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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 appropriaie ciassifications —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,
ampilifiers, 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 TTuL 9004 dual 4-input NAND 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

Comparator

Device Part Page
Number Function Family Number
©A702A High Gain, Wideband DC Amp. Linear 6-5
wA702B High Gain, Wideband DC Amp. Linear 6-10
uA702C High Gain, Wideband DC Amp. Linear 6-15
uA703 - RF-IF Amplifier Linear 6-20
wA703C RF-1F Amplifier Linear 6-24
uA703E RF-IF Amplifier Linear 6-26
«A709 High Performance Operational Linear 6-30
Amplifier
«A709A High Performance Operational Linear 6-34
Amplifier
1A7098B High Performance Operational Linear 6-38
Amplifier
1A709C High Performance Operational Linear 6-40
Amplifier
uA710 High-Speed Differential Comparator Linear 6-42
uA710B High-Speed Differential Comparator Linear 6-46
uA710C High-Speed Differential Comparator Linear 6-50
uA711 Dual Comparator Linear 6-54
uhA711C Dual Comparator Linear 6-58
uA716 Fixed Gain, Low Distortion Amplifier Linear 6-60 -
uA716C Fixed Gain, Low Distortion Amplifier Linear 6-64
u#A719 High Gain RF Amplifier/FM Detector Linear 6-68
uh722 10 Bit Current Source Linear 6-74
uhR722B 10 Bit Current Source Linear 6-78
uh726 Temperature-Controlled Differential  Linear 6-82
Pair
uA726C Temperature-Controlled Differential  Linear 6-84
Pair
uh727 Temperature-Controlled Differential  Linear 6-86
Amplifier
«A7278B Temperature-Controlled Differential  Linear 6-90
Amplifier
uA730 Differential Amplifier Linear 692
uA730C Differential Amplifier Linear 6-96
uA741 Frequency Compensated Operational Linear 6-100
Amplifier
uA741C High Performance Operational Linear 6-102
Amplifier
930 Dual Gate DTul 35
931 Clocked Flip-Flop DTul 3.5,3-13
932 Dual Buffer DTul 3.5,3-21
933 Dual Extender DTuL 3.5,3-25
944 Dual Power Gate DTul 3.5,3-21
3100 5 Input Gate MOS 74
3101 Dual JK Flip-Flop MOS 7-6
3102 3 Input Gate MOS 7-8
3300 25 Bit MOS Static Shift Register MOS 7-12
3303 MOS Dual 25 Bit Dynamic MOS 7-14
Shift Register
3304 Dual 16 Bit Static Shift Register MOS 7-16
3320 64 Bit-40 Shift Register MOS 7-18
3501 1024 Bit MOS/LSI Static MOS 7-22
. Read Only Memory
3700 MOS Monolithic 4 Channel Switch MOS 7-26
3701 MOS Monolithic 6 Channel Switch MOS 7-30
3705 8 Channel MOS Multiplex Switch MOS 7-32
3750 10 Bit MOS/LSI D/A Converter MOS 7-36
3751 12 Bit A/D Converter MOS 7-40
3800 8 Bit MOS/LSI Parallel Accumulator MOS 7-41
3801 10-Bit Serial/Parallel-Parallel/Serial MOS 7-47
Converter
4501 CCSL Micromatrix Quarter-Cell MSI 3-27
4510 CCSL Micromatrix Dual 4 Bit MSI 3-29

1-1

Device Part Page
Number Function Family Number
9000 Clock-Gated JK Flip-Flop TTul 3-33,3-45
9001 Clock-Gated JK Flip-Flop TTul 3-33,345
9002 Quad 2 Input Gate TTuL 3-33,345
9003 Triple 3 Input Gate TTul 3-33,345
9004 Dual 4 Input Gate TTul 3-33,345
9005 Dual AND/OR/NOR Gate TTubl 3-33,345
9006 Dual 4 Input Extender TTul 3-33,3-45
9007 8 Input Gate TTul 3-33,3-45
9008 Quad 2 Input AND/NOR Gate Tul 3-33, 345
9009 Dual 4 Input Buffer TTel 3-33, 345

9016 TTL Hex Inverter TTul 3-53
9020 Dual JKK Flip-Flop TTul 3-55, 3-45
9021 Dual JKK Flip-Flop TTuL 345
9022 Dual JK Flip-Flop TTul 3-59
9030 8 Bit Memory Cell CTul 4.123
9033 16 Bit Memory Cell ccsL 3-62a
9034 256 Bit Read Only Memory cesL 3-62e
9040 Clocked Fiip-Fiop LPDTui 3-45, 3-63
9041 Dual 3 Input NAND Gates LPDTzL 3-45,3-63
9042 Dual 3 Input NAND Gates LPDTuL 3-45, 3-63
9043 3 &4 Input NAND Gates w/Extender  LPDTuL 345
9044 Dual 4 Input NAND Gates LPDTL 345
w/Extender
9046 Quad 2 Input NAND Gate LPDTuL 345
9047 Triple 3 Input NAND Gate LPDTuL 345
9093 Dual Flip-Flop DTl 3-45, 3-69
9094 Dual Flip-Flop DTulL 3-45, 3-69
9097 Dual Flip-Flop DTul 3-45, 3-69
9099 Dual Flip-Flop DTul 3-45, 3-69
9109 High Voltage Hex Inverter DTuL 371
9110 High Voltage Hex Inverter HLLDTuL 371
9111 Parallel-Gated Clocked Flip-Flop DTul 3-45,3-77
9112 High Voltage Hex Inverter HLLDTxL  3-71
9300 MSI 4 Bit Universal Register MSi 381
9301 MSI One of Ten Decoder MSI 3-87
9302 Dual Full Adder Msl 345
9304 MSI Dual Full Adder MSI 3.92
9307 MSI 7 Segment Decoder Msl 3-98
9308 MSI Dual 4 Bit Latch MSI 3-103
9309 MS! Dual 4 Input Multiplexer MSI 3-107
9601 Retriggerable Monostable Thub 3-111
Multivibrator
9620 Dual Differential Line Receiver Custom 4-3
9621 Dual Line Driver Custom 4-6
9624 Dual CCSL To MOS Interface Gate Custom 4-10
9625 Dual MOS To CCSL Level Converter  Custom 4-10
9900 Medium Power Buffer RTuL 4-16
9903 Medium Power 3 Input Gate RTul 4-16
9904 Medium Power Half Adder RTul 4-16
9905 Medium Power Half Shift Register RTul 4-16
9907 Medium Power 4 Input Gate RTuL 4-16
9308 Low Power Adder LPRTxL 4-16,4-38
9909 Low Power Buffer LPRTul 4-16,4-38
9910 Low Power Dual Gate LPRTuL 4.16,4-38
9911 Low Power Dual Gate w/Inverter LPRTuL 4-16,4-38
9912 Low Power Half Adder LPRTuL 4-16,4-38
9913 Low -Power Type D Flip-Flop LPRTuL 4.16,4-38
9914 Medium Power Dual 2 Input Gate RTuL 4-16
9915 Medium Power Dual 3 Input Gate RTuL 4-16
9921 Low Power Gate Expander LPRTuL 4-16,4-38
9923 Medium Power JK Flip-Flop RTul 4-16
9926 Medium Power JK Flip-Flop RTuL 4-16, 4-56
9927 Medium Power Quad Inverter RTul 4-16,4-62
9930 Dual 4 Input Gate DTul 3-115, 3-45



INTEGRATED CIRCUITS NUMERICAL INDEX

Device Part Page
Number Function Family Number

9931 Clock-Gated Flip-Flop DTl 345

9932 Dual 4 Input Buffer DTul 3-115, 345

9933 Dual 4 Input Extender DTuL 3-45, 3-115

9935 Hex Inverter DTL 3-45,3-123

9936 Hex Inverter DTL 345

9937 Hex Inverter DTL 345

9941 Monostable Multivibrator DTuL 3-45, 3-127

9944 Dual 4 Input Power Gate DTul 3-45, 3-115

9945 Clock-Gated Flip-Flop DTuL 3-115, 345

9946 Quad 2 Input Gate DTul 3-115, 345

9948 Clock-Gated Flip-Flop DTulL 3-115, 3-45

9949 Quad 2 Input Gate DTuL 3-115, 345

9950 High Speed Gated Flip-Flop DTelL 345

§951 2 input Monostable Multivibrator DTub 3-115, 345,
3-127

9952 Dual 2 Input NOR Gate CTul 4-64

9953 AND/OR Gate CTul 4-68

9954 AND/OR Gate CTul 4-68

9955 AND/OR Gate CTul 4-68

9956 Dual 2 Input Buffer CTul 4-74

9957 Flip-Flop CTul 4-78

9958 Decade Counter Cul 4-88

9959 Buffer-Storage Eiement Cuil 4-92

9960 Decimal Decoder/Driver Cul 4-96

9961 Dual 4-input Gate w/Extender DTuL 3-115,3-45

962 Trinle 3 Input Gate DTul 3-115, 3-45

9963 Triple 3 Input Gate DTul 3-115,3-45

9964 AND/OR Gate CTul 4-68

9965 AND/OR Gate CTuL 4-68

9966 AND/OR Gate CTul 4-68

9967 Flip-Fiop Tul 4.78

9971 AND/OR Gate CTuL 4.63

9972 AND/OR Gate CTuL 4-68

9989 4 Bit Binary Counter Cul 4-99

9997 4 Bit Shift Register RTul 4-121

1-2

Device Part Page
Number Function Family Number

SH2001 High Voltage, High Current Driver Hybrid 5-3

SH2002 DTuL High Power Driver Hybrid 5-7

SH2002-P  DTuL High Power Driver Hybrid 5-11

SH2100 High Current Driver Hybrid 5-15

SH2101 High Voltage Driver Hybrid 5-19

SH3000 High Impedance, Wideband DC Hybrid 5-23
Amplifier

SH3001 Analog Switch Hybrid 5-25

SH3002 SPDT Analog Switch Hybrid 5-27

SH3005 High impedance Differential Hybrid 5-25
Comparator

SH3200 Adjustable Positive DC Voltage Hybrid 5-33
Regulator

SH3201 Adjustable Negative DC Voltage Hybrid 5-35
Regulator

ADDITIONAL INTEGRATED CIRCUITS

Device Part Page

Number Function Family Number

4601 Micromatrix™ Array _ L 3-32a
Internal Quarter-Cell

4610 Dual Two-Variable TIL 3-32e
Function Generator

9306 MSI Up/Down BCD Counter CCSL 3-97a

9312 MSI 8-Input Multipiexer TIL 3-110a

9622 Dual Line Receiver CCSL 3-114a

uA717E Multi-Purpose Amplifier Linear 6-67a

uA718C ‘High Gain RF Amplifier/ Linear 6-73a
FM Detector

uA723C Precision Voltage Regulator Linear 6-81a

1A737E Color TV Chroma Demodulator Linear 6-99a

9035 64-Bit Read/Write Memory Cell CCSL 3-62k



INTEGRATED CIRCUIT INDEX BY FAMILY

Type

Function

Page Number

COMPATIBLE CURRENT SINKING LOGIC (CCSL)

Tl
9000
9001
9002
9003
9004
9005
9006
9007
9008
9009
9016
9020
9021
9022
9601
9622

MSI

9300
9301
9302
9304
9307
9308
9309
DTuL
930
931
932
933
944
9093
9094
9097
9099
9109
9110
9111
9112
9930
9931
9932
9933
9935
9936
9937
9941
9944
9945
9946
9948
9949
9950
9951
9961
9962
9963

Clock-Gated JK Flip-Flop
Clock-Gated JK Flip-Flop
Quad 2 Input Gate

Triple 3 Input Gate

Dual 4 Input Gate

Dual AND/OR/NOR Gate
Dual 4 Input Extender

8 Input Gate

Quad 2 Input AND/NOR Gate
Dual 4 Input Buffer

TTL Hex Inverter

Dual JKK Flip-Flop

Dual JKK Flip-Flop

Dual J-K Flip-Flop
Retriggerable Monostable Multivibrator
Duai Line Receiver

MSI 4 Bit Universal Register
MSI One of 10 Decoder

Dual Full Adder

MSI Dual Full Adder

MSI 7 Segment Decoder

MSI Dual 4 Bit Latch

MSI Dual 4 Input Multipiexer

Dual Gate

Clocked Flip-Flop

Dual Buffer

Dual Extender

Dual Power Gate

Dual Flip-Flop

Dual Flip-Flop

Dual Flip-Fiop

Dual Flip-Fiop

High Voltage Hex Inverter
High Voltage Hex Inverter
Parallel Gaied Clocked Flip-Flop
High Voltage Hex Inverter
Dual 4 Input Gate
Clock-Gated Flip-Flop

Dual 4 input Buffer

Dual 4 Input Extender

Hex Inverter

Hex Inverter

Hex Inverter

Monostable Multivibrator
Dual 4 input Power Gate
Clock-Gated Flip-Flop

Quad 2 Input Gate
Clock-Gated Flip-Flop

Quad 2 Input Gate

High Speed Gated Flip-Flop
2 Input Monostable Multivibrator
Dual 4-Input Gate With Extender
Triple 3-Input Gate

Triple 3-Input Gate

3-33,3-45
3-33,3-45
3-33,3-45
3-33,3-45
3-33,3-45
3-33,345
3-33,3-45
3-33, 3-45
3-33, 3-45
3-33, 3-45
3-53
3-55,3-45
3-45

3-59
3-111
3-114a

381
3-87
345
3-92
3-98
3-103
3-107

3-5,3-45, 3-115
3-5,3-45
3-5,3-21, 3-45,3-115
3-5,3-25,3-45,3-115
3-5,3-21, 345, 3-115
3-45, 3-69

3-45, 3-69

3-45, 3-69

3-45, 3-69

3-71, 3-76a
3-71,3-76¢
3-45,3-77,

3-71, 3-80a
3-115, 345

3-45

3-115, 345
3-115, 345
3-45,3-123

3-45

3-45

3-45, 3-127
3-45,3-115
3-45,3-115
3-45,3-115
3-45,3-115
3-45,3-115

3-45

3-45, 3-115, 3-127
3-115, 345
3-115, 3-45
3-115, 3-45

Type Function

Page Number

LPDT:L

9040 Clocked Flip-Fiop

9041 Dual 3 Input NAND Gates

9042 Dual 3 Input NAND Gates

9043 3 & 4 Input NAND Gates With Extender
9044 Dual 4 Input NAND Gates With Extender
9046 Quad 2 input NAND Gate

9047 Triple 3 Input NAND Gate

Micromatrix™ array

4501 CCSL Micromatrix Quarter-Cell
4510 CCSL Micromatrix Dual 4-Bit Comparator

CeSL

9033 16 Bit Memory Cell

9034 256 Bit Read Only Memory
9034 AXA 256 Bit Read Only Memory
9034 AXB 256 Bit Read Only Memory
9035 64-Bit Read/Write Memory Cel!

SPECIAL CIRCUITS

Cul

9958 Decade Counter

9959 Buffer-Storage Element

9960 Decimal Decoder/Driver
9989 4 Bit Binary Counter

CTul

9030 8 Bit Memory Cell
9952 Dual 2 Input NOR Gate
9953 AND/OR Gate

9954 AND/OR Gate

9955  AND/OR Gate

9956 Dual 2 Input Buffer
9957 Flip-Flop

9964 AND/OR Gate

9965 AND/OR Gate

9966 AND/OR Gate

9967 lip-Flop

9971 AND/OR Gate
9972 AND/OR Gate

Special Products

9620 Dual Differential Line Receiver
9621 Dual Line Driver

9624 Dual CCSL to MOS Interface Gate
9625 Dual MOS to CCSL Level Converter

RT.L

9900 Medium Power Buffer

9903  Medium Power 3 Input Gate
9904 Medium Power Half Adder

9905 Medium Power Half Shift Register
9907 Medium Power 4 Input Gate
9914 Medium Power Dual 2 Input Gate
9915 Medium Power Dual 3 Input Gate
9923 Medium Power IK Flip-Flop
9926 Medium Power JK Flip-Flop
9927 Medium Power Quad Inverter
9997 4 Bit Shift Register

3-45, 3-63
3-45, 3-63
3-45, 3-63
345
3-45
3-45
3-45

3-27
3-29

3-62a
3-62e
3-62i
362

3-62k

4-88
4.92
4-96
4-99

4123
4-64
468
468
468
474
478
4-68
4.68
4.68
478
468
468

43
4.6

410
4-10

416
416

416

416

4-16

416

416

416
4-16,4-56
4.16,4-62
4.121



INTEGRATED CIRCUIT INDEX BY FAMILY

Type Function Page Number
LPRT:L

9908 . low Power Adder _ 4.16,4-38
9909 Low Power Buffer 4.16,4-38
9910 Low Power Dual Gate 4-16, 4-38
9911 Low Power Dual Gate With Inverter 4-16,4-38
9912 Low Power Half Adder 4-16,4-38
9913 Low Power Type D Flip-Flop 4-16,4-38
9921 Low Power Gate Expander 4-16,4-38
HYBRIDS

SH2001 High Voltage, High Current Driver 53
SH2002 DTuL High Power Driver 5-7
SH2002-P  DTul. High Power Driver 5-11
SH2100 High Current Driver 5-15
SH2101 High Voltage Driver 5-19
SH3000 High Impedance, Wideband DC Amplifier 5-23
SH3001 Analog Switch 5-25
SH3002 SPDT 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

uh702A High Gain, Wideband DC Amplifier 8-5
«A702B High Gain, Wideband DC Amplifier 6-10
wA702C High Gain, Wideband DC Amplifier 6-15
wA703 RF-IF Amplifier 6-20
uA703C RF-IF Amplifier 6-24
uA703E RF-IF Amplifier 6-26
wA709 High Performance Operational Amplifier 6-30
1A709A High Performance Operational Amplifier 6-34
uA709B High Performance Operational Amplifier 6-38
4#A709C High Performance Operational Amplifier 6-40
wA710 High Speed Differential Amplifier 6-42
uA710B High Speed Differential Comparator 6-46.
1A710C High Speed Differential Comparator 6-50
wA711 Dual Comparator 6-54
uA711C Dual Comparator 6-58
PLYAL Fixed Gain, Low Distortion Amplifier 6-60
wA716C Fixed Gain, Low Distortion Amplifier 6-64
uA719 High Gain RF Amplifier/FM Detector 6-68
wh722 10 Bit Current Source 6-74
uh722B 10 Bit Current Source 6-78
uA726 Temperature Controlled Differential Pair 6-82
wA726C  Temperature Controlled Differential Pair 6-84
uh727 Temperature Controlled Differential Amplifier 6-86
uA727B Temperature Controlied Differential Amplifier 6-90
uA730 Differential Amplifier 6-92
uhA730C Differential Amplifier 6-96
uAT41 Frequency Compensated Operational Amplifier 6-100
#A741C High Performance Operational Amplifier 6-102

Type Function Page Number

Mos

3100 5 Input Gate 7-4

3101 Dua! JK Flip-Flop 7-6

3102 3 Input Gate 7-8

3300 25 Bit MOS Static Shift Register 7-12

3303 MOS Dual 25 Bit Dynamic Shift Register 7-14

3304 Dual 16 Bit Static Shift Register 7-16

3320 64 Bit — 40 Shift Register 7-18

3501 1024 Bit Static Read Only Memory 7-22

3700 MOS Monolithic 4 Channel Switch 7-26

3701 MOS Monolithic 6 Channel Switch 7-30

3705 8 Channel MOS Multiplex Switch 7-32

3750 10 bit MOS/LSI D/A Converter 7-36

3751 12 Bit A/D Converter 7-40

3800 8 bit MOS/LS} Paralle! Accumulator 741

3801 10 Bit Serial/Parallel-Parallel/Serial Converter 7-47

ADDITIONAL INTEGRATED CIRCUITS

Device Part Page

Number Function Family Number

4601 Micromatrix™ Array TIL 3-32a
Internal Quarter-Cell

4610 Dual Two-Variable TTL 3-32e
Function Generator

9306 MS! Up/Down BCD Gounter ccsL 3-97a

9312 MSI 8-Input Multiplexer TTL 3-110a

9622 Dual Line Receiver CCSL 3-114a

uA717E Multi-Purpose Amplifier Linear 6-67a

¢A719C High Gain RF Amplifier/ Linear 6-73a
FM Detector

uA723C Precision Voltage Regulator Linear 6-8la

uA737E Color TV Chroma Demodulator Linear 6-99a

2-2






COMPATIBLE CURRENT SINKING LOGIC NUMERICAL INDEX

Type Page No. Type Page No. Type Page No.
Tl DTuL 9948 3-45,3-115
9000 3-33,3-45 930 35,345, 9949 3.45,3-115
9001 333,345 3-115 9950 345
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 3-33,345 933 3.5,3-25, 9962 3.45,3-115
9006 3-33,3-45 3-45,3-115 9963 3-45,3-115
9007 3-33,345 944 3.5,3-21,
9008 3-33, 345 3.45,3-115 LPDTuL
9009 3.33, 345 9093 3.45,3-69 9040 345, 363
9016 3.53 9004 3.45,3-69 9041 3-45,3-63

' 9042 345, 3-63
9020 345,355 9097 345, 3-69 g
9021 3.45 9099 3.45,3-69 ggﬁ g:g
9022 3.59 9109 3-71,3-76a oo 4
9601 3111 9110 3-71,3-76¢
9622 3-1143 9111 3-45,3-77 9047 3-45

9112 3-71,3-80a Micromatrix™ array

Msi 9930 345,3-115 4501 3.27
9300 3-81 9931 3-45 4510 329
9301 3-87 © 9932 345, 3-115 4601 3.32a
9302 3-45 9933 345, 3-115 4610 3-32¢
9304 3.92 9935 3.45,3-123
9306 3.97a 9936 3-45 CCSL
9307 398 9937 345 9033 3-62a
9308 3-103 9941 345,3-127 9034 3-62e .
9309 3.107 9944 345,3-115 9034 AXA 3-62i -
9312 3.110a 9945 345,3-115 9034 AXB 3.62j
9328 3-110g 9946 345,3-115 9035 3-62k




CROSS

REFERENCE — CCSL AND SPECIAL CIRCUITS

Function

LPDTxL
Typ Tpd
65 MHz

DTxL
Typ Tpd
25 MHz

TTul
Typ Tpd
10 MHz

CCsL
Msi

HLLDT,.L

RTuL
Typ Tpd
15 MHz

LPRT,L
Typ Tpd
40 MHz

MuL

CTub
Typ Tpd
3.0 MHz

Cul

Special

Gate

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

Dual 2-wide Expandable
AND/NOR Gate

4-wide Expandable
AND/NOR Gate

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

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

Dual Output, 8 Input
AND Gate

3-3-1 input 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

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

F,C,D

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

F,C,D

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

F,FP,D

F,FP,D
F,FP,D

CF
CF
C.FE
-G, F
CF

C,FPE

F,C

(]

Decoders

1 of 10 Decoder

1 of 16 Decoder

7 Segment Decoder

Typ Tpd
10 MHz

Typ Tpd
25 MHz

Typ Tpd
2 MHz

Multiplexers

Dual 4-input Multiplexer
8-input Multiplexer

Dual 8-input Multiplexer

F,D
F,D
F,D

Counters

BCD Up/Down Counter
Decade Counter

Hexidecimal Counter
Hexidecimal Up/Down Counter

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

Registers
4 Bit Shift Register
Dual 8 Bit Shift Register

Adders & Comparators
Dual Full Adder

Dual Four-bit Comparator
Half Adder

Adder

F,D
F,D

|
|

i
|

F,C

Legend: F=Flat Pak FP =Fairpak® D=Dip C=T0-5 E=TO-5 Epoxy
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CROSS REFERENCE — CCSL AND SPECIAL CIRCUITS

Function LPDT.L DTuL Tl CCSL | HLLDT.L|{ RTuL | LPRTuL | MuL CTuL Cul Special
Typ Tpd | Typ Tpd | Typ Tpd Msi Typ Tpd | Typ Tpd Typ Tpd
65 MHz 25 MHz 10 MHz 15MHz | 40 MHz 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.CE c D
Dual Flip Flop F,D FP,F,D
AC Coupled Flip Flop F,C,D
Type D Flip Flop c
Dual 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=T0-5 E=TO-5 Epoxy

MANUFACTURED UNDER ONE OR MORE OF THE FOLLOWING U. 8. PATENTS: 2981877, 3015048, 3025589, 3064167. 3108359, 3117260: OTHER PATENTS PENDING.
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DTuL COMPOSITE DATA SHEET
DIODE-TRANSISTOR MICROLOGIC® INTEGRATED CIRCUITS

Diode Transistor Micrologic (DT L) isthe first diode transistor logic circuit expressly designed
for integrated circuit technology. As a consequence, DTuL requires only one power supply,
which may vary over a wide range without impairing circuit performance. High tolerance to TYPICAL FLAT PACKAGE
electrical noise, along with ample drive capability is characteristic. Indeed, the designer may o
exchange one for the other to strike the balance most appropriate to the situation at hand.
DTuL is completely characterized and specified over the entire military temperature range of

-55°C to +125°C.

CONTENTS OF THIS SPECIFICATION Ftars—f— 265 Max e 1075

The optimum operating supply voltage for the full military temperature 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 rangingfrom 4.5 to 5.5 volts. Power dissipation may

,0‘5
—
. ==

be reduced by using VCC = 4V without sacrificing noise immunity or speedif 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. Thesegraphs will permit the designer to optimize fanout, noise immunity,

supply voltage and t. re for the specific application. Examples using these graphs are given on Page 7.

Very extensive noise threshold and propagation delay data are given inthe individual DT L 930 and 931 specification sheets (available
on request). Additional prepagation delay data is given on Pages 4 and 5 of this specification. Specific characteristics of the Dual
Buifer and the Dual Power Gate may be found in the individual DTuL 932 and DTuL 944 specification, while data concerning the
effects of input extension appear in the individual DTuL 933 specification.

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

Supply Voltage (VCC), ~55°C to +125°C, continuous +8 Volts Input Forward Current -10 mA
Supply Voltage (V, CC)’ pulsed, <lsec +12 Volts Input Reverse Current 1 mA
Output Current, into outputs DTuL 932, 944 100 mA Operating Temperature -55°C to +125°C
Output Current, into outputs DTuL 930, 931, 946, 962 30 mA Storage Temperature -65°C to +150°C

DTuL 930 DUAL GATE

DTyl 932 DUAL BUFFER DTrL 933 DUAL EXTENDER DTxL 931 CLOCKED FLIP-FLOP
DTxL 944 DUAL POWER GATE I R-S MODE TRUTH TABLE
’ = * t, tha
A r
I [ Yee P = s, 5, ¢ ¢, Q
8 o= . 3 A . 3 o — ¢, 0 x o x o,
0O X X o Qn
X i 8 — — P — == ¢, X o 0o X Qn
J— X 0 X o Q.
== ﬂ F— v = — Y Co = = sp 0 x 1 1 [
_l L X 0o 1 1 0
= = H c — — H Q= —F—0 11 0 X 1
E |=J T — 6 D G 3ND g} 1 Lox0 1
1 1 1 1 Undeter-

i ][ J-K MODE TRUTH TABLE Mined
F GND.

GND t, tasr X - Either a one or a zero
s_":; ? can be present
2 -
“1” more positive than "0"
POSITIVE =A-B-C-D - o o Q.
(NAND) E _-M) 0 1 ° For J-K Mode Operation:
LOGIC F=G:'H:1:J-() 1o 1 Connect $; toQ and C;
to Q
1 1 "
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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DE-TRANSISTOR MICROLOGIC®

INTEGRATED CIRCUITS

TEST SEQUENCES — DTplL ELEMENTS 930, 931, 932, 933

Abbreviated Test Sequences for the DTuL family of elements are shown below. The ground pin is grounded on all tests. Page3 of
this composite gives a glossary of terms used, tables of test conditions and limits, and LTPD percentages by group.

DTuL 930 & 932 ELEMENTS
NOTE: Both elements are dual "NAND" gates; therefore, the test sequences for each are identical. Tests oneach side of thedual are identical; therefore, matching test and pin numbers
are shown in parentheses. :
FORCING CONDITIONS LIMITS
-
Rl o Notes PinA(G) PmB(H) PinC() PinD@) PinX(Y) PnE(F) V.  Sense Mm. Max,
1, @ A Vi Vm Vi Vm oL Vee Ve 0@ ~ VoL
3,4,5,6
(1,8,9,10) B L3 Vg Vi i VL Ton Yee VWP Vom
11, (12) [+ VR GND GND GND VCCH IA IG I'R
13, (14) o] GND VR GND GND VCCH I.B XH IR
15, (16) (o] 3 GND GND Ve GND Veer e 1y I
17, (18) [of 8 GND GND GND VR VCCH XD !J I'R
19, (20) D Ve Yr R VR Veen Q) Ig
21, (22) D Va Vg Ve Vr Veen Iy {1 2 I
23, (24) D VR VR VF VR VCCH ‘C (II) IF
25, (26) D 3 Va Ve Vr Vg Vecn Iy (I J) I
27, (28) c GND VeEx VoEX I F) IoEx
29, (30) B 2 GND GND vCCH IE (IF) ISC XSC
3 E Vep Lee ooy
32 E GND V(max) Lee I(max)
33, (34) E 3 Vg Tog VeeL Vg (VF) Vou
35, 368 F t pd + t od~ See table of test circuit conditions and limits, Page 3.
NOTES: 1. Vp applied individually to 1 input each test. Other inputs open. 2. Isc(max) only for 930; Isc(min) only for 932. #* % See LTPD group, Page 5.
3. Delete these tests for 10-pin TO-5 package: 6, 9, 10, 18, 17,
18, 24, 25, 26, 33.
DTuL 931 ELEMENT
- FORCING CONDITIONS LIMITS
Test LTPD ~ A
No. Group Notes Ccp Cl C 2 S1 Sz CD SD Q Q VCC Sense Min, Max.
1 [+ VR GND GND GND GND vCCH 'C P [RCP
2,3,4,5 c 1 GND  Vp Ve Vp Vu Veen Top Yoy T Tse L
6,7,8,8 D 3 V¥ Ve Y VF Yoern  lepley sl 3T
10, 25 b 2 CPyy, Vi Vi Veen Iep Iecp
*
11, 12 B 2 -~ viL Ve Vm Ton VoL vy Vor
*
13, 14 B 2 CP,a VIH VIH L vlL IOH vCCL VQ VOH
*
15 A CP,, GND oo Veen Yo VoL
16 A cPp,, GND o, * Veer vQ VoL
17 E GND GND GND GND GND V(max) IVCC I(max)
18 E Vep Iyee Tppn
19 B Ccp, a GND GND VIH VILS IOH vL‘CL VQ VOH
20 B CP, a GND GND vILS VIH IOH VCCL Va VOH
21 C CI“,a GND GND VR VCCH KCD I_R
22 (o} CP, a GND GND VR vCCH ISD I'R
23 D GND VF GND GND vCCH ICD IFS
24 D GND GND VF GND vCCH ISD lFS
25, 26 F t pds? t pd- — See table of test circuit conditions and limits, Page 3.
NOTES: 1. VR applied individually to 1 input each test. Other inputs open. 2. VIL applied individually to 1 input each test. Other inputs open. 8. VF applied individually to
1 input each test. Other inputs open. *  Momentary Ground. #% See LTPD group, page 5.
DTpL 933 ELEMENT
FORCING CONDITIONS LIMITS
*+8 .
Test LTPD®® v tes Pin A (G) Pin B (H) Pin C (1) Pin D {J) Pin X (Y) Sense Min. Max.
No. Group
1,2, 3,4
(5,6,7,8) B 1 GND GND GND GND IFD Vx (VY) vFD vFD
11, (12) A VR GND GND GND 1 A (IG) IR
13, (14) A GND VR GND GND IB (IH) IR
15, (16) A GND GND VR GND IC 44 I) [R
117, (18) A GND GND GND Vi 1,a J) I
19, (20) A VR IX (IY) 5 IR
NOTE 1. GND applied individually to 1 input each test. Other inputs open. ## See LTPD group, page 5.
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GLOSSARY OF TERMS USED WITH DTplL

In General, Subscripts are used as follows:

I =

Output transistor collector to emitter leakage current

CEX ith V lied to output
o - output with Voo applied to cutput,
X Ven = Forward diode drop in 933 Element.
oot I, = Forward diode current in 933 Element.
= iyi high inputs. F
R reverse, applylng to high inputs A = Input high (threshold)voitage.
F = forward, applying to low inputs. IH . .
L = low, applying to a low signal level or when used with VOH = Outp.ut high voltage, with high output current (IOH)
flowing out of output.
vCC to low VCC value.
H - high, applying to a high-signal level or when used with VF = Forward (low) .mput voltage, forforward input current
Vee to high VCC value. (IF) test. VF is usually ground.
IF = Forward input diode current, for unit inputload. Also
Non-operational Terms: shown will be 2/3 I, Ipop, and Ing
V{max)= Maximum rated VCC pin voltage. iOL = Output iow current.
I(max) = Maximum rated current into vCC pin, with V(max) ap- Tog = OQutput high current, flowing out of output in VOH test.
plied.
. . : it I = Short circuit output current toc ground, withone or
v = 1 d .
- PD vCC pin -vo ta):ze apx.)hecAl -duf'mgpow.e.r .1ss‘1p ation test s¢ more inputs low. I . minimum confirmsoutput abili-
I,p = Currentinto V. pinwith ¥V, applied. ipn; means ty to pull up capacitive loads; I~ maximum confirms
gate or buffer inputs are low or 931 clock pin input is subtraction of fanout rules when "OR"ing outputs.
. he i high.
low. lppy means the inputs are hig| VCCL = Low VCC pin voltage. Used for VOL (IOL) and VOH
Ve = Input reverse (high) voltage for input diode leakage test. (L) tests
I_R = Reverse input diode current with V., appliedto input. OH ., .
R Ve = High V. pin voltage. Used for Vy,. - I input for-
IR Reverse 931 clock pininput leakage current with V. CH h
CP _ 3 R ward diode current tests.
applied to input.
Vogx = Outputtransistor collectortoemitter voltage. ~ With CP, = Clock Pin, pulsed. The subscript if any refers to
output pull-up resistor connected, VCEX = VCC to pulse waveshape. Used in testing binary elements.
avoid drop across output pull-up resistor. (See page 5).
VCP TH = Input Clock Pin threshold voltage (low). With Clock
Operational Terms: Pin at or below Vi p e, the 931 "master” Flip-Flop
Vi, = Input low (threshold) voltage. holds the proper "slave'' (output) Flip=Flop output
VOL = Output low voltage, with rated fanout current IOL into high.
output. VX = Input low (threshold) voltage extendable inputs.
TABLE OF (?ONI?ITIONS & LIMITS, TPD TESTS TABLE OF TEST LIMITS
(See Test Circuits, Page 5)
(Vo =5V, T=25°C)
R Cg Min. Max. -55°C +25°C +125°C
Uni in. . in. in. .
tg, 90 39K  30pf  25nsec  80msec nits Min Max.  Min. Max.  Min. Max
t. 90 400 @ 50 pf  10nsec 30 nsec VoL Volts -40 A0 45
v oH Volts 2.5 2.6 2.5
tpd+ 932 510 Q@ 500 pf 25 nsec 80 nsec IR LA 2.0 2.0 5.0
t_, 932 150 @ 500 pf 15 nsec 40 nsec Laep LA 20.0 20.0 30.0
pd- RCE
g 930 400 Q 50 pf 15nsec 40 nsec! 1l mA -1.60 -1.60 -1.50
pd+ L 2/31, mA -1.07 -1.07 -1.00
tpd— 930 3.9 K 20 pf 5 nsec 20 nsec IFCP mA 3.4 .3.40 .3.00
1
tpd+ 932 150 @ 500 pf 20 nsec 65 nsec ICEX LA 50.0
t, 92 5109 200 8nsec - 30 nsec! Ig 930 mA -1.3¢ -.60 134 -1.30
P Iyo(min) 932 mA -16. -18, -16,
V. Volts .85 . .70 .82 . .
(Voe =5V, T=25°C) FD %8 -0 8
R Csy Min, Max. Imax) 930 mA 5.50
I{max) 931 mA 14.5
t 1 .
pd+ 93 3.9 K 30 pf 35 nsec 75 nsec I(max) 932 mA 6.0
t .
pd- 931 400 @ 30 pf 35 nsec 75 nsec IPDH 930 mA 6.50
t, 91 400 @  30p  20msec  50nsec’ Ippy 93! mA 11.0
1 IPDH 932 mA 26.6
t . f
pd- 931 3.9 K 30p 30 nsec 70 nsec 5 IR LA 10.0 10.0 25.
I mA -1.20 -1.20 -1.10
NOTE 1: Correlating limit provided as design information only. FS
TABLE OF FORCING CONDITIONS
Units -55°C +25°C +125°C Units -55°C +25°C +125°C Units -55°C +25°C  +125°C
V(max) Volts -- 8 - VeEx Volts 4.5 Iy, 932 mA 34 36 32
VPD Volts -- 5 - IOH mA  -.12 -12 -.12 IOH 932 mA  -2.0 -2.5 -4.0
VCCH Volts 5.5 5.5 5.5 IOL 930 mA 11.4 12.0 10.8 VIL Volts 1.4 1.10 .80
VCCL Volts 4.5 4.5 4.5 I‘FD mA 2 2 2 VIH Volts 2.1 1.9 1‘;'51
VR Volts 4.0 4.0 4.0 VILS Volts 1.40 1.10 .80 VCP TH Volts  1.10 .95 .
VF Volts 0 1] 0 IOL 931 mA  10.0 10.6 9.5 Vx Volts 1.80




DIODE-TRANSISTOR MICROLOGIC

INTEGRATED CIRCUITS

ADDITIONAL DELAY TIME CHARACTERIZATION INTO CAPACITIVE LOADS

The individual specifications on DTuL 930 and DT L 931 give ex-
tensive delay characterizations as functions of VCC’ temperature,
fanout and ratio of activeto inactive fanout. For each fanout, active
or inactive, 5pf 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 going output. Two R-C time constants are seenin 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
3.75KQ
active fanout ~
Above the threshold which occurs at about 1.4 to 1.5 volts at 25°C,

time constant can be given by 6KQ in parallel with

the R of the 2nd R-C time constant is 6 KQ and the rate of the volt-
age rise above threshold is slow. Thelogic signal propagates through

at the threshold level; sovoltage rise above threshold does not affect
cer the volt-
age rise waveform may be calculated. DTuL 930, 932, 933, and

speed. By noting that both rise domains drivetoward V

931 inputs (except CP) are ~ 2pf 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 thepre-
diction of capacitive effects on switching speeds. For frequency
division or ripple carrycounting, use of 3KQ external resistorstied
from output to VCC in the least significant bit will increase the
maximum frequency. In Fig. 1 eachoutputhas 1 active fanout, which

is worst case.

DTulL 930 — INVERTER PAIR DELAY

All Traces 1 volt/division
30p¢ each output
50 nsec/division

25°C v,

cc:.’l\'

1 active fanout each output

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

DTuL 931 — DIVIDING BY 2

m.m n——
m v

50pk each output

25°C vCC = 5V

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

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

FIG. 1
Toq AVERAGE VS. CAPACITY
(DTxL 930, 25°C)
70
60 /‘/
50 P
$ / o
g 40 | v a0 ] V= sov
N il =ail
H g |
3 ¥ Vo= 5-0¥
= 20 CC
10
°
) 20 0 60 80 100

CAPACITANCE C, EACH OUTPUT —pf

9 STAGES
A

FIG. 2
TYPICAL MAXIMUM BINARY
COUNTING RATE VS. CAPACITY

10me

] ’\ LTy, =28
5o S N Vg = 5.0V
mc
. AN
=3 N NN
Zz 3.0me N
] NN
o ZERO ACTIVE FANOUT
w | |ERcH outpur N \
w | Pl NI,
a 10mc T —t— A N
2 | ONE ACTIVE FAN-OUT | N
& | EACH ouTPUT
£ 500ke i i
[=3
b EXTERNAL 3 KQ RESISTOR TO Ve,
300ke EACH OUTPUT
°s 30 50 100 300 500 1000
CAPACITANCE C, EACH OUTPUT — pf
Vee
L
23K 33K DTLL 930
50%
DUTY CYCLE oTuL
fep 931
£ o !(_D

g




DIODE-TRANSISTOR MICROLOGIC® INTEGRATED CIRCUITS

DT uL 930 TIME DELAYS VS. CAPACITIVE LOADS

FIG. 3 FiG. 4 FIG. 5
100 T 100 T 100 I .
VIHRESHOLD o Ta =-55°C VrugesuoLn Vruesworo | e T =,125 ¢
= 18V &/ Voo = 5.0V . T w1y o A 12V Voo = 5.0V
80 - 20 | v 80 (e
</ T\ =25°C " a=
R ‘Qb/ . Vg = 5.0V )"/ . s
2 60 H
g g & >l g% T
| | 1 - 2009
1 v R= "1
2 / © 2 pdt T
20 7 s 4008 £ 40 < 40 —
L — > tpar R =4002)
] R<AK, -
20 - 400Q <R< R<4KQ.
] Tpd” et 20 tpd - & 00 < 20 ] (T_ 2000 < R<AKQ
0 ° [} i
0 20 40 60 80 100 0 20 40 60 80 100 0 20 40 60 80 100
CAPACITANCE C — pf CAPACITANCE C — pf CAPACITANCE C — pf
tpd test circuit for 930 & 932 used (see below)
Tpd TEST CIRCUIT DTuL 931 Tpd TEST CIRCUIT DTuL 930, 932
Mee Vﬁ?f
R
9 A .
,__l R YA
. r Py
Pulse i
'(‘v” ) " PULSE IN
Ik = Vour PW > 100nsec °
q o
P.W.>100nsec 32K JL o | [
<
= [
e 37 1 Q Q 1
9 J_ Vin
[___J ClT 20 pf 9
S |
= L
= = = = =C1 Vv,
20 pi out
C2
Vin

Vin r
931 GND. 3 i3V

930,932t 4t -mf GRO-
GND
Vour
GND.
C, and C, includes probe and jig capacitance 'I'pd - of 930, 932, and 946 elements will be read from input at 1.3V,
vThreshol 4= 1.5V at 25°C; at other temperatures V‘l‘hreshol d will be stated. All diodes FD600 or equivalent.
) CLOCK PIN WAVEFORMS
TABLE OF LTPD's (For 931 Test Sequence, Page 2)
(These apply to the test sequence on page 2) START OF
TEST
SENSE TIME
CPy>2.5V
Group -55°C  +25°C  +125°C °

A 15% 1 15

%% % CR,>2.5V
B - 10% 15%
c - 10% 15%
D - 10% 15% - Ve
E - 10% 15% CP,>2.5V
F - 10% - . \

VepTH
A'OMENTARY
GROUNDS
RELEASED




DIODE-TRANSISTOR MICROLOGIC® INTEGR

MINIMUM-MAXIMUM DC CURVES I VS. Vp & Vg

FIG. 1 FIG. 2
—1 1 DTul 930, 932, 944, 946, 962 —1 I DTuL 930, 932, 944, 946, 962
MAXIMUM VS. TYPICAL MAXIMUM VS. TYPICAL
(Ve=0V & V,=.750V T,=—-55°C & +25°C) (Ve =0V & V. =.750V T,=-125°C)
2.0 2, v
80
TEST POINT,
| 9'/ TEST POINT, lp =—
15 ﬂ\\““ — 15 r
> 2 e pes
P e ST A &
w Wit -] w R s g -
' Lo A R T e 1 ,‘!—/'{‘?;:‘ : I
o ps s P o =
£ / -1 € / /’—’"
,/::A—'/ rf:c"’
05 05
— Vg =00V
— Vg = 0.0V o yfL
-== Vg =750V VFI 75¢
0635 40 45 50 55 60 % T35 46 45 50 55 6.0
Veg— VOLTS Voo— VOLTS
FIG. 3
bece DTuL 931
MAXIMUM VS. TYPICAL
(Ve =0V & V., =.750V T,=+25°C)
4.0 T .
TEST PolV Note that with VF =0 and Inputs Sl, 82, Cl’ and C2 at VOL’ IFCP Ovee
Ta = 25°C current is summedthrough three diodes—both input AND Gate diodes and
30 // one of the Clock-coupling transistor emitters. As the Clock Pin voltage :D
= //< / (VF) rises to approach VOL’ current starts to flow into one of pins S1 5t Ip=—
) : / MAXIMUM SZ’ Cl’ or C2 (since all of these pins high is not an allowed logic state).
S 20 /’ ( - Also when the collector of the Clock-coupling transistor rises (the col- :-D [
= - Vi==
- / /L K- ] lector is at VCE(sat) + Vg), current flows into the low output of the FI
10 T .- - =" I cross-connected output Flip-Flop . Therefore, IFCP equal to 2 IF isa = OGND
Vg g % — v =ov conservative rating and test current is much higher than will flow "in use.™
“ TvpicaL == ‘;r =75V
] I |
35 40 45 50 55 60
Voo - VOLTS
OUTPUT LOW CURRENT VS. Vcc OR Voo FOR 930 AND 931 ELEMENTS
FIG. 4 FIG. 5 FIG. 6
'OL Vs. VCc IOL vs. VCC |o|, Vs. VoL VS. ch
(T, = 425°C, Vo, = .400V) (T, =—55°C, Vo = .400V) TYPICAL VS. MAXIMUM (T, =+125°C)
30 T T 30 T 30 T
Ta-2sc ! Ta =-55°C 1 Ta = 125%C
: -
i / -
. W—" . —_— V -
€ TYPICAL E €
I 1s s = s
_5' / § / / _S
/ / TEST POINT /1 "~ TEST POINT| ,
: R e
Ammuu AINIMUM [ TEST POINT
2 2 = MAXIMUM Vo,
== TYPICAL Vo,
o ° 0
2.0 4.0 6.0 20 4.0 6.0 .25 .50
Vee — YOLTS Veg — VOLTS VoL ~ VOLTS
OVee
Vin
Vee & ‘ot
o

<




ICROLOGIC® INTEGRATED CIRCUITS

DT uL INPUT THRESHOLDS o I
VS. TEMPERATURE DT UL CLOCK PIN THRESHOLDS ~ PFFIVITIONSOF 331 CLOCKPINTHRESHOLDS
{except DT ulL 931 CP) VS. TEMPERATURE V g rgimin} WithCPator above V- ro(min},
30 20 the clocked inputs will control the
Viu TEST POINTS state of the "master" Flip-Flop,
\VM,. with V. and clocked -inputs
/ ~J worst case.
20
Vepru MAXIMUM v (min) WithCP ator belowV {min)
» » CPTH CPTH ’
'é \ Vi TYPICAL g 10 \\ the "master” Flip-Flop will con-
g \,,_ TYPICALZ T . Ve MINWIOR trol the output Flip-Flop, with
10 ———] ¢ VCC and outputs worst case.
z ;—/”””
Vi, TEST POINTS VCP TH(max) With CP ator above VCP TH(max),
TEST POINTS the "master' Flip-Fiop will not
e 25 125 0.55 25 125 control the output Flip-Flop, with
TEMPERATURE - °C TEMPERATURE — °C V. and outputs worst case.
OUTPUT CURRENT VS. OUTPUT VOLTAGE FOR DTpL 930 AND 931 ELEMENTS
FIG. 9
20 VCC
O
-Isc TEST POINT [} ouT
—
E I
15 0 ~N MAXIMUM at Ve = 5.5V Vii= /
S I &
GND
W”'“’/ AV = Vour
MINIMUM at Vec = 4.5V
oui I .
o .]}\ E L
o 20y 2.0 6.0
VouT - YOLTS
EXAMPLES OF USES FOR THE MINIMUM—MAXIMUM DC CURVES (Pages 6 & 7)
EXAMPLE 1.

A low DT L 930 output at -55°C fans out to 8 inputs of DTuL 930 or 932. Ve = 5V. Positive DC ground
noise (Vyg) of 350mV is appliedtothe 15t 930. Itsoutput may thus riseto .75 Volt (Vng + Vor,)- 4.65Volts
(Voo - VNG) remain from Vo pin to ground pin; this is above Vgep, = 4.50V, and test Igp, is conservative. Ve
Maximum current flowing in each input of the 8 930/932's is givenby Fig. 1 on Page 4 with Vi = 0.75V and l
Voe = 5V; the current (IF) is less than 1.25mA and total current (<8 x 1.25 = 10mA) is less than the Igp,
test current used at -55°C to saturate the low output. Above the 350mV of Vg already applied, the dif-
ference between the common node voltage (<.75V) and the low input threshold (VIL =1.40V)ofthe8 930/932's

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

8 DTuL 930 or
DTpL 932 GATES

1

EXAMPLE 2.
The I, and I o, curves on Page 6 may be expressed in analytical form, as follows

!

Vee - VF - VFD

3KQ

In (930 and 932} < TA <25°C

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

0.70V at 25°C and 1 mA. AVFD/"C is roughly 1.8 mV/°C.

FD

The ratio of IOL’ on 930 and 931 (Figs. 4, 5, and 6) at VCC below test VCC’ to IOL at test Vcc can be given by

o °

IOL @ -55°C VCC -3.0V IOL @ 25°C S VCC -2,3V
> and by

VCCL = 45V 4.5V - 3.0V Test IOL ev

Test I =45V = 45V -23V

oL @ ceL

' . 3.6 -23
Since, at 25°C, I 4.5 -2.3

> - : it . R .
oLZ 12 mA at VCCL 4.5V is guaranteed by the Page 2 and 3 specifications, IOL at VCC pin to GND pin voltage of 3.6 V 15(

)12 mA = 7.1 mA,

The similar expression for the 932 gives a very conservative value due to the phase splitter gain. Above VCCL’ I oL is limited by VOL withan essentially resistive

v \
OL R
(IOL saturation resistance) slope. Fig. 6 at +125°C shows this, with VCC having relatively small effect.
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TEGRATED CIRCUITS

SUGGESTED INPUT—-OUTPUT LOADING FACTORS
] — ] ]
i — 1 —
fp— 8. 11—
1 s———y 1 —
0 (EXT)
] —
% DTuL 930, 1—]
% 946, l 11—
l_l
Y 962 1
1/3 —
DTyl 930
pp— 7
2/, e—
H— 25 1=
— PO— 1 —]
1 ——p 1 et
o {€XT) % 1=
—
¥ DTuL 932 "
1, DTL 944 i_'
] e—
1—
1— DL 931 1—
1 et 0 1 —
1 —] 1 —
11— ] m—
¥ DTuL 933

put terminal driving capability.

8 (930}
or 25 (932)

EXTENSION OF INPUTS

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 out-

RULES FOR USE OF TTuL 103 AND 104 WITH DTuL
(4V < Voo < 6V)

' 1] I

152 E—
—_ —+
—— -—6ND
— =it
* ] %
r: 1] [t —v

* = 2 input loads for fan-in = 1 to DTuL output driver,
* = 3 input loads for [an-in_\{ 2 to DT1.L output driver.

* = 1 input load to TTuL output driver.

These input loads are primarily determined by inverse beta leak-
age at the TTuL inputs at +125°C. For special cases where im-

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

The TTuL makes an excellent output interface driver for DTuL.
TTuL outputs can be tied thru externalloadsto 8 or 10V separate
voltage supplies, to obtain output levels up to 6 or 8 volts.

MISCELLANEOUS RULES

1. Outputs of DTuL 930 may be tied together for the "wired OR'" function
(ABCD - GHLJ = ABCD + GHLJ). Subtract 1 unit fanout for each added gate.
Subtract 5 fanouts for six added gates.

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

3. Extension of inpris wiwn the DTuL 933 does not affect quiescent loading of
the supplemented element (DTuL 930 or 932). However, capacitance due to
wiring to the DT L 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 DTuL 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: DTuL 930=5, DTuL 931 =5,

DTuL 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
DTu.L 930 = 6, DTuL 931 = 6,
DT L 932 = 20, If ambient temperature remains below +100°C or if worst case

+125°C, reduce element fanout as follows:

Noise Threshold is consideredto be 250 mV, 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.

6. All rules for DT L 930 apply to DTuL 946 and DT L 962.

10 LEAD TO-5 PACKAGE PIN LOCATIONS

PURCHASING INFORMATION

Vp.c V‘Cuc
9YXXX5Z
Y = 1 for 14 pin CERPAK
Y = 5 for 10 pin TO-5
XXX = 930
931
932
933
4 = 1 for -55°C to +125°C operation
DTuL 930 DUAL GATE DTuL 931 DTulL 933
DTxL 932 DUAL BUFFER CLOCKED FLIP-FLOP DUAL EXTENDER
DTuL 944 DUAL POWER GATE
(cont'd)
EXAMPLE 3.
The test sequences on Page 2 and tables of conditions and limits on Page 3 use two values of VCC’ VCCL and VCCH' With a

nominal 5 volts VCC’ for example, and assuming AvCC =+.2V, testing at V

+ 0.3V groundnoise Vy; or VCC line noise VNCr" Since there is gain associated with VNG (refer to DT ;1L 930 and 931 specifications) , Vae!

particularly at lower temperatures and Vo values; the test guarantees of output low current and voltage arethe worst case test T

conditions to simulate worst case ground noise. Much better numbers could be shown, for example, inthe ratioof output current ELE“M Vgo PIN TO GND
to input current (I 5; /Ig) if both Iy, and Iy were measured at identical Vi values and if input current was sunk into Vg = Vo, PIN VOLTAGE
the worst case low output level, or even into Vg = Vyp,, the input threshold value. However, the test values would then guarantee l

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

Page 6 or by the Example 2 equations, limits for the single VCC 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.

CCL

= 4.5V and VCCH

= 5.5V allows simulationof
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DTuL 932 DUAL BUFFE
DTuL 944 DUAL POWER GAT

R ELEMENT
E ELEMENT

DIODE TRANSISTOR MICROLOGIC® INTEGRATED CIRCUITS

GENERAL DESCRIPTION - The DTy L 932 Dual Buffer Element andthe DTuL 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-inof either élement may be extended with the use of
the DT L 933 Element. Input thresholds and currents arethe sameasother DT L gate elements.

Both DT L 932 and DT L 944 Elements have typical saturation resistances of 5 ohms which ailow
output currents of upto 100mA. The DTpL 932 features an emitter-follower output pull-up, which
provides a high fan-out device with superior capacitance-driving capability.

The DTpL 944 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 DTuL VCC supply of 5 volts or to other supplies 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, tp 4 CUrves, and suggested loading

rules are included in these specifications.

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

TYPICAL FLAT PACKAGE
TOP VIEW

14

L] I:T
—

i ssm— 2‘6
—— —
— —

— L ) 8

fe1875e— 26 Max—>|=-1875]

.05

—t

—t’

=

PART NO’s
9X93251—932 ELEMENT
9X94451—944 ELEMENT

X = 3 CERPAK
X =510PINTO-5

Supply Voltage (VCC), -55°C to +125°C, +8.0 Volts Input Reverse Current 5.0 mA
Continuous
Supply Voltage (V’c C)’ pulsed, < 1.0 sec. +12 Volts Operating Ambient Temperature -55°C to +125°C
Output Current, into Outputs, Continuous 150 mA Starage Temperature -65°C to +150°C
o;;gu;ﬁﬁgiiﬁ; d;nto Outputs, pulsed, 300 mA Operating Junction Temperature +175°C Maximum
(See note A on page 2)
Input Forward Current -10 mA
LOGIC DIAGRAM (TOP VIEW) SCHEMATIC DIAGRAM OF THE SCHEMATIC DIAGRAM OF THE
A= =3 Vee DTuL 932 ELEMENT DTl 944 ELEMENT
| ﬁ (ONE SIDE ONLY) (ONE SIDE ONLY)
B —}> — ) Vee Vee
) | Y {
| <t < 4:
¢ — —I- v 1K< 1K b3 :, 0.85K
PR — ——= H e
T [<] 2753 2753
E == — G A &_N__ A O_M_—'
GND == | I F s o - s o—Kt—
3
POSITIVE (NAND) LOGIC £ = RBCDX X O———4 2K X o——¢ 2K
F = GeHel"J«(Y) c o—-N—« ¢ o—M—<
NEGATIVE (NOR) LOGIC M 0.63k o N 963K
(symbol not shown) — ° °
E = A+B+C+D+(X)
F = GTAFIFIT(Y) Gnd. Gnd.

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

-

w
i
Ny

SEMICONDUCTOR

A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION




DIODE-TRANSISTOR MICROLOGIC® INTEGRATED CIRCUITS

TEST SEQUENCE DT.L 932 AND DT.L 944 ELEMENTS

NOTE: Both elements are dual "NAND' gates; therefore,
and pin numbers are shown in parentheses.

the test sequences for each are identical. Tests on each side of the dual are identical; therefore, matching test

Test LTPD Notes PinA PinB PinC PinD PinX PinE VCC I:,imits
No. Group ((¢)] (H) I ) (Y) (F) Sense Min. Max.
1, A ‘m Ym Ym 'm Io.  Veew Ve(VE) VoL
(‘?,’:,'95,'16 0) B L3 Vi Voo Vo Ior  VeeL VR Vog
11,(12) C VR GND GND GND VC CH I A(IG) IR
13,(14) C GND VR GND GND Vc CH IB(IH) IR
15, (16) C GND GND Vi GND Vc CH Ic (II) IR
17,(18) C GND GND GND VR VCCH ID(IJ) IR
19, (20) D Y#7 %% VYr VR Veen L0g Ip
21, (22) D =" Yr YR g Veen Ty Ig
23,(24) D " YR Y “r Veen Telp F
25, (26) D VR VR VR VF VC CH ID(I J) IF
21, (28) c 3 GND v Veex Veex Tg(p) Ieex
29, (30) B 2,3 GND GND VCCH IE(IF) ISc
31 E Vpp Yec opn
32 E GND V(ma.x) IVCC I (max)
33,39 E Yx  Tom  Veco VE(V®)  Vog
35,36 F t pd+’ tp d- See Table of test circuit conditions and limits.
(53,’25’,’317 ,’228) ' B La Vg, Vo VY Vg Veex  Veen Ig(g) Icex
43,(49) B 4 V¥ Veex Veem Tg(Ig) Ieex
45, (46) B 4 GND ICE VCCH VE(VF) LVCE
NOTES:
(1) VIL applied individually to 1 input each test. Other inputs open. (4) DTuL 944 only.
(2) Apply GND to both pins A and G. (5) On 10 Pin TO-5 units, pins D, X, I and J are omitted. Thus tests
(3) DTWL 932 only. 6, 9, 10, 16, 17, 18, 24, 25, 26, 33, 38, 41, 42 and 43 do not apply.
TEST LIMITS—DT.L 932 AND DT.L 944 CONDITIONS AND LIMITS, tpd TESTS
-55°C  425°C  +125°C
Units  Min Max Min Max Min Max (Vo =50V, T, =25°C)
VOL Volts 0.4 0.4 0.45 R c, Min. Max.
VOH Volts 2.6 2.5 2.5
uA 2.0 2.0 5.0 tpd+ 944 510 Q 20 pF 15ns 50ns
1 IF mA -1.6 -1.6 -1.5 tpd- 944 1502 100 pF 10 ns 35 ns
ICEx932 LA 50 tpd+ 932 510Q 500 pF 25ns 80 ns
Isc(min)932 mA  -16 -18 16 tpd- 932 1502 500 pF 15 ns 40 ns
I(max)932&944 mA 6.0 tpd+ 944 150 Q 20 pF 10ns 35ns (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 65ns (Note 1)
ICEX944 mA 0.05 0.1 0.2 tpd- 932 5102 200 pF 8.0 ns 30ns (Note 1)
LVCE944 Volts 6.0 . o ) . ]
NOTE: gﬁ;r'elatmg limit provided as design information
FORCING CONDITIONS Units -55°C +25°C +125°C Units . -55°C +25°C +125°C
\' (max) Volts -- 8.0 -- I OL944 mA 36 40 36
VPD Volts - 5.0 -- IOL932 mA 34 36 32
VCCH Volts 5.5 5.5 5.5 IOH932 mA -2.0 -2.5 -4.0
VCCL 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 eJ-A for TO-5; 300°C/Watt OJ—A for cerpak. Allow 50°C/Watt gJ-C for TO-5; 180°C/Watt QJ—C for cerpak. Heat removalin cerpakis highly
dependent upon contact surfaces or air flow and on lead attachment and Thermal paths thru leads, aswell as number of soldered leads.
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DIODE-TRANSISTOR MICROLOGIC® INTEGRATED CIRCUITS

VOLTS

mw

Py - POWER DISSIPATION -

MINIMUM /MAXIMUM AND TYPICAL DC CURVES tpd CURVES
FIG. 1. —1 | DT,L932, 344 FIG. 5. TYPICAL OUTPUT LOW
MAXIMUM VS. TYPICAL CURRENT VS. SUPPLY VOLTAGE FIG. 8. TYPICAL t..— VS.
(T, =~55°C &+25°C) {—55°C and +25°C) (932) CAPACITY (932, 944)
20 - —ry— — — - —
] 1 | Ty = 5%
resrlmlm\/ - Vo € .04V ,// B L~
15 ‘N\\:\““/ - N % (ﬂ& Veg - 6.0V
/ i g o A, //.,':S,z;g,m— £l 102<R<se AL
e et g 5/ “ Ny Zd
Lo e g 0 5 Y A "/{'c_- e _Z;CQ 40
=" | T 2 < 1 A o ' <R<510Q
- - 07/ / (et romn z |\ [
::"" % 2 %A @* §§T$ X //
0.5 § A & /a,ff’ e /
- Vp - ooV ey 7 * " FOR DIuL944 ADD
S /| | ~ama 10 CURVES |
0 L I 0 ‘, 1 ror sawe vee 10
0 35 40 45 50 55 60 20 3.0 2.0 5.0 100 20 500 100 200
Ve - vours Vg - SUPPLY VOLTAGE - VOLTS CAPACITOR C - oF
FIG. 6. TYPICAL QUTPUT LOW
FiG. 2. DT,L INPUT THRESHOLDS CURRENT VS. OUTPUT VOLTAGE FIG. 9. TYPICAL t..+ VS.
VS. TEMPERATURE (932, 944) (932) GAPACITY (944)
3.0 160 20—
| Ve s.ov
V), TEST POINTS < . e © Tp - 5% ’ r//
.1 g
20 | » = ) Ve < 3/""
N g N . 12
\ ° ?\QY'\'/ =
\ V) TYPICAL 3 ® py < pre .
\I”_TYPICAI. 5 7w 2w
10 £ )5 g :
. e TEST POINT—— R - 409
For Iy > 60mA, V 2 rd ®
¥y TEST POINTS incr::ssbm iy - A,/ﬁﬂk»‘;‘/ R|= wel 2
0 than 2.0V at 150mA. /V,/Q‘-, ““‘Nl i . ] T
5 il 15 Oz 0.4 0.6 0.8 0 2 © L & 10
TEMPERATURE - °C Vee - OUTPUT VOLTAGE - VOLTS CAPACITOR C - pF
FIG. 3. TYPICAL POWER DISSIPATION FIG. 7. TYPICAL QUTPUT LOW
PER SIiDE VS. SUPPLY VOLTAGE CURRENT VS. OUTPUT VOLTAGE FiG. 10. TYPICAL .+ VS.
(OUTPUT NOT LOADED) (932, 944) (944) CAPACITY (932
10 T 1 1 10 10 T
Z°C ALL INPUTS HIGH C/ L, - 2% Vg = 50V [
50—t — R - 5100
! = E Ta - 15% % /
| . oc - 6.0V
Y 4 g 5 i o R - 5100 Y '/
o o _—— ; © i = L 6o \;Z//,/
e = S, N ' I
5.0 — Qﬂ/!/ £ \%«l_ P = =y // N Vo - 40V
=T ONE OR MORE INPLTS LOW —] 3 . =~ L A
= ] e AN JEST POINT ol A1 R - 1500
207 = // e //
: AV\‘/fAb"l I
10 | o % 0
3.0 4.0 5.0 6.0 7.0 0 0.2 0.4 0.6 0.8 1o w0 500 1000 20
Vee - SUPPLY VOLTAGE - VOLTS VoL - OVTPUT VOLIAGE - VOLTS CAPACITOR C - §F

FIG. 4. TYPICAL OUTPUT CURRENT

WITH INPUTS LOW (932) tpd TEST CIRCUIT FOR DTl 932 ELEMENT

55— Ve
\\
TEST ELEMENT
NN \
2 \\ AN ~=Y|-=-9 32:a (944
h N, '
o__l‘ )o_—— Vin VIN
N 4\\ \ -I_L I 15 X—X 1.3v
15+ |$ min. Z
TEST POINT \ &

‘ R ' GND
pa:

L . <. s, i . tpd-—ei
Weg =5.59) NN | . od
" | | VouT
|1 | L5V
Gl _T_ __d Vout
Z

|

]

PULSE L1y | |
| i

!

i

1 —tvee a5V

TEST POINT -
>0 Vi - L1V]

“lout = OUTPUT CURRENT - mA

20pF
i e
AENUETTRNGN . 3

1.0 2.0 3.0 4.0 5.0 All Diodes are FD600 or Equivalent at 25°C
VOUT - OUTPUT VOLTAGE - VOLTS €y and Cy includes Probe and Jig Capacitance

NOTE:

The same circuit is used on the DT L. 944 element except that all diodes are omit-
ted. The resistor R is tied to capacitor C and the Test Output. A 2kQ 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 DTxL Composite Data Sheet for complete family rules).

MISCELLANEOUS RULES

. ity L ity ) 1. DTpL 932 may not be output "OR"ed. IOPIA%AKI%(T;? -5
i@‘“ i@‘” 2. For increased current, inputs and outputs of
o o (Less resistor subtraction) 1/2 DT L 932 or 1/2 DT; L 944 may be paral-

leledupto 4 commonoutputs, Eachcombined
INPUT LOAD FACTORS FOR OTHER DTxL ELEMENTS input =4 loads. Combined output = 100 loads.
1 - DTuL930, 946, 932, 944 inputs 3. DTupL 944 may be output "OR"ed.
2 - DTpL931, 945, 948 CP pin 4. An external resistor should be used with
2/3 - DTuL931, 945, 948 S1 S2 Cl C2 DTul.944. With external R to 5 volt VCC
3/4 - DTuL 931 SD CD pins +0.5V; subtract output loads as follows:
2 - DTpl945, 948 SD CD pins R = 2k - 2 loads DTuL 930 DUAL GATE

DTuL 932
1 - TTuL103, 104 when driven by DTuL 932 R = 1k - 4loads DUI?‘II’-‘;E';ZFIER
or 944 with external resistor <510 Q. R =.510k - 8loads DUAL POWER GATE

MISCELLANEOUS APPLICATIONS

NOTE: Ia some of these appiications, use of 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 . DRIVING ;L AND MW,.L
+
Vcc =85V R
—— Recomer 3V < Vg <4V MWlL
Harness, b
s ovee oas :Twi:t'::?air: Receivers V< Vee < 6V 2.7V <Vpg < 3.6V uL
| °',“:i‘:':' | DTuL Elements
Environment ! ul 900 MWuL or uL Gates
. ey _MWyL 909, 921 )c or Flip-Flops
B’ upto 12 volts. Line Receiver may have nominal low level Discrete Circuitry

<1 volt; nominal threshold =24V and nominal high level > 8V, % DTuL 932

) i be as 1 ible .
for example. Resistor selected should be as low as posst Rules: With V., > 4.5Va 932 will drive 25-unit s Logic loads or

consistent with required low input level of receiver, number of 100 /L unit loads.

receivers, and power dissipation of system. For a guaranteed
Derate DT L output drive by 25% for DTuL932V, . =4 V.

VOH level above 6 volts, an LVCE selection may be desirable; cc
for use of resistor that requiresthe 944 to sink morethan 40 mA Refer to DTuL 932 Output Current vs Output Voltage
(at VOL above .40 volt), ahighcurrent IOL - VOL selection may curve, Page 3, for matchingto uL-MWuL IAVAILABLE
be desirable. requirements.

POWER GATING LAMP DRIVING

Suggested Ratings T A <75°C
Card 1 -

Power Dissipation TO-5 400mW Maximum

I Vee Power Dissipation Cerpak 240 mW Maximum
= SV < Vgg < 6.3V

Maximum "hot" lamp current

R
?&—@—o B+ 120 mA TO-5 one side only ON
D\ Driven
L/ . men i
Elements 5V, 100mA Lamp 100 mA Cerpak one side only ON

Gnd  or Equivalent 90 mA TO-5 both sides ON
Card N %2 DTul 932 75 mA Cerpak both sides ON
or 944

"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:
Each output driver is 1/2 DTul.944. Note that the DTpL 944 TO-5 Package 50 ms Cerpak 100 ms

is a direct high fan-out replacement for DTuL 930, except 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-
that an external resistor must be used. cation.

e ——————
FAIRCHILD

e ————————
SEMICONDUCTOR

A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION
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DTuL933 DUAL FOUR-INPUT
EXTENDER ELEMENT

FAIRCHILD DIODE-TRANSISTOR MICROLOGIC

The DT pL 933 is a Dual Input-Extender consisting of two independent diode arrays
identical in every respect to the input diodes of the DT u L. Gate and Buffer elements. TYPICAL FLAT PACKAGE
DTuL 933 elements may be usedto extend fan-in capability to more than 20 without
adversely affecting the noise immunity or load driving capabilii:y 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 2sman - ofere7s

effects of capacitance are summarized on the back page.

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

For complete test sequence and test values, please refer to the composite PART NO. 9193351

DTuL specification

hl o
v VY e
SCHEMATIC | b4 N FLAT
DIAGRAM X©o NTTTP T PACKAGE x— —
: LAYOUT
(TOP VIEW) N
D O—M—— d!) ——N—Q G hl=——= L —— G
GND GND_#J :
10
Y% 930 or 932 /
A < 8.0
c e :
D |
. X(or Y) FORWARD VOLTAGE L 60
LOGIC o Vs, 2
EXAMPLE ; s 933 Yor % FORWARD CURRENT 5
3 + 25°C 5 /
1 a TEST
z . /POINT
2.0
POSITIVE LOGIC E=ABCDGHIJ / .
NEGATIVELOGIC E=A+B+C+D+G+H+1+J o _
) 0.2 04 0.6 0.8 10
INPUT VOLTAGE - VOLTS
Copyright 1964 by Fairchild Semiconductor, a Division of Fairchild Camera and Instrument Corporation
]
[ —
SEMICONDUCTOR
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Typical Curves to Show the Effects of Extender Pin Capacitance (Resulting From the
Use of DTuL 933) on Time Delay of DTul 930 Dual Gate and DTuL 932 Dual Buffer

DT.L 930 tpd + VS.
EXTENDER PIN CAPACITANCE

+ 25°C

DT.L 930 tpd — VS.
EXTENDER PIN CAPACITANCE

DT.L 932 TIME DELAY VS.
EXTENDER PIN CAPACGITANCE

PULSE WIDTH — nsec

PULSE WIDTH - nsec

160 160 200
Ca~30pf C2 =l 30pt / €2 = 300 I\'s\ Jbﬁ\
, 120 120 R 4000 , 150 &) *
E E / E $ \Qg
| R = 5K Ve = 4.0V , / ) Gt
‘é‘ 80 i - g 80 G V4 § 100 g "
E R = 5K Vg = 6.0 E el § 5102 tpat Voo sy
" e 000 [ v Luv 8w o ooV ° 59 7 T ]
= 4 = 6. ~ 6!
8 ! ce I / Pt ; R = 5102 tpgt Voo = 6.0V
R = 2000 Voo = 4.0V / l ]
0 | 0
20 20 60 80 0 20 40 60 25 50 75 100
Cj— CAPACITANCE — pf Cy— CAPACITANCE -~ pf Cy~ CAPACITANCE — pf
pd” at R = 5KQ is slightly lower.
TEST CONDITIONS
Ve
WAVESHAPES Diodes are FD600
R
930 or 932
13v I | —
PULSE IN r | )
T _ﬁ""T— ’0 ?vm C, represents the summation of the
M . { 1 DT L 933Dual Extender Element out-
7 AY 18v | l - put capacitances (~5 pf per output)and
Your oD, | | VOuT associated board, connector and wiring
1 ? :
capacitances.
i i L
Cy Ca I
Typical Curves to Show the Effects of Extender Pin
Capacitance on Noise Threshold of DTuL 930 Dual Gate
+ 25°C
PULSED GROUND NOISE PULSED SIGNAL LINE NOISE
THRESHOLD AS A FUNCTION THRESHOLD AS A FUNCTION TEST CONDITIONS
OF EXTENDER PIN OF EXTENDER PIN
CAPACITANCE CAPACITANCE
2.0 Vee =5V
1 |
tp= ‘l)ns » tr = lns
Vs = = =
g NS 2 Vie I ° 510Q
> 15 I
24 P o =
a 2 10 \\ ; k C = 30pf | . VNS
Se 0, qZ 1, 930 % 930
%o 23
E = C = Sopr ——— és g C
; <l:: °e teo%; § ! \ﬁ—-———c = 500t ] 50Q
oz @ —
= > — | s :z’ ¢ = 200pf I B VNG =
oo 20 40 60 80 20 40 60 80 RESET

Diodes are FD600




GENERAL DESCRIPTION — The 4501 consists of a single 4-input DTuL gate designed for use in breadboarding
the 4500 Micromatrix™. 1t 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) nen-inverting amplifier, ¢) common emitter inverting amplifier and

d) foad resistor.

FEATURES L ‘
» Offers 4500 Micromatrix breadboarding capability
&.Compatibie with ali OOSL devices

ABSOLUTE MAXIMUM RATINGS

Vcc Pin Potential to Ground Pin
_.Input Voltage

Voitage Appiied to Outpuis -

Storage Temperature

Temperature {ambient) under Bias

ORDER INFORMATION

4501

CCSL MICROMATRIX™ QUARTER-CELL

A FAIRCHILD COMPATIBLE CURRENT SINKING LOGIC PRODUCT

PHYSICAL DIMENSIONS
TYPICAL DUAL IN-LINE PACKAGE

in Accordance With
JEDEC (TO-116) Outiine

—5Vto+7V
—.5Vio 455V
—.5Vto 4V Value
—65°C to +150°C
~55°C te +125°C R ——

purposely shipped with ‘positive” {.350) misalignment to facilitate insertion

2. Board-drilling dimensions should equal your practic for a conventional .020
inch diameter lead.

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 AGA4501KTX

CIRCUIT SCHEMATIC (PIN. NUMBERS)

RyS
2
« 5 8
2k
6 9 1
O—d
7
8 TYPICAL RESISTOR VALUES
= 2kQ
Ry = 1.75kQ
R3 = 5kQ
Ry = 6kQ

12 13

LOGIC DIAGRAM (PIN NUMBERS)

GND=PIN3

7
Vcc=PIN 14 i

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

ELECTRICAL CHARACTERISTICS (T, = —55°C to +125°C, Vee = 5.0V = 10%) Connected as NAND 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
Vou Output High Voltage 26 26 34 25 Voits | Vo =45V low = —180 sA
V,_on any input
VoL Output Low Voltage 0.4 022 04 04 | Volts | Voo =55V lop =8mA
Ve =45V lop =6.2mA
Viu Input High Voltage 2.1 1.9 1.7 Volts | Guaranteed input high
threshold for all inputs
Vi Input Low Voltage 13 1.0 0.7 | Volts | Guaranteed input low
threshold for all inputs
Ie Input Load Current 1.6 118 16 16 | mA Vee =55V Ve=04V
1.24 091 1.24 124 | mA Ve =45V V=04V
Ig Input Leakage Current 2 10 | wA Vg = 4V, GND on other inputs
Py Power Dissipation 15.5 mW Vcc = 5V Inputs open, pull-up connected
838 mW Ve = 5V Any input grounded

ELECTRICAL CHARACTERISTICS (T, = 0°C to +75°C, Vo = 5.0 V = 5%) Connected as NAND gate with
INDUSTRIAL TEMPERATURE RANGE

pull-up resistor

LIMITS
SYMBOL CHARACTERISTIC 0°C +25°C +75°C UNITS CONDITIONS
MIN. MAX. | MIN. TYP. MAX. [MIN. MAX
Vou Output High Voltage 26 26 3.65 25 Volts | Voo =475V loy = —180 kA
V,,_on any input
VoL Output Low Voltage 045 022 045 045 | Volts | Voo =5.25V lop = 9.6 mA
Vee =475V lo, =85mA
Vig Input High Voltage 20 19 18 Volts | Guaranteed input high
threshold for all inputs
Vi Input Low Voltage 1.1 1.0 0.8 | Volts | Guaranteed input low
threshold for all inputs
Ie Input Load Current 1.6 1.09 16 1.6 | mA Ve =525V Ve =045V
141 096 141 141 | mA Vee =4.75V Ve =045V
I Input Leakage Current 5 10 | #A Vz = 4V, GND on other inputs
P Power Dissipation 16.5 mw Vee = 5V Inputs open, pull-up connected
9 mW Ve = 5V Any input grounded
Loading and interconnections for 4501 are identical to 4500 Micromatrix array except for Note 3.

LOADING RULES INTERCONNECTION RULES

Connected as NAND gate Expanding the

with pull-up resistor input

Fan-in 1 DTuL unit load

Fan-out- ¢

load | 51X  59x :

DTL 5 6 O

TTL 3 3
Maximum fan-in — 20 inputs
corresponding to 5 diode clusters.
Fan-out — same as NAND gate.

The OR tie

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 (4-15°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 twe independent 4-bit comparators useful in many decision
making control applications, such as digital printers. Fach 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.

24 PIN CERPAK
OUTLINE

~| |08

850
.550
490

(o)
|
FEATURES | " 1050
o ASYNCHRONOUS AND SYNCHRONOUS OUTPUTS T g A
* OPTIONAL LATCH STORAGE OF OUTPUT -’l"
o EXPANDABLE IN GROUPS OF 4 BITS 1 /
¢ TYPICAL POWER DISSIPATION OF 250 mW “ U “ “ H “ “ “ “ ”
e CCSL COMPATIBLE i U3
o ALL CERAMIC “HERMETIC” 24 PIN CERPAK. o
Etl: Oooooooo
e MEMBER OF 4500 MICROMATRIX™ ARRAY FAMILY wj,_ . ..- 'H_
o TWO LAYER METAL INTERCONNECTIONS o F 550 405
ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired)
Storage Temperature —65°C to +150°C
Temperature (Ambient) Under Bias —55°C to +125°C
Ve Pin Potential to Ground Pin —05Vio +7.0V
Voltage Applied to Output for High Output State —0.5Vto +V Value
Output Current into Low Output State 20 mA
Input Voltage (D.C.) —05Vto 455V
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 4-75°C temperature range.
2322 2120 1918 17 16 110 98 76 5 4
Ag By Ay By AyBy A3Bg AgBg Ay By Ay By Ag By
13 ——4 ST COMPARATOR | 1 ST COMPARATOR i
Q A=B a =B
l I PIN 24=Vcc I I
14 15 PIN 12=GND 2 3
Fig. 1 — 4510 DUAL 4-BIT COMPARATOR LOGIC DIAGRAM
|
SEMICONDUCTOR

313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435
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FAIRCHILD 4510 MICROMATRIX™ CIRCUIT

ELECTRICAL CHARACTERISTICS (T, = —55°C to +125°C, Vo = 5.0 V= 10%)

MILITARY TEMPERATURE RANGE

LIMITS
SYMBOL CHARACTERISTIC —55°C +25°C +125°C UNITS CONDITIONS
MIN. MAX. | MIN. TYP. MAX. |MIN. MAX
Vou Q Output High Voltage 26 26 34 25 Volts |1 = —180 &A | V) on any two inputs
A = B Output High Voltage 26 26 34 25 Volts |lqy = —240 HA{VCC =45V
Voo Output Low Voltage ‘ 04 022 04 04 Volts |V =55V I =6.4mA | V5 = GND for
Q and A = B Output Vee =45V I =50mA (A= B output only
Output Low Voltage 0.4 022 04 04 Volts [Voc =55V 1o =4.8mA }V —av
A = B Output Only Ve =45V g, =37mA (ST
Vin Input High Voltage 2.1 1.9 1.7 Volts | Guaranteed input high
threshold for all inputs
Vi Input Low Voltage 13 1.0 0.7 Volts | Guaranteed input low
threshold for all inputs
21 Input Load Current 3.2 236 3.2 3.2 mA  [Voc=55V Ve =04V
2.43 182 248 248 mA  |Voo=45V Ve=04V
151 i 24 177 24 24 mA (Ve =55V { V=04V
A = B Output Load Current 1.86 137 1.86 1.86 mA |V =45V Vsr = GND
251, For “Wired AND" 4.0 295 4.0 40 mA |Voo=55V { V=04V
31 228 31 31 mA |V =45V Vor =4V
Iq Input Leakage Current 20 20 #A |V =4V, GND on other inputs
t23+ 15+ | Comparison Switching Speed 50 ns Voo =5V
t23— 15— | A toA=B 50 ns C =15pF@Pin15
ELECTRICAL CHARACTERISTICS (T, = 0°C to +75°C, Voc = 5.0 V = 5%)
INDUSTRIAL TEMPERATURE RANGE
LIMITS
SYMBOL CHARACTERISTIC 0°C +25°C +75°C UNITS CONDITIONS
MIN. MAX. | MIN. TYP. MAX | MIN. MAX
Vou Q Output High Voltage 26 26 3.65 25 Volts |l = —180 #A § V, on any two inputs
A = B Output High Voltage 26 26 3.65 25 Volts | loy = —300 .uA{ Voo =475V
Vou Output Low Voltage 0.45 022 045 045 | Volts {Voc =5.25VI, =8.0mA | Vs; = GND for
Q and A = B Output Vec =475V I = 6.25 mA( A = B output only
Output Low Voltage 0.45 022 045 0.45 Volts |V =525V, =64mA }V a4y
A = B Output Only Ve =475VIg =50mA (75T
Viu Input High Voltage 2.0 1.9 1.8 Volts |Guaranteed input high
threshold for all inputs
Vi Input Low Voltage 1.1 1.0 0.8 Volts |Guaranteed input low
threshold for all inputs
21 Input Load Current 3.2 218 3.2 3.2 mA V=525V V=045V
2.82 192 282 2.82 mA V=475V V. =045V
151, 24 165 24 24 mA (Ve =525V § V=04V
A = B Output Load Current 2.11 144 211 2.11 mA Voo =475V { Ve; = GND
251 For “Wired AND” 4.0 264 4.0 4.0 mA  |Voe =525V { V=04V
3.52 24 352 3.52 mA Voo =475V | V=4V
I Input Leakage Current 20 20 A |Vg =4V, GND on other inputs
123+ 154+ | Comparison Switching Speed 50 ns Vee =5V
123— 15— | AjtoA=B 50 ns C, =15pF@Pin15




FAIRCHILD 4510 MICROMATRIX™CIRCUIT

FUNCTIONAL DESCRIPTION

ASYNCHRONOUS — Fig. 2 shows the detailed logic representation of the comparator and fatch (Y% 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 storage capability of the A= B autput. This fuaction is shown in Table 1. When ST is high, -
0, equals the A = B output. When ST is low, Qy = Q _,-

DETAILED LOGIC DIAGRAM

A=B
TABLE 1
TRANSITION TABLE
FOR LATCH OUTPUT (Q) Q
st || o
o T
Low QN—& ) [
Hgh || A=B b
)
p
A3
B3
ST -
Fig. 2
SUGGESTED COMPARATOR EXPANSION METHODS
CPA
- + 0A B The interna! “‘wired OR’’ COMPARE node uses two puli-up
4 BITS —— OUTPUT (F.0.= 5) resisiors for improved rise time, and drives an internal
COMPARE A gate. Two COMPARE outputs may be ‘‘wire OR'd’’ ex-
ternally to provide a 12 bit comparator as shown in Fig-
TW0 12 < 4 BITS COMPARE B ure 3. This may be expanded further by using additional
BIT INPUTS gates.
4 BITS COMPARE A
L
Fig. 3
4510 EQUIVALENT CIRCUITS
INPUTS OUTPUTS
Vee
Voo
(o]
1.88ko

P | COMPARE R=3kaTYP
: L LATCH R-BkaTYP
<R .
‘F

—

Fig. 4
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FAIRCHILD 4510 MICROMATRIX™ CIRCUIT

LOADING RULES

INPUT LOADING RULES (FAN-IN)
DTzL UNIT LOADS

51X 59X
Data [nputs 2.0 2.0
Strobe Inputs 20 2.0
“Wired AND"
A = B OQutputs 15 15
(STGND) .
A = B Qutputs 2.5 25
(ST High)

OUTPUT DRIVE CAPABILITY (FAN-OUT)

DTuL LOADS TTxL 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 25 35 15 25 25 35 1.5 25
(1) “Wired AND" 3 1.0 2.0 0 1.0 1.0 20 0 10

(1) “Wired AND'* 2 and 3 means the
result of this ‘*‘Wired AND'’ connection, logically, is a high level true ‘’AND’’ gate.’

of

pare

p

ts (A = B) that are connected together. The

4-BIT COMPARATOR AND LAMP/RELAY DRIVER
One-half of a 4510 dual

drives a

3

driver so that when Ao = Bo, Ai =B,

A2 =Bz, and A3 = B3 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 Vcc se
that Q and A = B may be paralleled for additional driver base current.

0 B

By

B3

2ka

+5Y
Ag By Ay Bl Ay By A3 B3
T 1% 4510 o
a A=B
K 2N3568
Fig. 5

OUTPUT

VMAX: +40V

[0-75°C)
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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 (AOl) TTul 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 TTul gates such as the 9002 through 9008 may be used to breadboard the quarter-cells
having external drive capability. The TTzL 9006 may be used to extend the 4601 at the OR tie points.

FEATURES

« “INTERNAL” TYPE LOGIC GATES FOR BREADBOARDING 4600 OR
4700 MICROMATRIX ARRAY DESIGNS

o CCSL COMPATIBLE

» OR EXTENDABLE WITH TTxL 9006

o FANOUT — 7 INTERNAL LOADS OR 4.5 EXTERNAL LOADS

* “WIRED-AND" OUTPUT CAPABILITY

« INPUT CLAMP DIODES FOR RINGING ATTENUATION

ABSOLUTE MAXIMUM RATINGS (above which useful life may be impaired)
Storage Temperature
Temperature (Ambient) Under Bias
Vec 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 4+150°C
—55°C to +125°C
—~05Vto7V
—05Vio55V

Vec
5mA
30 mA
300°C

ORDER INFORMATION — Specify A6A46015XX where 5XX is 51X for —55°C to +125°C temperature range
and V- = 5V £10%; and 59X for 0°C to 75°C temperature range and Voo =5V £5%.

To order the 4600 Design Kit, specify AGA4600KTX. For the 4700 Design Kit, specify A6A4700KTX.

PHYSICAL DIMENSIONS
TYPICAL DUAL IN-LINE PACKAGE
In Accordance With
JEDEC (T0-116) Outline

NE

Ny

By
AN A A AN
N[O O A W N -
olo 8 2 K & ;{
WYY VYVYYWY

NOTE 2 N——
it

1. Lasds are intended for insertion in hole rows on 300" centers. They are
purposely shipped withf ‘positive™ (.350) misalignment to facilitate insertion.

WOTES:

2. Board-drilfing dimensions should equal your practice for a conventionat .020
inch diameter lead.

CIRCUIT SCHEMATIC

30—
40- . 5
5 O—

wo 0
no 2
1o
13

TYPICAL RESISTOR VALUES

Ri=R: =4 KQ
Ri=R¢= 15 KQ

Logic Equation: Z = AiA2A3A« + BiB2B3Bs 4+ ... *

LOGIC DIAGRAM

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

* More terms are provided with
OR extension

313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435
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TTL MICROMATRIX™ ARRAY INTERNAL QUARTE_R-CELL 4601

ELECTRICAL CHARACTERISTICS:
Temperature Range: 0°C to +75°C

Supply Voltage Range: 5V =59%

The internal or ‘‘on-chip’’ fan-out of the 4601 is specified
with reduced noise margins since on-chip noise is low. |f 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 TTuL 9006 dual 4 input extender
elements. A maximum of 10 extenders (5-9006’s) may

be tied to the 4601 pins. (See Fig. 1)

LIMITS
SYMBOL CHARACTERISTIC 0°C 25°C 75°C UNITS CONDITIONS
MIN. | MAX. | MIN.| TYP. | MAX. | MIN.| MAX.
Vou Output High Voltage 23 23| 28 23 v Voo =475V, g, = —600 zA
V,_ On Inputs :
VoL Output Low Voltage 0.6 042 | 06 0.6 v Vee =525V, Ig =10.7mA
Internal Loading Vec =475V, I =93 mA
Output Low Voltage 04 03 | 04 0.4 v Vee =525V, I =73 mA
External CCSL Loading 0| Ve =475V, I, =64 mA
Viy Input High Voltage 19 1.8 1.6 v Guaranteed Input High
Threshold For All Inputs
Vi Input Low Voltage 0.8 0.8 0.8 v Guaranteed Input Low
Threshold For All Inputs
I Input Load Current —152 —1.00{—1.52 —~1.52 mA Vee =525V |y _o6v
Internal V. Level —133 —087|—133 —133 | mA | Voo =&V | ©
Input Load Current —1.60 —1.08|—1.60 —1.60 mA Voc =525V |y _o45v
External CCSL V. Level —141 —08ij—141 —141 mA | Vec =475V F
I Input Leakage Current 50 | €0 60 uh Vee =525V, V=45V
Py Power Dissipation 21 | 30 mW Inputs Open Vo.=50V
11 | 16 mW | Inputs Grounded | < '
ELECTRICAL CHARACTERISTICS:
Temperature Range: —55°C to 4+125°C
Supply Voltage Range: 5V +10%
LIMITS
SYMBOL CHARACTERISTIC —55°C 25°C 125°C UNITS CONDITIONS
MIN. | MAX. | MIN.] TYP. | MAX. | MIN.} MAX." : ,
Vou Output High Voltage 23 23] 255 23 v Ve =45V, Ig, = —600 A
V,. On Inputs
VoL Output Low Voltage 0.55 0.42 | 0.55 0.55 v Vee =55V, g =10.7mA
Internal Loading Vee =45V, Ig, =82mA
Output Low Voltage 0.4 03 | 04 04 v Vee =55V, 1o =73 mA .
External CCSL Loading Vec =45V, Ig =56mA 7
Viy Input High Voltage 2.0 17 14 v Guaranteed Input High
Threshold For All Inputs
Vi Input Low Voltage 0.8 0.8 0.7 v Guaranteed Input Low
Threshaold For All Inputs
I Input Load Current —-1.52 —1.04{—1.52 —1.52 mA Ve =55V V. =055V
Internal V. Level —117 —08 117 —117 | mA | V=45V F
Input Load Current —1.60 —1.1]-1.60 —1.60 mA Vee =55V V.= 04V
External CCSL V. Level —1.24 —0.85]—-1.24 —1.24 mA Voc =45V F
Ix input Leakage Current 5.0 | 60 60 pA Ve =55V, V=45V
issipati 21 | 30 mwW Input
o poverPlsiation 11 | 16 W Toputs grp::nded Yoc =350V
LOADING RULES
FAN-OUT (See table): 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 ailow
fan-out as summarized below:

FAN-OUT TABLE

LOADING
TYPE FAN-OUT
INTERNAL 7
Tl 45
DTAL 45
LPDT4L 45
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TTL MICROMATRIX™ ARRAY INTERNAL QUARTER-CELL 4601

TYPICAL INPUT-OUTPUT CHARACTER|STICS
TRANSFER CHARACTERISTIC

5.0 .
Wan 15°¢ Vo o5
45 L YeeroV
LY usomD
.3
40 e
235 -0
g 171
5>
=25
53
Ez.o AR
315 . 3
10 l
5 .
8
6 .2 .4 .6 B L0 L2 14 1.6 18 2.0
INPUT VOLTAGE - VOLTS
LOW LEVEL
OUTPUT CHARACTERISTIC
2 . T
Voe 5V [ s ]
% LiNpuTS O T Lt
N
<2 7%
- Q.
B2 o
T % .
: £
Ewr
=2
s 38
=3
é 4
0°C|
URE e
- PI5C
Y Caeeg |
-8 -4 0.2.4 .8 12 L6 20

OUTPUT LOW VOLTAGE (Vg ) - VOLTS

OUTPUT HIGH CURRENT - 1y} - mA

‘INPUT CURRENT - mA
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TYPICAL APPLICATIONS

EIGHT INPUT DIGITAL MULTIPLEXER
USING “OR’” EXTENSION

ol @l =

4501

O OUTPUT

“s006

[}
i 10—
B
T
I3
A O——4
B
E p— — e e — — —
Iy 9006
: -
B
I5 ¢
B
c
_________ [ I R,
Ig 9006
Iy
B
iy ¢
A O—-
B
[

Fig. 1

Three bit address A B C selects an input (lo, 11 . . . I7) which is presented at the output in
inverted form. The 4601 is OR-expanded using 3-9006 extender elements.

GATED LATCH USING TWO 4601

=l

Fig. 2
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TTL MICROMATRIX™ ARRAY INTERNAL QUARTER-CELL 4601

APPLICATIONS (continued)

INPUT “AND"” EXPANSION WIRED ““AND”
A
A B
s c
c . o
0 o———— outPUTZ €
i :
F
F 6 [>— 2 (Fanout = 4 INTERNAL)
6
H 4801
__________ I
: K
L
) " o
4 %07 %9016
Q N
R P
0
R

Z = ABCD +4 EFGJKLMNPQR

Standard TTul gates may be used for expansion of “AND”" inputs. === — — @ — + — — - — -

*Provision for ‘‘AND'’ expansion is made on the micromatrix
array thru ‘‘selective bar’’ options. —e——
Z = [ABCD +EFGH] ¢ [JKLM -+ NPQR]

Fig. 4

GENERAL PURPOSE MASTER-SLAVE FLIP-FLOP
USING FOUR 4601

Sp
o
r————————————— = == 1
I
| |
I ' !
|
-+ |
S ﬁ
S C o—e¢—o1
Cp ———3
—
cy i
Cy 1 !
|
|
|
U S U S S —— 4
o
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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DUAL TWO-VARIABLE FUNCTION GEN

4610
ERATOR

TTLMICROMATRIX™ARRAY CIRCUIT
A FAIRCHILD COMPATIBLE CURRENT SINKING LOGIC PRODUCT

GENERAL DESCRIPTION—The 4610 is a Dual Two-Variable Function Generator usefui for non-arithmetic oper- FLAT PACKAGE
ations and variable decision making controi 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 e 2:’:
separate output functions from a single pair of variables. The circuit is produced with two layer metal inter- p— :, 050
connection using the Fairchild 4600 TTL Micromatrix™ Array. [ — —
 —] — o
FEATURES ot \:‘:‘ —
o EXPANDABLE IN GROUPS OF 2 BITS L —
« MEMBER OF 4600 MICROMATRIX ARRAY FAMILY r! ! ‘ 1
« CCSL COMPATIBLE L e
e ALL CERAMIC “HERMETIC” 16-PIN FLAT PACK o 4
« TWO LAYER METAL INTERCONNECGTIONS I |== I
o SIMULTANEOUS FUNCTIONS OF 1 PAIR OF VARIABLES L_ggg
ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired)
Storage Temperature —65°C to +150°C
Temperature (Case) Under Bias —55°C 10 +125°C
Vo Pin Potential to Ground Pin —05Vio 47V
Voltage Applied te Outputs (Output high) Gnd to V. value
Input Voltage (DC) (See Note 1) —05Vto +55V
Input Current (DC) (See Note 1) —30mAto +5mA
Current into Output (Output low) +30 mA
Note 1—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 4125°C (Case)
temperature range or 59X for the U°C 1o +75°C (Case) temperature range.
FIG. 1 — 4610 DUAL TWO-VARIABLE FUNCTION GENERATOR
12 13 11 1 4 58 2 ¢
g — SGAO AC BO BO } Al A1 Bl Bl
10 $1 !
1—8) 4610 DUAL FUNII:TION GENERATOR
9 —183 |
|
FO ! F1
15 1
Pin 16 = ¥Ycc
Pin 8 = Gnd
b ]
| e
SEMICONDUCTOR

313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435
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FAIRCHILD 4610 MICROMATRIX™ ARRAY CIRCUIT

ELECTRICAL CHARACTERISTICS (T, = —55°C to +125°C, Vo = 5.0V = 10%)

LIMITS
—55°C +25°C +125°C
SYMBOL CHARACTERISTIC MIN. MAX. | MIN. TYP. MAX. | MIN. MAX. | UNITS CONDITIONS
Vou Output High Voltage 24 24 24 Volts Vee =45V, loy=—12mA
Voo Output Low Voltage 0.45 0.45 045 Volts Voo =55V, Ig, =128 mA
Voc =45V, g =9.92mA
Viy Input High Voltage 2.0 1.7 14 Volts Guaranteed input high
threshold for all inputs
V. Input Low Voltage 0.8 09 75 Volts Guaranteed input low
threshold for all inputs
I Input Load Current —1.60 —1.1 —1.60 —1.60 | mA Vee =55V Ve= 045V
(See Loading | One Low Level Unit Load —1.24 —0.85 —1.24 —1.24 | mA Vec =45V
Rules
Note 1)
I Input Leakage Current 50 60 60 7.} Vo =55V, V=45V
(See Loading
Ruies
Note 2)
Py Power Dissipation 375 500 mW Ve = 5.0V, Inputs open
t, Avg. Propagation Delay 20 ns Voc =50V C =20pf, R, =1k
ELECTRICAL CHARACTERISTICS (T = 0°C to +75°C, Voo = 5.0V = 5%)
LIMITS
0°C +25°C +75°C
SYMBOL CHARACTERISTIC MIN. MAX. | MIN. TYP. MAX. |MIN. MAX. | UNITS CONDITIONS
Vou Q Output High Voltage 24 24 24 Volts Vee =475V, lgy=—12mA
VoL Output Low Voltage 0.45 045 045 | Volts Vee =525V, g = 12.8mA
Vee =475V, lg =113 mA
Vig Input High Voltage 19 1.8 16 Volts Guaranteed input high
threshold for all inputs
Vi Input Low Voltage 0.85 0.85 0.85 | Volts Guaranteed input low
threshold for all inputs
I Input Load Current —1.60 —1.08 —1.60 —1.60 | mA Ve =525V | V. =045V
(See Loading | One Low Level Unit Load —1.41 —091 —141 —141 | mA Ve =475V
Rules
Note 1)
I Input Leakage Current 60 60 uh Ve =525V, Vi =45 v
(See Loading
Rules
Note 2)
Py Power Dissipation 375 500 mwW Vee = 5.0V, Inputs open
t,, Avg. Propagation Delay 20 ns Ve =50V C =20pf, R =1k
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FAIRCHILD 4610 MICROMATRIX™ ARRAY CIRCUIT

FUNCTION GENERATOR DESCRIPTION

A detailed logic representation of the common control (S,, S, S,, S;) and one of the iwo 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 Sgr S0 Sy and S
(refer to Table 1). Note that any desired output function may be chosen active level high or active level low.

FUNCTION GENERATOR
TRUTH TABLE
WITH INPUT VARIABLES
ACTIVE HIGH DETAILED LOGIC DIAGRAM

FUNCTION | FUNCTION —‘
S| 8, | S, 1S, | (ACTIVELOW) | (ACTIVE HiGH) go %
Ll oL A+B T-B '
L|H L|L A+ B K-B
H|L L|L A+ B A-B ,
H{H | L|L E+3B A-B D Do
LlL| L|Hw| T-B | a+s T
L|u | L|H A-B A+B lilean===s 1 )
HiL | L|H A-B +B B, Bo [ \ =D
W H | L|H A B R+B T i Do 1
L|L H| L A@®B AG®B 0 =+ ’ 2
L|H H| L AT A B w=== Fo
Wl | nltL 1 0 ot =D
HlH | H|L 0 1 18 1
L|L | H|H A i i ,_t:g}_Dw =D
L|H H|H B B T
HiL | H|H T A gﬁj
O T TR B B

TABLE 1 FIG. 2

Circuit flexibility can be increased by using S,, S;, A and B inputs as controls and S,, S, as the input variables. In this mode of operation two
separate output functions are performed simultaneously on a single pair of variables S, and S,. Refer to Table 2 below for complete truth table.
For example, if it is desired to obtain the active high functions S; « S, and S, » S, simultaneously, S,, S, are set low, A low, B, high, A, high, and
B, low. The function §0 « S, will appear at the F, output; likewise function S -§, will appear at the F, output.

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

FUNCTION FUNCTION
S, | S A | B | (ACTIVELOW) | (ACTIVE HIGH)
L| L L |L S + S 5, - §
LiL L |H Sy + S, 5, ¢ S
L|L HiL S, + S, S S
L|L H | H 5, + 5 S, * S
L|H L L S, * 5 So + S,
L|H L |H S, ¢ S, S + S
L{H H|L Sy ¢ S, S, + 8,
L|H H | H S * S, 5 +5
H L L |L S, @D S, SS®DS,
H|L L |H 5, S,
H|L H|L 5, S,
HiL| HIH| $@s | 585
H | H L |L S, S,
H | H L | H S, @ S, @S,
H|{H | H L S @S, S@S,
H|H H | H S, S

TABLE 2

Note that by varying control lines S,, S,, A and B that any pair of S; and S, min terms, max terms, or symmetric function can be generated.
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FAIRCHILD 4610 MICROMATRIX™ ARRAY CIRCUIT

LOADING RULES

Input Loading Rules (Fan-in) 2. Iy is defined as one unit high level load. The multipliers to determine
1. I is defined as one low level unit load. The multipliers to determine high level unit loads for individual inputs are:
low level unit loads for individual inputs are:
INPUT MULTIPLIER
INPUT MULTIPLIER
S, 8
S 8 S 6
So 6 A, A, S, S, 5
Sy 8y 5 B, B,, B, B, 4
Ay A, By B, 4 A, R 3
B, B, '
Ao A 3
FAN OUT
LEVEL
OUTPUT HIGH Low
Fo 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, Sy, S|, S,, and S,. The operation code repertoire includes the 16 operations listed below.

AND A and B to A ORAand Bto A
AND A and B to A ORAand Bto A
AND Aand B to A ORAand B to A
AND A and B to A ORAand Bto 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
B0 Bl 2 B BNl BN B REGISTER
0P CODE
(50-S3 INPUTS)
i 1
- - |
4610 4610 4610 FUNCTION LOGIC
\ \ A
Fo Fi F2 f3 UL
f \
w - A A2 A3 AN AN ResisTeR

3-32h




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 (TTgL) 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.

TTuL elements are available in two hermetically sealed ceramic packages; the Dual In-Line
Package (DIP), 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 TTuL loads over the full temperature and supply voltage range.
® Guaranteed minimum of 0.4 volt noise immunity at the temperature extremes.

@ 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 509 duty cycle.

® Typical logic gate propagation delays of 6 ns for 15 pF, 11 ns for 150 pF of capacitance.

® 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 Vcc of 5 voits provides easy interfacing with the
Fairchild DTuL family, and other DTL and TTL circuits.

® Nand gate pin configurations are compatible with DTuL.

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

Storage Temperature —65°C to +150°C
Temperature (Ambient) Under Bias —-55°Cto +125°C
Ve pin potential to ground —-.5t04+8V
Input Voltage -15t0o+55V
Gate Output Voltage, Inputs Low —.5to +Vccwvalue
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 4+Vcc value
Flip-Flop Current Into Output Terminal when output is normally low 50 mA

ORDER 4NFORMATION

To order Transistor-Transistor Micrologic elements specify U31XXXX-51X for Flat package
and UBAXXXX51X for Dual In-Line package where XXXX is the four-digit number denoting
the specific element desired.

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

-
-
|

020 .,‘,__.1 aoomax 330 -Ax—l“— NOTE |
Bt m_t.—. - F e

]|
10 ——o___J d >
g [
e nd
| de D
| i (>
7 1> 8
NOTE 2 —
.280___|
MAX.
NOTES:
1 Leads are intended for insertion in hole rows on 300" centers. They are
purposely shipped witlt ‘positive” (.350) misshgnment to faciktate insertion.
2. Board-drilling dimensions should equal your practice tor a conventional 020
inch diameter lead.
FLAT PACKAGE
TOP VIEW
=m0 = 4
—e s——
05
'—¥—x_: —— 26
—] — '
] — _L
7 =] |E P
fec1875 -~ 26 mAx—>]1875>
.05
— 1

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

t Planar is a patented Fairchild process.

e r——
FAIRCHILD

e ——————
SEMICONDUCTAOR
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FAIRCHILD TTuL INTEGRATED CIRCUITS

GATE ELEMENTS — 9002, 9003, 9004, 9007

All TTuL gates are positive logic NAND 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 LOADING RULES
| TYPICAL RESISTOR VALUES
3 R = Rs = 4kQ 1
Rz = 15 kﬂ 1 ._-:
. s R, = 1500 : 10
INPUT :7/- R: =809 1 ‘_‘
o/l Re = 1.25 k2
ot
[}
o /
o/
o
_I_ The outputs CANNOT be tied together for
= *Number of inputs depends on the gate. the ‘‘wired OR’’ function.
Figure 1 Figure 2
PIN CONFIGURATION
9002 9003 9004 9007

1 — 1
1 Dot : T o112 - 10
Lt 113
4 — 3 b — 6 =
A — 5— 13
s [ et = g " 27
3b

[ et

Uil

— 9 — 2~
T i D i
10 — 10 — — 8 {-g: 4 —
L e o
11
13 —

3a

3 3d

Figure 3 Vec=PIN14 GND=PIN7

ELECTRICAL CHARACTERISTICS

LIMITS
SYMBOL | CHARACTERISTIC —55°C 25°C 125°C UNITS CONDITIONS & COMMENTS
MIN.  MAX. MIN. TYP. MAX. | MIN. MAX
Vou Output High Voltage 24 24 2.7 24 Volts Vee = 4.5V, low = 1.0mA
V. = value indicated below on
this table.
Vou Output Low Voltage 0.4 0.2 04 04 Volts | Vec=55V,lo. =17.6mA
Vee =45V, lo = 145mA
Viu Input High Voltage 2.0 1.7 14 Volts Guaranteed input high threshold
for all inputs.
Vi Input Low Voltage 0.8 0.9 0.8 | Volts | Guaranteed input low threshold
» for all inputs.
le Input Load Current -1.76 -1.10 -1.76 -176 | mA Vee =55V | Vi =04V, Vi =45V
le Input Load Current -145 -097 —145 ~-145 |mA Vec = 45V | onother inputs
Ir Input Leakage Current 20 60 100 uA Vec =55V, Vi = 4.5V, Gnd.
on other inputs
tpar Turn Off Delay 4.0 12 ns Vec = 5.0V, C. = 15 pF (see fig. 5b)
tod- Turn On Delay 3.0 10 ns Vee = 5.0V, C. = 15 pF (see fig. 5b)




FAIRCHILD TTpuL INTEGRATED CIRCUITS

GATE

ELEMENTS — 9002, 9003, 9004, 9007 (continued)

WORST CASE

WORST CASE

WORST CASE LOGIG LEVELS HIGH LEVEL NOISE IMMUNITY LOW LEVEL NOISE IMMUNITY
VERSUS TEMPERATURE VERSUS TEMPERATURE VERSUS TEMPERATURE
3.0 — ——— 2.4 12— — S— _
[ VoV S g Loma lsrosw | 1 _fsvs?vcés.s{/
P S A N O 20 ——— 10 o
L Vou@Voc=d5V_| lgy-L0mA é‘ Ly =93 “ e ; \> . ;
2.0 ‘ Z L6 - Vnt/gz: Bt S 08 | /F?’d‘f_ —]
g v '>_-| /SV/, . _;_ il F-.“' =5 i
: 4 | z el el H — ]
5L b 212 — . — 2 s : —
§ 1.0 — ; v'f“i‘.%_‘__ % 0.8 / /}/‘ % 0.4 . 1 ‘
0.5 — V(,J,_A:—f 0.4 / i - 0.2 ‘ ’ ;
TR0 10 [45VsVees55v] TR — — ] ‘
0 ; \ [ 0 Lo I 0 i ;
55 > 125 § 5 % 125 55 ) 1
Fig. 4a TEMPERATURE - °C Fig. 4b TEMPERATURE - °C Fig. 4¢ TEMPERATURE -, °C
WORST CASE POWER DISSIPATION
VERSUS SUPPLY VOLTAGE WORST CASE POWER DISSIPATION WORST CASE TURN OFF DELAY
. (PER GATE) VERSUS FREQUENCY (PER GATE) VERSUS TEMPERATURE
T T r r 0 —T T
-55°gsrAsizs°c T T E i i Vee =50V _"cc'”"Li I L
3 - Ao ™ s0% puTY CYCLE SEFIG. 5D ‘ yd
= | ¢ =15 s >3 e
z > i | = ” EtZFLIG.Sa - z o
= T P ;B Ty
g ‘M z W ‘} ; 3 \:\l \5,% < :
5 eeor R == g ‘ 4‘@@/ . “!3:\“‘{’,(' 1
2 X : a §\ : 2 1 TNQ\Q&//
s ’ ! ; Eid 7 = T
5 e oo YR ] ! Z_r\/f‘/»}mﬂ 5 |— iMuM @ 15% i |
i i i S 0 H i i | 0 I [ |
) 45 5.0 5.5 . 0 5 10 B . 55 3 )
Fig. 4d Vge - SUPPLY VOLTAGE - VOIS Fig. 4e FREQUENCY - Mz Fig. 4f TEMPERATURE - °C
WORST CASE TURN ON DELAY
VERSUS TEMPERATURE
» o]
N SE FIG. 5
% < ‘
f 2 N - ‘
] S
EY "‘*‘mw?ms\"."f.——
i e
5
MINIMUM 6 150F T
ol | !
FIGURE 4 Fig. 4g > rEMPE:\mRE -°C ©
AC POWER TEST CIRCUIT tpd TEST CIRCUIT
. D
Vin I Voo I | © ﬁ )c T ? Vout
15pF Vin 15pF
15pF fo~ 1 MHz I ’ I
ICL I 0.33pF Amp ~ 4V - - = =
e -_— - Power=1 x Vcc Width ~ 200 ns
t,=t, <10ms
SWITCHING WAVEFORM
Vin VIN
50% DutyCyele - y—————— 1.5v
UL e | «
t,=t,<l0ns tpgt—e] | —] e tpg-
' |
—————— 1.5V
Vour
NOTE: Capacitance includes probe and jig capacity. NOTE: Capacitance includes probe and jig capacity.
FIGURE 5a All inputs are to be tied together. FIGURE 5b All inputs are to be tied together.
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FAIRCHILD TTpuL INTEGRATED CIRCUITS

POWER GATE ELEMENT — 9009

The TTxL 9009 element is a NAND 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.

TYPICAL RESISTOR VALUES

Ri = 2.2kQ R, = 50Q
R. = 450Q Rs = 4k
R; = 150Q R, = 4002

LOADING RULES:

i

’0—30

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

PIN CONFIGURATION

1
=T
5
9
0
10 )o—— :
13
Vee = PIN 14 GND =PIN 7
ELECTRICAL CHARACTERISTICS
LIMITS
SYMBOL| CHARACTERISTIC —55°C 25°C 125°C UNITS CONDITIONS & COMMENTS
MIN.  MAX. MIN. TYP. MAX. | MIN. MAX
Vou Output High Voltage 24 2.4 2.7 24 Volts Vee = 45V, lon = 3.0mA
Vi. = value indicated below on
this table.
Output Low Voltage 04 0.2 04 04 |Volts | Vec =55V, lo. = 52.8 mA
Yo v o Vee = 45V, lo = 429 mA
Vin Input High Voltage 20 1.7 14 Volts Guaranteed input high threshold
for all inputs.
Vi Input Low Voltage 0.3 0.9 0.8 Volts Guaranteed input low threshold
for all inputs.
I Input Load Current - 352 -195 -352 —352 | mA Vee =55V | Vi =04V,Ve = 45V
Ie {nput Load Current -29 -16 -29 -29 |mA Vec = 45V | onother inputs
Ir Input Leakage Current 35 120 200 uh Vee = 5.5V, Ve = 4.5V, Gnd. on
other inputs. /
toar Turn Off Delay 4.0 17 ns Vec = 5.0V, C. = 15 pF (see fig. 2a)
toa- Turn On Delay 3.0 10 ns Vee = 5.0V, Cu = 15 pF (see fig. 2a)
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FAIRCHILD TTuL INTEGRATED CIRCUITS

POWER GATE ELEMENT — 9009 (continued)

WORST CASE POWER DISSIPATION

VERSUS COLLECTOR SUPPLY WORST CASE POWER DISSIPATION
VOLTAGE (PER GATE) VERSUS FREQUENCY (PER GATE)
@ . . i o e e e e
S5C< T, i5°C i Vg * 5.0V
- ; . - ?:- z;;gcvcu
ntt M2 i
T Jy/lr/‘ z seees /
. : RS Y4
g | | e Y
S I | £ 52
2 | | E 200
g [ | : £ ‘
= | : 1% / il ]
% ; GATE MO MAKIMUM h i T
B -—“A—yv W[ [ - / -
0 N GATE "OFF' TYPICAL i o { L
45 5.0 5.5 0 5.0 10 15 2
Vg - SUPPLY VOLTAGE - VOLTS FREQUENCY - Mz
WORST CASE TURNOFF DELAY WORST CASE TURN ON DELAY
VERSYS TEMPERATURE VERSHS TEMPERATURE
w_Vcc's-'“VT 1 I 1 “ Voo 5.0 ] i
LT 2 | RS o L EEFIC20 | |
;0 . D -
= - —
e T e S :
;3: * ‘,,‘)‘L\N\\{'_“,ef\‘ﬁQY } g . T n !
- el AT / = 2 U] v e 150 |
= el el (A U s e
B . =T ! ; - ol \ lhwdmm[lels'pr
g @5 —~ b mintdaome 155
LT T 1 S I s e s
55 > 1 . 55 ) 125
TEMPERATURE - °C TEMPERATURE - °C
tpd TEST CIRCUIT ) SWITCHING WAVEFORM
Vin
______ 1.5v
1 !
_ﬁ_ tpdt—=1 :‘— —] r—t“-
T T Hmm—— 1.5V
for1MHz Yout
Amp ~ 4V
Width ~ 200 ns
t,=t,<10ns
NBTE: Capacitance includes probe and jig capacity.
All inputs are to be tied together.
FIGURE 2a
AC POWER TEST CIRCUIT
i)
I,_‘ I__l I~ Vee
50% duty cycle = CL - 0.33pfF Power=1T x Vcc
Amp ~ 4V ; ;
t,=t,<10ns
NOTE: Capacitance includes probe and jig capacity.
All inputs are to be tied together.
FIGURE 2b
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FAIRCHILD TTHUL INTEGRATED CIRCUITS

EXPANDABLE GATES — 9005, 9006, 9008
The TTuL 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 fvee PIN CONFIGURATION LOADING RULES:
L ) TYPICAL RESISTOR VALUES 1
Ry $R2 SR3 Ri=R =R, =4k 1 1 o
R = 15ka 13— | . 1 N
O\ K3 =150 9— 11 ! *
o S B ] % R.=800 10— [Ew Four Expanders (6008) may bo
o—— A R, = 1.25kQ 2 — coLL ti:?!r toxr::seer:erminals. me
o s L 3 |
4 —
[
o— Q -
(R ——]\ 7 5
i Vec=PIN14 GND=PIN7
Figure 1 =
9006 vee PIN CONFIGURATION LOADING RULES:
R TYPICAL RESISTOR VALUE 13— 1
R = 4ke 3 :a-—-c&h a:)t
s — — i X
Q Q2 4 — ° 1
= e EIDS
L — e,
Figure 2 Voo = PIN 14 GND = PIN 7
9008 Ve PIN CONFIGURATION LOADING RULES:
! 1
m 3R SRy 3R 3Rs %Rs Ry 1: 7] '
b < < — 1
o Qo 2 ' 10
Q10 3 — i *
= . ¢ ANSY o o ] 2 l N
T [wr.
o ’ 11 4§ —
Ry  TYPICAL RESISTOR VALUES s Ot sFour Expanders (9006) may be
Figure 3 RR=R, =R =R =150Q tied to these terminals.
) v = ?5——;(“9 21 = ?oz.gkn Voo = PIN 14 GND = PIN 7
ELECTRICAL CHARACTERISTICS 1 = 12K T
LIMITS
SYMBOL| CHARACTERISTIC —55°C 25°C 125°C UNITS CONDITIONS & COMMENTS
MIN. MAX. MIN. TYP. MAX. | MIN. MAX
Vou Output High Voltage | 2.4 24 27 24 Volts | Vec =45V, lon = 1.0mA
V.. = value indicated below on this table
Vou Output Low Voltage 04 0.2 04 04 | Volts | Vec =55V, lo. = 17.6 mA
Vcc =45 V, IOL = 145mA
Viu Input High Voltage 2.0 1.7 14 Volts | Guaranteed input high threshold for all inputs.
Vi Input Low Voltage 038 0.9 0.8 Volts Guaranteed input low threshold for all inputs.
le Input Load Current - 1.76 -110 -176 -~ 1.76 mA Vec =55V | v, =04V, Vi =45V
I input Load Current ~145 -097 ~145 ~145 | mA Vec = 45V | on other inputs
Ia Input Leakage Current 20 60 100 uh Vee = 5.5V, Ve = 4.5V, Gnd. on other inputs
tour Defined in Test Circuit 4 12 ns Vee = 5.0V, G = 15pF
Applies to 9005 nonexpandable Gate only
too- Defined in Test Circuit 3 12 ns Vee = 5.0V,C. = 15pF
Applies to 9005 nonexpandable Gate only
toas Defined in Test Circuit] 4 15 ns Veec = 5.0V, C = 15 pF, Cx = 5.0 pF
Applies to 9008 and 9005 Expandable Gate
| Defined in Test Circuit 3 10 ns Voc = 5.0V, C. = 15 pF, Cyv = 5.0 pF
Applies to 9008 and 9005 Expandable Gate
Atoa. | See Comment 0 4 ns 9006 only
Atps- | See Comment 0 4 ns The 9006 shall be tested by measuring
its propagation time through the 9005.
The t,4 reading shall not exceed the
9005 reading by the specified amount.
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FAIRCHILD TTpL INTEGRATED, CIRCUITS

EXPANDABLE GATES — 9005, 9006, 9008 (continued)

WORST CASE POWER DISSIPATION

OF 9005 VERSUS SUPPLY

WORST CASE POWER DISSIPATION
OF 9008 VERSUS SUPPLY

WORST CASE TURN OFF DELAY OF
EXPANDABLE GATE VERSUS

VOLTAGE (PER GATE) VOLTAGE TEMPERATURE
——— . — 5 - T — - - H—T—T
"owT cong'm on: | 1 “ON' CONDITION: | | Ve 50V
i ALL iNPUIS OPEN T T — ALL INPUTS OPEN - = C, = 1507
o} RSB Nan » o | R S0 | 51 serio.s
i EPT EXTH 3 ™ oy, 3 74‘\\““\' 5
- EXCEPT EXIENDERS o L . EXCEPT EXTERDERS N W 2
E + e \N\pﬁ/ E : \‘_\\Q '
' | oy . I S5 >
5z » ; g i e -
= : = AN & N
£ £ e W & 5 Nt
2 P Z o ; = —
2 b AT g | g i R —
s ” /'gﬁ/w :” s ‘ T
3 f g H T ‘AL '
2 , : | GAE“OFF" (TYPICALY 4 20 O w_k/' R -
- T T 7 5 1N MU
— — — e
. ‘ESS[ASI'ZS (4 " ) $5°C £Ty<125°C o
45 5.0 5.5 45 5.0 5.5 55 > 5
SUPPLY VOLTAGE ~ VOLTS SUPPLY VOLIAGE - VOLIS TEMPERATURE - °C
WORST CASE TURN ON DELAY OF WORST CASE TURN OFF DELAY OF WORST CASE TURN ON DELAY OF
EXPANDABLE GATE VERSUS NONEXPANDABLE GATE VERSUS NONEXPANDABLE GATE VERSUS
TEMPERATURE TEMPERATURE TEMPERATURE
30 pmp— 3 0
| Vec =5-0v _' vclc=5.lov T TVCC’S.GV_
RSt THE NONEXPANDABLE . | SE FIC. 4
L 25 |- HALF OF THE 9005 - %
. SEEFIG.5 SE FI6. 4 | ~ A
" 2 " £ P & o <
> > Q\s“—' H \\ :
BT <
Z o e =z 1
g 15 T & 5 — I [ T \S\f = 3 15
£ N : z - Mﬁ‘“}/ : g <
B X119 2 P = ) . mAximume 15pF | |
R . : 10— : Cw J
= = ‘ = :
] = YT > _—_4',__._"_'_‘.---[—r'""MmF > ‘
= t ‘ MINIMUM @ 15 pF T
0 ] I | 0 J I 0 | N 1
55 3 15 55 ) 125 55 ] 125
TEMSERATLIRE - °C TEMPERATURE - °C TEMPERAIURE - °C
tpd TEST CIRCUIT SWITCHING WAVEFORM
9005 NONEXPANDABLE GATE ONLY
Vin
______ 1.5v
- e |
tpd+—0-1 f— —-—l |—— ‘pd'
f o 1.0 MHZ J/_\L
Amp ~ 40V o o e e — 1.5V
Width ~ 200 ns voyy ———— N
t,=t<10ns NOTE: Capacitance includes probe and jig capacity.
All inputs are to be tied together.
Figure 4
tpd TEST CIRCUIT
9005/9008 EXPANDABLE GATE AND 9006 EXPANDER
Your
ﬂ 90059008
f = 1.0 MHz -
Amp ~ 40V
Width =~ 200 ns =
t,=1t,<10ns i
CH == 5.0pF
NOTE: Position (2) is used to test 9005/9008.
Position (1) is used to test 9006.
Capacitance includes probe and jig capacity.
Figure 5
L
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] FAIRCHILD TTuL INTEGRATED CIRCUITS

J-K FLIP-FLOPS — 9000, 9001

GENERAL DESCRIPTION — The TTuL 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 J 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

5p 2 Sp 2 *
P - ol F————~- l __ . FLIP-FLOP INPUTS _ LOADING
iy 02 J 1% 60 3205—-— J 18 0o CP, 3y, b, Is, Ko, Kz, Ks, 1o, Ky 1
J3 olzl | : J3<>—|12 | : K 2

| 2000 | | i 9001 | | -
cPo> | cp : crod ' cp : Sp, Co 2.7
1 Kol
::03%_’_ !s Kxgin—-l : ls
=D N = D U
GO Lo = .- T L~ - |- - OUTPUTS FAN-OUT
Cp 13 Cp 13 -
Ve = PIN 14 Q0 10
VCC = PIN 14 GND = PIN 7
GND = PIN 7 *1 load=1 TTulL Gate Input Load

TRUTH TABLES

SYNCHRONQUS ENTRY ASYNCHRONOUS ENTRY
J-K MODE OPERATION Independent of Clock and Synchronous Input
INPUTS @ t. OUTPUTS @ toi INPUTS OUTPUTS
5) (5 _ —
JK Jiedh ok Koo Ko K Q Q So Co Q Q
1 4 5 12 3 10 11 6 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, (Pin 5) and K, (Pin 10) inputs. When not in use, they must be grounded.
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FAIRCHILD TTpL INTEGRATED CIRCUITS

9000 SCHEMATIC DIAGRAM

VCC=PIN 14
GND=PIN7

TYPICAL COMPONENT VALUES
Ri, Ry, Rs, Rg, Ruo,

Ru, R|7, Rz;, Rzz, R;z, Ru = 4 kQ
Rz, R;-, Ra, R1 = 2 kﬂ

9001 SCHEMATIC DIAGRAM

Vee

Rig3

TYPICAL COMPONENT VALUES

R-:iR:; RSiRG'Rh’s ;Ri-ﬁ,Ri?;Rz[,

Rzz ’ Rzeruy Ru. 1 Rz? =4kQ
Rz, R;,Rb,R7 = sz

Rq, Rlb = 6k9 Rq,Ru,,st szu = skﬂ
R||,R;a= ].5 kﬂ R”, 18 = 15 kQ
Rlz, Rn = 150 Q R.z ) Rm = 150 Q
Rl!; Rzo = 80 Q R|3 ’ Rn = 80 Q
Rls, Rzz, st = 125 kﬂ R 15, Rzz . st : Rzu Rzo = 125 kﬂ
C,C.=10 pF
Figure 6 - Figure 7
9000 AND 9001 FUNCTIONAL LOGIC DIAGRAM
7%
N <5 It
| S
Jro4 H
i3 2001 9000 ff 2
cp O—Do-———< SLAVE
MASTER
JK
K1 © —5000__ | -
K, 1 D i Q
K3 9001 s000 -1
CDP
Figure 8
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FAIRCHILD TTuL INTEGRATED CIRCUITS

J-K FLIP-FLOPS — 9000, 9001 (continued)
ELECTRICAL CHARACTERISTICS

LIMITS |
SYMBOL; CHARACTERISTIC —55°C 25°C 125°C UNITS | CONDITIONS & COMMENTS
MIN.  MAX. MIN. TYP. MAX. | MIN. MAX
Von Output High Voltage |24 24 27 24 Volts Vec = 4.5V, low = 1.0mA, ViLon
asynchronous input
Vou Output Low Voltage 0.4 0.2 0.4 04 | Volts Vec = 45V, low = 145mA
Vee =55V, loo = 17.7mA
Vin Input High Voltage 2.0 1.7 14 Volts Guaranteed input high threshold for all inputs
Vi Input Low Voltage 0.8 0.9 0.8 | Volts Guaranteed input low threshold for all inputs
Input Leakage Current uA Ve =55V, Ve =45V,
Ie J, K, J, K& Clock Inputs 20 60 100 Gnd. on other inputs
2k 40 120 200
Irs Asynchronous Inputs 55 162 270
Input Load Current mA
I J, K, J, K& Clock Inputs —1.76 -11 -176 -1.76 Vee =55V Ve =04V
21e -3.52 =22 -352 -3.52 Vee =55V Ve =45V
lest Asynchronous Inputs -4.75 —-30 -475 -4.75 Vec = 55V on other inputs
Input Load Current mA
le J, K, J, K& Clock Inputs —1.45 -091 -1.45 -1.45 Voc = 4.5V
21k - 29 -182 -29 -29 Vee = 4.5V
lest Asynchronous Inputs -39 | —-248 -392 -3.92 Vee = 4.5V
toar — 12 20 ns 9000 or 9001
toa- — 18 30 ns 9000 or 9001 Vec = 5.0V
trotonse 5 1 ns 9001 only C.=15pF
toet-up 10 6 ns 9001 only g;‘g E%Sr'slggcuﬂs
Negative Clock 15 10 ns 9001 only
puise width Toggle condition
9000 & 9001
9000 & 9001 WORST CASE MAX. & MIN.
WORST CASE POWER DISSIPATION WORST GASE MAX. & MIN. o4, & .. PROPAGATION
VERSUS CLOCK INPUT t.s. & t.«. PROPAGATION DELAYS — ASYNCHRONOUS
FREQUENCY DELAYS — CP TO OUTPUTS INPUTS TO OUTPUTS
» * Ve SO0V T s | ] il
| ¢ = 150F i ! [ c - 150 i Sy
250 [ 50% DUTY CYCLE CLOCK “p /I “p ; ,@)ﬁ £
z | // & / Ig 4 “#\Q
- > . p 0 —— —
g m A E] Iy ] ' o
g 2all T [ 5 %
2 = bl » l‘”“‘m ;/,/ ! — @\&/ﬁf
100 /)/J%F ® MIN g~ 2 [ NNty cPiow
c’sg\‘(\’ 12 M‘N‘pd+ = 12 BE } ]—f /,
" . } ; i 1 4 MINtg* (CPHIGH |
. E 5 125
Fig. 1 ’ mf - FREOUEZ':lCV - * “ Fig. 2 > remmimu -°c ° Fig. 3 ” TEMPERATURE - °C
INCREASE IN ASYNCHRONOUS 9001
OR CLOCK INPUT t... AND t.._ WORST CASE SET-UP/RELEASE
DUE TO OUTPUT CAPACITANCE TIME & NEG. CLOCK PULSE WIDTH
x T 7 2 2oy T
. — s
2 " i i + a*\/r(
= * N ! S [ [ MIN ALLOWABLE ‘éﬁ/ :
E \‘Q % b |
% 12 4 1‘\“@ ; . MIN SET-UP TIVE T
g AL £ P
g 8 74 e ‘\\\(‘“ = L
S / S ¥ % g ¢ :
2 7 /r \ | o 5
= Va4 LN _ - i 7
- w2 i g 2 MAX RELEASE TINE
- | / L i v ;’ T
) | \ i E -2 I S |
¢} L1} 0 120 160 200 B3 -55 2 125
[ (OAD CAPACITANCE - oF @ BOTH QUTPUTS ) TEMPERATURE - °C
Fig. 4 Fig.5

3-42




FAIRCHILD TTuL INTEGRATED CIRCUITS

J-K FLIP-FLOPS — 9000, 9001 (continued)
SWITCHING TIME TEST CIRCUITS

9000
tpd+ and tpd_
T 3 ;
Frequency ~~ 2 MHz Vin
Pulse Width ~_ 250 ns
Rise Time‘< 15 ns
Fall Time < 15 ms =
Amplitude ~ 4V
L PULSE ﬁ S0nsor . 21cp 9000
GEN. 3007 i
C = 1
L
ALLINPUTS = i ) K
TIED TOGETHER oo )
1 1 [s) ?.
DUT _f]__
1.5V /__——'\ /_'\
Vin ﬁ:/l;q t a+X"“g"/|i t ;—- R=2K 5% %W
5 ‘7 P r P C, = 15 pF + 5%
o A\ ¢, =15 pF +5%
Vout WAVEFORMS ~—
Figuwre 9
9001
tpa. and toa-
r Ycc
Vin Vout
Frequency ~. 2 MHz _E@)
Pulse Width ~ 250 ns L
Rise Time <~ 15 ns = |a 17 =
Fall Time < 15 ns :152 J Sp 1he !
Amplitude ~~ 4V I ; [— Il =0
- sel [ i | s] TTuL |'—1—'
PUL 9002, 4 cp' 'P |
GEN. LT i S 9001
amputs L bl :
TIED TOGETHER™ ] 8
['——Olif ) Kep © | ]
= puT. =97 Icl
1.5v /T \ /—\
v; _
in _1{[ tder\_‘Zl tpa- R=2K+5% % W
C,=15pF + 5%
y o \ C, =15pF +5%
Figure 10 Vout WAVEFORMS

SWATEHING NOTES .
(1) The load capacitance indicated in fest circuits inciudes the capacitance of probe and jig.

(2) Al 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.

(3) Sensitivity of all switching parameters to supply voltage change (within range of 5V %= 10%) and D.C. loading is very small.

(4) Figwe 4 sheuld be used with Figs. 2 and 3 to determine worst case delays with capacitive loading greater than 15 pF.
(8) Allewable clock skew < t_, (min.) + t.,,,., (max.)
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FAIRCHILD TTuL INTEGRATED CIRCUITS

J-K FLIP-FLOPS — 9000, 9001 (continued) 9000 t.. ., and t... TEST CIRCUIT

Frequency - 2 MHz l
s =+
Rise Time < 10 ns

Fall Time <~ 10 ns <’ ) -
PULSE

Amplitude — 4 V

R =2k, +5%, % w

Veut

C =15pF

9 cp TTHL C, = 15pF
200 C, = 15-60 pF
C = 1560 pF

oTj‘ Lo | C, = 15-60 pF

)14

NITIAL ADJUSTMENT

1. With switch in t release position adjust pulse generators,
C; & C; for proper V¢, V; & V, waveforms and t release
limit value.

2. With switch in t set-up pesition adjust C for t set-up limit
value

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

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

&
GEN. ¢ 1 90z

. t RELEASE OR tSET-UP
>3.0V
vy
- —\_—F——— -——————— 15V
<8.4V = ll '
Vep p— ’:lﬂonsT-LABDni—-—l sov
. . 3.

— —— - \ /
\__lo,-w |\ A

<8.4V Vg}-n- FOR GOOD DEVICE WITH SWITCHAN !RE!.EASE POSITION

N

X VouT FOR GOOD DEVICE WITH SWITCH IN T SET-UP POSITION

Figure 11
9001 t.., and t.... TEST CIRCUIT
R =2k, £5%, % w

' C = 15pF
Frequency ~ 2 MHz l C,=15pF
Rise Time < 15 ns > C; = 15-60 pF
Fall Time < 15 s Cs = 15-60 pF
Amplitude ~ 4V FuLsE Cr = 15-60 pF

I

WHTIAL ADJUSTMENT
1. With switch in t release position adjust pulse generators,
C; & C; for proper Vepr V) & V, waveforms and t release
limit value.
2. With switch in t set-up position adjust Cg for t set-up limit
value

t set-up is defined as the mirimum time required for a ONE to be pres-
ent at the logic input prior te the clock transition from fow to high in
order for the flip flop to respend.

t release is defined as the maximum time ailowed for a ONE to be pres-
ent at the logic inputs prior to the clock transition from fow to high in
order for the flip flop net o respond,

Figure 12

1.5V

oy ‘«l RELEASE OR tSET-UP
A\
P — - ———\——-/———-—-——x.sv
<0.
VCD 4—:\00“‘1‘:100"5»[ sov
>3
/- \

/
. - - 15v
<0.4v —/

<0.4V ngY FOR GOOD DEVICE WHTH SWITCH IN tRELEASE POSITION

/___\ 3.0V
—/ - —/ \ 15V

Vout FOR GOOD DEVICE WITH SWITCH IN t SET-UP POSITION

<0.4V
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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
Vc C supply within the range of 5V + 0.5V. These same logic levels, as well as the input load and output drive factorsarealso
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 (VOH) = 2.5V
Low level input voltage (VIL) =0.7V
High level input voltage (VIH) =2.1V

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

1. High level noise immunity = VOH - VH-I

2. Low level noise immunity =V -V

IL "OL
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 asa 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.

- High Level Load Factor
Load Factor = Low Level Load Factor

(Shown as ratio on inputs to circuits)

. - High Level Drive Factor . PO
Drive Factor = Tow Level Drive Factor (Shown as ratio on outputs of circuits)

Where:
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 thanthe sum of the Driven High Level Load Factors

and the Low Level Drive Factor must be equal to or greater thanthe 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.

I
FAIRCHILD
| ——

SEMICONDUCTOR

313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION
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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 Qutput Voltage (VOL)applied tothe inputs. InputHighLevel 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 +110°C or the VCC range to 4. 75 to 5. 25V, a 10% increase in drive factors may
be used.

Examples: A. '/IO 24/65 2/] 20/lo B. 20/12 200/120 V’IO 24/65
Do e D =Dy 1D

(1) DTuL Gate (6K pullup) driving LPDTL Gates (2) TTL gate driving DTL Gates

Example A

Maximum load = 12 LPDTL gates. Limited by the high level drive capabilities. In this case the Low Level Load is only 12, and
the drivecapability is 65. Referencetothe curves showninFigure 1, will show this node tohave a maximum VOL’ 100mV 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 shownin Figures 1, and 2 show improvements in the low level noise margin for TTL and DTpL. DTuL is shownwith 6K
or 2K pullup resistors.

Example: A TTL gate type output can drive a maximum of 120 low level loads and meet a guaranteed Vqp, of 0.40 volts. I, 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 0. 50 volts.

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

Figure 3 shows the increase of VOH of a DT 1L 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 VOH for DTuL devices which have 2K pullup resistor. The test point guarantees a VOH 4.0 volts with
24 high level loads being driven. The increased number of loads which can be driven and still meet the CCSL VOH 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 VOH is determined by the worst case minimum tolerance pullup resistor.

TTL and LPDTuL devices having active pullups are relatively immune to changes in the high level loads, Their VOH level is
primarily set by being 2VBE'S below VCC'
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SPECIAL APPLICATIONS

When using the DTuL 9944 element, the following currents represent unit loads, and must be considered when choosing different

external collector resistors.

-55 C +25 C -125 C
VCC = 4,5V High Level 3uA 3uA SpA
Low Level .121mA Not worst Not worst
case case
VCC = 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, 9046 and 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 NAND GATES

9002 9046 9946 9949

20"/]2:Dc~220/1 20 2:/1 ]Dﬂ’/lo* VJ° :D;"_%s ]/.].o ] 32_15/55

TRIPLE 3-INPUT NAND GATES

9003 9047 9962 9963
Y10

" H:)f_""/uao 2../’ 3333/10* " 333_"/65 " 33015/55

*See Note 1
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CCSL INPUT LOAD & DRIVE FACTORS

DUAL 4-INPUT NAND GATES

DUAL 3-INPUT NAND GATES

9041 9042

2/ LR 2/, LR
" EICOLLECTOR ; gﬂzo/lo*
EF NODE
LR=LOAD RESISTOR QUTPUT, EF=EMITTER FOLLOWER QUTPUT

3 & 4-INPUT NAND GATES

9043

2/. 1 LR
: g:ﬁ 2%ho*

LR=LOAD RESISTOR OUTPUT

DUAL AND/NOR FUNCTION

9005
20/,

" 200420

EXP.

EIGHT-INPUT NAND GATE

9007

i

*See Note 1

3-48
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CCSL INPUT LOAD & DRIVE FACTORS

DUAL 4-INPUT EXPANDERS

9006 9933
20/,

1
=D el T
" EMITTER "

HEX INVERTERS

9935 9936 9937

NODE_I™244s ‘/m__D,E_%s ‘Ao_Du%s

2-2-2-3-INPUT AND/NOR FUNCTION

9008

1

20/i2

DUAL 4-INPUT BUFFERS DUAL 4-INPUT DRIVER
9009 9932 9944

40/2 4

OPEN
: @@o/sso . ; g}f_sq/mo h g:)ﬁpx.t.scro«
" " "




CCSL COMPOSITE DATA SHEET

CCSL INPUT LOAD & DRIVE FACTORS

R-S FLIP-FLOPS

9111 9931

9000 " 9001
54/3, 54/,
20/, 20/
12 5 (2 -
" Y ° of-2"%20 2=\, 129%20
2%2 o cp 20/'240, | : .
2052 =2— k  h-22%z20 20/33=2—3 < 31-29%20
" — [o5) " ¢o -
54/3, 54/3,

* See Note 1
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CCSL INPUT LOAD & DRIVE FACTORS

BINARY
9950
Y
%s So %5
30pF S
30pF R <1 39%s
%s W
M

ONE-SHOTS (MONOSTABLE)

9941 & 9951

sl >%s0

DUAL FLIP-FLOPS

R-A1




CCSL COMPOSITE DATA SHEET

DUAL FLIP-FLOPS
(continued)
r— 7
;% —1 20 |
|5/2.5 cP '
l 2/g .3 20/10’&[
| %5 {
l /s s Q.;?:O/Io*|
|5/25 CcP '
l 2/8 RCDa _EO/IO*I
I 425 I
L___SHOol49 = ,

CCSL INPUT LOAD & DRIVE FACTORS

DUAL FULL-ADDERS

OQUTPUT LOADS (LOW LEVELH

OUTPUT LOADS (HIGH LEVEL)

OUTPUT LEVELS VERSUS LOADING

GATE TYPE ELEMENTS

100
v/
" 3
. / \\@\»
// & 4o
) / 2 g
20 /l
L&
0 A 2 3 4 5
Vo - VOLTS
FIG. 1
. 6k PULL-UP
L\

\ 6kt-30%)

A

2.4 2.6 2.8 3.0
Voy - VOLTS

FIG. 3

OUTPUT LOADS (LOW LEVELI

OUTPUT LOADS {HIGH LEVEL)

BUFFER ELEMENTS

30
" /
T §
180 A
4 4
A
A1
/
0
0 1 2 E ]
Vg, - VouTS
FIG. 2
2k PULL-UP
1
100 N
LN
o 2K(30%)
o \\
»
2K(-30%)
0
20 25 3.0 35 4.0
Voy - VOLTS
FIG. 4

* See Note 1




TRANSISTOR -TRANSISTOR MICROLOGI"®

TTulL9016
HEX INVERTER

INTEGRATED CIiRCUITS

A FAIRCHILD-COMPATIBLE CUURRENT SINKING LOGIC PRODUCT

GENERAL DESCRIPTION

The 9016 consists of six TTuL gates where each gate performs a single inversion function.
Designed for high speed operation, the 9016 is very useful where 2 number of complement sig-
nals are desired simultaneously.

FEATURES

o High Speed Operation
e Input Diode Clamping
e High Capacitive Drive Capability
L ]

The input/output characteristics provide easy interfacing with
Fairchild DTyL, LPDTuL, TTuL and MSI families (CCSL.)

All ceramic "HERMETIC" packages

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

Storage Temperature -65°C to +150°C
Temperature (Ambient) Under Bias -55°C to +125°C
CC Pin Potential to Ground Pin -0, 5V to +8V
Input Voltage -0.5V to +5. 5V
Voltage Applied to Outputs -0,5V to +VC C value
ORDER INFORMATION

Specify U3190165XX for flat package and U6A90165XX 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: 910-375-6435
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TYPICAL DUAL IN-LINE PACKAGE

a1
|
!

1 (T4
’ L B
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e W
g p
LS i

i . |8

i

1. Leads are intended for insertion in hole rows on .300” centers. They are

inch diameter lead.

350 ma—~}—NoOTE 1

pur mulysn ipped wittt ‘positive™ (.350) misalignment to facititate insertion.

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

TYPICAL FLAT PACKAGE

TOP VIEW
1 E H i
. | em—
—i—:: ——
-—;5—: ———3 26
] ’,_:!
= ’] L =Y

be1875me— 26 Max—ste1875>]

.05

r————!—L

| S —— |

_F

LOGIC DIAGRAM

2

—a

——6

VCC = Pin 14
—8

GND = Pin 7
—10

b

—12

FAIRCHILD

e C———————
SEMICONDUCTOR
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TRANSISTOR-TRANSISTOR MICROLOGIC®!. C.

ELECTRICAL CHARACTERISTICS 0°C to +75°C, Vcc=5.0V 15%

LIMITS
SYMBOL CHARACTERISTICS 0°C +25°C +75°C UNITS CONDITIONS & COMMENTS
MIN. MAX,| MIN. TYP. MAX, MIN, MAX. .
VOH Output High Voltage 2.4 2.4 3.0 2.4 Volts VCC = 4,75V, IOH =-1.2 mA
VIL = VALUE INDICATED
BELOW
VOL Output Low Voltage 0.45 0.2 0.45 0.45 | Volts VCC = 4,15V, IOL = 14.1 mA
Vee = 5,25V, IOL = 16,0 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 -1.6 -1,0 -1.6 -1.6 mA VCC = 5,25V, VF = 0,45V
IF Input Load Current -1.24 -0.97 -1.24 -1,24 mA VCC = 4,75V VF = 0,45V
1 Input Leakage Current 15 60 60 LA Voo = 5257, Vg = 3.5V
t Turn Off Delay
pd+ 3 8 15 ns V.. = 50V
cc
C, = 15pF
L
tpd- Turn On Delay 3 7 13 ns

* Pulse Tested (pulse duration = 50 msec.)
ELECTRICAL CHARACTERISTICS —55°C to +125°C, Vce=5.0V +10%

LIMITS

SYMBOL CHARACTERISTICS 0°C +25°C +75°C UNITS CONDITIONS & COMMENTS
MIN. MAX.| MIN. TYP. MAX.| MIN. MAX.

v Output High Voltage 2.4 2.4 2.7 2,4 Volts \ = 4,5V, I =-1.32mA

OH CcC ’ 'OH
Vi = VALUE INDICATED
BELOW
VoL Output Low Voltage 0.4 0.2 0.4 0.4 | Volts Voo * 4.5V, ‘OL = 13.6mA
‘ Vee = 5.5V, IOL = 17.6mA
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 -1,10 -1.6 -1.6 mA Vcc = 5.5V VF = 0.4V
IF Input Load Current -1.24 -0,97 -1.24 -1.24 | mA VCC = 4,5V VF = 0,4V
IR Input Leakage Current 15 60 60 A VCC = 5,5V, VR = 4,5V
t pd+ Turn Off Delay
3 8 12 ns \' cc *© 5.0V
tpd— Turn On Delay 3 7 10 ns CL = 15pF
* Pulse Tested (pulse duration = 50 msec.)
tpd TEST CIRCUIT LOADING RULES SCHEMATIC DIAGRAM
INPUT LOAD
LEVEL FACTOR
DUT HIGH 1
LOW 1
f=1mHz v
AMP= 4V ouT OUTPUT FANOUT
WIDTH=200ns = = = = STATE 51X 59X
tr=t; £10ns
O
Vin NOTE : CAPACITANCE HIGH 22 20 OUTPUT
oV INCLUDES JleA LOW 1 10
. & PROBE CAPACITY. Ry = 4.0kQ
— 1.5V Rp=1.25k8
vour |7 "\ : 1 HIGH LEVEL LOAD =1 Rz- 1.5k
tpd+ L_ . hpd- 1 LOW LEVEL LOAD = L R4= 1508
R5=4.0kQ
Rg* 808 =
» INPUT DIODE CLAMP
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TTuL 9020

DUAL JKK FLIP-FLOP

A FAIRCHILD COMPATIBLE CURRENT SINKING 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 flip-flop. Incorporated in the element is a singie clock buffer
which reduces clock loading.

The joint {JK) input fo the fiib-fiops can bs 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 legic
Separate Direct Clear inputs

The input/output characteristics provide easy interfacing with Fairchild DTuL,
LPDTuL, and MSI families (CCSL).

Al eeramic “HERMETIC” 16-pin Dual In-Line package
o Input Diode Clamping

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

Sterage Temperature -65°C to +150°C
Temperature (Ambient) Under Bias ~55°C to +125°C
V¢ Pin Potential to Ground Pin -0.5V to +8V
Input Voltage -1.6V to +5.5V
Voltage Applied to Outputs -0.5V to V¢ 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

PHYSICAL DIMENSIONS
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NOTES:
1. Leads are intended for insertion in hoie rows on

“positive” (.350) misalignment to facilitate insertion
2. Board-drilling dimensions should equal your
practice for a conventional .020 linch diameter lead.

LOGIC DIAGRAM
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FAIRCHILD TTpL INTEGRATED CIRCUITS

TRUTH TABLE
SYNCHRONOUS ENTRY
J-K MODE OPERATION
INPUTS @ t,, OUTPUTS @t
K 4 KK a a
14 3(13) 5(11) -4112) 6(10) 7(9)
L X X (1) No Change
H L L (1) No Change
H L H L H
H H L H L
H H H Toggles
NOTES:

(1) For no change of outputs, the J and K inputs or the
common JK input must remain low 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

Cp
1(15)

a
7(9)

Q
6(10)

L
H

L H
No Change

Most positive logic level
Most negative logic level
Could be high or low

H
L
X

LOADING RULES

INPUTS LOADING
J, K K 1
cP 2
JK 4
cD 2.7
OUTPUTS FANOUT
SWITCHING TIME TEST CIRCUITS: Q.G 10
FREQ ~ 2 MHz Vee
PULSE WIDTH » 250 ns VincP VourT | I@ VouT 2
RISETIME< 15 ns = R s =
FALL TIME < 15 ns
AMPLITUDE = 4V
3 13 ——
4 b Q ‘L 14 J Ql—i0
PULSE | [ 1V TaLS |/ T CL |/ TS
GEN. [ Llaor? 4 il = vy U =
4 K c 6 _j_? |2” K c 6 _:Lg
ALL INPUTS ] :——J D ICL [ ' —J D T CL
TIED TOGETHER — W = = 15 =
[ 24
Cr
T PIN 16 = Ve

PIN 8=GND




F
L

FAIRCHILD TTpL INTEGRATED CIRCUITS

ELECTRICAL CHARACTERISTICS

INDUSTRIAL TEMPERATURE RANGE 0°C to 75°C, V¢ 5.0V 5%

LiMITS
SYMBOL | CHARACTERISTIC oc %C 75 C UNITS| CONDITIONS & COMMENTS
MIN.| MAX.| MIN. | TYP. |MAX. | MIN.| MAX.
Vou Output High Voltage 24 24 | 30 24 Volts | Ve = 4.75V, lon = 1.2 mA
VoL Output Low Voltage 0.45 0.21 0.45 0.45| Volts | Veec=4.75V, I = 14.1mA
Vcc = 525V, IOL =16 mA
Vin Input High Voitage 19 1.8 1.6 Volts | Guaranteed input high threshold
for all inputs.
Vio Input Low Voltage 0.85 0.85 0.85| Volts | Guaranteed input low threshold
for all inputs.
ln J, K, K Leakage Current 5 |60 60 |uA Ve = 5.25V, Vg = 4.5V
2l Clock Input 10 (120 120 Gnd. on other inputs.
41y J-K Input 20 |240 240
lrs Asynchronous Inputs 14 [160 160
iF J, K, K input Current -1.60 -1.0 | -1.60 -1.60| mA Vee =5.25V | Vg =045V
21 Clock Input -3.20 -2.0 | -3.20 -3.20 Vg =4.5V
41 J-K Input -6.40 -40 | -6.40 -6.40 on other inputs.
lgs) Asynchronous Inputs -4.32 -2.7 | -4.32 -4.32
Ie J, K, K Input Current -1.41 -0.94| -1.41 -1.41| mA | Vgc=4.75V
Zig Ciock input -2.82 -1.88| -2.82 -2.82
41\ J-K Input -5.64 -3.76| -5.64 -5.64
lgst Asynchronous Inputs -3.78 ~-2.564| -3.78 -3.78
toat 13 22 ns Ve =5.0V
toa. 21 |35 ns C_=15pF
trotease 6 1 ns
teetup 12 7 ns
Negative Clock 16 11 ns Toggie
pulse width Condition
SWITCHING TIME TEST CIRCUITS (Continued)
WAVEFORMS
NOTES: — V
INCP
R = 2K, 5%, %W 1svVL
C| =15 pF +5% :
CL =15 pF 5% ' l
C; & C_ include all probe and jig capacity. —
Very short stranded or printed wire should Y,
be used for all interconnections. 1.5 V,
Probes should be connected directly to the L ouT |
input & output pins. GND AND VOUT 2
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FAIRCHILD TTpL INTEGRATED CIRCUITS

ELECTRICAL CHARACTERISTICS

MILITARY TEMPERATURE RANGE

-55°C to +125°C, V¢ 5.0V £10%

LIMITS
SYMBOL| CHARACTERISTIC -55°C 25°C 125°C UNITS| CONDITIONS & COMMENTS
MIN.{ MAX. [MIN. | TYP. | MAX. | MIN.| MAX.
Vou Output High Voltage 24 24 27 24 Volts |Vec =45V, lgy=1.2mA
VoL QOutput Low Voltage 0.4 0.21 0.4 0.4 | Volts |Vgc =45V, gL =124 mA
VCC = 55\/, |o|_ =16 mA
Vi input High Voltage 2.0 1.7 1.4 Volts |Guaranteed input high threshold
for all inputs.
VL Input Low Voltage 08 0.9 0.8 | Volts | Guaranteed input low threshold
for all inputs.
Ig J, K, K Leakage Current 5 60 60 HA Vee = 5.5V, Vg = 4.5V
215 Clock Input 10 120 120 Gnd. on other inputs.
41y J-K Input 20 240 240
Irs Asynchronous Inputs 14 160 160
le J. K, K Input Current -1.60 -1.1 -1.60 -1.60] mA Vee = 5.5V Ve =04V
21 Clock Input -3.20 -2.2 -3.2 -3.2
4| J-K Input -6.40 -4.4 -6.40 -6.40
lgs) Asynchronous Inputs -4.32 -3.0 -4.32 -4.32 Vg = 4.5V
le J, K, K Input Current -1.24 -091] -1.24 -1.24| mA Vee = 4.5V on other inputs
2l Clock Input -2.48 -182] -2.48 -2.48
41e J-K Input -4 .86 -364| -4.96 -4.96
lesi Asynchronous -3.29 -248| -3.29 -3.29
tod+ 13 22 ns Each Flip-Flop | Ve =5.0V
tod. 21 35 ns C_=15pF
trelease 6 1 ns
tsetup 12 7 ns
Negative Clock 16 11 ns Toggle
pulse width Condition




TTulL 9022
DUAL JK FLIP-FLOP

A FAIRCHILD COMPATIBLE CURRENT SINKING LOGIC PRODUCT

GENERAL DESCRIPTION
The 9022 consists of two JK flip-flops with a common clock, separate J and K inputs and a common PHYSICAL DIMENSIONS
JK input. The JK design allows the 9022 to be operated as a D type flip-flop or as a standard J-K - 30
flip-flop. Incorporated in the element is a single clock buffer which reduces clack loading. ‘
The joint (JK) input to the flip-flops can be used to advantage for gating information into the flip-flops. !
It also minimizes clock skew by allowing separate enable control of flip-flops when they are connected - OMAK |l
+m — ’ ’ ) ‘
to a common ciock buss. w1 .
I-—,ﬁ g
— g
NOs'fEE(I c ;& E
FEATURES g :
@ 35 MHz operation J E
® Master-slave circuit 4 o ozomn.
150
@ Common buffered clock input e
@ Separate JK inputs m‘“;“:;:::::'.r;’:;:‘?:.::;:;:::‘;:::zr.::‘:;:::m:::mw
o Common Input Enable logic e o —" =
® Separate Direct Clear and Direct set inputs
® The input/output characteristics provide easy interfacing with Fairchild DTyL, LPDTuL, and MSI
families (CCSL).
& All ceramic "HERMETIC" 16-pin Dual In-Line package
@ Input Diode Clamping . LOGIC DIAGRAM
ls
3—{u Sp
. . J Ql—e6
ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired) 14— JK ,-2022
° o K “FRY
Storage Temperature -65°C to +150°C K gl—7
Temperature (Ambient) Under Bias -55°C to +125°C 4—qK Cp
Ve Pin Potential to Ground Pin -0,5V to +8V T
Input Voltage -0. 5V to +5.5V 2— ’
Voltage Applied to Outputs -0.5V to VCC Value 1
Current Into Output When Output is Low 50 mA 13—4 Sp |
J Q
JK_A 9022 0
cp
JK FF2
K al—s
ORDER INFORMATION 12—qK CTD
Specify U6B9022XXX for 16 pin Dual In-Line package where XXX is 51X for the -55°C to +125°C tem- s
perature range, or 59X for the 0°C to +75°C temperature range.

]
FAIRCHILD
L

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

3-59



FAIRCHILD TTuL INTEGRATED CIRCUITS

TRUTH TABLE

ASYNCHRONOUS ENTRY INDEPENDENT

SYNCHRONOUS ENTRY J-K MODE OPERATION OF CLOCK & SYNCHRONOUS INPUTS
INPUTS @ tn OUTPUTS @t 0+l INPUTS OUTPUTS
JK J 4 Q Q Sp Cp Q Q
14 3(13) 4(12) | 6(10) 7(9) 5(11) 1(15) | 6(10) 7(9)
L X X (1) No Change L L H H
H L H (1 No Change L H H L
H L L L H H L L H
H H H H L H H No Change
H H L Toggles
H = Most positive logic level
L = Most negative logic level
X = Could be high or low
NOTES: LOADING RULES
(1) For no change of outputs, the J and K inputs or the INPUTS LOADING
common JK input must remain low (K = High) for
the entire period in which the clock pulse is at low IE 1
logic level. ’
(2) Kinputs should be grounded when not in use. CP
JK 4
CD & SD 2.7
OQUTPUTS | FANOUT
Q,Q 10

FREQ. s 2MHz
PULSE WIDTH = 250ns
RISE TIME <15ns

SWITCHING TIME TEST CIRCUITS

Vee
FALL TIME <15ns __L'@ Vincp I Vour | I VouT 2
AMPLITUDE 8 4V - RS = =
. J .
hS %5 5 Al
3 J ) Sp Q —J "\ | SD
6 10
puLse | [JTTE Bl A 9022 . ¢k A"s022 &
ceN. [Tlaong 1 3|°P I+ SCP T
14% FF1 | ~ 14—~ FF2
K Q 7 K a9
ALL INPUTS 4 dk & | Lo | 2dk A o | Ee,
TIED TOGETHER I -— T [ |5<[ T
2
—=c
I PIN 16 = Ve

PIN 8 = GND
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FAIRCHILD TTuL INTEGRATED CIRCUITS

ELECTRICAL CHARACTERISTICS
iNDUSTRIAL TEMPERATURE RANGE 0°C to 75°C, Vi 5.0V 5%
LIMITS
SYMBOL CHARACTERISTIC 0°C 25°C 75°C UNITS CONDITIONS & COMMENTS
MIN,| MAX, | MIN.| TYP, | MAX, | MIN,|MAX,
VOH Output High Voltage | 2.4 2,4 3.0 ' 2.4 Volts VCC =4,75V IOH =-1.2 mA
VOL Output Low Voltage 0.45 0.21 0,45 0,45 | Volis VCC =4,75V, IOL =14.1 mA
VCC =5,25V, IOL =16 mA
VIH Input High Voltage 1.9 1.8 1.6 Volts Guarant“.eed input high threshold
for all inputs,
VIL Input Low Voltage 0. 85 0.85 0.85 | Volts Guaran?eed input low threshold
for all inputs,
In J,K Leakage Current 5 60 60 LA Voo =525V, Vp =45V
2 IR Clock Input 10 120 120 Gnd, on other inputs,
4 IR J-K Input 20 240 240
E&S Asynchronous Inputs i4 160 160
IF J,K Input Current -1.60 -1.0 -1,60 -1.60 | mA VCC =5,25V VF = 0.45V
2 IF Clock Input -3.20 1-2.0 -3.20 -3.20 VR =4,5V
4 IF J-K Input -6.40 -4.0 -6, 40 -6,40 on other inputs,
IFﬂ Asynchronous Inputs -4, 32 2.7 -4, 32 -4, 32
Iy J,K Input Current -1.41 -0.94 | -1,41 -1,41 | mA Veg =475V
2 IF Clock Input -2.82 -1.88 | -2,82 -2, 82
4IF J-K Input -5, 64 -3.76 | -5.64 -5, 64
’Iﬂ ] Asynchronous Inputs -3.18 -2.54 | -3.78 -3.78 ‘
tpd+ 12 22 ns VCC =50V
tpd- 21 35 ns CL = 15 pF
tr-elea.se 6 ! ns
ts et-up 12 7 ns
Negative Clock 16 111 Toggle
pulse width Condition
SWITCHING TIME TEST CIRCUITS (Continued)
NOTES: WAVEFORMS
R = 2K, 5%, 1/2W
C; = 15pF 5% v_ Vincp
C; = 15DF +5% 1.5% (o 7
- | |
CI & CL include all probe and jig capacity. o — - t‘ pd? — l‘fpd-
Very short stranded or printed wire should = / Vour 1 N
be used for all interconnections. GND - AND VOUT 2
Probes should be connected directly to the
input & output pins.




FAIRCHILD TTuL INTEGRATED CIRCUITS

ELECTRICAL CHARACTERISTICS

MILITARY TEMPERATURE RANGE

—55°C to +125°C, Vg 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, IOH =~-1,2 mA
VOL Output Low Voltage 0.4 0.21 0.4 0.4 | Volts VCC =4,5V, IOL =12.4 mA
VCC =55V, 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 0.8 0.9 0.8 | Volts Guaranteed input low threshold
for all inputs,

I J,K Leakage Current 5 60 60 LA Vog =55V, Vg = 4,5V
ZIR Clock Input 10 120 120 Gnd. on other inputs,
4 IR J-K Input 20 240 240

IRS Asynchronous Inputs 14 160 160

I JX Input Current -1.60 -1,1 -1.60 -1,60 | mA Voe = 5.5V Vg =0.4V
ZIF Clock input -3.20 -2.2 -3.2 -3.2
4IF J-K Input -6, 40 -4,4 -6, 40, -6, 40

IFSI Asynchronous Inputs -4, 32 -3.0 -4, 32 -4,32 VR =4,5V

IF J,K Input Current -1,24 -0.91 | -1.24 -1,24 | mA VCC =4,5V on other inputs
2 IF Clock Input -2,48 -1.82 | -2.48 -2,48
4IF J-K Input -4, 86 -3.96 | -4,96 -4,96

IFSI Asynchronous -3.29 -2.48 | -3.29 -3.29
tpd+ 12 22 ns Each Flip-Flop Vcc =50V
t od 21 35 ns CL =15 pF
trelea.se 6 1 ns
t 12 T ns

set-up

Negative Clock 16 11 ns Toggle
pulse width Condition




MpL9033

16-BIT MEMORY CELL

MEMORY MICROLOGIC® INTEGRATED CIRCUITS
A FAIRCHILD COMPATIBLE CURRENT SINKING LOGIC PRODUCT

GENERAL DESCRIPTION — The MuzL9033 is a Planar® epitaxial integrated 16-bit, bit-oriented, non-destructive
readout memory cell, compatible with Fairchild Transistor-Transistor Micrologic® (TTuL) and other Compatible
Current-Sinking Logic (CCSL) integrated circuits. This memory cell, organized as 16 words by one bit, is
designed for high-speed scratch-pad memory applications.

4

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” level (>2.1
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
“1”, the S, output will be low and the S; output will be high. If the addressed bit location contains a “0",
the S, output will be high and the S, output will be low.

Writing is accomplished by activating one of the write amplifiers. To write a “1”, the desired bit location is
addressed and the input of the “write one” (W) amplifier is raised to a High level. To write a “0”, the
input of the “write zero” (W,) 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 V.. to pull-up the
wire ““OR"ed outputs.

FEATURES

e 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 —65°Cto +150°C
Temperature (Ambient) Under Bias —55°C to +125°C
Vcc Pin Potential to Ground —05Vio+8.0V
Input Pin Voltage —1.5Vto +55V
Current into Ouiput Terminai 100 mA

—05Vto 480V

Qutput Voltage

ORDER INFORMATION — Specify A319033XXX for Flat Package or A6A9033XXX for Dual In-Line (TO-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.
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PHYSICAL DIMENSIONS
In Accordance With
JEDEC (T0-116) Qutline
Dual In-Line Package

==

!
NOTE 1—}=— 375 MAX.—{

200MAX,
P .

020 MIN.—-J -

125 TYP-|e—] r

NOTES:
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) Qutline

CERPAK | 14 lead
11 [r
—_— ———— 1
— I
050 260
e =1—| 240
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*Planar is a patented Fairchild process.
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FAIRCHILD MEMORY MICROLOGIC® INTEGRATED CIRCUIT « MpL9033

ELECTRICAL CHARACTERISTICS (T, = —55°C to 4125°C, Vee =50V +10%)

LIMITS

SYMBOL TEST MIN.  MAX. UNITS TEST CONDITIONS

lex X Address Input Load Current 1 mA Ve =5.5V, Vi =0V, V, = 4.5V, other X inputs grounded

ley Y Address Input Load Current 11 mA Vee =55V, V, =0V, V, =45V, other Y inputs grounded

lax X Address Input Leakage Current 400 LA Vee =55V, V, =45V, other X and Y inputs grounded

Iy Y Address Input Leakage Current 400 ¢A Ve =5.5V, Vy =45V, other X and Y inputs grounded

lew Write Input Load Current 1.5 mA Ve =55V, V, =0V

lew Write Input Leakage Current 100 HA Vee =55V, V, =45V,

lee Power Supply Current 65 mA Vee = 5.5V, All Inputs Grounded

ley Power Supply Current at Voo =7V 8 mA Vce = 7.0V, All Inputs Grounded

leex Output Leakage Current . 250 #A Vee =5.5V, Ve = 5.5V, all inputs grounded

VoL Output Low Voltage 0.45 v Vo = 4.5V, One Bit Selected . |, = 20 mA (A6A9033512 - A3F9033512)

Veviw) Address Input Threshold to Prevent Writing 0.75 Ve Ve = 5.0V, other X and Y grounded. Alternately pulse W, and W,
cell must not change state.

Vivews Address Input Threshold to insure Writing 21 vE Ve = 5.0V, other X and Y grounded. Alternately pulse W, and W,,
cell state must alternate.

va(a) Address Input Threshold to Prevent Reading 0.8 v Vec = 5.0V, other inputs grounded. Both outputs must be on “high” state.

Vv Address Input Threshold to Insure Reading 2.1 ve Ve = 5.0V, other X and Y grounded. Alternately pulse W, and W,
cell state must altemate.

Vow Write Input Threshold to Prevent Writing 0.8 Ve Vec =5.0V, one X and one Y to 4.5V, other X and Y grounded. One write
input to Vy,,, pulse the other write input. If W, is pulsed, S, will assume
low state. If W, is pulsed, S, will assume low state.

Vavpwi Write Input Threshold to Insure Writing 21 Ve Vec =50V, one X and one Y to 4.5V, other X and Y grounded. One write
input to Vi), pulse the other write input. If W, is pulsed, S, will assume
low state. If W, is pulsed, S, will assume low state.

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

SYMBOL TEST MIN.  MAX. UNITS - TEST CONDITIONS

lex X Address Input Load Current 11 mA Vec = 5.25V, Vy = 0V, Vy = 4.5V, other X inputs grounded

ley Y Address Input Load Current 11 mA Vee =5.25V, V, =0V, V, = 4.5V, other X inputs grounded

lex X Address Input Leakage Current 400 BA Vee = 5.25V, Vy = 4.5V, other X and Y inputs grounded

Iy Y Address Input Leakage Current 400 rA Vec =5.25V, Vy = 4.5V, other X and Y inputs grounded

Tew Write Input Load Current 1.5 mA Vee =525V, V, =0V

law Write Input Leakage Current 100 vA Vee =525V, Vy, =45V

lee Power Supply Current 65 mA Vee = 5.25V, All Inputs Grounded

lgy Power Supply Current at Voo =7V 95 mA Vee = 7.0V, All Inputs Grounded

leex Output Leakage Current 250 uA Voo = 5.25V, Ve = 5.5V, all inputs grounded

Voo Output Low Voltage 0.45 v Vec =4.75V, One bit selected 1, = 20 mA (A6AS033592 - A3F9033592)

1o, = 40 mA (ABAS033591 - A3F9033591)

Vivowy Address Input Threshold to Prevent Writing 08 v* Vee = 5.0V, other X and Y grounded. Alternately pulse W, and W,
cell must not change state.

Vieviw) Address Input Threshold to insure Writing 2.0 Ve Ve = 5.0V, other X and Y grounded. Alternately pulse W, and W,,
cell state must alternate.

Vv Address Input Threshold to Prevent Reading 1.0 v Ve = 5.0V, other inputs grounded. Both outputs must be on “high” state.

YR Address [nput Threshold to Insure Reading 2.0 v Vee = 5.0V, other X and Y grounded. Alternately puise W, and W,
cell state must alterate.

Voww) Write Input Threshold to Prevent Writing 1.0 v* Ve = 5.0V, one X and one Y to 4.5V, other X and Y grounded. One write
input to Vi), pulse the other write input. If W, is pulsed, Sy will assume
low state. If W, is pulsed, S, will assume low state.

Vwiw) Write Input Threshold to Insure Writing 20 v* Vec =50V, one X and one Y to 4.5V, other X and Y grounded. One write

input to Vi) Pulse the other write input. if W, is pulsed, S, will assume
low state. If W, is pulsed, S will assume low state.

* Amplitude of the pulse >2.5 V, pulse width >100 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°Cto 75°C 0°C to 75°C UNITS LOAD C, INPUT
MIN.  MAX. MIN.  MAX. MIN.  MAX. (mA)  (pF)
twe Write Pulse Width 25 25 ns 20 Ve = 5.0V, 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 Vec = 5.0V, One X-Y Location
35 30 20 100 Switched
20 40 30
30 40 200
toer Turn Off Read Delay 25 20 ns 20 30
35 30 20 100
I 20 40 30
30 40 200
i
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FAIRCHILD MEMORY MICROLOGIC® INTEGRATED CIRCUIT « MuL9033

ADDRESS INPUT LOAD
~CURRENT-VERSUS -
INPUT VOLTAGE

—
Veg * 5.0V
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OTHER X AND Y |
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5
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TYPICAL ELECTRICAL CHARACTERISTICS

ADDRESS INPUT LEAKAGE
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0
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WRITE RECOVERY TIME
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2
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FAIRCHILD MEMORY MICROLOGIC® INTEGRATED CIRCUIT « MuL9033

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 celis 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 O 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. B
DOUBLE RAIL ACTIVE
Fig. A LOW INPUTS AND ENABLE
MEMORY ADDRESS LINES WRITE T
————— %9005
[
! i ! S e ADDRESS ENABLE RS
Ao Ay Ay Ay [ Ag A7 &y Ag
9301 9301 T0 CELLS
03 47 03 47
3 . « L WRITE '0'
Pl 4 4 4 BITO BIT 1 BIT 2
rr-—-———~F—~F~—F~F~"~—~—~—~~"~ " —T"—7———— 0 e S |
| t + t
N e :
R ANA IT 11 i | |
: X %3 g1 Xg~ Xy Y-~y : ‘ ! Fig. C
e L) i % L S J I SINGLE RAIL ACTIVE
! 5033 9033 } } ; HIGH INPUT AND ENABLE
: s s s s | | | DATA %9002 %9016
| ] 1 0 1 ] ] ]
T T 7 |0 L
I |
} l . ; : : T0 CELLS
RAA oo 1111 . . ENABLE
I LT 100055 | HE— ;
I o =% -y Xg——X3 Y=Yy i | | 19002 %9016
4w, W | = L= { (l f
} 9033 9033 i | :
| | | |
| Sy 5| S 5 | l !
1 ] [ [ | | |
| | } : : Fig. D
l -
| | | 1 SINGLE RAIL ACTIVE
l : : ; LOW INPUT AND ENABLE
} '/sams)I\ %9016 J | | ! DATA
foan—e r_m.m_.ol | | 18005
:VCC 149002 9 149002 Yee " l] :
EREEIEERE
WRITE ENABLE JL _________ }, —_*‘ ________ ’LH"H‘H"H’ 14 70 CELLS
5 g 5 sEesEEEE - 19005
g g == g€ ENABLE
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MpuL9034

256-BIT READ ONLY MEMORY

MEMORY MICROLOGIC® INTEGRATED CIRCUITS
A FAIRCHILD COMPATIBLE CURRENT SINKING LOGIC PRODUCT

GENERAL DESCRIPTION — The Fairchild M«L9034 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
oufputs 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 all outputs to be high.

The contents of the memory are permanentiy programmed on customer request.

FEATURES:

e CCSL COMPATIBLE

© OUTPUT WIRED-OR'D ABLE WITH OTHER OUTPUTS
o SINGLE TTL LOAD INPUTS

ABSOLUTE MAXIMUM RATINGS

Storage Temperature —65°C to +150°C
Temperature (Ambient) Under Bias —55°Cto +125°C
Ve Pin Potential to Ground —05Vto+8.0V
Input Pin Voltage —15Vte 5.5V
Current Into Output Terminal 100 mA
Output Voltages —0.5 to V. Value

- “ORDER “INFORMATION
Custom Code — Specify A6BI034XXX where X1X 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 A6B9034A1A or A6B9034A9A for figures 1 thru 6 code. Specify A6B9034A1B
or A6B9034A9B for figures 7 thru O, comma and period code. For additional information on these
two codes refer to individual data sheets.

g —
020 MIN.
150

PHYSICAL DIMENSIONS

g
E
i

CRIECECEE I N
[

1 I_H"ll:_]r'll"ll_l LA

&
[ B S g O iy
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rorEs:

1

2

Leads are intered tor inser
purposely shipped with ‘pos

inch diameter tead.

LOGIC DIAGRAM
15141312 11 10

|

E A4 A3 A2 Ay Ao

9034
32W x 8B X ROM
04 03 0304 05 0g 07 0g

Vee=1
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1234546717839
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FAIRCHILD MEMORY MICROLOGIC® INTEGRATED CIRCUIT MpL9034

ELECTRICAL CHARACTERISTICS (T, = —55°C to +125°C, Vo = 5.0 V £10%)

LIMITS
SYMBOL TEST —55°C +25°C +125°C UNITS TEST CONDITIONS
MIN. MAX. MIN. MAX. MIN. MAX.
tea Address input Load Current 1.6 1.6 1.6 mA Ve =55V V,=0
Iy Enable Input Load Current 16 1.6 16 mA Vec =55V Ve=0
Ira Address Input Leakage Current 100 100 100 #A Vee =5.5V vV, =45V
I Enable Input Leakage Current 100 100 100 ¢A Vee =55V V, =45V
leex Output Leakage Current 100 100 100 HA Vee =55V Veex = 55V
Enable Input to 2.0V
Voo Output Low Voltage 0.45 0.45 0.45 v Ve =45V loyr = 10 mA
The word containing a “1” bit is
selected when performing this test.
Vi Input Low Voltage 0.8 0.9 0.8 v Vee =55V
Enable input grounded. Monitor
appropriate output to
guarantee this test.
Vin Input High Voltage 2.1 20 20 v Vec =45V
Enable input grounded. Monitor
appropriate output to
guarantee this test.
ELECTRICAL CHARACTERISTICS (T, = 0°C to +75°C, Vo = 5.0 V £5%)
LIMITS
SYMBOL TEST 0°C +25°C +75°C UNITS TEST CONDITIONS
MIN. MAX. MIN. MAX. MIN. MAX.
lea Address Input Load Current 1.6 1.6 1.6 mA Voc =525V V,=0
Ig Enable Input Load Current 1.6 1.6 1.6 mA Ve =5.25V Ve=0
Ira Address Input Leakage Current 100 100 100 1A Vee =525V V,=45V
Iay Enable Input Leakage-Current 100 100 100 #A Vee =5.25V V,=45V
leex Output Leakage Current 100 100 100 »A Ve =525V Ve = 525V
Enable inputto 2.0V
Vo, Output Low Voltage 0.45 0.45 045 V Vec =475V loyr = 10 mA
The word containing a “1” bit is
selected when performing this test.
V. Input Low Voltage 0.85 0.9 0.85 v Vec =525V
Enable input grounded. Monitor
appropriate output to
guarantee this test.
Viu Input High Voltage 20 20 20 v Vee =475V
Enable input grounded. Monitor
appropriate output to
guarantee this test.
SWITCHING CHARACTERISTICS (T, = +25°C, Vo = 5.0 V)
NOTES:
LIMIT CONDITION (1) To test enable delay, apply input pulse to enmable input. The word
SYMBOL (Max.) NOTE LOAD c, selected must contain a ‘1" in the bit under test.
To test address delay, apply input pulse to the address input under
t, . 50 ns 1 10 mA 30 pF test. The words selected must contain a ‘“1'’ when input pulse is low
t 50 ns 1 10 mA 30 pF and a ‘0"’ when input puise is high in the bit under test.
o (2) To test address delay, apply input puise to the address input under
t+— 50 ns 2 10 mA 30 pF test. The words selected must contain a ‘‘0’' when input pulse is low
t_+ 50 ns 2 10 mA 30 pF and a "’1’* when input pulse is high in the bit under test.




FAIRCHILD MEMORY MICROLOGIC® INTEGRATED CIRCUIT M_L9034
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FAIRCHILD MEMORY MICROLOGIC® INTEGRATED CIRCUIT Mu L9034

APPLICATIONS:

The Fairchild MuL9034 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 dﬁisplay 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 T 64175
124816
BgAzha Ay Ay E AgAghy Ay Ay E
9034 9034
0y 0, 03 0, 05 05 0, 0y 0, 0, 03 0, 05 0 0; 0
TOSEGM.1 2 3 4 56 7 8 910 111213 1415 16

Figure 1a illustrates the use of two 9034 ROM's for dﬁving 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

et
P
-
oy J—
™
s =
3
- = —
=
- I I
—_———— O
Ng Ay A Ay kg £
9034 9034
01 07 03 04 05 0g 07 0g
[+] 00 O Q T T T o
a2
=
b cp
=4
o=
cLoCK
=]
S ———

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
for the first line address of the next figure automaticaily.

if these data are used to control a CRT display the outputs of the 2 9034 ROM’s may be ted to an 8-ch I
multiplexer (3705) which serves as an interface to the Z meodulation input of the display unit. The 8 channels are selected

in sequence by a mod. 8 counter of which the eight output generates the controi puises for the mod. 5 and the address
counter.
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MuL9034AXA

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 35
of 8 bits for each figure or symbol. 15141312 11 10
|
OPERATION AND ELECTR!ICAL CHARACTERISTICS | i I I l
Refer to 9034 Data Sheet & 11 i o
;‘___._171
E ﬁ4A3ﬁ2A1 Au _100’; % 141
MIN.
ORDER INFORMATION 9034 [
Specify ASBY034AXA '.-i.":‘s.'s AlA ;s for —55°C to +125°C temperature 32W x 8B X ROM :'_—m_-‘ Bﬂi P ‘!
range or ASA for the 0°C to +75°C temperatiire range. 01 89 03 04 €5 85 07 0y i a=!> |
095 g 1
] I} 860
| : D8
= < b j
123456861739 021  am— 3,|
GND = 8 Ax B e o,
Vee = 16 _—l I«.oxs MIN. 25—
9034AXA TRUTH TABLE
o0,HHLHHHLLLHHLLLHHHHLHLLLLLHLLLHHH
u02HLLHHLHHHLLHHHLLHHLHLHHHHLHHHLHH
T03HHLHHHHHLHHHHHLLHHLHLHHHHLHHHHHH
P04HHLHHHHLHHHHLLHLHHLHLLLLHLLLLHHH
u05HHLHHHLHHHHHHHLLHHLHHHHHLLHHHLHH
T06HHLHHLHHHHHHHHLLLLLLHHHHLLHHHLHH
s0,HHLHHLHHHHLHHHLHHHLHHHHHLLHHHLHH
O, ffH L L L HLLULULULHLLULMHMHHMHLUHILTILILILMHHILTILLHHH
l"AoLHLHLHLHLHLHLHLHLHLHLHLHLHLHLHLH
I,1\,LLHHLLHHLLHHLLHHLLHHLLHHLLHHLLHH
v |ApyL L L L HHHHILLILILMHMHMHHELLLILMHHHHMHLILILTLMHHHH
T |A}jL L L L L LLULHHHHUHHHHLLILIULILULLILMHUHHHHHHH
s A ML 1t L P p L L v L L L bt L L L HHHHHHHHEHHUHHMHHHH
ol
o | %
u 0,
T
P 0,
T %
s 0,
0,
08
o
§1234567891011121314151617181920212223242526272829303132

L — Low Voltage H — High Voltage
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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 5x8 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

MuL9034AXB
256-BIT READ-ONLY MEMORY

MEMORY MICROLOGIC" INTEGRATED CIRCUITS

LOGIC SYMBOL

1514 13 12 11 10

|

1171

PHYSICAL DIMENSIONS

315
300

141
E RgAzhy A1 Ag MIN
ORDER INFORMATION 5034 i
Specify AGB9034AXB where A1B is for —55°C to +125°C temperature 39W x 88 X ROM I ] 1 16;
range or A9A for the 0°C to 4-75°C temperature range. 04 0y 03 04 Og 06 07 0g . —;}
‘Q D’.S(;O
< L 846
4 ]
12345617389 : ds o
Voo - 16 o
9034AXB TRUTH TABLE
oOlLLLLLHLLLHHLLLHHLLLHHHHHHHHHHHHH
u02LHHHLLHI-IHLLHHHLLHHHLHHHHHHHHHHHH
.l.03HHHH-LLHHHLLHHHLLHHHLHHHHHHHHHHHH
P04HHHLHHLLLHLHHHLLHHHLHHHHHHHHHHHH
u05HHLHHLHHHLHLLLLLHHHLHLLH_HHLLHHHH
T06HLHHHLHHHLHHHHLLHHHLHLLHHHLLHHHH
s07LHHHHLHHHLLHHHLLHHHLHHLHHHlHHHHHH
08LHHHHHLLLHHLLLHHLLLHHLHHHHHHHHHH
"‘AoLHLHLHLHLHLHLHLHLHLHLHLHLHLHLHLH
PA.LLHHLLHHLLHHLLHHLLHHLLHHLLHHLLHH
v |Aj|jLt L L L HHHHLLLLMHHHHELLTLLMHHHAHLLILTLHHHIH
T |AjL L L L L L L L HHHHMHMHEHHEHEH L LLL LLLL HHHHUHHUHH
s (A jjL L L L L L L L L LLULLLULLUMHHUHMHHUHHHMHUHHUHEUHHHH
0|
02
0
v | O
T lo
P 4
v |G
T
s | %
07
08
[=1
S1il1 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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' MuL9035

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 ceii 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 TTul circuitry making it CCSL compatible.

PHYSICAL DIMENSIONS

The 9035 is available in the hermetically sealed 36-pin ceramic dual in-line package and will operate over “. Eéé_:
the temperature range from —55°C to +125°C. % |- o

OPERATION — In addition to 16 address lines, 4 data outputs, and 4 data inputs, the 9035 has a chip select
and a write enabie. 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. i ‘ﬁ% 3

. 2 35
Up to four words may be addressed and read simultaneously with the OR function of the words appearing l‘; - PP D%
at the output. Data can be written into two locations simultaneously. 090 § 31
8 29

Uncommitted collector outputs are provided on the 9035 to allow maximum flexibility in output connection. g 2 1868
In many applications such as word expansion, the outputs of many 9035’s are wire-OR’d together. In other 1 2
applications the wire-OR is not used. In either case an external pullup resistor of value R must be used to I 3 %
provide a high at the output when it is off. Any value of R within the range specified below may be used. 0119' ® 2
017 17 20

Ris in K2 #9 21t

51 21 N =-number of

EE—— T outputs wire-OR'd
10 — F.0. (1.6) N(0.1) + F.0. (0.06) F.0. = number of

TTuL loads driven

55

515

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 (I, and I) which must be supplied to hold the output at 2.4 V.

FEATURES: LOGIC DIAGRAM PIN CONFIGURATION
¢ 35 ns READ ACCESS TIME ;
e CHIP SELECT AND WRITE ENABLES CHIP WRITE

SELECT ENABLE

e UNCOMMITTED COLLECTOR OUTPUTS FOR WIRE OR CAPABILITY
o LINEAR SELECT

DATA IN

!

o ON CHIP ADDRESS LINE BUFFERING Il ewe . =
o CCSL COMPATIBLE —a ] [
] A|3 —0 —
ABSOLUTE MAXIMUM RATINGS — e -
Storage Temperature —65°C to +150°C — i . ] 0 :f |
Temperature (Ambient) Under Bias  —55°C to +125°C WORD ADDRESS __| : Myl 9035 — ti'm V:g —
Ve Pin Potential to Ground —0.5Vto 480V —! I tsl—
Input Pin Voltage —15Vto +55V — i o
Current into Output Terminal 100 mA . —n M3f—
Cutput Voltage —05Vtc +80V — ] :: :"f -
M6 01 05 0304 —n Mob—

- i 17771 n a

ORDER INFORMATION — Specify A6H* 9035XXX where XXX is 51X

for the —55°C to 4-125°C temperature range or 59X for the 0°C DATA OUT

to 75°C temperature range.
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FAIRCHILD MEMORY MICROLOGIC™ INTEGRATED CIRCUIT MpL9035

LOADING RULES

HIGH LEVEL LOW LEVEL
. (TTuL Unit Loads) (TTul 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 Qutput Open Collector 6.2
1 Low Level TTulL Unit Load = 60 pA
1 High Level TTulL Unit Load = —1.6 mA
ELECTRICAL CHARACTERISTICS (T, = —55°C to 125°C, Vo = 5.0 V £10%) .
LIMITS
—55°C +25°C +125°C
SYMBOL | TEST MIN.  MAX. | MIN. MAX. | MIN. MAX UNITS CONDITIONS
Iea Address Input Load Current —16 —16 —16 | mA Vee =55V, V,=04V
Ies Chip Select Load Current —16 —16 —16 | mA Vee =55V, Vg =04V
See Note 1
lew Write Enable Load Current —16 —-16 —16 | mA ¥ec =55V, Vy =04V
lep Data Input Load Current -3.2 —3.2 —3.2 | mA Vee =55V, V=04V
laa Address Input Leakage Current 100 100 100 uA Vee =5.5Y, V,=45V
les Chip Select Input Leakage Current 16 1.6 16 mA Vee =55V, Vos =45V
lrw Write Enable Leakage Current 100 100 100 uA Vee =55Y, Vy =45V
o Data Input Leakage Current 200 200 200 uA Vee =5.5Y, Vp=45V
leex OQutput Leakage Current 200 200 200 uA Vee =55V, Vegx =05V
Enable Input Grounded
Vou Output “Low" Voltage 04 04 04 v Ve =45V, o, =10mA
One Word Selected
v, Input “Low"’ Voltage 08 0.8 0.8 v Ve = 5.0V, Monitor Appropriate Output
To Guarantee This Test Limit
Viy Input ““High" Voltage 21 2.0 20 v Ve = 5.0V, Monitor Appropriate Output
To Guarantee This Test Limit
lop Supply Current 118 118 118 mA Vee = 5.5V, One Word Selected
NOTE 1: I increases by 1.6 mA for each address enable held at a logical 1.
ELECTRICAL CHARACTERISTICS (T, = 0°C to 75°C, Vo = 5.0 V £5%)
LIMITS
0°C +25°C +75°C
SYMBOL | TEST MIN.  MAX. | MIN. MAX. | MIN. MAX. | UNITS CONDITIONS
lea Address Input Load Current —-16 —1.6 —1.6 | mA Vee =5.25Y, V,=045V
[ Chip Select Load Current -1.6 —16 —16 | mA Vee =525V, Vos =045V
See Note 1
lew Write Enable Load Current —-16 —1.6 —16 | mA Ve =525V, Vy =045V
leo Data Input Load Current —32 —-3.2 —32 | mA |V =525V, V, =045V
lea Address Input Leakage Current 100 100 100 uA Vee =525V, V,=45V
lee Chip Select Leakage Current 1.6 1.6 1.6 mA Ve =525V, Ves =45V
law Write Enable Leakage Current 100 100 100 | wA Vee =525, Vy =45V
[ Data Input Leakage Current 200 200 200 | uA Vee =526V, Vo =45V
leex Output Leakage Current 200 200 200 | uA Vee =5.25Y, Ve =525V
Enable Input Grounded
Voo Output “Low’ Voltage 0.45 0.45 045 |V Vee =475V, © o =10mA
One Word Selected
Vi Input “Low” Voltage 0.85 0.85 0.85 v Vee = 5.0V, Monitor Appropriate Output
To Guarantee This Test Limit
Viy Input “High” Voltage 2.0 2.0 2.0 v Vec = 5.0V, Monitor Appropriate Output
To Guarantee This Test Limit
[ Supply Current 124 124 124 mA Vee = 5.25V, One Word Selected

NOTE 1: I increases by 1.6 mA for each address enable heid at a logical 1.
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FAIRCHILD MEMORY MICROLOGIC® INTEGRATED CIRCUIT M.L9035

ADDRESS INPUT LOAD
CURRENT VERSUS
INPUT VOLTAGE

Yysov ] 7/ T
Rl R A A
[ ENABLE INPUT OPEN ] 7
a o1
0.2 I |NPUT VOLTAGES [ P
< gt D B
: & :fs;
=-0.4 o ——
g ~ 1/
] ] t
3] |
50.6
S i
A i 7
Zos o
3 e
< - ?
o //(
T
1.2 : -
o 0.5 1.0 15 2.0 2.5
ENPUT VOLTAGE - VOLTS
QUTPUT CURRENT VERSUS
QUTPUT SATURATION
VOLTAGE
80— T
Vo= 5.0V
]
0 ;
:é 50 ‘-Nx’ﬁc |
'
E pd T4 5°C
%
=3
5 .
7
5
© Tpr 55°C
» A
|
% |
10 / -
. :
0 0.4 0.8 1.2 16

OUTPUT SATURATION VOLTAGE - VOLTS

TYPICAL ELECTRICAL CHARACTERISTICS

ADDRESS INPUT LEAKAGE
CURRENT VERSUS
INPUT YOLTAGE

ADDRESS INPUT THRESHOLD
VOLTAGE VERSUS
TEMPERATURE

100 ——— T 4.0 T
,L»ccu.uw e . 4 . . - ygeesov
ENABLE INPUT AT GND. 2
| i 38
B - > |
= w 3.0 4
[ g ]
£ z ;
S 6 > 1 T
o i
<] =] i
< 3 : i
5 A
& ! |
5@ = 1 — i
= 5 ———
2 = | ]
< on | 210
S Tpr 155°C 8
2 Tye 55°C ]
A | 5{ 2
Y o =1 Ty 55°C
0 0 i
0 2.0 4.0 6.0 8.0 550 B 0 B 500 7510 15

INPUT VOLTAGE - VOLTS T4 - AMBIENT TEMPERATURE - °C

ADDRESS TO QUTPUT DELAY
TIME VERSUS TEMPERATURE

WRITE PULSE WIDTH
VERSUS TEMPERATURE

T
Vee=.0v Ve 5.0V
|_10mA L0AD
1
g | o
g ¥ 2
= L2
c =
s 5 {
é N ‘ ; i !
5 —
il mn = . o ——
o )
e z 10
E =
g 10—
2 ‘
! -
N N N

0
550 50 % 50 B
Tp = AMBIENT TEMPERATURE - °C

100 1%

9
5 50 -5 0 5 50 15
Ty - AMBIENT TEMPERATURE - °C

00 125

WRITE ENABLE

QUTPUT

SWITCHING CHARACTERISTICS (T, = 25°C, V.~ =5.0V)

LIMIT (ns) CONDITION
SYMBOL TEST MIN. | 7Yp. [ MAX | LOAD | ¢C NOTE
ta Address to Output Turn-On Delay 16 35 10 mA 30 pF 1
to: Address to Qutput Turn-Off Delay 18 35 10 mA 30 pF 1
twe Write Pulse Width Required to Write 25 15 10 mA 30 pF 2
two Write Delay 30 50 10 mA 30 pF 2

NOTE 1: To test t, and t ., a “Low” must be stored in the cell under test.
NOTE 2: One word is selected during the test.

_j! I-—s.nns —-} r—snns

| A2 200 Y|
150 157
P NpUT o o
SELECT

———l'urr
NG

SUTPUT

1.5¢ L5V

— N e

5.0v

?

470Q
OUTPUT

30pF 1.0kQ

10 mA TEST LOAD
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FAIRCHILD MEMORY MICROLOGIC® INTEGRATED CIRCUIT MuL9035

APPLICATIONS
MEMORY EXPANSIONS: N16 WORDS BY 4-BITS

o
. e
WORD LOCATION ABBRESS WENORY CELL ADBRESS L
| 1|1 | | | ! ik west
B CEEECEE) CEEEEIEC] i o1z
1716 DECHEN 311 17180 DECORER 210
$1 2345611 IMNZRWUIS 123456783

b

IRREBRRN

0 MEMORY CELLS 218
57-‘% lls

IS by bpn; W

BATA VT U5

EF I FEr TN

Py

. 8
IIIFITERIZEEE) =4
—
—
o

WIPCT BATA BUS

ns

T MEMGRY CELS I TR IO T8 MEWRY CEUS 300

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

i
STACK ABpOtSS .4

hohohoh
1710 DECOREN 4310
P123€s58 1NN 123458788

.
l [N
IRRAREANA
ST 218
.

L]

5

LJ

.“ Da b2y WE

o

FEEEEESTE

ol ®
Hel=

|
!

|

TO WEWORY GELLS 318 )

T Y G 3 T8 19 }

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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LPDTuL 9040, 9041 AND 9042
LOW POWER DIODE TRANSISTOR MICROLOGIC®
INTEGRATED CIRCUITS

GENERAL DESCRIPTION

The Fairchild LPDTuL Micrologic@ Integrated Circuit Family consists of a set of compatible,
integrated logic circuits specifically designed for low power, medium speed applications.

The circuits are fabricated with a silicon monolithic substrate using standard Fairchild Planar*

epitaxial processes.
Packaging options include the Flat package and the Dual In-Line package.

Important features of the LPDTuL Micrologic® integrated circuits include the following:

@ Reliable operation over the full military temperature range of -55°C to
+125°C

e 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.

e Single power supply requirement—>5 volts optimum, 4. 5to 5.5 volts range.

& Guaranteed fan-out of 10 LPDTuL unit loads or 1 standard Fairchild
DT.L unit load, over the full temperature and supply voltage range.

® Guaranteed minimum of 450mV noise immunity at the temperature

extremes.

e Typical logic gate propagation delays of 60 ns and binary clock rate of
2.5 MHz.

o Enmitter follower outputs providing good capacitive drive capability.

ORDER INFORMATION

TYPICAL FLAT PACKAGE

TOP VIEW
=  u
| swm— Y}
-éﬁ—r: | e
T ——— 2
B —— |
— —
R
fe1875 e 26 MAx—>]-1875+]
05
J;_——-‘l_}_
T

o20 m | \ F0omax f=—330 MAX —=—NOTE 1
Ja2sTYR. ‘_—/_mi T__:—I__\r_

TYPICAL DUAL IN-LINE PACKAGE
.
|
J—

|

|
| %
NotEs:

1. Leads are intended for insertion in hole rows on 300" centers. They are

purposely shipped witht ‘pasitive™ | 350) misalignment to facihitate insertion

2. Board-drilling dimensions should squal your practice for 2
inch diameter lead.

nal 020

*Planar is a patented Fairchild process.

To order Low Power Diode Transistor Micrologic® integrated circuit elements specify U31XXXX51X for flat packageand UBAXXXX51X

for Dual In-Line package where XXXX is 9040, 9041 or 9042,

PRSI E
FAIRCHILD

SEMICONDUCTOR
313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION
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FAIRCHILD MICROLOGIC® LOW POWER DIODE TRANSISTOR INTEGRATED CIRCUITS

LPDTuL 9040 CLOCKED FLIP-FLOP

DESCRIPTION

The LPDT L 9040 element is adirectly 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,

other data inputs.

Direct set and clear inputs are provided which override all

LOGIC DIAGRAM SHOWING FLAT
OR DUAL-IN LINE PACKAGE PIN
ASSIGNMENT
cP 1 r 3 14 Vee
2! 2 e = 1 s;
0 e W___, . .
Cp L = s — 1 Sp
SePRR |[ FRY, || BN
Q 6 9 Q
GROUND 7 J_

SYNCHRONOUS ENTRY TRUTH TABLES ASYCHRONOUS ENTRY
R-S MODE OPERATION J-K MODE OPERATION TRUTH TABLE
INPUTS @tn OUTPUTS @tn+1 INPUTS @’trl OUTPUTS @tm_l INPUTS OUTPUTS
S1 S2 _ C1 C Q Q S1 C1 Q Q SD CD Q Q
13 12 2 3 13 2 11 4 6 9
L X L X NC NC L L NC NC H H NC NC
L X X L NC NC L H L H H L L H
X L L X NC NC H L H L L H H L
X L X L NC NC H H TOGGLES L L H H
L X H H L H Symbols
X L H H L H H - Most positive logic level
; L - Most negative logic level
H H L X H L X - Either H or L can be present
H H X L H L NC - No change in state
H H H H AMBIGUOUS NOTES:
1. For J-K mode operation connect Pin6 to Pin 3 and Pin9 to Pin12.
2. Asynchronous entries override all synchronous entries.
CIRCUIT DIAGRAM vcfu LOADING RULES
sk i g2z %:ssk sk 23 1 ISK:E INPUT *NORMALIZED
RES. 5°_J‘ ——C10 Res. UNIT LOADS (U.L)
S, S
<1 -
o eo A\ A 01 3 c 0.75 U.L.
1 ©2
24k 3 28K S 28k 324k S c 2.5 U.L
D *D o
¢ 10— . ons, cp 2.5 U.L.
Vec ©
aok OUTPUT FAN-OUT
a 10 U.L.
¢z 30— N - 7 U.L. WITH
Q.Q RESISTOR
N PULL-UP
o 20— D CONNECTED
e TYPICAL I——“” *¥1UNIT LOAD EQUALS 1-LPDTyL
= 9041 OR 9042 INPUT LOAD




| FAIRCHILD MICROLOGIC® LOW POWER DIODE TRANSISTOR INTEGRATED CIRCUITS

LPDTuL 9041 — DUAL 3 INPUT NAND GATE LOGIC DIAGRAM SHOWING FLAT
DESCRIPTION OR DUAL-IN-LINE PACKAGE PIN
. . ASSIGNMENT
The LPDTuL 9041 element consists of two, 3-input positive logic NAND gates suitable
for general logic gate and inverter applications. The unique feature of this gate is | ZMTERFOL Ve
that the output transistor collector and the emitter follower pull-upare not internally ouTPUT 2 weuT
connected. This allows the user to tie collectors to a common node for the wired | FRESTOR NPUT
"OR'" logic function, INPUT 4 INPUT
W s it
INPUT 6 ouTPUT
GROUND | le— i
POSITIVE LOGIC NAND GATE WIRED 'OR’ APPLICATION
A
] Lo z
C o— '?
{ 73,
—_ p(/((/,&O,p
ABC =D D 73
E &—-— 3
F

|
EACH INPUT =1 UNIT LOAD . !
OUTPUT FAN-OUT = 10 UNIT LOADS M@O" e e e e )
= 7 U.L. WITH RESISTOR
PULL-UP CONNECTED

ABC +DEF +-*** +IMN = Z
OUTPUT FAN-OUT = 10 - 3 (NO. OF RESISTOR

EITHER THE EMITTER FOLLOWER OR RESISTOR PULL-UP PULL-UPS)
MUST BE CONNECTED TO THE OUTPUT TO ESTABLISH
THE HIGH LEVEL. ONE PULL-UP RESISTOR IS REQUIRED FOR EVERY 8

GATES CONNECTED TO THE COMMON "OR" NODE.

CIRCUIT DIAGRAM

<
i:zlk 1K 321k

> 3
40k 40k g

AAA

12

40k = = 40k

f
AA

| S—
| A

13

T11

oK

itk AAA
—

RESISTOR VALUES
ARE TYPICAL
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| FAIRCHILD MICROLOGIC® LOW POWER DIODE TRANSISTOR INTEGRATED CIRCUITS

LPDTuL 9042 — DUAL 3 INPUT NAND GATE WITH EXTENDER L0GIC DIAGRAM SHOWING FLAT
INPUTS
DESCRIPTION OR DUAL-IN-LINE PACKAGE PIN
ASSIGNMENT

The LPDT L. 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 oUTPUT | = = Veo
applications requiring a gate fan-in exceeding three, RESISTOR 2 I

PULL-UP 13 INPUT
EXTENR 3 = == 12 NPuT
The DTuL 9933 4-input extender element or equivalent—may be used to provide INPUT 4 = ] = u INPUT
additional diode inputs. Any capacitance added to the extender input will increase wPUT — L = 10 EXTENOER
the turn-on delay of the LPDTuL 9042 gate. Typically, the increase is 10ns/pico- NpUT 6 ? = RESISTOR
farad. Turn-off delay is not affected. GROUND 7 [Em—| | —= OUTPUT
CIRCUIT DIAGRAM 14 POSITIVE LOGIC NAND GATE
[~
2k WY sk 1S 1 S
]
| 2 9 L 2(9)
3 a0 S0 A
1 8 °
c

s
-0

ABC(X)=D
11

EACH INPUT = 1 UNIT LOAD
OUTPUT FAN-OUT = 10 UNIT LOADS

= 7 UNIT LOADS WITH
1a RESISTOR PULL-UP
CONNECTED

AAA

VWA~ W

40k | = = 40k

<
315k 15k <

A
r
i
e
Yy

| TTT

EE3:

3 10

RESISTOR VALUES
ARE TYPICAL

BUFFER ELEMENT

For applications requiring a fan-out exceeding ten, the Fairchild DT uL 9930 Dual 4-Input Gate maybeused. The DT uL 9930 will drive
44 LPDT pL unit loads, while maintaining the same output logic levels as the low power circuits.

The input of a DT 4L 9930 requires the equivalent.of 10 LPDT uL unit loads. Therefore, a low power circuit can drive only one

DT L 9930 input.
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FAIRCHILD MICROLOGIC® LOW POWER DIODE TRANSISTOR INTEGRATED CIRCUITS

OPERATING VOLTAGE CHARACTERISTICS POWER CHARACTERISTICS
WORST CASE OUTPUT LOGIC LEVELS - Vo AND Vg VCC = 5v
INPUT THRESHOLD LEVELS - ViHAND V L EMITTER FOLLOWER PULL-UP
2.3 - - 6.0
W w 9clwo cmc!csn rm!-rmp (lmxnnml
Vo MX @ Voo = 45, Azs
24 2.45 | vy, APPLIED AT DNPUT 5.0
1]
2.0 o 4
20~ o . 1!7 | 4.0
E \[\é\ = 9040 CLOCKED FLIP-FLOP (TYPICAL)
g L6 | ] i ,E
- CIRCLED POTNTS AT -S5°C, 25°C, T = 3.0
2 L2 AND 125°C AR CUARANTEED LIMIT VALUES S
5" 2
> 9041 & 9042 POJER PER GATE GATE "ON" (MAXIMUM)
e 2.0 f f f f T T I
0.8 V15, dmened 0. —] 9041 & 9042 POWER PER GATE GATE "GN" (TYPICAL)
o o] L B R A
Voz. MAX @ FAN-OUT = 10 U,L., 1.0 9041 & 9042 POWER PER GATE GATE “OFF" (MAX:
0.4 405 ¥ S Voo 5.5 ¥, Vo APELTED 10 TNEUTS . 9041 & 9042 POWER PER GATE GATE "OFF"  (TYPICAL)
L i A L
. | M | | 0.25
NG O 0 I l
-5 -5 -5 0 % S0 715 100 15 -5 -0 -5 0 % 50 715 100 15
TEMPERATURE - °C TEMPERATURE - °C
HIGH LEVEL NOISE IMMUNITY LOW LEVEL NOISE IMMUNITY
2.4 T T T T T 0.9 1 T T T T
MINIMUM DC VOLTAGE MARGIN BETWEEN 9040 ;ﬂiﬂg&;ﬂ &E%EM%WA LPDTuL
2.2 | horst cASE RIOH Torvs TRESHGLD by |- WORST CASE LOW INPUT THRESHOLD 9040 —]
V.-V 9041
vou - vm IL oL /"“\ 5042
2.0 Ve = 35 ¥ 0.8 { A
2 2 L/ N
S 18 A e > N
: / : &/[ \ \
3 L6 ‘ Z o1 p v v
. 3 O ~
= Vo, = 5.0V P P
s 1.4 ,/ ,/ cc g Pé | / \ q
& 8 4 \\ \ N
5 12 = 06 & ,
_— <] i
>~ 1.0 el Voo = 4.5 V_| > ﬁ/
s L
= e 2 /
0.8 // 0.5
/ 1 < FAN-OUT < 10 A,svsvccss.sv
0.6 EMITTER FOLLOWER — ] +
v PULL-UP
0.4 - L L 0.4 I
5 -50 -% 0 %. 5 75 100 15 - -5 -5 0 5 5 75 1,0 15
TEMPERATURE - °C TEMPERATURE - °C
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FAIRCHILD MICROLOGIC® LOW POWER DIODE TRANSISTOR INTEGRATED CIRCUITS

TEST CIRCUIT

Vin Vour
TYPICAL = =
AVERAGE PROPAGATION DELAY
LPDTpL 9041 9042 PULSE GEN 0—o0 0~
— .
9% ’ ICL FCL ICL

. \ o o, - e
S % EMITTER FOLLOWER
z \ o CONDITIONS
g \ : Vg ~ 5.0V, 500l (INCLUDING PROBE AND J1G CAPACITANCE
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DTul 9093-9094-9097-9099

DUAL MONOLITHIC, CLOCKED J-K FLIP-FLOPS
DIODE TRANSISTOR MICROLOGIC®INTEGRATED CIRCUITS

TEMPERATURE RANGE: -55°C to +125°C, -20°C to +100°C, 0°C to +75°C

General Description:

o The 9093 and 9094 devices are Dual Monolithic, internally connected J-K flip-flops of the 9945 and 9948
DTuL 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).

o The 9097 and 9099 devices are also Dual Monolithic, internally.connected J-K flip-flops of the 9948 and

9945 DTuL 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:
o Shift Registers
« Two individually operated flip-flops
o Counters

Features:

e Compatible with all DTuL 930 series
o Compatible with TTuL

o Reduced can count

o Greater logic flexibility

TYPICAL DUAL IN-LINE PACKAGE

\"AA~A-A~A A"

1. Leads are intended for insertion in hola rows on .300" centers. They are
Ppurposaly shipped witht ‘positive” (.350) misafignmant to facilitate insertion.

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

TYPICAL FLAT PACKAGE
ABSOLUTE MAXIMUM RATINGS TOP VIEW
Supply Voltage (Vcc) Continuous +8.0 Volts = I 5 14
Supply Voltage (Veo) Pulsed <C1.0 second +12.0 Volts _L= . —
Internal Power Dissipation 25°C Ambient 500 mW 5 ——
Typical Power Dissipation 5 V (Vec) 100 mW T —— 26
Operating Temperature Range - —55°1t0 +125°C = —— l
Storage Temperature Range +65°C to +150°C . n —
Lead Temperature (Soldering 60 second) 300°C 8
LOADING RULES ~55°C to +125C  0°C to Frasmp 2o wo—frion]
o INPUTS 9093/9094 9097/9099 * FANOUT —20°C to +100°C  75°C 05
Ceior Gy = 2 Cr=14 9093—Q|,= Qz,= Q|,= Q= i2 10 l__'._ll_
KgOer=2/€_! KgOI’Kz:z_é 909[1-&:{_)2:@::@—2: 11 Q h—I_T_
horh,=2% Jorl,=2% 9097—Q|=Q2=9_E=Q_z= 11 9
Soi1 OF Spz = 2 Spi Or Spz = 2 909 —Q =0,=0Q = (Tz = 12 10
CD =4
PIN CONFIGURATION: Identical for dual-in-line and flat packages. PURCHASING INFORMATION:
9093/9094 9097/9099
(DUAL 9945/9948 SEPARATE S,; SEPARATE Cp) (DUAL 9948/9945 COMMON Cp; COMMON C,) To order Diode Transistor Micrologic
T = | =3 08 vec = 1 I = 04 Ve Integrated Circuit elements specify
S 1 B .« o @ o U31XXXX5XX for fiat package and U6A-
" : | e XXXX5XX for Dual In-line package,
R =L SR y—= E= 02 x, where XXXX is 9093, 9094, 9097, or
P — o, 0 = — 9099, and 5X is 51 for the —55°C to
) +125°C temperature range, 56 for the
= 19 5, we a0 39, —20°C to +100°C temperature range
o ® _— w® — or 59 for the 0°C to 75°C temperature
o 7) lj 1L ® Qe N (7) (= ) I = 8 o range.
* Fairchild patent Pending
|
FAIRCHILD
I

313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435
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'FAIRCHILD TRANSISTORS DTpL 9093+90949097+9099
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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 (HLLDTuL) 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 HLLDTuL is accomplished with the 9112, shifting from HLLDTxL to CCSL is ac-
complished with the 9109. The 9112 can also be used to drive the xM3700 MOS Multiplexer.

The circuits are fabricated within a silicon monolithic substrate using standard Fairchild Planar* and Epi-
taxial processes.

HLLDTuL elements are available in the hermetically sealed ceramic Dual in-Line Package (DIP), designed for
automated and low cost insertion technigues.

FEATURES

« High Voltage Operation . . . V. Range 12 to 20 V.

o Utilizes inexpensive external input diodes to facilitate a high density building block approach and very
high Logic Fan-In where desired.

s High DG, Noise !mmunity . . . 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 —85°C to 4+-150°C
Operating Temperature 0°Cto +75°C
Ve Pin Potential to Gnd Pin —05Vte +25V
Output Current when output is low 40 mA
Input Current (9109, 9110) 10mA
Output Voltage 25V
Input Voitage (9112) 55V

ORDERING INFORMATION

To order HLLDTxL elements specify UBAXXXX59X, 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
imitar to
JEDEC ?TO?I 16) Outline

|

NOTE ’Jl" 3% NOM_.{

NOTES:

1. Leads are intended tor 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 3 conventional .020 linch diameter iead.

LOGIC DIAGRAM

—2
—4
—6
—3
——10

12

hagos

VCC = Pin 14
GND = Pin 7
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FAIRCHILD
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SEMICONDUCTOR

A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION



FAIRCHILD HLLDTuL INTEGRATED CIRCUITS

ELECTRICAL CHARACTERISTICS

LIMITS
SYMBOL CHARACTERISTIC DEVICE 0°Cc +25°C | _+75°C UNITS | CONDITIONS AND
MIN.  MAX. |MIN. TYP. MAX. IMIN. MAX COMMENTS
Vou Output High Voltage 9110 Note 2 Note 2 Note 2 Volts | Ve =12Vio20V @v
9112 loy = —0.1mA "
leeyd Output Leakage Current 9109 75 10 75 75 | uA Ve =20V @V
Vo =20V .
Vour Output Low Voltage 9109 ‘ Voo =12V @v
9110 0.5 025 05 05 |Volts | I, =10mA H
9112
Vorz Output Low Voltage 9109 Vee =20V @v
9110 1.0 05 10 1.0 |Volts | lo =20mA "
9112
Vi Input Low Voltage 9109 7.05 70 6.8 Input Low Threshold
5110 : ] Velts @Vou
9112 1.05 1.0 0.8
Viu Input High Voltage 9109 86 85 84 Input High Threshold
9110 ) ) Volts @ Vo,
9112 2.1 2.0 1.9
Ie Input Load Current 9109
9110 ~1.20 —-0.80 —1.12 —1.12| mA Vee =20V, Ve =05V
9112
lsc Output Short Circuit 9110 -17 —9.0 -16.3 —15.6 | mA Vee =20V, V) =0V
Current 9112 —24 —1.65 —23 —-23 Vour =0V
lcex Output Leakage Current 9110 . Ve =20V, Vo =20V
0112 75 1.0 75 75 | uA V=0V
lppn Input High Supply 9109 19 28
Current 9110 mA Vec = 20V, Input Open
9112 2 34
I Input Leakage Current 9112 5.0 10 |&A Vec =20V, Vp =40V
Lo Ground Current 9109 Vee =Vour = 25Y,
9110 15 mA Inputs @ GND
9112
tpd + Turn Off Delay 9109
9110 145 300 ns See Fig. 4
9112
4 Turn On Delay 9109
P 9110 % 20 ns | SeeFig.4
9112 30 125
Vin 0" Level A.C. Noise 9110 7.0 Volts | SeeFig. 5
Immunity
Vip “1" Level A.C. Noise 9110 8.5 Volts | SeeFig. 5
Immunity
NOTES:

(1) Tests on 9109, 9110 are performed with FDH6 input diodes.
(2) MIN = Vcc ~2.0V for all temperature
TYP =Vcc —1.5V for 25°C
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FAIRCHILD HLLDTpL

INTEGRATED CIRCUITS

Fig. 1a Fig. 1b Fig. 1c
?
Sek 12k L . Ssk 212k
e 1 16k i6k 3 3
18k l o M3 ]
o— o—i
6k 23 3k35
$3k Q
3
!
1/6 HLLDTL 5109 1/6 HLLDTL 9110 1/6 HLLDTL 9112
HLL - CCSL HLL — HLL CCSL — HLL
Fig. 2a Fig. 2b
OUTPUT LOADS
(LOW LEVEL DRIVE FACTOR)
VERSUS SUPPLY VOLTAGE
! H | |
J‘ T Vo 1.0y
z T
9109: OPEN COLLECTOR 585
1 . suganz 20 = j
LOW LEVEL LOAD FACTOR bendil LOW LEVEL DRIVE FACTOR g 4
[see Fig. 3a) [see Fig. 2b} g2 —
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% v @’m‘”‘-” =
‘\i;
10 L -
2 14 16 8 o
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Fig. 3a Fig. 3b Fig. 3¢
WORST CASE INPUT FORWARD WORST CASE POWER DISSIPATION WORST CASE HIGH LEVEL
CURRENT AND INPUT LOADS VERSUS SUPPLY VOLTAGE D.C. NOISE IMMUNITY
VERSUS SUPPLY VOLTAGE (PER GATE) VERSUS TEMPERATURE
4 n 2 I 1<F.0.<B8
2 | 9110 ONLY
< 100 ERY Voo =2V
£, J17 5
g 2 5 z
g 7 g L g I Vee s 1V
3 5 = = + cc
1150 2 = - i
gl.u — /r = £a %‘-" :
8 A § 2 i <
5 | [ iz Yo — 4 540
Zos A 4 s R et g
S e » _’/,.—" | GATE 'I'DFF‘ MAX. g’z.o Veg® 12V
v T T GAT OFF VP = —
0.6 ! P ISUTERNN R S I o | | i
12 i 16 18 2 12 14 i6 ht:d x 0 -1 50 el
VCC - SUPPLY VOLTAGE - VOLTS VCC - SUPPLY VOLTAGE - VOLTS TA - AMBIENT TEMPERATURE - °C
Fig. 3d Fig. 3e Fig. 3t
WORST CASE HIGH INPUT WORST CASE LOW THRESHOLD WORST CASE LOW LEVEL
THRESHOLD VOLTAGE VERSUS VOLTAGE VERSUS D.C. NOISE IMMUNITY
FORWARD DIODE VOLTAGE FORWARD DIODE VOLTAGE , 0\IERSUS AMBIENT TEMPERATURE
e » 9109, 5110 | o0, suag] g R ;1;,9115 |
g 2 N [ [ 1 ‘ v Vee< v —
X 3 16 RN - ; = | L <F0<z4 |
g i N i ! H
8. B4 4 Tve
§ ’ 2 a \\?\- Zi0 i - m?"ﬂ' i
g P ON 2 NG g
:5-8.4 ; 3 gz.z g — AAG '5‘ - c L
? >_—_41.0 \ % 1 '
Es.2 j \\ g | “ E
3.0 6.8 L AN gs.o - I L
0 0.2 0.4 0.6 0.8 1.0 0 0.2 0.4 8.6 a8 1.0 o 5 50 I+

Vg - FORWARD DIODE VOLTAGE & 10 A - VOLTS

Vg - FORWARD DIODE VOLTAGE @ 0.7mA - VOLTS

Tp = AMBIENT TEMPERATURE - °C
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FAIRCHILD HLLDTuL INTEGRATED CIRCUITS

] Fig. 3i
Fig. 3¢ Fig. 3h TYPICAL A.C. NOISE IMMUNITY
TURN OFF DELAY TURN ON DELAY INPUT VOLTAGE VERSUS
VERSUS AMBIENT TEMPERATURE VERSUS AMBIENT TEMPERATURE PULSE WIDTH
T 2
i ke ) e Lre
SEEHG.A/ 0 SEEFIG. 4T 1 \ ‘
2 350 - B | g \ \ OW LEVEL
‘ I T 2 9109, 9110 MAX. g
z WAk ! L ¥ g HIGH ILE»‘EIN
g ! | 2 gr
S = — — b Z10 3
§ ‘ > g - 9112 MAX. -g&o \Q
:‘iw 1 L_i)/ | :;}oo 9109, 9110 TYP, '_E
; | © a0
L f =t~ 110 TYP.
s Ll | l | R .
0 -3 50 i) 0 5 0 I4] 100 200 300 200 500
TA ~ AMBIENT TEMPERATURE - °C TA - AMBIENT TEMPERATURE - °C PULSE WIDTH - ns
Fig. 4
SWITCHING TIME TEST CIRCUIT
AND WAVEFORMS
PULSE
GENERATOR
Ci = 5.0 pF Includes all probe
C: =10pF and jig capacitance
€L =15pF
in
FDHS input Diodes are
used on 9109, 9110
Vm TEST CONDITIONS
v
i DUT. | DEV. 1 | Vo) | Voe® | YW | Riou_ | Ripus
._.E tpd— 9109 9110 1.5 1.5 5.0 510 36k
Vout = 9110 | 9110 75 75 170 24k 24k
VHZ 9112 932 15 7.5 17.0 24k 24k
4
Fig. 5
A.C. NOISE IMMUNITY TEST CIRCUIT
PULSE
Unused inputs grounded
GENERATOR diodes are FOHS
tr,tf < 10ns Ci = 5.0 pF Includes jig and
FREQ = 1.0MHz G S iabp 2 probecapachunce
In <
| — Voy = 15V
Vin [<—150ns—=1 ,  _ o5y <—150ns—>1 Iv OH
o= U IN
TEST CONDITIONS AND LIMITS
Vi / \ ! V— TEST LIMIT Vee R T, Vi
_L v MIN. MAX. (Volts) (kS2) (°C) (Volts)
= 1P Vo, | 85V 17 2% 25 10
—E, I Vo 7.0V 17 24 25 10
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FAIRCHILD HLLDTuL INTEGRATED CIRCUITS

APPLICATIONS: Fig. 6—CCSL INTERFACING
cesL CCSL—=HLpL HLpL HLpL—=CCSL }:chLF
9112 - alt0 - 9109

* FDHG INPUT DIODES
De-

1 HLLDTL High Level Load Factor
=1 CCSL High Level Load Factor
1 HLLDTL Low Level Load Factor

= 7.5 CCSL Low Level Load Factors

Fig. 7—LAMP DRIVER

Q 20V

e |

@ 20 VOLT LAMP

K—D-

FOH6 w1yt 9109,9110

FIG. 8—DRIVING M0OS3700 MULTIPLEXER OR EQUIVALENT

7.7<Vg<8.8 VOLTS

el .
‘ gz | 1 '
o- —————0 DATA INP
LOGIC ! ,-—D°—| | s“ ur
INPUT] 5700 | L
L - I ____________ I —
CHANNEL BLANKING OUTPUT

Output Levels : min ““1”’" level = Vcc —1.5V
: max ‘‘0"’ level = 0.2V

3-75




FAIRCHILD HLLDTuL INTEGRATED CIRCUITS

Fig. 9—SEQUENTIAL COUNTER

DIODES ARE FDHG OR EQUIVALENT

B By #y ?, ¢; | ¢, |Clock
T T j 1 0 0 0
. ! _4 N _ b g 12, 1 o1 [1
—o8 7 °l—o- B 7 T ols 2, g 0 1 (1)
—o-{C o-{¢C o oHc 1, !
7 2, ] 0o [ 1o o
1 1 0 1
cLock
DIVIDE BY THREE OR THREE PHASE GENERATOR
Iy
A0 i
AN oV,
12k &
‘b
12k
ﬂ
1
O7n
co
MAIORITY GATE : 2 9109
Fig. 10—JK FLIP FLOP
DRIVE
o—s AD $ afl—o
apF—o i—
CLOCK o—] CP - Lo— P -
i—o il—o
SETO -
ALT. DRIVE o—1R t— o—r ob—o
TOGGLE MODE
"”ip ———o0—$ ADp—o S ADp—o
|
° | —o—ro_ t}—o
—o—]CP _ CP _
CPo g N
“0in —o—|R of—o R oo
CLOCK
~T SHIFT MODE
DIODES ARE FOHG OR EQUIVALENT
J K| }Qn+#l
RESETO | o DRIVE L H L
L L Qn
H H Q-n
H L H
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GENERAL DESCRIPTION

The HLLDT 119109 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 Immuniiy and a 20V/100 nsec AC Noise Immunity. The input diode has been left off

the circuit sothat the input can be expanded to any number of inputs which allows maximum flex-

ibility in use.

The 9109 is available in ceramic Dual
FEATURES
CCSL Compatibility

High Voltage Operation 121t020V

Utilizes external input diodes to facilitate high density building block approach

F.O. = 7CCSL
D.C. Noise Immunity of 6.5V’

APPLICATIONS
Interfacing from HLL to CCSL levels.
Line receiver.
General purpose logic level converter

ABSOLUTE MAXIMUM RATINGS
Storage Temperature

Operating temperature

Vee
Output Voltage

Output low current

*Fairchild patent pending

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

-65°C to 150°C
0°C to 75°C
25V

25V

40 mA

HLLDTuL 9109

HIGH VOLTAGE HEX INVERTER

HIGH LEVEL LOGIC DIODE-TRANSISTOR MICROLOGIC® INTEGRATED CIRCUITS
/ A FAIRCHILD COMPATIBLE CURRENT SINKING LOGIC PRODUCT

3-76a

TYPICAL DUAL IN-LINE PACKAGE
{In accordance with JEDEC TO—116}

!

I i
020 MIN—t=ert Loomax }=—375 rve. —}—noTE 1

———

W

AAAAAAA
TUYUUUY

- 280 |
AKX,

NOTES:

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

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

ORDER PART NO. U6A910959X

LOGIC DIAGRAM

1 { ’C 2
D
5 ]I Yo s

VCC = Pin 14
— D

GND = Pin 7
1l !. b 10

L

13‘-——" )&———12

FAIRCHILD
e
SEMICONDUCTOR

A DI¥iSION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION



FAIRCHILD HLLDTuL INTEGRATED CIRCUITS 9109

—

ELECTRICAL CHARACTERISTICS

TVcc

6 Per Package

CIRCUIT DIAGRAM

LIMITS
SYMBOL 0°C 25°C 75°C UNITS CONDITIONS AND COMMENTS
MIN., MAX. | MIN, TYP, MAX, | MIN. MAX,

V=20V, V_ =20V
Ion 75 0.2 75 75 | uA ce * OH
VIL 7.0 6.8 Volts
VOLI 0.5 0.25 0.5 0.5 | Volts VCC =12V, IOL = 10 mA

V... = Yalue indicated

IH  on this table.
VoL2 1.0 0.5 1.0 1.0 Voo =20V, Iy, =20 mA
Vin 8.6 8.5 Volts
IF -1,24 -.81 -1.16 mA VCC =20V, Vg =0.5V
IPDH 30 19 28 mA VCC = 20V, Inputs open
: V.~ =25V, Inputs GnD

TopL, 9.5 60 9.0 mA cc ’

v =25V

our

t_ .+ 145 400 ns
pd See switching time

test cireui
tpd’ 85 200 s est circuit

NOTE: Tests are performed with FDH® input diode.

tpd- R = 5100
tpat R = 3.6kQ

CIRCUIT AND WAVEFORMS FOR SWITCHING TESTS

”L'f:—\"i_

—-»j |“"pd' —-—l tpgt

-

PULSE WIDTH = lus

REPETITION RATE = 500kHz

AMPLITUDE = 12V

PULSE
GEN.

C1=5pF
C2=10pF

*With FDH6 Input Diode
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HLLDTuL 9110

HIGH VOLTAGE HEX INVERTER

HIGH LEVEL LOGIC DIODE-TRANSISTOR MICROLOGIC® INTEGRATED CIRCUITS
A FAIRCHILD COMPATIBLE CURRENT SINKING LOGIC PRODUCT

GENERAL DESCRIPTION -

The HLLDT ;1L 9110 is a high voltage, high threshold hex inverter with extremely good D.C. and
A,C. NoiseImmunity. Thecircuit is useful in applications involving a high noise environment
or high voltage supplies which prohibit the use of DTuL.

The 9110 contains six basic logic building blocks from which more complex functions (Flip-Flop,
Shift Registers, etc.) can easily be built.

‘The 9110 is availabie in the hermetically sealed cermic Dual-In-Line Package (DIP), designed
for automated and iow cost insertion iechniques.

FEATURES
e High Voliage Operation V... Ran v,
@ Utilizes inexpensive external input diodes to facilitate a high density building biock approach
and a very high logic Fan-In where desired,
® High D.C. Noise Immunity 6.5V minimum
@ High A.C. Noise Immunity 10V at 150 ns.

APPLICATIONS

Industrial Control Logic, Automoctive Logic, Lamp Driver, Relay Driver

ABSOLUfE MAXIMUM RATINGS

Storage Temperature -65°C to 150°C

Operating Temperature 0°C to 75°C
VCC 25V

Output Voltage 25V

Qutput low current 40 mA

TYPICAL DUAL IN-LINE PACKAGE

In Azcordance With
JEDEC {TG-116) Outiine

125 TYP, ] -

g I
W T >
+- I i)
4 G i
g >
- i ! W]
= e I o

NOTE 2 = :

280

i WAX, T

NOTES:
1. Leads are intended for insertion i F5ie rows on 300” canters. They are
purposely shipped with ‘positive™ (.350) misalignment to faciitate insertion.

2. Board-crilfing dimensicas shouid equal your aractice for & worventional 020
inch diameter lead.

ORDER PART NO. U6A911059X

CIRCUIT DIAGRAM

g

6 PER PACKAGE 3K

GND

LOGIC DIAGRAM

D
3———{ Jo—7t—4
S T O

vCC = Pin 14
— D
GRD = Pin 7

11— —Do— 10
13— —Do—— ——12

* Fairchild patent pending

3i3 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435
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FAIRCHILD HLLDTyuL INTEGRATED CIRCUITS 9110

ELECTRICAL CHARACTERISTICS

UNUSED INPUTS GROUNDED
DIODES ARE FDH6

Cy = 5pF
Ca = 10pF
TEST CONDITIONS AND LIMITS
TEST| LIMIT Voc | B | Ta
MIN, [ MAX. | (Volts) | kQ °C
VTP 8.5V 17 24;{ 25
VTN 7.0V 17 2, 25

LIMITS
SYMBOL 0°C 25°C 75°C UNITS CONDITIONS
MIN., MAX, MIN, TYP. MAX, MIN, MAX, AND COMMENTS
- v . =(V -2,0V) v =12to 20V
v OH (min, ) ~ cC Volts CC_

OH VOH(typ.) = (VCC -1.5V) Iog = -0-1 mA @VIL
ViL 7.0 6.8 Volts VCC =12to 20V
VOLl 0.5 0.25 0.5 0.5 Volts VCC =12V

IOL =10 mA @VIH
VOL2 1.0 0.5 1.0 1.0 Volts VCC =20V
Iog, = 20 mA @ Vin
VIH 8.6 8.5 Volts VCC =12to 20V
IF -1,24 -0.81 -1.16 -1,16 mA VCC =20V
VF =0,5V
ISC 17.0 9.0 16.3 15.6 mA VCC =20V
Vout =0V
IPDH 30 19 28 28 mA VCC =20V
Inputs open,
IPDL 9.5 6.0 9.0 9.0 mA VCC =25V
Inputs GND
Outputs = 25V
tpd . 145 400 ns See switching
test circuit.
tpd- 100 200 ns
SWITCHING TIME TEST CIRCUIT
_ouT.
3 b vin
PULSE [ 1 sy AT
GEN. : : AJ
C Cp = 15pF =
amp.=12V I ! : : t i L tpd- tpdt
p.w=1ps = | | tpd- : R= 2.4k =
Vin Iq : Do : tpat : R = 24k Vout \
| 1 *INCLUDES JIG CAPACITANCE 7.5v
b DIODES ARE FDH6 I
GND UNUSED INPUTS =
I"
NOTE: TESTS ARE PERFORMED WITH FDH6 INPUT DIODE
A.C. NOISE IMMUNITY TEST CIRCUIT
LOW LEVEL AC NOISE IMMUNITY
1ov m__
DU.T. ViN — VoL
PULSE
GEN. 1
ty t<l0ns 2500 Vour VTN /\
Frerq. = IMHz € G ==C; C = 15pF T
I I (INCLUDES JIG AND = Kl
= = = PROBE CAPACITANCE)
Vin =

HIGH LEVEL AC NOISE IMMUNITY

VIN —L- Vou
10V |-=-150ns—=
}
Vout } \/
Vrp

L1
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GENERAL DESCRIPTION - The DTulL9111 is a Parallel Gated, Clocked Flip-Flop. It features [~
directly coupled units operating on the ''master-slave' principle.

DTuL 9111

PARALLEL GATED-CLOCKED FLIP-FLOP

FAIRCHILD DIODE-TRANSISTOR MICROLOGIC® INTEGRATED CIRCUITS
INDUSTRIAL MICROCIRCUITS -0°C TO +75°C TEMPERATURE RANGE

registers and can significantly reduce can count.

A direct clear input is provided which allows asynchronous entry irrespective of signals

Operation is logically and
electrically identical to the DT1:1.9948 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-

TYPICAL DUAL IN-LINE PACKAGE

290,
310

applied to any other inputs. ] T
g [>
Output buffers provide isolation between the "slave" and the output load, thereby enhancing a0 == % ;
immunity to signal line noise. e (T
—| >
The DTuL9111 is completely compatible with all of the Fairchild 9930 Series Diode-Transistor ﬂ-‘ l Z ;:
Micrologic® integrated circuits. wote2 L s
 erpesey pped wit posne (1500 mreskgnmen 1o focitote sertin.
LOGIC DIAGRAM INPUT-OUTPUT LOADING FACTORS TV"'C“LT‘;‘;“‘”TE:ACKAGE
I:_.] r ]
= ——e —
cp 1h ~ 114 Voo (VCC 5.0V) L — :,T
;a;__‘: — .265
S 2 113 cp [ s = '
e —— __{_
Sy 3:" 112 Cy I | . | |
r—.1575*r—. 65 MAX—»‘O—J!75-—1
Output Drive
s3 4LH 1 c, —_—
Pins 6§ & 8§ = 11 05
Sy 5[] --—I L4110 5 |—=r—L
s T [ T
Q S;-L‘ L L] EB Cs
GND 7] 8 3 Input Loading ORDER INFORMATION:
Top view Pins 2, 3, 4, 5, 9, 10, 11, 12 = 2/3 To order the DTpL9111
Pin 1 =2 element, specifythe fol-
Pin 13 = 3 lowing Part Number:
fs = (s1 . s2 " s3 . S4) Cp , U31911159X for Flat Pkg.
U6A911159X for Dual In-
f, = (€ - Cy+C3- CYC +Cpy Line Pkg.
]
|

313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910.379-6435
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FAIRCHILD DIODE-TRANSISTOR MICROLOGIC®I.C.

SCHEMATIC DIAGRAM

T"cc

3 2.2k3 322k b3
L
. 3.5k 335Kk
6 QO———¢ $——0Q8
14
~ 3k R Vv
F WA 1K
%1,2;( 1.2k 3
) Vee
& 1epo——H—1 3
GND ‘ &ND
s ok GND 1
7
: CVec
Yee 3.2k i; 332k :Ez.sn Vee
) 2.5k
345k5;
‘ : —-M——-ocl 12 3.5k
4 SIO—N— __K i »—[)'—ocz 1 c 10
5 sz{r——M« *: 9k L.._%_‘.”..,.._ . c2 9
(LGND
ocP13
TRUTH TABLE
SYNCHRONOUS ENTRY ASYNCHRONOUS ENTRY*
INPUTS OUTPUTS INPUT OUTPUTS
t t
n n+1
Pin 2 3 4 5 9 10 11 12| 6 8 Pin 1 6 8
L X L X L X L X| NCNC H | NC NC
X L X L X L X L| NC NC L L H
H H X X L X X L H L
X X H H X L L X H L *Asynchronous entry is independent
L X X X H H X X L H of all other inputs and overrides
X L L X X X H H L H synchronous entry.
H H X X H H X X|Undeter-
' mined NOTES:
X X H H X X H H Unr‘:]eifgd' (1) Pin numbers refer to flat package or dual in-line package,
(2) Abbreviations used in the body of tables:
This is a partial table showing significant input-output - R
conditions. Other conditions are similar combina- L low, the more negative voltage level
tions. Operation is best defined by the set and clear H = high, the more positive voltage level
functions shown on Page 1. (in all cases, unused pins have the same effect as high. )
For J-K Mode operation: X = immaterial, either H or L. "has equal effect
Connect 6tolland9; 8to3andSs. NC = no change, the trigger-pulse has no effect on outputs




FAIRCHILD DIODE-TRANSISTOR MICROLOGIC®|.C.

tpd TEST CIRCUIT

I
|

= 50V, T = 25°C)

; CC
v l_ L v RE $20 R C  Min. Max.
N @ out
® ® ? tpd«r 2.0k 30pF 30ns 65ns
)
[+ t 3302 50pF 30ns 75 ns
o— @ DTul Under Test f pd-
PULSEIN| (9 =
2 100ns @ @ Y
hd _L N
r Izom-'
@ =
i 1 WAVE FORMS
Vin
DIODES ARE FD600 OR EQUIVALENT. GND
' t. -—){ le— —»Jl "'"ﬁd"'
ALL C's INCLUDE JIG & PROBE. Vout (____
VMEAS. VMEAS.
- GND
Vmeas. = 1.5V at +25°C

TYPICAL APPLICATIONS

SHIFT
RIGHT
O
J D
" X
e D~
m -
O— y 1
1 D
C
P
e | [

SHIFT
LEFT

SHIFT RIGHT / SHIFT LEFT SHIFT REGISTER




r FAIRCHILD DIODE-TRANSISTOR MICROLOGIC® |.C.

TYPICAL APPLICATIONS

SHIFT

e
=g
Sne

SHIFT REGISTER WITH PARALLEL INPUT LOADING

D>y

SHIFT

COUNT O—
DATAO—

SHIFT O

DATAO-

O —1
CpO |

Cp

SERIAL ENTRY - BINARY COUNTER

THREE STAGE MOIBUS COUNTER

e ———————
FAIRCHILD

I
SEMICONDUCTOR

A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION
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HLLDTuL 9112
HIGH VOLTAGE HEX INVERTER

HIGH LEVEL LOGIC DIODE-TRANSISTOR MICROLOGIC® INTEGRATED CIRCUITS
A FAIRCHILD COMPATIBLE CURRENT SINKING LOGIC PRODUCT

GENERAL DESCRIPTION

The HLLDTuL9112 is a CCSLtohighlevel hex interface element, The 9112 consists of six gates TYPICAL DUAL IN-LINE PACKAGE
{In accardance with JEDEC TO—116)

suitable for converting from CCSL levels up to high logic levels (10V to 18V.) The 9112 is ideal

for driving MOS devices such as the uM3700 element {6 Channel Multiplexer. ) Lo
C
.
The 9112 is available in ceramic Dual In-Line* Package, '
o
o375 TYe.—{—noTE 3
FEATURES g T
L [
CCSL Compatipility a )
. . % O [
High Voltage Operation VCC Range 12to0 20V P )
F,0. = 10HL u 4 3
o i ] g >
Wired-OR Capability wore2— =
l._280_ |
maAx

Good AC Noise Immunity
NOTES:

1. Leads are iniended for insertion in hole rows o
.300" centers. They are purposely shipped with
““positive” (.375) misali to facilitate i i

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

APPLICATIONS
ORDER PART NO. U6A911259X
CCSL—>HL interface element
MOS driver
LOGIC DIAGRAM
ABSOLUTE MAXIMUM RATINGS
: 1 ! ’C 2
Storage temperature -65°C to 150°C 3 B 4
Operating temperature 0°C to 75°C 5——| Yo———s
v 25V VCC = Pin 14
cc s—— e s
Output Voltage 25V ] I: _lt;ND =Pin7
Output low current 40 mA , D° 12

*Fairchild patent pending

g
FAIRCHILD
e ———————

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 HLLDTuL INTEGRATED CIRCUITS

9112

ELECTRICAL CHARACTERISTICS

TVcc

6 Per Package

CIRCUIT DIAGRAM

= ——l [«—tpd- ——]:,,m-r—

o
7.5v
L

- R = 2.4k

tpd "_ PULSE WIDTH = 1ps

toa*: R = 24k REPETITION RATE = 500kHz

v =17V AMPLITUDE = 3V =

C,=10pF

CIRCUIT AND WAVEFORMS FOR SWITCHING TESTS

3-80b

LIMITS
SYMBOL 0°C 25°C 75°C UNITS CONDITIONS AND COMMENTS
MIN, MAX,| MIN. TYP. MAX. | MIN. MAX,
VOH 18 18.5 Volts VCC =20V, IOH = Of 1 mA
(Output High) Vig, = Value indicated in this
table,
VIL 1,0 0.8 Volts
ICEX 75 0.2 75 75 LA VCC =20V, VOH =20. V
(Output Leakage) Vin =0V
VOLl 0.5 0.25 0.5 0.5 Volts VCC =12V, IOL = 10mA
(Output Low) VIH = Value indicated in this
table.
Vi 2.1 2.0 0.8 Volts
VOLZ 1.0 0.5 1.0 1.0 Volts VCC =20V, IOL = 20 mA
IF -1, 20 -0.8 -1,12 -1,12 mA VCC =20V, VF =0,45V
(Input Low)
Isc -2.4 -1,65-2,3 -2.3 mA Voo =20V, Vi = ov
(Output Shorted) VOUT =0V
IPDH 36 22 34 34 mA Vee = 20V, Input open
(Power Diss. )
Ippr, 9.5 6.0 9.0 9.0 mA Vo = 25V, Input GND
(Power Diss. ) VOUT =25V
t_ .+ 145 400 ns See switching time
(Turn Off) test circuit
tpd' 25 200 ns
(Turn On)
Vin




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-paralle! data transfers. The circuit uses TTgL 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

o Synchronous parallel entry

o J, K inputs to first stage

¢ Asynchronous common reset

o Typical nower dissipation of 300 mW

o The input/output characteristics provide easy interfacing with Fairchild DTxL,
LPDT:L, and TTuzL families (GCSL).

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

. Input diede clamping

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

Storage Temperature —65°C to +150°C
Temperature (Ambient) Under Bias —55°C to +125°C
Vcc. Pin Potential to Ground Pin —05Vto+7V

Voltage Applied to Outputs for high output state

ORDER INFORMATION

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

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

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

35
.
| R
o1l | 1
009 \5 ‘
" E—-——o-.zuo MAX. L 4
B .375 NOM.
Mm.‘j !‘_ srom
P ———
}:‘rxﬁ'_'i ST 2
110 :v::' g >
090 g i
¢ oow
B
T}: & ]
023 < (]
MAX. __| s EInY
———ﬁi ‘rw.ms MIN. 20—
NOTES:

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

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

Figure 1

—0.5Vto +V value

—08Vic 4585V

LOGIC SYMBOL

s, +| 5| ¢ ]
J PE Pg Pp P2 P3
Cp 9300 SR

KMR Qo 01 Q2 Q3

IT 15[ 14‘ 13| 12[

Vcc = PIN 16
GND =PIN 8

|

[a] N—
3 rin

o
wl [+

Figure 2

.
FAIRCHIL D

I
SEMICONDUCTOR

A DIVISION OF FAIRCH!LD CAMERA AND INSTRUMENT CORPORATICN




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 sbecial logical features of the
9300 design which provide a high degree of general usefulness are described below:

1. A JK input is provid_ed 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 | — TRUTH TABLE

FOR SERIAL ENTRY
(PE = HIGH, MR = HIGH, (n + 1) indicates

TABLE Il — LOADING RULES (1 U.L. = 1 TTzL Gate Input Load)

state after next clock) INPUTS LOADING
K Qatt,,, J,_K MR, P, P, P, &P, 1UL
PE 23U.L
Lt L c 4uL.
L H Q, at t_ (no change)
HoL || Qoatt, (toggles) ouTPUTS FANOUT
H H H ~
Q0 Q,,Q, Q; &Q, 6U.L.
TABLE 1l
ELECTRICAL CHARACTERISTICS (T, = —55°C to +125°C, Vo = 5.0 V £10%) (Part #U6B930051X)
LIMITS
SYMBOL CHARACTERISTICS —55°C +25°C +125°C UNITS CONDITIONS & COMMENTS
MIN. MAX. | MIN. TYP. MAX. | MIN. MAX
Vou Output High Voltage 22 24 27 24 Volts| Voo =45V, I, = —036mA
Voo Output Low Voltage 04 02 04 04 Volts| Ve =55V, Ig, =9.6mA
Vee =45V, Ig =744 mA
Vin Input High Voltage 2.0 1.7 14 Volts| Guaranteed input high
threshold for all inputs
Vi Input Low Voltage 0.8 0.9 0.8 Volts| Guaranteed input low
threshold for all inputs
I Input Load Current® -16 —1.10 —16 —16| mA | Voo =55V V.= 04V
J,K, MR, P, P,,P, &P, —1.24 —097 —1.24 —1.24] mA | Voo =45V FT T
le Input Leakage Current® 15 60 60 pA | Ve =55V, V=45V
J,K, MR, P,, P, P, &P,
TABLE IV
ELECTRICAL CHARACTERISTICS (T, = 0°C to +75°C, Voo = 5.0 V £59%) (Part #U6B930059X)
LIMITS
SYMBOL CHARACTERISTICS 0°C +25°C +75°C UNITS CONDITIONS
MIN. MAX. | MIN. TYP. MAX. | MIN. MAX.
Vou Output High Voltage 24 24 30 24 Volts |Vee =475V, I, = —0.36 mA
Vou Output Low Voltage 0.45 0.2 -045 045 | Volts |Voc =525V, g = 9.6 mA
Vig Input High Voitage 19 1.8 1.6 Volts |Vee =475V, I, =85mA
Guaranteed input high
threshold for all inputs
Vi Input Low Voitage 0.85 0.85 0.85 | Volts |Guaranteed input low
threshold for all inputs
le Input Load Current* —1.6 -1.0 —-16 —16{ mA |V =525V
JK,MR,P,, P, P, &P, -141 —09 —141 —141} mA  Nec=475V, V. =045V
Ig InP_ut Leakage Current® 15 60 60 A Vee =525V, Vy =45V
J,K.MR, P, P,,P, &P,

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

TYPICAL INPUT AND OUTPUT CHARACTERISTICS

Voo

INPUTS EQUIVALENT CIRCUIT

INPUT CURRENT VERSUS INPUT VOLTAGE
MR, 1. K.P,.P.P, &P, PE cP

0

=3

0
[ : VeSOV | [

T
Veer 5.0V
< M- °C 1 ‘
[ ‘ |

g
o

—
| Voo 5.0V
T4

[Ty 5°C ,

I~

S
=

} | 3 : T

~
S
o
o

bt
%

"

pal

&
o

&
o

/

N
.
&
5}
i
£

11y - INPUT CURRENT - mA
11 - INPUT CURRENT - mA
4y - INPUT CURRENT - mA

EN

-2.0

1

&
s

P
&
. o
s [T
[ ]
&
5

&
R~

-1.0 0 Lo 2.0 3.0

V) - INPUT VOLTAGE - VOLTS

¢ 10 2.0 3.0
V) - INPUT VOLTAGE -VOLTS

O—N
l\\

0 1.0 2.0
Vyn - INPUT VOLTAGE - VOLTS

3.0

Yee
OUTPUTS

EQUIVALENT CIRCUIT

R3

OUTPUT CURRENT VERSUS OUTPUT VOLTAGE
(0. 0. 0. 0.ANDD)

1S U ST VIR SRALALIA £

LOW STATE HIGH STATE
50 7 T T 0 ——
Veer 5.0V ; I L Vec: 5:0V
'1A=1 A PR ——— 5o T &7 |
I -2 T T
- 05— / ‘S | i / {
£ | = i
Z 4 I = 10—+ - -
g &
2 / S . /
S /, =B
o - ay
5 W 5 —
° / ©
T S-ZU /
_8 _O /
10 / s
i i
] ! | !
; ! i
0 30

o 0z 04 06 08 10 12 e o Lo 20 30 40

Vour - OUTPUT VOLTAGE - VOLTS Vgyr - OUTPUT VOLTAGE - VOUTS

5.0
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FAIRCHILD MEDIUM SCALE INTEGRATION - 9300

SWITCHING CHARACTERISTICS (T, = 25°C) (Parts #U6B930051X and U6BI30059X)

SYMBOL CHARACTERISTIC MIN. TYP. MAX. UNITS CONDITIONS & COMMENTS

todt Turn Off Delay 20 35 ns Vee =5.0V, G =15pF

o Turn On Delay 25 45 ns (See Fig. 5 & 6a)

f, Shift Right 15 25 MHz Vee =50V, C =15pF
Frequency (See Fig. 5 & 6¢)

CPow Clock Pulse Width 35 15 ns

t Set-up Time 35 17 ns Vece =50V

t. Release Time 16 0 ns C . =15pF

t,(PE) Set-up Time for PE 45 26 ns (See Figs. 6a & 6b)

t (PE) Release Time for PE 25 10 ns '

toq_ (MR) Reset Time for MR 35 ns

tooc(MR) Recovery Time for MR 20 ns

MR, Min Reset Pulse Width 15 ns

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

RELEASE TIME: t, is defined as the maximum time aiiowed for the jogic ievel to be present at the logic input prior to the clock transition frem low to high
in order for the flip-flop(s) not to respond.

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

rec

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

Figure 3 Figure 4
PROPAGATION DELAY — PROPAGATION DELAY —
CLOCK T0 Q. OR Q: CLOCK TO Q; OR Q,
OUTPUT VS TEMPERATURE OUTPUT VS TEMPERATURE
NI ]/ N /
/
0 52
2 // g //
5w 4 g )
z - > z &
] E 3% M
£ £ A
i=] -3
g % e j i f"\c\//
1 7 1
] o~ TRICK < 2
[ ]
S5 35 <15 +5 B &5 65 8 15 125 5B 55 B S 6 8510515
TEMPERATURE °C TEMPERATURE °C
Vee=t+5V
Vin 2k l
© 1
_l_ 19 4 |5 1|6 |7 |16
Cp 2
]7: P J PEPg Py P2 P3 1
PULSE 4 s |°P 9300 SR Wp——
GEN {Dos— oK MR Qo Q1 02 Q3 GND
5 Tl 15 [14 {13 12 |8
TT,.L 9002
Pulse Generator Output
1. Switching Time (fpd+ & tpd~) Tests _]_
Rise Time < 15 ns — L— =
Fall Time < 15 ns
. ' ’ 4 4 1 Ce includes
Amplitude =~ 4 V l ‘ | | L
Freq. = 2 MHz *+ 59% at 50% duty cycle CL CL CL CL CL '"°b°.:“d Jig
2. Shift Right Frequency Test I I I I capacttance
Rise Time < 15 ns = = = = =
Fall Time < 15 ns
Amplitude =~ 4V @ @ @ @
Freq. = 15 MHz with pulse width VouT Vourt VouTt Vout Vout
adjustment so that Vin has
duty cycle of approx. 509%.
Figure 5 — SWITCHING TIME & SHIFT RIGHT FREQUENCY TEST CIRCUIT
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FAIRCHILD MEDIUM SCALE INTEGRATION - 9300

Fig. 6a Fig. 6b
15 e = 15 fae tr b it DATA — — _ I -
T ! T i SERIAL 1.5v
1y i B
TN R a— U S s —
SERIAL OR DATA
PARALLEL = CPow s e CPow PARALLE — — — — —_—— sy

N

N n W e I~ o oD\ - e

et PEe— R wed
QUTPUT —— ~—me - g -— e 1 '

e o e o] BY

— | - ;
lpf(MR)—’l —.— i

| | cp — — — — 15y
T T | -
W — _ 4 — — 15V ; i ] 5
tod— > e lpde-m e _ ' ! !
MRpy ™ == OUTPUT ‘—\ /—
e R
Fig. 6¢

v W =33ne o \ / \ /——\____
IN

' [ Ay \e—~G6ns

oy — Sl S

(PiN 12 OR 1i}

Vour Frequency = 15 X Vin Fr,eﬁuency

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
} LS DATA IN
| | }
RS DATA IN
J PE Pg P1 P2 P3 J PE Pp Py Py P3
Cp 9300 SR p— Cp 9300 SR o—
i
Q
Cdkmr 00 @ 02 0% Kmr Qo @ @ 03%
v . v :
RS DATA OUT
LS DATA OQUT T e -
CLOCK
MASTER RESET

Figure 7 — EIGHT BIT LEFT/RIGHT SHIFT REGISTER

This register shifts Left or Right on each shift clock, depending upon the condition of the LS/RS SELECT

aepenan € Lo/ RS Sfnfus

input. If this input is high, Right Shift occurs and if low, Left Shift occurs.

ST 7 PARALLEL DATA INPUTS ———————

GND ,
INPUT READ
l I REQUEST
vVee ] PE Pg P1 P2 P3 J PE Pg PL P2 P3
—cp 9300 SR . —Cp 9300 SR 0s
vec——oK MR Qo Q1 Q2 03 ° oK MR Qo @ Q2 Q3 °p—t———SERIAL
Vee Vee l l.w_m_—v == QUTPUT
CLOCK
/9007

Figure 8 — SEVEN BIT PARALLEL TO SERIAL CONVERTER

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

|33456 7 8 9 10 11 12 13 14 1

SELECTOR SWITCH SHOWN IN N=15 POSITION =
5
A

| I —r LT 1
J
Q
.43 PE Pg P1 P2 P3
INPUT ——————————— Cp 9300 SR Q
—qK MR Qo U Q@ 03 8
T |
%-9003
e 5|
finsN

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 fogic inputs to the parallel data lines from an external
source.

LsD MSD
= | SELECTOR L] sELEcTOR
SWITCH SWITCH

[ ]
J PE Pg Py P2 P3 J PE Pg P P2 P3
49002 e, 9300 SR 0 19002 Cp 9300 SR 0
}—OKMR Q AU @ Q3 2 }4KMR Q & Q@ Q3
[ 7] ! 7]
Loos 1
6 |>° —2—9004
) 9007

INPUT

COUNT SEQUENCE )D—‘ Pl
9 0011
8 0001
7 0000
6 1000
5 1100
4 0110
3 1011 Figure 10 — TWO DECADE PROGRAMMABLE DIVIDER
2 1101 This circuit divides by any number “N'' from 1 to 100. The selected N is one greater than is shown on the
1 1110 slide switches. As an example the switches are showing 56, therefore the circuit will divide by 57 with
0 0111 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 muitipurpose decoder designed to accept four
inputs and provide 10 mutually exclusive outputs. The circuit uses TTuL for high speed and
high fan out capability, and is compatible with all members of the CCSL group of digital

integrated circuits.

o Multi-function capability
o Mutually exclusive outputs

e Guaranteed fanout of 10 TTxL loads over the full temperature range and supply

voltage ranges
o High capacitive drive capability
+ Demiuitiplexing capability
o Typical power dissipation of 145 mW

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

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

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

Storage Temperature

Temperature (Ambient) Under Bias

Vcc Pin Potential to Ground Pin

Voltage Applied to OQutputs for high output state
Input Voltage (D.C.)

ORDER INFORMATION

—65°C to +150°C
—55°Cto +125°C
—05Vto+7V
—0.5Vto +V value
—05Vio +55V

Specify U6B9301XXX for 16 pin Duai 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

PHYSICAL DIMENSIONS

011
2009

200 MAX. \
100_y o b 375 oM. =

Y
]

|
I
T

|

EafaA S AL
VYV VY

[
"3

o 280
—4 <015 MiN. 2401

NOTES:

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

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

Fig. 1

LOGIC SYMBOL
5 14 1 2
il
Ao A1 Az A
i/10 DECODER
930
0123456789

LTI

31211 l09 34567

Vec=PIN16  GND=PINB

Fig. 2

FAIRCHILD

SEMICONDUCTOR

A DIVISION 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 ali outputs are high when binary codes greater than nine are applied to the inputs.

The most significant A, input produces a useful inhibit function when the 9301 is used as a 1 out of 8 decoder. This is illustrated in the 1 out of 32 decoder

shown in Figure 9.

The Truth Table and Loading Rules for the 9301 are shown in Table | and Table I1.

TABLE | — TRUTH TABLE

TABLE | —

LOADING RULES (1 U.L. = TTxL Gate Input Load)
Ay A, A, A, 01 23 456 7 89
L L L L LHHHHHHUHHH
HLLL HLHHHHUHHHH
INPUTS L !
L HL L H#H L HHUHHUHHH CADING
HHLL HHHLHBHHHEHH Ao Ay Ay & A, 1 UL
L LHL HHHHULHHUHIHHKH
HLHL HHHHHLHHMHH
L HHL HHHHHHTLUHIUHIKH
HHHL HHHHUHUHUHTLUHH oUTPUTS FANOUT
LLLH oy HHHHHHHHALH 0,1,2,3,4,567889 | 10UL
H L L H HHHHHHUHHUHIL
L HLH HHHHHHHHHH
HH L H HHHHHHHHMHH
L L HH HHHHHHUHUHHH
H L HAH HHHHHHHHHH
L HHH HHHHHHUHAHUHH
HHHH HHHHHHUHUHIHHKH
H = High Voltage Level
L = Low Voltage Level
TABLE Il —
ELECTRICAL CHARACTERISTICS (T, = —55°C to +125°C, V. = 5.0V £10%) (Part #U6B930151X)
LIMITS
SYMBOL CHARACTERISTICS ~55°C +25°C +125°C UNITS CONDITIONS
MIN. MAX. | MIN. TYP. MAX. | MIN. MAX.
Vor Output High Voltage 2.4 24 27 24 Volts Voc =45V, |5y =—0.6mA
Voo Output Low Voltage 04 02 04 0.4 Volts Vee =45V, g =124 mA
Vee =55V, Ig = 16.0mA
Viu Input High Voltage 2.0 1.7 14 Volts Guaranteed input high
threshold for all inputs
Vi Input Low Voltage 08 0.9 0.8 Volts Guaranteed input low
threshold for all inputs
-1.6 —1.10 —1.6 —1.6 mA Voe =55V
1 I £C V=04V
F D 12 097 —1.2 128 mA | Vec=45V | F
lr Input Leakage Current 15 60 60 1A Ve =55V, Vp =45V
tpd* Turn Off Delay Input to Qutput 23 35 ns Vee =50V
oo Turn On Delay Input to Output 20 30 ns C = 15pF
See Fig. 8
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FAIRCHILD MEDIUM SCALE INTEGRATION - 9301

TABLE IV —
ELECTRICAL CHARACTERISTICS (T, = 0°C to +75°C, Vo = 5.0V +50) (Part #U6B930159X)
LIMITS
SYMBOL | CHARACTERISTICS .ee ) +28°C +75°C_ | UNITS CONDITIONS
MIN. MAX. | MIN. TYP. MAX | MIN. MAX T
Vo Output High Voltage 24 24 30 24 Volts | Voo =475V, I =—06mA
Voo Output Low Voltage 0.45 0.2 045 0.45 Volts Vee =475V, I, =141 mA
Voo =525V, 1 = 16.0 mA
Vin input High Voltage 1.9 1.8 1.6 Volts Guaranteed input high
threshold for all inputs
Vi Input Low Voltage 0.85 0.85 0.85 Volts Guaranteed input low
threshold for all inputs
—16 —10 —18 —16 | mA Voo = 5.25V
le Input Load Current —T4 —09 —IAL —TaT [mA | Voo=Anv] e 0V
lg Input Leakage Current 15 60 60 KA Voc =525V, V; =45V
tods Turn Off Delay Input to Output 23 35 ns Vee =50V
e Turn On Delay 20 30 s C =15pF
' See Fig. 8
TYPICAL INPUT AND OUTPUT CHARACTERISTICS SWITCHING PERFORMANCE
Fig. 3 Fig. 6 Fig. 7
INPUTS iNPUT CURRENT VERSUS TYPICAL TURN ON DELAY TYPICAL TURN OFF DELAY
o INPUT VOLTAGE VERSUS TEMPERATURE VERSUS TEMPERATURE
EQUIVALENT CIRCUIT > [Voers5v T | ® “
Vee o k1A= | ;
. @ @
< 05 / - " 2
: / L n i %
g T s l E] i d
£ z ; & L e
% 15 % 2 ~‘\\ g % ‘.E —
v L :. 16 "
= 25 = £ |
See Fig. 5 L eeriq.
8.0 ‘»’fﬁ 5 £v 8.0 ; ZSE:EF{ZS;,S‘F’ ;
= = a5 0 L1 LY
-1.0 0 10 2.0 3,0 4.0 55 -3 <15 5 5 & 6 8 105 15 S5 -3 <15 5 5 45 65 8 105 125
Vi - INPUT VOLTAGE - VOLTS Ty, - AMBIENT TEMPERATURE - °C Tp - AMBIENT TEMPERATURE - °C
Fig. 4 OUTPUT CURRENT VERSUS
OUTPUTS OUTPUT VOLTAGE
OUTPUT LOW
EQUIVALENT CIRCUIT T T Vee=5V
| Vee=amv ccC
T4 5C
OUTPUT LOW »
- ~ B T % 2ka
= <
g 2 VIN
I = ‘ J_
— % 10 : PULSE HTTel V3 =
D 1 // GEN [ 1_]9002 . -
3 ! 2
-0 ISpF 15| 14 1| 2
4
— I Ao A1 Az A3
= =
= = oL 9301 1/10DEC.
-1.0 -0.5 0 0.5 1.0 15
Vou - OUTPUT VOLTAGE - vOUTS PULSE GEN CHARACTERISTICS 0123456789
Fig. 5 OUTPUT CURRENT VERSUS FREQ = 1 MHz TTT T TT Vour
OUTPUT VOLTAGE PULS
OUTPUT HIGH 0 ___OUTPUT HIGH LSE WIDTH = 100ns 131211109 | 4567
| T ; T tr=tf < I15ns 3
Vee 50 E’[fg A / RER AMPLITUDE = 4V &
= | L PIN16=5V T *
T / % INCLUDES ALL PROBE AND JIG CAPACITANCE p|N 8 =GND =
£
E / . ViN
E® 15V 15Y
f; Ead tpd+re— tpd
gl |.5V3L -1.5V
_ Vout
-0 0 L0 3.0 5.0 7.0 9.0
Fig. 8 — SWITCHING TIME TEST CIRCUIT AND WAVEFORMS

1

Voyg - OUTPUT VOLTAGE - VOLIS




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 apphcaﬂons The
general purpose nature of the 9301 is indicated by its use in the following applications.

20| 2! |22 23] 2%
GND

L"ICW , STROBE

Ag Ay Ap A3

1710 DECODER :
930l

0123456789

[ ITTTTTT

Apg A7 Az Agz Ap Ay Az A3 Ao A7y A2 A3 Ao A A2 A3
1/10 DECODER 1710 DECODER 1710 DECODER 1/10 DECODER
930l 930l 930l 9301
0123456789 0123456789 0123456789 0123456789

TITTTTT3  TITTT1I78 TTITTT77 (1111117

01234567 8 91012131415 16 18 20 22 24 26 28 30

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

BCD CODE
Xo X Xy X3 X3
l OUTPUT SELECTION
BCD CODE
l D%?g:l-? L 8421 5421 EX(;ESS 4221
Ao Ay A A3 Ao Ay Az A3 0 0,18 | 0,18 3 0,18
1710 DECODER 1710 DECODER 1 1,19 | 1,19 4 1,19
930| 930l 2 2 5 2
0123456789 0123456789 3 3 3 6 3
4 4 4 7 6
5 5 8,10 8,10 9,11
6 6 9,11 9,11 14
7 7 12 12 15
8 8,10 13 13 16
0123456789 101I213141516171819 S S11 | 14 1 v

OUTPUTS

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

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

ADDRESS  DATA

ADDRESS TOUTPUT
A B C A B C | LINE
L 1 ooo0| o
Ao Ay Az Az | 0 0 I
I/10 DECODER O1 O 2
930! 1ol 3
0123456789 00 ! 4
T ?T T ‘l? Y T‘? ‘I? 1 0 | 5
Xo| X2 X4|X5‘)—(o o i 6
X; X3 X5 X7 X bt 7
Data may be routed from a source to any of 8 outputs by addressing that output.
All non-addressed outputs remain high.
Complements of outputs 0 and 1 are available at outputs 8 and 9 respectively.
Fig.-11— DIGITAL DEMULTIPLEXER
INPUT
Ag A Az Az
9301 /70 DECODER
456789 Each output of the 9301 may be considered a minterm of the input code.
o 9 0 O f]? ‘T’ Several sums of minterms may he generated economicaily using discreie

IC gates and one 9301 decoder.

P 1 I I B I
s [ LI LI

+
+ABCD + ABCD
D |
owreur el LI L[ L[
OUTPUT Q ____I——L___

Fig. 12— MINTERM GENERATOR
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9304
MS| DUAL FULL ADDER

A FAIRCHILD COMPATIBLE CURRENT SINKING LOGIC PRODUCT

GENERAL DESCRIPTION — The 9304 consists of two independent, high speed, binary PHYSICAL DIMENSIONS
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 i r%g
majority gating. The circuit uses TTuL for high speed, high fanout operation and is com-
patible with all members of the CCSL group of digital integrated circuits. on
o \
!
.100 a0 e L.375 NOM-‘
MIN. ! J’
e Multi-function capability }:] Ly 1 e
2 15|
e 8ns carry propagation delay 0 3 1s

o Complementary inputs and outputs available
* Typical power dissipation of 150 mW

- J
023
o The input/output characteristics provide easy interfacing with Fairchild DTuL, :

LPDTuL and TTuL families (CCSL).

o All ceramic “HERMETIC" 16-pin Dual In-Line® package

785
750

v
P
-
L
>
>

sy

T

——I Lms MIN.

NOTES:
1. Leads are intended for insertion in hole rows on

280
24071

e Input clamp diodes iimit high speed termination effects 300" centers. They are purposely shipped with

“‘positive’ (.375) misatignment to facilitate insertion.
2. Board-drilling dimensions shoutd equal your
practice for a conventional 020 hinch diameter lead

ABSOLUTE MAXIMUM RATINGS (above which the useful fife may be impaired) Fig. 1
Storage Temperature —65°C to +150°C
Temperature (Ambient) Under Bias —55°Cto +125°C
VCCpPin Pote(ntial to éround Pin —05Vto+7V LOGIC SYMBOL
Voltage Applied to Outputs for high output state —0.5Vto +V, value 2] A cmo_ii_
Input Voltage (D.C.) —05Vto +5.5V _—3_‘ B9:-104s 7
4] cFA 1s 6

ORDER INFORMATION

Specify U6B9304XXX for 16 pin Dual In-Line package where XXX is 51X for the —55°C to 4125°C temp-
erature range, or 59X for the 0°C to +75°C temperature range.

*Fairchild patent pending

B Y =

Voo = PIN 16
GND = PIN 8

Fig. 2

—————————
FAIRCHILD

R
SEMICONDUCTOR

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



FAIRCHILD MEDIUM SCALE INTEGRATION « 9304

FUNCTIONAL DESCRIPTION

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

The Truth Table and Loading Rules for the 9304 are shown in Table | and Table II.

TABLE | — TRUTH TABLES
ADDER 1 . i  ADDER 2
INPUTS OUTPUTS ' INPUTS OUTPUTS
c B A|T § s T 8 A B, K, |C S 3
L L L} H HIL L L L L L | H HL
L L H | H L H L L L L HI|HW L H
L H L H L H L L L H L H L H
L H H L H L L L L H H L H L
oLt H L H LWLt H H L
HoL oW L L L L H L H!H HL
H H L L H L L L H H L H L H
H H H L L H L L H H H H L H
L H L L L H H L
L H L L H| H L H
L H L H L H H L
L H L H H|l H L H
L H H L L | H HL
I L H H L H| H H L
TABLE I — L W H H L | H H L
LOADING RULES (1 U.L. = TTL Gate fnput Unit Load) L H H H H O HOHL
" H L L L L H L H
INPUTS TOADING HoL L L H L HtL
H L L H L L H L
FAl A, B&C 4U.L. H L L H H L L H
FA2 | T,B,&C 4UL. HoLoH o L-L WL
H L H L H | H L H
A &B, 1U.L. H L H H L L H L
: H L H H H L H L
OUTPUTS FANOUT W H L L Ll W L ow
A1 | To 7UL. H H L L H I L HL
— H H L H L | H L H
S UL H O H L H H | L H L
S 10U.L. H H H L L H L H
: H H H L H H L H
A2 | C, : 7UL W OH W oH L H L H
S UL H H H H H H L H
3 10U.L ‘
H = High Voltage Level
L = Low Voltage Level
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FAIRCHILD MEDIUM SCALE INTEGRATION - 9304

TABLE It —
ELECTRICAL CHARACTERISTICS (T, = —55°C to +125°C, V.- = 5.0V £100) (Part #U6B930451X)
LIMITS
SYMBOL CHARACTERISTICS ~55°C +25°C +125°C UNITS CONDITIONS
MIN. MAX. [MIN. TYP. MAX | MIN. MAX
Vou Output High Voltage 2.2 24 27 24 Volts | Vo =45V, Iy =—1.2mA (Pins 7 &9)
Vee =45V, loy = —1.08 mA (Pins 6 & 10)
Vee =45V, I, =—084 mA (Pins5&11)
VoL Output Low Voltage 0.4 021 04 0.4 |Volts | Voo =55V, lo =16 mA(Pins7&9)
lo, = 14.4 mA (Pins 6 & 10)
1oL = 11.2 mA (Pins 5 & 11)
Ve =45V, Iy =124 mA (Pins7 & 9)
o = 11.2 mA (Pins 6 & 10)
fo, = 8.7 mA (Pins 5 & 11)
Viy Input High Voitage 2.0 1.7 14 Voits | Guaranteed input high
threshold for all inputs
Vi, Input Low Voltage 0.8 0.9 0.8 | Volts Guaranteed input low
threshold for all inputs
Ie Input Load Current —16 —-11 —16 —16
41, Input Load Current —64 —44 —64 —6a4 | M | Vec =55V zF = g‘; ‘\’,
=2J.0Von
I Input Load Current —-1.24 —0.97 —1.24 —1.24 R
A Input Load Current —4.96 —3.88 —496 —g9g| M | Vec=45V | otherinputs
Ig input Leakage Current 15 60 60 Vee =55V, ¥y =45V
41y Input Leakage Current 60 240 240 uA Ground on other inputs
toas C toCq 8 13 ns
Vee =50V
toa C toCq 8 13 ns ch= 15 pF
_ See Fig.11
s AtoS 28 40 ns ee e
ty_ A toS 25 35 ns
TABLE IV—
ELECTRICAL CHARACTERISTICS (T, = 0°C to +75°C, Vo = 5.0V :5%) (Part #U6B930459X)
LIMITS
SYMBOL CHARACTERISTICS 0°C +25°C +75°C UNITS CONDITIONS
MIN. MAX. [ MIN. TYP. MAX | MIN. MAX
Vou Output High Voltage 24 24 30 24 Volts | Voo =475V,1g, = —1.2mA (Pins 7 &9)
Voo =475V, 15, = —1.08 mA (Pins 6 & 10)
Voo = 475V, | = —0.84 mA (Pins 5 & 11)
Vo Output Low Voltage 0.45 0.21 045 045 | Volts | Vo =5.25V, 15 = 16 mA (Pins7 &9)
lo, = 14.4 mA (Pins 6 & 10)
1o, = 11.2 mA (Pins 5 & 11)
Voo =475V, 15, = 141 mA (Pins 7 & 9)
lo, = 12.7 mA (Pins 6 & 10)
lo, = 9.85 mA (Pins 5 &11)
Vi Input High Voltage 19 18 1.6 Volts | Guaranteed input high
threshold for all inputs
Vi, Input Low Voltage 0.85 0.85 0.85 | Volts | Guaranteed input low
threshold for all inputs
e Input Load Current -16 -10 -16 —16 mA Voe =525V, Ve =045V
41 Input Load Current —64 —40 —64 —64 Vp = 5.25 V on other inputs
I Input Load Current -141 -09 -1.41 —141 A Vo =475V, Vp =045V
4 Input Load Current —5.64 —3.6 —5.64 —564) ™ Vi = 5.25V on other inputs
Ir Input Leakage Current 15 60 60 A Vec =5.25Y, Vp =45V
4 Iy Input Leakage Current 60 240 240 Ground on other inputs
s C toCy 80 15 ns
Voo =50V
8. 15 cc
toa— € toCq 0 ns G = 15 pF
- See Fig. 11
s AtoS 28 45 ns &
tog A toS 25 40 ns
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*u

= ns

'kw - CARRY TURN-ON DELAY TIME

TYPICAL INPUT AND OUTPUT CHARACTERISTICS

INPUT CURRENT VS INPUT VOLTAGE

INPUTS FIG.3 PINS 1,2, 3,4,12,15
0 s i ‘ 0.5
. EQUIVALENT CIRCU!T . 8L e 7 . .
05—t .
; [ E .5
g // g
g / - fre :;5.‘ -L5
Z s : g
. / N -
= 1 =
- / ‘ = s
3.5 f e
!l N
a5l Ll i
1.0 0 1.0 2.0 3.0 4.0 3.5

¥y - INPUT VOLTAGE - VOLIS

FIG. 4 PINS 13, 14

Veg® 5.0V I
-F,—25%
A T
I ]
| i
] |
0 0 Lo 2.0 3.0 40

¥y ~ INPUT VOLTAGE - VOUTS

QUTPUT CURRENT VS OUTPUT VOLTAGE

OUTPUTS - FIG. 5 LOW STATE FIG. 6 HIGH STATE
LOW STATE HIGH STATE e T O s ] T ‘, !
lvcc Ty 5°C 0tTa 5% —
- > |
L O . , e < - ‘ [
E € /
5 v/ 5 j
E % T T g !
§ / “:‘i 0 ,/
5 0 ! % / -
‘5 0 T /«'/ ' l'g' 50 / f ¢
< " e - 4 ‘
¥ SemanEaEe
= = - 30 btk i : -70 .
- 1 Lo 66 B2 C 82 06 LB L4 S8 Lo 30 5.0 7.0 2.0
= Voy - OUTPUT VOLTAGE - VOLTS Vgu7 - OUTPUT VOLTAGE - VOLTS
Fig. 7 Fig. 8 Fig. 9 Fig. 10
TYPICAL CARRY TURN ON TYPICAL CARRY TURN OFF TYPICAL ADD TURN ON TYPICAL ADD TURN OFF
DELAY TiME DELAY TIME DELAY TIME DELAY TIME
VERSUS TEMPERATURE " VERSUS TEMPERATURE P VERSUS TEMPERATURE . VERSUS TEMPERATURE
2 Pl 28
2 : S
> 16 § » S ; =l
3 'z A 13 e
2 I = a i i T
5 1 4 ) . N =t 5 . ——
g L1 paun £ | g ; ‘
[~ ; 8.0 . i o % + 5 16 T
z ] ! 2 ! = L E 5
\S:e,e,Fzg;Zau' 40 ; ?,“‘“.9;\’".,- L) E —f T f:ee‘ﬁ:g;!fw_ Fso \S/eéFiq; 7nv_
i i Voo 5.8V i | Vi = 5.0V oo =5
C = 15pF n TC 15 c 155 Fo R
ek 1] 1 ; N - i H [ i1 0 i i i
S5 % 15 5.0 %5 & 65 8 105 125 55 3% -5 50 %5 &5 6 85 105 15 ’ 55 -3 <15 5.0 B 45 6 & 105 125 503 15 505 &H 65 85 1515
Ty - AMBIENT TEMPERATURE - °C Ty - AMBIENT TEMPE RATURE - °C Ty ~ AMBIENT TEMPERATURE - °C Ty - AMBIENT TEMPERATURE - °C
vee VouT1
vin 15V 15V
){w'e a{tpd_t«
VouT 15V 15V
%4 TTul9002 '
PULSE 5 =
GEN. I 4 | Veg = PIN 16
GND = PIN 8
I 14
= A Co VIN 5 v 1.5 v
FREQUENCY ~ 2.0 MHz 13 = 9304

PULSE WIDTH ~250ns -

RISE TIME < 15 ns

FALL TIME <15 ns
AMPLITUDE=~4.0 V

T A s 1] SP*

&= 12de s

>

220k0
*INCLUDES PROBE AND JIG T
CAPACITANCE Vee

Fig.11-— SWITCHING TIME TEST CIRCUIT AND WAVEFORMS
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FAIRCHILD MEDIUM SCALE INTEGRATION - 9304

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

C B A
9304 FA 1
S S8 Cp

C B A
304 FA 1 9304 FA 2
Co S S G

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.

Cin X1 Y1 X2 Y2 X3 V3
o _—
C B A C B A C B A
9304 FA 1 9304 FA 2 9304 FA 1
s S Co S S Cg S S Cp
§1 S1 Sy §2 §3 S3

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

PROPAGATION DELAY AND
PACKAGE COUNT AGAINST
WORD LENGTH FOR
RIPPLE CARRY ADDITION

%0 2
30 v 15
: Nyt
> $ o
= S 3
2 & A g
z M A 0 &8
£ S =]
3 & g
< s ]
g S
g s
100 /‘, 5.0
0 ]
0 10 2 E} [
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.




FAIRCHILD MEDIUM SCALE INTEGRATION « 9304

GND.
T,—
FROM l
STAGE C B A
x-1 9304 FA 2
S S Co
b T ]
] L
¢C B A

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

tended

Ax BX CX Dx Ex FX
| | | | | |
cC B A cC B A
9304 FA 1l 9304 FA 1
s S Cg s S Co
I S O

9304 FA 2

T

S S Cp
T
Sy Cx

——..—’CE

TO STAGE

TO PARALLEL ADDER

to multiplication, divi

Fig. 15 — ADDITION OF SIX VARIABLES

Cbx+l

b C,

Ag A1 Ap A3 Az Ag Ag Ay Ag
i 58—| GND.
C B A C B A C B A
9304 FA 1 9304 FA 1 9304 FA 2
S § Cp S s Co S § Co
[*]
Ty Tl [y
e
Q 6@
C B A
9304 FA 2
S S Cgo
T 1
0DD PARITY {EVEN PARITY

Fig. 16 — BYTE PARITY GENERATION OR CHECKING

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

e ——————
FAIRCHILD

I —
SEMICONDUCTOR

A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION
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GND.
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Fig. 17 — 4 BIT PARALLEL GRAY TO BINARY CONVERSION

A 4 bit parallel hinary 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

o BUILT-IN CARRY/BORROW CIRCUITRY

« TYPICAL POWER DISSIPATION OF 350 mW

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

e ALL CERAMIC HERMETIC 24 PIN DUAL IN-LINE PACKAGE

= INPUT DIODE CLAMPING

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

Storage Temperature —65°C to 4-150°C
Temperature (Ambient) Under Bias —55°C to 4-125°C
Ve Pin Potential to Ground Pin —05Vto +7V
Voltage Applied to Outputs for high output state —0.5 VoV value
Input Voltage (D.C.) —05Vio 455V

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
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LOGIC DIAGRAM
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FAIRCHILD MEDIUM SCALE INTEGRATION « 9306

times specified under “Switching Characteristics.”

MODE SELECTION SCHEME

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
{rapped—information--in - the -master -is-{transferred- o the -siave-and-is-reflected—at - the—-outputs—When-the—transfer—is—completed—both—the masterand—
the slave are steady as long as the clock input remains high, and regardiess of the logic state at any other input to the device. During the high to
low transition of the clock input, first the transfer path from master to slave are inhibited, leaving the slave steady in its present state, secondly, the
data inputs (R and S) are enabled so that new data can enter the master. As a result of this synchronous operation higher clock frequency is
possible and much less external logic is required in most applications. Mode selection is accomplished as shown in the table below. However, several
restrictions are placed on the manner of selection. First, the transition of CE from high to low or of PE from low to high may only be done when CP
is high. Second, any change of CD must be done only when CP is high. The remaining transitions may be made by following the setup and release

LOADING RULES
(1 U.L. =1 TTul input gate load)

PE | CD | CE Mode
ol ol o presetting INPUT FAN IN
0] 0f 1 presetting €D, CE,, CE,, CE,, 1 Unit Load
0 1 0 presett'ing CE;, CE,, CE; 1 Unit Load
0| 1 1| presetting CP, PE 2 Unit Loads
1 1 1 count up .
1 0 1 count down Po, P, Py, P, 24 Unit Load
lolol m z;:';:gz OUTPUT FAN OUT
Qoy Qp er Qgr TC 6 Unit Loads
Note: CE = CE CE,* CE,- CE,* CE,- CE,
ELECTRICAL CHARACTERISTICS (T, = —55°C to +125°C, Voc = 5.0V :109%)
LIMITS
SYMBOL CHARACTERISTICS —55°C +25°C +125°C UNITS CONDITIONS & COMMENTS
MIN. MAX. | MIN. TYP. MAX. | MIN. MAX.
Vou Output High Voltage 24 24 27 24 Volts Vee =45V, |gy=—036mA
Voo Output Low Voltage 04 02 04 04 Volts Ve =55V, |, =9.6 mA
Vee =45V, I, =744 mA
Viu Input High Voltage 20 1.7 14 Volts Guaranteed input high
threshold for all inputs
Vi Input Low Voltage 0.8 0.9 0.8 Volts Guaranteed input low
threshold for all inputs
Ie Input Load Current —16 —-10 —16 —16 mA
E,E,E,EE,E,CD
21 Input Load Current —3.2 —-20 -32 -32 | mA Vee =55V
CP, PE Ve =04V
241, Input Load Current -1.07 -7 —107 =107 | mA
Py P, P, P,
Ig Input Leakage Current 60 10 60 60 uh
Eo E;» Egr E5 B, E, €D
21y Input Leakage Current 120 20 120 120 uh Ve =55V
CP, PE Ve =45V
EAN Input Leakage Current 40 7 40 40 uA
Py PP, Py
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FAIRCHILD MEDIUM SCALE INTEGRATION - 9306

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

LIMITS
SYMBOL CHARACTERISTICS 0°C +25°C +75°C UNITS CONDITIONS & COMMENTS
MIN. MAX. [ MIN. TYP. MAX. | MIN. MAX.
Vou Output High Voltage 24 24 30 24 Volts Vec =475V, lgy = —0.36 mA
VoL Output Low Voltage 045 02 045 045 Volts Ve =525V, I, = 9.6 mA
Viy Input High Voltage 19 1.8 16 Volts Vee =475V, I =85mA
. Guaranteed input high
threshold for all inputs
Vi Input Low Voltage 0.85 0.85 0.85 | Volts Guaranteed input low
threshold for all inputs
I Input Load Current -1.6 —10 —16 —1.6 mA
E,E.E,EE, E;,CD
21 input Load Current -3.2 -20 -3.2 3.2 | mA Vee =525V
CP, PE V=04V
%1 Input Load Current —1.07 -7 =107 —1.07 | mA
o CPoPuPPs ] _ . ;
I Input Leakage Current 60 10 60 60 7.\
E, E, E, E; E, E;, CD
21, Input Leakage Current 120 20 120 120 uh Vec =525V
CP,PE V, =45V
21, Input Leakage Current 40 7 40 40 uh
Por Py Py Py
SWITCHING CHARACTERISTICS (T, = 25°C)
SYMBOL CHARACTERISTICS MiN. TYP. MAX. UNITS CONDITIONS & COMMENTS
ta, @ Turn-Off Delay 20 ns
tog (@ Turn-On Delay 20 s XC‘:— =155;)FV
t g, (1C) Turn-Off Delay for TC 40 ns Fig. 1)
tpd_ (TC) Turn-On Delay for TC 30 ns
t, (CE) Set-Up Time for CE 25 ns Ve =50V
t. (CE) Release Time for CE 25 ns €, =15F (Fig.2)
t Set-Up Time for Data 15 ns
t, Release Time for Data 15 ns ‘éC(E_ =155‘on
t,(PD) Set Up Time for PE 20 s gy
t, (PE) Release Time for PE 20 ns

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

RELEASE TIME: t_is defined as the maximum time allowed for the logic level to be present at the logic input prior to the clock transition from low
to high in order for the flip-flop(s) not to respond.
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FAIRCHILD MEDIUM SCALE INTEGRATION - 9306
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Fig. 3
APPLICATIONS
PARALLEL INPUT ENABLE -
COUNT DIRECTION
—
L
L1 & 111 o 1 1 1 1 [ I
cp Cose Py p, Py Py Core Py p Py P Core Py Py P Py Core Py P P Py
t'ur/m &WER b u UP/DOWN n?c?b: COUNTER M cplllm IIS::J‘DE COUNTER T CPIPIM él:“;ﬁ COUNTER L g
T e o g 0 g 7 o6 0 7 o 0, 0
1T 1 1 | I LR LR
COUNT ENABLE ' ' >
TO MORE
SIGNIFICANT =
DECADES >
—

Fig. 4
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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 fo drive a seven segment
numerical display. The decoder can be used with seven segment incandescent lamp, neon.

PHYSICAL DIMENSIONS

he—-310.
electro-luminescent. or CRT numeric displays. The 9307 is compatible with all other Fairchiid mj
CSL devices. ——
CCSL devices 1
011
009
o CCSL COMPATIBLE 100 TR e o]

AUTOMATIC RIPPLE BLANKING FOR SUPPRESSION OF LEADING EDGE ZEROES MiN
LAMP INTENSITY MODULATION CAPABILITY

.

(—‘ -‘AT

.
et

o LAMP TEST FACILITY }: gl 167
o BLANKING INPUT 59 q b
e ACTIVE HIGH OUTPUTS g B s
o ALL CERAMIC “HERMETIC" 16 PIN DUAL L 21 g ’T’
IN-LINE* PACKAGE OTZ; -
MAX. . J i QE_L
—-; L 015 MIN ].__ggg_.
NOTES:

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

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

Fig. 1

LOGIC SYMBOL
71 26 3 5
ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired:

Storage Temperature ~-65°C to +150°C
Temperature (Ambient) Under Bias --55°C to +125°C
V¢ Pin Potential to Ground Pin —05Vto+7V
Voltage Applied to Outputs for high output state --0.5Vto V. value AgA; Ay Ay LTRBI
Input Voltage (D.C.) —-0.5Vto+55V
9307 7S DECODER
RBOa b ¢ d e f g
ORDER INFORMATION )
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.
4 13 12 1110 9 1514
Vee=PIN 16
GND=PIN 8

Fig. 2

*Fairchild patent pending.

O
FAIRCHILD

SEMICONDUCTOR

313 FAIRCHILD DRIVE. MOLUNTAIN VIEW. CALIFORNIA, {4157 962-5011. TWX: 910-378-6435 ~ v
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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, ¢, 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 fransistor may be used d:rectly to provide the high currents required for incandescent displays.

- if - additional base- drive -current is -required- exiernai resistors-may -be-added -from -the-supply -voltage—{o—ihe -seven segmeni—ouipuls—of the—decoders——

The value of this resistor is constrained by the 10 mA current sinking capability of the output transistors of the circuit.

The device has provision for automatic blanking of the leading and/or trailing edge zeroes in a multidigit decimal number, resultmg in an easily read-
able decimal display, conforming to normal writing practice. In an eight digit mixed lnteger 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 Bianking 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 enab_les a check to be made on possible_disp_lay 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 & cross coupled pair of DTal gates.
Fig. 3 Fig. 4
SEGMENT DESIGNATION ; TRUTH TABLE
RB RB
LT IN Ag Ay A9A3)la b ¢ d e f g ouT
L X X X X X/H HHHHHH H
a H L L L L LjL L LLLLL LO
E— H H L L L LIHHHHUHHL HO
X H Lt tle HHLLLL H
f b L HLL/HHLHHLH H?2
HH L LjHHHHTLTLTH H 3
g LLHLILHHLLHH H4
HLHLIHLHHLHH HS
I ' LHHL|/HLHHHBHH HSE
e c HHHLIHHHLLLL HZY
| I L LLH/HHHHHIHH HS
H L LH/HHHHLHH H?
— LHL H/LLLHHLH HI
d H HLHILLLHLLH HMN
L LHH/LHHLLHH HI2
H L HH{HULHHLHH HI3
L HHH/LLLHHHH H 4
H X HHHH/{LLLLLLL HI5
H=HIGH VOLTAGE LEVEL
L= LOW VOLTAGE LEVEL
X = EITHER HIGH OR LOW VOLTAGE LEVEL
Fig. 5
NUMERICA! DESICNATIONS
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
‘ | L] |1 ' | 1
by i I
Table 1—Loading Rules (1 U.L. = 1 DTxL Gate Input Load)
Inout: Loading (51X & 59X) Outout Fan Out
nputs - utputs
High State | Low State P 5IX_ | 59K
Ao, A, A, A 1 1 a,b,cdefg 8 7
RE“N) 1 l/,z RE(OUT] 2-0 1.5
LT 5 43

3-99




FAIRCHILD MEDIUM SCALE INTEGRATION - 9307

TABLE 1 —
ELECTRICAL CHARACTERISTICS (T, = —55°C to +125°C, V. = 5.0 V +10%) (Part ##U6B930751X)
‘ : LIMITS
SYMBOL CHARACTERISTICS —55°C +25°C +125°C UNITS CONDITIONS
MIN. MAX. [ MIN. TYP. MAX. [ MIN. MAX.
Vou Output High Voltage 43 43 44 4.4 Volts | Vee =45V gy =00mA (Pins9-15)
3.0 3.0 40 3.0 Ve =45V lgy=—T70¢A (Pin4)
Inputs at threshold voltages (V, or V)
Vou Output Low Voitage 04 021 04 0.4 Volts | Voo =55V Iy =125mA (Pins9-15)
. - lg.=31mA (Pind)
Vee =45V g =10mA  (Pins9-15)
lop=24mA (Pin4)
Inputs at threshold voltages (V, or V ;)
Viy Input High Voltage 21 1.9 1.7 Volts | Guaranteed input high
threshold for all inputs
Vi Input Low Voltage 1.4 11 038 Volts | Guaranteed input low
threshold for all inputs
Ie (Pin 3) Input Load Current —6.4 —6.4 —6.4 mA Vo~ =55V Ve=04V
I (Pins 1,2,6,7) Input Load Current —-15 —-15 —15 Ve =55Von
I (Pin 5) Input Load Current —0.75 —0.75 —0.75 other inputs
Ig (Pin 3) Input Leakage Current 10 25 A Vee =55V Vp =45V
lp (Pins1,2,5,6,7) | InputLeakage Current 2.0 5.0 Ground on other inputs
I, (Pins 9-15) Available Output Current | —1.4 —14 —1.0 mA Vour = 0.85V Ve =45V
Inputs at threshold voltages (V, or V,.;)
I5 (Pins 9-15) Short Circuit Current -37 mA Vour =00V Vee =55V
tpd . Switching Speed 500 ns
Vee = 5.0V, See Figure 6
toa— Switching Speed 500 ns
TABLE Bl —
ELECTRICAL CHARACTERISTICS (T, = 0°C to +75°C, V- = 5.0 V =5%) (Part #U6B930759X)
LIMITS
SYMBOL CHARACTERISTICS 0°C +25°C +75°C UNITS CONDITIONS
MIN. MAX. | MIN. TYP. MAX. |MIN. MAX.
Vou Output High Voltage 43 43 46 43 Volts | Ve =475V |5, =00mA (Pins9-15)
2.7 27 40 27 Vee =475V Iy = —70 #A (Pin4)
Inputs at threshold voltages (V, or V)
Vou Output Low Voltage 0.45 021 045 0.45 Volts | Voo =525V 15 = 11.5mA (Pins 9-15)
lo, =275mA (Pind)
Vee =475V I =10mA  (Pins 9-15)
lop=24mA (Pin4)
Inputs at threshold voltages (V) or V)
Viu Input High Voltage 2.0 20 2.0 Volts | Guaranteed input high
threshold for all inputs
Vi Input Low Voltage 0.85 0.85 0.85 Volts | Guaranteed input fow
N threshold for all inputs
1¢ (Pin 3) input Load Current —64 —64 —64 | mA Vee =5.25V Ve =045V
I (Pins1,2,6,7) Input Load Current -15 —15 —1.5 Vi = 5.25 on other inputs
Ig (Pin 5) Input Load Current —0.75 -0.75 —0.75
Ig (Pin 3) Input Leakage Current 25 50 HA Voo =5.25V Ve =45V
Ig (Pins1,2,5,6,7) | InputLeakage Current 5.0 10 Ground on other inputs
1, (Pins 9-15) Available Output Current | —1.4 —14 —10 mA Vour =075V Vee =475V
Inputs at threshold voltages (V, or V)
Isc- (Pins 9-15) Short Circuit Current —4.0 mA Vour = 0.0V Vee =55V
tg. Switching Speed 500 ns
pdt _ Voo = 5.0V, See Figure 6
toa— Switching Speed 500 ns
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TYPICAL INPUT AND OUTPUT CHARACTERISTICS

Iyt - OUTPUT CURRENT - mA

loyr - OUTPUT CURRENT - mA

INPUTS INPUT CURRENT VERSUS INPUT VOLTAGE
Equivalent Circuit Ay A, Ay A; INPUTS LT INPUT RB(n INPUT
Vee - * T i IV S S T T
¥ _VCC-;SOVT A s i 7 A .‘ [ e v ot e_ I S 41_ .%',L.'.Z ot T
T B¢ i W, i ¥or *5.0V
04 - 2.0 I T 02— e *
R z : ] E f % A /
'é -0.8 - / % 4.0 = E-o.a : //
5 ; .~ s H [ | | s
E oaz— g -0 : =06
IE A 'E ‘ } IE
- | - | | - {
= 16 8.0 - - -0.8
i ! 1 : i l
T S i & ,
2.0 ! I -10 | | 10
20 19 0 L0 2.0 3.0 -1.0 v 0 28 3.8 2.0 -0 0 1.0 2.0
Vyy - INPUT VOLTAGE - VOLTS V) - INPUT VOLTAGE - VOLTS Vi - INPUT VOLTAGE - VOLTS
OUTPUT CURRENT VERSUS OUTPUT VOLTAGE
U6B930751X (—55°C to +125°C) U6B930759X (0°C to +75°C)
OUTPUT IN HIGH STATE OUTPUT IN HIGH STATE
a,b,cd,efg a,b,c,d,efg
OUTPUTS RBoury OUTPUT OUTPUTS RBour; OUTPUT
T T 50— 5.0 —T— T : 5.0 —T—
| Vec=50V __| l | Vec: 2.0V L Vec=5-0V [ ‘ I | Voo 5.0V
TA‘ZS"C t T ] Ty 25°C ]’A:25°C ! i [ ip=25°C
£ K z
z | 5 g
£ Ag AL Ap Ayt V), & & Ag. Ay Ag g <V,
0 - 2 0 /'1'2'3'“ 3 3, /,1.2, 1
5 ‘ 5 : i 5 :
g ~T 7 L1 E : = —7 .
<: / ‘f:?:_ l’ /i,/ Ag Ay fp, Ay = Vyy : ? . ; : i % ‘l /I/‘ Ag.Ag«Ag'!?;‘ =V
5 5 : 5
// . g L // =] ; =] !/ //
[ / [ L /
5.0 S D S B ; 5.0 I ; 5.0 l | i ! 5.0 1 |- i
;1.0 0 1.0 3.0 5.0 7.0 -1.0 0 1.0 3.0 5.0 7.0 1.0 0 1.0 3.0 5.0 7.0 -1.0 0 1.0 3.0 5.0
Vour - OUTPUT VOLTAGE - VOLIS Vour - OUTPUT VOLTAGE - VOLTS Vou - OUTPUT VOLTAGE - VOLTS Vour - OUTPUT VOLTAGE - VOLTS
OUTPUT IN LOW STATE OUTPUT IN LOW STATE
abcdefg ab,cdefg
OUTPUTS RBiour; OUTPUT OUTPUTS RBioury OUTPUT
r—r——T—————— 16 — — © 12 .
INPUTS AT THRESHOLD VOLTAGES (V) or V) I Ag AL Ag.Ag, RB)y =Yy . i IRPUTS AT THRESHOLD |
] ; 1 VOLTAGES (Vy or V)
@ Ty-%C i | | ‘ RN 10 = T
Vo = 5-0V T n Vge 5.0V, Ty =25°C = ® ‘ - 1 < rama Ta-%
K | ] . Ty = 25°C Vg = 5.0V L oso
30 % E A T i % : //
3 3 : / TA0C Vec=amv_ | 3 ! I
5 & % o k,— 5 0 Vog - 415V, Tp =0
2 = : £ = b
i Veg 145V, Tp=55C "E:_ 4 T e p— 7
/ 3 40 : 3 1 3
i S PR T I R T T ke 1 : ‘ - z
0 v‘écq.sv _‘ / 1 ! ! ;/ ! ; 2.0 ( -
H H H + 1 ] H H 1 T :
T : : 1 ; ; : ‘ ! :
0 1 L [ 0 / J L I 0 Al : i | NV i j I
0 02 04 06 08 L0 12 0 02 04 06 08 L0 12 0 0z 34 06 08 L0 L2 0 0.2 0.4 0.6 0.8
Vguy - OUTPUT VOLTAGE - VOLTS Vour - OUTPUT VOLTAGE - VOLTS Vour - OUTPUT VOLTAGE - VOLTS Vour - OUTPUT VOLTAGE - VOLTS
OUTPUTS

Equivalent Circuit

Vee
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* 9307

Fig. 6—SWITCHING CIRCUIT AND WAVEFORMS

O Veo=5.0v
2.‘0:0
Vi VWA
16
PULSE GENERATOR = !
2 xz‘ﬂz"onr
DTHL9946 'I' 9307 3
; 15pF I'awr
= . =
1 ;
L 8
L
Pulse generator characteristics: =
Amptitude = 3.0V
Freq. = 500 kHz
Pulse width — 1000 ns ™ .m
t=t<15ns . g Il
*Includes probe and jig capacitance out 13v 1av
APPLICATIONS X3 X2 “'4 ‘lo ".1 ‘lz "IA ",a
] LI
AgApAp Az LTRBI AgAy Az Ag LTRBI
9307 75 DECODER 9307 7S DECODER
RBOa b c d e f g RBOa b ¢ d e f g
{101 1 1 1 TOREMAINING SEGMENTS i 11 To remaining segments
V1A BUFFER CIRCUITS via driving circuitry
Vlc
] Vee \ vt
«aa— E.L. Display | g |
Segment L4
vee . = Display
¢ The current sinking Segment .
capability of the 9307
TO CATHODE makes it possible to
OF OTHER SCRS add a resistor externally
to increase the drive to
the buffer transistor if needed.
Fig. 7 Fig. 8

9307 Seven Segment Decoder driving Electro-Luminescent Display.

9307 Seven Segment Decoder driving Incandescent lamp Display.

B421 BCD CODE DECADES

o

Aj Ay AgAg BB, B,y By Cy CpCy Cg D, D,D4 Dy
INTENSITY
MODULATION
%9936 %9935;; %9936 ;; %9936 ;;
LAMP l L 3 GROUND
TEST é I l J)
Ag Aj Ay Az LT RBI Ag Ay Ap A3 LT RBI Ag Ay AzA3 LT RBI Ag Ay Ay Az LT RBI
9307 7S DECODER 9307 7S DECODER 9307 7S DECODER 9307 7S DECODER
RBOa b ¢ d ¢ f & RBOa b c d e f g RBOa b c d e t g RBO3 b c d e ! &
| [ ] [ B ] [ R T B ) [ T R R I 'Y
v L] L oy LI LI | LI N}

LEAST SIGRIFICANT DECADE

TO SEVEN SEGMENT DISPLAY LAMPS VIA DRIVING CIRCUITRY

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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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 TTulL technology and is CCSL compatible. All-inputs
incorporate diode clamps to ground 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

o ACTIVE LEVEL LOW ENABLE GATE INPUTS

o OVERRIDING MASTER RESET

® 25 ns THROUGH DELAY

 THE iNPUT/OUTPUT CHARACTERISTICS PROVIDE DIRECT INTERFACING WITH FAIRCHILD
DTuL, LPDTxL, TT.L, AND MSI FAMILIES (CCSL).

 INPUT CLAMP DIODES LIMIT HIGH SPEED TERMINATION EFFECTS.

ABSOLUTE MAXIMUM RATINGS (above which the usefui iife may be impaired)

Storage Temperature —65°C to +150°C
Temperature (Ambient) Under Bias —55°C to +125°C
Vcc Pin Potential to Ground Pin —05Vio +7V
Input Voltage (D.C.) (See Note 1) —05Vi LEEY
Input Current (D.C.) (See Note 1) —30mAto +5mA
Voltage Applied to Qutputs (Output High) —0.5Vto 4V value
Output Current (D.C.) (Output Low) +30mA

NOTE 1: Either Input Voltage limit or Input Current limit is sufficient to protect the inputs.

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
enable inputs goes high, the data present in the latch at that time is held in the latch and is no longer
af+acted by the data input.

The master reset overrides all other input conditions and forces the sutputs 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 t6 +125°C temperature range, or 59X for the 0°C to +75°C temperature range.

Electrical Characteristics on Page 2.

313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962.5011, TWX: 910-379-643%

3-103

9308
MS| DUAL FOUR-BIT LATCH

A FAIRCHILD COMPATIBLE CURRENT SINKING LOGIC PRODUCT

PHYSICAL DIMENSIONS
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LOGIC DIAGRAM

23 4 6 8 1014151618 20 22

IR BRI
8308 4 BT LATCH 1 9308 4 BIT LATCH 2
MR O O O Ogf mR 4 & 0) g

P ? |
1 57 911 13171921 23
Vec = Pin24
Gnd = Pin 12

 —————
FAIRCHILD

I
SEMICONDUCTOR

R DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION




FAIRCHILD MEDIUM SCALE INTEGRATION - 9308

TABLE | —
ELECTRICAL CHARACTERISTICS (T, = —55°Cto +125°C, V. = 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.
Vou Output High Voltage 24 24 28 24 Volts Vee =45V, lgy=—06mA
Inputs at threshold voltages (V, orV,.)
(See Note 2)
Vou Output Low Voltage 04 021 04 04 Volts Vee =55V, I =144 mA
Vee =45V, Ig =112mA
Inputs at threshold voltages (V,, orV )
(See Note 2)
Vig Input High Voltage 2.0 1.7 14 Volts Guaranteed input high
threshold for all inputs
Vi Input Low Voltage 0.8 0.9 0.8 Volts Guaranteed input low
threshold for all inputs
Ie Input Load Current —16 —11 —16 —16 | mA Vee =55V | V=04V
E, E, and MR Inputs
151 Input Load Current . —2.7 —-19 =27 —2.7 Vg = 0.0 V (See Note 3)
D Inputs
I Input Leakage Current 10 60 60 #A Vee =55V, V=45V
E, E, and MR Inputs
151 Input Leakage Current 15 90 90
D Inputs
lop Power Supply Current 90 65 90 90 mA Vee =5.0V  alloutputs low
inputs disabled
TABLE Hs—
ELECTRICAL CHARACTERISTICS (T, = 0°Cto +75°C, V- = 5.0V 5%, See Note 1) (Part #UBN930859X)
LIMITS
SYMBOL CHARACTERISTICS 0°C +25°C +75°C UNITS CONDITIONS
MIN. MAX. |MIN. TYP. MAX. | MIN. MAX
Vou Output High Voltage 24 24 31 24 Volts Vee =475V, lgy; =—0.6mA
Inputs at threshold voltages (V, orV )
(See Note 2)
Vou Output Low Voltage 045 021 045 045 | Volts Ve =525V, Ig =144 mA
Vee =475V, Ig; =127 mA
Inputs at threshold voltages (V;_or V)
(See Note 2)
Viu Input High Voltage 19 1.8 1.6 Volts Guaranteed input high
threshold for all inputs
Vi input Low Voltage 0.85 0.85 0.85 Volts Guaranteed input low
threshold for all inputs
I Input Load Current -1.6 -10 —16 —~16 | mA Vee =525V | V. =045V
E, E, and MR Inputs
151, Input Load Current 2.7 —18 —26 =27 V. = 0.0V (See Note 3)
D Inputs
I Input Leakage Current 10 60 60 kA Vee =525V, Vp, =45V
E,, E, and MR Inputs
151 Input Leakage Current 15 90 90
D Inputs
lep Power Supply Current 117 65 117 117 mA Voe =50V 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,, = 0.0 V to insure that no current is being absorbed by the device internally. The maximum value given guarantees that the maximum

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

A.C. CHARACTERISTICS

9308 SWITCHING WAVEFORMS LIMIT (See Note 4)
STORING A'ONE o o . ....4TIME ! DEFINITION _AMIN Y TYP ! MAX. | UNITS
E}=GND . .

7 le—t3 — t, Min. time that data X |minus| — | ns
Eg must be present before 4
1.5V 1.5V enable to not increase t,
_>| t) lea— _._>| tg iq— t, Delay from enable to — 22 X ns
1.5V L5V output turning off
D i, Min. enable pulse X 15 —_ ns
» t, | width to store a ONE
i, Min. time that data X 5 — ns
) 15v must remain constant
after removal of enable
STORING A ZERO t Min. time that data X 0 — | ns
E;=GND must be present before
|<‘—'_t 7— the enable to not increase t,
Eg 1.5V 1.5V t, Delay from enable — 115 X ns
: to output turning on
— | t5 |-— | tg |a-—
1 ts L ! 8 I t, Min. enable pulse X 15 — ns
D t5_>| L5V width to store a ZERO
1. :
v iy Min. time that data X 2 — ns
I must remain constant
after removal of enable
0 1.5V
i NOTE 4: Limits indicated by X will be shown

on final data sheets.

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

LOADING RULES

PIN LOADING
INPUTS D, D, D,, D, 15
MR, E,, E, 1.0
GUTP”TS Yor Qp sz Q; 8.0
APPLICATIONS
A STROBE
B 149005
DATA
c
D |
E Dy By By Dy
9308 4 BIT LATCH 1
MR O O Oy O

AND-OR ENABLE SHOWING ACTIVE LEVEL
LOW ENABLE GATE UTILITY
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FAIRCHILD MEDIUM SCALE INTEGRATION - 9308

SINGLE MASTER/MULTIPLE SLAVE FLIP-FLOP

cLock

SLAVE REGISTER %9016
ADDRESS INPUT BUSSES
L' l ND
bbby [e o0 o 505
9301 1/10 DECODER 9308 4 BIT LATCH 1
01 23456788 MR Oy & 0 03
TY9YYYYYY b
Lt
e
v

E Dy Dy Dy 03
9308 4 BIT LATCH 2

REGISTER 7

93084 BITLATCH 1 |  REGISTER 1
w4 0 0

9308 AS A HOLDING REGISTER IN COUNTING AND DISPLAY APPLICATIONS

} L

-—] CepPE P“ P‘ Pz P3 CepPE P“ Py Pz P3
————J Cer 9310 UP DECADE COUNTER TC |—¢  —— Cey 9310 UP DECADE COUNTER TC b——
cLocK e O O 0 0 MR G & 0 O
T l T
HOLD
eho| —o (1] [——
E Dy 0y Dy O3 E Dy Dy Dy 03
9308 4 BIT LATCH 1 9308 4 BIT LATCH 2
MR O & 0y O MR Oy 0 0y Qg
LAMP TEST ?

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

ST

T

1
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9309

MSI DUAL FOUR-INPUT MULTIPLEXER

A FAIRCHILD COMPATIBLE CURRENT SINKING LOGIC PRODUCT

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

FEATURES

o MULTIFUNCTION CAPABILITY

* 25 ns THROUGH DELAY

* ON-CHIP SELECT LOGIC DECODING

¢ FULLY BUFFERED COMPLEMENTARY QUTPUTS

¢ THE INPUT/OUTPUT CHARACTERISTICS PROVIDE EASY INTERFACING WITH FAIRCHILD DTuL, LPDTLL,
TTzL, AND MSI FAMILIES (CCSL).

¢ INPUT CLAMP DIODES LIMIT HIGH SPEED TERMINATION EFFECTS.

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

Storage Temperature ~65°C 0 4-150°C
Temperature (Ambient) Under Bias —55°C to +125°C
Ve Pin Potential to Ground Pin —05Vio +7V
Voltage Applied to Output when output is high 0Vto +V value
Input Voltage (DC) (See Note 1) —05Vto+55V
Input Current (DC) (See Note 1) —30mAto +5mA

Current into Output when output is low +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
temperaturg range.

LOGIC DIAGRAM

9309
Dual four input multiplexer
Logic diagram

DUAL IN-LINE PACKAGE

310
|
on
009 ~~f._
200 MAX. | H
200 le-.375 NOM. =
MIN,
_] 2}1 ~ 16| I
'&01 > !
g B oz
L 4 P
o U 4
MAX, 8 9h
—-“moxsmm. I“ﬁ%

NOTES:

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

Fig. 1
FLAT PACKAGE .
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= j==81

[ — e ®°
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— — 3
020 | s— | e—
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EI
0 350 __l
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Fig. 2

LOGIC SYMBOL
12 0 8 7

LT

13——Jsgloa ha T2a ‘3:: oo o f2b 3

9309 DUAL 4 INPUT MULTIPLEXER
3%y, L, | % Zy
poLT
Vec =PIN 16
GND =PIN 8
Fig. 3
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*Planar is a patented Fairchild process.
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FAIRCHILD MEDIUM SCALE INTEGRATION 9309

FUNCTIONAL DESCRIPTION
The 9309 dual four input multiplexer is a member of the Fairchild family of compatible Medium Scale Integrated (MSI) digital building blocks. It
provides this family with the ability to select two bits of either data or control from up to four sources, in one package.
The 9309 dual four input multiplexer is the logical implementation of a two-pole four-position switch, with the position of the switch being set by the
logic levels supplied to the two select inputs. Both assertion and negaticn outputs are provided for both multiplexers. The logic equations for the
outputs are shown below:
Z=lg,* S *So+ 1,8 *S+ 1,5 S+ eSS
Zo=lp S *Sg+ Iy S =S+ IS S+ k8§ 5
A common use of the 9309 would be the moving of data from a group of registers to a common output buss. The particular register from which the
data came would be determined by the state of the select inputs.

TRUTH TABLE

SELECT INPUTS INPUTS QUTPUTS
SO Sl 'Oa ia lZa |3a Za Za
L L L X X X L H
L L H X X X H L
H L X L X X L H LOADING RULES
H L X H X X H L (1 U.L. = 1 TTul gate input load)
L H X X L X L H -
L H X X H X H L INPUTS LOADING
H H X X X L L H lowr N1 Loar v 1UL
H H X X X H H L lopr Vi Lo b3t
S 5, L T PN L, I S Sy
L L L X X X L H FANOUT AT LOGIC LEVEL
L L H X X X H L OUTPUTS HIGH LOW
H L X L X X L H 7,2, 20U.L. 10ULL.
H L X H X X H L 7,2, 18U.L UL
L H X X L X L H
L H X X H X H L
H H X X X L L H
H H X X X H H L

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

TYPICAL INPUT AND OUTPUT CHARACTERISTICS

Voo
EQUIVALENT CIRCUIT
OUTPUT CURRENT VERSUS OUTPUT CURRENT VERSUS
INPUT CURRENT VERSUS OUTPUT VOLTAGE OUTPUT VOLTAGE
INPUT VOLTAGE (OUTPUT HIGH) (OUTPUT LOW)
20— =c 2 : bl I REIT -
-"cc"-':l‘goc‘ | e e _Yﬁgur:gpz - *,171::2
0 - 0 S5y © /] —t
< e 0°C— =°C, b 4
E ~75°C .
2.0 25C L
3 -0 -15°C E 0 ]
g g oc |
o-4.0 ;
Y 12 T e
= | e . H
0 2
8.0 j s zs*lc
10 ) l 0
2.0 0 2.0 4.0 60 8.0 1.0 1.0 3.0 5.0 7.0 0 05 10 05 2.0
Vyy - INPUT VOLTAGE - VOLTS Vour - OUTPUT VOLTAGE = VOLTS
Fig. 5 Fig. 6 Fig. 7
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FAIRCHILD MEDIUM SCALE INTEGRATION 9309

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

LIMITS
| symsoL CHARACTERISTICS —55°C T425°C | +125°C | UNITS "CONDITIONS -
MIN. MAX. |MIN. TYP. MAX. |MIN. MAX.
Vou Output High Voltage 24 24 27 24 Volts | Voo =45V Ig,=—1.2mA (Pins1 &15)
Vee =45V |g, = —1.08 mA (Pins 2 & 14)
Inputs at threshold voltages (V, orV,,)
. as per truth table
VoL Output Low Voltage 0.4 021 04 04 |Volts | Voo =55V I, =16.0mA (Pins1&15)
lo, = 144 mA (Pins 2 & 14)
Ve =45V |5 =124 mA (Pins 1 &15)
loo =11.2mA {Pins2 & 14)
Inputs at threshold voltages (V; or V,,,)
as per truth table
Viu Input High Voltage 20 1.7 14 Volts | Guaranteed input high threshold for all inputs
\M Input Low Voltage 0.8 0.9 0.8 | Volts | Guaranteed input low threshold for all inputs
I (all inputs) Input Load Current —16 -~11 —-16 —16 | mA Vee =55V Ve=04V
) Input selected
Ig (all inputs) Input Leakage Current 15 60 60 | kA Vee =5.5V Ve=45V
Input not selected
loon Ve Current 40 30 40 40 | mA Voe =5.0V All inputs high
toar (St0Z)) | Switching Speed 24 32 ns ;
to_ (S,10Z) | Switching Speed % 32 ms | Voo =50V, G =15pF, See Figure 5
“Pulse tested
ELEGTRICAL CHARACTERISTICS® (T, = 0°C fo +75°C, Vo = 5.0V £5%) (Part No. UXX930959X)
LIMITS
SYMBOL CHARACTERISTICS 0°C +25°C +75°C UNITS CONDITIONS
MIN. MAX. [MIN. TYP. MAX. |MIN. MAX.
Vou Output High Voltage 24 24 30 24 Volts | Voo =475V I, = —1.2mA (Pins 1 & 15)
: Vee =475V I, = —1.08 mA (Pins 2 & 14)
Inputs at threshold voltages (V, orV,.)
as per truth table
Voo Output Low Voltage 045 021 045 045 | Volts | Vo =5.25V I, = 16.0 mA (Pins 1 & 15)
Io = 14.4 mA (Pins 2 & 14)
Vee =475V I = 14.1 mA (Pins 1 & 15)
lo, = 12.7 mA (Pins 2 & 14)
Inputs at threshold voltages (V, orV,.)
as per truth table )
Viu Input High Voltage 1.9 18 1.6 Voits | Guaranteed input high threshold for all inputs
Vi, Input Low Voltage 0.85 0.85 0.85 | Volts | Guaranteed input low- threshold for all inputs
I- (all inputs) Input Load Current —16 —-10 —-16 —16 [ mA Vec =525V V. =045V
Input selected
Ig (allinputs) | Input Leakage Current 15 60 60 | #A Ve =525V V=45V
Input not selected
[ Ve Current 43 30 43 43 | mA Vee =50V Ali inputs high
tpd + (SgtoZ) | Switching Speed 24 32 ns .
t_ (SytoZ,) | Switching Speed 24 32 ns Voe =50V, € = 15pF, See figure 5

*Puise tested
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FAIRCHILD MEDIUM SCALE INTEGRATION 9309

SWITCHING WAVEFORMS

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

and only with capacitance.

toa; So to Z,

CONDITIONS
Pins 3, 12 = GND.
Pin 11 =V,
15v 15y
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Fig. 8 — WAVEFORMS
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FAIRCHILD MEDIUM SCALE INTEGRATION 9309

APPLICATIONS

RN NEEEEEE RENEEEN HENEENE

sdos b a Bt e e b Bl o dges b e bl tm ta tm fap s00s e e et b b o R *n'":a]
T sovooua ¢ vt muteiexer 9309 DUAL 4 NPUT MULTIPLEXER 9309 DUAL 4 NPUT ML TPLEXER 9309 DUAL 4 NPUT MLTILEXER
S: g L 3 2 i 2 R 2y 517, L 4 2, St 7, L, 1
1 7 T
I i l | |
S
5
C——
53

0s M2t Bar e ke i by

2309 0UAL ¢ NPT MULTIPEXER
REA RS 2y
? i Y T
I |
BIT 2 BITh
[l11g out
. Fig. 12 — MULTIPLEXING TWO BITS FROM SIXTEEN SOURCES

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

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

ADDENG WPUT ADDEND IMPUY
CARRY N
© c 8
5304 FULL ADOER | 2304 FULL ADOER 2
S Lo s G
— — W CARRY T0 MORE SIGMIFICANT STAGE

——f SHIFT LEFT

SHIFT REHT N Jo———

S P— =

OPERATION CONTROL LINES
5 —

W SHIT RIGHT UT
a® BEX — %«
%22

R | %2

FFA m

Ky o s

MASTER RESET - I :
Tioes P
ACCANULATIR  DOTPU ACCUMULATOR  GUTSUT

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

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

The accumulator should be capabie of 20 to 25 MHz operation.
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FAIRCHILD MEDIUM SCALE INTEGRATION 9309
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Fig. 14 — 16-BIT PATTERN GENERATOR

This application iflustrates the use of 9309 and 9020 in the design of one channel of a 16 bit pattern generator. Each channel requires 1, 9020,
Yz 9002 and 21/, 9309. Each channel consists of a switch serializer/pattern 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 four bits are multiplexed on each of the four lines from the first stage to the second stage. Every four clock times a new input line containing
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.

DD "o n P
3% UP BIARY COUNTER TC 4316 UP BINARY COUNTER  TC
-——‘y"n"“z“:_l——&-‘u“"ﬂ
COUNT
VALUE

s A

[ 8 g " r +——— = A

| fE | |

]

y 2l Y >

1 -~

|J = 5 ! |

2 5 ':J |

- =l =

MULTIVIBRATORS

'l - 13
9601
RETRIGGERABLE ONE-SHOTS por
. . ATe= 372.-
OPERATION CODE LIST Fig. 15 — NON-LINEAR COUNTER
S, § INSTRUCTION The rate of the non-linear counter depends on the multivibrator clock frequency
0 0 SHIFT LEFT selected under control of the three most significant bits of the counter. This
1 0 ADD makes the count rate a function of both the count value of counter and frequency
0 1 SHIFT RIGHT of clock multivibrator selected.
11 COMPLEMENT Clock multiplexing is accomplished by a 9309 dual 4-input muitiplexer and one
H="1", L="0" 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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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. TTuL circuitry with active puilups 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

e MULTIFUNCTION CAPABILITY

o 25 ns THROUGH DELAY

o ON-CHIP SELECT LOGIC DECODING

e FULLY BUFFERED COMPLEMENTARY OUTPUTS

 THE INPUT/OUTPUT CHARACTERISTICS PROVIDE EASY INTERFACING WITH FAIRCHILD DTuL, LPDTuL,
TTuL, 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 —65°C to +150°C
Temperature (Ambient) Under Bias —55°C to +125°C
Vcc Pin Potential to Ground Pin —05Vto 7V
Voltage applied to output when output is high 0Vto 4V, value
Input Voltage (DC) (See Note 1) —05Vto 455V
Input Current (DC) (See Note 1) —30mAto +5mA
Current into output when output is low +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.

9312
MSI EIGHT-INPUT MULTIPLEXER

A FAIRCHILD COMPATIBLE CURRENT SINKING LOGIC PRODUCT

1

LOGIC SYMBOL

FUNENENED

Rt w2kl h
——3S; 9312 § NPUT MULTIPLEXER
L PN 1 )
T |
i4 15|
Vcc =PIN 16
GND =PINS
Fig. 1
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Leads are intended for insertion in hole rows on
/300" centers. They are purposely shipped with
“positive” {.375) misalignment to facilitate insertion.

Fig. 2

FLAT PACKAGE

313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435
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FAIRCHILD MEDIUM SCALE INTEGRATION 9312

FUNCTIONAL DESCRIPTION — The 9312 is a logical implementation of a single pole - 8 position switch with the switch position controlied by the state
of three select inputs, Sy, S, S,. 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 = Ee(ly-8,°5,5, + 1,°55°5,°5, + 1,°8¢8r 5, + 158°8,°5, + 1,°55°5,%S, + 128,55, + 1,°54°5,S, + 1,88, 5,).

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.

TRUTH TABLE LOADING RULES
E'S, S Solo I, L, LI, 1, ,fIZ z INPUTS LOADING
H X X X X X X X X X X X H L Al Inputs 1U.L
L LLLL XXX XXXX H L
L LLLHXXXXXXX L H
L L LH XL X X X X X X H L
L LLHXHXXXX XX L H
L LHL X XL X X X X X H L
L L HL X X HXXX XX L H OUTPUTS FAN-OUT
L LHHXXXLXXXX H L -
LLHHXZXXEHZXZXZXX L H _ High State Low State
L H L L X X X X L X X X H L 7 18 9
L HLLXXXXHXXX|LH Z 20 10
L HLHXXXXX L XX H L
L HLHX X X X X HXX L H Fig. 4
L HHLX X X X X X L X H L
L HHLX XXX X X HX L H
L HHHXXXXXX XL HoL 1 U.L. = 1 TTuL Unit Load
L HHHXXXXXXXH L H 1 U.L. is defined by the entries
H = High voltage level Ik and I in the table on page 3.
L = Low voltage level
X = Level does not affect output
Fig. 5
TYPICAL INPUT AND OUTPUT CHARACTERISTICS
OUTPUT HIGH OUTPUT LOW
EQUIVALENT INPUT CIRCUIT EQUIVALENT CIRCUIT EQUIVALENT CIRCUIT
1 0 Vgg
4K 15K 2150 @ gsoa
£
ouT
] —»
IN
NOT
SELECTED O / O SELECTED
= ~0.3V ——44 ax
—__l: 1 —O OUT
OUTPUT CURRENT VERSUS OUTPUT CURRENT VERSUS
INPUT CURRENT VERSUS OUTPUT VOLTAGE OUTPUT VOLTAGE
INPUT VOLTAGE (OUTPUT HIGH) (OUTPUT LOW)
——— 2 - ’
x mwu:orsemcreu[ T chc}S-OVI L o oo —f A<l Ve 750
0 ‘125 < ; - I Inputs at gnd. 50 1 / [ o H
EpY=" ! e S5 e . é B ——
?_” —_‘\T vel | ; = 0°C—aL, _qscc: & . // ] ;
% : i‘?_EPg[IED wcl | L % =125°C % L SN
%‘“’ ‘3 g » a S
26.0 ' | E :?: 3,_20 / / J.*
— I - J _Q- _D E
8.0 10
—} ‘ | | : " ] [I ‘
-1 ! : - 0
2.0 0 2.0 4.0 6.0 8.0 3.0 5.0 10 ] 0.5 1.0 15 2.0
V), - INPUT VOLTAGE - VOLTS Vu - OUTPUT VOLTAGE - VOLTS Vour - CUTPUT VOLTAGE - VOLTS
Fig. 6 Fig. 7 Fig. 8
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FAIRCHILD MEDIUM SCALE INTEGRATION 9312

ELECTRICAL CHARACTERISTICS® (T, = —55°C to +125°C, Vo = 5.0 V £10%) (Part No. UXX931251X)

LIMITS
SYMBOL CHARACTERISTICS —55°C +25°C +125°C UNITS CONDITIONS
MIN. MAC MIN. TYP MAX ] MIN.  MAX | S I
Vou Output High Voltage 24 24 27 24 Volts | Voo =45V lg, = —1.2mA (Pinl5)
Vee =45V g, =—1.08mA (Pin14)
Inputs at-threshold voltages (V, orV,)
as per truth table
VoL Output Low Voltage 04 021 04 04 |Volts | Voc =55V Iy =16.0mA (Pin15)
lop = 14.4 mA (Pin14)
Vo =45V !5 =124 mA (Pinl5)
loy = 11.2 mA (Pin14)
Inputs at threshold voltages (V, orV )
as per truth table
Viy Input High Voltage 2.0 1.7 14 Volts | Guaranteed input high threshold for all inputs
Vi Input Low Voltage 0.8 0.9 0.8 | Volts | Guaranteed input low threshold for all inputs
I (all inputs) Input Load Current —-16 —11 —16 —16 | mA Vee =55V V=04V
—1.24 —0.85 —1.24 —1.24 | mA Vec =45V Input Selected
I (all inputs) Input Leakage Current 15° 60 60 | uA Voe =55V V=45V
Input not selected
lonn Ve Current 40 27 40 40 |mA Vec =50V
tpd+ (Syto 2) Switching Speed 23 34 ns Vee =5.0V, See Page4
toa_ (SptoZ) | Switching Speed 25 36 ns C_=15pF
*Pulse tested
ELECTRICAL CHARACTERISTICS® (T, = 0°C to +75°C, Vo = 5.0 V £5%) (Part No. UXX931259X)
LIMITS v
SYMBOL CHARACTERISTICS 0°C +25°C +75°C UNITS CONDITIONS
MIN. MAX. | MIN. TYP. MAX. |{MIN. MAX.
Vou Output High Voltage 24 24 30 24 Volts | Vo =475V  lgy = —1.2mA (Pin15)
Vee =475V g, = —1.08 mA (Pin14)
Inputs at threshold voltages (V, or V)
as per truth table
Voo Output Low Voltage 0.45 021 045 045 | Volts | Vo =525V |5 =16.0mA (Pinl5)
lop = 144 mA (Pin14)
Vee =475V 1, = 14.1mA (Pinlb)
lo, = 12.7 mA (Pin14)
Inputs at threshold voltages (V, orV,,,)
| as per truth table
Viu Input High Voltage 1.9 18 1.6 Volts Guaranteed input high threshold for all inputs
Vi Input Low Voltage 0.85 0.85 0.85 | Volts | Guaranteed input low threshold for all inputs
Iz (all inputs) Input Load Current —16 —10 -16 —16 | mA Vee =525V | V=045V
—141 —-091 —141 —1.41 | mA Voc =475V | Input Selected
I; (all inputs) Input Leakage Current 15 60 60 | xA Vo =525V Vp =45V
Input not selected
loon Ve Current 43 27 43 43 ' mA Vee =50V
toas (SotoZ) | Switching Speed 23 . ns Vec =5.0V, See Page 4
1 tpd_ (SytoZ) Switching Speed 25 36 i ns C, =15pF

“Pulse tested
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FAIRCHILD MEDIUM SCALE INTEGRATION 9312

A. C. CHARACTERISTICS

A.C. CHARACTERISTICS

All measurements are made with V.. =5.0 V applied to pin 16 and with pin 8 grounded. The active input is driven by a 9002 TTuL gate with the
output ioaded with 15 pF. Both outputs of the 9312 are loaded with 15 pF.

ty S, toZ

—w ol

— 15

INPUT (PN 11)

1.5V
QUTPUT (PIN 15}

Other Conditions: Pins 1, 8, 10, 12, 13 = Gnd
Pin 2 = Vcc through 1.0 kQ
Pin 16 = Vcc

TURN OFF DELAY VERSUS
AMBIENT TEMPERATURE;

TURN ON DELAY VERSUS
AMBIENT TEMPERATURE;

taltoZ

1.5V—— f%*—' 1.5V
e

— 15Y

INPUT [PIN 1 )

OUTPUT [PIN 14)

1.5v

Other Conditions: Pins 8, 10, 11, 12, 13 = Gnd
Pin 16 = Vcc

TURN OFF DELAY VERSUS
AMBIENT TEMPERATURE;

TURN ON DELAY VERSUS
AMBIENT TEMPERATURE;

S to Z S toZ I toZ LtZ
— 0 —— — —
Ty [ Voo 5.8V | T T » [vgewsov T T T 7T T771 o veeesov 1 1 T T T T
O = pF - C = C =B T C = 15pF f
o 50 2 50 + 2 5 / 2 -3
" . ; v
w0 z ® el ) / 3 AN :
2 w1 s i — £ 5 ’ i
s = S ) =4 ! t
2 z =z >
H s % & s ™
2 30 I We | 0 — N : ? e il // T i T~ i
S = n S - £ T
& . ik |t ° 21 ° —
' M~ [T I I Y ——— j L 2~
10 T 5.0 MIN 5.0
] .
T
0 0 0 | 1
55 > 15 55 ) 1% 55 E) 125 55 > 125
T, = AMBIENT TEMPERATURE - °C Ty - AMBIENT TEMPERATURE - °C Ty, - AMBIENT TEMPERATURE - °C Ty - AMBIENT TEMPERATURE - °C
Fig. 9 Fig. 10 Fig. 11 Fig. 12
tyStoZ tiEtoZ
1.5V —— —_— — 1.5V —%——*—
INPUT (PIN 11) INPUT (PIN 10}
‘nd-'~— ——" toa+ r‘-— ——I td+ |~— ~4 tpa- '-7
OUTPUT [P 14) j
1.5V % % — 1.5¢ f % —
OUTPUT (PN 14)
Other Conditions: Pins 1, 8, 10, 12, 13 = Gnd Other Conditions: Pins 8, 11, 12, 13 = Gnd
Pin 2 = ¥Ycc through 1.0 kQ Pin 1 = VYcc through 2.0 kQ
Pin 16 = Vcc Pin 16 = Vcc
TURN OFF DELAY VERSUS TURN ON DELAY VERSUS TURN OFF DELAY VERSUS TURN ON DELAY VERSUS
AMBIENT TEMPERATURE; AMBIENT TEMPERATURE; AMBIENT TEMPERATURE; AMBIENT TEMPERATURE;
Soto Z StoZ EtoZ EtoZ
0 —— 0 —r— 0 —r— 60 —F—
Vg " 5.0V Ve *5-0V Ve *5.0V Ve "5.0
C,* 159F C - 15pF CLF 150 FeLs spr
50 ! . % L5 L 50
: - :
) z o e z®
L 5 £ g
5 Z e =z
Z 2 Ew — [E » - g
& . - 1 n :
s o S = & = W T ———
5 2 Rl —— ] 2 _Tve — :® ﬁ/ = vp
= T f % E .
R MIN — R, MllM Sy ] i
& i M — M
2 ] 6 l 0
55 > 12 55 » 125 =55 * 15 55 ) 1%
75 - AMBIENT TEMPERATURE - °C T - AMBIENT TEMPERATURE - °C T4 - AMBIENT TEMPERATURE - °C T4 - AMBIENT TEMPERATURE - °C
Fig. 13 Fig. 14 Fig. 15 Fig. 16
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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 igqq_tign_;_.__a_nd writing into a third independently selected
location. The necessary enables are provided so that a number of these modules may be connected together to produce a larger memory. As 'an éxample
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 WRITE MODULE WRITE ADDRESS & MODULE ENABLE ADDRESS B MODULE ENABLE
DATA ADDRESS ENABL
E  STROBE v \ Y
~ M3 -
- —
& a
o3 3’5
=E L &
WORD : WORD A . A"z~ WORD B
STORAGE "i" == x o WORD B
~ B
o-7 . _E_.. B8IT 3 ___4:.2_‘0 a3
S e S :E ——J——.:
rga e =2
i & ] F a8
£ - 5 T 7
x Bel LT 1
o 6
s‘%,u__ m
— ] = M2 —_
&g s
- —_— —_d
ug;o—- —-E —|-£
—4-F L —§-E
~ & i i
B —fTE N BIT 2 — - .
- —-3 —]-:
- —J=3 o2
1 Sgio——— F & 5 5 5 5
4
Ti. | L= I
d’ié—-—
fga -
* F =~ 1 __J:
—_— e s
— =
T e __3__.1 —*"g _Jrs
&5 _ 1.5 -~ 1
ES F 173
& ¢ of— s x —aoX
ol —=ip BIT1 —=f.b 81T 1
sgg e -
2 _t=2 .-
T
rg" L) £ 5 S
SE S il
sE: == T
« By
> ! = Mo J—
=< - .
&8 o * — .
s 2 of— < Z —]*E
&'5, E . ——-‘g"‘—
x &g EH x —|-%
~% ~E
‘ ° =%~ BIT O — =% . 8T 0
L - & - -
L = T~ —_— "
;§° =8 -]
:E‘ | - “All Multiplexer connections are -
-3 Caly similar to Mo and M: with in- Kt
. gy
= ! ll__ puts to Mo and Mo being the {I
Qo outputs of the lak M

Fig. 17

and M inputs being the Qi out-
puts of the latch, M2 and M:
inputs being Q: 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 A, A,, A,, and B, B,, B,

compare, the mutually exclusive active low output of the 9301 1/10 decoder and the selected input of the 9312 muitiplexer will be coincidental and
COMPARE OUT will be high. The COMPARE ENABLE must be fow to permif compare operation.

3 BIT COMPARATOR INTERCONNECTION DIAGRAM
Ay A Ag 88, By FOR 9 BITS
. g A 8 A ] A -]
o8
| e LT OTTT T
ZQS;EPRECEED'"G i Jo— COMPARE out 3 BIT COMPARATOR 3 BIT COMPARATOR 3 BIT COMPARATOR

U
|
d

Fig. 18

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 Q,, Q, and Q, variable are connected to the S, S, and S, inputs of the 9312 then the Karnaugh map wiil 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 foilowing four signals: ground, V.., the assertion, or negation of the fourth variable.

The contents of the two squares associated with an input, on the Karmaugh 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 V... 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-multiplexer 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.

REQED. REQ'ED.
INPUT CONNECT'N. a INPUT CONNECTN,
0 19=GND d 13 =GND
)
Q 4 s
vee Qol@ [Qp(3}Fy ofo 11 =193 a3
ojofo[o]o S ToTols
oaTa ojojol1]o Tilolol® 2
cLOCK Qp Q2
olo]1 o] o Te
olol1]1]o ™ % o0z So 13:33
[
L 0]1]0j0j1 KARNAUGH MAP OF Q Q
2 olrj{oj1 i1 FOUR VARIABLE FUNCTION. 03 0 s
__-:_ ofi1[1]of !
%; . o1 ][]0 2
-gr i[olofo]o G G
hl 1ol 1 0 o To:Q3 %o 13:Q3
- 1tol1lo] Qo Q Q °
1
IREBE
o |[3 [ [l 3 93
i|1]olo}o 572 9
IERBERE WL e !
" T Tele 1|1s]lajlo| %02 002
- 1] ]1]o Q2 To*Vee 0 13*Vee
1 MULTIPLEXER Q !
TRUTH TABLE INPUT MAP FOR 1 ain
50°Q0: S17Q, Sp7Qp % Q3
1
Q2 Q2
Fig. 19 FROM THE KARNAUGH MAP OF THE DESIRED FUNCTION

Ip~17 CONNECTIONS CAN BE DETERMINED.
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TTpuL9601

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 o). 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 frigger inputs even when already in its active timing state, and will time itself out from the last input
pulse received.

The unique design of ihe 9601 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 > OUTPUT PULSE WIDTH RANGE

* OPTIONAL RETRIGGERING/LOCK-OUT CAPABILITY

* THE INPUT/OUTPUT CHARACTERISTICS PROVIDE EASY INTERFACING WITH DTuL, LPDTL,
TTpL, MSI, AND OTHER CCSL PRODUCTS.

ABSOLUTE MAXIMUM RATINGS (above which the usefui iife may be impaired)

Storage Temperature —65°Cto +150°C
Temperature (Ambient) Under Bias —55°C to +125°C
Ve Pin Potential to Ground Pin —05Vto+8V
Input Voltage —05Vto +55V
Voltage Applied to Outputs —0.5Vto 4V value

ORDER INFORMATION

Specify U3196015XX for flat package and U1A96015XX for FAIRPAK package, where 5XX is 51X for —55°C o
+125°C temperature range or 59X for the 0°C to +75°C temperature range.

PULSE WIDTH CALCULATION
TPW = 0.36 R,Cy

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

w
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FAIRCHILD RETRIGGERABLE MONOSTABLE MULTIVIBRATOR TTuL9601

ELECTRICAL CHARACTERISTICS 0°C to +-75°C, Vo = 5.0V 5%

LIMITS
SYMBOL CHARACTERISTICS 0°C +25°C +75°C UNITS CONDITIONS
MIN. MAX. MIN. TYP. MAX. MIN. MAX. (Note 1)
Vou Output High Voltage 2.4 24 34 24 Volts Vo =475V, lgy = —0.72mA
(Note 2)
Vou Output Low Voltage 0.45 02 045 0.45 Volts Ve =475V, Ig, = 10.0mA
(Note 2)
Vig Input High Voltage 20 20 17 Volts Voo =475V
(Note 3)
Vi Input Low Voltage 14 08 0.8 Volts Ve =5.25V
{Note 3)
I Input Load Current -16 —1.0 —16 —16 mA Vee =5.25V, Vp =045V
le Input Load Current —1.24 —0.97 —1.24 —124 mA Vec =475V, V. =045V
I Input Leakage Current 15 60 60 1A Vee =525V, Vy =45V
loa Quiescent Power Supply Drain 25 25 25 mA Vec =525V
Todt Negative Trigger Input 25 50 ns Vee =5.0V, Ry =5KQ
to True Output C,=0, C =15pF
Tpd_ Negative Trigger Input 25 50 ns Ve =5.0V, Ry =5Ka
to Complement Output Cy=0, C =15pF
pw min Min True Output Pulse Width 45 65 ns Vee =50V, Ry=5KQ
Cy=0, G, =15pF
Csfray Max allowable Wiring Cap Pin 13 (Note 4) 50 50 50 pF Pin 13 to Ground
Ry Timing Resistor 5 40 5 40 5 40 Ke
NOTES:
(1) Unless otherwise noted, 10 K2 resistor is placed between Pin 13 and V. for all tests. (R,)
(2) Ground Pin 11 for V, Pin 6 or Vo, Pin 8
Open Pin 11 for V;, Pin 8 or Vo, Pin 6
(3) Pulse test to determine V), and V, (min. pw 40 nsec)
(4) This capacitance, if present, will add to C, in determining output pulse width.
Veo
tpd TEST CIRCUIT
pd 5ki1%
+4.5V 13
1 Vout
PULSE l ©
GEN 2 }.__a >1 15pF
3 I 1
4 - _——
Note: Capacitance Vour
includes jig and Vm
probe capacity I 15pF
1.5V
m
Tpd+ —= et —
1.5V 1.5v
Vour 7‘(
f~ 1MHz TPW ’
Amp ~ 3V Your
Width ~ 40 ns our
tr=t:<<10ns

Tpl— ————

1.5V /
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FAIRCHILD RETRIGGERABLE MONOSTABLE MULTIVIBRATOR TT;L9601
ELECTRICAL CHARACTERISTICS —55°C to 4-125°C, V. = 5.0V +109%
LIMITS
SYMBOL CHARACTERISTICS : - —55°C_. .. 425°C. . +125°C UNITS CONDITIONS. ]
MIN. MAX. MIN. TYP. MAX. MIN. MAX (Note 1)
Vou Output High Voltage 24 24 33 24 Volts Vee =45V, gy, =—072mA
(Note 2)
Voo Output Low Voltage 040 0.2 040 04 Volts Vee =45V, g =10.0mA
(Note 2)

Viu Input High Voltage 20 20 17 Volts Ve = 4.5V (Note 3)
Vi ) Input Low Voltage 14 085 0.85 Volts Voo = 5.5V (Note 3)
I Input Load Current —16 —11 —16 —16 mA Vee =55V, V. =04V
13 tnput Load Current —1.24 —0.97 —1.24 —124 mA Voo = 45V, V=04V
I Input Leakage Current 15 60 60 zA Vee =55V, V, =45V
fod " Quiescent Power Supply Drain 25 25 25 mA Vee =55V
Tod+ Negative Trigger Input 25 50 ns Vee =50V, Ry =5Ka

to True Output Cy=0, C,=15pF
Tod— Negative Trigger Input 25 50 ns Voe =5.0V, Ry=5Ka

to Complement Output Cy=0, C =15pF
Tow min Min True Output Pulse Width 45 65 ns Vee =5.0V, Ry =5K2

: Cy=0, § =15pF

Citray Max aliowable Wiring Cap Pin 13 (Note 4) 50 50 50 pF Pin 13 to Ground
Ry Timing Resistor 5 20 5 20 5 20 K2

NOTES:

ER I

(1) Uniess otherwise noted, 10 K< resistor is piaced between Pin 13 and V. for ali tests. (Ry)
(2) Ground Pin 11 for Vo, Pin 6 or V5, Pin 8

Open Pin 11 for V, Pin 8 or Vi, Pin 6
(3) Pulse test to determine V,,, and V,_ (min. pw 40 nsec)

(4) This capacitance, if present, will add to C, in determining output pulse width.

LOADING RULES

INPUT LOAD

LEVEL FACTOR
High 1
Low 1

OUTPUT

STATE FANQUT
High 12
Low 8

1 High Level Load = I
1 Low Level Load = I
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FAIRCHILD RETRIGGERABLE MONOSTABLE MULTIVIBRATOR TTulL9601

APPLICATION HINTS

A. Extending the Range of the External Timing Resistor Ry.

Pulse Width stability over Supply Voltage
and Temperature Range will depreciate
slightly using this circuit.

R=H0Q, (0.7) (Ry )
Q, may be any NPN transistor with
suitable He at currents of <C 1 mA.

Cx
— R
0 —Vee
1 13

==)F B

0/8

B. Recommended Method for using Remotely Located Timing Resistors.

c
X [—ANY LENGTH —]
RY MIN
1 13 -
.;.\ $<—oVcc
—0 Ry maX—Rx mIN
o MOUNT AS CLOSE ]
9601 T0 THE PIN
0/8 AS POSSIBLE.
lo——
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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 outpuf is CCSL compatibie. The output high level can be increased to
+12V by tieing it to a positive supply through a resistor. The outputs can be wire-OR’ed.

FEATURES:

o CCSL COMPATIBLE THRESHOLD VOLTAGE

« INPUT TERMINATING RESISTORS

o CHOICE OF OUTPUT STATE WITH INPUTS OPEN
e CCSL COMPATIBLE OUTPUT

o HIGH COMMON MODE

WIRE-OR CAPABILITY

ENABLE INPUTS

FULL MILITARY TEMPERATURE RANGE

LOGIC COMPATIBLE SUPPLY VOLTAGES

e e o

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

Storage Temperature —65°C to +150°C
Temperature (Ambient) Under Bias —55°Cto +125°C
Ve, Pin Potential to Ground Pin —05Vto+7V
Input Voltage +15V
Voltage Applied to Outputs for High Output State —0.5Vio +13.2V
Vi Pin Potentiai to Ground Pin —05Vio —12V
Enable Pin Potential to Ground Pin —05Vto+15V

ORDER INFORMATION

Specify UBA9622XXX for 14 pin Dual In-Line package, U3i19622XXX 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

i
NOTE 1—f=— 375 MAX.—f

m.zoo MAX.
.020 MIN. f—

L TAVATATATATAY

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 conventiona! .020 linch diameter lead.

FLAT PACKAGE
TOP VIEW

7

| = v
3 S ___l
015/, 3

T T
020 ° . 370 —— 26 MAX.——.370—
250 250 065
{050

T

= —

LOGIC DIAGRAM

3 ~ =1
W AFCE e
EN A l ll I ENB
At [ 8+
A 130 Lﬁ?:ﬂﬂﬂo
- =1
i Voo 1 Vep

FAIRCHILD

SEMICONDUCTOR
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FAIRCHILD DUAL LINE RECEIVER « 9622

ELECTRICAL CHARACTERISTICS (Temperature Range —55°C to +125°C, Ve = 5.0 V 100, Vg = —10 V 10%) (Part No. UXX962251X)

LIMITS
SYMBOL CHARACTERISTICS —55°C +25°C +125°C UNITS CONDITIONS & COMMENTS
MIN. MAX. MIN. TYP. MAX. MIN. MAX.
Vou Output Low Voltage 0.40 0.25 040 0.40 v Vee =45V Vg =~—11V
Ve = 2.0V lop =124 mA
Vou Output High Voltage 28 30 33 29 v Vee =45V Ve =—90V
Ve = 1.0V loy=—02mA
leex Output Leakage Current 50 100 200 #A Voe =45V Ve = —11V
*Vour =10V Vo = 12V
lse Output Shorted Current -13 -31 -14 -215 -31 -13 =31 mA Vee =50V Ve =—10V
Ve = 1.0V Vo =0V
IrienasLE) Enable Input 20 5.0 “A Vee =45V Vge=—11V
Leakage Current S, =45V Ve =40V -
YeenasLy Enable Input —15 —0.96 —15 —15 mA Vee =55V Ve = —9.0V
Forward Current S, =0V Ve=0V
Je(4 tnput) -+ Input —-23 —1.67 —-21 —20 mA Vee =5.0V Ve =—10V
Forward Current — Input = Gnd Ve=0V
Ve inputy — Input —2.6 —187 —24 -23 mA Ve, S, =50V Vge = —10V
Forward Current + Input = Gnd V=0V
ViLEenaeLE Input Low Voltage 13 14 10 0.7 v Vee =50V £10%
Ve =—10V £10%
Vi Differential Input 10 20 10 15 20 10 20 v Vee =50V £10%
Threshold Voltage Ve = —10V £10%
Veu Common Mode Voltage —-10 12 +10 v Vee =50V Vg =—10V
*Viype=1.0Vor20V
Ri300 Terminating Resistance 100 130 175 Q
lec 5V Supply Current 13.7 229 mA Vee =55V Vee = —11V
S;, + Inputs = 5.5V, — Inputs =0V
lee —10V Supply Current —6.5 —11.1 mA Vee =55V Veg = —11V
S,, + Inputs = 5.5V, — Inputs =0V
toa Turn-off Time 38 50 ns Vee =50V Ve =10V
Vi 0—3V, R =3.9kQ,C, = 30pF
toa— Turn-on Time 35 50 ns Vee =50V Vee=—10V

Vp 0-3.0V, R = 0.39 k2, C_ = 30 pF

“Vouee Is a differential input voltage referred from A+ to A— and from B+ to B—.

SCHEMATIC DIAGRAM
(LINE RECEIVER)

Yee ()
K03 2403 3™ 5kQ 2%Q K03 %03 30 5KQ %0
3) (12)
—o(2) (13
WO 0
141 AN = . A =
e—| K] K 2]
13003 <L g 1300 260
) {10}
15)o— o—I 114
N n = 9 %0 m +
6) VWA by K
K03 Q
]
28.2k0
Kl L L | j Yt Vv
N ™
360Q 300Q 890Q 3000 360Q 300Q 8300
: | . ! 18] Vgg
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FAIRCHILD DUAL LINE RECEIVER - 9622

ELECTRICAL CHARACTERISTICS (Temperature Range 0°C to +75°C, Vo = 5.0V £5%, Vp = —10 V 5% (Part No. UXX362259X)

LIMITS
SYMBOL CHARACTERISTICS 0°C +25°C +75°C UNITS CONDITIONS & COMMENTS
MIN. MAX. MIN. TYP. MAX MIN. MAX
VoL Output Low Voliage 0.45 025 045 0.45 v Vee =475V V=105V
Ve = 2.0V lo, =141 mA
Vou Output High Voltage 29 30 33 29 v Vee =475V Ve =—95V
Vouer = 1.0V loy = —0.2mA
leex Output Leakage Current 80 100 200 uA Ve =475V Vee = —105V
“Voiee = 1OV Veex = 5.25V
lse Output Shorted Current —-13 —-31 —-14 —-215 -32 —-13 -31 mA Vee =50V Vee = —10V
Ve = 1OV =0V
YREnasie Enable Input 5 10 1A Voo =475V Vee = —10.5V
Leakage Current S, =475V V., =40V
VeienanLsy Enable Input —-15 —~96 —15 —15 mA Vee =525V Ve =—95V
Forward Current S, =0V Ve=0V
Vet Input) + Input —~26 —167 —24 -23 mA Vee =50V Ve =—10V
Forward Current — Input = Gnd Ve=0V
T o) — Input —29 —1.87 =-2.7 —26 mA Vee, S3 =50V Vi =-—10V
Forward Current + Input = Gnd Ve=0V
Vi enang Input Low Voltage 1.2 14 10 0.85 v Voo = 5.0V £5%
Ve = —10V £5%
Vi, Differential Input 10 20 10 15 20 10 20 v Vee =50V £5%
Threshold Voltage Ve =—10V 5%
Veum Commen Mode Voltage —75 12 475 v Vee =5.0V Vge=—10V
*Voer = LOVOr20V
R0 Terminating Resistance 91 130 185 Q
lec 5V Supply Current 13.7 229 mA Vee =525V Vee = —105V
S;. +Inputs = 5.25V, —Inputs = 0V
bee --10 ¥ Supply Current —6.5 —11.1 mA Vee =525V Ve = —105V
S,, +Inputs =525V, —Inputs =0V
toas Turn-off Time 38 100 ns Voe =50V Ve =—10V
Vi 0—3.0V,R =39k, C =30pF
o Turn-on Time 35 100 ns Vee =50V Vge =—10V
Vi 0-3.0V, R =039k, C = 30pF
*Vyizr Is a differential input voltage referred from A4 to A— and from B+ to B—.
SWITCHING TIME TEST CIRCUIT WAVEFORMS
Vin kX [y
Rt et /
ViN h 1.5V {
_»w,] Vourt - - |
- CL I t
ov
STANDARD USAGE
DRIVER SYSTEM : LINE : RECEIVER SYSTEM
' 1 1
Losic LNE DRIVER [—+—(—— 9622 LOGIC
) 1
' I




FAIRCHILD DUAL LINE RECEIVER - 9622

Vo - OUTPUT LOW VOLTAGE - mW

Vg - OUTPUT VOLTAGE - VOLTS

- TURN ON TIME - ns

tm_

TYPICAL OUTPUT LOW VOLTAGE

VERSUS
OUTPUT LOW CURRENT
I -ov
Ty 5°C
50
aw
30 {
100 — o
AP S
A
50 e
LYec v
0 5.0 1 15 )
Iy - OUTPUT LOW CURRENT -mA
TYPICAL Vou: - Voirr TRANSFER
CHARACTERISTICS
>0 R } T
solss |
Vee -4V n
3.0
g
10 o 1
0 LL—: [

100 Ve = 5.0V

80 1LOAD B: R = 3%0Q € = 30pF V) = 5.0

L0 12 14 1.6 18 20
Vs - DIFFERENTIAL INPUT VOLTAGE - VOLTS

TURN ON TIME VERSUS
AMBIENT TEMPERATURE

el | L[]
LOAD A : Ry * 5000 C = 50pF V| = 5.0V

LOAD C : Ry = 2000 € * 50pF Vi = 3.0

o 1
T
“teeal.. | worsTcAE wiTH LOAD B| ]
0% 7
©
TYRICAT

AT S
n
0

« o 0 & © w1

Tp - AMBIENT TEMPERATURE - °C

Vot - QUTPUT VOLTAGE - VOLTS Vou~ OUTPUT HIGH VOLTAGE - VOLTS

S TURN OFF TINE - ns

TYPICAL ELECTRICAL CHARACTERISTICS

TYPICAL OUTPUT HIGH VOLTAGE
VERSUS
OUTPUT HIGH CURRENT

6.0 T
Vg = -lov
Tp=5°C
5.0
S\
FYANAN
X\ @ i
N 3
3.0 N
N\ N
AN
2.0 )
A QN
NN
A
1.0 c,% AN
g N

o 10

0 -0.5 -1.0 -15 20 25 -3.0
lgy - OUTPUT HIGH CURRENT - mA

TYPICAL OUTPUT VOLTAGE
VERSUS
COMMON MODE VOLTAGE

5.0 - —
Ve =50V Vg * -Tov
4.0
3.0 + +
i i
21
i [~ 4
2.0 . A
! B 1B
1.0
W 20 5.0v
0 |
E ] 40 0 4.0 12 2

VM - COMMON MODE VOLTAGE - VOLTS

TURN OFF TIME VERSUS
AMBIENT TEMPERATURE

e T ]

LOAD A: R, =500 C; = 50pF V| =5.0V

LOAD B Ry =3.9kQ C} = 30pF V| = 5.0V
LOAD C; Ry = 2000 C; = 50pF V, =3.0V
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2

1
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8
\

\OD B | ety 13

-60 2 0 2 60 100 140
Tp - AMBIENT TEMPERATURE - °c

35
3.0
2.5

2.0

Vour - OUTPUT VOLIAGE - VOLTS

0 -0 -0 0

4.0

2.0

@

s
S

}IN - INPUT CURRENT - mA

A
s

LOGIC LEVELS VERSUS
AMBIENT TEMPERATURE

1 TYPICAL Vjy, € Iy, = -0.2mA
DAL Vo @ lon ® -

- WORST CASE Vg, @ 1y, = -0.2mA T~

WORST CASE V@ Iy = 12.4mA
YPICAL Vo © 1y - 12.4mA L
T 1T T T 1 |
20 4 @ w10 20 A

Ty » AMBIENT TEMPERATURE  °C

INPUT CURRENT VERSUS
INPUT VOLTAGE

Veg 5.0

L v
tE
S3:5.0v + INPUT /
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\Y
N
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g
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Py - POWER DISSI PATION - mi
g &

5

V) - INPUT VOLTAGE - VOLTS

POWER DISSIPATION VERSUS
AMBIENT TEMPERATURE

WORST CASE Py 8 Ve <55V Vg - LIV

g

TYPICAL Py @ Vo = 5.5V Vg = -1V,

!
TYPICAL Py @ Vo = 5.0V Vg = -10V
s S SR M e o W

T—
TYPICAL P @ Ve = 4.5V Ve = -9.0V T T~y

-60 200 2 60 100 140
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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® (DTul) 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 - -5.0V

¢ HIGH NOISE IMMUNITY - -1.0V

o HIGH FAN-OUT CAPABILITY - - 8-25

o GATES WIiTH 6 k OR 2 k PULL-UP RESISTORS FOR OPTIMUM SPEED
e FAN-OUT AND NOISE IMMUNITY TRADE-OFF

P ra R S S

TYPICAL DUAL IN-LINE PACKAGE
{In accordance with JEDEC T0—116}

:::zﬁ

o LOW POWER DISSIPATION - - 8.5 mW /GATE L | 1 s 1
o GATE OUTPUTS CAN BE TIED TOGETHER FOR THE “WIRED OR” FUNCTION o g b
: .
G >
e -
g [
n Ne]
. [ 1] [T 8
NOTE 2 }___-z::_
TYPICAL FLAT PACKAGE
TOP VIEW
1c 11 [r — 14
| s————— — T
—}5—1..: — |
j—l: —— 26
— — |
f osnem— S—— ‘L
7 C — L — s
o187t 26 Max—r}<c18752]
ORDER INFORMATION — To order Diode Transistor Micrologic® Integrated Circuits elements specify k 05
U31XXXX59X for Flat package and USAXXXX59X for Dual In-Line* package where XXXX is 9930, 9932 etc. —
x______-_T
PIN CONFIGURATION: IDENTICAL FOR DUAL-IN-LINE AND FLAT PACKAGES
DTuL 9930 ¢ DTuL 9961 DTuL 9946 ¢ DT.L 9949 DTuL 9962 « DTuL 9963 DTxL 9945 « DT.L 9948
DTuL 9932 « DT.L 9944
A Ao - A 4
O 14 vge 1 g [ e v 1 B = 14 Voo 1 d 3 1avg
2 13 2 @:m ZEE_—Lzu 2 O 3 13
£ = S -I7, S o S of)
O = = - [N H 4 G = It 4;—1 O u
s 1T C
s 3 110 5:% &:m s O ] 10 = = 1 0 3 10
s = ] 6 r_'_l = K s = —? l = ¥ 6 = ]
a7 = ) ano7 [ T—: 8 aNo7 [ = ano7 O =R
TOP VIEW TOP VIEW TOP VIEW TOP VIEW
i
*Fairchild Patent Pending
I
SEMICONDUCTOR

313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435
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FAIRCHILD DIODE-TRANSISTOR MICROLOGIC®].C.

DTuL GATES

All DTuL gates are positive logic NAND 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 k @ pull-up resistors offer improved propagation delay times.

LOGIC DIAGRAM SCHEMATIC DIAGRAM — ONE GATE ONLY
DTxL 9930 ¢ DT.L 9961

A

i

f ‘ Vee
B — —J J Rz
x E— | :: Ry Rg
C — J—I- A 4 E
= 1 R, = 2.00k © A °_N {
° j’ L= " TYPICAL R, —1.75kQ
£ = . RESISTOR R, —5.00k 2 B °_‘N_‘
- VALUES R, — 6.00k @ (9930) 3
sHo F R, =2.00k2 0961) ¢ o—K}—¢ T R3
D °'—N'_1 GND
POSITIVE (NAND) LOGIC ,
E = A-B-C-D*(X) x o———
F = GHIJ(Y)
LOGIC DIAGRAM SCHEMATIC DIAGRAM — ONE GATE ONLY
DTuL 9946 » DTuL 9949
Ay F Voo v
cc
U . =1
Ey—] H,
! o R, — 2.00k © €
pw== L, TYPICAL R, = 1.75kQ
RESISTOR R, — 5.00k @
B L, VALUES R, = 6.00k 2 (9946)
R, = 2.00k 2 (9949)
Ex— =3 Hy
]| L
mﬁ?ﬁnwac ’Em":gz LOGIC GND

POSITIVE (NAND) LOGIC

E=AB
F=GH
LOGIC DIAGRAM SCHEMATIC DIAGRAM — ONE GATE ONLY
DTuL 9962 « DT.L 9963
)/
*s 1 °° vee
B3 2 I | | C3
Ay ——E3
E
B =] |—=C2
R, = 2.00k ©
c1= B2 TYPICAL R, = 1.75k @
RESISTOR R, — 5.00k ©
E10— A2 VALUES R, — 6.00k © (9962)
IJ I R, = 2.00k  (9963)
GND = E2

© GND

POSITIVE (NAND) LOGIC
E = A*B-C
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FAIRCHILD DIODE-TRANSISTOR MICROLOGICEI.C.

AVERAGE POWER DISSIPATION

VERSUS TEMPERATURE
(TYPICAL EACH GATE)
16.0 T
Veg * 5.0V
14.0 T T
{2k PULL-UP)
g0
4 10.0
3 {6k PULL-UP)
- |
< 8.0
§ .
@ 6.0
3
Z 40
2.0
[
0 2 ®n ] 20

TEMPERATURE - °C

TEST CONDITIONS

AV. POWER DRAIN = Voo 1A

2

TYPICAL Tpd TEST CIRCUIT DT.L GATES

Vee
Q
R
PULSE iN l
PW >100ns U |
]
1

A.Cy Vour
20 pF l
C2
+ L

930932 oyt = = — |t

GND.

Vour i
GND.

Tpd — will be read from input at 1.3V
(Ve =5V, T=25°C)

R C, Min. Max
(6 k Pull-up) tpd + 3.9k2 30pF 25ns 80ns
(6k&2kPull-up) t,4_ 400@ 50pF 10ms 30ns
(2 k Pull-up) toat 3.9k 30pF 15ns 50ns

OPERATING VOLTAGE
CHARACTERISTICS
OUTPUT LOGIC LEVEL — Vo, AND Vo, )
WORST CASE | iNPUT THRESHOLD LEVELS — V,,, AND v,L)

3.2
2.8 Vou MIN
—————
2.4
220
22 —N‘Vp
. L6 t
3
= v
=]
812 ———"1L
‘[\ L
8 —t—F— =
VoL MAX
4
0

60 80

o

20 «
TEMPERATURE - °C

TIME DELAY VERSUS
CAPACITIVE LOADS

T
VIHRESHOLD
=15
o 1, - B
Vee - 5.0V

e
w7

*
“?\‘éx

W |

2 o l
PRIty L
R
\
® e PP ]

n t QR 48

CAPACITANCEC - ¢oF
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FAIRCHILD DIODE-TRANSISTOR MICROLOGIC®I.C.

DTuL 9932 BUFFER ELEMENT
DTuL 9944 POWER GATE

The DTuL 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 DTuL 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 DTl 9933.

SCHEMATIC DIAGRAM OF THE SCHEMATIC DIAGRAM OF THE
LOGIC DIAGRAM DTxL 9932 ELEMENT (ONE SIDE ONLY) DTuL 9944 ELEMENT (ONE SIDE ONLY)
Vee
. 1 Yee |
I O L, 1k %3 0.85k
= '
B 2753 27563
c q — v < <
L A O—M—— A o—K—
D H
== = ¢ £
GND J L 3 o T
¢ o—— ¢ o
0.63k 0.63k
POSITIVE (NAND) LOGIC [} o——H——J [4 o—lq——l
E = A*B-C-D+(X} o o
F = GeH*l+J*{Y) " n
tpd TEST CIRCUIT FOR DTxL 9932 ELEMENT tpd TEST CIRCUIT FOR DTpL 9944 ELEMENT
Vee
TEST ELEMENT l——x— TEST ELEMENT —
I:_\-—"-v . T l——-ﬂ :Ezko(su) .
: I 1;3 X-X 13v _r-l_ o—:Do!— ViN 15'3 XX L3y
PULSE IIN 1 | & GND PULSE hiy | | & GND
] T = 4. R tod+ re—  ted- 1 T = ZR tod+ i—- tpd- !-—
¥, v,
T ‘Tﬁ SRR | e zogT Lo _T_ .o | L °"’
1% T
All Diodes are FD600 or Equivalent at 25°C
€y and €3 includes Probe and Jig Capacitance C) and C, includes Probe and Jig Capacitance
(Vee = 5.0V, T, = 25°C) (Vo = 5.0V, T, = 25°C)
R c Min. Max. R (M Min. Max.
L 9932 510 Q 500 pF 25ns 80 ns tay 9944 510 Q 20 pF 15ns 50 ns
toao 9932 150 Q 500 pF 15ns 40 ns toa 9944 150 100 pF 10 ns 35ns
TYPICAL tpd + VERSUS TYPICAL tpd + VERSUS TYPICAL tpd — VERSUS
CAPACITY (9932) CAPACITY (9944) CAPACITY (9932, 9944)
110 20— T «
] | Vg =50V Ty = 2%
Ty = 5°C P
160
" ) il Veg * 6.0V
/ *° 30 150Q< R<510 //
. ") . AY
e / e e Vee * 4.0
. ,t»“? ' + g | B0e<Re00 ]
2, Eﬁik’\\ ] E g : - . __,/‘,///
° // © R-A0Q /
/ R- 100
0 o] | 1
100 200 500 1000 2000: 0 2 ] 60 [ 100 100 20 500 1000 2000
CAPACITOR C - pF CAPACITOR C ~ pF CAPACITOR C - pf
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FAIRCHILD DIODE-TRANSISTOR MICROLOGIC®!.C.

DTuL 9945 « DTuL 9948 - CLOCKED FLIP FLOP

The DTul 9945 and DT.L 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 levels may be used as a trigger sighal. Rise and fall Times are irefevant.

The DTxL 9945 and DTyl 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 DTuL 9945 incorporates the
standard 6 k Q output pull-up resistor, while the DTyl 9948 features a 2k © 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 tpd TEST CIRCUIT

‘I vee

Ry S22« R1S Pulse in
Vi)
3 3.5k P.W.>100ns
6§Qo———+ ——o7qs
L 3k 3Kk 14
WA—4 e
12k 12k 2
. cc
& 50 - spio §
GND GND
Vi
s
k< =7 39k 931
F‘"n ¥ 9948 ! l «
IONLY} | A
1 H ouT
T AT GND
L3 H 7
Ycco == ol —o Vee
>
2.5k 33.2k | 3.2k 2.5k i: C, and C includes Probe and Jig Capacitance

Sask l 35k3
250Kt < ) b M—oac; 12 (Voo =5V, T=25°C)

Vee v, T )
%2 % o l % 9k| Ph—oocan R c, Min.  Max.
- ﬁz tg, 9945 200k  30pF 35ns 75ns
NOTES: pins 1,8,13 NOT USED l tpd— 9945 330 Y 30 pF 35 ns 75 ns
DTuL 945, R1 = 6k Cp  GND tpd + 9948 200k 30 DF 20 ns 65 ns
DTuL 348, R1 = 2% : ty. 9948 33090 30pF  30ms  T5ms
TYPICAL MAXIMUM BINARY
COUNTING RATE VERSUS TYPICAL POWER DISSIPATION TYPICAL tpd VERSUS
GAPACITY VERSUS Vcc CAPACITANCE
01 T T T 15 20 T T
e sAnv‘[ N o ———n -cP PINHIGH Vg 5.0V s
>0 ‘ N 1® e ! ’
N, ] = ! wma/ 0
o I AN S -E B4R g
§ 1.0 i 1 \%«& ' § ? o é e [ ‘ia*,
§ — g 50 § 1w Wa 2%,
05 — X g J E] P “.‘“‘”:i’ R
g g = ‘ =
0.2 51— 5 = == “T“Ml“ |
o 10 20 50 100 200 500 1000 ’ 3.0 40 5.0 6.0 1.0 8.0 0 0 2 o [ 8 100
C - CAPACITANCE - ¥ VCC -~ COLLECTOR SUPPLY VOLTAGE - VOLTS C - CAPACITANCE - pF
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FAIRCHILD DIODE-TRANSISTOR MICROLOGIC®!.C.

DT.L 9933 EXTENDER

The DT.L 9933 is a Dual Input-Extender consisting of two independent diode arrays identical in every respect to the input diodes of the DTuL 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 DTuL 9933 is 2 pF, output capacitance is 5 pF.

SCHEMATIC DIAGRAM FLAT PACKAGE LAYOUT
A [s V
A __D'_o
' B— =Y
’ D
X —E(E— T —i)i— —OY X=—] —oy
¢ E Do C=—= ——H
° i l I ¢ D—= —-l I_ ——¢
GND.
GND_I:U
LOGIC EXAMPLE FORWARD VOLTAGE VERSUS

FORWARD CURRENT +25°C

10
" /
. 49930 0r9932 80
B <
E
¢ 3
D 1 1
Xor Y) 5 6.0
8 ‘ g
— XX H Yior X) o z
S S a0
z TEST
z / POINT
POSITIVELOGIC E=ABCDGHIJ 20
NEGATIVE LOGIC E=A+B+C+D+G+H+1+J j
o _—,

[} 0.2 04 0.6 0.8 10
INPUT VOLTAGE — VOLTS

DTuL 9936 « DTiL 9937 - HEX INVERTER

The DTul 9936 hex inverter has input-output characteristics identical to the other DTuL gates. Inverters can be cross-connected to form flip-flops or the outputs
can be paralleled to perform the “‘wired OR” function.

DTuL 9936 « DTnL 9937 SCHEMATIC DIAGRAM — ONE INVERTER ONLY
DTuL 9936 » DT.L 9937
-’
1 g 6'__ 14 Ve
2 [ = % o AA- o—o Ve
L| Rz
- UOLE: 2n "
« O = ¥ <
J I':—I—y L L. R, =2.00k © ]
. = TYPICAL R,—175k© o—N—‘
RESISTOR R, — 5.00k ©
6N 7 [ T o = VALUES R, = 6.00k Q (9936)
R, — 2.00k  (9937) 3k
TOP VIEW 3

GND
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FAIRCHILD DIODE-TRANSISTOR MICROLOGIC®I.C.

DT.L 9951 - MONOSTABLE MULTIVIBRATOR

The DTuL 9951 is an integrated monostable multivibrator designed for use with other members of the DTuL family. It provides complementary output pulses
which are typically 100 ns wide. This pulse width is adjustable by the addition of external components.

ABSOLUTE MAXIMUN'I RATINGS
(above which useful life may be impaired)

Supply Voltage (Vo).
—55°C to +125°C, continuous: +8.0 Volts

SCHEMATIC DIAGRAM

14 n Cx 3 Ry
Supply Voltage (Vcc): Ve R —~ A~ - O¥e
puised, <1 second: +12 Volts
Output Current, into outpuis: G mA 23 w3 2843 M3 2k 200F 318K “
Current into Pin 10 5.0 mA I o ®
input Forward Current —10mA -y
input Reverse Current 1.0mA 3ian
1
’ Y ?
~ ——06
25pF r %35" 15pF
2 =K I —K
j l{' 3 1.2k 324k NI
DTuL 9951 soK 7L .
. GND.
-
1 g 2 14 vee o
2 [ -——' 0 3
s = 8
« O MDF 0 1
ir 3
s O %J 102
s [ b = ]
w07 O b - RULES FOR USE OF DT.L 9951

TOP VIEW

INPUT-OUTPUT LOAD FAGTORS TO DTn.L FAMILY

Canh OT..I QOET fmenod abacd A wa e
Each DTul 9951 input should be rated at 2 loads.

Each DTxL 9951 output may drive 10 DTul loads.

OUTPUT PULSE WIDTH VERSUS

With Pin 9 connected to V.~ and no external capacitor (C,), the output
pulse width is approximately 100 ns.

With Pin 9 connected to V.. and an external capacitor (C,) connected
between Pins 10 and 11, the output pulse width (T) is:
T~ 4.5 (C, + 20) with C, in pF and T in ns.

For improved pulse width control, Pin 9 is left open and a stable external
resistor (R,) of 9 k 2 minimum to 15 k @ maximum is connected from Pin 10
to V.. The output pulse width is given by the expression: T~ 0.5 R,
(C, + 20) with R, in kQ, C, in pF and T in ns.

The output duty cycle (pulse width/period) should not exceed 40%. It may

EXTERNAL TIMING . o . . .
CAPACITANCE Cx b? increased to 509 by ad.dmg a 2k Q resistor between' Pin 11 and V(.
L v T Higher duty cycles are obtainable but the output pulse width and perform-
:Rfc. e~ ! y ance are less predictable.
[ ¢ =50, 7
4 © Ty BT L/ The maximum input fall time to trigger: 25 ns for a 1.0-volt swing; 50 ns for
g , ' a 2.0 volt swing; 100 ns for a 4.0-volt swing.
=
y4
w 1 i
Z A T The AC sensitivity of the inputs may be decreased by connecting a capacitor
A AT A = between Pin 5 and ground.
= |__WIDTH]
—PIN2 12
>\,— s wioTH" The minimum pulse width at output Pin 1 is approximately 100 ns. This
0 A — pulse width may be decreased to 50 ns by connecting a 10 k @ resistor
10

Cy - EXTERNAL TIMING CAPACITANCE - pF

between Pin 5 and V.
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FAIRCHILD DIODE-TRANSISTOR MICROLOGIC®I.C.

ABSOLUTE MAXIMUM RATINGS (above which useful life may be impaired) g
Supply Voltage (Vc), —55°C to 125°C, continuous +8.0 Volts Input Forward Current -10mA
Supply Voltage (V.c), pulsed, <1 second +12 Volts Input Reverse Current 1L.OmA
Output Current, into outputs Operating Temperature 0°Cto +75°C
DTulL 9932 & 9944 100 mA Storage Temperature ' —65°Cto +150°C
DTuL, except 9932 & 9944 30 mA

INPUT-QUTPUT LOADING FACTORS

1 el ] e

1===1 1m=d

[} (EXT) [ (EXT) Yy et % —

1/2 DT4L 9930, 1/2 DT.L 9961, - —12 —u
1/8/9946 %/4 gggg, % —— % e

O—n

173 9962, 73 9963, e
176 9936 1/6 9937 22— :
!"  t— 2/ e—
e 12 e 11
— p— % — ) % et )
— 2 — o T T
1 ey e
0 {EXT) 2 2
1/2 DTulL 9932 1/2 DTuL 9933 DT.L 9945 DL 9948
172 DTul 9944

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.

RULES FOR INPUT EXPANSION AND “WIRED OR" CONNECTION

11—
DTul 9933 X
EXPANDER -
A4
1 14 vee 3
1— 1 — 1—
= = 3 1— 7 1 e 5 1
1— 1
1 ] 12 1 et 1t
Do
« O 0 u | e ] e
1 1 ] ———
e 1| = 10 H—  p— i >o——
. |
) DTxL 9930 *‘wired OR’’ DTuL 9961 ““wired OR™’
[TTRN = = ALSO 9946, 9962 ALSO 9949, 9963
1 —
TOP VIEW 1—

4 x 1/4 DTyl 9946

19930,
9961, 9932,

peiTyre 8 (9930) 7 (9961)

or 25 (9932)

RULES

1. Outputs of DTuL gates with 6 k Q@ 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 DTul gates with 2k Q 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 DTuL 9932 may not be tied together for the “wired OR” function.

%9933

%9933

EXTENSION OF INPUTS
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DIODE-TRANSISTOR MICROLOGIC®

DTulL9935
HEX INVERTER

INTEGRATED CIRCUITS

A FAIRCHILD COMPATIBLE CURRENT SINKiING LOGIC PRODUCT

GENERAL DESCRIPTION

The 9935 is an expandable CCSL Hex Inverter, It consists of six DTuL gates without input diodes
which are expandable by using external diodes or by using the DTy L 9933 Dual 4-Input Extender
element, Itisideal for a wide variety of applications, including one-shot multivibrators, latch-
ing circuits, flip-flops, adders, registers, counters, decoders and many more.

FEATURES
Expandable Inputs
Wired-OR Capability

The input/ocutput characteristics provide easy interfacing with Fairchild LPDTuL, TTuL
and MSI families (CCSL).

All ceramic "HERMETIC" 14-pin Dual In-Line and CERPAK packages

ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired)
-65°C to +150°C

~-88°C to +125°C

Storage Temperature
Temperature (Ambrient) Under Bias

Vc C Pin Potential to Ground Pin -0.5V to+8V

Input Voltage -1,5V to Input Diode Breakdown
Voltage Applied to Outputs (Inputs Low) -0.5V to VCC Value

Current Into Output When Output is Low 30 mA

ORDER INFORMATION
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
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T:FI_T o
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N
]
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|

L 280__|
A
NOTES:
1. Leads are intended for insertion in hole rows on 300" ceaters. They are
purposely sh it “positive” (.350) misalignment to tacilitate insertion.

2. Board-drilling dimens;
inch diameter fead.

ions shoutd equal your practice for a conventional 020

TYPICAL FLAT PACKAGE
TOP VIEW
— ————R
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——
T:

—]
Il T=———3
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LOGIC DIAGRAM
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GND = Pin 7
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FAIRCHILD DIODE-TRANSISTOR MICROLOGIC® INTEGRATED CIRCUITS
ELECTRICAL CHARACTERISTICS
_55°C + 25°C +125°C CONDITIONS & COMMENTS
SYMBOL CHARACTERISTIC ypy pyp MAX MIN TYP MAX MIN TYP MAX VNS Voo = 5.0 V :10%
VOH (‘)rutlzt)ut High 2.6 2,6 3.3 2.5 Volts VCC =4,5V, IOH = -180pA
oltage VIL = Value indicated on this
Table
VOL egfl:f:;eLow 0.4 0.3 0.4 0.4 Volts VCC =55V, IOL =15 mA
VCC =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 0.8 Volts Input Low Threshold with
Voltage FD600 on Input
IF Input Load -1,5 -1.5 -1.5 mA V., .=55V, V=04
cC F
Current .
IF Input Load -1.2 -1.2 -1.2 mA VCC =4,5V, VF =0,4
Current
tp d+ Turn-Off Delay 25 65 80 ns SEE Figure. 4
tp d- Turn-On Delay 10 30 40 ns SEE Figure 4
0°C 25°C 75°C UNITS CONDITIONS & COMMENTS
SYMBOL CHARACTERISTIC ypy pyp MAX MIN TYP MAX MIN TYP MAX Vog = 5.0 V £5%
N . 9 1\ = -
VOH 3\éﬁ)uteﬁ1gh 2.6 2.6 2.5 Volts VCC =4,75, IOH 180u:A
a8 V__ = Value indicated on this
0.45 0. 45 0.4 Vol VIL Téal:élev I 2 mA
VOL 3g§glgteLow . . . 45 olts V.. =5.25V, o1, = 15.2 m
Vog =475V, I, =13.3mA
VIH Input High 2.1 2,0 1.85 Volts Input High Threshcld with
Voltage FD600 on Input
vIL Input Low 1.2 L1 0.95 Volts Input Low Threshold with
Voltage FD600 on Input
I Input Load -1.52 -1.'52 -1.52 mA V.,=5.25V, V_ =0.45
F CcC F
Current
Ip Input Load -1.33 -1.33 -1,33 mA Vee = 4,75V, Vp= 0.45
Current
t pd+ Turn-Off Delay 25 65 80 ns SEE FIGURE 4
tp d- 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 WORST CASE OPERATING V.. THRESHOLD VERSUS
(EACH INVERTER) VOLTAGE CHARACTERISTICS FORWARD DIODE VOLTAGE
kS 5.0 3.0 —
0 |
% g !
> 40 2 N
E 2 &
' X
g w 2 .0 g N S
£ 2" Vo 3 N N
g 1 INVERTER "ON" MAXI MM ———— 8 ] E 2.0 ~ ~J
< . 4T [iweRer "ol rvelea g 20 o = — £ M < <
8 7 1 Ve g . \\N
0 1.0 N —— = & \Q{i ™~
™ T N
60 Vo = P
= \
0 0 1.0
5 %0 5 0 B N B0 15 B % » 5 125 0 0.5 1.0
TEMPERATURE - °C TEMPERATURE - °C VFD - FORWARD D10DE VOLTAGE (@ 10 pA) - VOLTS
WORST CASE HIGH LEVEL WORST CASE LOW LEVEL
NOISE IMMUNITY NOISE IMMUNITY V.. THRESHOLD VERSUS
VERSUS TEMPERATURE VERSUS TEMPERATURE FORWARD DIODE VOLTAGE
. .6 .
s IS(F.O. SI i0 ' 4.5 S‘VCCS |5.5V 20
5 F.0. =10 — E L \ B
. 5 L ~ 5
g § 1.2 ? NG \"\
s Vo5V T > 3 ‘\
Z s — z 5 12 e ~
E 4+ ] I~ B ~
: e B B < :
#o10 1 ] I~ 2 08 &%
E_ P ne sy % N g
S s . — s 04 7; 0.4
4 > N
0 0 0
-5 -5 25 s 125 -75 -2 % 143 1% [ 0.2 0.4 0.6 0.8 Lo
TEMPERATURE - °C TEMPERATURE - °C Vp- FORWARD DIODE VOLTAGE (81,5 mA} - VOLTS
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FAIRCHILD DIODE-TRANSISTOR MICROLOGIC® INTEGRATED CIRCUITS

CURVES FOR 0°C TO +75°C TEMPERATURE RANGE

WORST CASE POWER DISSIPATION
VERSUS TEMPERATURE
(PER INVERTER)

WORST CASE OPERATING
VOLTAGE CHARACTERISTICS

Viu THRESHOLD VERSUS
FORWARD DIODE VOLTAGE _

2 0 l T 5 3.0 7”7_"' —
L g f ——
o f
X = 1
. 2 ; 3.0 ; o = ) JI ;
5 : S SN
B TER “ON s Loy g ;
g ; MAX‘MuMl\NVER ] ‘;d- 20 H ] g Q\J“\ }
2 TYPICAL INVERTER "ON' S é SN N~ i
H | 1% z LN N
= 8 + 1.0 — 5 Lo N N
i ﬁ Vor =.; f )
0 ‘ . 0 1 Y] A L ™
5 ] 3 s 5 +75 0 05 1.0
TEMPERATURE - °C TEMPERATURE - °C Vep - FORWARD DIODE VOLTAGE (@ 10uA) - VOLTS
WORST CASE LOW LEVEL
WORST CASE HIGH LEVEL NOISE IMMUNITY Vi. THRESHOLD VERSUS
NOISE IMMUNITY VERSUS TEMPERATURE FORWARD DIODE VOLTAGE
2.0 L6 20
ANNSN
g 15 g 12 g S
. : g %
= Vog 5BV z 5 12 2P
% Lo : =slnv § 0.8 \‘\ 5 L >
5 P e ™~ Z oa o~
g = Vo A1V g -y £ "
S 05—t S o4 g
T d
0 [ 0 i 0
E ) 15 B +5 +15 0 02 04 06 88 o
TEMPERATURE - °C TEMPERATURE - °C Vep - FORWARD DIODE VOLTAGE 1@ 1.52 mA) - VLTS
FIG. 1 FIG. 3
SCHEMATIC DIAGRAM RULES FOR INPUT EXPANSION AND ""WIRED OR’* CONNECTION
(ONE INVERTER ONLY)
; 3
Rz
AAA e ovcc ]
l 49933 i 8 lm—a
3 e’ St N —
$Ra % I
[
9933) i
—° " ]
" :
n ]
R} =2.0kQ @ n
Rz=1.75k&
R3=5.0kQ
R4=6.0kQ —OGND "
6 x 1/6 9935 "WIRED OR" For the
FIG. 2

LOADING RULES

OUTPUT | FANOUT

STATE 51X 59X
HIGH 10 10
LOW 10 10

EXPANSION OF INPUTS

"WIRED OR" function - Subtract 1
unit fan-out for each added gate,
Subtract 5fan-outs for 6 added gates.

Typical input capacitance of the 9933 is 2.0 pF and

output capacitance is 5.0 pF., All
kept as possible to minimize effe

wiring should be
cts of distributed

capacitance on circuit performance.

Use FD600 or .equivalent expansion,
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FAIRCHILD DIODE-TRANSISTOR MICROLOGIC®

INTEGRATED CIRCUITS

PULSE IN

TL

FIG. 4
SWITCHING TIME TEST CIRCUIT

2oC§FI IC3

Diodes are FD600

tpd+ tpd-
Ry | 3.9k [ 4000
Cy | 30pF| 50pF
C2 | 20pF| 20pF
C3| 5pF| SpF

{INCLUDES JIG & PROBE
CAPACITANCE)

.-

FIG. 5

RING CIRCUIT FOR MEASURING
AVERAGE PROPOGATION DELAY

:7[62 l‘l ;—l_:cz :7[01 ;ch

Vout

G TcC2 7 9]

InI® 1
C1:=30pF
C2=5pF

Diodes are FD600 (INCLUDES JIG & PROBE

ViN — CAPACITANCE)
vmy vmp v V2
m m Vo T
n ! - oo | oM™ | voLts) | (vouTs) v ger_ijz
pd+— - pd- “s5°C | 1.7 1.5 __j_l_ : GND.
vm vmy +25°C| 1.5 1.3 T
Vout +125°C| 1.3 1.1 10tpg
PROPAGATION DELAY VERSUS PROPAGATION DELAY VERSUS PROPAGATION DELAY VERSUS
CAPAGITANCE CAPACITANCE CAPACITANCE
AT +125°C AT +25°C AT —55°C
120 , 120 — e —
VruresHotp - 12V VIHRESHOLD® 18V VruResHolp = 1-5V
Ta15°C 4 + 1y 55°C T4 5%
2 100 | Ve *5-0V L ] 2 / Veg 50V 2 1w fVec "5V ]
o SEE Fig, 4 1 w 54 ,/ SEE Fig. 4 M SEEFig. 4 o
z 1 PG £ A = e
% . W Zw ¥ Z w \$.
=] ___(*?\(‘}' | & E M +
g T ] / 2
60 F—ypicAL PR S ® 7 T R - 00 g o ,
§Escax: REGRRCE o I Radarnsoc
& g JI )] a L
‘2 ® g @ 1 ‘Fﬂ'_fﬂj g ® o i
= TYPICAL __Lt__-’m T = A——T"T ] E R e
e
2 1 | | ‘ 20 2 l I
0 oy Iy Py " 10 0 2 © ) ) 100 0 2 ) ) ) 100
€, - CAPACITANCE - pF Cy - CAPCITANCE - oF €, - CAPACITANCE - pF
TYPICAL TURN-ON DELAY (t..-) TYPICAL TURN-OFF DELAY (t.q.) MAXIMUM PROPAGATION DELAY
VERSUS TEMPERATURE VERSUS TEMPERATURE VERSUS TEMPERATURE
? Vep *5.0V ® Ve 3.0V ® REFER TOFIG. 5
c - SE FIG. 4 | “rorcIRCUIT
SEEFIC. 4 — ! T 1|
b 2 |
g s % ¢ ‘ g2 13 w T ] T
¢ l y : |
R \ i ER — z = -
z N | g | S L——
2 o E %
¥ o~ | L s Toe
= t \ —— & = |
| ' l - ¢ -
15 ‘ 1 I ! 5.0 i 2 1 |
75 s % 25 5 ] % 75 1% 15 25 ) 75 1

TEMPERATURE - °C

TEMPERATURE - °C

3-126

TEMPERATURE - °C

e ———
FAIRCHILD

e —
SEMICONDUCTOR

A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION




DTuL 9941 - DTuL 9951
MONOSTABLE MULTIVIBRATORS

DIODE-TRANSISTOR MICROLOGIC® INTEGRATED CIRCUITS (TEMPERATURE RANGE: -55°C to 125°C)

A FAIRCHILD COMPATIBLE CURRENT SINKING LOGIC PRODUCT

GENERAL DESCRIPTION — The DTpL 9941 and DT.L 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 whichare typically 150 ns wide. This

pulse width is adjustable by the addition of external discrete passive components.

Both elements are compatible with the Fairchild DTul Family over the full military temperature range of
6.0 volts. They can also drive and be driven by Fairchild ul® Integrated Gircuit .

The output pulse width is very stable as either Vec or temperature (or both) is varied when an external timing resistor is used instead of the internal diffused

resistor.

The DTpL 9941 has the same circuit as the DTuL 9951 with the addition of three series diodes from the extender pin (Pin 2) to ground. These diodes give the DTul

9941 a DC threshold of about 1.5V which gives the circuit a greater than 2.0V noise immunity.

—55°C to +125°C and witha Vcc supply of 4.0 volts to

PHYSICAL DIMENSIONS TYPICAL DUAL IN-LINE*PACKAGE
(In accordance with JEDEC TO—100) {In accordance with JEDEC TO-116)

® =

=
|

}o—.350 AR —=—NOTE 1

.335
-305

040 1
185
M?X-J . lss

i
S D &

-V

.
AAAAAAA
TYTYOYY

]

L,_ 280__|
MAX

o I
360 NS>
NOTES:
.034 .045 1. Leads are intended for insertion in hole rows on 300" centers. They are
028 .029 purposely shipped with ‘positive” (.350) misalignment to facilitate insertion
NOTES: All dimensions in inches
Leads are gold-plated Kovar

Package weight is 1.02 grams

2. Board-dritiing dimensions should equal your practice for a conventional .020
inch diameter lead.

TYPICAL FLAT PACKAGE

TOP VIEW

—— |

j——: | mmep— |
[— —
! | —— ——

| s—— —

7 J] L

j<-1875>{«— 26 MAX—=ju-1875>]

.05

—

—_—

_F

CONNECTION DIAGRAM

i il I = 14 Ve
14 2 L — 13
T 3 12
0
.26 4 —] $s |20 ,rr—l=l u
l 1!— T
| 5 :——r' — 10
A
8 6 okl—t— 5
GND 7 C 4” “ 18
(Top View)

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

Supply Voltage (Vec) —55°C to +125°C, continuous: +8.0 Volts
Supply Voltage (Veo), pulsed, <1 second: +12 Volts
Output Current, into outputs 50 mA
Current into Pin 10 5.0mA
Input Forward Current —10mA
Input Reverse Current 1.0 mA

—55°C to +125°C
—65°C to +150°C

Operating Temperature
Storage Temperature

*Fairchild Patent Pending

SCHEMATIC DIAGRAM

1 un Cx Px
ovee (---—%----— - =~ --oV¥ce
21 n% 243 M 2 20 18K “
i s
i
& ok
u
T L
| 18k
'
N
N ‘n %‘ P o8
&
F j 15|
il I ! rid e
2 i A it
{ 1.2k 20 j
e
30— ] i ST
1! GND.
roi— I |
DTpLO9L only L T bs

313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 810-379-6435
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FAIRCHILD DTpL INTEGRATED CIRCUITS 9941 9951

TEST SEQUENCE

FORCING FUNCTIONS

Test CERPAK Pin no.: 5 1 2 3 4 6 7 9 10 11 14 Note 1 Limits
No. T0-100 Pin no.: 7 8 9 - 10 1 2 3 4 6 Sense Min.  Max.
1 A GND Veen I, 51
2 A GND Veen Is 5l 2l
3 Note 2 Vo Ve GND Veen I Sl 21
4 GND Ve Veeu I 5l
5 GND Vg GND Veen I I
6 Note 2 GND A GND Veen L e
7 for GND GND Vel v, Vo
8 GND GND Vi Vea v, VoL
9 I oL GND VCCL vCCL Ve VOL
10 lowy GND GND Voo, Ve v, Vo
11 loy  GND GND Veel Ve Vou
12 GND Vo GND Veen Iy I log
13 GND GND GND  Vpp Vo looy
14 GND GND GND Vyiax he lyax
15 GND  Vecy Veen v, Vo Vo
16 tea- Pinl See Test Circuit, page 3 50 ns
17 tpat Pin6 See Test Circuit, page 3 50 ns
18 Pulse width Pin 1 (DTxL9951) See Test Circuit, page 3 90 220 ns
19 Pulse width Pin 6 (DTxL9951) See Test Circuit, page 3 70 160ns
20 Pulse width Pin 1 (DTuL9941) 90  330ns
21 Pulse width Pin 6 (DTuL9941) 70 270ns
TABLE OF FORCING CONDITIONS TABLE OF TEST LIMITS
—55°C 25°C +125°C
—55°C 25°C  4125°C Min.  Max.  Min. Max.  Min._  Max.
Veen Volts 55 55 55 Sl¢ m: —80 a0 80 =75 20
Ve, Volts 45 45 45 IZ:F A ' 2 By
Voo Volts >0 Vo Volts 40 40 45
Viax Voits 8.0 Vou Voits 25 2.5 25
Vo Volts 40 ly ~ mA 50 .75
Ve Volts 0.0 0.0 0.0 lp.  MA 9.0
ot mA 15.0 15.0 14.0 . '(r;ggl)v'zﬁs " 220
lon mA —18 —18 —18 Vi, (9941) Volts 25

PURCHASING INFORMATION

To order the elements specify U3IXXX51X for Flat Package, USFXXXX51X for TO-100 and UBAXXXX5IX for Dual-In-Line'package ( T0-116 )where XXXX is the

four-digit number denoting the specific element desired.
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FAIRCHILD DTuL INTEGRATED CIRCUITS 99419951

SWITCHING TIME TEST CIRCUIT AND WAVEFORMS

. % o

30003 B

Vee

1l q
. I’ 50pF
GND s.0v
l———o
PULSE GND ‘ !
GENERATOR | |
Vee =] < ] i
sén 3000 R{9 [ i : » ety 10% to 90%
PULSE GENERATOR : ——
5%LPF 'RISE = 20ns tpa- Pin 1 I
: teay = 20ns i i
T PULSE HEIGHT = 2.0V | 1 | f~5o%
PULSE WIDTH = 200ns oUTPUT PIN 1 | v - ———— '
$ $ FREQUENCY = 1.0MHz | |
GND GND  CApACITANCE INCLUDES PROBE AND JIG | 10% | :
N ALL DIODES FD100 = = tpeg . 10% to 90%
TIMING CHARACTERISTICS
(Test circuit above is used with appropriate modifications where necessary)
OUTPUT PULSE WIDTH VERSUS NORMALIZED OUTPUT PULSE
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Cy - EXTERNAL THMING CAPACITANGE - (F Vge - SUPPLY VOLTAGE - vOLTS TEMPERATURE - °C
NORMALIZED QUTPUT PULSE
WIDTH VERSUS TEMPERATURE
USING EXTERNAL TIMING TYPICAL POWER DISSIPATION SWITCHING TIMES VERSUS
RESISTOR R, VERSUS TEMPERATURE TEMPERATURE
b TRy » Vg 5.5V ® [
ec 5
10k £1 CONNECTED BEMEENP w A
- Rf Mg AV " mi | i . \ ——*""’T:F:Ne___
R L . Vog 5.0V g 2N X
£ MPiNgisopen ] i z ' AN [
3 l y Y [451 | ~ £ e
2 zZy cc "4V o g PINZ
- I £ - T 3 =
3 ‘ 2 R = Yan PING
s X — & i -
N J 7 E V- 3 ~
£ 0.9+ : g | :; z:‘ ":c‘c° g T Y PN 1]
g ! 10 Y Y Yia-3
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R X 0 0 % 023 W -0 - -2 D & © @ 0 w0 X0 2 & 0 % 101 10
TEMPERATURE - °C TEMPERATURE - °C TEMPERATURE -~ °C
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FAIRCHILD DTuL INTEGRATED CIRCUITS 99419951

RULES FOR USE OF DTuL 9941 AND DTpL 9951

1. With Pin 9 connected to V.. and no external capacitor (C,),
the output pulse width is approximately 150 ns.

2. With Pin 9 connected to V.. and an external capacitor (C,)
connected between Pins 10 and 11, the output pulse width (T)
is: T~ 45 (C, 4 20) with C_ 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 k2 minimum to 15 k2 maximum is
connected from Pin 10 to V... The output pulse width is given
by the expression: T~ 0.5R_ (C, + 20) with R, in k2, C, in pF
and T in ns.

4. The output duty cycle (pulse width/period) should not exceed
409%. It may be increased to 50% by adding a 2 kQ resistor
between Pin 11 and V... 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 voit swing.

6. The minimum pulse width at output Pin 1 is approximately
100 ns. This puise width may be decreased to 50 ns by con-
necting a 10 k2 resistor between Pin 5 and V..

USE OF DTuL 9941 AND DTpL 9951
WITH MICROLOGIC®INTEGRATED CIRCUITS

The DTuL 9951 may be operated from a V.. supply of 4.0 to 6.6
volfs. 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 DTuL 9941 requires the input to go at least one volt befow its
1.5V threshold.

RTuL and Low Power RTuL outputs can drive the DTxL 9941 and DTulL
9951 inputs, provided the output swing is greater than 1.0 volt.
Either of the outputs of the DTl 9941 and DTzl 9951 can drive
RTuL and Low Power RTuL inputs. Fan-out from the DTuL 9941 and
DTxL 9951 is 4 RTul unit loads and 1 Low Power RTuL unit load, for
the DTuL 9941 and DTul 9951 V.. > 4.0 volts. Use of a resistor
of 5000 to 1kQ from the DTul 9941 and DTul 9951 output to
Vo will increase fan-out inte Low Power RTul, or RTul.

INPUT-OUTPUT LOAD FACTORS TO DT.L FAMILY

Each DTxL 9941 and DTuL 9951 input should be rated at 2 loads.
Each DTuL 9941 and DTul 9951 output may drive 10 DTyl loads.

For input-output load factors of other DTuL elements, please refer
to the DTuL Composite Data Sheet and to the individual DTul ele-
ment specifications.

e ——
FAIRCHILD

po e
SEMICONDUCTOR

A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORFORATION

TO-100 TYPE CONNECTION DIAGRAM (Top View)

s(Note 1}
Vee
NOTES:
(1) The Vcc supply pin is not the tabbed pin on the
DTuL 9951.

(2) Connect to Vcc 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 MULTIVIBRATOR

Vee vee
9 o
10k * 1% 10Kk * 1%
A _AAA
o T Push to start
wesn  Cx 2tsn  Cx
AAA 1 AAA m
o 1 VWA 4}
] Ml
ouTPUT _, : GND _‘ s
O —O0 O— l
GUTPUT GND
1 _ .. (20+Cx)
foscillation = 160 MICROSECONDS

Cy IN PICOFARADS

Py 1 | T
L A—
I 1 1

OUTPUT

VARIABLE DELAY PULSE GENERATION

vee Vee
T R 7 R
R R
A NI
VA—A - WA

€ ] l
T T
b LT

EW **’%‘ —

PUT 1 l——o
INPUT 1/4 9946 OUTPUT
INPUT .
1
OUTPUT 1 l—'
GUTPUT 2 I

Explanation

The input 9951 determines Ti, the time before the initiation of the output pulse.
The second or output 9951 determines T2, the output puise width.

With Rz = 10 k@ and Ri a 5 kQ potentiometer, T is variable over a range of 2 to 3
and is given by Ti = 0.5 (Ri + R2) (Ci + 20 pF).

Similarly, with Ry = 10 k2 and R3 a 5 kQ potentiometer, T2 is =~ 0.5 (R: 4+ R4)
(Cz + 20 pF) and T2 can be controlled by the potentiometer over a range of 2 to 3
since 10 k@ < (Rs + Ra) < 15 k.

A much greater range in Tr and Tz is available by varying Ci and Ca.
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COMPATIBLE CURRENT SINKING LOGIC COMING SOON

Type Function Type Function
460074700 TTxL Micromatrix™ Array Radiation Resistant Devices
4610 Dual Two-Variable Function Generator 9702 TTL Gate, Quad 2-Input
TTpL9014 Quad Exclusve OR Glate 9703 TTL Gate, Triple 3-Input
MSI9306 . : inter. - 9704 - TTt-Gate, Duat4-imput—
MS19308 Dual 4-Bit Latch 705 TTL Gate, Dual Exclusive OR
MSI9310 Decade Counter 9706 TTL Extender, Dual 4-Input
MS19311 1-of-16 Decoder ) 9707 TTL Gate, Single 8-Input
MSI19315 One of Ten Decoder/Driver 9709 TTL Buffer, Dual 4-Input
MS19316 Hexidecimal Counter 9724 TTL Flip Flop, Single J-K
mg:gg% ZI-S;.gmentB Decodgr/ Driver 9745 DTL Flip Flop, R-S Clocked
p/Down Binary Counter 9969 DTL Gate, Tripie 3-Input
CCSL9BA4 High Current/High Voltage Driver ripie =-inp

4600/4700 — TTuL MICROMATRIX™ ARRAY

The 4600 is a TTul 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 (AO1). The array equivalence is 48 gates.

The 4600 (chip size — 105 x115) is a menelithic CCSL device. The
entire 4600 array (device) is capable of custom interconnection be-
iween celis and portions of celis 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 LSL.

The 4700 is Fairchild’s largest, most complex Micromatrix array. It
has twice the gate count of the 4600.

The 4700, a TTul Micromatrix array, consists of 12 celis arranged in
a 3 x4 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 equivaience 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 iogic system. The interconnection, achieved with computer-
aided design, is accompiished by using two iayers of metailization
separated by a dielectric film — the key to LSIL.

The primary'application for the 460G/4700 is in circuits used to inter-
connect basic system building blocks. These arfays 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 - Y, Celi

X=3or5

INTERNAL GATE

EXTERNAL GATE
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4610 — DUAL TWO-VARIABLE FUNCTION GENERATOR

The 4610 consists of two 2-variable function generators, implemented
with the 4600 TTuL Micromatrix™ array. Fach circuit, controlled by a
four-bit control word, is capable of performing any pessible Boolean
function of two variables.

The output function is defined by the four controi inputs and two
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:
o Active Level Low or High Outputs
e 2-Bit Expansion
e Member 4600 Micromatrix Array Family
e (CSL - Compatible
» Two-Level Metallization

.
|
|
|

, |

1

FUNCTION — ¢ — FUNCTION |
GENERATOR GENERATOR |
I

I

I

1

|

-

- g —

b— s —

TT.L 9014 QUAD EXCLUSIVE OR GATE

9014 quad exclusive OR gate is a new member of the TTul 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.

MS! 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 by a Tow input on the Cp 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 9306 will be available in 24-pin Dual In-Line and flat packages.

FEATURING:

e 15 MHz Seven Decade Operation without External Circuitry
e Synchronous Preset

e Single Line Up/Down Control

e Multifunction Capability



COMPATIBLE CURRENT SINKING LOGIC COMING SOON

Ll

—_— e P [ P, P
—_— 9306

— € b———
prs— I UP/DN DECADE CTR.
p— e 0 0 0

MSI 9308 DUAL 4-BIT LATCH
The 9308 consists of two 4-hit 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:

e 25 nsec Latch Time

Data Input Enable

[ ]
o Master Reset
o Multifunctional Usage

ol o

|

DE D D D D DE L 1Y
9308 4Bl 9308 4.BL2
MROQ 0 O 3 M Q6 0 ¢ O

1 1

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 Cer 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:

e 15 MHz Operation for n Decades
Synchronous Preset
Asynchronous Master Reset
Termina! Count Output
Count Enable Input

DECADE CTR.

MsSI 9311 1-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:
e 20 nsec. Through Delay
e Active Level High
¢ Input Enable
e Multifunction Capability
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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, TTzL, DTul, LPD.L circuit.

The 9315 will be available in hermetically sealed 16-pin Dual In-Line
and Cerpak packages.

9315
i-0i-1G Decoger/ Drives

0 1 2 3 4 5 6 7 8 9

T

MS! 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 Cer 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:

e 15 MHz Operation for N Decades
o Synchronous Preset

e Asynchronous Master Reset

L

*®

Terminal Count OQutput
Count Enable Input

3 s . P, P

%16
HEXIDEC. CTR. Ttp————

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.




COMPATIBLE CURRENT SINKING LOGIC COMING SOON

MS!I 9326 UP/DOWN BINARY COUNTER

The 9326 is a presettable synchronous hexidecimal up/down counter
which can be expanded to eight decades without external logic and
with no significant degradation in speed over one decade.
Presetling is-accomplished by- synchronously entering; in parattef, the
desired data. Counting direction is centrolled by a single input. Count-
down is enabled by a low input on the Cp 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.

[t |

4_) o P P P P P
a2
i « UP/DN BINARY COUNTER e
. 0 0 O

1%:
|

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.

The 9644 is ‘ideal for driving high current peripheral equipment such =~

as lamps, relays, line printers, eic.
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 foliows:

CCSL
RR CCSL FUNCTION EQUIVALENT
9969 DTL gate, Triple 3 input 9962
9745 DTL flip flop, R-S clocked 9945
9702 TITL gate, Quad 2 input 9002
9724% TIL fiip flop, Single J-K 9024
9704 TTL gate, Dual 4 input 5004
9703 TTL gate, Triple 3 input 9003
9709 TTL buffer, Dual 4 input 9009
9707 TTL gate, Single 8 input 9007
9705 TTL gate, Dual Exclusive OR 9005
9706 TTL extender, Dual 4 input 9006
* Note that the 9724 incorporates 9001 pin assignments.
3. For ready review, the logic diagrams are as follows:
—J A\
1 :—1 ] v 1 [ — 1y,
G P s -
3 l:!—-‘ ’:1 iz E I
[ ] | 1 n 1
5 ]; f'—: 10 — 1w
] | -
f ,__1 39 [ 1
w7 ] 1« [ s
9969 9745
-

13 __? i 14

GND 7

9702 9724

w e N e

I_LE;J
|

9704 9703

Voo =PNJA GND=PIN7

9709 9707

3
1 — ! v
z CoLL

13— 3
8 _‘_>u

9 — 1
1 EMIT.
CoLL

72—

— [

3 ol
——

4 — 0

5 — e

Voo=PIN 14 GND = PIN7 Voo=PIKM4  GND=PINT

o om

9705 9706
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SPECIAL CIRCUITS NUMERICAL INDEX

Type

Page No.

Type Page No. Type Page No.

Cul RTuL LPRT.L
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

L 9907 4-16 9912 4-16,4-38
ol 173 9914 416 9913 | 416,438
9952 164 9915 4-16 9921 4-16,4-38
9953 468 9923 4-16
9954 468 9926 4-16,4-56
9955 468 9927 4-16,4-62
9956 474 9997 4121
9957 478
9964 4-68
9965 4-68
9966 4-63
9967 4-78
9971 4-68
9572 4-68
SPECIAL PRODUCTS
9620 43
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 fo 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 aii input logic leveis
including CML, CTul, HLLDTuL, RTuL and CCSL. HLLDTnL logic can be provided by tieing the output to
Ve (+12V) through a resistor. The outputs can also be wire OR’ed. The 9620 offers the advantages of
logic compatibie voitages (+5V, +12V), CCSL output characteristics, and a flexibie 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 tc be changed by use of external componentis.

FEATURES:

e CCSL COMPATIBLE OUTPUT

¢ HiGH COMMON MODE VOLTAGE RANGE
e WIRED-OR CAPABILITY

* DIRECT INPUTS (A, Bp)

¢ FULL MILITARY TEMPERATURE RANGE
* LOGIC COMPATIBLE SUPPLY VOLTAGES

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

Storage Temperature —65°C to +150°C
Temperature (Ambient) Under Bias —55°C to +125°C
Voc, Pin Potential to Ground Pin —05Vto+7.0V

Input Voltage Referred to Ground (Attenuator Inputs) +20V
Voltage Applied to Outputs for High Qutput State —05Vto +13.2V
Ve, Pin Potential to Ground Pin Voo, to +15V

ORDER INFORMATION

Specify U6A9620XXX for 14 pin Dual In-Line package or U319620XXX for 14 pin Flat Package where XXX is
51X for the —55°C o +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

4-3

TYPICAL DUAL IN-LINE PACKAGE
In Accordance With
JEDEC (T0-116) Outline

310
2%

H_ZOON’(‘)‘T&}—F— 375 MAX—]
020 MIN.—= j+—

O
1 14p
7 T3(n
3 12(h
4 113
5 15
6 [1*]
7 8[»
it

NOTES:

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

2. Board-drilling dimensions should squa! your
practice for a conventional .020 linch diameter iead.

14PIN FLAT PACKAGE

14
— T
L 260MA

;}T‘:—(_—n_“ﬂ—‘?—l‘

015/, : B
020 " 1. 370~ 260 MAX ——=— 370~
250 250 065
.. _._{ 080
T

LOGIC DIAGRAM
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FAIRCHILD INTEGRATED CIRCUIT - 9620

ELECTRICAL CHARACTERISTICS (Temperature Range —55°C to +125°C, Vo, = 5.0V £10%, Ve, = 120 V £10%)

LIMITS
SYMBOL CHARACTERISTIC —55°C +25°C +125°C UNITS CONDITIONS & COMMENTS
MIN. MAX.  MIN. TYP. MAX.  MIN. MAX
Vou Output Low Voltage 0.40 0.25 040 045  Volts Voo, =45V Ve, =108V
lo, = 15.0 mA *Vorr =05V
Vou Output High Voltage 28 30 33 29 Volts Voo, =45V Ve, =108V
log=—02mA  *Vgp=—05V
leex Output Leakage Current 50 100 200 LA Verx =132V
Isc Output Shorted Current —14 —215 -31 mA Vee, =50V Ve, = 120V
Ie Input Forward Current -31 —21 =30 —-30 mA Vee, =5.0V Vee, =120V
FVry Differential Input 500 120 500 500 mv Vee; =50V Ve, =120V
Threshold Voltage
tVeum Commen Mode Voltage ~15 15 —15 =175 15 —-15 15 Volis Vee, =50V
V=20V Vee, =120V
lyeer 5V Supply Current 13 82 13 13 mA Voo, =55V +Input =55V
Ve, =13.2V —Input =0V
lvees 12V Supply Current 3.0 56 8.0 8.0 mA Voo, =55V +Input =55V
Voo, = 13.2V —input =0V
toas Turn-off Time 35 50 ns R =3.9kQ C, =30pF
toa Turn-on Time 20 50 ns R =390Q G =30pF
+All input voltages are referred to the attenuated inputs (A*, A~, B*, B")
*Vouer is a differential input voltage referred from A+ to A— and from B+ to B—.
Fig. 1 — SCHEMATIC DIAGRAM
Veey Veea
o]
2k
A p—OO0UT A

300Q

DRIVER SYSTEM

STANDARD USAGE

300Q

RECEIVER SYSTEM

LOGIC

LINE DRIVER 9620

LOGIC




FAIRCHILD INTEGRATED CIRCUIT - 9620

ELECTRICAL CHARACTERISTICS (Temperature Range 0°C to +75°C, V¢C| =50V £5%, Vo, = 120 V +£5%)

LIMITS
SYMBOL CHARACTERISTIC 0°C +25°C +75°C UNITS CONDITIONS & COMMENTS
__ MIN. MAX. MIN. TYP. MAX. MIN. MAX. :
Voo Output Low Voltage 0.45 0.25 045 0.50 Voiis Voo, =475V Vee, =114V
lop = 15.0 mA Ve =05V
Vou Output High Voitage 2.8 30 33 29 Volts Voo, =475V Vec, =126V
loy==02mA  *Vp,=—05V
leex Output Leakage Current 50 100 200 HA Vegx = 5.25V :
lse Output Shorted Current —14 —215 -3.1 mA Vee, =50V Vee, =120V
Ie Input Forward Current -31 —-21 =30 -3.0 mA Vee, =50V Vee, =120V
iy Differential Input 500 120 500 500 mV Vee, =475V Vee, =126V
Threshold Voltage
Veum Common Mode Voltage —-12 12 12 *175 12 —12 12 Volts Vee, =50V
' Vo =20V Voo, =120V
lyee: 5V Supply Current 135 82 135 135 mA Vec =525V +Input =525V
) Ve, =126V —Input=0V
lyces 12V Supply Current 85 56 85 8.5 mA Vee, =525V +input = 5.25V
Veg, =126V —Input =0V
toat Turn-off Time 35 75 ns R, =3.9kQ C, = 30pF
ta_ Turn-on Time 20 75 ns R =390Q C_=30pF
Al input voltages are referred to the attenuated inputs (A*, A-, B*, B™)
*Vouer is a differential input voltage referred from A+ to A— and from B+ to B—.
WAVEFORMS
Fig. 2 — SWITCHING TIME TEST CIRCUIT 05V
Veer =5.0V 50% 50%
Vcea =12V VIN ov L
Vee, Vg 05V
! 5
N (50% 50%
R
Vin t v ! tpg- —=Itpg:
— Vour Your
Vi cL 1.5V
I |
Photograph of a 9620 switching
differential data in the presence
ef high common mode noise. A+
O— auta
A

VERT = 2.0 V/div. HORIZ = 50 ns/div.
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FAIRCHILD INTEGRATED CIRCUIT - 9620

TYPICAL ELECTRICAL CHARACTERISTICS

TYPICAL OUTPUT LOW VOLTAGE TYPICAL OUTPUT HIGH VOLTAGE
VERSUS VERSUS LOGIC LEVELS VERSUS
OUTPUT LOW CURRENT OUTPUT HIGH CURRENT AMBIENT TEMPERATURE
- | L e on 35 T T
Yoo, Vee, "3V o A—T"TTVRICAL Yo @ Iy~ -0-2MA
Ty~ 2°C | o 5.0l ATE 3.0 s}
£ * Vee, 43 g N g | WoRS CAS fou Clon ! bamA T
" p. NN g2
g™ /’ Ve, * 55V NN S %
=] =3 N - =20
z y 2 N Ve, " 5-0V E
g 1 v &30 < z
2 |vee,rssv s = 215 Voo, - 45V
I 2, NN 3 e I
R g : Vep =45V N =1.0 Ve, * 10.8V
I o e TN NG SHOTRcALV, 81y - Bm t 7]
£ Vee, "4V 3, AN 3 o180t
56 } L 05 WORST CASE Vqy @ Iy = 15mA
vCC:-s.ov \\\ 7 : t 4——91‘—1*1 T L
N I N N 0 T
0 5.0 10 5 P ¢ 05 -0 15 20 25 30 -6 EIEE ) w0
oL - OUTPUT LOW CURRENT -mA on ~ OUTPUT HIGH CURRENT - mA T * AMBIENT TEMPERRTURE =°C
TYPICAL V... VERSUS Voisr TYPICAL V..: VERSUS Voer
TRANSFER CHARACTERISTIC TRANSFER CHARACTERISTIC
5.0 .
T am5C | I
6.0 ATTENUATOR INPUT:
g 40 e - Vee, *5- v e 3
g / g 50 >
“ [ ;, 7>
230 € .0 £
= S P
S | —frins3aNDs 'Pmsuuas | 2 \
5 DIRECT INPUTS, ’ ATIENUATOR = Vee, 285V
€20 WheuTs__| g0 e, - 108
e S 172, I~
- 520 Yee, "V
=10 Ve, s30Ty 55 ES Vee '-13.z|v\ I I
Veo, T 120V, L0 42—
4 cc,
L] |11

=]

vy - INPUT VOLTAGE - VOLTS

-
, &

0 © Y W e M 50 30 -00 O 10 %0 50
Vpye - DIFFERENTIAL INPUT VOLTAGE - mV Vi - DIFFERENTIAL INPUT VOLTAGE - mV
TYPICAL V... VERSUS Vo TYPICAL V... VERSUS Veu
TRANSFER CHARACTERISTIC CHARACTERISTICS
5.0 ——— 7.0 ——r
asov [T T ] 1 “5.0v
:CCI i;,v ATIENUATOR INPUTS | ‘ zccl izv ‘I 5!,(:
“ cc, | : s.0pVee,
2 40— = 2
] 1‘| S / / § 5.0
5 w1 ¥
230 — =40
3 &g | I 3 Vit 504
=3 t
2 2 3.0 Vin " 20Vl g
520 IR 5 iy~ 05v~{]
2 AT E S
5 — 52.0
£, Ty 15°0 | 3 /
L0
* 0.5V 10 5.0V
. . PALNS L
0 50 w0 20 20 5 5 50 0 50 I3 3
V5 - DIFFERENTIAL INPUT VOLTAGE - mV Vs - INPUT COMMON MODE VOLTAGE - VOLTS
INPUT VOLTAGE VERSUS SWITCHING TIME VERSUS POWER DISSIPATION VERSUS
INPUT CURRENT . AMBIENT TEMPERATURE AMBIENT TEMPERATURE
18 == ® 30
Veg, "5 _Tyn BT Vee, =5
Ve, " 12 HVec, " 1V
2= (7 SEEFIG. 2 %0
A - 60 | H ]
0 y4 wolm ' Ty | WORST CAS: Py Vg, 3.5V Ve T B2V
. CASE 4 Elec) 23V
l' e | % T }r
z - g
0 ¢ Y= % 150 | LYRICAL Pp & Ve, 233V Ve, *13.20
7/ = _--—"/ P {
=
6.0 CALY 100 =T7Ry
P TYPICAL 8 ICAL P"e.vccl' 50V Vg Rt
A 2 o e T 2
—-y L Py @V, «
P 50 08Vee 45V v, o
DA L oo 0
i ,, o RN
15

-9.0 -3.0 3.0 5.0 5 -60 200 2 ) 100 140 -60 0 0 2 80 100 140
- Vyp - INPUT CURRENT - mA Tp - AMBIENT TEMPERATURE °C Ty - AMBIENT TEMPERATURE -c
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FAIRCHILD INTEGRATED CIRCUIT - 9620

DIGITAL COMPARATOR WITH
DIODE REFERENCE AND
HIGH LEVEL LOGIC OUT

12,0
Vin = 2Vpj00€

s

R > 750 Q

APPLICATIONS

DIGITAL DIFFERENTIAL LINE
RECEIVER WITH INPUTS
ROLLED OFF

Wi
|'H |——|

EXPANDED INTERFACE

Vref = Resistor, Diodes, or Supply

DIGITAL DIFFERENTIAL AMPLIFIER
(Line Receiver)

p—

_l ]

INVERTING WITH TERMINATION

J—@_D

NOII INVERTING WITH TERMINATION —

e

DIGITAL COMPARATOR

__][:v"f > —L

= INVERTING

Feps o

INTERFACING METHODS

DIGITAL COMPARATOR WITH
RESISTIVE DIVIDER
AS REFERENCE

P

INVERTING

NON-INVERTING
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FAIRCHILD INTEGRATED CIRCUIT - 9620

MULTIVIBRATOR

TYPICALLY
R=16k2 R.=27k2, T=13RC

A.C. COUPLED DIGITAL AMPLIFIER
WITH HYSTERESIS

TYPICALLY
R = 1.6 k2, R = 2.7 k2

MONOSTABLE MULTIVIBRATOR
NEGATIVE EDGE TRIGGERING

TYPICALLY
¢, = 0.1 4F, R, =12k, R, = 1.0kQ
Pulse Width = 50 ns + 3.15 x 10°C,

DOUBLE-ENDED COMPARATOR

Yin 0—

Vor = Vrett < Vin < Vretz

CRYSTAL CONTROLLED
MULTIVIBRATOR

2]
.|H|__.l W
1k

<
I3

TYPICALLY
2
R, =16k, R, =27k, C= 000

HIGH INPUT IMPEDANCE
LINE RECEIVER
(Positive Signals Only)

12V
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9621

DUAL-LINE DRIVER

FAIRCHILD INTEGRATED CIRCUIT

GENERAL DESCRIPTION — The 9621 was designed fo drive transmission lines in either a differential or a
single-ended mode. Output clamp diodes and back-matching resistors for 1302 twisted pair are provided. The
output has the capability of driving high capacitance loads. !t can typically switch ~>200 mA during transients.

FEATURES

e CCSL COMPATIBILITY

o TRANSMISSION LINE BACK-MATCHING
e QUTPUT CLAMP DIODES

* HIGH CAPACITANCE DRIVE

» HIGH OUTPUT VOLTAGE

o MILITARY TEMPERATURE RANGE

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

Storage Temperature —65°C to +150°C
Temperature (Ambient) Under Bias —55°C to +125°C
Ve, Pin Potentiai to Ground Pin +3.8Vio 48V
Input Voltage —5Vto+15V
Voitage Applied to Outputs —2Vio +Voe, + 1V
Ve, Pin Potential to Ground Pin Vee, to+15V

ORDER INFORMATION

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.

TYPICAL DUAL IN-LINE PACKAGE

Similar to
JEDEC (T0-116) Outline

.200"3&1 37 MAX'—-{

|
|

=y

g

VAW AT AW L YL Vb

~N (o O s w N =
I TATAVATATATAY)

-

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-driliing dimensions should equal your
practice for a conventional .020 linch diameter lead.

14 PIN FLAT PACKAGE

SCHEMATIC DIAGRAM

Ve, Vee, Vee,

i Q
15k 3 175k

3
zx%

1050

‘r—-—
FAN
.

A4
l||l

1 — 14
:1__u_4c — ;
a— —

j | 260MAX.
RS —— |
[ R I |

&}7 — 8 '

020 - 370 —— 260MAX——.370—

250 250 065
{050

Ry — ——
t

LOGIC DIAGRAM

313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435
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]
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FAIRCHILD
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FAIRCHILD INTEGRATED CIRCUIT 9621

ELECTRICAL CHARACTERISTICS
MILITARY TEMPERATURE RANGE —55°C to 4+125°C (UXX962151X)

LIMITS
SYMBOL NOTES | CHARACTERISTICS —55°C +25°C +125°C UNITS CONDITIONS & COMMENTS
MIN. | MAX. | MIN. | TYP. | MAX. | MIN. MAX.
VoL Output Low Voltage 350 200 | 350 400 mV |l =20mA Voo, =45V
Ve, =108V
Vou Output High Voltage 40 40 | 43 40 v log=—20mA Voo, =45V
Ve, =108V
lse 1 | Output “Short Circuit” —180{—300 mA  (Vour=0V Ve, =45V
Current Vee, =108V
lot 1 Qutput Low Current 150 | 200 mA Vo =50V Voo, =45V
Ve, =108V
I Input Forward Current 18 115 1.8 1.8 mA  [Ve=0V Vee, =55V
Vee, =132V
e Input Reverse Current 20 <10] 20 5.0 #A Ve =55V Voo, =55V
Ve, =13.2V
Voir 2 Resistive Output 380 | 500 v lop=28mA Vee, =50V
Low Voltage Ve, = 120V
Vour 2 | Resistive Qutput 40 | 42 v log=—23mA Vi, =50V
High Voltage Ve, =120V
Voie 3 | Clamped Output —-10|-20 v loo=—20mA V., =50V
Low Voltage Ve, = 12.0V
Vone 3 | Clamped Output 60 | 7.0 v loy = 20 mA Ve, = 5.0V
High Voltage Ve, =120V
lees 45V Supply Current 7.0 47 | 70 13 mA  |Inputs Voo, =55V
Open Voo, =13.2V
lecs 412V Supply Current 9.8 65 | 98 9.8 mA
toas 4 | Tumn-Off Time 30 | 150 ns |C = 5000 pF Ve, =50V
Ve, =120V
toa 4 Turn-On Time 80 | 150 ns
toas Turn-Off Time 13 |25 ns |G =30pF Vee, =50V
Ve =120V
g Turn-On Time 9 25 ns
Vi Input Low Voltage 13 15 | 10 0.7 v Voo, = 5.5V
Vee, =108V
Viu Input High Voltage 2.2 20 | 17 1.8 v Voo, =45V
Ve, =132V
NOTES:

(1) Pulse tests to insure transient current handling (test time = 3 seconds maximum — one side only).
(2) Test output resistance including 105Q output resistor.

(3) Tests output clamp diodes.

(4) With both sides loaded at Ta = --125°C, maximum frequency = 500 kHz for Dual In-Line package (ua = 95°C/W) or 300 kHz for Ceramic Flat Pak (dia = 165°C/W).
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FAIRCHILD INTEGRATED CIRCUIT 9621

ELECTRICAL CHARACTERISTICS

INDUSTRIAL TEMPERATURE RANGE 0°C to +-75°C (UXX962159X)

LIMITS
SYMBOL.- NOTES-| CHARACTERISTICS. . g°C +25°C +75°C UNITS| ~ CONDITIONS & COMMENTS
MIN, I MAX | MIN. FTYP. | MAX. | MIN, 1 MAX,
Voo Output Low Voltage 400 200 | 400 450 mV  |lg =20 mA Voo, =475V
Voo, =114V
Vou Output High Voltage 42 42 | 44 4.2 v loy==—20mA Ve, = 475V
Vee, =114V
Isc 1 | Output “Short Circuit” —100 {—300 mA Vo =0V Ve, =475V
Current Ve, =114V
o 1 Output Low Current 75 | 200 mA  |Vour =50V Voo, =475V
Ve, = 114V
e Input Forward Current 18 115 | 1.8 13 mA |Vp=0V Voo, =525V
Vee, =126V
R Input Reverse Current 5.0 <1.0! 50 10.0 sA  [Vy =55V Voo, =525V
Voo, = 126V
Vorr 2 | Resistive Output 380 | 500 v lop =28 mA Ve, = 5.0V ]
Low Voltage Ve, =120V
Vour 2 | Resistive Output 40 |42 v lon=—23mA Vo, =80V
High Voltage Ve, =120V
Vore 3 | Clamped Output —-1.0|-20 V lop=—20mA Vg, =50V
Low Voltage Voo, =120V
Voue 3 Clamped Output 6.0 | 70 v oy =20 mA Vee, = 5.0V
High Voltage Voe, =128V
lec +5 V Supply Current 70 47 | 7.0 73 mA  |inputs Voo, = 5.25V
Open Vee, =126V
lecs +12 V Supply Current 9.8 65 | 9.8 9.8 mA
ot 4 | Tumn-Off Time 30 | 200 ns  |C, = 5000 pF Vee, =50V
Voo, =120V
tpd_ 4 Turn-On Time 80 |'200 ns
toast Turn-Off Time 13 40 ns C,=30pF Ve, =50V
Ve, =120V
tod— Turn-On Time 9 40 ns
Vi Input Low Voltage 1.3 15 | 1.0 0.7 v Voo, =525V
Voo, =126V
Vin Input High Voltage 2.2 20 {17 18 v Voo, =475V
: Ve, = 114V
NOTES:
(1) Pulse tests to insure transient current handling (test time = 3 seconds maximum — one side only).
(2) Test output resistance including 1058 output resistor.
(3) Tests output clamp diodes.
(4) Maximum frequency — 500 kHz with both sides lsaded at T = 175°C for bhoth Dual In-Line package and Ceramic Flat Pak.



FAIRCHILD INTEGRATED CIRCUIT 9621

TYPICAL OUTPUT LOW
CURRENT VERSUS
OUTPUT LOW VOLTAGE

TYPICAL OUTPUT HIGH
CURRENT VERSUS

LOGIC LEVELS VERSUS
AMBIENT TEMPERATURE

OUTPUT HIGH VOLTAGE

30 r 0 .
vee, * fov Veg, * 30V 5.0
Vccl .« 12y [ Vec, * 12V TYPICAL
22 -— < 100 © 4.0 HORST
: / =1 CASE
= >
gm g // @ | Veo, - 45V
e & _ = -
& S -m Z 30y - 0.8y
& 10 g A S gy -om
g 2 z
E / 5 g
5 & 30 ER
3 1w 3 /
A ' 5
s |4 S-a0 J/ 10
50 = : .
o~ 2m TYPICAL WORST CASE
1 -
0 . Y B i T T
0 1.0 2.0 3.0 40 5.0 0 1.0 2.0 3.0 50 4.0 -60 @ 0 2 ) 100 w0

Vg - QUTPUT LOW VOLTAGE - VOLTS

SUPPLY CURRENT VERSUS
SUPPLY VOLTAGE

Vou - OUTPUT HIGH VOLTAGE - VOLTS

SUPPLY CURRENT VERSUS
SUPPLY VOLTAGE

Ta - AMBIENT TEMPERATURE - °c

SUPPLY CURRENT VERSUS

- SUPPLY CURRENT - mA

INPUTS GROUNDED INPUTS OPEN SUPPLY VOLTAGE
L — D T ] W
chc S| T Vee, S-WT i [ | T Vee, = 12V / |
1 s T, * B¢ y
Py ! % ] /J 1 L 20 &
b j ‘?\(.M A € / : &
[ = &
£ Pad g £ 3, S
£ S Er v Eoo >
3 S ] worsT cAst 1y /] ] S
= > z 4
g pd g e g A
22 g 8.0 v 240
NP ; K : 17
5 " // —3” INFUTS OPEN . /wmcvu.3 _.3”
4 . ]
v L~ 14/ TvPicAL
r j NPUTS GROUNDED T = woksT case
p 0
i) x © 6.0 8.0 %% a0 8.0 12 16 0 2.0 40 6.0 8.0
Yog, * SUPPLY VOLTAGE - voLTS Vog, * SUPPLY VOLIAGE - vouTS Vg, - SUPPLY VOLTAGE - VoLTS
TYPICAL OUTPUT IMPEDANCE
WITH BACK MATCHING SWITCHING TIME VERSUS SWITCHING TIME VERSUS
RESISTORS TEMPERATURE TEMPERATURE
50 — » , 20
Voo, - 5.0V i T ‘! \l@ , . i
FVge, * 1RV AN ’ B WORST CASE
2 S 7 CASE . | - o
£ ¥ S 7 Al | worsTons o 10 | ! i
- 5) 3 %—-—l ! ! H nd
g 10 7 oo+ Vee, * 5.0V ! - e, * 50V
3 A e Ve, * 20V P 3 Ve, * 120V
/ RN Z E g e
210 i/ — = - ERR IS
3 [ 11 . ¥ ~
<0 / ‘SS T [TYRieA ot TYPICAL
y S d
5.0 T e
0 / 0 0 [
0 60 .20 0 20 60 10 w 2 0 2 ) w1 “w N 0 ® 60 100 1%
Vour - OUTPUT VOLTAGE - VOLTS TEMPERATURE °C) Ty - AMBIENT TEMPERATURE - °C
TYPICAL SUPPLY CURRENT
VERSUS FREQUENCY SWITCHING TIME TEST CIRCUIT WAVEFORMS
o Vee, * s.an
L veg, * 12v 1 !
NO OUTPUT LOADING ViN Vout
2 15V
ViN
» DUTY CYCLE
y 50%
- / AMPLITUDE
S 4 0-4V
7
—
o oz o5 10 20 5.0 10
t - FREQUENCY - MHz




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 |-V graph in the same manner as the refiection
diagram.

2. Draw the receiver input characteristic on the same graph. The two points of intersection of the receiver 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, (Z, = 100Q in the example), from the “high state” operating point
(labeled A on our graph) to the “low state” output device characteristic (B,). B, equals the conditions at the driver output immediately after
turn-on.

5. Reverse the slope of Z, and skeich it from B, to the receiver input characteristic (C,). C, equals the conditions at the receiver when the
wavefront B, first reaches it.

6. By continuing this procedure of reversing the slope of Z, at each node all the reflections (B,, C,, B,, C,, B;, C; - - - By, Cy), where By is the
voltage at the driver and Cy 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
current for resistive termination and it reduces the DC line losses because IR drops in t
To back-match any line (output switching low):
1. Measure the output resistance, R_,, from the “low state” operating point to B,.
2. Subtract R_,; from Z. (R, + Ry, = Z,). This value R, is the required back-matching resistance.
3. Place Ry, in series with the output of driver.

4. The reflections that occur on the line with R, inseried can be treated in the same manner as the general case. The results are B;" and C,” and
the receiver will not see any reflections.

When switching the line differentially R\, + R_, = Z,/,. The matched output characteristics of the 9621 make it possible to back-match effectively and
require analysis of switching only one state.

user. 1t reduces the system power by not requiring the high
e [ —

he line become minimum.

TYPICAL REFLECTION DIAGRAM*

20
Vg, 5.0V | | | I | I
1 LOW STATE OUTPUT DEVICE HIGH STATE QUTPUT DEVICE
160 =Yoo, t12.0v CHARACTERISTIC . CHARACTERISTICS
160 2 \ r
120 £
i / wi
80 //
B =1g ‘(ER“‘“CS
TYPICAL RECEIVER 1 1 CARRACTHoen
INPUT CHARACTERISTI CS - QUTPE gy WM
@ W
/1o 4] —

&

«uT ~ OUTPUT CURRENT - mA
<

\

-3.0 -1.0 0 L0 3.0 5.0 1.0 9.0 10
Voyr ~ OUTPUT VOLTAGE - VOLTS

* GRAPHICAL ANALYSIS
First Presented by John B. James of |.C.T. (Eng.) LTD.
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FAIRCHILD INTEGRATED CIRCUIT 9621

REFLECTION TEST CIRCUIT BACK MATCHING TABLE

9621 R Rm Rm
M I when used when used
—_— 2o single ended differentially
/ 50 320 16 Q
75Q STRIPLINE [~27')< | . 750 620 308
TERM. 92 0 820 419
= 100 ¢ 50 0 450
130 Q 120 @ 60 @
300¢Q 290 @ 145 @
The reflections are two delay's of the line wide. Rierm is the total impedance seen at the receiving end. 600 Q 590 Q 295 Q
Ri‘erm =759

R,=0
EEEEENGN
EEEEEENTNE
SEasinics
BNV NSEEN

3 Z
=} Q
> >
o

N

‘n‘

200 ns/Div.

100 ns/Div.

RM =62Q Ri‘er!ﬂ = L

Ry=0  Ri.=752

SEEEEEEEE s

INEE
|
|

2.0 V/Div

, 2.0 V/Div.

200 ns/Div.

200 ns/Div.
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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 Y4 x

FEATURES
¢ CCSL COMPATIBLE INPUTS/OUTPUT

ana ansan

¢ M0S COMPATIBLE O

LOW POWER

LT YRR T

OUTPUT/INPUTS

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

Storage Temperature

Temperature (Ambient) Under Bias

Vcc Pin Potential to Ground Pin

Voltage Applied to Outputs for high output state (9624)
Voltage Applied to Outputs for high output state (9625)

14 Flat Pak.

—65°C to +-150°C
—55°C to 4-125°C

Vppto +10V
Vpp to +-Vo value

—05Vio V.. value

TYPICAL DUAL IN-LINE PACKAGE
In Accordance With
JEDEC (T0-116) Outline

.200"3}5,1+ 375 MAx.—]
.020 MIN.: '-—
l {1 14 )\}-
i e
L 3 12
J85 a um
s 100
6 >
7 8»
NOTE 2
|._
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 shouid equal your
practice for a conventional 020 linch diameter lead,

Input Voltage (D.C.) (9624) —05Vtio +55V
" Input Voltage (D.C.) (3625) Vee toVgp 14-PIN FLAT PACKAGE
Voo Pin Potential to Ground Pin —30Vtio 405V TOP VIEW
Vpp Pin Potential to Tap Pin (9624) —30Vto 405V
1 N [ == 14
— e —T
A — " o
ORDER INFORMATION e — ]
Specify U6A9624XXX and U6A9625XXX for 14-pin TO-116 Dual In-Line package or U319624XXX and U319625XXX &;/‘;cz T 3
for 14-pin Flat Package where XXX is 51X for the —55°C to +125°C temperature range, or 59X for the %20 "%3""‘26 A T 065
0°C to +75°C temperature range. - {50
=
9624 9625
1—GND Vee F 14 1 —{GND Vee b— 14
2 —|Nc TAP|— 13 2 — L 13
3 — NC— i2 3 — L 1
4 — — 11 4 — KL— 1
5 — I I Y 5 —| Tt
6 — U [—- ° 6. — — 9
7— Voo L——8 7 —{ Voo — 8

313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435
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FAIRCHILD INTEGRATED CIRCUIT 9624

TABLE | —
ELECTRICAL CHARACTERISTICS (T, = —55°C to +125°C, Vo = 5.0 V £10%)
’ LIMITS .
SYMBOL CHARACTERISTICS —55°C +25°C +125°C UNITS CONDITIONS
MIN. MAX. | MIN. TYP. MAX. | MIN. MAX
Voun Output High Voltage -1.0 —1.0 —05 —1.0 Volts [V =45V, Vpp=—28V, Vi, =0V
loy = —10 zA
Vo Output High Voltage +3.5 +35 +4.0 435 Ve =55V, Vpp = —20V, Vi, =55V
Inputs at threshold voltages (V) 1o = —10 #A
Voo Output Low Voltage See Note 1 Volts [Voc =45V, I =10mA, Vpp = —11t0 —28V
@ V|H' 0 S vTAP < VCC
Viy Input High Voltage 21 1.9 1.7 Volts |Guaranteed input high
threshold for all inputs
Vi Input Low Voltage 14 11 0.8 Volts |Guaranteed input low
threshold for all inputs
I Input Load Current —1.40 —-1.25 —113 | mA Ve =55V, Ve =04V
Vpp = —11t0—28V
I Input Leakage 20 2.0 5.0 ph Voo =55V, V=40V
Current Vpp = —11t0—28V
leex Output Leakage 50 A Nee =55V, Vip =0V
Current Vop=—28V, Vour =0V
lec Output Short —-12 -31|-14 —32 | —11 —28 | mA |Vee =45V, Vip =0V, V=0V
Circuit Current Vop =—11V, Voyr = —11V
lyee V¢ Supply Current 6.1 mA Voo =55V, Vpp =—15V, V;,, =0V
Inputs Open
Tuax Max. Current 10 mA Voo =10V, Vp, = —30V, Inputs Open
Vipp =0V
tpd N Switching Speed 190 250 ns V.. = 5.0V, See Figure 2
[ Switching Speed 50 100 ns |Vpp=—13V, Vip=0V
Note 1: Max = Vpp +1.0 V over Temperature Range
Typ = Vpp +0.2V over Temperature Range
SCHEMATIC DIAGRAM
Yee
Tu
13
Tm
2 .L < < 3 <
31 sk 5000 <5000 S15k0 gska
W1 Gﬂﬂl ]GND N2
10kQ
e ) .
so—KH Yl Y y —ph—os
. | Tt afz o1
— J S [ -
Bk | B0
S 3340
l‘uu
1
Fig- 1




FAIRCHILD INTEGRATED CIRCUIT 9624

TABLE Il —
ELECTRICAL CHARACTERISTICS (T, = 0°C to 4-75°C, Vee =50V £5%)
LIMITS
SYMBOL CHARACTERISTICS 0°C +25°C +75°C UNITS CONDITIONS
MIN. MAX IMIN. TyP. MAX I MIN MAX.
Voui Output High Voltage -1.0 —-10 —05 —10 Voits [Vee =475V, Vpp = —28V, Vi, =0V
loy = —10 A
Vore Output High Voitage +3.25 +3.25 43.75 +3.25 Volts |Voe =525V, Vpp = —20V, Vp,p =525V
loq=—104A
_ Inputs at threshold voltages (V,_or V)
Voo Output Low Voltage See Note 1 Volts (Voo =45V, Ig =10mA, Vpp = —1110 —28V
‘ @0 < Vppp < Vec
Viu Input High Voltage 2.0 19 1.8 Volts | Guaranteed input high
threshold for all inputs
Vi input Low Voltage 1.2 1.1 0.95 Volts | Guaranteed input low
threshold for all inputs
I Input Load Current —1.32 —-1.25 —120 | mA |[Voc =525V, V. =045V
I Input Leakage 5.0 5.0 10 sA Ve =525V, Vp =45V
Current
leex Output Leakage 100 R Vo =525V, Vi, =0V
Current Voo =—28V, Vour =0V
lsc Output Short -12 -31|-14 —32 | —-12 =31 mA [V =475V, Vi, =0V, V=0V
Circuit Current Vop = —11V, Voyp = =11V
lvee Ve Supply Current 6.1 mA  |Voe =525V, Vo =—15V, V,(p =0V
Input Open
luax Max. Current 10 mA  [Voe =10V, Vpp = =30V, Vi, =0V
Input Open
b Switching Speed 190 250 ns Voo =5.0V, See Figure 2
[ Switching Speed 50 100 ns {Vpp=-13V, Vo =0V

Note 1: Max = Y, +1.0 V over Temperature Range
Typ = Vpp +0.2 V over Temperature Range

THRESHOLD VOLTAGE - VOLTS

POWER DISSI PATION - mW PER GATE
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AMBIENT TEMPERATURE
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o ——
—~—
\
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Vi '\ |

> 0 5 50 15
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-55 10
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POWER DISSIPATION VERSUS
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v ssv] 1] ]
[Vpp--Bv] T I
[ | NAXGATE ON POWER
- N L T——
o
.| TYPGATEON POWER !
—
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ELECTRICAL CHARACTERISTICS ¢ 9624

TYPICAL OUTPUT CURRENT
VERSUS OUTPUT VOLTAGE
(LOW STATE)

]
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e i
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FAIRCHILD INTEGRATED CIRCUITS 9624 - 9625

SWITCHING TIME TEST CIRCUIT AND WAVEFORMS

9624
RN
VccT TGND Yin
v 1.5¢
PULSE GENERATOR 0626 ouT
2 h
= tpd" — tpd

REP RATE = 500 kHz =
AMPLITUDE =3V 6.0V
PULSE WIDTH = 1us
t.t,<10ns C=15F = = < < Your

TESTS CONDITIONS

Ta Vee Voo Tap
tpd’f, toa (°C) (Volts) (Volts) Voltage
25 5.0 —13 0
Fig. 2

LOADING RULES:

9624 9625

1/]  — SEE NOTE 1 SEE NOTE 2 9 v
O'—— /
]/] ——

*The extender pin allows the number of inputs to be extended by adding diodes or the DTul 933 extender.

Note 1: Fan out into MOS is limited only by MOS leakage currents.
Note 2: 1, = + 210 gA

APPLICATION:

r GEsLioRe y C oS oic ]

| i
I 1
I | 1
| T
1 |
1 1

|
=0 ; 1,9624

\"4
v
T

CLOCK DRIVING (using a high capacitance drive scheme)

TYPICAL SWITCHING TIMES
VERSUS LOAD CAPACITANCE

220
@ -
180 —— STORAGE T\ME—
VIN g:
1sV— f ———
= I—%_—L £ = —
5 ) 2N3015 E &
= —=| ~—DELAYTIME 5 S
159624 1 —tg—»-! |«—RISE TIME £ — RIS T
o 0
Vg =9V Vour = N\ 0 P TSR T T o
Vo2V EMEOR i ? 10% w [
- EQUIVALENT Vour ; . i
Viap =0V —»| |=—FALL TIME oL P

CAPACITIVE LOAD - pF
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B FAIRCHILD INTEGRATED CIRCUIT 9625 |
TABLE NI —
ELECTRICAL CHARACTERISTICS (T, = —55°C to +125°C, Vo = 5.0 V £10%)
LIMITS
SYMBOL {. CHARACTERISTICS —55°C +25°C 4125°C UNITS CONDITIONS
N PR I ML MAX T MIN._ TYP. MAYX TMIN MAX 1 _ . o
Vou Output High Voltage 25 2.6 25 Volts | Vo =45V, |, = —60pA
v’DD = _11 V
Inputs at threshold voltages (V, ..}
Voo Output Low Voltage 05 05 0.5 Volts | Vo =55V, 15, =15mA
Voe =45V, Ig, =1.2mA
Vpp = —11V
Inputs at threshold voltages (V)
V‘if; Input High Voltage -3.0 -3.0 —-3.0 Volts | Guaranteed input high
threshold for all inputs
Vi input Low Voltage -9.0 —9.0 —9.0 Voits | Guaranteed input low
threshold for all inputs
I Input Load Current 210 210 210 EA Voe =50V, Vo= =30V, V,, = —13V
leex Output Leakage Current 50 rA Ve =Verx =45V, Vpp =—13V
lveel Supply Current 43 mA Vee =55V, Vyp=—15V, V= —10V
lveen Supply Current 21 Ve =55V, Vpp=—15V, V; =0V
Lyop Voo Supply Current -9.0 mA Vee =55V, Vpp=—15V
Input open or gnd
luax Max. Vi, Supply Current -25 mA Voo =80V, Vpp =20V, V=0V
tpd+ Switching Speed 55 100 ns Voe =5.0V, Vpp =—13V
tpd_ Switching Speed 90 150 ns See Figure 4
SCHEMATIC DIAGRAM
Vee
TM
r i o o
%WKQ 5kQ SkQ% 10kQ
4 ii
5 ouT 1 OuT 2
IN 1 102
224Q | 11 22kQ
GND
3kQ 3kQ
11
Vbp
Fig. 3
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FAIRCHILD INTEGRATED CIRCUIT 9625

TABLE IV —
ELECTRICAL CHARACTERISTICS (T, = 0°C to +75°C, Vo = 5.0 V £5%)
LIMITS
SYMBOL CHARACTERISTICS 0°C +25°C +75°C UNITS CONDITIONS
MIN. MAX. | MIN. TYP. MAX. | MIN. MAX.
Vou Qutput High Voltage 25 26 2.5 Volts | Vee =475V, lgy = —60 A
Vop=-—11
Inputs at threshold voltages (V)
Vou Output Low Voltage 0.5 0.5 05 Volts | Voe =525V, I = 1.52mA

Vee =475V, I = 1.33mA
Inputs at threshold voltages (V,)

Viy Input High Voltage -3.0 —-3.0 -30 Volts | Guaranteed input high
threshold for all inputs

Vi Input Low Voltage —5.0 —-3.0 —-3.0 Voits | Guaranteed input iow
threshold for all inputs
I Input Load Current 210 210 210 #A Vee =50V, Ve = =30V, V,; =—13V
leex Output Leakage Current 100 7.} Vee = Ve =475V, Vpp = —13V
lvee Supply Current 438 MA | Voc =525V, Vo= —15V, V,y = —10V
lveen Supply Current 2.1 mA Voo =525V, Vo = —15V, V=0V
oo Vpp, Supply Current —-9.0 mA | Vec=55V, Vpp=—15V
Input open or gnd
huax Max. V;,, Supply Current —25 mA Vee =80V, Vg =20V, V=0V
toas Switching Speed 55 100 ns Vee =5.0V, Vpp = —13V
tpd_ Switching Speed 90 150 ns See Figure 4
THRESHOLD VOLTAGE VERSUS POWER DISSIPATION VERSUS SWITCHING TIME VERSUS
AMBIENT TEMPERATURE AMBIENT TEMPERATURE AMBIENT TEMPERATURE
= T 60 T T T T T H
v MAX V;; THRESHOLD Voo TS0V, Vpp s -1V } 1 - C, " 56F ! :
5 |—— 4% oy pot——] - o
m-a.o % 50 , -lMAx T§~ONT\M\~~‘ ” - 1
3 = ==~ = 2L Power
3 TYP V), THRESHOLD| _— £ o . 3——7*: T 2
g‘-o.o IYPV'HTHRéSQB i Y l:[ou POWER | § 120 e ——-ﬂ
;'4.0 g S E '\4\ ; tpd- TYP, ’k
e T— g & =
§ 20 HS ol tpd* YR, | ]
£ MIN V), THRESHOLD = B
-2.0 § 0 ]
0 0 ol
& 0 3 N B M5 s om0 % 0 15 10 15

%5 -5 0 5 N B0 15

Ty~ i -
Ty, - AMBIENT TEMPERATURE - °c '~ AMBIENT TEMPERATURE - °C

TA - AMBIENT TEMPERATURE - °C

SWITCHING TIME TEST CIRCUIT AND WAVEFORMS

REP RATE = 500 kHz Vi
AMPLITUDE ~ — 10V Vee _— * S R—
PULSE WIDTH = 1.0 as .
t,t,=20ns
; R ' tpd—“ " = tpd +
PULSE
, : Vout

GENERATOR 9625 Vout
15pF ou ’

—_ — 1.5V

||H

TESTS CONDITIONS
TA vCC vDD R
fog ity (°C) (Volts) (Volts) (k)
25 50 —13 3.75
Fig. 4
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RTuL COMPOSITE DATA SHEET
INDUSTRIAL MICROLOGIC® INTEGRATED CIRCUITS

OPERATING TEMPERATURE RANGE: 0°C to +70°C (METAL PACKAGE)

15°C to 55°C (EPOXY)

GENERAL DESCRIPTION — The Fairchild Industrial Resistor-Transistor Micrologic® (RTxL) 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 equipm

ent.

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 RTuL integrated circuit family are the following:

e Guaranteed operation over the specified temperature range.

s System operates with one power

o Trade-off between fan-out and te

supply (3.6 V+10%).

mperature (permitted).

e RTL uses positive NOR or negative NAND logic.

¢ High noise immunity — 300 mV.

s Very iow propagation deiays — typical 12 nanoseconds for
medium power gate and 40 nanoseconds for low power gate.

e Power dissipation of typically 2mW per gate for the low power
elements.

* Low cost,

e Medium power buffer 9900, dual two-input gate 9914 and JK
flip-flop9923 avaiiable in epoxy for additional cost advantages.

e Mixing medium and low power elements optimizes fan-out and
power dissipation.

» Application briefs, notes and thorough individual data sheets
available.

Leads are gold-plated kovar
; Weight 15 1.12 grams

L

to case
Package weight .5 1.32 grams

1

PHYSICAL DIMENSIONS (TO-5 TYPES) PURCHASING INFORMATION
_TO-99 TO-100 EPOXY PACKAGE
(8 pin package) (10 pin package) (similar to 70-5) Purchasing Agent please note:
370 |
335 I bg;g—-ﬂ MAX To order part, the following
: 335 ‘ i ’ I-—.330 pia. numbering system should be
el 1ss i 335 185 ! o used to expedite handling. The
oo I 165 040 ;[‘7.305—*{ 165 l /_Tvi_.j_ complete number will be a nine-
S St - S - i digit number with the designa-
(040 MAX. ! M. | A0l 250 tions as follows:
| | ! MAX.
= L S i o ABCDEFGH I
g R
- 050 500 Plane Ceramic gl !Llu '4300 A = U for all elements
%SADS m H Hﬂ MAX. MIN. 3012.§.ADS ”n U [Iﬂ MIN. BC = 5B for 8-pin (TO-99) pke.
016 —t o161 — —=5F for 10-pin (TO-100)
.200TPJ—————<‘ pke.
[ !
pT 100 TP = 8A for 8-pin epoxy i
L= {
DEFG = The four-digit number
— dencting the specific
o5 element desired
,\ 2 == H = 2 for all elements
)/.0;?4\; 029 I = 9 for 0°C to 70°C for
028 metal packages :
NOTES: All dimensions in inches =8 for 15°C to 55°C H
NOTES: Ali dimensions in inches Leads are gold-plated kovar NOTES: All dimensions in inches K i
Dimension as per latest J-10 committee Lead No. 1 internally connected Leads are goid-plated nicke! €poxy pKg.
|

Note: All elements are available in a metal TO-5 type package, but not necessarily in epoxy. Consult your sales representative for details.

EAIRCHILD
b T e
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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LOADING RULES

Industrial Resistor-Transistor Micrologic® (RTul) 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 © and 640 Q typical, whereas the low power
elements have typical base and collector resistors of 1.5 k2 and
3.6 kQ 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.

LOW POWER ELEMENTS:

LOADING CHART

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 9914 element 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 medium
power elements as long as the sum of all the input load factors
does not exceed the output drive factor of the driving element.

w o W W
W oW W W




'PARALLELING AND OTHER RULES:

1. Alt urnused input pins shoutd be grounded.

2. On all 8-pin lead devices, Vcc is connected to pin 8 and pin 4
is grounded. On 10-pin lead devices, pins 10 and 5 are Vecc
and Ground pins respectively.

3. For each medium power gate output terminal tied to another
medium power gate output terminal (and Vcc open on all gates
but one) the output drive factor should be reduced by 2 loads.

3.75
3.75
3.75
3.75 —0 26

3.75

3.75
3.7%

3.75
PARALLELING MEDIUM

R

@ =NO V¢ CONNECTED

-Fer each-iow-pewer gate-outputterminal tied to- anotheriow—

power gate output terminal (and Vec open on all gates but
one) the output drive factor should be reduced by one load.

. 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
133 —O5

133 ’
133
133

1.33C>——J

PARALLELING LOW

CWER ELEMENTS
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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.

SCHEMATIC DIAGRAM

»O—e

FUNCTIONS TYPICAL RESISTOR VALUES

POSITIVE LOGIC:
R, = 1000Q

NEGATIVE LOGIC: R; = 100Q

B=A R, = 10002

LOADING RULES
INPUT PIN LOAD FACTOR OUTPUT PIN DRIVE FACTOR

3 6 5 80

Note: For more information on loading rules and for parallel combination of elements, see page 2.

TYPICAL APPLICATIONS

o—| DRIVE

FACTOR 80

ONE SHOT MULTIVIBRATOR

3.6V

209
300

HIGH FAN-OUT EXTENSION

* This element also available in the epoxy package.

9914

TRIGGER INPUT

ASTABLE MULTIVIBRATOR

1k

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 function permits the gener-
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® inte-
grated circuits to augment.their logic
functions.

SCHEMATIC DIAGRAM

®

Ry

50—

© 6

H = HIGH FUNCTIONS
L=LOW POSITVE D=A+{+B+C
POSITIVE LOGIC: H = 1 = TRUE LOGIC: =ABC
L =0=FALSE NEGATIVE D=ABC _ TYPICAL RESISTOR VALUES
NEGATIVE LOGIC: L = 1 = TRUE LOGIC: =A+B+C R = 450Q
H = 0 = FALSE Note: Pins 5 and 7 omitted. R, = 650Q
TRUTH TABLE iLOADING RULES
A B C D INPUT PIN LOAD FACTORS OUTPUT PIN DRIVE FACTORS
H H H L 1 3 6 16
H H L L 2 3
H L H L 3 3
H L L L
L H H L
L H L L
L L H L .
L L L H Note: For more information on loading rules and for parallel combination of elements, see page 2.

TYPICAL APPLICATIONS

E

SIX INPUT GATE

POSITIVE LOGIC: __ _ _ _ _ _ _
A+B+C+D+E+F=A-B-C-D-E-F
NEGATIVE LOGIC;  _ _
AB-CDEF=A+B+C+

D+E+F

F Ow—— Ve NOT CONNECTED

TRIGGER INPUT

OUTPUT

r—-o

vVee
9900
l 1k
— AWV
MONOSTABLE 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 haif-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
NAND or a NOR gate.

FUNCTIONS

POSITIVE E=C + D

LOGIC: F=(A+B)(C+D)
NEGATIVE E = CD

LOGIC: F =AB + CD

SCHEMATIC DIAGRAM
8

I

P

H = HIGH _ — 5
L=LOW IFC=AandD=8B
TH=1= POSITIVE E=AB
POSITIVE LOGIC: II:I = é = :‘—EIEJSEE LOGIC: F — AB + AB TYPICAL :Fili‘;gg VALUES
L =1 = NEGATIVE E=A+ B R: = 640Q
NEGATIVE LOGIC: h — (1) = IARBSEE LOGIC: F=AB + CD R: = 8009
TRUTH TABLE LOADING RULES
- INPUTS OUTPUTS INPUT PIN LOAD FACTOR OUTPUT PIN DRIVE FACTORS
1 2 3 5 7 6 1 3 6 16
H H H H H L 2 3 7 13
L H H H H L 3 3
H L H H H L 5 3
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 Note: For more information on loading ruies and for parallel combination of elements, see page 2.

TYPICAL APPLICATIONS

GATED FLIP - FLOP

A ——O F = (A+B)-E
B 0 E=C+F
v

PARALLEL COMPARISON
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9905 MEDIUM POWER HALF SHIFT REGISTER

The Half Shift Register element is a
gated input storage element composed
of five basic gate circuits. Internal cross-
connection of the two output gate cir-
cuits provides memory. The input gating
signal.is-appiied-to-the remaining three —
gate circuits. Two of these control the
logic inputs, while the third provides the
complement of the gating signa! at an
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 NAND input logic levels.
Concurrent near-ground signals at all
three inputs will cause near-ground sig-
nals at both outputs.

FUNCTIONS
POSITIVE A =B, (A + P)

- O

SCHEMATIC DIAGRAM

70

H = HIGH LOGIC: Bi =A (B, + P)
L=1low NEGATIVE A, =B, + AP
POSITIVE LOGIC: H =1 = TRUE LOGIC: B, =&, + BP
L =0 = FALSE
TYPICAL RESISTCR VALUES
NEGATIVE LOGIC: L =1 =TRUE R, = 450Q
H = 0 = FALSE R; = 6400
R; = 8000
TRUTH TABLE LOADING RULES
INPUT OUTPUT INPUT PIN LOAD FACTOR OUTPUT PIN DRIVE FACTOR
Ao P Bo A B, 1 3 5 13
H H H H L 2 9 6 16
H H L H L 3 3 7 13
H L H H L
H L L H L
L H H L H
i H L 1 L H
L L H L H
L L L L L Note: For more information on loading rules and for paraliel combination of elements, see page 2.

TYPICAL APPLICATIONS

COUNTING DECADE

9900

PULSES E “

TO BE COUNTED

MEMORY

COMPLEMENTARY FLIP-FLOP

RESET

OUTPUT
-0

TRANSFER

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 NAND/NOR gates pro-
duced by Fairchild. The versatility of the
NAND/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.

SCHEMATIC DIAGRAM

Ry

) Ry ) Ry s Ry : s 1

FUNCTIONS 4
H = HIGH POSITIVE E=A+B+C+D
L=LOW LOGIC: =ABCD
POSIT LOGIC: H=1 =TRUE —
OSITIVE LogiC: i = 5 = fALse NEGLSEE‘ £= ,—'L\\ _?_%'1 T+D TYPICAL RESISTOR VALUES
T R, = 4509
NEGATIVE LOGIC: L =1 =TRUE =
H = 0 = FALSE R; = 6409
TRUTH TABLE LOADING RULES
INPUTS OUTPUT INPUT PIN LOAD FACTORS OQUTPUT PIN DRIVE FACTORS
A B C D _E 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

POSITIVE LOGIC:

NEGATIVE LOGIC:

Ve NOT CONNECTED

EIGHT INPUT GATE

A+rB+C+D+E+F+G+H=ABCDEFGH

ABCDEFGH=A+B+C+D+E+F+G+H
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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.

9908 LOW POWER ADDER

SCHEMATIC DIAGRAM

] ] 5
i
RS RS RS RJ; Ry
70— ] T 7
’_{N " oe
Ry f —
1 .
FUNCTIONS 20— _L/ﬁ j\’h
H = HIGH POSITIVE_LOGIC: P Ry
L =LOW 6=3+5)=35 30— WA l
POSITIVE LOGIC: H =1 = TRUE 7=0+238+3) 4 5
L = 0 = FALSE NEGATIVE LOGIC:
NEGATIVE LOGIC: L =1 = TRUE 6=(35=3+5 TYPICAL RESISTOR VALUES
H = 0 = FALSE 7=12+3-5 R, = 1.5kQ
R: = 3.6kQ
TRUTH TABLE LOADING RULES
I, Output “6”’ 11, Qutput “7” INPUT PIN v LOAD FACTOR OUTPUT PIN DRIVE FACTOR
3 5 | 6 1 2 6 7 1 1 6 3
L L L [ L L L 2 1 7 4
L H L L L H L 3 1
H L L L H L | H 5 1
H H l H L H H L
H L L H
H L H L
H H L H * For loading rule expianations see page 10.
H H H L Note: For more information on loading rules and for parallel combination of elements,
see page 2.
TYPICAL APPLICATIONS (POSITIVE LOGIC)
1 o
Ao D ;E AB+AB .
2 7 AC- ™= AB + AR (SUM)
—07
3
—06 AB (CARRY)
Bo—— —06
_;L 3 BO—
EXCLUSIVE OR GATE
DATA AO 1 (A+C) (B+T) OR AC + BC
2 —o0 7
CONTROL CO— 3
—06
DATA Eo—-—;
I+
DATA STREAM SWITCH
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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.

SCHEMATIC DIAGRAM

FUNCTIONS
POSITIVE LOGIC:
6=2+3
NEGATIVE LOGIC:
6=2:3 TYPICAL RESISTOR VALUES
R, = 1.5kQ
R: = 100Q
LOADING RULES
INPUT PIN LOAD FACTOR OUTPUT PIN DRIVE FACTOR
2 2 6 30
3 2

Note: For more information on loading rules and for parallel combination of elements, see page 2.

TYPICAL APPLICATIONS

6
ONE SHOT MULTIVIBRATOR
Vee
Vee
A2 6 A
PARALLEL PULSE DRIVER 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.

8

SCHEMATIC DIAGRAM

FUNCTIONS )
H = HIGH POSITIVE_LOGIC: ¢
L=LOW 7=1+2
POSITIVE LOGIC: H =1 = TRUE 6=3+5
L = 0= FALSE NEGATIVE LOGIC: TYPICAL RESISTOR VALUES
NEGATIVE LOGIC: L =1 = TRUE 7=1-2 R, = 1.5kQ
H =0 = FALSE 6=35 R, = 3.6kQ
TRUTH TABLE LOADING RULES
OUTPUT 7 OUTPUT 6 INPUT PIN LOAD FACTOR OUTPUT PIN DRIVE FACTOR
1 2 7 3 5 6 1 1 6 4
L L H L L H 2 1 7 4
L H L L H L 3 1
H L L H L L 5 1
H H L H H L Note: For more information on loading rules and for parallel combination of elements, see page 2.
TYPICAL APPLICATIONS
Vee
Vee
R c R
_ b
A DA
c
T = —0
L =1 out
SINGLE DUAL GATE AS
SIMPLE INVERTER FREE-RUNNING MULTIVIBRATOR
iNo- 9913 9913
R s 1 B
T = T —
C o cC 0
SINGLE DUAL GATE USED AS

by a factor of 5.

MOD - 5 BINARY COUNTER

Function: To count to a Modulo of 5 using a 1-2-4
code, or to divide an input frequency

A ONE-SHOT MULTIVIBRATOR
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This element is a

9911 LOW POWER DUAL GATE WITH INVERTER

general purpose four-

input gate with inverter for NOR, OR
functions and can also be used as an

amplifier-inverter.

SCHEMATIC DIAGRAM

O~

1
6 0— M
Ry
1
Ry
2 A
FUNCTIONS :°—an1"—_' ,
H = e POSITIVE LOGIC:
7=14+2+3+5
POSITIVE LOGIC: H =1 = TRUE 6—1TFX2f3F5 :
L =0=FALSE NEGATIVE LOGIC:
NEGATIVE LOGIC: L =1 =TRUE 7=1-2-3-5 ) TYPICAL RESISTOR VALUES
H = 0 = FALSE 6=1235 R = 1.5kQ
TRUTH TABLE LOADING RULES
1 2 3 5 7 INPUT PIN LOAD FACTOR OUTPUT PIN DRIVE FACTOR
L L L L H L 1 1 6 3
L L L H L H 2 1 7 4
L L H L L H 3 1
L L H H L H 5 1
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 ,
Note: For more information on loading rules and for parallel combination of elements, see page 2.
TYPICAL APPLICATIONS

CONNECTED AS INVERTER-AMPLIFIER

IN O

L]

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_DT7




9912 LOW POWER HALF ADDER

This element is a multipurpose combina-
tion of three basic circuits that can be SCHEMATIC DIAGRAM
used as a complete half adder, an exclu-
sive OR gate, gated-set flip-flop or any 8
other similar logic construction. T
FUNCTIONS . :
- POSITIVE LOGIC: 30—
H = HIGH 7=(142)@+5) 50—ARA——
L=LOW 6=1-2+35
POSITIVE LOGIC: H =1 =TRUE NEGATIVE LOGIC:
L =0 = FALSE 7=1-2+35 TYPICAL RESISTOR VALUES
NEGATIVE LOGIC: L = 1 = TRUE 6=1+2)-C+3) R, = 1.5ka
H =0 = FALSE R, = 3.6k
TRUTH TABLE LOADING RULES
1 2 3 5 6 7 INPUT PIN LOAD FACTOR OUTPUT PIN DRIVE FACTOR
L L L L H L 1 1 6 4
L L L H H L 2 1 7 3
L L H L H L 3 1
L L H H H L 5 1
L H L L H L
L H L H L H
L H H L L H
L H H H L H
H L L L H L
H L L H L H
H L H L L H
H L H H L H
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)
1
A
B 2
6
A 3 7 - .
B 5 L———‘-OAB+AB
1
EXCLUSIVE OR GATE OR HALF ADDER DATA A O—
CONTROL C 6
- 3
CONT =,
0 D:?':% 5 ? {A+C;} (B+C;
AT
SET A ; DATA STREAM SWITCH
SETB
3 1
RESET
—0 0

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 ‘1"’ to logical
“0!’ 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 0" to a logi-
cal “17”

H = HIGH
L=LOW
POSITIVE LOGIC: H=1 =TRUE
L = 0 = FALSE
NEGATIVE LOGIC: L =1 =TRUE
H = 0 = FALSE

FUNCTIONS
DIRECT INPUTS'

SCHEMATIC DIAGRAM

o2

GATED INPUT?

le

i

)

RL R4 Ry

R2 R2
v i :
7°_~v.i Rs ::;IRI X Rll;':;lm 3
R R
- S | ‘

t=nt=n+1

3 7 6 5 2 6 5
L L NC NC H H L
L H L H L L H
H L H L TYPICAL RESISTOR VALUES
HHL L R, = 1.5k
(1) Pin 1 must be high. R; = 3.6k
(2) NC = No change. Rs = 180Q
(3) Pins 3 and 7 must be low. Rs = 480Q
LOADING RULES
INPUT PIN LOAD FACTOR OQUTPUT PIN DRIVE FACTOR
1 2 5 3
2 1 6 3
3 1
7 1

Note: For more information on loading rules and for parallel combination of elements, see page 2.

TYPICAL APPLICATIONS

BINARY RIPPLE CARRY COUNTER STAGES USING TYPE D FLIP-FLOP

Vee PARALLEL PARALLEL

_cc - - DATA DATA

o -

DATA I

END—. s 2 L 2 — — E_N'LER

SHIFT REGISTER STAGES USING TYPE D FLIP-FLOP - - -

Vee cp .

— SERIAL
L SERIAL DATA DATA

N ouT
GND o METHOD OF PARALLEL ENTRY OF DATA INTO SHIFT REGISTER

Ve AND GROUND CONNECTIONS ARE NOT SHOWN
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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 NAND/NOR gates produced by
Fairchild. The versatility of the NAND/
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.

FUNCTIONS
POSITIVE LOGIC:

SCHEMATIC DIAGRAM

*—0 00

AA,

S R2 R2

06
Ry Ry Ry

~
w
[

»O—d

H = HIGH F=A+B=AB
L = LOW E=C+D=CD
POSITIVE LOGIC: H=1 =TRUE NEGATIVE [ OGIC:
=0 = AL et TYPICAL RESISTOR VALUES
NEGATIVE LOGIC: L =1 = TRUE E=CD=C+D R, = 6409
H = 0 = FALSE
TRUTH TABLE LOADING RULES
A B F INPUT PIN LOAD FACTORS OUTPUT PIN DRIVE FACTOR
H H L 1 3 6 16
H L L 2 3 7 16
L H L 3 3
L L H 5 3

Note: For more information on loading rules and for parallel combination of elements, see page 2.

TYPICAL APPLICATIONS

FOUR INPUT GATE
POSITIVE LOGIC: _

NEGATIVE LOGIC:

TWO INPUT GATE
POSITIVE LOGIC:

A+B=A'B
NEGATIVE LOGIC
‘B=A+B

ABCD=A+B+C+D

30

A+B+C+D=A-B-C'D

vee

PIN NUMBERS
INPUT OUTPUT
1 3 6 7
L L "NC NC
L H L H
H L H L
H H NOT ALLOWED

* This element also available in the epoxy package.

NC = No change.

Agji}g——«y—ou
e

NOT CONNECTED ——
C ]

D
E
F

SIX INPUT GATE

RS FLIP-FLOP P

—O013
2 ——O13
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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 NAND/NOR gates produced by
Fairchild. The versatility of the NAND/
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.

SCHEMATIC DIAGRAM

O ©

R1 gﬂS RL Ry

Ri Ry
HE I
FUNCTIONS ° é $ é H ¢ §

H = HIGH POSITIVE LOGIC: _ _ _

L =LOW D=A+B+C=_E_B_Q
POSITIVE LOGIC: H =1 =TRUE H=E+F+G=EFG

L = 0 = FALSE NEGATIVE LOGIC:  __ TYPICAL RESISTOR VALUES
NEGATIVE LOGIC: L =1 =TRUE D=ABC=A4+B+C R = 4509

H = 0 = FALSE H=EFG=EFG R, = 6400

TRUTH TABLE LOADING RULES

A B c D INPUT PIN LOAD FACTORS OUTPUT PIN DRIVE FACTORS
H H H L 1 3 4 16
H H L L 2 3 9 16
H L H L 3 3
H L L L 6 3
L H H L 7 3
L H L L 8 3
L L H L
L L L H Note: For more information on loading rules and for parallel combination of elements, see page 2.

TYPICAL APPLICATIONS

POSITIVE LOGIC:

NEGATIVE LoOGIC: _  _  _  _ _
ABCDEF=A+B+C+D+E+F

ww»w

p——013

013

RO——mm————

rRO——nn—

RS FLIP-FLOP

O W

—030

po—m—m—m—
EO

F o——————J

SIX INPUT GATE
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9921 LOW POWER GATE EXPANDER

This element is a double gate without
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
8 of thie element must always be con-
nected t6 Vee.” 7 7 T

SCHEMATIC DIAGRAM

7 6
Q
Ry Ry
1 5
Ry ! Ry
20—mA——| l L w03
FUNCTIONS :
POSITIVE_LOGIC:
7=17%2 -
6-31% TYPICAL RESISTOR VALUES
NEGATIVE LOGIC: Ri=1.8ka
7=12
6=35
LOADING RULES
INPUT PIN LOAD FACTOR OUTPUT PIN DRIVE FACTORS
6 -0.5
7 -0.5

[61 IOV IN S I

N

Note: For more information on loading rules and for parallel combination of elements, see page 2.

TYPICAL APPLICATIONS

= 9910
1.0

1.0
133

133

133 p
GATE

133 EXPANDER

122

1.33£

13L9910

133

GATE
133 EXPANDER,
133
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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.

6
1

SCHEMATIC DIAGRAM

7

FUNCTIONS
SET CLEAR OUTPUT
V) e O
t=n t=n+1
H H X
H L H Rz
L H L 1
L L X"
H = HIGH
L=LOW

X IS THE OUTPUT STATE

AT TIME n

Rs

R2 I R3 Ry
R3 Rgy

2

Ry

R2

Ra R3;

e

A HIGH ON PIN 6 WILL PRESET

QUTPUT PIN 7 LOW

R2 Ry 1 k2 R2.

W O~ AA—t

TYPICAL RESISTOR VALUES

R/ = 2600 R, = 300Q
R; = 640Q

LOADING RULES

INPUT PIN LOAD FACTOR OUTPUT PIN DRIVE FACTOR
1 3 5 10
2 5 6 3
3 3 7 10

Note: For more information on loading rules and for parallel combination of elements, see page 2.

TYPICAL APPLICATIONS

* This element also available in the epoxy package.

MOD 6 SHIFT REGISTER COUNTER WITH DECODING

DECODING

< X X <] X x|
N <ININ < NN

I

TRUTH TABLE
CcT X Y yi
0 L L L
1 H L L
3 3 38 2 H H L
3 H H H
Y 7 4 L H H
5 L L H
X2 % YI XY
RESET TIME DIAGRAM:
1 X v 2] cp
CPoO-
X ¥ z
l _l
B T
L X
9914
MODE SUPPRESSOR Y
X z Y —

L
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9926 MEDIUM POWER JK FLIP FLOP

The Fairchild JK Flip-Flop is a complete,

general-purpose, storage element suit- 10 SCHEMATIC DIAGRAM

able for use in shift registers, counters PRECLEAR 10
or any type of control function. 3 19 16 vee

The JK Flip-Fiop differs from ordinary ., : {

) 3
RS Flip-Flops in that no ambiguous out- \pRESET 1 Rs Ry IRy
put state can result from simultaneous 6 ,-&Lc_: 16 91"

neous ones on both the set and clear 3

L, &
one inputs. In the JK Flip-Flop simulta- 7 P‘“""—;X;Wv-g_

inputs cause the output state to toggle 4 6
(reverse). This feature enhances the op-
eration of the JK FIip-F}op in binary 85Do—
counters, as no external feedback con-

nections are required. The toggling ac- FUNCTIONS
tion can also be used to advantage for SET  CLEAR OUTPUT
minimizing the logic structure of con- 2) 4) )]
trol units. t=n t=n+1

Kz
I

—oCD 1

The unique input triggering circuit per- H H Xt
mits the JK Flip-Flop to respond to nega- H L H

tive clock pulse transitions as short as 1 L H L fg
nanosecond or as long as 100 nanosec- L L X 2

f
1
]
!

onds.

. H = HIGH ) '?-w—c
Asynchronous preset and preclear in- L Low Sonoe—) Apgers

puts are included for presetting coun-
ters, inserting parallel data in registers, X e T STATE TYPICAL RESISTOR
and similar applications. Ri=3ke R;=900Q R:=

This element is guaranteed to operate R: = 1.0k2 R =70092 R. =

VALUES
640Q R; = 5500
6002 Rs = 3009

at a frequency of 8.0 MHz minimum LOADING RULES

(20.0 MHz typical) over the 0°C to
70°C temperature range. INPUT PIN LOAD FACTORS OUTPUT PIN

DRIVE FACTOR

1

O 00~

w o Www

2
3
4

16
3
16

Pin configurations for TO-5, Cerpak and Flatpack are identical.

TYPICAL APPLICATIONS

COUNT

-

LO = GATE

COUNTER

SAMPLING

9914 9914 9914 9914 9914
PARALLEL 1 PARALLEL 2 PARALLEL 4 PARALLEL 8 PARALLEL 16

LEAST SIGNIFICANT STAGE MOST SIGNIFICANT STAGE

BINARY COUNTER AND SAMPLING CONTROL

cPO———

RESETO-

9914

1.2.4-8, MOD 10, COUNT UP COUNTER (POSITIVE LOGIC)

CONTROL
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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.

FUNCTIONS

POSITIVE AND
NEGATIVE LOGIC:

SCHEMATIC DIAGRAM

10

R2 Rz R2 Rz

For more information on loading rules and for parallel combination of elements, see page 2.

H=A. ) :
G =B TYPICAL RESISTOR VALUES
F=C R = 4500
E=D R, = 640Q
LOADING RULES LOADING CHART
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:

3

TYPICAL APPLICATIONS

Ry 9927 | Ry
I | 4 4
. cl

C2 C3

PULSE DELAY/SHAPER CIRCUIT

9927

DELAY INTRODUCED IN EACH STAGE IS A FUNCTION OF RC TIME CONSTANT




LOW POWER ELEMENTS -- PROPAGATION DELAY GUARANTEED LIMITS

ELEMENT

ns{max)

9908 ti 80
L
o tis- 100 “*"‘, sV 7 sv
¥ [}
15k ]:z )
PULSE IN *
FD 600 1 P‘T FD 600
i
T GROUND
e R -
s
cc
9909 [ 90 tag
e 70 Ex] A s
3+6-
2200
GROUND
UNUSED
= INPUT PIN
Vee
9910 tl-7+ 40 f1-74,
TP TP
b 50 “": KX BOANY]

PULSE IN

GROUND
= = UNUSED
INPUT PINS

9911

tir

tl+7+

70
90

. N\ .
¥\ /3

cc
9912 tise- 100 Y16+
t ~b+ 80 5V e SV
750 @
#0600
- = 1‘Ls v = lﬁl?:"o‘ug; gnms
Yee
9913 tis-, tiss 80 womfe—
tise, tices 120 PIN L
PING
- ™ t1-g-
] Lym w1
wom - = e = = :,::jrs :;!s NS _;-\ -

toio, tias

tia, tooe

510

-
»

Veo
60 min
30 min a6
15k
2n708
PULSE 1
= ae

=03

<

4
P

GROUND
= UNUSED
T neut
PINS

1.5k
2N
PULSE 2

709

PIK & i
100 s
5V
PN H
- N
A ti-2-
241 sy
PN 2
PN 2 a1t
ti2e
I £




MEDIUM POWER ELEMENTS -- PROPAGATION DELAY GUARANTEED LIMITS

ELEMENT MAX.
PROPAGATION DELAY AND TOGGLE TEST CIRCUIT FOR JK 9923 OR 9926
9900 tos- 32ns +Vee
tiis 32 ns O—e SCOPE
IN Q
6800+£5%
A
7 5100
4 2N709
9903 tors- 20 ns
TOP VIEW
tre. 32ns Sia 7
T0-5
= = tVee =
= 3 = =
9926 9900 D = FD600 at temperature of
o element under test.
9905 toe. 30 ns E: gr?gasrig%r:e values include jig
to-os 26 ns SYNC
Tiers 42 ns L
ti- 42 ns : v - 900
100 pF
D
9904 tase- 20 ns —
I 32 ns -
tiirs 38 ns
tios 38 ns
9907 tae- 20 ns
tao-ss 32ns
9914 tia 20 ns
tior 32ns
SWITCHING TIME TEST CIRCUIT: ( FOR A GATE TYPE DEVICE )
Vee
9915 taia- 20 ns T
tr-4. 32ns —i D.UT.
1.5v
o._._
|
100 ns->| e :
9923 {274 80 ns o —_-.-_- o
to-1- 50 ns IN ouT
tss 80 ns ty +v T
y
ts- 50 ns 0.5V 0.5v =Y+
% PIN 2 j
t t
— 2+4-’<—— e—12-44 input pin
E N _— i t slope
9926 oo 60 ns = > PIN 4 input sio|
ti. 60 ns T‘L output pin
tin 60 ns 05V 0.5V output slope
tior- 60 ns
Switching time test circuit shown above is for L 9915, but the
input and output loading circuit shown is the same for Micro-
9927 t 20 ns logic 9900, 9903, 9904, 9905, 9907, 9914, and 9927 ele-
tm' 32 ns ments. By appropriately connecting the input and output pins
e of the device under test (D.U.T.) in the circuit above, switch-
ing speeds could be measured in any of the said elements.




WHAT IS LOW POWER RTuL?

Fairchild Low Power RTuL 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.

LOW POWER RTuL
PLANAR* EPITAXIAL LOW POWER RESISTOR—TRANSISTOR

MICROLOGIC ® INTEGRATED CIRCUITS

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

PHYSICAL DIMENSIONS
(SIMILAR TO TO-5)

_

~ 3

—— - s -

seven digit number with the §
designations as follows.

SPEED AND POWER

. . . ABCDEFG

Low Power RTyL is characterized by very low propagation delays at low BCDE

DC power dissipation. Typical propagation delay for the basic RTL cir- A =9 for all elements.
cuit is 40 nanoseconds, and its power dissipation is typically 2 mW. B =15 for the TO-5 package.

1 for the flat package.

CDE = the four digit number
denoting the specific ele-
ment desired (i.e. the
buffer) would be 9909.

ABSOLUTE MAXIMUM RATINGS (25°C Free Air Temperature)
Maximum voltage applied to pin 8 (continuous) 8V

Maximum voltage applied to any input pin +4.0 volts F =2 for Planar epitaxial

Storage Temperature —65°C to +150°C material [ Notes: nimensons 6 v et J-10 sommitee
Maximum Power Dissipation 250 mwW = o on. C to H125°C Lasos e gt iaed o
Maximum Voltage applied to pin 8 (Puised, <1 second) 12v WegHE TZ e

AMBIENT TEMPERATURE OPERATION
Low Power RTuL Integrated Circuits may be used in accordance with the Loading Chart below through the full military temperature

arne

range of —55°C to +125°C. Nominal Supply voltage is 3.00 Voits. The Loading Chart below is valid for Vec = 3.00 Volts =10%.
improved speed and Noise Immunity will result if Vec 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-levei AND-OR gate with added output inverter.

The 9913 Element (TYPE D 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 RT.L LOADING CHART valid for system operation from —55°C to +125°C (symbols shown top view)

9912 9913

* Planar is -a patented Fairchild process.

EAIRCHILD

SEMICONDUCTOR

A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION

313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, {(415) 962-5011, TWX: 910-379-6435
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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 FIG. 2a FIG. 2b
TYPICAL POWER DISSIPATION VS. Vcc TYPICAL SIGNAL LEVEL VS. TEMPERATURE TYPICAL SIGNAL LEVEL VS. TEMPERATURE
80 ch = 3.0V ch = 4.0V
.0 T T T 24 v — : : : Y . 2.4 T —
/ | LFANOUT =1 WORST CASE MAX. LIMITS FAN QUT -1 WORST CASE MAX. LiNiTS
z 20— B —— A ;
. 20
E —_— ———
160 » = . @ [Et===zIYpica
Surgime T B -
& / o= =T = LorE e e e A
& 40 D g, 83 { g 12 = [ T¥PICA | T
& / o Nl . T e e Sk | g I s
E S R B B % 08 R —— ]
2 2.0 g 5 // }\\ % | l ! / ™
§ 04 | & FAN OUT = 4 WORST CASE MAX. LIMITS 04 Q FAN OUT ='4 WORST msevmx. LIMITS
74 'g' alq = 4!__ _g F.O. =44+
0 ol [Fo0.71 ols [ FO.=1
° 2.0 4.0 6.0 8.0 55 25 0 25 50 75 100 125 55 25 0 25 50 75 100 125
Vee — YOLTS TEMPERATURE — °C TEMPERATURE — °C
FIG. 3 FIG. 4
TYPICAL INPUT CHARACTERISTICS TRANSFER CHARACTERISTICS
300 16 T
FO.=1
§ /~ ‘Z 14 —¥
5 ES /§ 12 = \\/ Yoo 3
200 b F.O.=4 \
« 1 TYPICAL Von VS. Ve
"'i g 1.0 \\ \ N
E TesT P’OINT‘V 7 o8 MER \ —55°C | +25°C| +125°C
100 S os \ Vee=3V|.890 | .680 | .530
125°C 25°C |-55°C
// 0e | ‘ Vee=4V| 940 | .710 | .550
Vo - Vour A Vin - Vee Vee=5V|.990 | .750 | .575
R 0.2 F TEST POINT N N TEST POINT ]
02 04 06 08 10 12 14 L6 I 1 I
vy —VOLTS ! 0 I
v 25°C 0 02 04 06 08 10 12 14 L6
v _55°C Vi — VOLTS
59V 125°¢
Note: This curve will apply as V. is increased from
3 V to 5 V with small decrease in |, for same V.
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FiG. 5 TEST CIRCUIT FOR NOISE THRESHOLD MEASUREMENTS

VCC vBOT
RESET O
3v 18V
4V 20N -+
O 5V 2.4V
4 41+
VN (2% 29V
L -—
: CLOSE FOR 1=
F.0.=3 - F.0.=4
o]
— Note that elements with specified
- fan-out =4 have good immunity
1
to worst case ground noise in a test
circuit when used in a fan-out=>5
2 configuration.
[ 2
v |
BoT ©
FIG. 6 FIG. 7 FIG. 8
DC NOISE THRESHOLD VS. Vcc DG NOISE THRESHOLD VS. Vcc DC NOISE THRESHOLD VS. Vcc
600 T : - 800 T i 400 T
T =+25%C ! __.l_------‘ - T=-55C " - T=+
LT P 700 P %0.22 -
500 L w/’f;,%' = ,,? -
> P P S > 600 Lt Sy — Z 300
£ . t € L / %S -
1 400 — . z | e Pad g !
o a 500 = ]
=) L’ V 7 - |
3 yd 2 e et 2
Z 300 % 400 AR o1 2 200
g - g gy <o A &
g s £ A AR £
E / L = 300 > - - w o
& 200 P 2 r P et el @
2 4 -=1- 10% OF UNITS HAVE A S AT~ 2 707 :
: GREATER Notse THRESH?LD =00 e T~ +-10% OF UNITS HAVE A 100 ---F 10% OF UNITS HAVE A
100 | ! ! ! T 100 2= ~"T GREATER NOISE THRESHOLD (s GREATER N()ilSE THRESHOLD
90% OF UNITS HAVE A t t t y
—90% OF UNITS HAVE A 90% OF UNITS HAVE A
GREATER NOISE THRESHOLD o | GREATER NOISE THRESHOLD o GREATER °N9|ss THRESHOLD
e ) ! ! ;
Y20 3.0 1.0 5.0 6.0 2.0 3.0 4.0 5.0 6.0 2.0 3.0 4.0 5.0
Vg - VOLTS Yoo — VOLTS Ve — VOLTS
FIG. 9 FIG. 10
TYPICAL PULSED NOISE THRESHOLD TYPICAL PULSED NOISE THRESHOLD
VERSUS PULSE WIDTH VERSUS PULSE WIDTH
2.0 T T 2.0
\ Vo = 3.0
\ \ Ta = 25°C
@ )
S 15 518
E; A\ 3
| A\ .
3 A\ 3
2 \ - o
10 N FAN OUT = 1— T 1.0
2 } 2
u 8
S FAN OUT = 4 z
z
o % 4 |
S 05 l \\ 2 os !
z i z
i
. Lo [ T 1
o ! 0 : ! '
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.. MEASUREMENTS

_5 STAGES_
2 ELEMENTS INOER AVERAGE t,, = 1 x L
e = J— 5 b» SCOPE foie 10
g INPUT OUTPUT OTHER
o ™oy o ™oy? ELEMENT PIN NO. PIN NO. INPUTS NOTE
PINS 2& 5
9908 ADDER o 3 7 PINS2&S 2
: ,@ 9909 BUFFER 2200 3 6 — 1
c c 9910 DUAL GATE oo 1 2385 2
M oS AHE fan PIN 3TO
. 9912 HALF ADDER 2 6 N 2

Connect pin 8 to V¢
Connect pin 4 to ground.
Connect all unused input pins to ground

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 70
T /
| |
60 : ~ 60 e 60 sC P
1 << > oA - | — kS
S / ] y // e
2 so0 L 2 50 <] 2 s0 25
7 = e s ;
2 / ‘4 5 / 50 2 / /4 ¢
S Y o 2 =
o so—~4 - o a0 > o 40 e
a o
b I &
Z a0l A Z 30 3 30 ,/
v Veg =3V Voo = 3V Voo = 4V
FAN OUT = FAN OUT =4 FAN OUT = 4
20 20 20
10 10 10
o 10 20 30 40 50 60 0 10 20 30 40 50 60 0 10 20 30 40 50 60
LOAD CAPACITANCE — oF LOAD CAPACITANCE — I LOAD CAPACITANCE — pF
FIG. 15 FIG. 16 FIG. 17
70 90 T v 90
L
60 80 s < ///
o,
< a// 80 5 / /
5] » 22 o/] @ @ /
? % / |1 T * -7 = ”: i /y \'L‘;G
<C - » - 3 . /
:_a w0 / 'L/‘/ :::. o L . —‘/ ’,I / & 7o N A
us 125°C w 25°C = prg w 7
g / 1 2 i s e /q(a = / /
& A A~ o 125°C4--"~ ks u
Sy s o < 50 — <
/ ==l M 60
20 Vg =5V 20 — Ve =4V _ Vee =3V
FAN OUT = 4 OUTPUT LOAD = 2200 FAN OUT = 1 THRU 4
. RESISTOR TO GND
10 30 | | 50
[} 0 20 30 40 50 60 0 100 200 300 400 500 600 0 10 20 30 40 50 60

LOAD CAPACITANCE — oF

LOAD CAPACITANCE — pF

LOAD CAPACITANCE — pF
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9908 LOW POWER
RTuL ADDER

THE LOW POWER RTulL
ADDER PERFORMS THE
MOD 2 ADDITION OR EX-

CLUSIVE OR FUNCTION; _

IT ALSO IS USED TO SE-
LECT ONE OF TWO DATA
STREAMS UNDER CON-
TROL OF A SINGLE GATE
SIGNAL.

AVERAGE POWER
DISSIPATION (25°C)

10 mw

LOGIC SYMBOL AND FUNCTiONS

POSITIVE LOGIC

NEGATIVE LOGIC

CIRCUIT DIAGRAM

Typical Resistors

R = 1.5k
R. = 3.6k

SWITCHING TIME TEST CIRCUIT

Vee 1.8V T.P.
¥ 7 ?
t |
3.6k § '—T
510 |
AW
1.5 k
2N709 750 Q
PULSE IN 20 pF—: T
FD 600
—H— GROUND
e = ‘l_:jNNPUusTE PN
500 ns
TEST CONDITIONS TEST LIMITS
Test Test Note
No. Pin 1 Pin 2 Pin 3 Pin4 Pin5 Pin 6 Pin 7 Pin 8 MIN. MAX.
1 Iy GND GND Vin GND GND Vee 81
2 Is GND GND GND GND Vin Vee 81w
3 1 Vin Veor GND GND GND Vee Iin
4 I, Vior Vin GND GND GND Vee lin
5 le GND GND Von GND Von Vin Vee las
6 |7 VON GND VOFF GND Von: V|N Vcc |A4
7 |7 GND VON VOFF GND VOFF VIN VCC |A4
8 \'A . GND GND Vior GND Vorr Vee Vee
9 \'A ¢ GND GND Vorr GND Vior Vee Vee
10 V7 Vop; VOFF GN D GN D GN D Vcc VCE
11 V, Vsor Veor Veor GND Vior Vin Vee Vee
12 V7 Vw'[ VmT V&OT G N D VBOT VON VCC VOUT
13 lg GND GND GND GND GND Vi I
14 tin GND Veor Pulsein GND Vior Pulseout  Vec 80 ns
15 tar. GND Veor Pulsein GND Veor Pulse out Vec 100 ns
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9909 LOW POWER
RTpL BUFFER

THE LOW POWER RTxL
BUFFER 1S 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

LOGIC SYMBOL AND FUNCTIONS

POSITIVE LOGIC

6 =243

CIRCUIT DIAGRAM

NEGATIVE LOGIC

Ry

AAA

VWA

Typical Resistors

Rz = 3.6kﬂ
R, = 1.5kQ
R; = 100Q

50

SWITCHING TIME TEST CIRCUIT

Vee

_ g 2200 t3+6- 2y
PULSE IN =
I
GROUND
e . L L dnsee,
500 ns
TEST CONDITIONS TEST LIMITS
Test Test Note
No. Pinl Pin2 Pin 3 Pin4 Pin5 Pin6 Pin7 Pin8 MIN. MAX.
1 I2 Vin Veor GND Vee 2l
2 I3 Vior Vin GND Vee 2l
3 Vb Vopp - VoFr- GN D VIN VCC IAH
4 V& VON G N D G N D VRH VCC VOUT
5 V. GND Von GND Vin Vee Vour
6 Vs Vin GND GND Vru Vee Vee
7 Ve GND Vin GND Viu Vee Vee
8 ls GND GND GND Vee I
9 tave- GND Pulsein GND Pulse out Vee 90 ns
10 tioes GND Pulsein GND Pulse out Vee 70 ns
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9910 LOW POWER ‘LOGIC SYMBOL AND FUNCTIONS CIRCUIT DIAGRAM
RTu.L DUAL GATE
THE LOW POWER RTulL
DUAL GATE MAY BE USED
AS A PAIR OF NOR GATES, POSITIVE LOGIC 8
AS AN R-S FLIP-FLOP, AS A °
PAIR OF INVERTERS, ORAS ™~ | - |
A DOUBLE INVERTER. IT Ro Ry
MAY ALSO BE USED WITH - 6
THE LOW POWER RTuL 7=1+2 Aary R,
GATE EXPANDER TO IN- 6:-3-3 1 5
CREASE ITS FAN-IN CA- . R Ry
PACITY. Do AM—O3
AVERAGE POWER
DISSIPATION (25°C) |
4 mW :
NEGATIVE LOGIC ’
Typical Resistors
Rz ‘= 3.6k
7=1-2
6=35
SWITCHING TIME TEST CIRCUIT
Vee
T.P.
% ] ti_7+
750 Q )
— 5V t147) 5V
16 pF v
FD600
GROUND
— UNUSED
INPUT PINS
TEST CONDITIONS “TEST LIMITS
Test Test Note g
No. Pin 1 Pin 2 Pin 3 Pin 4 Pin 5 Pin 6 Pin 7 Pin 8 MIN. MAX.
1 || Vm VBOT GND GND GND Vcc ' llN
2 lz Vs:or Vm GND GND GND Vcc IIN
3 I3 GND GND Vin GND Vior Vee I
4 Is GND GND Veor GND Vin Vee [
5 I7 Vorr Vore Veor GND GND Vin Vee laa Tam
[ 1 GND Veor Vore GND Vore Vin Vee las Tam
7 V; Von GND GND GND GND Vee Vour
8 V; GND Von GND GND GND Vee Vour
9 V, GND GND Von GND GND Vee Vour
10 Vs GND GND GND GND Von Vee Vour
11 Ve GND GND Vin GND GND Vee Vee
12 Ve GND GND GND GND Vin Vee Ve
13 v, Vin GND GND GND GND . Veo Vee
14 V; " GND Vin GND GND GND Vee Vee
15 ls GND GND GND GND GND . Vee I
16 tine Pulse.in GND GND GND GND Pulse out Ve 40 nsec
17 Lo Pulse in  GND GND GND GND - Pulseout Ve 50 nsec
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9911 LOW POWER
RTplL GATE

THE LOW POWER RTulL
GATE MAY BE USED AS AN
OR GATE BY APPLYING
TRUE INPUTS; THE PIN 7
OUTPUT IS THEN THE
TRUE OR FUNCTION OF
THE INPUTS, AND THE PIN
6 OUTPUT IS THE INVERSE,
OR NOR.

AVERAGE POWER
DISSIPATION (25°C)
4 mW

LOGIC SYMBOL AND FUNCTIONS

POSITIVE LOGIC

=14+2+3+5
6=1+2+3+5

NEGATIVE LOGIC

7 =1-2-3'5

6= 1-2:35

CIRCUIT DIAGRAM

8 7
R2 Q
L #VAVAV
Rz&
< Ry
60 e Vv
Ry [l
1
Ry
2 o_w_—_
Ry
30—~
Ry
5 O—AWWV

Typical Resistors
R| - 1.5 k(!
Rz = 3.6‘(9

SWITCHING TIME TEST CIRCUIT

PULSE IN

S
Ll L

500

750Q

FD600

GROUND
= — UNUSED
INPUT PINS

TEST CONDITIONS TEST LIMITS
Test Test Note
No. Pin 1 Pin 2 Pin 3 Pin 4 Pin 5 Pin 6 Pin 7 Pin 8 MIN. MAX.
1 L Vin Vior Veor GND Vsor Vee Iin
2 I, Vsor Vin Vsor GND Veor Vee N
3 I3 Vsor Vior Vin GND Vsor Vee ™
4 Is Vsor Vsor Veor GND Vin Vee TN
5 1 Vorr Vore Vorr GND Vorr Vin Vee las
6 I GND GND GND GND GND Vore Vin Vec las lam
7 Vs Von GND GND GND GND Vee Vour
8 A GND Von GND GND GND Vee Vour
9 Ve GND GND Von GND GND Vee Vour
10 Ve GND GND GND GND Von Vee Vour
11 V. Vin GND GND GND GND Vee Vee
12 \'A GND Vin GND GND GND Vee Vee
13 Vs GND GND Vin GND GND Vee Vee
14 V, GND GND GND GND Vin Vece Vee
15 vV, GND GND GND GND GND Von Vee Vour
16 ' GND GND GND GND GND Vin Vee Vee
17 le GND GND GND GND GND Vi I
18 tior- Pulsein GND GND GND GND Pulse out  Vcc 70 ns
19 tin Pulse in GND GND GND GND Pulse out  Vec 90 ns
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9912 LOW POWER
RTuL HALF ADDER

THE LOW POWER RT.L
HALF-ADDER IS A MULTI-
PURPOSE COMBINATION
OF THREE BASIC RTL CIR-
CHHTS.THE CONFIGURA—
TION IS WELL SUITED AS A
COMPLETE HALF-ADDER,
AM EXCLUSIVE OR GATE,
OR ANY OTHER SIMILAR
LOGIC CONSTRUCTION,

AVERAGE POWER
DISSIPATION (25°C)

8 mwW

LOGIC SYMBOL AND FUNCTIONS

POSITIVE LOGIC 8

T 7=(1+2) (3+5)
6=1-24+35

ZE . : ) 5,__5

NEGATIVE LOGIC

7 = 1:2435
6 = (1+2) (3+5)

CIRCUIT DIAGRAM

Typical Resistors
R, = 1.5kQ

SWITCHING TIME TEST CIRCUIT

T.P. TP
5o
51Q . /Q{;L
PULSE IN L5k s 750 Q ‘1+6-\ 5V
—t— 4 e,
20 pF 16pF |
= FD600 FD600
|
—;l)o:— _L _L GROUND
—_— L . L UNUSED
- - ~ 18V = INPUT PINS
TEST CONDITIONS TEST LIMITS

Tesit Test Notes

No. Pinl Pin2 Pin3 Pin4 Pin5 Pn6 Pin7 Pin8 Min. MAX,

1 I Vin Vsor GND GND GND Vee Iin
2 L Vsor Vin GND GND GND Vee N
3 Iy GND GND Vin GND Vsor Vee Iin
4 |5 GND GND VBOT GND VIN Vcc 'IN
5 l; Von GND Von GND GND Vin Vee Las

(4 l; GND Von GND GND Von Vin Vee iaz

7 Is GND GND GND GND GND Vin Vee las

8 Vs Veor Veor Veor GND Vaor Voun Vee Veur
9 Ve Vsor Veor Vior GND Vsor Vin Vee Vee
10 vV, Vorr Vore Veor GND Vior Vee Vee
11 \'Z Veor Veor Vorr GND Vore Vee Vee
12 Ig GND GND GND GND GND \'m I
13 Tiie- Pulsein GND GND GND Veor  Pulse out Vee 100 ns
14 Tioes Puise in  GND GND GND Veor  Pulse out Vee 80 ns
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9913 Low POWER LOGIC SYMBOL AND FUNCTIONS
RTuL TYPE D
FLIP_FLOP DIRECT INPUTS!" GATED INPUT®

THE LOW POWER RTulL 3 7 6 5 t=n t=n+1
TYPE D FLIP-FLOP IS A _L L NC Nci 2 6 5
COMPLETE, GENERAL PUR- —

POSE STORAGE ELEMENT. L HLH AL
THE STATE OF INPUT 2 IS HLH L L L H
STORED WHEN INPUT 1 H H L L
CHANGES FROM HIGH TO 1. Pin 1 must be high
LOW. A SUBSEQUENT 2. NC=no change
CHANGE OF INPUT 2 WHILE 3. Pins 3 and 7 must be low
INPUT 1 IS LOW HAS NO
EFFECT. THE 9913 FLIP- CIRCUIT DIAGRAM
FLOP HAS APPLICATION IN _

SHIFT REGISTERS, COUNT- D " "y .
ERS, AND CONTROL CIR- T mJ e D G VY L~
CUITRY. h I| i T E r :
AVERAGE POWER 3 hil " "

DISSIPATION (25°C) : =K . ——K K . ¢

12 mw ! ] ’ |
Typical Resistors R, = 1.5k R, = 180Q
R; = 3.6k2 R; = 4800
TEST CONDITIONS TEST LIMITS
Test Test Note - - - - - _ - .

o. Pin 1 Pin 2 Pin 3 Pin 4 Pin 5 Pin 6 Pin 7 Pin 8 MIN. MAX.
1 V5 Vpo'r G N D VON G N D VBOT Vcc \"our
2 V(. Vpo'r GN D Vao‘r GND VON VCC V-DUT
3 Vs Veor GND GND GND Von GND Vee Voour
4 Ve Vior GND GND GND Von GND Vee V.our
5 V5 va GN D VIN G N D VBOT VCC \l’CE
6 Ve Vot GND Vsor GND Vin Vee Vee
7 Vs Veor GND GND GND Vin GND Vee Ve
8 Vs Vsor GND GND GND Vin GND Vee Wee
9 B Vin GND GND GND GND Vee 1.8 hn
10 I, Vin Veor GND GND GND Vee 1.8 I
11 ls Von Veor Vorr GND Vin Veor Vee las
12 Is VON GND Vaor GND VIN VOFF VCC 'A)

13 Is 1 Vore GND Vore GND Vin Vsor Vee Tas
14 ls 1 Vors Von Vot GND Vin Vorr Vee las
15 l2 1 Vorr Vin GND GND GND Vee Iin
16 Is 1 Vorr Vsor Vin GND GND Vee lin
17 Iy 1 Vore GND GND GND Vin Vee lin
18 Vs 1 Vore Von GND GND Veor Vee Ve
19 Ve 1 Vorr Vore Veor GND GND Vee Vee
20 Is GND GND GND GND GND Vu I
21 tioe- Pulse Tie to GND GND Pulse GND Vece 80 ns
In Pin 5 Out
22 tiosr Pulse Tieto GND GND Pulse GND Vee 12C ns
In Pin 5 Out
23 tis- Pulse Tie to GND GND Pulse GND Vee 80 ns
In Pin 5 Out
24 tios. Pulse Tieto GND GND Pulse GND Vee 120 ns
In Pin 5 Out
25 too Pulse 1 Pulse2 GND GND Pulse GND Vee 60 ns
In In Out
26 tia Pulse 1 Pulse2 GND GND Puise GND Vee 30 ns
In In Out
27 tooi Pulse 1 Puise2 GND GND Pulse GND Vee 60 ns
In In Out
28 tioze Pulse 1 Pulse2 GND GND Pulse GND Vee 30 ns
in In Out

Note 1: Voltage applied to Pin 1 changes from V;, to specified value prior to making measurements.
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CIRCUIT FOR MEASURING T, Tisy Tiossy Tios-

Ve

FD600

GROUND
—— UNUSED
~ INPUT PINS

GROUND
UNUSED
INPUT
PINS

20 pF

+

VARIABLE DELAY BETWEEN PULSE 1 AND PULSE 2

PROPAGATION DELAY

N

500 ns

.5V
PIN 1

PIN &

tie-

i
Z
!
|

t 15+
5V
PIN 5

=

PIN 5
15—
.5V

> i+

5V

5}

PIN 6

MINIMUM PULSE WIDTH

100 ns ¥
.5V
PIN I ¥
—t
1-2—
t241- ’ .5V
PIN 2 y
PIN 2 to -
4_ t1-2+
.5V
\_ y

CONNECTED AS BINARY COUNTER

v

TCC
r T
° - ! 5
nn - & g+
PULSE IN TP. \ / T.P.
N | nNg
L L
o, g

TYPICAL OPERATING CLOCK PULSE
‘FREQUENCY VERSUS Vcc

12

10

8.0

6.0

|
1

4.0 -

CLOCK PULSE FREQUENCY — MHz

20 +

|
{

1
i '
TYPE D FLIP FLOP

T 1
!

OUTPUT PIN 6

CP INPUT PIN 1

2.0 3.0 4.0

VCC -~ VOLTS

100 ns/div.
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9921 LOW POWER

CIRCUIT DIAGRAM

RTuL GATE
EXPANDER . .
THE LOW POWER RTgL
GATE EXPANDER IS A DOU- Ry Ry
BLE GATE WITHOUT THE 1 5
NODE RESISTORS. ITS OUT- Typical Resistor
PUT TERMINALS MAY BE R = 1.5k(9
CONNECTED IN PARALLEL R ”
TO THOSE OF A DUAL GATE 2 A 03
OR A GATE TO INCREASE
THE FAN-IN CAPABILITY OF
THE CIRCUITS. 4
WHEN A DUAL GATE OR A
GATE IS USED WITH THE
EXPANDER, THE FOLLOW-
ING RULES APPLY.
1) Pin 8 of the Expand- DIAGRAM FOR USE OF GATE EXPANDER
er must be connected
to Vec
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) - p
No Power Flowing :ZZ;::&_%??_I
133
Example of loading rules and logic symbols
TEST CONDITIONS TEST LIMITS
Test Test Notes :
No. Pin 1 Pin 2 Pin 3 Pin 4 Pin 5 Pin 6 Pin 7 Pin 8 MIN. MAX.
1 h Vin Vior GND GND GND Veu Vee I
2 I, Veor Vin GND GND GND Vrn Vee I
3 Iz GND GND VIN GND VBOT VRH VCC lIN
4 Is GND GND Veor GND Vin Vrn Vee I
5 V; Von GND GND GND GND Vre Vee Vour
6 v, GND Von GND GND GND Vee Ve Vour
7 Ve GND GND Von GND GND Ve Vee Vour
8 \'A GND GND GND GND Von - Vu Vee Vour
9 Ve GND GND Vin GND GND Ve Vee Vee
10 \'A GND GND GND GND Vin Vie Vee Vee
11 Vs Vin GND GND GND GND Ve Vee Vee
12 vy GND Vin GND GND GND Ve Vee Vee
13 17 Vore Vore GND GND GND Vin Vee lcex
14 I GND GND Vore GND Vore Vin Vee leex
15 ls, 7.8 GND GND GND GND GND Ve Vee Vee I
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9926 JK FLIP-FLOP ELEMENT

TEMPERATURE RANGES —55°CTO +125°C (FULL RANGE)
0°C TO +100°C (MID RANGE“)»
FAIRCHILD PLANAR* EPITAXIAL MICROLOGIC®INTEGRATED CIRCUITS

JK FLIP-FLOP DESCRIPTION

irchi ip- i 1 t suit f i " PHYSICAL DIMENSIONS
The Fairchild JK Flip-Flop is a complete, general purpose, storage element suitable for use in (In cordance with JEDEC To-100)

shift registers, counters or any type of control function. 470

The JK Flip-Flop differs from ordinary RS Flip-Flops in that no ambiguous output state can result 32 e
from simultaneous one inputs. Inthis JK Flip-Flop simultaneous lows on both the set andclear 313 EES
inputs cause the output state to toggle (reverse). This feature enhances the operation of the - i J_%
JK Flip-Flop in binary counters, as no externalfeedback connections are required. The toggling H |
action can also be used to advantage for minimizing the logic structure of control units. _‘g"iéi‘:’?s [mnﬂnn[m th%.;MlN

The unique input triggering circuit permits the JK Flip-Flop to respond to negative clock pulse

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 56 mW

ABSOLUTE MAXIMUM RATINGS (28°C Ambient Temperature)

NOTES: All dimensions in inches
Leads are gold-plated Kovar

Maximum Voltage applied to pin 8 +12.0 Volts Package weight is 1.32 grams
Maximum Voltage applied to any input pin +4.0 Volts
Storage Temperature -65°C to +150°C
Power Dissipation 500 mW CERPAK - FLAT PACKAGE
OPERATING VOLTAGE RANGE e
019
Collector Supply Voltage (V) 3.0 Volts +10% N i, w"i;" ]
t (% —F1 ; Y =1="1 [
1 L 240
——s‘ = _7 b~ — 'To
‘—EE 5 I 6 ==! ‘e
Sk L)
LOGIC SYMBOL AND LOAD FACTORS SET(J) CLEAR (K) OUTPUT
@ @) (9) , n
o B
t=n t=n+1 .0335 £
10060 o2
PRECLEAR PRESET
[H]

NOTE: 1. Atternate maihing of ot in upper left
hand corner 15 aiso acceptable.

- - I X
= X - =
-z %

TOP VIEW

H is more positive than L.
X is the output state at time n.

* Planar is a patented Fairchild process.

e ———i o
FAIRCHILD
e —————————

SEMICONDUCTAOR

A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION

313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435
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FAIRCHILD MICROLOGIC® 1.C. 9926 JK FLIP-FLOP

JK FLiP-FLOP SCHEMATIC DIAGRAM vlcoc
Rs R3 R3 Rs
9 "I o—— \1 R Ry » 00" 7
TYPICAL RESISTOR T T
VALUES - " :><1 e .
8 sho———— ——————oco 1
= ! Ry = 4 R | 4
R, = 3KQ R, = 6400 1 f r
R3 Vee Ry
R, =1Ke R, = 6000 —J . % ! S
8 Ry Rg (
R, — 9009 R, =5500 R Ry
R, = 7G0Q R, = 3000 PR vl 1 re ‘ e L B ok 4
L R
Pin configuration for TO-100, 5 ono P ons
cerpak and flatpack are identical. l L
SWITCHING CHARACTERISTICS (—55°C to +125°C, VCC =3V)
Symbol Characteristic Minimum Typical Maximum
TOGGLING MODE (See Fig. A)
Clock Frequency 8 MHz 20 --
Clock Pulse Duty Cycle at 8 MHz 25% 5%
Capacitive Load Per Output (Note 4) Unlimited
SWITCHING MODE (See Fig. B)
t3_ (Note 1) 1 ns 200 ns
t3-9- or t3 - Lightly Loaded 25 ns 40 ns 50 ns
Heavily Loaded 45 ns 90 ns
Heavily Loaded (25°C) (Note 2) 60 ns
t:3_9+ or t3_7+ Lightly Loaded 25 ns 35 ns 50 ns
Heavily Loaded 60 ns 90 ns
Heavily Loaded (25°C) (Note 2) 60 ns
t2+3_ or t4+3_ (Setup Time) 20 ns 50 ns
t2_3_ or t4_3_ (Setup Time 5 ns 30 ns
tg 5. OFtg 4 (Release Time) (Note 5) -5 ns +5 ns
t3_2+ or ty_ 4 (Release Time) (Note 5) ~-15ns 0 ns
tl or 8+, output - Heavily Loaded 40 ns 90 ns
tl or 8+, output+ Heavily Loaded (Note 3) 30 ns 70 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. ' pL9S00

(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.
P 8 MHz

(4) Large capacitive loading may limit time of response of output to which capa- ' ‘ I I
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 ma:m—
tained after the negative CP transition. Negative releasetime means thein-
puts can change momentarily before the CP transition.
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FAIRCHILD MICROLOGIC®1.C. 9926 JK FLIP-FLOP

FIG. B SWITCHING MODE TEST CIRCUIT

LIGHTLY LOADED,
EACH OUTPUT.

pL9900 T

PULSE GEN. O ]
510

Vi CP 0.5V

HEAVILY LOADED,
EACH OUTPUT.

80Q

-
(=3
S

L)
]
il
LAl

PULSED, HiGH OR LOW J—__—
AS APPROPRIATE =

D = FD600 at temperature of ele-
ment under test.

Capacitance values include jig and
probe.

f=1MHz 4 ____J.
@ 50% DUTY CYCLE

— ~~—tSETUP

|
V x INPUT ><
VPRESET __/

— tRELEASE S
X PRECLEAR
ON ASYNCHRONOUS
INPUTS
VouTpuT — tpd+
— t - —
b pd
t

VK INPUT

— tpd‘

-

YouTpuT |

DC ACCEPTANCE TEST LIMITS FOR FULL-RANGE AND MID-RANGE ELEMENTS

FULL RANGE MID RANGE

Symbol Test Tolerance -55°C £+2°C  25°C+2°C  +125°C+2°C 0°C £2°C 25°C+2°C 100°C+2°C
Vee +.010V 3.00 V 3.00 Vv 3.00 V 3.00 V 3.00 V 3.00 V
Vin +.002V 1.014 Vv 844V 674V 909V 844V .TIov
VON +.002V 1.014V 815V 674V 909V 844 V S0V
Vob = Veor +.010V 1.50 V 1.50 Vv 1.50 V 1.50 Vv 1.50 V 1.50 V
VOFF +.002 V 11o0v 565V 320V 574V 554V 370V
Vout J10V 300V 320V 574V 400V 370V
Voar .200 V 210V 280 V 290 V .260 V 340V
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
I, 2.47 mA 2.54 mA 2.35 mA 2,52 mA 2.38 mA 2.25 mA
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FAIRCHILD MICROLOGIC®|.C. 9926 JK FLIP-FLOP

DC ACCEPTANCE TEST CONDITIONS FOR FULL-RANGE AND MID-RANGE ELEMENTS

Test Test Test Limits
No. Title . Units Pinl Pin2 Pin3 Pin4 Pin5 Pin6 Pin7 Pin8 Pin9 Pin10 Min. Typ. Max.
*q I1 mA VIN GND VCC IIN
2 I, mA Vin GND Veor Vo Iy
3 I, mA Veor Vin  Veor OND \ 21
4 1, mA  Vpor vy  GND | Iy
5 Iy mA GND Vin | .
*g I, mA Vg GND Veor Vox Ve Ia
K 1, mA  Vpor GND Vox  Von Voo I, |
8 Ve V. Von GND VoFF Ve VsaT
8 AL V. VorF GND Von Vee VsaT
10 v, v Von L= Vopp GND HI Voo Vsar
11 Vy v HI Vorr L= Voy GND Voo Vgar
12 vy v Vo L Voy GND HI Voo Voar
13 Yy v Vorr ~ L. Vorr OND HI Vee Vsar
14 \A VvV H Vorr ~L. Vopp GND Veg Vour
15 4 vV  HI Vou "= Vgy GND Voc Vear

HI = A momentary application of VBCYI‘ 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 Logic Tentative Specifications.
(B) JK926 is available in a TO-100 header with preclear removed and pin connections same as 1L 916; designated 974,

*¥FACT program end-point measurement parameter,

FAIRCHILD ASSURED COMPONENT TEST PROGRAM

Test No. 25°C -55 - +125°C 0 - +100°C
1 2a 3a 3a
2 2a 3a 3a
3 2a 3a 3a
4 2a 3a 3a
5 2a 3a 3a
6 2b 3b 3b
7 2b 3b 3b
8 2c 3c 3c
9 2c 3c 3c
10 4
11 4
12 4 For definitions refer to
13 4 the latest FACT brochure.
14 4
15 4
OPERATING LIFE CIRCUIT
pL9900 uL9926 uL9926 pL9926
pigh 2
cP
1 2 see 11
Vee = 3.0V
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FAIRCHILD MICROLOGIC®1.C. 9926 JK FLIP-FLOP

APPLICATIONS

BINARY COUNTER AND SAMPLING CONTROL

COUNT
3 1 COUNTER
LO = GATE = pL9926 = uL2926 = pl9926 = pL9926
SAMPLING
A | A A A i =Y REGISTER
RESET pL9gol | pLgso1 | ntoeso1 L9901 | pLosor
PARALLEL 1 PARALLEL 2 PARALLEL 4 PARALLEL 8 PARALLEL 16
LEAST SIGNIFICANT STAGE MOST SIGNIFICANT STAGE
MODULO 4 COUNTER
(3)
uL9914 ul9914
A o A 2
B 1 B 3
A B A B
- m =
() INDICATES REMAINING FAN OUT NEGATIVE LOGIC DECODE
1-2-4-8 MODULO 10, COUNT UP COUNTER (POSITIVE LOGIC)
uL9926 pL9926 pL9926 uL9926
A B c D
cLoCK ‘_@;: S b %f r:-‘ t?'— ’_é? a ?“ ——T‘z;: ﬁ ?"‘
RESET

pL9914

MODULO 6 RIPPLE CARRY

CLOCK

plL9926 uL9926 pl9927/4

CODE

ABIC
0/0:1!0
1/1/11!0
20011
3/1i01
4,011
5 1. 1|1
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FAIRCHILD MICROLOGIC®I.C. 9926 JK FLIP-FLOP

MODULO 10-MINIMUM HARDWARE

APPLICATIONS

ul9926

CLOCK

pL9926 ulL9926

PRESET

MODULO 15 COUNTER (3x5)

MODULO 3
uL9926

L9926

INPUT

CODE pl9926

MODULO 5

OUTPUT WAVEFORMS

01 2 3 456 7 8 9

clol

>
w
mi

CLOCK

2N2368 INC AND RR COIL. HV £30VDC
2N1990 NEON AND NIXIE®, HV<110VDC

pl9926

Hlwin| O
QO || = r—-“
Ot | = |

Il = lO|lO0Om

+HV

NIXIE® - REGISTERED TRADE MARK BURROUGHS CORPORATION.

PURCHASING INFORMATION
To ordzr the 926, the following part numbers should be used to expedite handling.

UA99262BX

A is package designator
A =3F for Y4 x Y% Cerpak B=1
A =5F for Low Profile TO-5 B=2

EFAIRCHILD
T
SEMICONDUCTOR

A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORFORATION

B is operating temperature range designator
—55°C to +125°C
0°C to +100°C

=9 0°C to +70°C
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nL927 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 PHYSICAL DIMENSIONS

for a wide variety of commercial industrial equipment operating over a temperature
370

range of +15°C to +55°C. By combining medium power and low power Micrologic ® e "33
integrated circuits, high fan-out (>16), low power dissipation {<mW/Node ), high »2:? ;iég
speed (10 ns), and high noise immunity are possible. The loading chart shown below is P ?jmmmmi‘i‘*
.040
guaranteed over the temperature range by a worst case specification. lgl}sj;is mﬂﬂﬂuﬁn "‘f;‘;,? N
230 TP~+——
’-———1‘—-,!15TF
OPERATING VOLTAGE RANGE
Voe - Collector Supply Voltage = 3.6 V +10%
NOISE IMMUNITY Typical Worst Case
3 00 mV 1 00 mV NOY;S' Al d'me"sm‘r:v": ‘;::hzs
POWER DISSIPATION at 25°C, VCC = 3.6 V = 20 mW/Node.
QUAD INVERTER pL927 SCHEMATIC
LOADING CHART o
Vee [NOte 1] . T n
[ POSITIVE
A~e H AND 3 ls g3z g R ;3R o 3R
0 (5)
B PO G NEGATIVE 1 2 3 4
Mo \ LOGIC 3 16 Ry Ry Ry Ry
H=A 3 16 Ls
G =B
F==C 3 16 Typical Resistors
and E=D R = 4509
(TOP VIEW) R: = 650Q
TYPICAL TRANSFER CHARACTERISTICS
2.0 1.0 5.0
[ |
2 | [
g e T ‘ = 08 / : €40 N
. [ : : S
g2 : } —— Z o6 g0 ]
g | ‘\ . 3 / 3 \\ ;
"~ ‘ I o z . l
3 04— = 0.2 / =10
o i . . N : : ] H
) 0.4 0.8 1.2 1.6 2.0 55 0.4 0.3 12 L6 2.0 0 0.2 0.8 1.2 1.6 2.0
Vin - INPUT VOLTAGE - VOLTS Viy - INPUT VOLTAGE -~ VOLTS VinN - INPUT VOLTAGE - VOLTS

Note:
{1) Valid for system operation over a temperature range of +15°C to +55°C, and ek 3.6 V :10%. This chart gives loading rules for intermixing of medium power and
low power Micrologic® integrated circuits in a system.

b e B s
EAIRCHILD

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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INDUSTRIAL RTL MICROLOGIC®INTEGRATED CIRCUITS »uL927 QUAD INVERTER

DESIGN INFORMATION

TEST POINT
0

_ PERIOD _
pd =355 ul927 = 10 nsec

AVERAGE PROPAGATION DELAY
(Operating ring with 5 elements, at 25°C)

TYPICAL APPLICATIONS — NEGATIVE TRUE LOGIC Vee

Vg CONNECTED

R
<
Z=RBCDE ¢ TC =RC
A -0 INPUT —

927 - —~O
s FO =14 OUTPUT
NO Vee
B pLo27
c j
D E weutr L
907
KL outpurd L
SUGGESTED INPUT SINGLE SHOT
PARALLELING CONFIGURATION (Input longer than T C)
Vee
SR 1c=re
OUTPUT 1
weur T c
l__ o
OUTPUT 2
TC
output 1 =fvcl=_ INPUT O-
outeut 2 L] pLo14 pL927
SINGLE SHOT

(Input narrower than TC)

LM+N+P

(NEGATIVE
TRUE LOGIC)

L-M-N-P
(POSITIVE
TRUE LOGIC)
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CTulL9952

DUAL 2-INPUT NOR GATE
COMPLEMENTARY TRANSISTOR MICROLOGIC® INTEGRATED CIRCUITS

+4+15°C TO +55°C TEMPERATURE RANGE

GENERAL DESCRIPTION-The CTxl 9952 Dual 2-Input Inverter Gate provides logic gating at its input
and output terminals. Compatible with all other CTuL 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 CTuL AND-OR gates. The following data, stressing
worst case conditions, plus 1009% testing by Fairchild Semiconductor, will assure the designer of
proper worst case performance in his own system.

The CTuL 9952 is designed for general purpose industrial and commercial usage where high speed
fogic is required. it is packaged in the versatile Dual-In-Line® package, which is a hermetically sealed
ceramic package intended for low-cost insertion techniques.

FEATURES

e POWER SUPPLIES ARE +4.5 V =10% AND —2.0 V = 10%
s HICH FAN-OUT CAPABILITY — 12

o TEMPERATURE RANGE — + 15°C T0 +55°C

* OPTIONAL PULLDOWN 1.0 k RESISTOR FOR OPTIMUM SPEED
* LOW POWER DISSIPATION

o LOW PROPAGATION DELAY — 7.0 ns TYPICAL

o LOGIC SWING OF 3.0 V

o 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;L-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 {TO-116) outline

W

|

i
020 Min—} fo—.350 max —=4— woTE 1
.!25“!.—1.———
= dr up
=] oD
t s 12{>
I=oe ul
| s »
' ql6 9
l g7 s
NOTE 2 L_

MOTES:
1. Leads are intended for insertion in hole rows on .300" centers. They are
purposely shipped wittt ‘positive” (.350) misalignment to facilitate insertion.
2. Board-dnilling dimensians should equal your practice for a conventional .020
inch diameter lead.

CONNECTION DIAGRAM

TOP VIEW
1 ~ q:m PULL DOWN
A £ RESISTOR
2 113
B
3cfx kg 12 vee
acdx 11 Ve
GND 5] k3 XEaw
S =
| |°?
70 18 PULL DOWN
RESISTOR

POSITIVE LOGIC F =A%B
6=C

NOTE: X = NOT CONNECTED

DR S RIS
FAIRCHILD

SEMICONDUCTOR

A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION




CTuL-9952 COMPLEMENTARY TRANSISTOR MICROLOGIC® IC

SCHEMATIC DIAGRAM

120Vge = 4.5V £10%

ABSOLUTE MAXIMUM RATINGS

Rg3 | fo other gate {above which the useful life may be impaired)
S Rs Maximum Current in or out of a pin 100 mA
R4:,TOVEE Maximum Chip Temperature +150°C
1 Maximum Power Dissipation 1.0 Watt
K Maximum Voltage Applied to any Input Pin 10 Volts
INPUT Ry INPUT Ry OUTPUT ,
Y 2 a Ti’a Maximum Negative Voltage Applied to any Input Pin —4.0 Volts
3 6
Ry Maximum Voltage Applied to Output Pin 6.0 Volts
ul 50-SNP
VEg =-2.0V $10% 1
NOTE: Only one 2-input inve;(ev gate shown.
DC TESTS
LIMITS CONDITIONS
TEST (at T, = 25°C) LOAD TO
MiN. TYP. MAX.tH UNITS Vee Vee Ver COMMENTS

Output ONE Level 235 2.50 Voits 405V | —2.20V |F.0.® =12 | Inpuis to +0.8 V sequentially. Guarantees
input low threshold >>0.80 V; and output
ONE level >2.35 V.

Output ZERO Level —0.50 —0.36 Volt 495V | —180V |FO.=1 inputs to 1.25 V sequentially. Guarantees
input high threshold <1.25 V; output
ZERO level <<—0.36 V.

Qutput ONE Level 275 2.90 Volts 495V | —180V |FO0.=1 Inputs to —0.70 V simuitaneously. Guaran-
tees output never more positive than 290 V.

Input Current 4.20 5.30 6.86 mA 405V | —1.80V |No load Inputs to 3.5 V simultaneously. Guarantees
input loading <1.5 AND gate loads.

Output Resistor 16k 2.0k 24k Ohms 405V | —2.20V |No load Inputs to —0.7 V simultaneously. (Outputs
to 3.5 V sequentially.) Guarantees output
OR tie <1.0 AND-OR gate loads.

Input Pulldown Resistor 0.8k 1.0k 1.2k Ohms 405V | —2.20V | No load Resistor to 3.50 V sequentially. Guarantees
1 k resistor available for input pulldown is
within 209 of nominal value.

Output Falling Delay, to 6 12 ns 450V [—2.00V |F.O0.=12 See tpy Test Circuit

Output Rising Delay, ta- 8 14 ns 450V | =200V [FO. =12 See t,, Test Circuit

Positive Supply Current 18.5 30 36.2 mA 495V | —2.20V |Noload Inputs to 4-3.50 V simultaneously. Tests in-
ternal resistors to be no more than +20%
from nominal.

Negative Supply Current 6.75 8 14.8 mA 495V | —2.20V |Noload Inputs to —0.70 V simuitaneously. Test in-
ternal resistors to be no more than +209%
from nominal.

NOTES: (1) ‘‘Maximum'’ means ‘‘no more positive than'’

(2) F.0. = Fan-Out: F.0. = 12 equivalent to 133 Q to —2.20 V under worst case conditions.
F.0. = 1 equivalent to 2.4 kQ to —1.80 V under worst case conditions.
INPUT CHARACTERISTICS
TOLERANCE VARIATION AS A FUNCTION OF AS A FUNCTION OF
OF PARAMETERS COLLECTOR SUPPLY VOLTAGE TEMPERATURE
4.0 4.0 T 4.0 T
vcic-ulv //r/ Vig *2.0¥ Ivcc sy [ Vg™ 43V Lxxm"[c
-2, g [F.0.6 ——— Vg = -2.0V Met
2 v? .zzs"ocv & 4 // w e o495 Vg "4 " 0.6 B
3 3op— A =AY 5 30 3 3.0 A7 0°C~
= F.0.-6 PSP E B
; %\{ , / :
g / 8 4
8 20 v/ T 8 20 l/
5 /Z s v
n = / T Tp=25°C
210 >5 1.0 + >§ 1.0 / Ty = 10°C
0 0 0
o 2.0 4.0 6.0 8.0 2.0 4.0 6.0 8.0 0 L2 2.0 30 4.0 5.0 6.0 1.0

I\ - INPUTCURRENT - mA

11 - INPUT CURRENT - mA

Iy - INPUT CURRENT - mA
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CTuL-9952 COMPLEMENTARY TRANSISTOR MICROLOGIC® IC

OUTPUT CHARACTERISTICS

TOLERANCE VARIATION AS A FUNCTION OF AS A FUNCTION OF
OF PARAMETERS COLLECTOR SUPPLY VOLTAGE TEMPERATURE
3.3 T - 21 2.9
T Veetdasv [ I [ T T 1
Ve - 2.0v_] | S 200 | i I -w.;l Ve T4V |
@ : Ty -s% -1 PO N . K BT - A Vg + 200
g2 iyt 5 Ll ? IO e O R
. - — TN ~_L_ " s TR
g s — I¥Picay g 25 ‘ e - g .
z ~ — = | 4.5, z®
£ - o =
s ] s [ N 3
321 MINI MUm 5 2.4 ! § L7
= > > \\\ Iy o
17 2.3 I 13 | P ——
0 10 ) ) [ 0 o 2 X ° "o 10 2 Y [}
lour - OUTPUT CURRENT - mA four - OUTPUT CURRENT - mA loyr = OUTPUT CURRENT ~ A
AS A FUNCTION OF
NEGATIVE SUPPLY VOLTAGE
2.1 I SGHEMATIC DIAGRAM
Ve =45V
" Ty 5°C lout
3 2,6\\\ ;
. , 1
s &
2 I 2 |
= JA Ve = -2.0V
g 25 & T £
?._ \\
3 VIN=-0.7V
0
0 10 2 Y ®
Igy7 - OUTPUT CURRENT - mA
TRANSFER CHARACTERISTICS
TOLERANCE VARIATION AS A FUNCTION OF AS A FUNCTION OF
OF PARAMETERS TEMPERATURE FAN-OUT
3.0 0 . — 3.0 -
Voo r 45V ’ T 0 Vee "2V F.0. - {.o i :CC id'fncv
. N Vg~ 2.0V " T Vg " 2.0V = 7 B e
£ 0 W\ T, -5 | = 20 t"r F.0.=6 § 20 E.0. Ilz / Ty - 25°C
> \ F.0. =6 T Ty 100°C \ 7 Y
] 8 <
:gf L0 \‘ g 10 \‘ “ § 1.0
£ \ g 1 “ g i
? TYPICA L\‘_ \‘/NAYI M ? \ \\ CI’
2’ Min b —L.] \ E 0 \ 5‘ 0 i
J———‘—-—‘Q‘ r
1.0 E 1.0 i i E 1.0 i l L
0 0.4 0.8 L2 L6 2.0 0 0.4 08 1.2 L6 20 0 0.4 038 1.2 L6 2.0
Vyy - INPUT VOLTAGE - VOLTS vy - INPUT VOLTAGE - VOLTS Vyy - INPUTVOLTAGE - VOITS
NOTE: Variation of Vi does not alter transfer characteristics.
o WORST CASE JUNCTION
AS A FUNCTION OF POWER DISSIPATION VERSUS TEMPERATURE VERSUS
POSITIVE SUPPLY VOLTAGE POSITIVE SUPPLY VOLTAGE POWER DISSIPATION
S \ [ Vg = -2.0v bl EAEE YT | ©
Veg " 4.5V 3 e ” 22V | l §
FO.s6 I L .
" Ve 4BV i, 5% : ey z
g 20— = 0.2 2 ! £
s Vg - 450V | = et L M
§ { : 3 / ! A el %
8 10k i g TR e : 2
g a %\m p—— .3
=3 & i &
; g 100 —— ! l 1 I L E
5 0 = £.0, - LOMIN =
= &
0 0.4 0.8 1.2 L6 2.0 49 &2 44 46 4B 5.0 0 0z 04 0.6 08 1.0
Vi - INPUT VOLTAGE - VOLTS Vee - POSITIVE SUPPLY VOLTAGE - VOLTS POWER DISSIPATION - WATTS
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CTuL-9952 COMPLEMENTARY TRANSISTOR MICROLOGIC® IC

WORST CASE PROPAGATION
WORST CASE PROPAGATION DELAY VERSUS LOAD
DELAY VERSUS AMBIENT CAPACITANCE AS A
TEMPERATURE : FUNCTION OF LOAD RESISTANCE
2 1B T
e RENA
e Vg t20V 2 5 o
. FO.-12 1 C ‘;7Z_ s A
3 3 AR
Pl P el =
S T T 5 ul LA s L
zd e L dve
g 12 < .;,,\ § 2 ///////
g [~ gy
8.0 10
0 ) o 6 80 100 ] 2 ® 0 3% 100
Ta - AMBIENT TEMPERATURE - °C C, - LOAD CAPACITANCE - pF
teo TEST GIRCUIT tro TEST CIRCUIT FOR ABOVE
Vee ouTPUT
T +2.5V, t, = t¢ = 10ns. +2.5V, t. =t = 10ns
INPUT[a g, -1y INPUT [—1v ~——1v
130 05V 05V
tar tar tat tar
I“’f outeur " Y v Vee outpuT \*—1¥ —1lv
v = = Voo =45V
EE Voo = #50% Vgg =-2.0V
Vgg = -2.00V TA=25%C
Ty =25°C

APPLICATION INFORMATION

The electrical specification tests performed under the conditions set, emphasize the worst case results and should be considered as conservative fimits.
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 CTulL 9952 represents 1.5 unit loads.
(One unit load is defined as an input to the CTuL AND-OR gate.)

a) Connecting the 1.0 kQ pulldown resistor to the input adds two unit loads to the fan-in.
b) Connecting the 1.0 k 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 kS resistors are built into the package with one end tied to the negative power supply (Ver). Connecting the
1.0 kS resistor to the CTul 9952 input will improve the turn-off characteristics and speed up the output rising propagation delay. When the input of the
CTpL 9952 is driven by four or more AND-OR gates, there is no advantage in connecting the 1.0 kQ resistor to the same input. The pulldown resistor
may also be connected to the CTuL 9952 output. This will improve the output falling propagation delay when low fan-out is used.

WIRED OR: A powerful feature of the CTuL 9952 inverter is that the output may be tied together with the output of any other element in the CTul
family to form the positive OR function at the tie point, thus achieving two logic functions without additional propagation delay.

INTERFACING: The CTuL 9952 inverter gate serves as an excellent interfacing link between external signals coming from other logic forms or peripheral
equipment and the CTuL family.

NOISE IMMUNITY: The CTuL 9952, having excellent noise immunity under maximum loading and worst case conditions, is used primarily to restore logic
levels degraded after passing through several CTuL AND-OR gates.

HIGH SPEED CONSIDERATIONS: The high-speed logic operation available using CTuL 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 puise signals. Each CTul
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 2 resistor to ground. Such a 200 © resistor approximates the characteristic impedance of
the back panel wiring and is considered equivalent to a fan-out of 4.

SHORT CIRCUIT PROTECTION: The CTul 9952 inverter gate output is protected by a limiting resistor at the output and may sustain prolonged short
circuit to ground with Vcc 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.

RN
FAIRCHILD

SEMICAONDUCTOR

A DiVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION
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CTpL 9953-9955 - 9964-9966 - 9971-9972 AND-OR GATES
COMPLEMENTARY TRANSISTOR MICROLOGIC® INTEGRATED CIRCUITS

+15°C TO 455°C TEMPERATURE RANGE

GENERAL DESCRIPTION — The Fairchild CT«L 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 1009% testing by Fairchild for a minimum fanout of
11 and a maximum propagation delay of 4.5 nseconds at fuli fanout at 25°C, will assure the designer of
proper 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 virtuaily no threshoid level. Therefore, there is no delay
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 fail 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

In Accordance With
JEDEC (TO-116) Outline

—
II \

< 142
2 13
13 1202
g% e upe
25 1003
[5
7 s[>

- CTub circuits are packaged in the versatile JEDEC TO-116 DUAL-IN-LINE packages which are hermetically i

sealed ceramic units intended for low cost insertion techniques. m‘?ﬁ:ﬁ::,‘:‘:.ﬁi::'.".’.;" et o 0o, e
FEATURES:
o Power supplies are 4.5 V =109, and —2.0 V =109.
o High faneut capability
* Temperature range +15°C to 455°C
o Low power dissipation
e Low propagation deiay — 3.0 ns typicai
o Logic swing of 3.0 V
PURCHASING INFORMATION:

Description Code Marking
CTx19953 — 2-2-3 Input AND-OR Gate (three gates in one package) U6A995379X CTulL95379
CTuL9954 — Dual 4-Input AND-OR Gate (two gates in one package) UBA995479 CTul 95479
CTuL9955 — Dual Output 8-Input AND-OR Gate U6A995579X CTxL95579
CTul 9964 — 3-3-1 Input AND-OR Gate (three gates in one package) U6A396479X CTul 96479
CT«i9965 — Quad 1-Input AND-OR Gate U6A996579X CTxL96579
CTuL 9966 — Quad 2-Input AND-OR Gate (with three outputs) U6A996679X CTulL96679
CTul9971 — Quad 2-Input AND-OR Gate (with two outputs) U6A997179X CTul97179
CTuL9972 — Quad 2-Input AND-OR Gate (with three outputs, all pull down resistors omitted) UBA997279X CTul97279

Use the ten letter code for ordering purposes.
All units are marked as above unless otherwise specified.

313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435
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FAIRCHILD COMPLEMENTARY TRANSISTOR MICROLOGIC® IC

PIN CONFIGURATION AND LOGIC DIAGRAM CIRCUIT DIAGRAM
(TOP VIEW)
CTuL9953 CTul9954
2 ) 13 2 qu 13
3 (1 12 3 2
<>
2R3 Rg
4 : X ] 0 4 q X 3 n < ELAMP
5 = 5 [ [ 10
6 [ 9 [ 9
14
N S S INPUT%———«-——*&%—K © OUTPUT
7 8 7 8
SR
CTuL9964 CT1L9965 SR, 3R, k
b3 3
1 e F:I 14 1 ~ 1 14
ZEF:IJ! ‘ == 2:; ; i ;:)13 1
3 [ 12 3 X [ 2 ”J GND
. VEE 50 I
4 X [ n 4 x [ n =
5 l:‘J = 1 $ 5 L NOTE: Only one representative
AND- .
6 = — 6 ':j] E: R ND-OR gate shown
7 8 7 I 8
CTulL9955
| g 5 9 Vee
CLAMP
L Lol to turee
2 — SRy IRz IRy IDENTICAL GATES
———
3 2 R R2 Rp Rz 7y
o— oy o o—%—K re
4 X =Ry I 2 3 4 10 13 L5
SR SR SR SR R R SR
5 = = o R 3k R R 1 1 R
6 3 ’ ) T
= - Lvee 50—
7= = =
CTrL9966/9972!" CTuL9971
L ~ [ 1 - " 129V
2 113 2 == Sk, RS 3R, $hy
3 =k 3 = CLAMP CLAMP
4 I n 4 Ix = n § Ra 7o "o 0 R o9 Ra 8
3R $h Ry ER! 2Ry
5 3 10 5 ] 10 3 3
s
6 ] 9 6 9 1% Vee -t
7 ] 7 [ 8 NOTE: One AND/OR gate shown.
CLAMP Ry Rs
R7
——AAA—————0 12
50—t n
NOTES:
(1) R, deleted for CTuL 19972
X = Not connected.

Pin 12: Vec =45V & 10%
Pin 11: Vee = —2.0V == 10%
Pin 5: Ground
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FAIRCHILD COMPLEMENTARY TRANSISTOR MICROLOGIC® IC

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

Maximum current in or out of a pin 160 mA Maximum-negative-voitage applied to-any
Maximum chip temperature 150°C input pin (output open) —8.0 Voits
Maximum power dissipation 1.0 Watt Maximum voltage applied to output pin
Maximum voltage applied to any input pin 10 Volts (input grounded) 5.0 Volts
D.C. TESTS
LIMITS CONDITIONS
TESTS (at T, = 25°C) MIN. TYP. MAX.!D UNITS | Vee Vee LOAD TO V. COMMENTS

ONE level offset 200 270 my 405 —2.20 | F.0.=11?} Inputs sequentially to 4+2.25 V, other inputs
to 3.5 V, pin 5 open. Worst case offset
assuming +=109% supplies and W.C. para-
meters. Gates with lower input voltage will
have smaller offsets; see fig. 12.

ZERO level offset —-120 —195 mV 4.95 —1.80 | F.O.=1 | Worst case offset assuming +10% supplies

: and min. fanout. Inputs sequentiaily to
—0.36 V, other inputs to 3.50 V; pin 5 to
GND.

Clamp leve! 2.10 2.30 Volts 4.05 —2.20 F.0. =11 |Inputs simultaneously at 3.5 V, pin 5 to
GND. Tests minimum clamp level.

Clamp level 2.60 2.90 Volts 495 —120 Noload | Inputs simultaneously to 3.5 V, pin 5 to
GND. Tests max. possible clamp level to
check existence of clamp.

Input resistors 1.6k 20k 24 k Q 405 —1.80 Noload |lnputs to 3.5 V seguentiaily, other inputs
to —0.7 V, sense input current. Tests min.
R for max. loading, max. R for adequate
turn-off and line termination.

Output resistors 16k 2.0k 24 k Q 4.05 —1.80 Noload |Qutputs 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.

Positive supply current, 1,5 lps Ips max mA 4.95 —2.20 Noload |Inputs to —0.7 V simultaneously.

Negative supply current, I —Ins = INs mex mA 495 -1.80 Noload |lInputs to 43.5 V simultaneously.

Rising Propagation Delay, t,. 3.5 45 ns 4.50 —2.00 F.0. =12 |See tpd test circuit, page 6.

Falling Propagation Delay, t,, 30 40 ns 4.50 —2.00 | F.0.=12 iSeet , test circuit, page 6.

NOTES: (1) ‘‘Maximum’' means ‘‘no more positive than’’

{2) F.0. = 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 POSITIVE AND NEGATIVE
CURRENT DRAIN
500 —T— I T ] 500 T 1T | T
VIN =35V i 1 i : \.’EE= =220V + ; CTul
TVgg=-22VT i T Viy=350V !
Z 400 “ - : : 1 ? 400 |-Ta=25°C Fo-12 2965 Eloment lps 1o e max  Instye s max UNITS
I J P
Z ch%‘;__ Z | L_FO-12 9953 220 27.7 33.0 414 | mA
E 300 —— — E‘ 300 ol §F°_i12 ; 9o72 . 9954 16.5 205 33.0 396 | mA
2 P U ggsa 2 ’ == _9_97‘—1——;—— 9955 115 14.3 30.0 371 | mA
a = T i
e P e | 2 ! F0. I]Z ‘ DT 9984 | 220 | 277 | 330 | 414 | mA
& 200 +— r £ 200 3 | | 9965 | 280 | 349 | 290 | 360 | ma
i X i | | a ! i {
é 1 ? e ! “Fo.: 0_—11__.__-__‘\_3966__ 9966 27.0 339 380 | 475 | mA
= 050 L oo = L=s=sm=F=S7 =T 255771 | 9971 26.0 329 360 | 446 | mA
5 100 bmzmooaeEREEn T [No9% } S 100 g 99T 8%
= | ! 3 ! e | == | 9972 12.0 20.0 5.0 100 | mA
F--——r~7"T =0 9T
0 { i 0 | |
40 45 50 40 45 50
Vcc—POSITIVE SUPPLY VOLTAGE—VOLTS Vcc—POSITIVE SUPPLY VOLTAGE~VOLTS
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FAIRCHILD COMPLEMENTARY TRANSISTOR MICROLOGIC® IC

TOLERANCE VARIATION

INPUT CHARACTERISTICS

AS A FUNCTION OF Vcc

40— I 40—
Vee <45V Veg=-20V
Vee =-20V /[ / 1F0.=6 /
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2 aoTa2sc¢ 5 3
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g 20 \* g 20
-
] ¥ H e
] / ES cc=4.95 v7 [
=0 i/ / 10 Voo 450V
= > /“Vcc‘ 405V
H——
oL L/ ] L A7 1 11
) 1.0 2.0 30 40 0 10 20 30 40
Iy~ INPUT CURRENT—mA I;y—INPUT CURRENT—mA
AS A FUNCTION OF V:: ~AS A FUNCTION OF TEMPERATURE
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£ 30 230 =
£=3 =3
1 / 1
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g // PVgg =-22V ; /
=0 4 210
Ry SRy
oL oL {7
0 10 20 3.0 40 0 10 20 30 40
1;y—INPUT CURRENT—mA 1,4~INPUT CURRENT-mA
OUTPUT CHARACTERISTICS
TOLERANCE VARIATION AS A FUNCTION OF Vcc
40 T T 4.0 T T
:cc"?;v :EE:—:nv
Veg =20V IN=2.5V
o Ta=25°C @ T 25°C
§ 30 wax Vigs2sv o § 3.0 Tt
il — T i LVoc=495V |
(=]
s MINIMUM G 5 Vo =4.50 V1
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:
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510 510
= 8
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WORST CASE JUNCTION
T F TEMPERATURE TEMPERATURE VERSUS
AS A FUNCTION 0 POWER DISSIPATION
29 T T o 100
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5 : — | =
g 2
w Ty=250 g
o @
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2 2]
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?_ 23 ™ g 40
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0 0 20 30 40 2 o 02 04 08 08 10
Ioyr~ OUTPUT CURRENT-mA POWER DISSIPATION — WATTS
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FAIRCHILD COMPLEMENTARY TRANSISTOR MICROLOGIC® IC

TRANSFER CHARACTERISTICS

TOLERANCE VARIATION AS A FUNCTION OF Vcc
30 T — 30 —
- TaszsC SN . - Npp==28¥
| FO.-6 | FO.26 -
- @ Ty=25°C
5 =
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AS A FUNCTION OF FAN OUT AS A FUNCTION OF TEMPERATURE
3.0 T T 3.0 T T
Vog=45V Voo =45V
|Veg=-20V -Veg=—20V
g T,=25°C o FO0.=6
g2 20 /' g 20
1 - i -
4 F-°--°v/ g Thz 00\
b / F.0.26 2 T Ta25C
2 10 A Fo<12 g 10 14=100°C
5 / | g
5 f 5
3 | 3
5 0 : : 5 0
S = |
\
: i i
-i0 ] ; -10 ;
0 10 20 30 -05 0 10 20 30
Vin—INPUT VOLTAGE ~VOLTS ViN—INPUT VOLTAGE— VOLTS
ik i1
ONE” LEVEL OFFSET
AS A FUNCTION OF FAN-QUT AS A FUNCTION OF Vcc
140 —
Vec=45V
120 |- Vg = ~20V > ~
Ty=25°C
> 100 A% >
¥ ¢ vd T
L 80 L o
g e 5
< I S
60 L
3 A1 g
> >
Y a0 P =1
g ~ _ y
S : =3
20 |- $ D)
0 D
i :
20 P / 0 :
1.0 15 20 25 30 10 15 20 25 30
ViN—INPUT VOLTAGE—VOLTS ViN—INPUT VOLTAGE—VOLTS
] Y
‘ZERO" LEVEL OFFSET
AS A FUNCTION OF FAN-OUT AS A FUNCTION OF Ve
80 T T T T T
| Vec =45V Voo 45V ‘
60 ' Vgg =20V 10-FO=6 .
1,225°C T, 25°C /
z 4w : bt z !
| ; . ; f o . X
& 20 }X g o
= i [,
é 0 — l | °
@ £0:6 g
> [*%]
=1 : 4
-20 (=] 1o
=4 3
o« w
R 40 N
: £osl
60 e -20
-80 | i
-0.2 0 0.2 04 06 -0.2 [ 0.2 04 06
ViN—iNPUT VOLTAGE - VOLTS ViN—INPUT VOLTAGE—VOLTS

4-72




FAIRCHILD COMPLEMENTARY TRANSISTOR MICROLOGIC® IC

WORST CASE PROPAGATION WORST Cﬁ‘i PROPAGATION
DELAY VERSUS DELAY VERSUS
AMBIENT TEMPERATURE C. AS A FUNCTION OF R.
8o T — L T T
;= L
‘i r ) I =
2 60 g / 1 o’
- < 7
g g 60 A L. > ]‘;9’( =
e 50 gt il % S A =
a w 20 2 0
4 ﬁ//'m/ M g w0 - 06 5008 o
B g0l T T % a
§ B // g 20
3.0 0
0 20 40 60 80 100 o 20 40 60 80 100
AMBIENT TEMPERAIURE -  °C —LOAD CAPACITANCE —pF
two TEST CIRCUIT \ to TEST CIRCUIT FOR ABOVE
ey INPUT Vee +25V
10V INPUT
-05v tr=tg=10ns ov 0V
ot g ) oUTPUT —o.5vﬂ Y=t=10ms
L 510 TRL l::,_ ——"ar 4'«
L < uTPUT
Veg 10V 0V
Vec=45V
Vee= —-2.0V
Ta=25°C

APPLICATION INFORMATION:

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 AND-OR Gate should always be driven from another CTuL element. When interfacing from another logic form, or from a test signal gen-
erator, the signal should be introduced via a CTuL 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 CTuL elements as the 952 Inverter, 956 Buffer, or 967 Flip-Flop after several offsets.

HIGH FREQUENCY RINGING — Fach 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 2 resistor to ground at the output. The 200Q approximates the
characteristic impedance of back panel wiring. The 200 Q 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 @ resistor to ground along the path will eliminate the ringing.

Large capacitive loads may cause ringing at the AND-OR Gate output and should be driven from a CTul 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 +V. or through a resistor not greater than 600 2. 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 Vo not greater than 5 voits. 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.

SEMICONDUCTOR
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CTuL9956

DUAL 2-INPUT BUFFER

COMPLEMENTARY TRANSISTOR MICROLOGIC® INTEGRATED CIRCUITS
+15°C TO +55°C TEMPERATURE RANGE

GENERAL DESCRIPTION — The CTuL 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 50Q line driver. The input threshold
and output levels are compatible with any other CTuL elements. The output of the CTuL 9956 may be tied
with any other CTxL element to perform the wired OR function.

CTuL 9956 is packaged in the versatile Jedec T0-116 Dual In-Line Package® which is a hermeticaliy seaied
ceramic package intended for low cost insertion techniques.

CTuL 9956 is designed to operate over a commercial ambient temperature range of 415 to +55°C. Power
- supplies are 4.5 volts = 109 and —2 volts = 109%. Typical power dissipation per gate is 60 mW and is
designed to increase with fanout. Typical propagation delay 14 ns.

*Fairchiid patent pending.

FEATURES:

o Power Supplies are 4+4.50 V =109 and —2.00 V +10%,.
o High Fan-Out Capability . . . 25.

¢ Two Optional Pull- Down 1.0 k Resistors for Optimum Speed.
s Low Power Dissipation.

o Low Propagation Delay.

e logic Swing of 3.0 V.

PURCHASING INFORMATION

e Use the ten letter code UGAQ95679X for ordering purposes.

o All units are marked CTuL 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 (TO-116) Outline
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FAIRCHILD COMPLEMENTARY TRANSISTOR MICROLOGIC® IC

SCHEMATIC DIAGRAM

ABSOLUTE MAXIMUM RATINGS

+—o Ve +45V£10%
2 Ry }n, (above which the useful life may be impaired)
6
.) Maximum Current in or out of a Pin 100 mA
R . . o
Ry Maximum Chip Temperature 150°C
T K A _outhr Maximum Power Dissipation 1.0 Watt
’ ’ ND Maximum Voltage Applied
to any Input Pin 10 Volts
3 = Maximum Negative Voltage
1 K Applied to any Input Pin —4.0 Volts
R Maximum Voltage Applied
'NPUT"“WIVT—K to Output Pin 6.0 Volts
"2 R g, ve-2oveion

k
il

NOTE : ONLY ONE BUFFER SHOWN

I;=INPUT CURRENT ~mA

I;y—INPUT CURRENT—mA

DC TESTS
LIMITS CONDITIONS
TEST (at T, = 25°C) MIN. TYP. MAX. UNITS Vee Vee LOAD TO V¢ COMMENTS
ONE Level Qutput 2.25 2.60 Volts 4.05 Note 1 2F.0. =25 | Inputs simultaneously to 1.25V
ONE Level Output 246 Volts 495 Note 1 FO.=1 Inputs simultaneously to 1.25 V
ONE Level Qutput 2.70 3.20 Volts 495 Note 1 Internal 1 k | Inputs simultaneously to 3.5V
ZEROQ Leve! Output —045 | —0.36 Volts 4.05 —18V FO.=1 Inputs to 0.8 V sequentially,
unused input to 3.5V
Input Current 5.30 6.40 mA 4.05 Note 1 No Load Inputs to 3.5 V simultaneously,
guarantees input loading < 1.5
AND-OR gate loads
Input Pull Down Resistor 08 1.0 1.2 kQ 4.05 —22V No Load 3.5V applied to pull down resistor
Positive Supply Current 69.2 mA 495 —2.2V No Load One input to 3.5V, other inputs to GND.
Output Rising Delay, t,. 12.0 18.0 ns 4.50 Note 1 F.O.=25 | Seet, test circuit, page 4
Output Falling Delay, t,; 12.0 18.0 ns 4.50 Note 1 F.0. =25 See tpd test circuit, page 4
NOTES:
(1) Value of Vg is non-critical: —2.20V <V, < —1.80V
(2) F.0. = Fan Out; F.0. = 25 equivalent to 64 Q to —2.20 V under worst case conditions
F.0. = 1 equivalent to 2.4 kQ to —1.80 V under worst case conditions
INPUT CHARACTERISTICS
TOLERANCE VARIATION AS A FUNCTION OF AS A FUNCTION OF
OF PARAMETERS POSITIVE SUPPLY VOLTAGE TEMPERATURE
» Vees4s v ‘ . ¥ 0v [ veea95 % I Lr,f'zs?c1 %
30l VeE=-20 ¥ / s0FC L | yceasw 30| VeE= 20V Tp=100°C
- T4 2 25°C i / y/ - : o |
g2 A g 25 A Vo905V ? 25 A0
1 1 w :
€ 20 — - £ 20 - £ 20 >
g | |\ L g v g Y
= 1.5 / = 1.5 oé 15 /
T 7% 2y 2 o f
- 0.5 = 0.5 05
0 0 0
0 10 20 30 40 5.0 0 10 20 30 40 5.0 0 10 20 30 4.0 50

1y~ INPUT CURRENT—mA
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CTuL 9956 COMPLEMENTARY TRANSISTOR MICROLOGIC® IC

OUTPUT CHARACTERISTICS

TOLERANCE VARIATION AS A FUNCTION OF AS A FUNCTION OF
OF PARAMETERS POSITIVE SUPPLY VOLTAGE TEMPERATURE
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FAIRCHILD COMPLEMENTARY TRANSISTOR MICROLOGIC® IC

WORST CASE PROPAGATION
WORST CASE PROPAGATION DELAY VERSUS LOAD
DELAY VERSUS AMBIENT CAPACITANCE AS A
TEMPERATURE FUNCTION OF LOAD RESISTANCE
2 T T T T ! T T
14¢ = PROPAGATION D i — ! i
o ' oR RisiG eoee Y ] 34 ‘___':: A
I, | 14t = PROPAGATION DELAY s ’
5 201", OF FALLING EDGE 1 4 pa
w | ! | P! <30 5 v
8,0l | 1 g S — A
= i ! Ry e U &
g ' W& - %ze @ b 1
2, M/r I‘ 5 &7 W
w A" TEST POINT @ 2 // 1“ N
3 P & / 62 ]
~ ki 7 Ry —T_ =53
g 518 /,{—*‘ R 25008 1057
g 3 § B |
11 S I O N i | al | | Ll
0 20 40 60 80 100 0 40 80 120 160 200
Ta- AMBIENT TEMPERATURE -°C CL-LOAD CAPACITANCE - pF
tpp TEST CIRCUIT t,p TEST CIRCUIT FOR ABOVE
v, Vi
g« +25Y, INPUT I +25V,
1.0V 10V . INPUT
INPYT ouTpuT F—)E INPUT ouThUT _QSVM v
AND j 121521008 : i te=tg=10ns
514 3640 T62pF 3640
-hd, rf *j tag r— 510 R, o ——lvd, f‘_ —={ 145
= R75pF } ' | ouTPUT
i i outeur
W0V \=-10V = = 10V \=—10Vv
v Vee Voo 45V
3 oc = 4
Ve =-20V
Ta=25C

APPLICATION INFORMATION

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 CTuL 9956 buffer could serve as an excellent interfacing link between external signals coming from other logic forms or peripheral equip-
ments and the CTuL Family logic.

PULL DOWN RESISTORS — Two pull down 1KQ resistors are built into the package with one end tied to the negative power supply (V). When the 9956 input
is driven by a single AND-OR gate, the 1 kQ 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 CTxL 9956 output, which will improve the output falling delay when the fanout is low.

LINE DRIVER — The CTuL 9956 could be used as a line driver. To drive a 50 © line, a 68 Q2 resistor should be connected from the output to ground. This will
reduce the fanout capability by 15.

WIRED-OR — A powerful feature of the CTul 9956 Buffer is that the output may be tied together with the output of any other element in the CTuL family to
form the positive OR function at the tie point. When two or more CTuL 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 4V or through a resistor not greater than 600 . Tying an unused input to an active input is not recommended.

SHORT CIRCUIT PROTECTION — The CTuL 9956 Gate output is protected by a limiting resistor at the output and may sustain prolonged short circuit to ground
at V.. 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.

RN T
FAIRCHILD

SEMICONDUCTOR

A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION
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CTuL 9957-9967

FLIP-FLOPS

COMPLEMENTARY TRANSISTOR MICROLOGIC® INTEGRATED CIRCUITS

+15°C TO +55°C TEMPERATURE RANGE

CTuL 9967 FLIP-FLOP GENERAL DESCRIPTION

The CTuL 9967 dual rank J-K Flip-Flop is a high speed directly coupled muiti-purpose storage element useful
for shift registers, counters, and other control functions.

Operation of the CTuL 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
puise goes iow. DC coupiing throughout makes the Fiip-Flop input insensitive to rise and fali times.

The CTuL 9967 employs the PNP-NPN complementary logic to achieve fast response with typical toggling

PHYSICAL DIMENSIONS
TYPICAL DUAL IN-LINE PACKAGE

In Accordance With
JEDEC (TO-116) Outfine

r—%‘i’%*l

020 MIN.=] rm |
rate of 35 MHz. The emitter follower outputs are compatible with all other elements in the CTuL family. 125 TYP bt | ‘ LIV
14
Two phase clock outputs at half the clock input frequency is available when the CTuL 9967 is operated as a 9% \ 2 13
binary counter. Typical power dissipation is 420 mW and is designed to increase with fanout. :i a8 éi ﬁg’:
i s 10
[ =6 9)
S —— = 8l»
CTyL 9957 GENERAL DESCRIPTION NoTE2S (il
280
The CTuL 9957 is a basic dual-rank R-S Flip-Flop intended for storage and control function. Logic and clock notes: -

1. Leads are intendes for insertion in hoie rows on 300" centers. They ate
inputs are omitted for additional flexibility. J-K operation with either two-phase or single-phase clocking can . :“m:_’:"""*”“'""‘ws-'-“"‘-35°'“"“ﬂ"m=""°‘“"'"“'"“"';"o—
be exercised by adding AND-OR gates to the inputs. Wired OR ties within the flip-flop reduce typical through inch diameter tead.
propagation delays to 14 ns.

The CTpL 9957 is DC coupled throughout. The inputs respond exciusively to voitage leveis and are insensitive
to rise and fall times. Emitter follower outputs, compatible with all other CTuL elements, provide efficient
drive capability into long line and capacitive loads.
The CTuL 9967 and CTul 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 +109% and —2 volts +10%.
PURCHASING INFORMATION
DESCRIPTION CODE MARKING
CTuL 9957 U6A995779X CTul 95759
CTul 9967 U6A996779X CTuL 96779
Use the ten letter code for ordering purposes.
All units marked as above unless otherwise specified.
R

313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435
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CTuL 9967 COMPLEMENTARY TRANSISTOR MICROLOGIC® IC

SCHEMATIC DIAGRAM

PIN12

Vee

AASAAA

bt 'AA ek A4

[
T e

AAASAAA
VWA--AA/

Vee

e
m
—AAA

PIN 13 F I %N‘ l PIN 10
VeE T l L‘i_ 1VEE
cp
- v Vee
PIN T CC% %
Ny B
b s b3
v v Vee
cC C oA Vee
: 22 g 3 % 3
WA g
" 1
. ] T
Vee = = = !
[J] PIN 2 5 PINS % PINT
PN 14 PIN 3 PING

PIN & LOGIC DIAGRAM CT;L9967 - JK FLIP FLOP

\am

cP-CLOCK 1 [+ 114 J-INPUT
8 2 113 "1"-0uTPUT
Sp-DIRECT SET 3 [H 2 vee
ne. o] | I vee
GROUND 5 [ 110 *0"ouTPUT

Cp- DIRECT CLEAR 6 []

ﬁj 9 LOGICAL CLEAR- R,

8 "K"-INPUT

8, 70]

Veg = 4.50V
VEE =-2.00V
N.C.= NOT CONNECTED

TRUTH TABLE

SYNCHRONOUS ENTRY

ASYNCHRONOUS ENTRY

t, t,+1 Inputs Outputs
J K SO €D output (Q) SsD CD " "
L L L L Q. 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 Q, H H H H
:: t :i ? ‘: Clock Input Low
L L H H Undetermined

LOADING RULES

FLIP-FLOP INPUTS LOADING®
cP 2.0
5K 1.0
So Con 15
Pe 10

OUTPUTS FAN OUT
QQ 12

#1 Load = 1 CTulL AND-OR Gate Input Load

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

ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired)
Maximum current in or out of a pin

100 mA
150°C

1.0 Watt
10 Volts
—4.0 Volts
6.0 Volts
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CTuL 9967 COMPLEMENTARY TRANSISTOR MICROLOGIC® IC

ELECTRICAL CHARACTERISTICS

9967 DC TESTS

LIMITS CONDITIONS
TESTS (at T, = 25°C) - — — 1~ — — i I ]
MIN. TYP. MAX.! UNITS Vee Ve Load to V¢ COMMENTS
ONE Levei Output 235 2.50 Volts 4,05 NOTE 1 BFQ. =12 Untested output to 3.50 V; logic input to 1.33 V;
clock inputs to pulse (Note 4)
ONE Level Output 2.56 Volts 495 NOTE 1 No Load Untested output to 3.50 V; logic input to 1.33 V;
clock inputs to pulse (Note 4)
ONE Level Output 2.56 Volts 4.95 NOTE1 No Load Untested direct input to 3.50 V; tested direct input
to 1.25V; clock input to —0.70 V.
ONE Level Output 3.20 Volts 4.95 —1.80 FO.=1 Corresponding direct input is 3.50 V.
ZERO Level Output —0.50 —0.36 Volts NOTE2 —1.80 FO.=1 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.
ONE Level Offset 200 270 mv 4.05 —2.20 FO.=4 Trigger and logic inputs sequentially to 2.25V;
untested inputs and outputs to 3.50 V.
ZERG Level Offset 120 135 mY 4.95 —1.80 FO.=1 Clock and iogic inputs sequentially to —0.36 V.
Untested inputs and outputs to 3.50 V.
Logic Input 1.6k 20k 24 k Q NOTE2 —1.80 No Load Logic input is 3.50 V.
Pull-down Resistor
Clock Input 08k 1.0k 1.2k Q NOTE2 —1.80 No Load Clock input 0 3.50 V.
Puli-down Resistor
Input Current 6.1 1.67 mA NOTE2 -1.80 No Load Terminals 2 and 7 to 3.50 V.
input Current 2.0 3.27 mA 4.05 —1.80 No Load Direct set and clear inputs to 3.50 V.
Positive Supply 51.0 64.0 mA 495 —2.20 No Load Clock input to —0.47 V.
Current
Negative Suppiy 55.0 68.7 mA | 4.95 —2.20 No Load Clock, iogic inputs and ““1” outputsto 3.50 V
Current ! simultaneously.
Clock Pulse 25 16.0 ns | 450 —2.00 FO.=12 Min. required pulse width to trigger 967.
Width - t,y, ;’
Output RISIﬂg 10.0 15.0 ns i 4.50 —2.00 F.O0. =12 Seetdf’ td test Cil’CUit, page 4
Delay - t,, : e
Output Fa"ing 16.0 25.0 ns 4.50 —2.00 F.0.=12 Seetdf, td test circuity page 4
Delay -ty '
D!I’?ct Thl’Ollgh 17.0 25.0 ns 4.50 —2.00 FO.=12 See tsr’ tsf test circuit’ page 5
Rising Delay - t.
Direct Through 25.0 38.0 ns 4.50 —2.00 F.O.=12 See t”_’ L; test circu |t’ page 5
Falling Delay - t,; o '
NOTES:
(1) Value of Vi, non-critical, —1.80V <V < —~2.20V.

(2) Value of V. non-critical, 4.05 V<V, <4.95V.

(3) F.0. = Fan-Out: F.0.= 12 equivalent to 1332 to — 2.20 V under worst case conditions.
F.0. =4 equivaient to 4002 to —2.20 V under worst case conditions.
F.0.=1 equivalent to 2.4 kto — 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 JUNCTION
WORST CASE POWER DISSIPATION WORST CASE POWER DISSIPATION TEMPERATURE VS. POWER
VS. POSITIVE SUPPLY VOLTAGE VS. CLOCK INPUT FREQUENCY DISSIPATION
550 T 1 T 500 T $2 100 T
Veg:-22V ; / , i ‘ ‘
e R — E
5 500 ; v 400 ; ERT
§ DX * % =
F4 : B3 = @
g Py o4 2 g
§400 // & 2 Vecra5v | i
e v , z Vegs-2OV T g
350 ; = o0 VN:-05T025V | 8 o
/ L ; fos 1@ s‘o% Dltmr CT’CLE z
i ' ! neese | | ] S
300 0 TR R 3 o .
40 42 44 46 48 50 0 10 20 30 40 T o o0z 04 06 08 10
POSITIVE SUPPLY VOLTAGE —VOLTS f- FREQUENCY- MHz POWER DISSIPATION — WATTS
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CTuL 9967 COMPLEMENTARY TRANSISTOR MICROLOGIC® IC

TRANSFER CHARACTERISTICS SWITCHING CHARACTERISTICS
INCREASE IN PROPAGATION
CLOCK-ONE LEVEL VERSUS DIRECT SET/DIRECT CLEAR PROPAGATION DELAY VERSUS DELAY DUE TO OUTPUT
TEMPERATURE VERSUS TEMPERATURE AMBIENT TEMPERATURE CAPACITANCE
30— 3.0 —r I g T — 40 — 40 —r— ,
Ve =45V Vo= 4.5V | A + + Veg=4.5v Vee=45V INPUT PULSE: SEE FIGURE
o bVgg=-20v e | Vgg=-2.0V] T“:wic —— VEg=-2.0V Veg=-2.0V —} } JT
2 0. 3 0.= ! FO.712 0. '
T 20 i 20 il [ Ta-100°%C 230 : 230 ;:’2‘5%?—#\“ ““*\"\QL/Z
= 2 z ot % Ty “‘“ﬂ:‘—/’:’/‘
g L-Ta=0"C g o g T
5 1.0 Lol —Ta= 25°C 5 z 20 Z 20 +
§ //TA:ioo'c 'E ¢ § N I g .d'[ MAXIMUM | |
it it g b— ‘ £ T ygr MINIMUM [T
g o g € Lo—t—rTT T |
§ 0 & o ] & 10 s 10 ]
3 >4 z j ; ’
10 A Y% N N O T T I 0 1 \ 0 [ | i
0 04 08 12 16 20 0 0.4 0.8 1.2 1.6 2.0 0 25 50 75 100 0 20 40 60 80 100
CLOCK INPUT VOLTAGE - VOLTS DIRECT SET INPUT VOLTAGE - VOLTS Ta- AMBIENT TEMPERATURE - 'C Cout - OUTPUT CAPACITANCE -pF
OUTPUT CHARACTERISTICS
TOLERANCE VARIATION AS A FUNCTION OF AS A FUNCTION OF
OF PARAMETERS COLLECTOR SUPPLY VOLTAGE TEMPERATURE
T T T 3.0 ™ T T T L T T
0 : Vec=4.5V T i VEE".Z.OV_ 0 | Vgo=4.5V
VEg=-2.0V | Ta=25°¢ o VEE=-20V—
228 Ta=25'C —| 528 — =
g ~ ‘ £ L 300
w ] i Jec<q o ]
226 g 28 s, ' 5 Tas25C
2 ~~Lrercq, T~ S ™~ VCceq.SOV - 2,0 T
> i - T ' = i K
5 g . e g o oy T g it
5 — | 3 i
>§2'2 I ;242 Em
2.0 i ‘x . 2.0 b
0 10 20 30 40 0 10 20 30 40 0 10 20 30 40

Iyt -OUTPUT CURRENT-mA

Ioyy -OUTPUT CURRENT-mA

1oyt - OUTPUT CURRENT - mA

t,; and t, SWITCHING TIME TEST CIRCUIT

+17 VDC.

TO OSCILLOSCOPE
TRACE A

CP

SWITCHING NOTES:

(1) Input Pulse
Frequency: 10 Hz to 10 MHz
Pulse Width (t,,) = 25 ns
Rise Time = 10 ns
Fall Time == 10 ns

at 109% to 90% pts.

TO OSCILLOSCOPE
TRACE B

0SCILLOSCOPE
TRACE 8

Sp z
| £ +— 1 ——
pod t
i ! |
R Re g, ¢
1 2 TCex
R3 ‘~C1 _i‘
0
= 3 Vee z 10
Cp ———————-'—'I PO
|
|
3 R
LI Ty et
FG _L
VEE
ViN !
Tow.=] tor k
Vout 1.0V
PIN T3
Vout
PIN 10

(2) The load capacitance indicated in the test circuit

includes the capacitance of the probe and jig.

(3) Voo =450 V; Vo = —2.00V

Ny

| 10V
i
b Tgt

WAVEFORMS

PROPAGATION DELAY - ns

SETUP AND RELEASE TIME-—ns

DIRECT SET AND DIRECT CLEAR
PROPAGATION DELAY VERSUS

TEMPERATURE
60 T T
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CTuL 9967 COMPLEMENTARY TRANSISTOR MICROLOGIC® IC

TO QSCILLOSCOPE
TRACE A

TO OSCILLOSCOPE

. TRACES

TC OSCILLOSCOPE

1

Ry Re =,

=Cy

0 ———] Vep

R

Ry "2 ;1:02

SWITCHING NOTES: =0

(1) Input Pulse

VeE
Frequency: 10 Hz to 10 MHz

Fall Time = 10 ns
Amplitude = 2.10 V
(2) The load capacitance indicated in the test cir-
cuit includes the capacilance of the probe and
the jig.
(3) Voo =4.50V; V= —2.00V.
(4) Similar tests may be made at ‘0"’ output if
logic input is the “‘K’’ input.

to respond.

TRACE 8

YIn

1
Vout | 1ov
PIN 13 ¥

Vout
PIN 10

DIRECT SET & DIRECT CLEAR SWITCHING TIME TEST CIRCUIT

* 2%

I.Om 10V

jogic input prior to a clock transition from a
high to a fow in order for the flip-flop to
respond. tpp paqe 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

1.0V
Pulss Width = 25 ns :
Rise Time = 10 ns = WAVEFORMS
Fall Time = 10 ns
g Time — toerur & tapiease SWITCHING TIME TEST CIRCUIT
(2) The load capacitance indicated in the test circuit L7VD.C.
includes the capacitance of the probe and jig. TO OSCILLOSCOPE ?
(3) Ve =450 V; Ve = —2.00V TRACE A 1 5o z T0 0SCILLOSCOPE R=1332 %1%
L= ! T TRACEB R,=130 %1%
Vin 3 R,=500 % 1%
PIN i — b Ry C,=36pF = 2%
h i 3 C,=30pF * 2%
l Ry TY 7 = Probe Impedance > 5k
= = 6 ° Vee
220V,
SWITCHING NOTES: 1.0V
(1) Input Pulse (8) togryp is defined as the minimum time re- 050V N
Rise Time = 10 ns + 109 to 0% pts. quired for a ‘‘ONE'’ to be present at either _""RELEASEL

T -

Ly |

LOGIC 1ov/ 1

INPUT ,’ |
e

i

!
= lseTup "

Vour (PIN 13} FOR G0OD DEVICE /

OPERATION OF FLIP-FLOP

The CTuL 9967 is directly coupled throughout and hence, its inputs are not sensitive to rise

______ ookt Lobicgk and lawe e
noigs 1 N niga and low voltage levels.

As the clock input rises from ZERO level, above Vi, the transfer gates
bhetween the master and the slave are inhibited and the slave is isolated
from the master. Above V., the logic input gates are enabled and the
master is set. Above Vi, 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 V., it inhibits the logic input
gates and assures no further change in the master flip-fiop. Below Vy,,
the transfer gates are enabled, the slave and outputs are set according
to information stored in the master. Below Vi, the transfer gates are
sure to be enabled under the worst case condition. The clock input
reaches the ZERO level.

times. It responds exclusively to input voltage levels with definite,

Synchronous entry of information is done at the J and K inputs while the clock input is high.

Asynchronous information is entered at the Sy and C;, Direct Set and Direct Clear. A high level ONE is applied to the appropriate asynchronous input while the

CLOCK INPUT VOLTAGE

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 []

1 QUTPUT

TERMINAL 2 _ﬂ ﬂ

TERMINAL 7

=
T




CTuL 9957 COMPLEMENTARY TRANSISTOR MICROLOGIC® IC

SCHEMATIC DIAGRAM

VCC=4.5V £ 10%

Ry 3Rg RyS RS
,} 12
Rq r4 Rs
RS Ry RIZ Ry Rs Rg R2 LAY Rz 3R
T 0 OUTPUT T
Voc vee
Ry 2Re Re3 Ry
! o
BLOCKING R4 R BLOCKING
INPUT L3} 4 Ry INPUT
14
R3 Rz% j\[ Re3 Rs R3 R3 Rs, Rg r %nz R3
u
= ° -
VEE=-2V210%

ASYNCHRONOUS ASYNCHRON!
s v ous
o SET 6 cc 2CLEAR o

R R

73 Re Re 37

R;
R3 Rs 3 R3
1 7
1
DATA Rs Rg Rs R8 paTa
INPUT INPUT
Jomo T

LOGIC DIAGRAM

(POSITIVE LOGIC)

TRUTH TABLE

S, C, Qnt 41

0 0 Qn

0 1 0

1 0 1

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

U=
“weor L 14 2
AT e 2 13 routeur
31 ¢ Q §12 %
a4l o O |11 ve
XY Ne) o} U
‘s'm“mm 6 9 ooutPur
Caen 7 8 N
TOP VIEW

LOADING RULES

FLIP-FLOP UNITS LOADING*
Data 1.0
SA, CA 20
Blocking 3.5

OUTPUTS FAN OUT
Q0 9.5

*1 Load = 1 CTul AND-OR Gate Input Load

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

100 mA
150°C

1.0 Watt
10 Volts
—4.0 Voits
6.0 Volts
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CTpL 9957 COMPLEMENTARY TRANSISTOR MICROLOGIC® IC

DC TESTS
- LIMITS CONDITIONS
TESTS {at T, = 25°C)
MIN. TYP. MAX. UNITS Vee Vie Load to V¢ 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 —220 ©@FQ.=9.5| 0.8VtoPins1and6, 2.5V to Pin 8; Pulse to
Pin 2. Guarantees min. ONE leve! output.
ONE Level Output 2.20 Volts 4.05 —220 F0.=95| 25VtoPins2and6,0.8VtoPin8.
ZERO Level Output —0.36 Volts 495 —1.80 No Load Pulse to Pin 6, 1.25 Vto Pin 7.
ZERQ Levei Output —0.36 Volts 495 —1.80 No Load Pulse to Pin 2, 1.25 V to Pin 6, 2.5V to Pin 14.
ZERO Level Qutput —0.36 Volts 4.95 —~1.80 No Load 1.25VtoPin 8, 2.5V to Pins 6 and 7.
ZERGC Levei Output —0.36 Volts 495 —1.80 No Load 25VicPins 2,8, 14; 1.25Vto Pin 13,
inpui Current Data input 15 2.25 mA 450 —20 No Load 2.5V 1o Pins 1 and 7 sequentially.
Input Current Async. Input 6.75 mA 4.5 —-2.0 No Load 2.5V to Pins 2 and 6 sequentially.
Guarantees asynchronous input loading.
Input Current Blocking Input 10.13 mA 45 —2.0 No Load 2.5V to Pins 8 and 14 sequentially.
Output Resistor §.75 10.13 mA B —2.0 No Load 25VtoPins6and 9,
Pins 2 and 13 sequentially.
Propagation Delay, t; 10 15 ns 45 —-2.0 F.0.=9.5 | SeeFig.
Propagation Delay, ty: 17 30 ns 4.5 —20 F0.=95 | SeefFig

NOTES:

(1) Pulse, positive pulse of non-critical amplitude and width.
(2) F.0. = Fan-Out: F.0. = 9.5 equivalent to 1682 to —2.20 V under worst case conditions.

WORST CASE POWER DISSIPATION —mW

ELECTRICAL CHARACTERISTICS

WORST CASE POWER
DISSIPATION VERSUS
POSITIVE SUPPLY VOLTAGE

900 -
Vep=-22V
Ty=25°C

-~
(=3
S

500

o
o
o

3
S

4.0 45 50
Vg POSITIVE SUPPLY VOLTAGE —VOLTS

~ » @ @ =3 ]
15} ) o 8 8 o

JUNCTION TEMPERATURE RISE ABOVE AMEIENT-"C

o

WORST CASE JUNCTION
TEMPERATURE VERSUS
POWER DISSIPATION

02 04 06 08 10
POWER DISSIPATION — WATTS
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CTuL 9957 COMPLEMENTARY TRANSISTOR MICROLOGIC® IC

TRANSFER CHARACTERISTICS

DATA INPUT - ONE LEVEL
OUTPUT VOLTAGE VERSUS

ASYNCHRONOUS SET/CLEAR-ONE

LEVEL OUTPUT VOLTAGE

TEMPERATURE VERSUS TEMPERATURE
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Toy - OUTPUT CURRENT - mA

SWITCHING CHARACTERISTICS

PROPAGATION DELAY VERSUS
AMBIENT TEMPERATURE

30 ——
1Vge=4.5v
| VEE=-20V
25 FO.210 | ]
2
%20
2 ImE—
&
5 15
=
% 10 o | L T
S
x
a
5.0
0
0 20 40 60 80 100

T~ AMBIENT TEMPERATURE -

PROPAGATION DELAY-ns

BLOCKING INPUT - ONE LEVEL
OUTPUT VOLTAGE VERSUS

TEMPERATURE
30 I Voo =45V
Tp= 0°%C A
3 Ty=25¢C N\ o
mm— Ty
éz.o Ta= 100°%C \—\ ;
5
: LA
e” L)
=
5
o
-
w
g \
yoo \
w
H
o . —
Y A N I I
0 04 08 12 16 20
BLOCKING INPUT VOLTAGE ~VOLTS
AS A FUNCTION OF
TEMPERATURE
30 —
VYee=4.5v
- VEE='2j0V
S8 .
$ e —— Taz0°c
w T e
PO e S 23
3 1
g
=
& 2.4
> i
3 o
— 100°
S22 e
£ R -
|
20 H
0 50 10 5 20 25

Toyr - OUTPUT CURRENT - mA

INCREASE IN PROPAGATION
DELAY DUE TO OUTPUT

CAPACITANCE
30 . T
" ]
2 ! 1 —
df
—7 ~
20
L~
15 —
Ydr ,_——————'—"‘—‘
//_——
10
VegE45V
5.0 VEg=-2.0V_|
FO.=10
Tp=25°C
0 A
0 20 40 60 80 100

Coyt —~OUTPUT CAPACITANCE - pf

4-85




CTuL 9957 COMPLEMENTARY TRANSISTOR MICROLOGIC® IC

SWITCHING CHARACTERISTICS

t4 AND tys SWITCHING TIME TEST CIRCUIT
TO OSCILLOSCOPE

TRACE A .
1l
25k
3] ‘ 1 14
] TO 0SCILLOSCOPE
R 2 13 T sk TRACE B
I
= = —13 12—Vee | ) !
3178 1
— v, 1682 =R 24pF 1 Cout
4 R ke % RIPF |
1]
I 5 10— {
— o
- —6 O VEE 'é_
E : | TO 0SCILLOSCOPE
2e ! ’ 8 A TRACE B
1
R l
]
1 1 31680 =249F %mz A Cour
TIF )
I
6 1
Vee =
WAVEFORMS
INPUT Ep:
PINS 788
-
250ns >30ns
INPUT Ej: 1.80V
PINS 18 14
1.0V vl,ov
GND 24ns
+02 ]

‘—'drﬁ]
OUTPUT PIN 13 ./
/o—l.ov

OUTPUT PIN 9

LoV

tqf i

SWITCHING NOTES:
(1) Vo =450V * 10%
Vee=2.00V £ 10%
Select proper capacitor to provide adequate by
(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:
t; = t. = 5ns measured at 10% to 90% points.
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CTulL 9957 COMPLEMENTARY TRANSISTOR MICROLOGIC® IC

OPERATION OF FLIP-FLOP

The CTul 9957 is a dual-rank directly-coupied R-S Fiip-Flop. The first rank or “master” consists of two cross-coupled NOR gates similar to the CTuL 9952. The
second rank or “slave” employs OR ties as shown in the functional logic diagram, thereby minimizing through delay. Two NAND 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 CTuL 9957 due to the difference in active polarity of the two gates. Thus, what
appears as a logic 1 to CTuL gates of the Flip-Flop data inputs is a logic O 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 ioading 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 NAND 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 FIG. 2 DUAL RANK FLIP-FLOP CONNECTED FOR
FOR TWO-PHASE CLOCKING, J-K MODE SINGLE-PHASE CLOCKING, J-K MODE
A.SET ASET
9954
s e s
NI i ! I 1 NiH
J%
T 9957 ogekd ! I ol 9957
K [ |
Ix T
| 1
2 | SR 2
A.CLEAR ACLEAR
FIG. 3 SERIAL BINARY COUNTER FIG. 4 1-2-4-8 DECADE
—r——" CTuL-9957 r—— - CTpL-9957
| ! 1 B
7 : s 1 o | : s 1 o
INPUT : 1 INPUT : 1
i ! c o o i L c o o
1 | 1 I
: : CTuL-9957 : ! CTpL-9957
1
Vee o : s 1 o 1 ! Lf_\l ) : s 1 o
F==- | it
i ! c o ) “_I. . 1 }— c o o
i ! ] |
: : CTuL-9957 : : CTuL-9957
[ ] | E
t : s 1 -0 L : S 1 ©°
—4[[ | ! ' '
i — \ !
Vec© . c 0 © L c o 0
cc [Tl_/ . v‘g i [—I_J i
[E——— 3 CC — 3
: - CTpL-9957 CTuL-9857
[
1 : s 1 o L 1s 1 o
e e
[ ! c o ° ] ! c o
1 | 1 l
2/3 CTpL9953 /s erpLeess

NOTES:
1. On all CTul 9957's, tie pins 1-14 and 7-8.
2. All gates are CTuL 9953's.
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CuL 9958

DECADE COUNTER

COUNTER MICROLOGIC® INTEGRATED CIRCUITS

GENERAL DESCRIPTION - The CuL 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.
The monolithic structure employs only resistors and transistors and is manufactured

Provision is made for clearing and presetting any one of the possible decimal
states.
with Fairchild Planar* Epitaxial process to assure maximum performance and reliability.

The Decade Counter is designed to operate in the 0° to +75°C temperature range with nominal
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.

power supply voltage of 3.3 to 5.5 volts.

The Cul9985 is available in the hermetically sealed 14 pin Dual In-line ceramic package, and
in the 8 pin modified TO-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

-55°C to +150°C
+6.0V
+4.0V, -2.0V

Reset Input Pin Voltage +4.0V, -20V

PHYSICAL DIMENSIONS
(SIMILAR TO TO-5)

NOTES: Dimensions as per latest J5-10 committee.
All dimensions in inches.
Leads are gold-plated kovar.
Package weight is 112 grams.

Current into Each Output Terminal +5.0 mA (PRODUCT CODE: U5B995879%)
ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted)
Parameter Min, Typ. Max. Units Conditions
TYPICAL DUAL IN-LINE PACKAGE
Supply Voltage 3.3 5.5
—in—
Count Input-Low 045 V ‘ |
Count Input-High 1.2 \4 I
Count Input Pulse Width-High 150 ns
Count Input Slope-Positive Going 1.0 V/ us
! ’ § g m_n_ N oomRx Jo—.350 max.—~|—NOTE 1
Maximum Count Input Frequency 2.0 MHz ,,,m'__T___
Reset Input-Low 045 V 4 P
P : :2?3 q >
Reset Input-High 1.2 v . i j"‘c- ';':
Output-Low 035 V Iout = 0.4 mA VCC = 40V E 35 %
Output-High 1.4 v Iout =-0.7 mA VCC = 3.6V i < >
Power Consumption 140 mW VC c - 40 V wore 2 J—"—J}Fm_
Count Input Impedance 2k Q in series with a transistor base-emitter diode wares:
Reset Input [mpedance 3008 in series with a transistor base-emitier diode e v
Maximum Delay from Count Input 300 ns (Load: 2k parallel with 50 pF from each
to Zg Output (count 7 to 8) output to ground) (PRODUCT CODE: USA995879X)

*Planar is a patented Fairchild process.

NOTE:

(1) These ratings are limiting values abbove which serviceability of unit may be impaired.

I
FAIRCHIL D
R

313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435
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FAIRCHILD COUNTING MICROLOGIC®INTEGRATED CIRCUITS CuL9958

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.

T0—5 CONNECTION DIAGRAM TABLE OF OUTPUT STATES
(Top View) COUNT (H=High, L=Low)
28 012345617829
Z1/H|L|H|L|HIL|H{L|H|L
2a Zo H{H|{LIL/H/HIL|L/HH
Zg4|H/H{HH|L|L|L|L|H|H
22 Zg/H|{H/H/H/H|HIH/H|L|L
ral
14 PIN DUAL IN-LINE
CONNECTION DIAGRAM
(TOP VIEW) OUTPUT WAVEFORMS

-
d: 14 Pvee
25 2 13p
= K 12 P RESET
29 = up
24 = I op
s 9 [o counT
GND ] 7 sph

lpys/div

2V/div
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FAIRCHILD COUNTING MICROLOGIC®INTEGRATED CIRCUITS CulL9958

BLOCK DIAGRAM

22
o

RESET O L

COUNT

Y

SCHEMATIC DIAGRAM
OF DECADE FLIP-FLOP

23 vee
{

1.2k 80003

FROM Z,,

O 2y oUTPUT

1y = INPUT CURRENT - mk

Voyr - OUTPUT LOW VOLTAGE - MV

TYPICAL ELECTRICAL CHARACTERISTICS

COUNT INPUT
CHARACTERISTIC

0.5

D

Vi

0.3

0%,

0.2

Q,
.1/

7

0.1

4

/

/,

V/

0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6 1.8 2.0

OUTPUT CHARACTERISTICS

V) - INPUT VOLTAGE - v

(OUTPUT LOW)

Ve - 4.0V

o

P |
1

/ i
A i

BL

"

I

2 3 4
Lour - SINKING CURRENT - MA

5

[

= INPUT CURRENT - mA

in

- POWER SUFPLY CURRENT - MA

lec

RESET INPUT
CHARACTERISTIC

=
S

5
5

s

\\\
Y

//
/4
/

78
0.2 0.4 0.6 0.8 1.0 1.2 L4
Vm = INPUT VOLTAGE - V

K
o

e
>

o
~

)

o

POWER SUPPLY GURRENT
VERSUS SUPPLY VOLTAGE

a4

w
I+

33 4.4 55
Vgg - SUPPLY VOLTAGE - VOLTS
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FAIRCHILD COUNTING MICROLOGIC® INTEGRATED CIRCUITS CuL9958

Industrial Range

resistor in series with ZB output

LOADING RULES
DRIVING DEVICE AT VCC OF CAN DRIVE
CuL 9958:
Zl’ Z2, Z4 3.3 Min. 1 CpuL 9959
Z8 3.3 Min, 1 CpL9959plus 1 C L 9958
Count Input
Zl, ZZ’ Z4 4.0 Min. 2 C 1L 9959
ZB 4.0 Min, 2 CpL9959plus 1 CuL 9958
Count Input
Z.,2,, 2 4.0 V Min, and one 390 Q current limiting 4 CuL 9959
10 72 T4 . . . .
; resistor in series with each output
ZS 4.0 V Min, and one 330 Q current limiting 4 CuL9959plus 1 CuL 9958
resistor in series with ZB output Count Input
Zl’ ZZ’ Z4 3.3 Min, 1 CpL 9960
ZS 3.3 Min, 1 CpL99%60plus 1 CpL 9958
Count Input
ount Inp
Zl’ ZZ’ Z4 4,0 Min, 2 CpL 9960
Z8 4,0 Min, 2 CL9960plus 1 CpL 9958
Count Input
Zl’ ZZ’ Z, 4,0 Min. and one 330 Q current limiting 5 CuL 9960
resistor in series with each output
ZS 4.0 Min. and one 270 2 current limiting 5 CL9960plus 1 C 1. 9958

Count Inputs

SEMICONDUCTOR

A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION

ny
T

[de]

—

Milliwatt RTL: 3.6 V+10% 1 C uL9958Count Input
Industrial Range RTL: 3.6 V+10% 6 C uL.9958Count Inputs,orl CuL 9958
Reset Input
Industrial Range DTL 4.5 Min,
6k Family: 1 CL.9958Count Input
Industrial Range DTL 4.5 Min,
2k Family: 3 CupL9958Count Inputs, or 1 CpL 9958
Reset Input
Gl 9958 FAN-OUT VERSUS Ve
AND SERIES LIMITING RESISTORS
1:22.2 z
s FANOUT 8 e FANOUT
e T
330 /7 8 |/inpusTRIAL 270 /716 ] /inbusTRIAL
,7 1,7 uL LOADS ———— Rum 71 wLLOADS
390 7 4l ) —w— 330 e
7,7 RLIM
SERIES L, Z2|—r SERES 7
LIMITING 560 /3| RUM LIMITING 390 14l
RESISTOR yanvs 24— RESISTOR ~ ——————~"~1
i 7/
750 771 | RuM 60 13]
eV 4 i 2g—w— ﬁ/_._/_ |
7 / V4 /
o 1]/ o 7127
/ ") |
33 35 [3.8] lso] lasg 33 lasi g o las
MIN Ve MIN Voo




GENERAL DESCRIPTION — The CuL 9959 Buffer-Storage unit consists of four gated-latch circuits,
and a common gatedriver, diffusedinto a single silicon substrate. Informationwhich ispresent
at the four data inputs entersthe 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
RULES FOR USE OF C;19959

The principal intended use of the C11.9959 is with industrial and ground support systems, with

and complement for each storage position).

operating VCC from 3.3 to 5.0 volts, and from 0°C to +75°C ambient temperature. This temp-
erature range may be extended to -55°C by raising minimum VCC to 4.0 Volts or it may be

7 Al
tc 4.4 Volts.

extended to +125°C by lowering maximum V cc

ABSOLUTE MAXIMUM RATINGS (Note 1)

Storage Temperature -55°C to +150°C

Supply Voitage (0°C to +75°C) 8.0V
Gate Input and Data Input Pin Voltage +4.0V, -2,0V
Current into Each Output Terminal +15 mA

Voitage Applied to an Output Terminal +6.0V, -0.3V

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

Cpl9959
BUFFER - STORAGE ELEMENT

COUNTING MICROLOGIC ® INTEGRATED CIRCUIT

“'pos
2. Board

PHYSICAL DIMENSIONS
CuL PACKAGE OUTLINE

ré-mtended tor ansertior i hoe 1ows on
enters: They are purposely shipped with

e (.350) misalignment to facitate insertion
drilling dimensions shouid equat your

practice for 3 conventional .020 ngh diameterlead

Characteristic Min, Typ. Max, Units Conditions
Supply Voltage 3.3 3.8 5.0 '
Power Consumption 115 mW VC c = v Gate High
Power Consumption 135 mW V.~ = 2.8 v Gate Low
Gate Input High 1.1 v
Gate Input Low 0.5 \'2
Data Input High 1.0 v
Data Input Low 0.5 v
Output Low 0.4 v IOUT = 3.0 mA , VCC = 50V
Output Low 0.6 v IOUT = 10 mA
Load Current -0.4 mA VOUT = 1.5 v , VCC = 3.3V
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,

R SR
FAIRCHILD

e ———— e ———
SEMICONDUCTAOR

313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435
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FAIRCHILD COUNTING MICROLOGIC® INTEGRATED CIRCUITS - CpL9959
TRUTH TABLE BLOCK DIAGRAM
a -ia zb -z-b zc Ec zd Ed

r—~—"\|-—1--r1-—1"41 11 1
GATE i z z ; {
|
|
L L L H | FF FF FF FF :
1 i
| I
L H L | |
H ANY 0 Q : !
413 _______________________________ 3
(o] [+]
H = HIGH GATE I, Iy e Iq
L= LOW
Q = THE STATE ASSUMED PRIOR
TO “GATE HIGH" IS MAINTAINED.
16 PIN TYPICAL APPLICATION
DUAL IN-LINE PACKAGE
(TOP VIEW) yv
GAS FILLED
-t C 01(%3 3537 89 ) READOUT
0000
GATE [ |1 16 JVee 22999999
7,02 157,
I, 3 14 :] lg Vee & CuL9960
I
z, [+ 13z, -
z, s 127,
i 6 1uf | 1 cpLegse o| COMPLEMENTARY
bE ' GATE o = v 2| 1-2-4-8 OUTPUT
2,7 o[z
evo []8 o[ ] 4—— o CARRY

L1 cpLogss
RESET o————

UL l INPUT
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FAIRCHILD COUNTING MICROLOGIC® INTEGRATED CIRCUITS - CL9959

SCHEMATIC DIAGRAM OF BUFFER STORAGE UNIT

r
§
Vcc o—9 t
i
IOJR 1
9 |
I
|
1.5k l
b
}
1
1k 0.5k |
}
|
— = ]
GATE :
]
|
)
]
|
i .
! r 1
] - |
L R ! FFd !
GND ! '. |
l [ |
== o
. . ! 1
PROPAGATION DELAY
4.0V
Q
| 1.5k @
L o—lcate Yee z %20” |
a
CupL9959 = =
- - 1.5k
___J—L_ O 'a Za ‘M—K
GND b Te 4 N
J_ %20;* l
) (o] o = -
20V TEST POINTS
Delay from data Input to Qutput (Gate
input low) Delay from Gate Input to Output
_____ }:' } Gate
i3
Iﬂ
2 3
z e

50 ns/Div

50 ns/Div
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FAIRCHILD COUNTING MICROLOGIC® INTEGRATED CIRCUITS - CpL9959

TYPICAL ELECTRICAL CHARACTERISTICS

DATA INPUT CHARACTERISTIC

TRANSFER CHARACTERISTIC

OUTPUT CHARACTERISTIC

(OUTPUT LOW)

Lo T N 1.0
e o
Voate * 20V
0.7 3 0.7
] 2 g KN
":’ 0.50 7 Z "_ 2 -»_ 0.50
= oG o 3 3 C %
4y < y
0.5 A 1 0.5 / —
T +25°C V, %
0 / o o[
0 0.5 1.0 15 2.0 0 0.5 Lo L5 2.0 0 2 4 6 8
Vi - Volts V) n - Voits loyr - MA
OUTPUT CHARACTERISTIC
GATE INPUT CHARACTERISTIC TRANSFER CHARACTERISTIC (OUTPUT HIGH)
L0 T 4 4
veg-aov|  Ihreshod VcC“'°"‘ I ! v, -Iaov
Vg0V Y Vege™ 0V e
0.75 sy 3 3
g b &Ris g T- 5% Te-55C g X
T;o.so / 7 >s 2 ?‘5 2 N
f 3 { S 2N
0.5 AL/ 1 1 \
/4 X
0 / / 0 0
[} 0.5 Lo 15 2.0 0 0.5 1.0 15 2.0 0 0.2 0.50 0.75 Lo
Vg - Vofts VN - vouTS tour - mA
LOADING RULES FOR CplL 9959
Driving Device At 'VCC of Can Drive:
9959 3.3t05.0V 2 9960 inputs ts
9959 3.3to5.0V 4 Low Power RTuL loads
9959 3.3to 5.0V 1 RTuL load
9959 3.3to5.0V 2 DTuL loads
9958 3.6t0 4.0V 2 9959 data inputs
Full Range Low Power RTpL 4,0 V Min. * 3 9959 data inputs or 1 9959 gate input
at -55°C
Industrial Range Low Power RTuL 3.6 V+10% 2 9959 data inputs
Full Range RTuL 3.0 +10% 10 9959 data inputs or 3 9959 gate inputs
Industrial Range RTuL 3.6 £10% 13 9959 data inputs or 5 9959 gate inputs
Full Range DT L 4.5V Min. 2 9959 data inputs or 1 9959 gate input
6 K Family
Full Range DT uL 4,5V Min. 6 9959 data inputs or 2 9959 gate inputs
2 K Family

*See Low Power RT L data sheet for details.

T P e e e
FAIRCHILD

b
SEMICONDUCTOR

A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION
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CuL9960
DECIMAL DECODER/DRIVER

COUNTING MICROLOGIC® INTEGRATED CIRCUIT

GENERAL DESCRIPTION — The CulL 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- PHYSICAL DIMENSIONS
duces ten mutually exclusive outputs which can directly control the ionizing potentials of o mrersGEOsTLE
many gas filled cold cathode indicator tubes. The CulL 9960 is designed specifically for use
with the CuL 9958 Decade Counter or Cul 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.

t“zig?g _’1'

RULES FOR USE OF CuL 9960

The principal intended use of the CuL 9960 is'with industrial and ground support systems,
from 0°C to +75°C ambient, and with operating Vcc from 3.3 to 5.5 volts. The lower limit NOTE )

of the temperature range may be extended to —55°C by raising the minimum Vcc to 4.0 volts. g

ABSOLUTE MAXIMUM RATINGS (Note 1)

Storage Temperature —55°Cto +125°C 150
Operating Temperature 0°Cto +75°C "
SuPply VO!tage (O° C tO +75° C) 6 V t?.::dss:ale intended for insertion in hole rows on
Input Voltage +4V, =2V e et fathate nsarton
) . X ’ 2 Board-drilling dimensions should equal your '
loc Current into each Output Terminal (In the ON State) 15 mA practice for a conventional .020 linch diameter le2d.
Lok Current into each Output Terminal (in the OFF State) (Notes 2 and 3) 0.6 mA PRODUCT CODE: U6B996079X

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

Symbol Characteristic Min. Typ. Max. Units Test Conditions
Vee Power Supply (Note 4) 33 55 \
Pp Power Consumption 45 mw Vee = 4.0 V Input High
Vi Input High 1.0 v
Vi Input Low 0.4 \
Vo ON OCutpuit Voitage (Note 2) 4.0 v Ve=10V,loo =3 mA
Vou OFF Output Voltage 55 \Y lon = 0.2 mA
Ico OFF Output Leakage Current 50 uhA Vour = 0.2 mA
NOTES:

(1) These ratings are limiting values above which serviceability of unit may be impaired.
(2) Outputs in the OFF state Must not be left floating, they should be tied fo V¢ through 10kQ if they are not connected to the cathodes of a readout tube.
(3) Totai current through aii 9 outputs in the OFF state must not exceed 1.5 mA.

(4) For operation using gas filled readout tubes requiring 6 to 10mA ON current, V¢ Min. = 4.0 V.

B RTENERE
FAIRCHILD
EREE TR I

SEMICONDUCTOR

313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORN!A, (415) 962-5011, TWX: 910-379-6435 A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION
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FAIRCHILD COUNTING MICROLOGIC® INTEGRATED CIRCUIT —CuL9960

LIN—mA

0.5

0.4

03

0.1

INPUT CHARACTERISTICS

l

25

\ 0°C

04 08 12 16
Vi - VOLTS

20

TYPICAL ELECTRICAL CHARACTERISTICS

»

VERSUS OUTPUT VOLTAGE

ON QUTPUT CURRENT

OFF QUTPUT CURRENT
VERSUS OUTPUT VOLTAGE

FS
3

g

8

IoL-ON OUTPUT CURRENT - mA

1oH - OFF OUTPUT CURRENT - pA

g

)

05 10 15 20
VoL~ OUTPUT VOLTAGE -VOLTS

25 o 20 40 60 80 100
Vou ~OUTPUT VOLTAGE - VOLTS

TRUTH TABLE

With the coding shown in the table only one of the outputs will be low or On at any time.

H
H
H
H

Zo

L
H
H
H

Z

H
L
H
H

Z,

L H
L H
H L
H H
Z) Z4

L H L H L
H L L H H
L L L H H
H H H L L
ZS 26 21 Z& Z9

16 PIN DUAL IN-LINE PACKAGE

(Top View)
9] 1 ~ 16
77 2 15
25 3 14
I3 4 13
;5 12
n=e 11
27 10
GNDLJ 8 9

— Vce
11,
g
1279
L1 Zg
12,4

125

3 Zg

'2°—"|>°— DECODER

'so—E-Do—

lallsls

|
]
|
!
|
|
}D
h '
|
|
i
1
|
1
!
I
1

BLOCK DIAGRAM

Zg Z1 22 23 24 I5 2g Z7 Zg Ig

MATRIX
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FAIRCHILD COUNTING MICROLOGIC® INTEGRATED CIRCUIT —CnL9960

TYPICAL APPLICATIONS

X Bt

< <

GAS FILLED GAS FILLED
(:i 0123456789 :) READOUT 0123455789:> READOUT
Q00000000 000 OQ [e]
. | aa
Vee © CpL9960 Veo o CuL9960
I I
$—————o0 CARRY
l——0
L] cupL9959 [—°!|COMPLEMENTARY ~ ¢
= —©° — pl9958
GATE o— ——| 1-2-4-8 OUTPUT RESET o =
L o CARRY UL l INPUT

L7 cuL99gss

RESET o—n-—

pug = l INPUT

* The Cul9980 is suitable for driving 2!l commercial available numeric gas filled readout tubes in which ON
Cathode current does not exceed 10mA and total OFF Cathode leakages do not exceed 1.5mA.
The Values of -}V and R may be chosen following the readout tube manufacturers’ specifications.

LOADING RULES FOR C.L9960

Driving Device At Vec of

Cul9959 33to 5.5V 2 CpL9960 inputs

CpL9958 3.3to5.5V 1 CuL9960 plus 1 CulL9958
Count Input

Industrial Range Milliwatt RTL 3.6V £10% 1 Cul9960

Industrial Range RTL 3.6 +10% 6 CuL9960

Industrial Range DTulL 4.5V Min. 1 CxL9960

6K Family

Industrial Range DTuL 4.5V Min. 3 CxL9960

2K Family
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CpL9989

4-BIT BINARY COUNTER

COUNTING MICROLOGIC® INTEGRATED CIRCUITS

GENERAL DESCRIPTION — The CuL9989 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 proceés to assure maximum performance and reliability.

The Cul9989 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 Cul9989 is available in the hermetically sealed 14 pin Dual In-Line ceramic package (TO-116), and in
the 8 pin modified TO-5 metal can (T0-99).

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

Storage Temperature —55°C to +150°C
Voltage at pin 7 (0°C to +75°C) (10-99) +6.0V
Count Input Pin Voltage +4.0V, =20V
Reset Input Pin Voltage +4.0V, -20V
Current into Each Output Terminal +5.0mA

ELECTRICAL CHARACTERISTICS (0 - 75°C Free Air Temperature unless otherwise stated)

PARAMETER MIN. TYP. MAX. | UNITS CONDITIONS

Supply Voltage—V 3.6 5.5 | Volts |See Loading Rules
Power Dissipation 300 385 | mW V.. =5.5Volts, 25°C
Power Dissipation 132 mW |V = 4.0 Volts, 25°C
Count Input—Low—V, 045 | Volts {75°C
Count Input—High—V,,, 1.2 Volts |25°C
Count Input Current 210 330 | #A 25°C, Ve = 1.2 Volts
Count Input Pulse Width—High 40 ns 25°C
Count Input Slope—Positive Going 1.0 v/us |25°C
Max. Freq. of Input Count Pulses | 10 15 MHz |Z,,Z,,Z,, One Standard Load

Z,, Two Standard Loads
Reset Input—Low—V, o 0.45 | Volts |75°C
Reset Input—High—V, 1.2 Volts |25°C
Reset Input Current 145 230 | mA |25°C, Vi = 1.2 Volts
Reset Input Pulse Width—High 220 ns Z,1,,1,, One Standard Load

Z,, Two Standard Loads, V- = 5.5 Volts
Output—Low—V 0.45 | Volts |V = 5.5 Volts, I = 0.4 mA Load
Output—High—V,,, 1.2 Volts |V = 3.5 Volts, I, = —0.7 mA
Max. Delay From Count Input 90 120 |ns Vee = 4.0Voits, Z,,7,, Z, One
To Z, Output Standard Load, Z;Two Standard Loads 25°C

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

4-99

PHYSICAL DIMENSIONS
(T0-99)

— -
EEP .
: n s e

T

us
i*

L
s, '
¥ 4 mnIAX} ¥
I

500 N,

=00

- M -

NOTES. Dimensions as per latest JS-10 committee.
Al dimensions in inches.
Leads are gold-plated kovar
Package weight is0395 grams

(PRODUCT CODE U5B998979X)

TYPICAL DUAL IN-LINE PACKAGE
(TO-116)

{-—:5?3 |

i
|
| |

bl 200 MAX y
f=—.350 mAX.—~1—NOTE 1

HH
ﬁ
ISR A AT AT AR~

2 Board drilisng dimensizns should equai your prachice for a convertiona! 020
inch @rameter Tead

(PRODUCT CODE U6A998979X)

*Planar is a patented Fairchild process.
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FAIRCHILD COUNTING MICROLOGIC® INTEGRATED CIRCUITS CulL9989

SCHEMATIC DIAGRAM

O z2

TCOUNT RESET

b
2k 315k 3800 12k

1.2k 3
1

LOGIC DIAGRAM

COUNT| .
FF. L\ l FF.

14 PIN DUAL IN-LINE
CONNECTION DIAGRAM

(Top View)
\J
= B 14 Pvee
zg2 13p
2, O3 12 QI RESET
7,04 up
= 10p
e 9 3 COUNT
GND O 7 sp

TO-99 CONNECTION DIAGRAM
(Top View)

23

24

2

7]

TABLE OF OUTPUT STATES
COUNT (H = High, L= Low)

INPUT/OUTPUT WAVEFORM

i
'

01 23 45 6 7 8 9 10111213 1415

Z, HLHLHLHLHLHLHLUHL

Z, Hd L LHHLLHHAHLLHHLL

I, HH HHLLL HHHHLLLL

Z, HHHHHHHHLLTILLLLLL
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 O and then return the reset pin to a low level.

2. Ground (below 0.45 V) the appropriate outputs.




FAIRCHILD COUNTING MICROLOGIC® INTEGRATED CIRCUITS CuL9989
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FAIRCHILD COUNTING MICROLOGIC® INTEGRATED CIRCUITS C;L9989

LOADING RULES

DRIVING DEVICE CAN DRIVE AT V. RANGE OF
Cul9989
1,L,Z, Open
8 1 Standard Load 3.6 t0 5.5 Volts
CuL9989
1,2,17, 1 Standard Load
s 2 Standard Loads 4.0 to 5.5 Volts
CuL9989
1,7,1, 2 Standard Loads
Z, 4 Standard Loads 5.0 to 5.5 Volts
Industrial Range
Milliwatt RTL 1CuL9989 Count 3.6 t0 3.96 Volts
Industrial Range 6 C119989 Count
RTL 1 CuL9989 Reset 3.6 to 3.96 Volts
Industrial Range
DTL 6K Family 1 C119989 Count 4.5 t0 5.5 Volts
Industrial Range 3 CxL9989 Count
DTL 2K Family 1 CzL9989 Reset 4.5 t0 5.5 Volts

One Standard Load, worst case, is defined for testing
purposes as shown in the figure below.

1.5kQ
16 pF

FD 600

The following are defined as One Standard Load:

C£L9989 Count Input
CuL9958 Count Input
Cx19959 Data Input
Cu1.9960 Data Input
LP-RTL GATE INPUT

FAIRCHILD

SEMICONDUCTOR

A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION
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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 cireuitry 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 (Voo/) is independent of the V.. terminal, i.e., the circuit will operate with
Voo = 5.5V and Vo/ = 3.3V or Voo = 3.3V and Vo/ = 5.5, etc.

Typical applications include: Serial shifting, parallel shifting (static storage register), serial input-parallel
output, parallel input-serial output, and shift counters.

FEATURES
e SERIAL OPERATION WITH PARALLEL ENTRY TO ALL BITS
ASYNCHRONOUS GANGED RESET CAPABILITY
WIDE V.. 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
e CAN DRIVE 40 CCSL UNIT LOADS

ELECTRICAL CHARACTERISTICS

Operating Voltage Range 3.3 to 5.5 Volts
Minimum Shifting Rate D.C. to 5.0 MHz
Typical Shifting Rate D.C. to 7.0 MHz
Maximum Power Dissipation (Voo/ = V() 380 mwW
Maximum Power Dissipation (Vo./ = open) 260 mwW

NORMAL OPERATION

TYPICAL DUAL IN-LINE PACKAGE
{In accordance with JEDEC TO—116)

.20
310

fo— 350 mAx —~}—naTE 1

)

y

B -
AAAAAAA

AR A~

-

NOTE 2
L,vun_
7 max”

NOTES:
1 Leads are irtended for insertion < hole rows on 300" centers They are
purposely shipped with ‘posttive” { 350) misahignment to faciitate msertion
2. Board drithng dimensions should equal your practice for a conventional 020
inch diameter Jead.

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,, Q,—Q, Q,—Q,, and

Qy,—Q,

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,, Q,, Q,, and Q, 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, through S,) will cause each Flip-Flop to be set such that its corresponding output (Q, through Q,) 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.

313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435
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* Planar is a patented Fairchild process.
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9997 FOUR BIT SHIFT REGISTER

BLOCK DIAGRAM

I - 1 i
F/F1 F/F2 F/F3 F/F4
®B AND { AND AND — AND
STEERING STEERING| STEERING| STEERING[ ]
GATED
EF.

Q

GATED
FER [t H >@—‘
BUF EF.

Qzl

®

Doy

Q2

Qs

FOUR BIT SHIFT REGISTER ( PRODUCT CODE 9997 ) BLOCK DIAGRAM

TYPICAL TIMING DIAGRAM

PIN
NO | SYMBOL
Siapigigipipiginiph
510 , I\
6 } R J
bS] |
2% M
3 [sp | Pl
4 5 : p
s QA .
i I J B
ot |
10 Qg_u'———\ ! , —
R i —
I
i2 | Qu— T
FUNCTION RESETH=—SERIAL SHIFTING —~] ! SERIAL ENTRY
RESET —=ml SERIAL SHIFTING

=— PARALLEL ENTRY

SERIAL SHIFT REGISTER WITH GATED OUTPUTS.

TIMING DIAGRAM
fo7 NN pa WU gy Wy Iy N gy IS ey URS |y NS | SN

paTA /[ N

ENABLE n_/
Q — —
[+23 AN
Q3
Qs S\

914
L)LI
IL-"2ng559 |

GATED EMITTER FOLLOWER

MODULO 8 SHIFT REGISTER COUNTER
(Shifting Rate Test Circuit)

TIMING DIAGRAM

o120 T I I I I O
R M

9997
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MuL9S030
8-BIT MEMORY CELL

MEMORY MICROLOGIC®INTEGRATED CIRCUITS

GENERAL DESCRIPTION - The ML 9030 is a Planar* epitaxial integrated 8-bit (non-

destructive readout) memory cell consisting of four 2-bit words. The cell is addressable
TYPICAL DUAL IN-LINE PACKAGE

by word. It is permissible to write into one word while reading another. The same

T 350 MAX, e

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 L Circuits. The "Read'" and ''Data" -
inputs are the equivalent of 1.5 CTuL gate loads, and the '"Write" inputs, 3 CTuL gate
loads. The outputs can drive 3 CT L gate loads.

) | b 020
50 i L

For applications where faster "Readout™ speed is essential, the users are encouraged et

to investigate the properties of the CT L 968 Integrated Dual Latch. NoTES

1. Leads are = moditied hexagen in crass section. Bo
dimensians should aqual your practice for a convt
020 inch diameter izad.

2 %ax emeot 1t pinnned packzgos of this desiga fam iy

*Planar is a Patented Fairchild Process,

LOGIC DIAGRAM AND PIN ARRANGEMENTS
1 1 2 10 3 9 4 8
Ry w; R2 Wy R3 W3 Rg Wa
D}, D2: DATA INPUTS
7
Ry, Ry R3 Rg: READ INPUTS D1
Wi, W2, W3 Wg: WRITE INPUTS .
0], O2: OR—ABLE OUTPUTS 01
13
Vee = PiIN 12 D2
GND = PIN 5 1
02 4
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 MEMORY MICROLOGICEINTEGRATED CIRCUITS MuL9030

D.C. TESTS (VCC = 45v, T 25°C)
LIMITS EQUIV
DESCRIPTION TEST CONDITIONS MIN MAX  UNITS CTuLLOAD
. -

Read Input Current Il, 12, 137 1-4 "Vi" Vz, V3, V;1 =25V 4.4 mA ea. 1.5
Data Input Current I, 113 Vg Vyg = 2.5V 4.4 mA ea. 1.5
Write Input Current 18’ 19, 110’ I11 V8, Vg, VlO’ V11 =25V 8.8 mA ea. 3
Output Voltage v . I.,L,=-10mA 2.35 v

(High State) 6 "14 6 14
Output Voltage V. V I.,, I ,=-1mA -0.36 v

(Low State) & "14 6 14
Output Leakage Is, Ilé VS’ V14 =4V 5 LA
Output Capacitance CG’ C1 4 VG’ Vl 4= 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 inthe
circuit presents the largest factor in degrading the performance of the circuit. For noise immunity greater than 0.5 V and operating
speed within 20% of 25°C speed, junction temperature must be kept within 0-125°C. The circuit dissipates 350 mW with VCC =45V +10%
and full load. (F/O =3 CTuL Gates.)

Maximum thermal resistances of the package from junction to air are:

100°C/W in still air 65°C/W with 200 feet/min air flow 50°C/W with 400 feet/min air flow
For example, the circuit maybe operated instillair at T A" 90°C with VC c*= 4,5V +10%. Higher ambient temperatures are possible

in moving air, as can be calculated from the data above.

The outputs of the MuL 9030 may be "OR-ed" with the outputs of different words. Each output terminal represents 8pF capacitance
and 5 pA 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 MuL 9030 can be increased to 15 with only a slight increase in delay by buffering with the CT yL 965,
SWITCHING TIME:
Load Resistance: 1kto -2V — Load Capacitance: 10pF probe and jig capacitance — Input waveform rise and fall time: 6 ns

These tests are for correlations only, While tl through t 4 do not change with varied loads, t5 ) t6’ and t7 may differ under different
output loading conditions.

SWITCHING TIME:
1.8V
ty: 25 ns MIN, 50% 5 50%
ty: 10 ns MIN. WRITE
t3: 10 ns MIN. B S —————————-
t t
t: 10 ns MIN, so%j.Lg—‘ 3‘3—%:50%
o s e e e e e e
ts: 25 ns MAX. PATA r
. 1.8V
tg: 25 ns MAX. }t4 \
t: 25 ns MIN, B B e
READ 1
NOTE: tg
1) DOTTED LINES REPRESENT CELL SND. LEVEL L5V ,‘_Gl_ 5V
STORING "LOW” LEVEL. out . S gy e S ——
2) t7 REPRESENTS TIME INTERVAL ,
BETWEEN READ PULSES FOR [ty —
ERROR~FREE READOUT. r—7i—— 50%
READ 2
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SPECIAL CIRCUITS COMING SOON

Type Function Type Function
CTL9852 Dual NOR Gate CTL9871 Quad 2 Input AND Gates, W/OR Tied Pairs
CTL9853 Triple AND Gate CTL9872 Same as 9866 but without 2K Load or Input
CTL9854 Dual 4-Input AND Gate Resistors
CTL9855 8-Input AND Gate CTL MslI 1 Out of 8 Decoder
CTL9856 Dual Buffer CTL MSI 4 Bit Comparator
CTL9864 Dual 3 & Single Input AND Gate CTL MSt 4 Bit Multiplexer
CTL9865 Quad Single Input AND Gate CTL MSI 4 Bit Latch
CTL9866 Quad 2 Input AND Gates, One Pair W/OR Tie CTL MSI Dual Full Adder
CTL NI \UJ \J
The first CTL 1l circuits to be announced will be pin-for-pin replace- gy — [ 1 [ u
ments for the present CTL gates, buffer and inverter. The gates will _‘—n_[—
be 3 nsec max, and buffer and inverter will be 8 nsec max. The = { i ] 1 » : 1 »
circuits are as follows: s [ =i 3 o
9852 Dual NOR gate
9853 Triple AND gate = R e
9854 Dual four-input AND gate . -
9855 Fight-input AND gate = = "’
9856 Dual buffer Y= mp = =
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 9865 9866
9872 Same as 9866 but without 2K load or input resistors
—\J \J ) ~
1 ——1 1 T b ® [ [T u
z::‘Dﬁ = z::_L_D—l‘[:l“ :ilfé I-_—:!“
3 [ mEr 3 [ 1 v 3: 1w
« [ >—Fumi l: [ Juv « 1 i
s [ ’:]m oos ] Jw wos [_] ;m
5 [ 3 5 :‘IE: 9 s ] g
7 [:j s 1 L————: s 7 q ==l
9852 9853 9871
Y \\
1 =l 1 1 u
2 ] s : = CTL MSI
- ) ov.. Yo , o &?‘I:o;g{lg the above CTL 11 will be CTL MS!. The first six CTL circuits
« v ] L“ m R 1 out of 8 Decoder
4 Bit Comparator
ws ] e ‘S i i 4 Bit Multiplexer
(= - — 4 Bit Latch
‘ ’ “ ’ Dual Full-Adder
- s T = 4 Bit Shift Register
9854 9855
U S
L= ] [ =il
o [ PO z:%}lf:.,
3 [ ) 2. 3 [ mET
] [T v s 1 v
oo s (] 1w s ] [ 1w
i I S ‘:E:"
13— s 1 [ ]

9856

9864
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HYBRID CIRCUITS NUMERICAL INDEX

Type Page No. Type Page No. Type Page No.
SH2001 53 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 DPIL Amplifiers Switches Regulators
SH2001 High-Voltage, High- 10 -
Gurrent Driver F/P
SH2002 DTuL High Power 10 -
Driver F/P
SH2002-P DTuL High Power pIP
Driver in plastic
Duai-in-Line Pack
SH2100 High-Current Driver T0-5
F/P
SH2101 High-Voltage Driver T0-5
F/P
SH3000 High Impedance, Wideband T0-5
DC Amplifier F/P
SH3001 * Analog Switch T70-5
SH3002 SPDT Analog Switch 10-5
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



SH2001

HIGH-VOLTAGE, HIGH-CURRENT DRIVER

» INPUTS CCSL COMPATIBLE
o USE FOR CORE, CABLE, AND LAMP DRIVER

« HIGH CURRENT CAPABILITY . . . 250 mA SINKING CURRENT AT 0.5 VOLT

o HIGH VOLTAGE CAPABILITY . . . 40 VOLTS LV,

» LOGIC FLEXIBILITY . . . . . . .. 4 INPUT NAND WITH INHIBIT (NOR) INPUT
o HIGH SPEED . .. . .......t, =70 ns (TYP) - -t =110 ns (TYP)

RBSOLUTE MAXIMUM RATENGS (25°C Free Air Temperature unless otherwise noted)

Voltage Applied to Pin 8 +40 Volts
Voltage Applied to Pin 10 8 Volts
Operating Power B 800 mW
Operating Temperature (See Part Nos.)
Storage Temperature —65°C to +150°C
NOTES: All dimensions in inches
lnpl.lt Reverse Current 1mA Leads are gold-plated kovar
Package weight is 1.32 grams
Current on Pin 8 1Amp

LOGIC SYMBOLS AND FUNCTIONS

FAIRCHILD HYBRID CIRCUITS

PHYSICAL DIMENSIONS

70-100
(10 pin package)

.370

F_Asss”’i

PART NO. —55°C TO 4-125°C HAG-20011XX
0°C T0 + 70°C HAG 20019KXX

10 8
veed
1 cC o
20—
- . §-1234+3 POSITIVE
— | | (NAND LOGIC)
T
GNDL___§ 6 7

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

BG - PACKAGE
TOP VIEW
.019
.0%5
&:: 1 nEcs
- =1=—]
! I—=3—H 1 =T—T
e i =1=]
'?—5—-5):: 5 1=
‘ 60 265 ! 260 !
.24 . .
P23 P 200" 235
I & '
740
| 4
L
—
083 006
077 004

PART NO. —55°C TO +125°C HBG-20011XX
0°C TO + 70°C HBG 20019XX
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FAIRCHILD HYBRID CIRCUITS SH-2001

GUARANTEED TEST SEQUENCE SH-2001
LTPD umiT
TESTNO. GROUP PIN1 PIN 2 PIN3 PIN4 PINS PIN 6 PIN7 PIN8 PINO PINIO SENSE MIN. MAX
1 A Vi Vg Vin Vi GND GND Tous Vea \ Vo
2 A Vi GND GND lour Vi Vea Ve VoL
3 A \ GND o, Veao Ve Vo2
4 A ViL GND lo Vea v Vorz
5 A Vie GND lot2 Vea v VoLz
6 A Vi, GND lote Vea Ve Voi,
7 A GND GND low Viy Vear v, Vouz
8 B Vi GND GND GND GND Veen L I
9 B GND V, GND GND GND Veen [ I
10 B GND GND Vi GND GND Veen I I
11 B GND GND GND Vr GND Veen I I
12 B GND Vo Veen Iy I
13 C Ve Vr Vr Vi GND Veen 1 -l
14 C Vr Ve Vr Vi GND Veen [ —Ie
15 C Vr Vr Ve Vi GND Veen Iy —le
16 c Ve Vr Vi Ve GND Vecn 1, =l
17 C GND GND Ve Veen Iy —I;
18 D GND GND Veal v, Vou
19 E GND GND GND Vox Veal Iy lox
20 F GND GND Vep o leoH
21 F GND GND Viax Lo luax
22¢ F GND Veo ton
23* F GND Veo tore
*See Test Conditions and Definitions on Page 3
FORCING FUNCTIONS (Temperature Range —55°C to 4125°C)
UNITS —55°C +25°C +125°C
VeaL Volts 4.50 4.50 4.50
Veen Volts 5.50 5.50 5.50
Vep Voits 5.00
Viax Volts 8.00
Vi Volts 1.40 1.10 0.80
Vin Voits 2.10 1.90 1.70
Vi Volts 4.00 4.00 4.00
Ve Volts 0.00 0.00 0.00
low, Milliamps 250 250 250
lowz 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 +70°C
Vea Volts 5.00 5.00 5.00
Vech Volts 5.00 5.00 5.00
Veo Volts 5.00
Ymax Voits 8.00
Vi Volts 1.20 1.10 .950
Viu Volts 2.00 1.90 1.80
Vp Volts 4.00 4.00 4.00
Ve Volts 0.45 045 0.50
lovi Milliamps 250 250 250
lowz Milliamps 8.0 8.0 7.5
Vox Volts 40.0 40.0 40.0




FAIRCHILD HYBRID CIRCUITS SH-2001
TEST LIMITS (Temperature Range —55°C to 4-125°C})
—55°C +25°C +125°C
UNITS MIN. MAX. MIN. MAX. MIN. MAX.
Vou Volts 0.45 0.40 0.45
Vo Voits - 0.45 040 045 i
Vou Volts 2.20 200 1.80
I Microamp 20 50
—le Milliamp 1.60 1.60 1.50
lox Microamp 5.0 200
lopn Milliamp 306
luax Milliamp 29.6
ton Nanosec. 160
torr Nanosec. 220
TEST LIMITS (Temperature Range 0°C to +70°C)
0°C +25°C +70°C
UNITS MIN. MAX. MIN. MAX. MIN. MAX.
Vou, Volts 045 0.45 0.5
Vorz Volts 0.45 0.45 0.5
Vou Volts 2.05 1.95 1.85
la Microamp 5.0 10.0
—le Milliamp 1.40 1.40 1.35
lox Microamp 5.0 200
lepi Milliamp 30.6
luax Milliamp 34.0
ton Nanosec. 200
tore Nanosec. 260
TABLE OF LTPD'S (These apply to test sequence page 2)
GROUP COoLD 25°C HOT
A 159%, 10% 15%
B 10% 15%
c 15% 10% 15%
D 15% 10% 15%
E 10% 159%
F 10% 15%
TYPICAL SWITCHING TIMES SWITCHING TIME TEST CONDITIONS
40V
PIN 10 2009
200 IN 10 = Vg = 5V
PULSE
/ GEN. —O0— OUTPUT
. v FREQ. = IMc C =10 pf = WiRING
” " PW.=300ns PIN 5, PIN 7 GND = =
= 7 Ao
100 — /,4
P
Cd N
50 —
L 40V OUTPUT
i INPUT }
S0°C 25°C 15°C av v v 2y av
TEMPERATURE ov |
I | I
l"‘_ton"’l I'—toff’l
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FAIRCHILD HYBRID CIRCUITS SH-2001

APPLICATIONS

LAMP DRIVER—

3 - #327 BULBS

INPUTS FROM o
DECADE ool
COUNTER, O—
ETC. O 9

+28V DC

LAMP TEST
LATCHING RELAY—
UNLATCH | 10—
2 0—
INPUTS [30__ U
4£ = =

6

LATCH INPUT ls +28V DC 13

Relay will uniatch if any input (i, 2, 3) goes iow.

DTzL INTERFACE DRIVER—

o——-—
Ot OUTPUT
o— RL (Logic levels selected
Oo— by Vee)
= Vee

RL 2 1609 at Vg = 40 VOLTS
RL 2 80Q at Vg = 20 VOLTS

HIGH-CURRENT LINE TRANSMITTER—

o—
INVERTING o——

INPUTS O— 50Q CABLE
O

50Q

Vee
NON-INVERTING INPUT (UP TO +12 V)

NOTE: If only non-inverting input is used, one of the inverting inputs must be grounded.

I
FAIRCHILD

e ——————————
SEMICONDUCTOR

A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION
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SH2002
DTuL HIGH POWER DRIVER

FAIRCHILD HYBRID CIRCUITS

o LOGIC FLEXIBILITY . ... ... LATCHABLE 4 INPUT NAND WITH INHIBIT (NOR) INPUT
« HIGH CURRENT CAPABILITY . . . UP TO 150 mA PHYSICAL DIMENSIONS
o HIGH VOLTAGE CAPABILITY . . . 40 VOLTS LV, (10 pie mehagel

o INPUT COMPATIBLE WITH CCSL PRODUCTS
o FULL —55°C TO +125°C TEMPERATURE OPERATION
o APPLICATIONS INCLUDE CABLE AND LAMP DRIVER

ABSOLUTE MAXIMUM RATINGS (25°C Free Air Temperature unless otherwise noted)

Voltage Applied to Pin 10 (continuous) +8.0 Volts
Input Reverse Current ' 1.0 mA
Voltage Applied to Pin 8 (continuous) +40 Volts
Voltage Applied to Pin 10 (pulsed < 1 second) -+12 Volts
Storage Temperature —65°C to +150°C
Operating Temperature » (See Part Nos.)
Power Dissipation (Derate Linearly to +175°C) 800 mW

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)

LOGIC SYMBOLS AND FUNCTIONS

BG - PACKAGE
TOP VIEW
10
! 8 — . F—— 050 ’
Vee y R— —— |
. 0_‘-5_ [—1 — 260
240
9 ™ — — |
.37
B e
:0335 i
7 f ]
N
6o
GND NOTES: All dimensions in inches
‘ o A"::::l:‘zl:;::‘llﬂ dot in upper jeft hand corner is
2 O——] | 5 Package weight is approximately 0.7 gram
3 oo,
3o

HBG20021XX (—55°C TO +125°C)
HBG20029XX (0°C TO +70°C)

e —
FAIRCHILD

SEMICONDUCTOR
313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION
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FAIRCHILD DIODE TRANSISTOR MICROLOGIC® I.C.

GUARANTEED TEST SEQUENCE SH2002
LTPD LIMIT
TESTNO. GROUP PIN1 PIN 2 PIN3 PIN 4 PIN5 PIN6 PIN7 PIN8 PIN9 PIN 10 SENSE  MIN. MAX.
1 A Vi Vi A Vi GND GND lovt Vea Vs Vou
2 A A GND GND lovs Vi Vear v, VoL
3 A i GND lotz Vea | VoL,
4 A Vi GND lorz Veor Ve VoLz
5 A Vi GND lorz Ve | Vo,
6 A Vi GND lora Vea Ve Voi2
7 A GND  GND g, Vi Voo v, Vorr
8 B Vi GND GND GND GND Veen I Iy
9 B GND Vg GND  GND  GND Veen Ik
10 B GND  GND A GND  GND Veen I e
11 B GND GND GND Vo GND Veen 1 I
12 B GND A Veew o Ik
13 c Ve Vr Vi i GND Veen I —le
14 c A A ‘A GND Veeu b ~Ig
15 c A A Ve A GND Veen |k —Ie
16 c (A A Ve GND Veew L —I
17 c GND  GND Ve Veen Iy —I
18 D GND GND Ve Ve Von
19 E GND GND GND Vox Veer Iy lox
20 F GND GND Veo Lo lpoH
21 F GND GND Viax o Tuax
FORCING FUNCTIONS (Temperature Range —55°C to +125°C)
UNITS —55°C +25°C +125°C
Vear Volts 4.50 450 4.50
Veer Volts 5.50 5.50 5.50
Vio Voits 5.00
Viax Volts 8.00
Vi Volts 140 1.10 0.80
Vin Volts 2.10 1.90 1.70
A Volts 4.00 4.00 4.00
Ve Volts 0.00 0.00 0.00
lous Milliamps 150 150 150
low 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 +70°C
Veer Volts 5.00 5.00 5.00
VeeH Volts 5.00 5.00 5.00
Vip Volts 5.00
Viax Volts 8.00
Vi, Volts 1.20 1.10 .950
Viy Volts 2.00 1.90 1.80
Vr Volts 4.00 4.00 400
Ve Volts 0.45 0.45 0.50
loLi Milliamps 250 250 250
loLz Milliamps 8.0 8.0 7.5
Vox Volts 40.0 40.0 40.0
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FAIRCHILD DIODE TRANSISTOR MICROLOGIC® I.C.

TEST LIMITS (Temperature Range —55°C to +125°C)

—55°C +25°C +125°C
UNITS MIN. MAX. MIN. MAX. MIN. MAX.
You Volts 0.45 040 045
Vois Volts 045 0.40 0.45
Vou Volts 2.20 2.00 1.80
Ix Microamp 20 5.0
—le Milliamp 1.60 1.60 1.50
lox Microamp 5.0 200
Loon Milliamp 30.6
lax Milliamp 29.6
TEST LIMITS (Temperature Range 0°C to +70°C)
0°C +25°C +70°C
UNITS - MIN MAX. MIN. MAX. MIN. MAX.
VoL Yoits 0.45 0.45 05
Yorz Volts 0.45 0.45 0.5
Vou Volts 2.05 1.95 1.85
I Microamp 50 10.0
—Ie Milliamp 140 1.40 1.35
lox Microamp 5.0 200
loon Milliamp 30.6
luax Milliamp 340
TABLE OF LTPD'S (These apply to test sequence page 2)
GROUP COLD +25°C HOT
A 15% 10% 15%
B 10% 15%
c 15% 10% 15%
D 15% 10% 15%
E 10% 15%
F 10% 15%
TYPICAL SWITCHING TIMES SWITCHING TIME TEST CONDITIONS
250 ; T 4008
| 40V o A ’ —o QUTPUT
200 PULSE PIN 10 = vgc=5V l
GEN.
2 150 /‘/ - C=10pF = WIRING CAP
a o FREQ.= 1MHz
5 ) | PW. = 500 ns PIN 5, PIN 7 GND
I e
r/ \»
/ —
50 -
oL L i
-50C 25°C 125°C .
TEMPERATURE
40V OUTPUT
|
INPUT v v v 2v av
ov ‘ ‘_l
!""on"'! !"off d
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FAIRCHILD DIODE TRANSISTOR MICROLOGIC® I.C.

LAMP DRIVER—

APPLICATIONS

LAMP TEST I)
w——F @ @ 2-N0.327 BULBS

o—

[
INPUTS FROM o ¢ +28v DC
DECADE o——
COUNTER, o
ETC. © ‘

LATCHING RELAY—OR FAULT LAMP DRIVER

LATCH INPUT 3

6

AAA v
NNy

%

41__ +28VDC
UNLATCH | | o~
INPUTS | 20—

3o—

RELAY WILL UNLATCH IF ANY INPUT (1,2,3) GOES LOW.

NO. 330
BULB

+14VDC

OUTPUT TRANSFER PULSE SAFE OPERATING AREA

§ 1.5
AN
E 1.0 \ \\ \ 0
s \ N, [ 75
e N SoT 0T
[« 4 /, >
o NG \”’ NS
3 N N TN TS
8 ~J
]
o 0
=0 5.0 10 15 20 25 30 35
Vcg - COLLECTOR TO EMITTER VOLTAGE - VOLTS
R
FAIRCHILD
]

SEMICONDUCTAOR

A DIYISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION
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LOGIC FLEXIBILITY
HIGH CURRENT CAPABILITY . . . UP TO 150 mA

HIGH VOLTAGE CAPABILITY . . . 40 VOLTS LV,

INPUT COMPATIBLE WITH CCSL PRODUCTS

o APPLICATIONS INCLUDE CABLE, LAMP, AND RELAY DRIVER

....... LATCHABLE 4 INPUT NAND WITH INHIBIT (NOR) INPUT

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)

Voitage Applied to Pin 10 (pulsed < 1 second)
Storage Temperature

Operating Temperature

Power Dissipation (Derate Linearly to +175°C)

LOGIC SYMBOLS AND FUNCTIONS

SH2002-P
DTuL HIGH POWER DRIVER

IN PLASTIC DUAL-IN-LINE PACK
FAIRCHILD HYBRID CIRCUITS

PHYSICAL DIMENSICNS

375
NOM.

310
290

f=ai

=

ol

+8.0 Volts

1.0mA TvP.

+40 Volts

+12 Volts

—65°C to +150°C
0°C to +70°C
800 mW

023

R

NOTE : All dimensions in inches

H6F20029XX (0°C TO +70°C)

L————]O

8
vee
9
i N\ —AAA j

7

60—

. GND

30—

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

FAIRCHILD

e ——————
SEMICONDUCTOR

A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION




FAIRCHILD HYBRID CIRCUIT SH2002-P

GUARANTEED TEST SEQUENCE
LTPD LIMIT
TESTNO. GROUP  PIN1 PIN 2 PIN3 PIN4 PINS PIN 6 PIN7 PIN8 PIN9 PINI0O  SENSE MIN.  MAX
1 A Vi Vi Vin Vin GND GND o Vea Ve Vou
2 A Vi GND GND loy Vi, Vear vV, Vou
3 A Vi GND loL Vea Ve Voz
4 A Vi GND loLs Vea Ve Vorz
5 A | GND lorz Ve Ve Vot
6 A Vi GND loL Vea \ Vorz
7 A GND GND lotz Vin Vea v Voiz
8 B A GND GND GND GND Veen l, Ik
9 B GND  V, GND GND GND Veen I, I
10 B GND  GND Vi GND GND Veen I I
11 B GND  GND GND Vi GND Veen I, Ik
12 B GND Vo Veen Iy Iy
13 C Ve A Ve Ve GND Veen I —le
14 c Vr Ve Vi Vi GND Veen 1, —Ie
15 c Ve Ve Ve Ve - GND Veen I —Ie
16 C Ve Ve Vi Ve GND Veen I =l
17 c GND GND Ve Veen Iy —Ig
18 D GND GND Veal A Vou
19 E GND GND GND Vox VeaL Iy lox
20 F GND GND Vep Lo lpon
21 F GND GND Viax Lo uax
FORCING FUNCTIONS (Temperature Range 0°C to +70°C)
UNITS 0°C +25°C +70°C
VeaL Volts 5.00 5.00 5.00
Veen Volts 5.00 5.00 5.00
Veo Volts 5.00
Viax Volts 8.00
Vi Volts 1.20 1.10 .950
Vin Volts 2.00 1.90 1.80
Vi Volts 4.00 4.00 4.00
Ve Volts 0.45 0.45 0.50
lous Milliamps 150 150 150
lotz Milliamps 8.0 8.0 75
Vox Voits 40.0 40.0 40.0




FAIRCHILD HYBRID CIRCUIT SH2002-P

TEST LIMITS (Temperature Range 0°C to +70°C)

0°C +25°C +70°C
UNITS MIN. MAX. MIN. MAX. MiN. MAX.
Vor, Voits T o Y 5
Vorz Volts 045 0.45 0.5
Vou Volts 2.05 1.95 1.85
I Microamp 5.0 10.0
~le Milliamp 140 1.40 1.35
lox Microamp 5.0 200
(N Milliamp 30.6
luax Milliamp 34.0
TABLE OF LTPD’S (These apply to test sequence page 2)
GROUP 0°C +25°C +70°C
A 15% 10% 15%
B 10% 15%
C 15% 10% 15%
D 15% 10% 15%
E 10% 15%
F 10% 15%
TYPICAL SWITCHING TIME
mvmsus AMBIENT TEMPERATURE SWITCHING TIME TEST CONDITIONS
""’ 4000
— 40V o———— W © QUTPUT
T e PULSE PIN 10 = Vg =5V :[
: - GEN.
g e C=10pF = WIRING CAP
= s FREQ.= TMHz
Py PW = &NN ne PIN 5, PIN 7 GND T
P PW =500n¢ _
0 =
¢ B 2 0 4 50 6 70 =
TA'AMBIENT TEMPERATURE - °C
; 40V QUTPUT
INPUT v av av 2v av
ov l 1
‘*'on’l 'off’l
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FAIRCHILD HYBRID CIRCUIT SH2002-P

APPLICATIONS
LAMP DRIVER—

LAMP TEST

o

3

INPUTS FROM o +28V DC
DECADE  o——]

COUNTER, o—]
ETc. = o1

—wmw——F @ :@ 2-NO. 327 BULBS

LATCHING RELAY—OR FAULT LAMP DRIVER

O
' NO.330
LATCH INPUT S > BULB
- K ¥ ;
+14V DC
6 = =
| i
4 +28VDC
UNLATCH |1 00—
INPUTS |20
3 RELAY WILL UNLATCH IF ANY INPUT (1,2,3) GOES LOW.
OUTPUT TRANSFER PULSE SAFE OPERATING AREA
[72]
S IRAVAN
b
5 \
e N AN
x 1.0 \ 2,
> \ 4 &
=1 \ 50_ 0'%‘ \\
@ V) g
w
= S T~ ™
S ~
1
o 0
= 0 5.0 10 15 20 25 30 35
VcE — COLLECTOR TO EMITTER VOLTAGE—-VOLTS
I
FAIRCHILD
]

SEMICONDUCTOR

A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION
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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 pL, MWpL, DTptL, AND CTpL
@ OPERATES AT 12V

e FAN-QUT = 200 pLOGIC LOADS

ABSOLUTE MAXIMUM RATINGS (25°C Free Air Temperature unless otherwise noted)

Maximum Temperatures

-65°C to +150°C
-55°C to +125°C

Storage Temperature

Operating Temperature

Maximum Voltages

Maximum Voltage Applied to Pin 8 +12 Volts
Maximum Voltage Applied to Pin 3 +4 Volts
Maximum Voltage Applied to Pin 5 VCBO +30 Volts
LVC EO +12 Volts
Maximum Total Power Dissipation at 25°C Ambient 500 mW
Typical Power Dissipation at 25°C Ambient 65 mW
Maximum Current Applied to Pin 5 500 mA
Maximum Fan-out (Rout = 2092 +5%) into RTL Micrologic 200
FLAT PKG.
B Yoc 10
2 —9 E
3 — L:n s 9
§
mirestivd
GND I
TOP VIEW 8 : — 6
LOGIC: A=B

DC ACCEPTANCE TEST CONDITIONS

HYBRID CIRCUITS

PHYSICAL DIMENSIONS
(SMILAR TO TO-5)

an
k-]

NOTES: Dimensions as per latest J-10 committee
All diensions in incl
Leads are gold-plated kovar
Package weight is 1.22 grams

PART NO. HXK21001XX -55°C TO +125°C

HXK21009XX 0°C TO +70°C
G - PACKAGE
TOP VIEW

ot8
015
L:x: 1 =]
r:: 2 skac=

[=—=3—FH [ = T
pa =" d=1=—]
e —s a1

L‘ Wi —-l<—:§§2—1

PART NO. HBG21001XX -55°C TO +125°C
HBG21009XX 0°C TO +70°C

Test Test Test Conditions Test Limits

No. Title Units Pinl Pin2 Pin3 Pin4 Pin5 Pin6 Pin7 Pin8 Min. Typ. Max,

1 13 mA VIN GND Vcc 2 I'IN

2V v Vorr GNP Vg, Ve Vout

3 I5 mA VON GND Vmax vmax ICEX

4 t3+5+ See Switching Time Test Circuit 80 nsec

5 t3_5_ See Switching Time Test Circuit 70 nsec
fo ]
FAIRCHILD

313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) $62-5011, TWX: 5315-379-6435
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FAIRCHILD HYBRID CIRCUITS SH2100

DC ACCEPTANCE TEST LIMITS

Symbol* Test Tolerance -55°C +2°C 25°C +£2°C +125°C +2°C

' \/ +0.010 V 3.00 V 3.00 V 3.00 V
iy +0.002 V 1.014 V 0.844 V 0.674 V
Von £0.002 V 1,014 V 0.815 V 0.674 V
VoFF +0.002 V 0.710 V 0.565 V 0.320 V
VR, +0.01 Q 20 Q 20 20
Voot 0.710 V 0.300 V 0.320 V
Voo +0,01 V 12.0 V 12,0V 120V
20 0.990 mA 0.870 mA 0.940 mA
Ioex 0.100 mA 0.218 mA 0.235 mA

*For definition of the symbols refer to standard Fairchild Micrologic specification.

TESTS FOR END POINTS GROUPB 1, 2,3

LTPD'S Test 1 10% 25°C 15% -55° & +125°C
Group A Test 2 10% 25°C 15% -55 & +125°C
Test 3 10% 25°C 15% -55° & +125°C

NOTE: Fairchild Assured Customer Test Programs are identical to latest issue Epitaxial uLogic Tentative Specifications.

SWITCHING TIME TEST CIRCUIT

-

L

Input 0.5V 0.5V
O
GND R
L.903 L903 ¢ 2.25Q I
H H FULL DRIVE  {1500pf J_
EQUIVALENT —

:ﬂ_}:: 100 nsec LOAD F(gz Output 0.5V {o.5v

FD6 f

| ! toa 1™ e tod2
~|r =10 INPUT = OUTPUT
For Low Drive C = 300pf SCOPE SCOPE

NOTE: FULL DRIVE IS EQUIVALENT TO FAN-OUT OF
200 MICROLOGIC GATES.
LOW DRIVE IS EQUIVALENT TO FAN-OUT
OF 40 MICROLOGIC GATES.
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FAIRCHILD HYBRID CIRCUITS SH2100

RULES FOR SELECTING VALUES OF RgyT
(Applicable over -55°C to +125°C. - temperature range. )

Primary consideration is {to minimize overdrive to driven elements and reduce power drain.

FANOUT MAXIMUM VS. Rour
il
L\
\

A. MICROLOGIC Elements 190

MAXIMUM FAN-OUT INTO MICROLOGIC

Rout(min) = 200 5% N
50
4,000 ~—
out Max Fan-out Used 0
0 £ 0 120 160
Royr IN @

FANOUT MAXIMUM VS. Rour

B. MWpL Elements

Ro“t(min) = 200 £5%

MAXIMUM FAN-OUT INTO Mwul
8
1

20 I
13,000 \\
Rout =
Max. Fan-out Used o
: 0 ) ) 0 ]
Royr IN ©
TYPICAL TYPICAL
t..: VERSUS TEMPERATURE to.2 VERSUS TEMPERATURE Vin VERSUS 21,
u 58 e 60—
! 1-21259 \ t ! 1-2 lszls(lnpt 21 ZI‘]n Versus ‘l’in
. [ tpe, {z—1inm1§m“ . B Pd?ll‘liﬂmﬂf // : 5.0 X —|
Ex 2 / /l
z = 4.0 MR
g :‘E: H in / //
3 % I 3z / - 5
H] 2 . ! 7 7
z ‘ z / / B | / /
z z ] a4 2.0p— H
s \ o // § 25, Test / /
s ?™N ! s * / : Rt |/
> \\— = —+] A Z'in——lﬁ—i—‘-— o r
¢ | . // i !
18 : 1 ‘ % i ol i
) 0 60 120 180 ) 0 ® ] 1% (XY 12 16 %0
TEMPERATURE N °C TEMPERATURE IN °C Vo - vous
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| FAIRCHILD HYBRID CIRCUITS SH2100
APPLICATIONS-When driven from standard MICROLOGIC

Input Loading 2 when driven
Factor from Micrologic

6.0 when driven
from MWuL

#47 or

#328 or Equivalent
LAMP DRIVER

6Vor 12V

‘ Any relay or

Solenoid with less
FD 300 r—' O than 250 mA current

. FD 600 -—: drain
or Equivalent

v +12VDC V DC =~ 2 times desired
Y pulse amplitude

RELAY DRIVER

A

_J_‘ | 6V

R =509 R can be 759 or 93 Q2 for
cables of these impedances

50 Q@ LINE DRIVER

CORE MEMORY DRIVER

50Q
+6V
209 +5%
/2w
CLOCK Clock Input
OGIC CLOCK DRIVER > of
wE GEN 100 1L 926 or 923
Elements

To additional SH 2100
as needed
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SH2101
HIGH VOLTAGE DRIVER

HYBRID CIRCUITS

GENERAL DESCRIPTION -~ The Fairchild SH 2101 Hybrid High-Voltage Driver consists of an
Integrated 4-input Milliwatt RT L. Gate driving a High-Voltage Transistor.

PHYSICAL DIMENSIONS
100 VOLT OUTPUT-CAN SINK TO 10 mA (SIMILAR TO TO-5)

INPUT COMPATIBLE WITH pL, MILLIWATT RTpL, DTpL, AND CTulL

FULL -55°C TO +125°C TEMPERATURE OPERATION

APPLICATIONS 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) +8.0 Volts
Maximum Voltage Applied to any Input Pin (continuous) +4.0 Volts
Maximum Voitage Applied to Pin 6 (continuous) ) +100 Volts
. Maximum Voltage Applied to Pin 8 (pulsed <1 second) +12 Volts
Maximum Storage Temperature -65°C to +150°C
Maximum Operating Temperature -55°C to +125°C
Maximum Power Dissipation 250 mW

OPERATING VOLTAGE RANGE

VCC (Pin 8) = +3.0 £10% to +4.0 :+10% Volts PART NO. HXK2101TXX
T=1 FOR -55°C TO +125°C TEMP. RANGE
VH (Pin 6) < +100 Volts T=8 FOR 0°C TO +70°C TEMP. RANGE
LOGIC SYMBOL , v LOAD CHART
NEGATIVELOGIC:6=1+2+3+5
POSITIVE LOGIC: 6 = 1424345
GND.
PIN 7 IS AN EXPANDER INPUT. 10—
ADDITIONAL PAIRS OF INPUTS
MAY BE ADDED USING THE MIL- DRIVEN BY N (EQUIV. INPUT LOAD)
LIWATT RT:L EXPANDER, FOL- MILLIWATT RTuL 1
LOWING THE LOADING RULES Bral v
SHOWN ON THE MILLIWATT RT:L DRIVEN BY NQ. OF SH-2101 ALLOWED
921 DATA SHEET. DTuL GATE 3 MAX WITH NO DT.L FANOUT
BUFFER {10 MAX WITH NO DTuL FANOUT
11 MAX WITH SPECIFIED DTuL FANOUT
|
FAIRCHILD
]
SEMICONDUCTOR
313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 A DIViSION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION
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FAIRCHILD HYBRID CIRCUIT SH2101

TEST CONDITIONS TEST LIMITS‘1

Test Test . . . . R R : . . .

No., Title Units Pin 1 Pin 2 Pin 3 Pin 4 Pin 5 Pin 6 Pin 7 Pin 8 Min. Typ. Max,
1 I, mA Vi VBor  VBoT GND VBor Vee Inv
2 b ™A Vpor Vin VBor  GND  Vpor Vee N
8 L mA Vpor VBor Vv GND  Vpor Vee In
4 I; mA  Vpor Vsor VBor NP Viy Vee v
5 Ve ™V Vopr Vorr  Vorr NP Vorr oo Vee VoL
6 I6 HA VON GND GND GND GND VH v cc IOX
7 I6 LA GND VON GND GND GND VH VC c IOX
8 16 LA GND GND VON GND GND VH VC c IOX
9 I6 LA GND GND GND GND VON VH VCC IOX

10 tl— g. nsec Pulse in GND GND GND GND Pulse out VCC 200
11 t1+6+ nsec Pulse in GND GND GND GND Pulse out VC C 160
DC TEST LIMITS -55°C +25°C +125°C
VCC 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 mvV 970 +2 805+2 590+ 2
VON mV 935 +2 750+ 2 555+ 2
VOFF mV 650 +2 450+ 2 260+ 2
IIN LA 125 130 110
VH v 100 +1 100+ 1 100+ 1
VOL mvV 220 220 320
IOX uA 5 5 40
IOL mA 10 +0.1 10 + 0.1 10 + 0.1

SYMBOLS AND DEFINITIONS
VCC Supply Voltage
VON Minimum threshold voltage which will insure an off output transistor.

VIN Input voltage used to measure maximum IIN required to define fan-in.

VBO’I‘ Voltage level sufficient to insure full saturation of remaining input transistors for measurement of worst case input loading.
VOFF The maximum voltage which may be applied to an input terminal without turning on the transistor.

IIN The current drawn from the VIN supply by one input of a gate with a fan-in of two or more.

VOL Maximum saturated output voltage when VOFF voltage is applied at all inputs and IOL is supplied to output collector.

IOX Collector leakage current when VON is applied to one input and VH is applied to output collector.

IOL Output transistor collector current.

VH Voltage applied to output collector to measure IOX'
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FAIRCHILD HYBRID CIRCUIT SH2101

SWITCHING TIME TEST CIRCUIT

TIME - nsec

8.0

PULSE IN Vee=3V Q T.P. 5V
- l<-500 ns
PIN 6
PIN 1
2V
GND.
5V
.5V GROUND UNUSED
* INPUT PINS
Ton———.- | — ] Toff ———————
TYPICAL ELECTRICAL CHARACTERISTICS
FIG. 1 FIG. 2 FiG. 3
TYPICAL SWITCHING TIMES TYPICAL INPUT CHARACTERISTICS TYPICAL POWER DISSIPATION
VS. Vce (FOR OPEN OUTPUT)
| T TS/ 0 ]
S 5 /é = /
i )< ‘\
ERE TS s
300 ns < 200 S w 6.0 ”
[=)
' TEST POTNT //[ - 1 z | /\
= il |
200 ns . —on = I / i ; 4.0 ,/
X | ?
100 ns : . ; ; | | <
5 it : 002 0.4 06 08 10 12 14 L6 & 20
: : vV, - VOIS ! =<
‘ T i IN | 4
: L J 25°C
-55°C 25°C 125°C -0V ;C c o5 2.0 4.0 6.0
. KA .
Ty - AMBIENT TEMP - °C . - Vge - vouTS

.59V
NOTE: This curve will apply as VCC is increased from
3V to 5V with small decrease in KIN for same VIN'

5-21



FAIRCHILD HYBRID CIRCUIT SH2101

TYPICAL APPLICATION

SH2101 NIXIE

10K
—MW- —0 170V

Vee

T??i?????)
I I B B B

\ ——t
Y

TO OTHER SH2101 DRIVERS

INPUTS 1

®
NIXIE® — Registered Trade Mark Burroughs Corp

+90V

100K
INPUTS < 0

O

NEON GLOW LAMP DRIVER

NOTE: LAMP LIGHTS ONLY
WHEN ALL INPUTS ARE LOW

+24v

OUTPUT

INPUTS <

¥e' __L

INTERFACE GATE —
MICROLOGIC TO 24 VOLT LOGIC

NOTE: FOR 12 VOLT CIRCUITS —
USE 1.2K RESISTOR AND +12 VOLT SUPPLY
FOR DTyL AND TT:L 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,
transistors connected as emitter-followers at the inputs of a A 7T02A operational amplifier.

FEATURES

e 5 MQ TYPICAL INPUT IMPEDANCE

® 0.3 pA TYPICAL INPUT BIAS CURRENT

® DC TO 30 MHz USEFUL BANDWIDTH

e 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)

matched

21 Volts

50 mA

+0.5 Vto -6.0V
+5 Volts

300 mW

-55°C to +125°C
-65°C to +150°C

PHYSICAL DIMENSIONS

TO-100
(10 pin package)

370
l‘_.sss‘j
| 33 185
a0 ”‘*.3os—j e
MaAX. | |

b sho

.050 MIN.

MAX.

R
' I
10 I.EADs/uJJ

s5on ()

016 DIA.

230 TP —‘——1

NOTES: All dimensions in inches
Leads are gold-plated kovar

Package weight is 1.32 grams

: <
Lead Temperature (Soldering, 60 seconds) 300°C PART NO. HAG30001XX:
—-55°C TQ +125°C
SCHEMATIC DIAGRAM o vt CONNECTION DIAGRAM
10
:E R3 :E Rg
q 8k 9 8k
[ N v
o sk s Ra
> >
G OU:an 7 2% < 2k . 1z, crounp (1) (5) outPur
Q4 ._KQS ‘:3 4k
INVERTING ' 3 Lac aurmes 1 (o) (&) coupensamion
INPUT 3 o—k Q0 5/0 0 2R; FREQUENCY
2 3? I $ 54k COMPENSATION N © ) ne
NON-INVERTING 4 o_——k I
INPUT ~ou : ';Q7 ROR-INVERTING. oY o T
O
N ——F0s ——o ouTpuT v
L Note: Pin 5 connected to case.
| % shio s Ri2 CONNECTION DIAGRAM
24 6 §24C § 2.6k {TOP ViEW;
EMITTER1 EMITTER 2
Rg Rg $Ru
2.4k 480 > 240 5
0 V-
NOTE 1: Rating applies for case temperatures to +125°C; derate linearity at 5.6 mW/°C for ambient temperatures above +125°C.

313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435
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FAIRCHILD LINEAR INTEGRATED CIRCUITS SH3000

ELECTRICAL CHARACTERISTICS (T A= +25°C, V© = 12 V,V = -6.0V, Rp, = RE 9 = 200 k unless otherwise noted)
Parameter Conditions Min, Typ. Max. Units
Input Offset Voltage RS <20k 2.0 6.0 mV
Input Offset Current 35 100 nA
Input Bias Current 300 750 nA
Input Resistance 1.0 5.0 mQ
Input Voltage Range -3.5 0 \'
Common Mode Rejection Ratio RS <20k, f <1kHz 70 80 dB
Voltage Gain 1400 2600
OQutput Voltage Swing RL > 100k +5.0 +5.3 v
Supply Voltage Rejection Ratio 75 uv/v
Power Consumption 70 120 mw

The following Specifications apply for -55°C < +125°C:

Input Offset Voltage Rs <20k 7.5 mV
Voitage Gain 1000

Input Offset Current TA = +125°C 100 nA
Input Offset Current TA = -55°C 200 nA
Input Bias Current T A S -55°C 1.0 LA
Average Temperature Coefficient 7.5 wv/ec

of Input Offset Voltage

TYPICAL PERFORMANCE CURVES

INPUT BIAS CURRENT INPUT OFFSET CURRENT INPUT RESISTANCE
AS A FUNCTION OF AS A FUNCTION OF AS A FUNCTION OF
AMBIENT TEMPERATURE AMBIENT TEMPERATURE AMBIENT TEMPERATURE
Lo T 00 100
L il vy 5 t )
V60V VT 6.0V vy
E " M =" N\ . =§RE? =§2{m7— 2 g :.‘R:z ;&D;:
: s X z _ .
% " ‘\\ % ° \\ g 10 : //(
2 N % N z :
) ™ g © \\ z /
™ 2 g  a——
0.2 ™~ ] T I~ . o0 V ]
N \
0 1] Lo / i
B R R R BT I ) W w0 w0 PR )

TEMPERATURE - °C TEMPERATURE - °C TEMPERATURE - °C

FREQUENCY RESPONSE
FOR VARIOUS CLOSED-LOOP FREQUENCY COMPENSATION VOLTAGE TRANSFER
GAINS CIRCUIT CHARACTERISTIC

50 T 6.0
C, - 100 pF, Ry = 2 ot N H”WC‘?
@ A . 4.0 T =Ty - +125°C
Ny R 20 WA
N - Tp = -55°C
o ¥ A 3 20 ] /
] \ > - |
= e — & 62k mResiSTR—faTa T 1 BC
3 l R = | _rromeinzTOS, R= « FROMPINZ
8 3 AND PIN6T0 5 TO PINS, AND PIN
= - YA+ 610 PINS
g £ 20 -
g 2
va
S v/ AEEE
\ Cy=0.01)F, Ry =200 40 / / viespy |
" /A V=60V
| 1
L Il
-10 -6.0
100 1.0 10 5.0-4.0 -3.0-20 -L0 0 L0 2.0 3.0 4.0 5.0
FREQUENCY - Mz INPUT VOLTAGE - m¥
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INPUTS CCSL COMPATIBLE

e o o o 9o

ABSOLUTE MAXIMUM RATINGS

Maximum Temperatures

Storage Temperature
Operating Temperature

SH3001
ANALOG SWITCH

FAIRCHILD HYBRID CIRCUITS

PHYSICAL DIMENSIONS

mW MICROLOGIC AND MICROLOGIC COMPATIBLE INPUTS 10-100
LOW FEED THROUGH SPIKES ON THE OUTPUT

TYPICAL t,,- - 145 ns LOADED
APPLICATIONS - - SCANNING, MULTIPLEXING, A/D CONVERSION, e

4-POLE ST NORMALLY OPEN RELAY OR CHOPPER

(10 pin package)

| .370
e

.185
{=— 2305 —’!; .165

04 ‘. |

MAX. | ‘

b n

T i .
10 LEADS | Un[mn e .
o lﬂ] Il HU_L

-65°C to +150°C
-55°C to +125°C

Maximum Power Dissipation
at 25°C Case 500 mW
at 25°C Ambient 350 mW
Maximum Voltages and Current
v, (Pinsl, 2 8¢&9) +10V T Bt ar g e ovar
Vout (Pins 3& 7) +10V Package weight is 1.02 grams
v+ (Pin 10) +11V
V- (Pin 6) -22V PART NO. HAG 30011 XX
Lin? Tout 100 mA
Vswitch (Pin 4) +6V
V+
vsw 4 @ fg-'\ v
1 3 Yout
1.0k mké r—'——( : ) VIN
| 1
ano (35— =
3 @vin
>
= ® vy
T
‘ .
[
3 O
3.3k
@ Vour
v-& 4
Electrical Characteristics on page 2
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 SH3001

ELECTRICAL CHARACTERISTICS (T A= 25°C, V¥ = 10V, V© = -20 V Unless Otherwise Specified)

Symbol Characteristic Min. Typ. Max, Units Test Conditions
ISWH High Switch Drive Current (On) 0.4 mA A = -55°C to +125°C
VSWL Low Switch Drive Voltage (Off) 0.6 v T A= 25°C
VSWL Low Switch Drive Voltage (Off) 0.5 A T, = -55°C, +125°C
RON /channel Channel On Resistance 120 200 Q ISW =0.4 mA, Iin =1.0 mA

. \'s out = 0.0V
IOFF Channel Off Leakage Current 1.0 nA sz =0.6V

o
IOFF Channel Off Leakage Current 1.0 LA sz =0.5V, T A= +125°C
VIN Analog Peak Signal Input +10 \' IIN T,= -55°C to +125°C
-16 Negative Supply Current 4,4 6,0 mA ISW = 0 4 mA, TA = -55°C to +125°C
CIN /channel Channel Input Capacitance 3.5 pF SW =00V IN =00V
COUT Channel Output Capacitance 5.0 pF SW =00V V0 =0,0V
ton+ Switch Turn-On Time 145 180 ns See Figures 1 & 2
ton_ Switch Turn-On Time 230 280 ns See Figures 1 & 3
toff+ Switch Turn-Off Time 580 600 ns See Figures 1 & 2
t off” Switch Turn-Off Time 270 300 ns See Figures 1 & 3
TYPICAL ELECTRICAL CHARACTERISTICS
+10V

CHANNEL "ON" RESISTANCE

VERSUS TEMPERATURE O +5 VOLTS OR -5 VOLTS

O OUTPUT

T T
-y =10V
1ol Ymononunle o PULSEIN © oaea® SCOPE
? 7 TO SCOPE O
4 os C =10pF(including stray
§ = = and scope probe
7] | et N
[ capacitance)
[ e i =
2 ot = FIGURE 1
g T /./
g o0s 20N
? s
2 +10%
1 —_—
l‘ bs ty = ty = 25n5+20%
007 25 25 75 125 T
Ty —AMBIENT TEMPERATURE -°C PULSE INPUT #50% 50%\ 3v
_..‘ e
on +5V
CHANNEL OUTPUT 90% \&
gt
CHANNEL "ON" RESISTANCE ov
VERSUS V (IN OR OUT) MIN ~tofr* >
MINUS Vg
20 FIGURE 2
a 1.0
)
Y 0.5\
Zz
2 IS T
2 KN TR l2s +10%
¥ AW T l«—— lps V«b) e =t =25 9
= N T— f ns+20%
3 oa \\\:T’Zi‘c = A ‘
By
g N | PULSE INPUT 50% 50% 3v
.3 0.05 —~] ¥
T
3 L‘on ]‘*‘oﬂ
CHANNEL OUTPUT
0.01 10%
10 14 18 22 2 30

/
AR

v -Vg VOLTS
{IN OR OUTIMIN~YE 90% 1

FIGURE 3
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SH3002
SPDT ANALOG SWITCH

FAIRCHILD HYBRID CIRCUITS

o INPUTS CCSL COMPATIBLE
o MW MICROLOGIC® AND MICROLOGIC® COMPATIBLE INPUTS
o LOW FEED THROUGH SPIKES ON THE OUTPUT

o TYPICAL £,, — 120 ns

o APPLICATIONS: SERIES SHUNT CHOPPERS, A/D CONVERSION SINGLE POLE DT RELAYS,

MULTIPLEXING OR SCANNING

ABSOLUTE MAXIMUM RATINGS

Maximum Temperatures

PHYSICAL DIMENSIONS
(in accordance with JEDEC T0-100)

.370
.335

.335
-305

.040

-185
MAX. 165

1

szon [N ooy

Storage Temperature —65°C to +150°C
Operating Temperature —55°C to +125°C 230 TP—fo————f
I L4115 TP
Maximum Power Dissipation .
at 25°C Case 500 mW
at 25°C Ambient 350 mW
Maximum Voltages and Current
V,,(Pins1,2,8&9) =10V
V.. (Pins3&7) =10V
. NOTES:
v (Pin 10) +11V All dimensions in inches
V- (Pin 6) -~22V Leads are gold-plated Kovar
Iin' Iou'{ 100 mA Package weight is 1.02 grams
Veuitcn (Pin 4) +=6V PART NO. HAG30021XX
v+(10 %
15k82 M Y
2k0 ( @ I(;g?:fALU
(8) COMMON
Vsw(@—X ' ]
|
1 ! NORMALLY
2k CLOSED
GND
15k 6ka
2k
v-® 1
FiG. 1.
e ]
FAIRCHILD

313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435
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FAIRCHILD HYBRID CIRCUITS SH3002

ELECTRICAL CHARACTERISTICS (T, = 25°C, V* = 10V, V- = —20V unless otherwise specified)

SYMBOL CHARACTERISTICS MIN. TYP. MAX. UNITS TEST CONDITIONS
Vown High Switch Drive Voltage 25 v T, =25°C, T, =125°C
Vown High Switch Drive Voltage 26 v T, = —55°C

VowL Low Switch Drive Voltage 0.8 v T, =125°C

Vowr Low Switch Drive Voltage 11 v T, = —55°, T, =25
Ron/ chammel Channel “ON" Resistance 140 200 Q lommon = 1.0 MA

V,orVo =00V

lore Channel “OFF" Leakage Current 1.0 nA T,=25C

lose Channel “OFF” Leakage Current 1.0 1A T, = 125°C

Vin Analog Peak Signal Input =10 v leun, =0, T, = —55°Cto +125°C
o Positive Supply Current 8.0 mA Voun = 4.0V, T, = —55°Cto +125°C
Cin/Crw Channel Input Capacitance 35 pF Channel Off, V, or Vo = 0.0V
Cour Channel Output Capacitance 5.0 pF Channel Off, V, orV, = 0.0V
tons Switch Turn-on Time (Pin 9) 120 150 ns See Figures 2 and 3
torre Switch Turn-off Time (Pin 7) 430 500 ns See Figures 2 and 3

ton_ Switch Turn-on Time (Pin 9) 130 160 ns See Figures 2 and 4

torr— Switch Tumn-off Time (Pin 7) 300 340 ns See Figures 2 and 4

tosrs Switch Turn-off Time (Pin 9) 1.6 19 s See Figures 2 and 3

ot Switch Turn-on Time (Pin 7) 1.35 20 £s See Figures 2 and 3

tort— Switch Turn-off Time (Pin 9) 15 17 us See Figures 2 and 4

on— Switch Turn-on Time (Pin 7) 1.6 2.5 us See Figures 2 and 4

Ry~ CHANNEL"ON" RESISTANCE k2

Row~CHANNEL"ON" RESISTANCE -4 3

TYPICAL ELECTRICAL CHARACTERISTICS

CHANNEL “ON" RESISTANGE
VERSUS TEMPERATURE

20
10—+ V(7 maorsrum V10V
05
15Y s sl i
——— 70V I ——
1
0.1 B I ———
008
0.01.

75 -50 -25 0 25 50 75 100 125
T,—AMBIENT TEMPERATURE—*C

CHANNEL “ON" RESISTANCE
VERSUS V7 oc s or o MIN MINUS ¥

10—
05
N ~
0.2 \ ~ ’4 *los <
H S
L ONSRE T
N850 T
0.1
T —
°V°510 14 18 22 26 30

V(7 on8ornomm Y VOLTS

SWITCHING TEST CIRCUIT

Fig. 2.
s £10% tr=ti=25 15m s 0%

3V i s3v
50% so%y 0% 50% ) tretf=25 15m

upm-E y ov / __ov
' m/" 7 v tolt~_— oy

0% \; CHANNEL %

CHANNEL 10% PIN 9 20%
OUTPUT- ov _

PIN S e toff ™| sV
s £20% WS 0% tretf=25 t5m

l'_ - _.3 +3V \__- 3V

I tr=tf=25 t5ns PULSE ?1 50% 50-,.\

/| * f—. ov INPUT _.l e tott™ ov

CHANNEL l"’" ton 4 oY — ov
oUTPUT

PIN 7 ! 90% CHANNEL 0%

ov OUTPUT Pt ll
PIN 7 won
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, matched
transistors connected as emitter followers at the inputs of a yA 710 comparator.

FEATURES
e 2MQ INPUT IMPEDANCE
s 0.8 pA INPUT BIAS CURRENT
e _55°C TO +125°C TEMPERATURE RANGE

APPLICATIONS
e Variable Threshold Schmitt Trigger

e Pulse Height Discriminator
¢ High Noise Immunity Line Receiver
e Memory Sense Amplifier

ABSOLUTE MAXIMUM RATINGS (Note 1)

Positive Supply Voltage +14,0 Volts
Negative Supply Voltage -7.0 Volis
Peak Output Current 10 mA
Differential Input Voltage +5.0 Volts
Input Voltage + 7.0 Volts
Internal Power Dissipation

TO-5 (Note 1) 300 mW

Flat Package (Note 2) 200 mW
Operating Temperature Range : -55°C to +125°C
Storage Temperature Range -65°C to +150°C
Lead Temperature (Soldering, 60 seconds) 300°C
SCHEMATIC DIAGRAM . - j‘ "

2.8k 3.9k

NON-INVERTING
INPUT

INVERTING
eyt &

&

Notes on page 2
Electrical Characteristics on page 2

PHYSICAL DIMENSIONS
(T10-99)

SHE

NOTES: Dimensions as per latest J-10 zommittee
Al dimensions in Inches.
Leads are gold-plated kovar
Package wesght is 1.22 grams

PART NO. HXK30051XX: -55°C TO +125°C
PART NO. HXK30059XX: 0°C TO +70°C

PHYSICAL DIMENSIONS

TYPICAL FLAT PACKAGE
TOP VIEW

| v— L j ]
| . F—"
;5—___’— ——
—C——/ E——— 265
T [ —] —
o
— il T n

PART NO. HBG30051XX: -55°C TO +125°C
PART NO. HBG30059XX: 0°CTO +70°C

e rrrE—
FAIRCHILD

SEMICONDUCTOR
313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION
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FAIRCHILD HYBRID CIRCUIT SH3005

ELECTRICAL CHARACTERISTICS (T A"

25°C, V' = 12.0V, V =

-6.0 V Unless Otherwise Specified)

Parameter (see definitions) Conditions Min., Typ. Max. Units
Input Offset Voltage vout = +1.4V, Rs <20k 7.0 mV
Input Offset Current out = +1.4V 0.3 0.4 LA
Input Bias Current 0.8 2.0 LA
Voltage Gain 750 1500
Output Resistance 200
Input Voltage Range Vi o= =70V +5.0 v
Differential Input Voltage Range +5.0 v
Positive Output Level Vin > 15mv, 0< I0 < 0.5 mA +2.5 +3.2 +4.0 \'s
Negative Output Level Vin > 15 mV -1.0 -0.5 0 \'
Output Sink Current Vin > 15 mvV, Vout >0 1.6 2.5 mA
Positive Supply Current Vout <0 6.4 mA
Negative Supply Current 5.5 mA
Power Consumption

TO-5 Package 110 175 mwW
The following specifications apply for -55°C <T A < +125°C:
Input Offset Voltage (Note 4) Rs <20k 8.5 mV
Input Offset Current (Note 4) 1.0 LA
Input Bias Current 5.0 HA
Temperature Coefficient of Input 7.0 wv/°c

Offset Voltage (Note 4)

Voltage Gain 500

NOTES:

(1)
()
(3)
(4)

Rating applies for case temperatures to +125°C; derate linearly at 5.6 mW/°C for ambient temperature above +105°C,

Derate linearly at 4.4 mW/°C for case temperatures above +115°C; derate linearly at 3.3 mW/°C for ambient temperatures above +100°C.

The response time specified (see definitions) is for a 100-mV input step with 5-mV overdrive.
The input offset voltage (see definitions) is specified for a logic threshold voltage of 1.8 V at -55°C, 1.4 V at +25°C and 1.0 V at +125°C.

TO—5 CONNECTION DIAGRAM

(TOP VIEW)

NON INVERTING ()
INPUT

INVERTING Y
INPUT

Note: Pin 4 connected to case

FLAT PACKAGE CONNECTION DIAGRAM

(TOP VIEW)
eNo=—{1 @ 10 f=ane.
NON INVERTING 2 =111
INVERT N 3 sf=v+
Ne=—] 4 7 =N
v-—s £ outeur
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FAIRCHILD HYBRID CIRCUIT SH3005

TYPICAL PERFORMANCE CURVES

»
o

VOLTAGE - VOLTS
b
<

COMMON MODE INPUT

o

OouTPUT

VOLTAGE - VOLTS

VOLTAGE GAIN
VOLTAGE TRANSFER AS A FUNCTION OF
CHARACTERISTIC AMBIENT TEMPERATURE
20 20 —
I vess2v |
T T V- = -6.0V
3.0 ——‘;’*?x s zic> — 10
2 t
S 20 e e
g g ~
S 5 w
5 1.0 g <~
3 / -
0 800,
-1.0 0l |
40 3.0 20 10 @ L0 20 30 40 -0 -2 20 w0 00+l
NPUT VOLTAGE - mV TEMPERATURE - °C
RESPONSE TIME FOR RESPONSE TIME FOR
VARIOUS INPUT OVERDRIVES VARIOUS INPUT GVERDRIVES
N AARRApREE 3 ST
NRREVAVEES =
»; 1.0 7 L v § 1.0
3 o / f )
-0 . . © a0
ES J ! E
gy 10 :‘v:zxv j & 100
% 50 ]L 145 é 50 ‘;t“‘zz;v‘l
2 - 2 1,5 o
S i [ L] : Py
0 o @ & @ 1o 12 0 o & @ m 00 ;0.
TIME - NS TIME- NS
INPUT BIAS CURRENT POWER CONSUMPTION
COMMON MODE AS A FUNCTION OF AS A FUNCTION OF
PULSE RESPONSE AMBIENT TEMPERATURE AMBIENT TEMPERATURE
Vi LL".’ ” | VI+ = AV “ r ]
TR +— viss2v |
-] | ot V-s-6.0V V- - -6,0¢
: -t : I
500 E 0.3 : 3 T
o> —y,, g | | £ i ;
5 ; 1 S — S
G +———1 S oo B g L 1Y
=, L 5 ™~ & b !
| Iy = i ™ 3 I |
: 0.1 L !
[T e
© 8 120 160 e ) ) w0 00 <10 s [ T Y BT RSV |
TIME - ns TEMPERATURE - °C TEMPERATURE - °C
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FAIRCHILD HYBRID CIRCUIT SH3005

DEFINITIONS

LOGIC THRESHOLD VOLTAGE - The approximate voltage at the output of the comparator at whichthe 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

offset voltage may also be defined for the case where two equal resistances are inserted in series with the input leads.

INPUT OFFSET CURRENT* - Thedifference inthe 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* - Therange 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,

VOLTAGE 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 asthe 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 intothe output terminal withthe 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,
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SH3200
ADJUSTABLE POSITIVE DC VOLTAGE REGULATOR

FAIRCHILD HYBRID CIRCUIT

* SHORT CIRCUIT PROTECTED PHYSICAL DIMENSIONS
* BROAD RANGE OF OUTPUT VOLTAGES . . . 85VTO30V in accordance with
JEDEC (T0-99) outline
e LOAD CURRENTS 0 TO 50 mA AND 5.0 AMPS USING AN EXTERNAL PASS TRANSISTOR 0
o EXCELLENT REGULATION: LINE REGULATION . . . 0.005%/V MAX. ;::
LOAD REGULATION . . . 0.05% MAX. }_.305—'
o APPLICATIONS: SERIES REGULATOR FOR POSITIVE DC POWER SUPPLIES, DIGITAL o ,135
AND ANALOG INTEGRATED CIRCUITS Seating—t j e
e A COMPLEMENT SH3201 OF THIS REGULATOR IS ALSO AVAILABLE FOR NEGATIVE Piane QeOMAX. 1
! " 500 MIN.
VOLTAGE REGULATION v s m] ﬂ ﬂ
ABSOLUTE MAXIMUM RATINGS
Maximum Temperatures
Storage Temperature —65°C to +150°C
Operating Temperature ) —55°C to +125°C
Maximum Power Dissipation
at 25°C Ambient Temperature (Note 1) 780 mW
at —55°C to +125°C Case Temperature 10w
Maximum Voltages and Current NOTES:
Dimensions as per latest J-10 committee
input Voltage +35V - All dimensions in inches
Qutput Voltage (Note 2) +28V Pentans wesehi10.95 grams
Input-Output Voltage Differential +28V
Output Current (Note 3) 50 mA PART NO. HXK32001XX

SCHEMATIC DIAGRAM

EXTERNAL SHORT CIRCUIT
CURRENT SET RESISTOR

/ ® Vour

T
i

®o—r
ViN

TrRMa . o

XTERNAL OUTPUT
OLTAGE ADJUST
RESISTOR

{MAY BE REMOTE)

@

| VSAMPLE

— |

- TN

-—-._ﬁvkvhv.__——_.

LOAD

SEE NOTE 4 (§) o—

O

&
NOISE SUPPRESSION %
LOW OR GROUND END

FIGURE 1 OF REMOTE SENSING

'©
©
vl—i————-———-—-—-‘

I
FAIRCHILD

e ————————
SEMICONDUCTOR
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FAIRCHILD HYBRID CIRCUIT SH3200

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

SYMBOL CHARACTERISTICS MIN. TYP. MAX. UNITS TEST CONDITIONS
Vin Input Voltage Range 125 35 Volts
Vour Output Voltage Range (Note 2) 85 30 Volts 35V> V| >Vour| +40V
Vin-Your| Input-Output Voltage Differential 40 28 Volts
I Load Current (Note 3) 0 50 mA
Vinoisg Uncompensated Output Noise Voltage 30 150 mVp.p. 85V <|Vour| < 30V
0< 1 <50mA
Vinoisg) Compensated Output Noise Voltage 3.0 5.0 mvp.p. C> 0.4 4F,Pin7toPin8
85v< |Vour| <30V
(AVourNoun% Line R . 0= < 50mA v
AV, ine Regulation .002 .005 %/V 35V > |Vin|>[Vour| +4.0
(AV, /VOU Y% .
o N ! Load Regulation (I, = 0 to 50 mA) 02 05 % Vin|>Nour| +4:0V
(AVoy7/Vour)% -, N
AT Temperature Stability .01 9%/°C At Package Dissipation
T, = —55°Cto +125°C < 780 mW
(AVourNoun % N -
. P Power Dissipation Stability .002 % /mW 40V < |V,N - VOUT[ < 28V
® 0< I <50mA
TYPICAL REGULATED OUTPUT TYPICAL SHORT CIRCUIT PROTECTION
VOLTAGE ADJUSTMENT SETTING CURRENT
35 60 T
'é 30 » = = 50
Lo A < \
E 1 g% \
5 e £ A
320 3 N\
> e o 30 \
55 g N
3 | g AN
g 10|~ g b
e z e
és.o = 10 ]
w {Pin | Grounded)
0 L L 1 [+]
0 20 40 60 80 100 [} 0 20 30 40 50 0
EXTERNAL SENSE RESISTOR,PIN2 TO PIN 3 -k EXTERNAL RESISTOR,PIN 3 TO PIN 4-Q
FIGURE 2 FIGURE 3
MAXIMUM POWER DISSIPATION
VERSUS AMBIENT TEMPERATURE
1000
-
800 I
Bn
§ 600 <
a
E 00
]
g
200
{ DEIRMIMG FM'.;IOR Z‘IBmVII' C)
0 [T T 11
-55 L] 5 15
'A ~ AMBIENT TEMPERATURE - °C
FIGURE 4
NOTES:
(1) Derating factor as shown in Fig. 4 is 2.8 mW/°C.
(2) Selection of Output Voltages: By externally ting a preselected sense (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 anmy 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.

5-34



SH3201
ADJUSTABLE NEGATIVE DC VOLTAGE REGULATOR

FAIRCHILD HYBRID CIRCUIT

* SHORT CIRCUIT PROTECTED PHYSICAL DIMENSIONS

« BROAD RANGE OF OUTPUT VOLTAGES . . . —8.5VT0 —30 V s with
o LOAD CURRENTS 0 TO 50 mA AND 5.0 AMPS USING AN EXTERNAL PASS TRANSISTOR .
o EXCELLENT REGULATION: LINE REGULATION . . . 0.005%/V MAX. T‘”-sss
LOAD REGULATION . . . 0.05% MAX. F—3—
o APPLICATIONS: SERIES REGULATOR FOR NEGATIVE DC POWER SUPPLIES, DIGITAL o0 i
AND ANALOG INTEGRATED CIRCUITS seating - [
o A COMPLEMENT SH3200 OF THIS REGULATOR IS ALSO AVAILABLE FOR POSITIVE Plane ?i—-'JHMLLﬂ‘&m——
. 500 MIN.
VOLTAGE - REGULATION s Lg?z n[l [] ﬂﬂ

ABSOLUTE MAXIMUM RATINGS
Maximum Temperatures

Storage Temperature —65°C to +150°C
Operating Temperature —55°C to +125°C
Maximum Power Dissipation
at 25°C Free Air Temperature (Note 1) 780 mW
at —55°C to +125°C Case Temperature 10w
Maximum Voltages and Current NOTES:
input Voitage 35V Diensions a5 par Ltust -10 commits
Output Voltage (Note 2) —~28V Leads are gold-plated Kovar
Input-Output Voltage Differential 28V Package weight is 0.95 grams
Qutput Current (Note 3) 50 mA

PART NO. HXK32011XX

SCHEMATIC DIAGRAM

EXTERNAL SHORT CIRCUIT
CURRENT SET REGISTOR
or o ® ,../ ® ‘ Vour
o— == 4 O-——=
ViN | T ; :
| EXTERNAL VOLTAGE|
£ ADIUST RESISTOR |
MAY BE REMOTE)—
SEE NOTE 4 () o i p- E[ )
. LOAD
Jﬁ VSAMPLE I
|
I

NOISE SUPRESSION % L

LOW OR GND END
OF REMOTE SENSING

FIGURE 1
: 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 CHARACTERISTICS MIN. TYP. MAX. UNITS TEST CONDITIONS
Vin Input Voltage Range —125 -35 Volts
Vour Output Voltage Range (Note 2) -85 —30 Voits 35V> [Vin| > [Vour| +4:0V
[VinVour| Input-Output Voltage Differential 4.0 28 Volts
I Load Current (Note 3) 0 50 mA
V(NOISE) Uncompensated Output Noise Voltage 30 150 mvp.p. 85V < |V0u1| <30V
. 0 <1 £50mA
Vinoisy Compensated Output Noise Voltage 3.0 5.0 mvp.p. C> 04 4F, PinltoPin8
8.5V < |Vgyr| < 30V
. 0< 1 <50mA
AVourNoun%| . .
AV, Line Regulation .002 .005 %/V 35V> [Vin|> [Vour| +4.0V
(AVoyrVoun)%
our |LOUT Load Regulation (I, = 0to 50 mA) .02 .05 % [Vin|>Vour| +4.0V
(AVour/Voun)%
our ATOUT Temperature Stability ) 01 9%/°C At Package Power Dissipation
(Vs Nou)% T, = —55°Cto +125°C < 780 mW
e Power Dissipation Stability 002 %/mW A0V <[V -Vou| < 28V
D 0< I <50mA
TYPICAL REGULATED OUTPUT TYPICAL SHORT CIRCUIT PROTECTION
VOLTAGE ADJUSTMENT . SETTING CURRENT
. 3s T ‘ T ﬁ \ ‘
% 30 < O .
E
23 | : \
§ E 40—
2 w rd ) EEA ‘
. / 8 30l — A\
£ 15 - TN
3 V 2 20 N
g 10 c
a . ] § I~
3 s0 L 10 1 =
& (PIN 7 GROUNDED) T
0 8 I R 0
[ 20 40 60 80 100 ] 10 20 30 40 50 €0
EXTERNAL SENSE RESISTOR, PIN 5 TO PIN 6 —kQ EXTERNAL RESISTOR,PIN 4 TO PIN 5 -0
FIGURE 2 FIGURE 3

MAXIMUM POWER DISSIPATION
VERSUS AMBIENT TEMPERATURE

-
50 S
= ™~
E T~
EX)
2 ~
=
a
E
£
2
)
(DERATING FACTOR 2.8mWI°C )
JATING FALTOR 2 SmWl|
b [ T 1]
>

-5 1]
Tp = AMBIENT TEMPERATURE - °C

FIGURE 4

15

NOTES:

(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 pee-
selected resistor (see figure 3) between pin 4 and pin 5.

© |(4) This pin is made ilable for tions to ting 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 TTuL circuitry
for high speed, high fan-out operation and is compatible with all
members of the GGSL groups of digital integrated eircuits.

s, S, S S Cour
o o Q o o]
O OO0 (el e] [eXNe] (el e}
Cn B A 8 A B & B A

DUAL HIGH GAIN OPERATIONAL AMPLIFIER

Incorporates two linear amplifiers in one package. Features internal
frequency compensation, low power of 100mW; output voltage swings
of +13 volts, and zero offset adjustment.

KEY SPECS: (Typical each side)

Open loop gain 100,000
Offset voltage 3mV
Input impedance 800K
Output voltage swing +13V
Power 50mwW

OFFSET ADI.

I

N
INVERTING o——— -\l\
A ?—o Vo
NON-INVERTING oo+ /
v

INVERTING ©——-—

8 >———0Wo

NON-INVERTING O—

X

OFFSET ADJ.
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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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