 

LTPD LIMIT 
TEST NO. GROUP PIN 1 PIN 2 PIN 3 PIN4 PIN 5 PIN6 PIN 7 PINS PIN 9 PIN 10 SENSE MIN. MAX. 

1 A VIH VIH VIH VIH GND GND lou Vccl Va Vol 
2 A Vil GND GND lou Vil Vccl Va Vol 
3 A Vil GND 10l2 VCCl vb VOL2 
4 A Vil GND IOL2 Vccl vb VOl2 
5 A Vil GND lol2 VccL vb VOL2 
6 A VIL GND IOL2 VccL vb VOl2 
7 A GND GND 10l2 VIH Vccl vb v0l2 
8 B VR GND GND GND GND VccH 1, fR 
9 B GND VR GND GND GND VccH 12 IR 
10 B GND GND VR GND GND VccH 13 IR 
11 B GND GND GND VR GND VccH 14 IR 
12 B GND VR VccH 19 IR 
13 c VF VR VR VR GND VccH 1, -IF 
14 c VR VF VR VR GND VccH 12 -IF 
15 c VR VR VF VR GND VccH 13 -IF 
16 c VR VR VR VF GND VccH l4 -IF 
17 c GND GND VF VcCH 19 -IF 
18 D GND GND Vccl vb VoH 
19 E GND GND GND Vox Vccl la lox 
20 F GND GND Vpo 110 IPDH 
21 F GND GND VMAX 110 IMAX 
22* F GND Vpo toN 
23* F GND Vpo to FF 

•see Test Conditions and Definitions on Page 3 

FORCING FUNCTIONS (Temperature Range -55°C to +125°C) 

UNITS -55°C +25°C +125°C 

Vccl Volts 4.50 4.50 4.50 
VccH Volts 5.50 5.50 5.50 
Vpo Volts 5.00 
VMAX Volts 8.00 
VIL Volts 1.40 1.10 0.80 
VIH Volts 2.10 1.90 1.70 
VR Volts 4.00 4.00 4.00 
VF Volts 0.00 0.00 0.00 
lou Milliamps 250 250 250 
lm2 Milli amps 8.00 8.00 7.50 
Yox Volts 40.0 40.0 40.0 

FORCING FUNCTIONS (Temperature Range 0°C to +70°C) 

UNITS 0°C +25°C +70°C 

Vccl Volts 5.00 5.00 5.00 
VccH Volts 5.00 5.00 5.00 
Vpo Volts 5.00 
VMAX Volts 8.00 
Vil Volts 1.20 1.10 .950 
VIH Volts 2.00 1.90 1.80 
VR Volts 4.00 4.00 4.00 
VF Volts 0.45 0.45 0.50 
lou Milliamps 250 250 250 
lm2 Milliamps 8.0 8.0 7.5 
Vox Volts 40.0 40.0 40.0 
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FAIRCHILD·. HYBRID CIRCUITS SH-2001 

TEST LIMITS (Temperature Range -55°C to +125°C) 

UNITS 

You Volts 
-v~~~ Volts · 
VoH Volts 
IR Microamp 
-IF Milliamp 

lox Microamp 

IPDH Milliamp 

IMAX Milliamp 

toN Nanosec. 

to FF Nanosec. 

I lEST LIMITS (Temperature Range O"C to +70°C) 

UNITS 

Vou Volts 

VOL2 Volts 
VoH Volts 
IR Microamp 
-IF Milliamp 

lox Microamp 

IPDH Milliamp 

IMAX Milliamp 

toN Nanosec. 

to FF Nanosec. 

TABLE OF LTPD'S (These apply to test sequence page 2) 

GROUP COLD 

A 15% 
B 
c 15% 
D 15% 
E 
F 

TYPICAL SWITCHING TIMES 

200 

I 150 

I~ 
100 t---

i 

T 

J: z 
1.:0 I ~ i I 

50 
I 

I 
I 

.l 

I 
-50°C 25°C 125°C 

TEMPERATURE 

-55°C 
MIN. 

2.20 

0°C 
MIN. 

2.05 

FREQ.= lMc 
P.W. = 500 ns 

t 

MAX. 

0.45 
0.45 

1.60 

MAX. 

0.45 
0.45 

1.40 

INPUT 
4V 

ov 

5-5 

+25°C +125°C 
MIN. MAX. MIN. MAX. 

0.40 0.45 
O)ro. 0.45-

2.00 1.80 
2.0 5.0 
1.60 1.50 
5.0 200 

30.6 
29.6 
160 
220 

+25°C +10°c 
MIN. MAX. MIN. MAX. 

0.45 0.5 
0.45 0.5 

1.95 1.85 
5.0 10.0 

1.40 1.35 
5.0 200 

30.6 
34.0 
200 
260 

25°C HOT 

10% 15% 
10% 15% 
10% 15% 
10% 15% 
10% 15% 
10% 15% 

SWITCHING TIME TEST CONDITIONS 

40V 

2000 

PIN 5, PIN 7 GND 

40V OUTPUT 

I I 
f-tott-1 

I ····----r-
I 



FAIRCHILD HYBRID CIRCUITS SH-2001 

APPLICATIONS 

LAMP DRIVER-

INPUTS FROM - ~ ~----..... 
DECADE 

COUNTER, 
ETC. 

LATCHING RELAY-

UNLATCH 1 3~ INPUTS 

LAMP TEST 
+28 V DC 

LATCH INPUT 9 +28 V DC 

Relay will unlatch if any input (1, 2. 3) goes low. 

DTµL INTERFACE DRIVER-

~----l"I OUTPUT 

RL ~ 160Q at Vee = 40 VOLTS 

RL ~ 80Q at Vee= 20 VOLTS 

HIGH-CURRENT LINE TRANSMITTER-

INVERTING 

RL (Logic levels selected 

by Vee) 

Vee 

......o--4~----1-..-~ OUTPUT 

INPUTS 50 Q CABLE 
son 

Vee 
NON-INVERTING INPUT (UP TO +12 V) 

NOTE: If only non-inverting input is used, one of the inverting inputs must be grounded. 

l='°'I RC HI LCJ 

SEMICONDUCTOR 
A DIVfSION OF FAIRCH!LD CAMERA Al'\jD !NSTRU~ENT CORPORATION 
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SH2002 
DTµL HIGH PQ.WER DRIVER 

FAIRCHILD HYBRID CIRCUITS 

• LOGIC FLEXIBILIH • • • • • • • LATCHABLE 4 INPUT NAND WITH INHIBIT (NOR) INPUT 

• HIGH CURRENT CAPABILIH • • • UP TO 150 mA 

• HIGH VOLTAGE CAPABILln ••• 40 VOLTS LVcEO 

• INPUT COMPATIBLE WITH CCSL PRODUCTS 

• FULL -55°C TO +125°C TEMPERATURE OPERATION 

• APPLICATIONS INCLUDE CABLE AND LAMP DRIVER 

ABSOLUTE MAXIMUM RATINGS (25°C Free Air Temperature unless otherwise noted) 

Voltage Applied to Pin 10 (continuous) 

Input Reverse Current 

Voltage Applied to Pin 8 (continuous) 

Voltage Applied to Pin 10 {pu!sed ~ 1 second) 

Storage Temperature 

Operating Temperature 

Power Dissipation (Derate Linearly to +175°C) 

LOGIC SYMBOLS AND FUNCTIONS 

!--10 
Vee 

GND 

L_5 

+8.0Volts 

1.0mA 

+40Volts 

+12 Volts 

-65°C to +150°C 

(See Part Nos.) 

800mW 

I I 

I I 
I I 

PHYSICAL DIMENSIONS 
T0-100 

(10 pin package} 

1---.370~ I .335 
I .335 .1s5 

.040 l~.3051 .165 

L-:1 ~ t -.-
l O LEADS rmnnnnnn ~~. ~~~. 
:gi~ DIA. IWUUUUUU t 

.230TP--r---J 

t : .115 TP 
I 

NOTES: All dimensions in inches 
Leads are gold-plated kovar 
Package weight is 1.32 grams 

HAG20021XX (-55°C TO +125°C) 
HAG20029XX (0°C TO +70°C) 

BG - PACKAGE 
TOP VIEW 

.019~i) 

.0!5 -.-- .260 
_L_ T .240 
i- I 
'~I 

f-:~~H 

NOTES: All dimensions in inches 
Alternatemarkingofdot1nupperlefthandcorneris 

also acceptable 
P1ck1geweightis1pprox1m1tely0.71r1m 

ttBG20021XX (-55°C TO +125°C) 
HBG20029XX (0°C TO +70°C) 

F=~IRCHILC 

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 DIODE TRANSISTOR MICROLOGIC® l.C. 

GUARANTEED TEST SEQUENCE SH2002 

LTPD LIMIT 
TEST NO. GROUP PIN 1 PIN 2 PIN 3 PIN4 PIN 5 PIN 6 PIN 7 PIN 8 PIN 9 PIN 10 SENSE MIN. MAX. 

1 A VIH VIH VrH VIH GND GND lou VccL Ya VOL 
2 A VIL GND GND lou VIL VccL Va VOL 
3 A VIL GND IOL2 VCCL vb VOL2 
4 A VIL GND IOL2 VccL vb VOL2 
5 A VIL GND fOL2 YccL vb VOL2 
6 A VIL GND loL2 VccL vb VOL2 
7 A GND GND IOL2 VIH VCCL vb VOL2 
8 B VR GND GND GND GND VccH 1, IR 
9 B GND VR GND GND GND VccH 12 IR 
10 B GND GND VR GND GND VccH 13 IR 
11 B GND GND GND VR GND VccH 14 IR 
12 B GND VR VccH 19 IR 
13 c VF YR VR VR GND VccH 1, -IF 
14 c VR VF VR VR GND VccH 12 -IF 
15 c VR VR VF VR GND VcCH 13 -IF 
16 c VR VR VR VF GND VcCH 14 -IF 
17 c GND GND VF VccH 19 -IF 
18 D GND GND VccL vb VoH 
19 E GND GND GND Vox VccL la lox 
20 F GND GND Vpo 1,0 IPDH 
21 F GND GND VMAX 110 IMAX 

FORCING FUNCTIONS (Temperature Range -55°C to +125°C) 

UNITS -55°C +25°C +125°C 

VccL Volts 4.50 4.50 4.50 
VccH Volts 5.50 5.50 5.50 
Vpo Volts 5.00 
VMAX Volts 8.00 
VIL Volts 1.40 1.10 0.80 
VIH Volts 2.10 1.90 1.70 
VR Volts 4.00 4.00 4.00 
VF Volts 0.00 0.00 0.00 
lou Milliamps 150 150 150 
IOL2 Milliamps 8.00 8.00 7.50 
Vox Volts 40.0 40.0 40.0 

FORCING FUNCTIONS (Temperature Range 0°C to +70°C) 

UNITS 0°C +25°C +10°c 

VccL Volts 5.00 5.00 5.00 
VccH Volts 5.00 5.00 5.00 
Vpo Volts 5.00 
VMAX Volts 8.00 
VIL Volts 1.20 1.10 .950 

VIH Volts 2.00 1.90 1.80 
VR Volts 4.00 4.00 4.00. 

VF Volts 0.45 0.45 0.50 

lou Milliamps 250 250 250 

loL2 Milliamps 8.0 8.0 7.5 

Vox Volts 40.0 40.0 40.0 
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FAIRCHILD DIODE· TRANSISTOR MICROLOGIC® l.C. 

TEST LIMITS (Temperature Range -55°C to +125°C) 

I 
I UNITS 
1 . 
I " Volts 

I 
You 
VOL2 Volts 

I VoH Volts 

I IR Microamp 

-IF Milliamp 

lox Microamp 

IPDH Milliamp 

IMAX Milliamp 

TEST LIMITS (Temperature Range 0°C to +70°C) 

UNITS 

Vou Volts 

VOL2 Volts 

VoH Volts 

IR Microamp 
-IF Milliamp 

lox Microamp 

IPDH Milliamp 

IMAX Milliamp 

TABLE OF LTPD'S (These apply to test sequence page 2) 

I 

GROUP 

A 
B 
c 
D 
E 
F 

TYPICAL SWITCHING TIMES 

-so•c 2s•c 
TEMPERATURE 

12s•c 

COLD 

15% 

15% 
15% 

-55°C +25°C +125°C 
MIN. MAX. MIN. MAX. MIN. MAX. 

0.45 0.40 0.45 
0.45 0.40 0.45 

2.20 2.00 1.80 
2.0 5.0 

1.60 1.60 1.50 
5.0 200 

30.6 
29.6 

0°C +25°C +10°c 
MIN. MAX. MIN. MAX. MIN. MAX. 

0.45 0.45 0.5 
0.45 0.45 0.5 

2.05 1.95 1.85 
5.0 10.0 

1.40 1.40 1.35 
5.0 200 

30.6 
34.0 

+25°C HOT 

10% 15% 
10% 15% 
10% 15% 
10% 15% 
10% 15% 
10% 15% 

SWITCHING TIME TEST CONDITIONS 

400D. 
o-----'VV'w--------<> OUTPUT 

c~10pF=WIRING CAP 

PIN 5, PIN 7 GND 

I 
40V OUTPUT 

INPUT t 
4V 4V 2V 

ov --- 1--r==::::+------l~-
f--ton--l f.--toff 
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FAIRCHILD DIODE TRANSISTOR MICROLOGIC® l.C. 
I 

I LAMP DRIVER-

APPLICATIONS 

2- NO. 327 BULBS 

INPUTS FROM ....__~-
DECADE 

COUNTER, 
ETC. 

LATCHING RELAY-OR FAULT LAMP DRIVER 

6 g---------t__. ":" 

+28V DC 

D 

r=: 
~ 

+28VDC 

RELAY WILL UNLATCH IF ANY INPUT (1,2,3) GOES LOW. 

OUTPUT TRANSFER PULSE SAFE OPERATING AREA 

VcE- COLLECTOR TO EMITTER VOLTAGE-VOLTS 

F=~IRCHILC 

SEMICONDUCTOR 
A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 
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NO. 330 
BULB 

+ 14V DC 



SH2002-P 
DTµL HIGH POWER DRIVER 

IN PLASTIC DUAL-JN-LINE PACK 
FAIRCHILD HYBRID CIRCUITS 

• LOGIC FLEXIBILITY • • • • • • • LATCHABLE 4 INPUT NAND WITH INHIBIT (NOR) INPUT 

• HIGH CURRENT CAPABILITY • • • UP TO 150 mA 

• HIGH VOLTAGE CAPABILITY ••• 40 VOLTS LVcEo 

• INPUT COMPATIBLE WITH CCSL PRODUCTS 

• APPLICATIONS INCLUDE CABLE, LAMP, AND RELAY DRIVER 

ABSOLUTE MAXIMUM RATINGS (25°C Free Air Temperature unless otherwise noted) 

Voltage Applied to Pin 10 (continuous) 

Input Reverse Current 

Voltage Applied to Pin 8 (continuous) 

Voltage Applied to Pin 10 (pulsed ~ 1 second) 

Storage Temperature 

Operating Temperature 

Power Dissipation (Derate Linearly to +175°C) 

LOGIC SYMBOLS AND FUNCTIONS 

!--10 
Vee 

9~ l 
Go--o - .............. 1 I 

iV 

+8.0Volts 

1.0 mA 
+40Volts 

+12 Volts 

-65°C to +150°C 

0°C to +70°C 

800mW 

GND 

L_5 

., 
I 

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

lr
375~ NOM. 

~__, 

11r-~111 

F9 
.ouJl 
.009 

.135 I I I TYP. I .150 

I [ I ll 

I ~ 1==~ 
I :~~ j~.020 

.015 

I 

I 
NOTE: All dimensions in inches 

H6F20029XX (0°C TO + 70°C) 

l=..c\I RCH I LC 

SEMICONDUCTOR 
A DIVISION OF FAIRCH1LD CAMERA AND lNSTRUMENT CORPORATION 



FAIRCHILD HYBRID CIRCUIT SH2002-P 

GUARANTEED TEST SEQUENCE 

r LTPD LIMIT 
I TEST NO. GROUP PIN 1 PIN 2 PIN 3 PIN4 PIN 5 PING PIN 7 PIN 8 PIN 9 PIN 10 SENSE MIN. MAX. 

1 A VIH VIH VIH VIH GND GND lou VccL Va VOL 
2 A VIL GND GND lou VIL VccL Va VOL 
3 A VIL GND IOL2 VccL v6 VOL2 
4 A VIL GND IOL2 VccL v6 VOL2 
5 A VIL GND lm2 VccL v6 VOL2 
6 A VIL GND lm2 VccL v6 VOL2 
7 A GND GND IOL2 VIH VccL v6 VOL2 
8 B VR GND GND GND GND VccH 1, IR 
9 B GND VR GND GND GND VccH 12 IR 
10 B GND GND VR GND GND VccH 13 IR 
11 B GND GND GND VR GND VccH 14 IR 
12 B GND VR VccH 19 IR 
13 c VF VR VR VR GND VccH 1, -IF 
14 c VR VF VR VR GND VccH 12 -IF 
15 c VR VR VF VR - GND VcCH 13 -IF 
16 c VR VR VR VF GND VccH 14 -IF 
17 c GND GND VF VcCH 19 -IF 
18 D GND GND VccL v6 VoH 
19 E GND GND GND Vox VccL lg lox 
20 F GND GND Vpo 1,0 IPDH 
21 F GND GND VMAX 1,0 IMAX 

FORCING FUNCTIONS (Temperature Range 0°C to +70°C) 

UNITS 0°C +25°C +70°C 

VccL Volts 5.00 5.00 5.00 
VcCH Volts 5.00 5.00 5.00 
Vpo Volts 5.00 
VMAX Volts 8.00 
VIL Volts 1.20 1.10 .950 
VIH Volts 2.00 1.90 1.80 
VR Volts 4.00 4.00 4.00 
VF Volts 0.45 0.45 0.50 
lou Milliamps 150 150 150 
lm2 Milliarnps 8.0 8.0 7.5 
Vax Volts 40.0 40.0 40.0 
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FAIRCHILD ·HYBRID CIRCUIT SH2002-P 

TEST LIMITS (Temperature Range 0°C to +70°C) 

UNITS 

You Volts 

VOL2 Volts 

VoH Volts 

IR Microamp 
-IF Milliamp 

lox Microamp 

IPDH Milliamp 

IMAX Milliamp 

TABLE OF LTPD'S (These apply to test sequence page 2) 

GROUP 

A 
B 
c 
D 
E 
F 

TYPICAL SWITCHING TIME 
VERSUS AMBIENT TEMPERATURE 

- . . I ! 

] I I I I I I I 
o ~ ro ~ ~ ~ oo ro 

TA· AMBIENT lt:MPERATURE - °C 

0°C 

15% 

15% 
15% 

0°C 
MIN. 

2.05 

FREQ.= lMHz 
P.W. = 500 !!S 

MAX. 

0.45 
0.45 

1.40 

+25°C +10°c 
MIN. MAX. MIN. MAX. 

0.45 0.5 
0.45 0.5 

1.95 1.85 
5.0 10.0 
1.40 1.35 
5.0 200 

30.6 
34.0 

+25°C +10°c 

10% 15% 
10% 15% 
10% 15% 
10% 15% 
10% 15% 
10% 15% 

SWITCHING TIME TEST CONDITIONS 

400.'2 
o------'vv..---------o OUTPUT 

Tc~1opF•WIRING CAP 

r 
!TuUTPUT 

• INPUT 4V 4V 2V 

ov~--~-- 1--~~tt===~~~~l-~~ 
~fon--J •otf-J 

5-13 



FAIRCHILD HYBRID CIRCUIT SH2002-P 

APPLICATIONS 

LAMP DRIVER-

2 - NO. 327 BULBS 

+28V DC 

LATCHING RELAY-OR FAULT LAMP DRIVER 

D 

6 o-------+---' ~ -::-

~ 
+28V DC 

RELAY WILL UNLATCH IF ANY INPUT (1,2,3) GOES LOW. 

OUTPUT TRANSFER PULSE SAFE OPERATING AREA 

~ l.5.--..-_... .................... __, ......... --.---.--.---..-~---.--.......---.--...----. 
:e 
<( 
I 
tz 
LU 
~ 1.0 
=> 
<..> 
a:: 
0 
t-::i: 0.5 
...J 
...J 
0 
<..> 
~ o.....__.___.....__.___. _ _.____._.....___... _ _.___..._.......__..._....__ 

- 0 5.0 10 15 20 25 30 35 

VcE- COLLECTOR TO EMITTER VOLTAGE-VOLTS 

l=~IRCHILCJ 

SEMICONDUCTOR 
A DIVISION OF FAIRC~ILD CAMERA AND INSTRUMENT CORPORATION 
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N0.330 
BULB 

+ 14V DC 



SH2100 
HIGH CURRENT DRIVER 

GENERAL DESCRIPTION - The SH 2100 Hybrid consists of a Buffer Micrologic® Integrated 

Circuit driving a high-current NPN Planar* Epitaxial Silicon Transistor. 

*Planar is a patented Fairchild process. 

• 135 mA CURRENT SINK 

e INPUT COMPATIBLE WITH µL, MWµL, DTµL, AND CTµL 

• OPERATES AT 12V 

e FAN-OUT = 200 µLOGIC LOADS 

ABSOLUTE MAXIMUM RATINGS (25°C Free Air Temperature unless otherwise noted) 

Maximum Temperatures 

Storage Temperature 

Operating Temperature 

Maximum Voltages 

Maximum Voltage Applied to Pin 8 

Maximum Voltage Applied to Pin 3 

Maximum Voltage Applied to Pin 5 VCBO 

LVCEO 

Maximum Total Power Dissipation at 25°C Ambient 

Typical Power Dissipation at 25°C Ambient 

Maximum Current Applied to Pin 5 

Maximum Fan-out (Rout = 20 Q ± 5%) into RTL Micrologic 

DC ACCEPTANCE TEST CONDITIONS 

Test Test Test Conditions 

-65°C to +150°C 

-55°C to +125°C 

+12 Volts 

± 4 Volts 

+30 Volts 

+12 Volts 

500 mW 

65 mW 

500 mA 

200 

HYBRID CIRCUITS 

.!31 

.121 

PHYSICAL DIMENSIONS 
(SIMILARTOT0-5) 

NOTES: Dimf!ns.ions as per latest J-10 t;:l)mmittM 
All dimensions in inches 
Leadsaregold-platedkovar 
Packageweightisl.22grams 

PART NO. HXK21001XX -55°C TO +125°C 
HXK21009XX 0°C TO +70°C 

G - PACKAGE 
TOP VIEW 

I 
.760 

0 t .740 I 

~?==J--.....!==f 
.. 083 .006 

.077 .004 

HBG21001XX -55°C TO +125°C 
HBG21009XX 0°C TO + 70°C 

No. Title Units Pinl Pin2 Pin 3 Pin 4 Pin 5 Pin 6 Pin 7 Pin 8 
Test Limits 

Min. Typ. Max. 
1 

2 

3 

I 4 

l 5 

1s 
v5 

I5 

t3+5+ 

t3-5-

mA 

v 

mA 

VIN GND 

VOFF GND VR2 

VON GND vmax 

See Switching Time Test Circuit 

See Switching Time Test Circuit 

313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TVl/X: 910-379-6435 
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21rn 
vout 
1CEX 

80 nsec 

70 nsec 

F~IRCHILC 

SEMICONDUCTOR 
A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 



FAIRCHILD HYBRID CIRCUITS SH2100 

DC ACCEPTANCE TEST LIMITS 

Symbol* Test Tolerance -55°e ± 2°e 

vee ±0.010 v 3.00 v 

VIN ±0.002 v 1.014 v 

VON ± 0.002 v 1.014 v 

VOFF ±0.002 v 0.710 v 

VR2 ± 0.01 n 20 n 
v out 0.710 v 

v max ±0.01 v 12.0 v 

2IIN 0.990 mA 

1eEX 0.100 mA 

*For definition of the symbols refer to standard Fairchild Micrologic specification. 

TESTS FOR END POINTS GROUP B 1, 2, 3 

LTPD1S 

Group A 

Test 1 

Test 2 

Test 3 

10% 25°C 

10% 25°e 

10% 25°e 

25°e ± 2°e 

3.00 v 

0.844 v 

0.815 v 

0.565 v 

20 n 
0.300 v 

12.0 v 
0.870 mA 

0.218 mA 

NOTE: Fairchild Assured Customer Test Programs are identical to latest issue Epitaxial µLogic Tentative Specifications. 

SWITCHING TIME TEST CIRCUIT 

vcc vce vcc 

Input 

GND GND GND 

µL903 µL903 
FULL DRIVE 

~lOOnsec EQUIVALENT 
LOAD 

For Low Drive { ~ un } INPUT 
300pf SCOPE 

NOTE : FULL DRIVE IS EQUIVALENT TO FAN-OUT OF 
200 MICROLOGIC GATES. 
LOW DRIVE IS EQUIVALENT TO FAN-OUT 
OF 40 MICROLOGIC GATES. 

vce 

c 

-

5-16 

FD2 
or 

FD6 

OUTPUT 
SCOPE 

Input 

Output 0.5V 

tpd 1 

+125°e ± 2°e 

3.00 v 

0.674 v 

0.674 v 

0.320 v 

20 n 
0.320 v 

12.0 v 

0.940 mA 

0.235 mA 

15% -55° & +125°C 

15% -55 & +125°e 

15% -55° & +125°e 



FAIRCHILD HYBRID CIRCUITS SH2100 

RULES FOR SELECTING VALUES OF RouT 
(Applicable over -55°C to +12-5°C temperature range.) 

Primary consideration is I to minimize overdrive to driven elements and reduce power drain. 

A. MICROLOGIC Elements 

Rout 

B. MW11L Elements 

Rout(min) 

R out 

TYPICAL 
tpd 1 VERSUS TEMPERATURE 

~~~~--.-~......-~--,---......---. 

I I I 
'-· /1·2.25Q !5\Xl!t .-+---+--t-+---i 
""1 2-llQ 300Jt 

~t---T--+---+--11----+--t---+--t 

60 

TEMPERATURE IN °C 

180 

20Q ±5% 

4,000 
------0 
Max Fan-out Used 

2on ± 5% 

13,000 
0 

Max. Fan-out Used 

TYPICAL 
tpd 2 VERSUS TEMPERATURE 

58 
I I I 

tpiJ zl~=Ms~ -+---+--lf-"rr+---i 

60 120 180 
TEMPERATURE IN °C 

5-17 

FANOUT MAXIMUM VS. Rout 

00 

Rour IN Q 

FANOUT MAXIMUM VS. Rour 
Im 

600 

«XI 

200 

0 
0 «> 

< 
E 

i I 

00 160 200 

Rour IN Q 

V1N VERSUS 211t-1 

Vin · VOLTS 



FAIRCHILD HYBRID CIRCUITS SH2100 
APPLICATIONS-When driven from standard MICROLOGIC 

LAMP DRIVER 

RELAY DRIVER 

50 Q LINE DRIVER 

CORE MEMORY DRIVER 

µLOGIC CLOCK DRIVER 

Input Loading 
Factor 

#47 or 

2 when driven 
from Micrologic 

6.0 when driven 
from MWµL 

#328 or Equivalent 

GND 

GND 

6V or 12V 

+ 12VDC V DC - 2 times desired 
pulse amplitude 

R =50Q 

GND 

CLOCK 

GEN I 
I 
I 
t 

GND 

To additional SH 2100 
as needed 

5-18 

R =50Q R can be 75 Q or 93 Q for 
cables of these impedances 

50Q 

205"2 ±5% 

1/2 w 
Clock Input 

of 
100 µL 926 or 923 

Elements 



SH2101 
HIGH VOLTAGE DRIVER 

GENERAL DESCRIPTION - The Fairchild SH 2101 Hybrid High-Voltage Driver consists of an 

Integrated 4-input Milliwatt RT µL Gate driving a High-Voltage Transistor. 

• 100 VOLT OUTPUT-CAN SINK TO 10 mA 

• INPUT COMPATIBLE WITH pl, MILLIWATT RTpL, DTµL, AND CTµL 

• FULL -55°C TO +125°C TEMPERATURE OPERATION 

• APPLltATIONS INCLUDE NEON BULB AND GAS READOUT TUBE DRIVER AND HIGH VOLTAGE 

INTERFACING 

ABSOLUTE MAXIMUM RATINGS (25°C Free Air Temperature) 

Maximum Voltage Applied to Pin 8 {continuous) 

Maximum Voltage Applied to any Input Pin (continuous) 

Maximum Voltage Applied to Pin 6 (continuous) 

Maximum Voltage Applied to Pin 8 (pulsed :S 1 second) 

Maximum Storage Temperature 

Maximum Operating Temperature 

Maximum Power Dissipation 

OPERATING VOLTAGE RANGE 

V CC {Pin 8) :::: +3.0 ± 10% to +4.0 ± 10% Volts 

VH {Pin 6) < +100 Volts 

4 

LOGIC SYMBOL 

NEGATIVE LOGiC: 6 = 1 • 2 • 3 • 5 
POSITIVE LOGIC: 6 = 1+2+3+5 

+8.0 Volts 

±4.0 Volts 

+100 Volts 

+12 Volts 

-65°C to +150°C 

-55°C to +125°C 

250 mW 

DRIVEN BY 
MILLIWATT RT µL 
µ.L 
CTµL 

HYBRID CIRCUITS 

PART NO. HXK210lTXX 

T=l FOR -55'C TO .,.125'C TEMP. RANGE 

T=9 FOR O'C TO +70°C TEMP. RANGE 

LOAD CHART 

N (EQUIV. INPUT LOAD) 
l 
1h 
1h 

NO. OF SH-2101 ALLOWED 

PIN 7 IS AN EXPANDER INPUT. 
ADDITIONAL PAIRS OF INPUTS 
MAY BE ADDED USING THE MIL
LIWATT RT µl EXPANDER, FOL
LOWING THE LOADING RULES 
SHOWN ON THE MILLIWATT RTµL 
921 DATA SHEET. 

DRIVEN BY 
OTµL GATE 3 MAX WITH NO OT µL FANOUT 

BUFFER f 
10 MAX WITH NO OT µL FANOUT 

, l MAX WITH SPECIFIED OT µl FANOUT 

F~IRCHILCJ 

SEMICONDUCTOR 
313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 A DIViSION OF FAIRCHILO CAMERA AND INSTRUMENT CORPORATION 
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FAIRCHILD HYBRID CIRCUIT SH2101 

TEST CONDITIONS TEST LIMITS I 
Test Test Units Pin 1 Pin 2 Pin 3 Pin 4 Pin 5 Pin 6 Pin 7 Pin 8 No. Title 

Min. Typ. Max. 

1 Il mA VIN VBOT VBOT GND VBOT vcc IIN 
2 I2 mA VBOT VIN VBOT GND VBOT vee IIN 
3 1s mA VBOT VBOT VIN GND VBOT vee 1

IN 
4 I5 mA VBOT VBOT VBOT GND VIN vce IIN 
5 v6 mV VOFF VOFF VOFF GND VOFF 1

0L vec VOL 
6 16 µA VON GND GND GND GND VH vee 1ox 
7 16 µA GND VON GND GND GND VH vce 1ox 
8 16 µA GND GND VON GND GND VH vee 1ox 
9 16 µA GND GND GND GND VON VH vce 1ox 

10 tl-6- nsec Pulse in GND GND GND GND Pulse out vcc 200 

11 t1+6+ nsec Pulse in GND GND GND GND Pulse out vce 160 

DC TEST LIMITS -55°e +25°e +125°e 

vee v 3.00 ±0.01 3.00 ± 0.01 3,00 ± 0.01 

VBOT v 1.80 ±0.01 1.80 ± 0.01 1.80 ± 0.01 

VIN mV 970 ± 2 805±2 590± 2 

VON mV 935 ± 2 750± 2 555± 2 

VOFF mV 650 ± 2 450± 2 260± 2 

1rn µA 125 130 110 

VH v 100±1 100± 1 100± 1 

VOL mV 220 220 320 

1ox µA 5 5 40 

1oL mA 10 +0.1 10 + 0.1 10 + 0.1 

SYMBOLS AND DEFINITIONS 

vcc 
VON 

VIN 

VBOT 

VOFF 

IIN 

VOL 
1ox 
1oL 

VH 

Supply Voltage 

Minimum threshold voltage which will insure an off output transistor. 

Input voltage used to measure maximum IIN required to define fan-in. 

Voltage level sufficient to insure full saturation of remaining input transistors for measurement of worst case input loading. 

The maximum voltage which may be applied to an input terminal without turning on the transistor. 

The current drawn from the VIN supply by one input of a gate with a fan-in of two or more. 

Maximum saturated output voltage when V OFF voltage is applied at all inputs and IOL is supplied to output collector. 

Collector leakage current when VON is applied to one input and V H is applied to output collector. 

Output transistor collector current. 

Voltage applied to output collector to measure lox· 
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FAIRCHILD HYBRID CIRCUIT SH2101 

SWITCHING TIME TEST CIRCUIT 

PULSE iN 

SL 
---•-.ii l~soo ns 

PIN 6 

FIG. 1 
TYPICAL SWITCHING TIMES 

300 ns t----+---+--~-+----+--.__-+-~ 

' 200 ns t---+----+--+-+--+-'""'-+--i---+--1 

~ 
;::: 

-55°C +25°C +125°e 

TA - AMBIENTTEMP-°C 

51 

TYPICAL ELECTRICAL CHARACTERISTICS 

FIG. 2 
TYPICAL INPUT CHARACTERiSTiCS 

3001 

I 
200 

~ 

z 

100 

o, 
0.2 0.4 0.6 0;8 1.0 1.2 1.4 1.6 

VIN - VOLTS 
I 
I 
I 

.80 Vi 
25°e 

.97 vl -55°e 
I 125°e .59V 

NOTE: This curve will apply as V CC is increased from 

3V to 5V with small decrease in 1:rN for same VIN" 
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Vcc=3V 

8 

rl 

GND. 

GROUND UNUSED 
INPUT PINS 

FIG. 3 

l10pf 

1 

TYPiCAL POWER DISSIPATION 
VS. Vee (FOR OPEN OUTPUT) 

8.o I 

I 

....... 6. 0 ....------r-r----+----#-----f-4----4 
C> 
0 
z 

ffi 
a.. 
ffi 4. 0 t---+--+--f---W---+---+-+--~ 
~ I 
a.. t----+--t-+-+----+---+-+--~ 
....... 
<.!) g 2. 0 t----+----+-----.~-+--~---+-+----1 
> 
<( 

2.0 4.0 

Vee - VOLTS 

6.0 8.0 



FAIRCHILD HYBRID CIRCUIT SH2101 

TYPICAL APPLICATION 

INPUTS 

SH2101 
lOK 

r-----------.-----'\Nov------0 170V 

SOK TO OTHER SH2101 DRIVERS 

NIXIE® - Registered Trade Mark Burroughs Corp 

INPUTS 

NEON GLOW LAMP DRIVER 

NOTE: LAMP LIGHTS ONLY 
WHEN ALL INPUTS ARE LOW 

INPUTS 

INTERFACE GATE
MICROLOGIC TO 24 VOLT LOGIC 

NOTE: FOR 12 VOLT CIRCUITS -
USE 1.2K RESISTOR AND +12 VOLT SUPPLY 
FOR OT µL AND TT,uL CIRCUITS 
USE 2K RESISTOR AND +5 VOLT SUPPLY 
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SH3000 
HIGH IMPEDANCE, WIDEBAND DC AMPLIFIER 

FAIRCHILD HYBRID CIRCUITS 

GENERAL DESCRIPTION - The SH 3000 Hybrid consists of a pair of high-gain, matched 

transistors connected as emitter-followers at the inputs of a µA 702A operational amplifier. 

FEATURES 

• 5 MD. TYPICAL INPUT IMPEDANCE 

• 0.3 1-1-A TYPICAL INPUT BIAS CURRENT 

• DC TO 30 MHz USEFUL BANDWIDTH 

• LATCH-UP PROTECTED 

• -55°C TO +125°C TEMPERATURE RANGE 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Total Supply Voltage Between v+ and V- Terminals 

Peak Load Current 

Input Voltage 

Differential Input Voltage 

Internal Power Dissipation 

Operating Temperature Range 

Storage Temperature Range 

(Note 1) 

Lead Temperature (Soldering, 60 seconds} 

SCHEMATIC DIAGRAM 

21 Volts 

50 mA 

+0.5 V to -6.0 V 

± 5 Volts 

300 mW 

-55°C to +125°C 

-65°C to +150°C 

300°C 

.--------+----+------<---o V+ 

INVERTING 
INPUT 

NON-INVERTING 4 o----.i--.£ 

INPUT 

I 
6 6 

EMITTER 1 EMITTER 2 
Rg 
2.4k 

R10 
240 

Ru 
240 

10 

R12 
2.6k 

9 

5 

COMPENSATION 

OUTPUT 

PHYSICAL DIMENSIONS 

T0-100 
(10 pin pacKage) 

' .335 
r--.3701 

I .335 . .1s5 

.040 I i-.305\L_:T 

~~~ 
10 L~os'1n~nnnn-= ~~. 
:~~~DIA. lUJUUUULIU t 

.230 TP-r-----1 

I I .115 TP 

NOTES: All dimensions in inches 
Leads :He gold-plated kovar 

Package weight is 1.32 grams 

PART NO. HAG30001XX: 
-55°C TO + 125°C 

CONNECTION DIAGRAM 

V-

Note: Pin 5 connected to case. 

CONNECTION DiAGRAM 
iTOP ViEWl 

NOTE 1: Rating applies for case :emperatures to +125°C; derate linearity at 5.6mW/°C for ambient temperatures above +125°C. 

F=~IRCHILO 

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

5-23 



FAIRCHILD LINEAR INTEGRATED CIRCUITS SH3000 

ELECTRICAL CHARACTERISTICS (TA = +25°C, v+ = 12 v, v - -6.0 V, RE l RE 2 = 200 k unless otherwise noted) = 

Parameter Conditions Min. Typ. Max. 

Input Offset Voltage RS:::; 20 k 2.0 6.0 

Input Offset Current 35 100 

Input Bias Current 300 750 

Input Resistance 1.0 5.0 

Input Voltage Range -3.5 0 

Common Mode Rejection Ratio RS :::; 20 k, f :::; 1 kHz 70 80 

Voltage Gain 1400 2600 

Output Voltage Swing RL 2 100 k ±5.0 ±5.3 

Supply Voltage Rejection Ratio 75 

Power Consumption 70 120 

The following Specifications apply for -55°C < +125°C: 

Input Off set Voltage RS < 20 k 7.5 

Voltage Gain 1000 

Input Offset Current TA +125°C 100 

Input Off set Current TA -55°C 200 

Input Bias Current TA -55°C 1.0 

Average Temperature Coefficient 7.5 
of Input Offset Voltage 

TYPICAL PERFORMANCE CURVES 

INPUT BIAS CURRENT 
AS A FUNCTION OF 

AMBIENT TEMPERATURE 
1.0 ,--,---,---1,..--r-1-r---r---rl .-~~-r:-:~-rfN--..., 
0.8 t--+--+---+-!--+---+---+iREI • RE2 .' 200k'-

\ i i l 
i 

0.6" 

~i 
0.4 t--+--+--"o~d-1 --+---+---+-t--+--+----i 

l ~ 
0.? l--+--+-+1--+--+----1r='"'-~-::c-+-r----+----l 

o ._____.__...__._I~_..__.._~ 
-60 -20 +20 +100 

TEMPERA JURE - 'C 

FREQUENCY RESPONSE 
FOR VARIOUS CLOSED-LOOP 

GAINS 

+140 

40 

50 

~pf,R1 ·2k v' • +l?V 

v'. • ~6-9~ 
TA· 25°C 

20 

IO 

-IO 
100 

~El • RE2 • ?00 k 

l ' ll 
! _i : 

c1 • IOOOpf, R1 ·200 0 

r ~ 
I l 

c1 ·0.0li.f,R1 ·2001 

~ 
I ~ 

1.0 10 

FREQUENCY - MHz 

INPUT OFFSET CURRENT 
AS A FUNCTION OF 

AMBIENT TEMPERATURE 

Iv--. -6.0V 

80 t---+---+--~-+--t---!REI. ,RE?. 200k 

-20 +20 .6(] +100 •140 

TEMPERA JURE - °C 

FREQUENCY COMPENSATION 
CIRCUIT 

-6V 

5-24 

INPUT RESISTANCE 
AS A FUNCTION OF 

AMBIENT TEMPERATURE 

1--..,----i---+--+-----+---+v- -. -6. ov ___. 
30 t--+--t---+--t----"I REI ·.RE? • 200 k 

I. 0 ....._..___,___.___.___.___.___.__--L--l.___j 
-b() -20 +20 +60 +100 +140 

TEMPERA !URE - °C 

VOLTAGE TRANSFER 
CHARACTERISTIC 

-6.0 ,__..__....__...__ __ ~~-~-
-5.0 -4.0 -3.0 -2.0 -1.0 0 1.0 2.0 3.0 4.0 5.0 

INPUT VOLTAGE - mV 

Units 

mV 

nA 

nA 

mn 

v 

dB 

v 

µ.V/V 

mW 

mV 

nA 

nA 

µ.A 

µ.V/°C 



• INPUTS CCSL COMPATIBLE 
• mW MICROLOGIC AND MICROLOGIC COMPATIBLE INPUTS 
• LOW FEED THROUGH SPIKES ON THE OUTPUT 
• TYPICAL t 00 - - 145 ns LOADED 

SH 3001 
ANALOG SWITCH 

FAIRCHILD HYBRID CIRCUITS 

PHYSICAL DIMENSIONS 
T0-100 

(10 pin package) 

i--.370--1 

• APPLICATIONS - ·SCANNING, MULTIPLEXING, A/D CONVERSION, 
4-POLE ST NORMALLY OPEN RELAY OR CHOPPER 

I .335 I 

I .335 I .185 
I '---'- .305 -----1 .165 

~!~. !iiil' 1-f ABSOLUTE MAXIMUM RATINGS 

Maximum Temperatures 

Storage Temperature 

Operating Temperature 

Maximum Power Dissipation 

at 25°C Case 

at 25 ° C Ambient 

Maximum Voltages and Current 

Vin {Pins 1, 2, 8 & 9) 

V out (Pins 3 & 7) 

v+ (Pin 10) 

V- (Pin 6) 

\n' 1
out 

V switch (Pin 4) 

Electrical Characteristics on page 2 

Vsw<f 

l.Ok~ 

V+ 
@ 

J 
f r 

-65°C to +150°C 

-55°C to +125°C 

500 mW 

350 mW 

_l_i i I I -.- ~ 
I ~ 5bO 

lo LEADS rmnnnnnn ~~- MIN. 

:~~~DIA. lUJUUUUUU t 

NOTES: All dimensions in inches 
LP.ads are gold-plated kcivar 

Package weight is 1.02 grams 

±10 v 
±10 v 
+11 v 
-22 v 
100 mA 

±6V 

PART NO. HAG 30011 XX 

I ~ ®··· 
l~V!N 

.__-----' 9 VIN 

..__ _____ ....( 1 Vour 

F=~IRCHILC 

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 HYBRID CIRCUITS SH 3001 

ELECTRICAL CHARACTERISTICS (TA= 25°C, v+ = 10 V, V- = -20 V Unless Otherwise Specified) 

Symbol Characteristic 

1SWH 

VSWL 

VSWL 

High Switch Drive Current (On) 

Low Switch Drive Voltage (Off) 

Low Switch Drive Voltage (Off) 

Channel On Resistance RON/ channel 

1
0FF 

1oFF 

VIN 

-I6 

CIN/ channel 

COUT 

Channel Off Leakage Current 

Channel Off Leakage Current 

Analog Peak Signal Input 

Negative Supply Current 

Channel Input Capacitance 

Channel Output Capacitance 

Switch Turn-On Time t + on 
t -on 
toff+ 

tofC 

Switch Turn-On Time 

Switch Turn-Off Time 

Switch Turn-Off Time 

TYPICAL ELECTRICAL CHARACTERISTICS 

CHANNEL "ON" RESISTANCE 
VERSUS TEMPERATURE 

2.0 ~--1~-.T.--_~~-=1-o~..---.T--.--_ _, 
l.O 1-JV~~l~N QR~OU~T\~lll~N -+:6~:j::==t:::+~ 

~ 0.5 l----l-1_1 ...... : _____..l_-+----1---4--+--l 

~ I __,.....-

~ ~~~ 
:~z ..... z 0.l f----+to-i ~ ~ -
~ i-+-

~ o.o5 ~o-i ._.. _......, 
) l---+-~-+---4f---+--+---lf---+--l 

-25 25 75 
TA -AMBIENT TEMPERATURE-"C 

CHANNEL "ON" RESISTANCE 
VERSUS V (IN OR OUT) MIN 

MINUS V5 

125 

o.o l L--..L..--'--...1...---'---!--1---'-~-'---' 
10 14 18 22 26 30 

V (IN OR OUTl 111N-V6 VOLTS 

Min. Typ. Max. Units 

0.4 mA 

o. 6 v 
o. 5 v 

120 200 Q 

1. 0 nA 

1. 0 µ.A 

±10 v 
4. 4 6. 0 mA 

3. 5 pF 

5.0 pF 

145 180 ns 

230 280 ns 

580 600 ns 

270 300 ns 

TO SCOPE 

PULSE INPUT 

CHANNEL OUTPUT 

Test Conditions 

TA= -55°C to +125°C 

TA= 25°C 

TA= -55°C, +125°C 

Isw = o.4 mA, Iin = 1.0 mA 

V out= 0.0 V 

vsw = o. 6 v 

VSW = 0.5 V, TA= +125°C 

1iN = O, TA= -55°C to +125°C 

Isw = o. 4 mA, TA = -55°C to +125°C 

V SW = O. 0 V VIN = O. 0 V 

VSW = O.O V VOUT :a: O.O V 
See Figures 1 & 2 

See Figures 1 & 3 

See Figures 1 & 2 

See Figures 1 & 3 

+lOV 

C =lOpl'(inctuding stray 

and scope probe 

capacitance) 

FIGURE 1 

C'"' ::j 
50% 50% 

--.-
3V 

tr= tf = 25ns±20% 

4ton ... ·~ 1-___ -+-,---
90% 

ov 

FIGURE 2 

±10% --1 1== 111s tr= tt = 25 ns,±20% 

PULSEtNPUT _j5o% 50%\ T 
CHANNEL OUTPUT )....~ ~loff1 

I ~o· 90~,..------- -5V 

FIGURE 3 
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• INPUTS CCSL COMPATIBLE 
• MW MICROLOGIC® AND MICROLOGIC® COMPATIBLE INPUTS 

• LOW FEED THROUGH SPIKES ON THE OUTPUT 

• TYPICAL ton - 120 ns 

• APPLICATIONS: SERIES SHUNT CHOPPERS, A/D CONVERSION SINGLE POLE OT RELAYS, 
MULTIPLEXING OR SCANNING 

ABSOLUTE MAXIMUM RATINGS 

Maximum Temperatures 

SH3002 
SPDT ANALOG SWITCH 

FAIRCHILD HYBRID CIRCUITS 

PHYSICAL DIMENSIONS 
(in accordance with JEDEC T0-100) 

i I .370 
.335 I : .335 

.30511 lh 

.040~; .185 MAX. i .165 

L . '_lj 
1 I 

1001 ~EADS --~hi 
Storage Temperature -65°Cto +150°C :016 DiA. m~~~mm~MIN. 
Operating Temperature -55°C to +125°C 

Maximum Power Dissipation 

at 25°C Case 
at 25°C Ambient 

Maximum Voltages and Current 

Vin (Pins 1, 2, 8 & 9) 

V out (Pins 3 & 7) 

v+ (Pin 10) 
v- (Pin 6) 

lin• lout 

Vswitch (Pin 4) 

FIG.1. 

500mW 

350mW 

±lOV 

±lOV 

+llV 
-22V 

lOOmA 
±6V 

NOTES: 
All dimensions in inches 
Leads are gold-plated Kovar 
Package weight is 1.02 grams 

PART NO. HAG30021XX 

v+@) n ~ I ~NORMALLY 
Wll) ~brl ~:~ 

··~·1 I~ Vsw ~ - l -
-----• -I 7 NORMALLY 

CLOSED 

GND 
15k 

v- 6 i------_., ___ .,_ __ __, 

l=~IRCHILC 

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 HYBRID CIRCUITS SH3002 

ELECTRICAL CHARACTERISTICS (TA= 25°C, v+ = 10 V, v- = -20 V unless otherwise specified) 

SYMBOL 

VSWH 
YswH 
VSWL 
YswL 
RoN/ channel 

IOFF 

IOFF 

VIN 

I 10 

C1N/CHWL 
Cour 
ton+ 
toff+ 
ton-
toff-
toff+ 
ton+ 
toff-
ton-

CHARACTERISTICS 

High Switch Drive Voltage 
High Switch Drive Voltage 
Low Switch Drive Voltage 
Low Switch Drive Voltage 
Channel "ON" Resistance 

Channel "OFF" Leakage Current 
Channel "OFF" Leakage Current 
Analog Peak Signal Input 
Positive Supply Current 
Channel Input Capacitance 
Channel Output Capacitance 
Switch Turn-on Time {Pin 9) 
Switch Turn-offTime {Pin 7) 
Switch Turn-on Time (Pin 9) 
Switch Turn-off Time (Pin 7) 
Switch Turn-off Time (Pin 9) 
Switch Turn-on Time (Pin 7) 
Switch Turn-off Time {Pin 9) 
Switch Turn-on Time (Pin 7) 

MIN. 

2.5 
2.6 

TYP. MAX. 

0.8 
1.1 

140 200 

1.0 
1.0 

±10 
8.0 

3.5 
5.0 
120 150 
430 500 
130 160 
300 340 
1.6 1.9 
1.35 2.0 
1.5 1.7 
1.6 2.5 

UNITS 

v 
v 
v 
v 
n 

nA 
µA 
v 
mA 
pF 
pF 
ns 
ns 
ns 
ns 
µs 

µ.s 

µs 

µs 

TEST CONDITIONS 

TA= 25°C, TA= 125°C 
TA= -55°C 
TA= 125°C 
TA= -55°C, TA= 25°C 
lcommon = 1.0 mA 
V7 or V9 = 0.0 V 
TA= 25°C 
TA= 125°C 
lcHNL = 0, TA= -55°Cto +125°C 
YswH = 4.0V, TA= -55°Cto +125°C 
Channel Off, V7 or V9 = 0.0 V 
Channel Off, V7 or V9 = 0.0 V 
See Figures 2 and 3 
See Figures 2 and 3 
See Figures 2 and 4 
See Figures 2 and 4 
See Figures 2 and 3 
See Figures 2 and 3 
See Figures 2 and 4 
See Figures 2 and 4 

TYPICAL ELECTRICAL CHARACTERISTICS SWITCHING TEST CIRCUIT 

CHANNEL 110N" RESISTANCE 
VERSUS TEMPERATURE 

2
·
0 ..----.i--,-l---.--1 -...--I -r--1-.-----,-----i I l 

c:; 1.01-- V(70R80R91MIN-Vg•10V~ 
i , i I 
~ 0.5 
~ !---+---+~+----+--+-~~! --+---i 

~ 15Vi ~ 
a:: ~ 2ov ---i--i---r--
~ o.1 ~ov ___, 

I 
~ 0.05 1----+--+-----il----+---+-----il----+---I 

~! 

0·01-15 -50 -25 0 25 50 75 100 125 

Ta-AMBIENT TEMPERATURE-"C 

CHANNEL 110N" RESISTANCE 
VERSUS Y11 or a or,, MIN MINUS V6 

14 18 22 26 30 

-tlOV 

Pll..SE IN 

TO SCOPE 

20V 

Fig. 2. 

Fig. 3. Fig. 4. 
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SH3005 
HIGH IMPEDANCE DIFFERENTIAL COMPARATOR 

FAIRCHILD HYBRID CIRCUITS 

GENERAL DESCRIPTION - The SH 3005 consists of a pair of high current gain, ma tc he d 

transistors connected as emitter followers at the inputs of a µ.A 710 comparator. PHYSICAL DIMENSIONS 

(T0-99) FEATURES 

• 2 MO INPUT IMPEDANCE 

• 0.8 >1'A INPUT BIAS CURRENT 

• -55°C TO +125°C TEMPERATURE RANGE 

APPLICATIONS 

• Variable Threshold Schmitt Trigger 

• Pulse Height Discriminator 

• High Noise Immunity Line Receiver 

• Memory Sense Amplifier 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Positive Supply Voltage 

Negative Supply Voltage 

Peak Output Current 

Differential Input Voltage 

Input Voltage 

Internal Power Dissipation 

T0-5 {Note 1) 

Flat Package (Note 2) 

Operating Temperature Range 

Storage Temperature Range 

Lead Temperature (Soldering, 60 seconds} 

SCHEMATIC DIAGRAM 

Notes on page 2 

NON-INVERTING 
INPU1 

IN~::J~MG ~-........_...-

Electrical Characteristics on page 2 

OUTPUT 

+14.0 Volts 

-7.0 Volts 

lOmA 

± 5.0 Volts 

± 7.0 Volts 

300 mW 

200 mW 

-55°C to +125°C 

-65°C to +150°C 

300°c 

.834 
.1121 

NOTES: Dlmens1onsasperlatestJ.1Q:omm1ttee 
Alld1mens.1ons1ninches 
Leadsaregold-platedkovar 
Pac:Ji::agewe1ght1sl22gra-ms 

PART NO. HXK30051XX: -55°C TO +125°C 

PART NO. HXK30059XX: 0°C TO +70°C 

PHYSICAL D!MENS!ONS 

TYPICAL FLAT PACKAGE 

TOP VIEW 

~.1875+-.265MAX~-'. .1875--1 

PART NO. HBG30051XX: -55°C TO +125°C 
PART NO. HBG30059XX: 0°C TO +70°C 

l=~I RCH I LCJ 

SEMICONDUCTOR 
313 FAIRCHILD DRIVE, MOUNTAIN VIEW. CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 A D!V!S!ON OF" FAlRCH!LO CAMERA ANO INSTRUMENT CORPORAT\CN 
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FAIRCHILD HYBRID CIRCUIT SH3005 

ELECTRICAL CHARACTERISTICS (TA 25°C, v+ 12.0 V, v- = -6.0 V Unless Otherwise Specified) 

Parameter (see definitions) Conditions Min. Typ. Max. 

Input Offset Voltage 

Input Offset Current 

Input Bias Current 

Voltage Gain 

Output Resistance 

Input Voltage Range 

Differential Input Voltage Range 

Positive Output Level 

Negative Output Level 

Output Sink Current 

Positive Supply Current 

Negative Supply Current 

Power Consumption 

T0-5 Package 

Vout 

Vout 

+1.4 V, RS _:S 20k 

+1.4 v 

v -7.0 v 

Vin > 15 mV, 0 < I
0 

< 0.5 mA 

Vin > 15 mV 

Vin > 15 m V, V out ? 0 

Vout ~ 0 

The following specifications apply for -55°C ~TA < +125°C: 

Input Offset Voltage (Note 4) 

Input Offset Current (Note 4) 

Input Bias Current 

Temperature Coefficient of Input 
Offset Voltage (Note 4) 

Voltage Gain 

NOTES: 

(1) Rating applies for case temperatures to +125°C; derate linearly at 5.6 mW/°C for ambient temperature above +105°C. 

0.3 

0.8 

750 1500 

200 

± 5.0 

± 5.0 

+2.5 +3.2 

-1.0 -0.5 

1.6 2.5 

6.4 

5.5 

110 

7.0 

500 

(2) Derate linearly at 4.4 mW/°C for case temperatures above +ll5°C; derate linearly at 3.3 mW/°C for ambient temperatures above +100°C. 

(3) The response time specified (see definitions) is for a 100-mV input step with 5-mV overdrive. 

(4) The input offset voltage (see definitions) is specified for a logic threshold voltage of 1.8 Vat -55°C, 1.4 Vat +25°C and 1.0 Vat +125°C. 

7.0 

0.4 

2.0 

+4.0 

0 

175 

8.5 

1.0 

5.0 

Units 

mV 

µ.A 

µ.A 

v 
v 
v 
v 

mA 

mA 

mA 

mW 

mV 

µ.A 

µ.A 

µ.V/°C 

T0-5 CONNECTION DIAGRAM FLAT PACKAGE CONNECTION DIAGRAM 

NON INVERTING 
INPUT 

(TOP VIEW) 

v+ 

V-

Note: Pin 4 connected to case 
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GND 

NON INVERTING 
INPUT 

INVERTING 
INPUT 

N.C. 

V-

(TOP VIEW) 

10 N.C. 

N.C. 

V+ 

N.C. 

OUTPUT 



FAIRCHILD HYBRID CIRCUIT SH3005 

TYPICAL PERFORMANCE CURVES 

3.0 

VOLTAGE TRANSFER 
CHARACTERISTIC 

~ L_o4.0 -3.0 -2.0 -1.0 0 1.0 2.0 
INPUT VOLTAGE - mV 

3.0 4.0 

RESPONSE TIME FOR 
VARIOUS INPUT OVERDRIVES 

-LO I I I I I i 

I 

~ l I j_I \ \ t • 
~ 100 t-t---t-t-t--+-t-+-+-t-+-V+ • + 12V -
- v· • -6.fN 
~ 50 i---+--+-+-+--+-TJ.,_'. -+-+---4-4-TA = 25°c ~ 

i _l J_ 
~ 0 

~--'-~--'--'----'--'-...__._.___._._, 

20 40 60 80 100 120 

COMMON MODE 
PULSE RESPONSE 

TIME-NS 

3.o r-1 -;-----+---+1--+I --+-I -+-I ----r.cl \!"_· • ....,.1. i2=+vl--+ 
V- • -6V 

2.0.----,~--+--+---+-~-+TA ='zs
0

c 

1.0t--t---.---+--+--+---+---+--.!-1 _.,1--+ 

~,______,· ···,,____._._..___. 

INPUT BIAS CURRENT 
AS A FUNCTION OF 

AMBIENT TEMPERATURE 

VOLTAGE GAIN 
AS A FUNCTION OF 

AMBIENT TEMPERATURE 
1200 ..------.----.--,.---..~~~T -~ f 

I-----'--+--+---+---+-+--+-~~: ~~:v -
1100 t--t----t--+---+---+--+--+-+--+---1 

1000 N 
j_ 

~ l ~t--t----t--+____,.~--+-+.-+--+---1 

';!.~I 

800 1 

100 I 

I ~ 

! 

-60 -20 +20 t@ +100 

4.0 

3.0 

2.0 

1.0 

-1.0 

TEMPERAT!RE - °C 

RESPONSE TIME FOR 
VARIOUS INPUT OVERDRIVES 

bJJ. t 10~~ 2-~v 
20mV-- ~Tv ! 

~~ I I i I ! i 

T T I I I 
I j_ 

I l 
l ll 

I+ I I 

l 
v •+12V 

l v-. -6.fN 

l 
r11 ·25°C 

i l ..l. 
20 .r:i 60 ~ !00 !2!) 

TIME-NS 

POWER CONSUMPTION 
AS A FUNCTION OF 

AMBIENT TEMPERATURE 

v-. -6.0V 

. i i i I 
a~~~~~~~_.__.___. 100 ...__ ........... ~__.__.__.____.___,___.___. 
-60 -20 +20 +60 +100 +140 -60 -20 +20 +60 +100 +140 

TEMPERATURE - °C TEMPERATl.l!E - °C 
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FAIRCHILD HYBRID CIRCUIT SH3005 

DEFINITIONS 

LOGIC THRESHOLD VOLTAGE - The approximate voltage at the output of the comparator at which the loading logic circuitry changes 

its digital state. 

INPUT OFFSET VOLTAGE* - The voltage between the input terminals when the output is at the logic threshold voltage. The input 

off set voltage may also be defined for the case where two equal resistances are inserted in series with the input leads. 

INPUT OFFSET CURRENT* - The difference in the currents into the two input terminals with the output at the logic threshold voltage. 

INPUT BIAS CURRENT* - The average of the two input currents. 

INPUT VOLTAGE RANGE* - The range of voltage on the input terminals for which the comparator will operate within specifications. 

DIFFERENTIAL INPUT VOLTAGE RANGE,* - The range of voltage between the input terminals for which operation within specifications 

is assured. 

VOLT AGE GAIN* - The ratio of the change in output voltage to the change in voltage between the input terminals producing it with 

the DC output level in the vicinity of the logic threshold voltage. 

RESPONSE TIME* - The interval between the application of an input step function and the time when the output crosses the logic 

threshold voltage. The input step drives the comparator from some initial, saturated input voltage to an input level just barely in 

excess of that required to bring the output from saturation to the logic threshold voltage. This excess is referred to as the voltage 

overdrive. 

POSITIVE OUTPUT LEVEL* - The DC output voltage in the positive direction with the input voltage equal to or greater than a 

minimum specified amount. 

NEGATIVE OUTPUT LEVEL* - The DC output voltage in the negative direction with the input voltage equal to or greater than a 

minimum specified amount. 

OUTPUT SINK CURRENT - The maximum negative current that can be delivered by the comparator. 

PEAK OUTPUT CURRENT - The maximum current that may flow into the output load without causing damage to the comparator. 

OUTPUT RESISTANCE* - The resistance seen looking into the output terminal with the DC output level at the logic threshold voltage. 

POWER CONSUMPTION - The DC power into the amplifier with no output load. The DC power will vary with signal level, but is 

specified as a maximum for the entire range of input-signal conditions. 

F~IRCHILO 

SEMICONDUCTOR 
A DIVISION OF FAIJlCHILD CAMERA AND INSTRUMENT CORPORATION 
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SH3200 
ADJUSTABLE POSITIVE DC VOLTAGE REGULATOR 

FAIRCHILD HYBRID CIRCUIT 

• SHORT CIRCUIT PROTECTED 

• BROAD RANGE OF OUTPUT VOLTAGES ••• 8.5 V TO 30 V 

• LOAD CURRENTS 0 TO 50 mA AND 5.0 AMPS USING AN EXTERNAL PASS TRANSISTOR 

• EXCELLENT REGULATION: LINE REGULATION • • • 0.005%/V MAX. 
LOAD REGULATION ••• 0.05% MAX. 

• APPLICATIONS: SERIES REGULATOR FOR POSITIVE DC POWER SUPPLIES, DIGITAL 
AND ANALOG INTEGRATED CIRCUITS 

• A COMPLEMENT SH3201 OF THIS REGULATOR IS ALSO AVAILABLE FOR NEGATIVE 
VOLTAGE REGULATION 

ABSOLUTE MAXIMUM RATINGS 

Maximum Temperatures 

Storage Temperature 
Operating Temperature 

Maximum Power Dissipation 
at 25°C Ambient Temperature (Note 1) 
at -55°C to +125°C Case Temperature 

Maximum Voltages and Current 

Input Voltage 
Output Voltage (Note 2) 
Input-Output Voltage Differential 
Output Current (Note 3) 

SCHEMATIC DIAGRAM 

-65°Cto +1so0 c 
-55°C to +125°C 

780mW 
I.OW 

+35V 
+28V 
+28V 
SOmA 

EXTERNAL SHORT CIRCUIT 
CURRENT SET RESISTOR 

PHYSICAL DIMENSIONS 

PART NO. HXK32001XX 

© I <J> VoUl 

~ 0-0 -,l~-~--...... 1,r..---~---t -w.-

9
,1 l UTE::~:,:,~--n-~!I 

. . :• VOLTAGE ADJUST 
~· RESISTOR 

0-

___ .... J _____ ~ I i "i"IMAY BE REllOTEJ ULOAD 

SEE NOTE 4 ~7 o - - _ ~ 
\!.I 0()...--------~ 6 

VSAMPLE 
NOISE SUPPRESSION I I 

* i 

mk _ ------------------LOW-oR s!D EMn--------± 
FIGURE 1 OF REMOTE SENSING -=-

F..0..1 RCH I LCJ 

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 HYBRID CIRCUIT SH3200 

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

SYMBOL 

VIN 

Vour 

IV1N·Vourl 
IL 

V(NOISE) 

V(NOISE) 

l(AVour/Vour>%J 

r AV1N l 
l<AVour/Vour>% 

I IL 

(AVourfVour>% 
AT 

(AVour/Vour>% 

Po 

NOTES: 

CHARACTERISTICS 

Input Voltage Range 

Output Voltage Range (Note 2) 

Input-Output Voltage Differential 

Load Current (Note 3) 

Uncompensated Output Noise Voltage 

Compensated Output Noise Voltage 

Line Regulation 

Load Regulation (IL= 0 to 50 mA) 

Temperature Stability 
TA = -55°C to + 125°C 

Power Dissipation Stability 

TYPICAL REGULATED OUTPUT 
VOLTAGE ADJUSTMENT 

l 5.0 t--+--+---t---+---+---+--+--t--+--1 
(Pin I Gr-dtd) l 

o~~~~~~~~~~~~~~ 

0 20 40 60 80 100 

EXTERNAL SENSE RESISTOR, PIN 2 TO PIN 3 - kQ 

FIGURE 2 

MIN. 

12.5 

8.5 

4.0 

0 

TYP. MAX. UNITS TEST CONDITIONS 

35 Volts 

30 Volt~ 35V>IV1Nl>IVourl +4.0V 
28 Volts 

50 mA 
30 150 mVp.p. 8.5 V ~ IVourl ~ 30 V 

0 ~IL~ 50 mA 
3.0 5.0 mVp.p. C ~ 0.4 µf, Pin 7 to Pin 8 

8.5 V ~ IVourl ~ 30 V 
0 ~IL~ 50 mA 

.002 .005 %/V 35V>IV1Nl>IVourl +4.0V 

.02 .05 % IV1Nl>IVourl +4.0 V 

.01 %!°C At Package Dissipation 
~ 780mW 

.002 %/mW 4.0 V ~ IV1N - Vourl ~ 28 V 
0 ~IL~ 50 mA 

TYPICAL SHORT CIRCUIT PROTECTION 
SETTING CURRENT 

so,..-,~J ......... -.--.....-I-.--...-~~l~~~ 

50 1--+---+--+----+-I+-+_1+-· ~l~-+--1 
l i l 

40 t--+--+-1:~__.I_+-+--+-I -+--+--l 

\ l l 
30~1--+--+['S:~_l+i-+--+---+--~-+--+--I 

\..1 ~ 
20 +--+--+--+--+--:'3:_' +--+--+--+--+----+--l 

! "b.. l 
io 1-+-+--+--+-+I--+--tR-+~--'T"'' -+--±:::::-1 i f ~ 

10 20 30 40 50 60 

EXTERNAL RESISTOR, PIN 3 TO PIN 4-Q 

FIGURE 3 

MAXIMUM POWER DISSIPATION 
VERSUS AMBIENT TEMPERATURE 

2001---+--+--++---+-.--+--+--+---t---t 
( DERATING FACTOR 2.SmWl°C l 

o..__.___._ ......... __...,.........._...__._~__. 
-55 25 125 

1 A • AMBIENT TEMPERATURE • °C 

FIGURE 4 

(1) Derating factor as shown in Fig. 4 is 2.8 mW!°C. 
(2) Selection of Output Voltages: By externally connecting a preselected sense resistor (see figure 2) between pin 2 and pin 3 any desired output voltage in the range of 8.5 V 

to 30 V is achieved. 
(3) Selection of Short Circuit Current: The maximum limit on the internal short circuit protection at any current from 1 to 50 mA can be set by externally connecting a pre· 

selected resistor (see figure 3) between pin 3 and pin 4. 
(4) This pin is made available for connections to compensating networks which can be used to alter the dynamic response of the regulator to meet unusual load requirements. 

No connection is necessary for normal operation. 
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SH3201 
ADJUSTABLE NEGATIVE DC VOLTAGE REGULATOR 

• SHORT CIRCUIT PROTECTED 

• BROAD RANGE OF OUTPUT VOLTAGES ••• -8.5 V TO -30 V 

• LOAD CURRENTS 0 TO 50 mA AND 5.0 AMPS USING AN EXTERNAL PASS TRANSISTOR 

• EXCELLENT REGULATION: LINE REGULATION ••• 0.005%/V MAX. 
LOAD REGULATION ••• 0.05% MAX. 

• APPLICATIONS: SERIES REGULATOR FOR NEGATIVE DC POWER SUPPLIESf DIGITAL 
AND ANALOG INTEGRATED CIRCUITS 

• A COMPLEMENT SH3200 OF THIS REGULATOR IS ALSO AVAILABLE FOR POSITIVE 
VOLTAGE· REGULATION 

ABSOLUTE MAXIMUM RATINGS 

Maximum Temperatures 

Storage Temperature 
Operating Temperature 

Maximum Power Dissipation 
at 25°C Free Air Temperature (Note 1) 
at -55°C to +125°C Case Temperature 

Maximum Voltages and Current 

Input Voltage 
Output Voltage (Note 2) 
Input-Output Voltage Differential 
Output Current (Note 3) 

SCHEMATIC DIAGRAM 

-65°C to + 150°C 
-55°Cto +125°C 

780mW 
1.0 w 

-35V 
-28V 

28V 
50mA 

EXTERNAL SHORT CIRCUIT 
CURRENT SET REGISTOR 

FAIRCHILD HYBRID CIRCUIT 

PHYSICAL DIMENSIONS 

NOTES: 

in accordance with 
JEDEC (T0-99) outline 

r-200 TP-j 
I I 

Dimensions as per latest J-10 committee 
All dimensions in inches 
Leads are gold-plated Kovar 
Package weight is 0.95 grams 

PART NO. HXK32011XX 

© /@ vour 
~ o-o ---r-r---¥-----r _ .. .v .. - r i 0 

- - , 

~ ~ 1 I LEXTERNAL VOLTAGE: 
I ~ · 1 :: ADJUST RESISTOR I 

i 

1 

, , 1 :1•n BE REMOTEJn 
SEE NOTE 4 CD 0 

~ i© ULOAD 
<D o-o------~ T VsAMPLE ! 

NOISE SUPRESSION ~ ~ 
~;;------------------~-------i 

FIGURE 1 

LOW OR GND END 
OF REMOTE SENSING 

F=~IRCHILCJ 

SEMICONDUCTOR 
313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 
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FAIRCHILD HYBRID CIRCUIT SH3201 

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

SYMBOL 

VIN 

Vour 

IV1N-Vourl 

IL 

V(NOISE) 

V(NOISE) 

lCiiVour/Vour>% 

r AVIN 

(AVour!Vour>% 

IL 

(AVour!Vour>%J 
AT l 

lCAVour!Vour>%J 

I Po I 

NOTES: 

CHARACTERISTICS MIN. TYP. MAX. UNITS TEST CONDITIONS 

Input Voltage Range -12.5 -35 Volts 

Output Voltage Range {Note 2) -8.5 -30 Volts 35 V> IV1N I> IV OUT I +4.0 v 
Input-Output Voltage Differential 4.0 28 Volts 

Load Current (Note 3) 0 50 mA 

Uncompensated Output Noise Voltage 30 150 mVp.p. 8.5V s!Vourls 30V 
0 s IL s 50 mA 

Compensated Output Noise Voltage 3.0 5.0 mVp.p. C ~ 0.4 µF, Pin 1 to Pin 8 
8.5 Vs JVourJ s 30 V 
O::::; IL::::; 50 mA 

Line Regulation .002 .005 %/V 35V>jV1Nj>!Vourl +4.0V 

Load Regulation (IL = 0 to 50 mA) .02 .05 % IV1NI> IVourl +4.0 V 

Temperature Stability .01 o/o/°C At Package Power Dissipation 
TA= -55°Cto +125°C s 780mW 

Power Dissipation Stability .002 %/mW 4.0 Vs jV1N - Your! s 28 V 
0 s IL s 50 mA 

TYPICAL REGULATED OUTPUT 
VOLTAGE ADJUSTMENT 

TYPICAL SHORT CIRCUIT PROTECTION 
SETTING CURRENT 
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EXTERNAL SENSE RESISTOR, PIN 5 TO PIN 6 -kn 

FIGURE 2 

MAXIMUM POWER DISSIPATION 
VERSUS AMBIENT TEMPERATURE 
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FIGURE 4 

EXTERNAL RESISTOR, PIN 4 TO PIN 5 -n 

FIGURE 3 

(1) Derating factor as shown in Fig. 4 is 2.8 mW/°C. 
(2) Selection of Output Voltages: By externally connecting a preselected sense resistor (see figure 2) between pin 5 and pin 6 any desired output voltage in the range of 8.5 v 

to 30 V is achieved. 
(3) Selection of Short Circuit Current: The maximum limit on the internal short circuit protection at any current from 1 to 50 mA can be set by externally connecting a pie. 

selected resistor (see figure 3) between pin 4 and pin 5. 
(4) This pin is made available for connections to compensating networks which can be used to alter the dynamic response of the regulator to meet unusual load requirements. 

No connection is necessary for normal operation. 
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HYBRID CIRCUITS COMING SOON 

QUAD FULL ADDER 
Incorporates four high speed, binary full-adders (2 each 9304 MSI 
circuits). The adders are useful as ripple-carry parallel addition (or 
substraction) function blocks. The device incorporates TT µL circuitry 
for high speed, high fan-out operation and is compatible with all 
membe-r-s -Gf-- the GC--S-l groups of -digita~ i-Ategrat-eG £-i-r-c-t1Hs. 

DUAL HIGH GAIN OPERATIONAL AMPLIFIER 
Incorporates two linear amplifiers in one package. Features internal 
frequency compensation, !ow power of lOOmW; output voltage swings 
of ± 13 volts, and zero offset adjustment. 
KEY SPECS: (Typical each side) 
Open loop gain 
Offset voltage 
Input impedance 
Output voltage swing 
Power 

OFFSET ADL 

INVERTING 

Vo 

NON-INVERTING 

v- ~ .. 
NON-INVERTING 

OFFSET ADJ_ 

100,000 
3mV 

SOOK 
±13V 
50mW 
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BYTE PARITY GENERATOR OR CHECKER 
Incorporates four high speed binary full-adders connected as a parity 
generator or checker. The design uses two 9304 MSI circuits to gen
erate parity for an 8 bit byte or check parity over 9 bits. Delay from 
input to add parity is typically 35 nano-seconds. 
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