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NOTICE

DATA GENERAL CORPORATION (DGC) HAS PREPARED THIS MANUAL
FOR INFORMATION PURPOSES ONLY. DGC RESERVES THE RIGHT
TO MAKE CHANGES WITHOUT NOTICE IN THE SPECIFICATIONS AND
MATERIALS CONTAINED HEREIN AND SHALL NOT BE RESPONSIBLE
FOR ANY DAMAGES CAUSED BY RELIANCE ON THE MATERIALS
PRESENTED, INCLUDING BUT NOT LIMITED TO TYPOGRAPHICAL
OR ARITHMETIC ERRORS, COMPANY POLICY AND PRICING IN—
FORMATION. :

The purpose of this manual is to provide part number identification
of components used in Data General equipment. Pin connections,
logic diagrams, truth tables and functional descriptions are included
in the Integrated Circuits section. In the Circuit Modules section,
pin connections -and block diagrams are furnished.

It is not the purpose of this manual to provide manufqa{éturers' speci-
fications or circuit parameters.



whole or in

TABLE OF CONTENTS

INTEGRATED CIRCUITS & ittt i de et tenieteeeneeennn, i
Numerical Index

............................................

Functional IndexX .. ..ottt ittt it ettt ieeinnanennens
SEMICONDUCTORS - TRANSISTORS/DIODES/RECTIFIERS........
RESISTIORS & ittt ottt et ettt et ettt et ettt ittt et ian e

CAPACITORS . .ttt ittt it e ettt ai e

TRANSFORMERS AND COILS .« .t v veteteetaeaeee e S

iy Gb:v‘!mapm ation (DGC) revealed for the limited purpose only
. ¢ m 3 ';’H erein shalb noC*be disclosed to others, and shall not be reproduced in
. C\hoie or in part, as: the basis fm manufacture of sale of items, without written permission,

I-1
I-ii
I-xiii
-1
-1
V-1
V-1
VI-1
VII-1
VII-1
IX-1
X-1

XI-1

- XI-1

XII-1

REV. 03



W .
. T . . .
DGC PROP ”E ARY - This muanaal contains proprietary information of Data General Corporation "DGC: revealed for the Tinted purpose only
to service DGGYeguipment on the express condition that the intormuation herein shadl not be disclosed to other<. and <hall a0t be reproduced i
i B R .
whole or in part,"orased in whole or in part as the basis for manufacture or sale of 1ems. without written permission.

REV. 03

NUMERICAL INDEX

INTEGRATED CIRCUITS

fv’-1oooooo19

DGC Part

Number Functional Description

100000001 PNP Quad Core Driver

100000002 16 Diode Array

100000003 “Quad 2-Input NAND Gate

100000004 Triple 3-Input NAND Gate

100000005 Dual:4-Input NAND Gate

100000006 Dual Extendable AND-OR-INVERT Gates

100000007 8-Input NAND Gate

100000008 Single Extendable AND-OR-INVERT Gates

100000009 Dual 4-Input NAND Gate

100000011 Dual J-K Flip-Flop

100000012 4-Bit Shift Register

100000013 One-of-Ten Decoder

k100‘000015 Retriggerable Monostable Multivibrator
100000016 16-Bit Coincident Select Read-Write Memory
| 100000017 Dual D-Type Edge-Triggered Flip-Flop

100000028
100000036
100000038
100000039
100000040

100000041

100000042
100000043

100000044
100000045
100000046
100000047
100000048

Quad 2-Input NAND Interface Gate

Hex Inverter : :
4-Bit Binary Full Adder (Look Ahead Carry)
Dual Pulse Shaper-Delay AND Gate

Dual Differential Amplifier

Precision Voltage Regulator

4-Bit Binary Counter/Storage Element
Quad 2-Input NAND Gate

BCD Decade Counter/Storage Element

Dual Extender AND-OR-INVERT Gates

Dual 4-Input NAND Gate

NPN Quad Core Driver

4-Bit Shift Register

Arithmetic Logic Element

3-Input, 4-Bit Digital Multiplexer

Quad 2-Input NOR Gate

Quad 2-Input NAND Gate

4-Bit Binary Counter

Dual Four-Input Multiplexer
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DGC Part
Number Functional Description
100000049 Expandable 4-Input AND-OR-INVERT Gate
100000050 4-Bit Bistable Latches
100000052 Dual Sense Amplifier
100000053 Dual J-K Flip-Flop
100000057 2-Input, 4-Bit Digital Multiplexer
100000059 High Speed Differential Corparator
100000060 Dual Comparator R
100000061 Quad 2-Input NOR Gate
100000062 Differential Video Amplifier
100000063 Quad 2-Input OR Gate
100000066 Dual 4-Input Positive-NAND Schmitt Trigger
100000067 . 8-Bit Odd/Even Parity Generator/Checker
100000068 Quadruple 2-Input Exclusive-OR Gate
100000069 Single 7-Input NOR Gate
100000070 Dual 4-Input NOR Gate
100000071 Hex Inverter y
100000072 Quad 2-Input OR Gate
100000073 Triple 3-Input NAND Gate
100000074 64-Bit Random Access Memory
100000075 8-Input Multiplexer
100000076 Hex Inverter
1000‘-:0007"_7 BCD-To-Decimal Decoder-Driver o
100400'007-8 Quadruple 2-Input Positive-NAND Buffer !
- Open-Collector QOutputs ‘

100000079 Memory Driver with Decode Inputs
100000080 Presettable High Speed Binary Counter
100000081 Quadruple 2-Input Positive-NAND Buffer
100000082 Quad D Type Flip-Flop
100000083 2-Input, 4-Bit Digital Multiplexer
100000084 Arithmetic Logic Unit/Function Generator
100000085 4-By-4 Register File
100000086 Quad 2-Input Multiplexer
100000089 Quad 2-Input AND Gate
100000090 6—InputIIéxInverter )
100000091 Hex Buffer/Driver with Open Collector

High Voltage Outputs
100000092 Dual One-of-Four Decoder

Monolithic Dual Operational Amplifiers

100000093

I-iii
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DGC Part
Number Functional Description

100000094 Precision Voltage Regulator

100000095 256-Bit Bipolar Read Only Memory

100000096 256-Bit Bipolar Read Only Memory

100000098 quad Hex Inverter

100000100 Léok-Ahead Carry Generator

100000101 8-Bit Shift Register

100000102 “956-Bit Read/Write Memory

100000103 Decoder/Driver

100000104 Dual D-Type Positive-Edge-Triggered Flip-Flops
with Preset and Clear

100000105 Quad Line Receivers

100000106 Dual Retriggerable Resettable
Monostable Multivibrator

100000107 Quad NOR Gate

1100000108 2-Input, 4-Bit Digital Multiplexer

100000109 Buffer Register

| 100000111 Buffer Register

100000112 Dual 8-Bit Shift Register

| | Dual Voltage Controlled Multivibrator
Dual J-K Flip-Flop

Quadruple 2-Input Positive-NAND Buffer

Dual Peripheral Briver

Dual Sense Amplifier

100060119 Dual 4-Input Positive-AND Gate
100000120 Phase Locked Loop
100000121 CMOS Hex Inverter
100000122 Dual Line Receiver
100000123 Triple 3-Input NOR Gate

| 100000124 Quadruple Line Receiver
100000125: - Buffer Register
100000126 Triple 3-Input AND Gate
100000127, Zero Voltage Switch
100000128 Up/Down 4-Bit Binary Counter
100000129 3-Input, 4-Bit Digital Multiplexer
100000130 | Asynchronous Receiver/Transmitter
109000131 General Purpose Transistor Array
100000132 Dual Stereo Preamplifier
100000133 Hex Inverter
100000134 4-Bit Data Selector/Storage Register

REV. 03 )
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DGC Part

Number Functional Description

100000135 4-Bit Bidirectional Universal Shift Register

100000136 8-Input Priority Encoder

100000137 8-Bit Position Scaler

100000140 256-Bit Bipolar Read Only Memory

100000141 256-Bit Bipolar Read Only Memory

100000142 256-Bit Bipolar Reag_ij;pnvly Memory

100000143 BCD-To-Decimal Decoder/Briver

100000144 5-Bit Comparator oo

100000145 8-Bit Addressable Latch

100000146 Dual Line Driver

100000147 Dual 2-Line-To-4-Line Decoder/Demultiplexer

100000148 256-Bit Bipolar Read Only Memory

100000149 256-Bit Bipolar Read Only Memory

100000150 High Speed 64x7x5 Character Generator

100000151 Hex 40-Bit Static Shift Register

100000152 1024-Bit Recirculating Dynamic Shift Register

100000153 BCD Decade Counter

100000154 Dual Peripheral Driver

100000156 High Performance Operational Amplifier

100000157 High Speed Differential Comparator

100000158 Quadruple 2-Input Positive-NAND Gate

100000159 Hex Inverter

100000160 Dual J-K Edge-Triggered Flip-Flops

100000161 Divide-By-Twelve Counter (Divide-By-Two
and Divide-By-Six)

100000162 Dual J-K Master/Slave Flip-Flop with Separate
Clears and Clocks :

100000164 256-Bit Bipolar Random Access Memory

100000165 - Data Selector/Multiplexer with 3-State Outputs

100000166 Dual 4-Line-To-1-Line Data Selector/Multiplexer

100000167 Quadruple 2-Line-To-1-Line Data Selector/
Multiplexer

100000168 Dual 4-Line-To-1-Line Multiplexer 4:

100000169 Arithmetic Logic Unit/Function Generator

100000170 Look-Ahead Carry Generator 2

100000171 16~Bit Multiple-Port Register File with
3-State Qutputs

100000172 Dual J-K Negative-Edge-Triggered Flip-Flops
with Preset and Clear

100000173 Dual 4-Input Positive-NAND 50 Ohm Line Driver

I-v
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DGC Part

Number Functional Description

100000174 Positive-NAND Gate with Open-Collector Outputs

100000175 Quadruple 2-Input Positive-NAND Gate with

Open-Collector Outputs

100000178 BCD-To-Decimal Decoder

100000180 High Speed.tfl;Bit Shift Register with Enable

100000181 Expandable 4-Wide AND-OR Gates

100000182 4523 ;Z—Ih‘put AND-OR-INVERT Gates

100000185 Decoder/Demultiplexer

100000186 8-Line-To-1-Line Data Selector/Multiplexer

100000187 Quadruple 2-Line-To-1-Line Data Selector/Multiplexer

100000188 Hex Inverter with Open-Collector Outputs

100000189 One-Of-Ten Decoder with Open Collector Output

100000190 | High Speed Fully Decoded 256-Bit Random Access

_ Memory .

100000191 High Speed Fully Decoded 1024-Bit Read Only Memory
'@00000192 High Speed Electrically Programmable 1024-Bit Read

Only Memory

Timer
Quad MOS Clock Driver
8-Input Positive-NAND Gate

Quadruple 2-Input Positive-NOR Buffers with
Open-Collector QOutputs

Monostable Multivibrator

100000198 Synchronous 4-Bit Counter

100000199 Hex D-Type Flip-Flops with Clear

100000200 Quadruple D-Type Flip-Flops with Clear
100000201 Quadruple 2-Input Multiplexer with Storage
‘ 100000203 13-Input Positive-NAND Gate

100000204 Hex D-Type Flip-Flops with Clear

100000205 Quadruple D-Type Flip-Flops with Clear
100000206 4-Bit Quad Exclusive-NOR Gates

100000207 9-Bit Parity Generator and Checker

100000208 256-Bit Bipolar Programmable ROM (32x8 PROM)
100000211 | 16-Bit Associative-Content Addresséble Memory
100000214 2048-Bit MOS LSI Random Access Memory
100000215 256-Bit Bipolar Read Only Memory

100000216 256-Bit Bipolar Read Only Memory

100000217 256-Bit Bipolar Read Only Memory

100000218 256-Bit Bipolar Read Only Memory
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DGC Part

Number Functional Description

100000219 256-Bit Bipolar Read Only Memory

100000221 Expandable Dual 2-Wide 2-Input AND-OR Invert Gate

100000222 Dual Retriggerable Monostable Multivibrator with Clear

100000223 Decoder/Demultiplexer

100000224 16-Channel Analog Multiplexer Complementary
MOS (CMOS)

100000225 8-Channel Differential- Analog Multiplexer
Complementary MOS (CMOS) '

100000226 High Speed Fully Decoded 64-Bit Memory

100000227 Presettable High Speed Binary Counter

100000228 Dual Peripheral Driver

100000229 Dual Sense Amplifier

100000231 Dual Peripheral Driver

100000232 1024-Bit Field Programmable Bipolar PROM

100000233 Quadruple 2-Line-To-1-Line Data Selector/Multiplexer

100000234 4-Bit Bidirectional Universal Shift Register '

100000235 Triple 3-Input Positive-NAND Gate

100000236 2-Input, 4-Bit Digital Multiplexer

100000237 Triple 3-Input Positive- AND Gate

100000238 Dual Peripheral Driver ,

100000240 Quadruple 2-Line-To-1-Line Data Selector/Multi lexer

100000241 256-Bit Read-Write Memory with 3-State Outputs’

100000242 Four-Channel Programmable Amplifier

100000243 Wide Band, High Impedance Operational Amp11f1er

100000244 High Slew Rate F. E. T. Input Operational Amplifier

100000245 1024-Bit Bipolar Programmable ROM (256x4 PROM,
Open Collector)

100000247 Dual Peripheral Driver

100000248 Sense Amplifier

100000249 Positive-NAND Gate

100000250 Quad Exclusive OR Gate

100000252 Up/Down BCD Decade Counter {\

100000255 256-Bit Bipolar Random Access Memory, ]

100000256 1024-Bit Programmable Blpolar Read Oﬁly Memory

100000257 Dual D-Type Edge-Triggered Flip-Flop

100000258 256-Bit Bipolar (32x8) Electrically Programmable
Read Only Memory

100_900259 Triple 3-Input Positive-AND Gate with Open-Collector

L Outputs

100000260 Triple 3-Input Positive-NOR Gate

I-vii
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DGC Part
Number Functional Description
100000261 Phase Locked Loop
100000262 Quadruple 2-Input Positive-NOR Gate
100000263 BCD-To-Seven-Segment Decoder/Driver
100000264 Dual 4-Input Positive-NAND Buffer
100000265 Hex Schmitt-Trigger Inverter
100000266 64-Bit Random Access Read/Write Memory
100000267 Operational Amplifier
100000268 Dual Operational Amplifier
100000269 256-Bit Bipolar Read Only Memory
100000270 256-Bit Bipolar Read Only Memory
100000271 256-Bit Bipolar Read Only Memory
100000272 256-Bit Bipolar Read Only Memory
100000273 256-Bit Bipolar Read Only Memory
100000274 256-Bit Bipolar Read Only Memory
100000275 256-Bit Bipolar Read Only Memory
100000276 256-Bit Bipolar Read Only Memory
100000277 256-Bit Bipolar Read Only Memory
100000278 256-Bit Bipolar Read Only Memory
256-Bit Bipolar R(iad Only Memory

| 100000279

| 100000283

100000284
100000287
100000290
100000292
100000293
100000294
100000295

100000296 -
100000297

100000298
100000299

256-Bit Bipolar Read Only Memory
Quadruple 2-Input Positive-NAND Schmitt Trigger
2-Input, 4-Bit Digital Multiplexer

Low Power Dual Retriggerable Resettable Monoastable
Multivibrator

Hex Inverter with Open-Collector QOutputs
9-Bit Odd/Even Parity Generator/Checker
Three-Terminal Negative Regulator
Voltage Comparator/Buffer

Operational Amplifier

Operational Amplifier

Dual Line Receiver

4-Bit Magnitude Comparator

Data Selector/Multiplexer

Dual Sensé Amplifier

Dual Sense Amplifier

I-viii
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Number Functional Description
100000300 Dual D-Type Edge-Triggered Flip-Flop
100000301 Phase-Frequency Detector
100000304 Dual Line Driver
100000305 Dual 5-Input Positive-NOR Gate
100000306 Arithmetic Logic Unit/Function Generator
100000307 Memory Driver w/Decode Inputs
100000309 NAND Gate
100000310 Quadruple 2-Input NAND Gate
100000311 Quadruple 2-Input NAND Power Gate
100000312 10-Input NAND Gate
100000313 Dual J-K Flip-Flop w/Individual Clocks and Presets
100000314 Differential Video Amplifier
100000316 Dual F-K Flip-Flop w/Common Clocks and Clears
100000317 Triple 3-Input NAND Gate
100000318 Precision Voltage Regulator
100000319 High Performance Operational Amplifier
100000320 Operational Amplifier
100000321 Dual Retriggerable Resettable Monostable Multivibrator
100000322 Dual Differential Comparator
100000323 Dual 4-Input NAND Power Gate w/Expander
100000324 High Speed Differential Comparator
100000325 Dual Differential Amplifier
100000326 Differential Video Amplifier
100000327 Triple 3-Input Positive NAND Gate
100000330 Quadruple 2-Input Positive-NOR Gate
100000331 4-Bit Binary and Decade Counters
100000332 Channel Junction F. E. T.
100000333 Operational Amplifier
100000334 Triple 3-Input NAND Gate
100000337 8-Input Positive NAND Gate
100000338 Dual 4-Input Positive NAND Gate
100000339 Triple 3-Input Positive NAND Gate
100000340 Quadruple 2-Input Positive NAND Gate
100000341 Quadruple 2-Input Positive NOR Gate
100000342 Dual J-K Flip-Flop w/Preset and Clear
100000343 Dual Comparator
100000344 Operational Amplifier )
100000347 256-Bit Bipolar (32x8) Electronically Programmable
Read Only Memory )

DG-02030

I-ix
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DGC Part T

Number -~ SRR Functional Description
' 100000430
1024-Bit Programmable Bipolar Read Only Memory
100000431
100000432 '
100000433
100000434
100000435
100000436 Dual 144-Bit Mask-Programmable Shift Register
100000437 14024_‘—:B;i';t Programmable Bipolar Read Only Memory
100000438 25.6-Bit" Biﬁolar (32x8) Electrically Programmable Read Only Memory
100000465 1024 x 1 Bit Bipolar RAM, Open-Collector
100000470 Voltage Comparator
100000472 Quadruple 2-Input Positive-NAND Gate
100000484 Three-Terminal Negative Regulator
100000485 256-Bit Bipolar (32x8) Electrically Programmable Read Only Memory
100000486 256-Bit Bipolar (32x8) Electrically Programmable Read Only Memory
100000487 MOS Clock Driver
100000491 1024-Bit Programmable Bipolar Read Only Memory
100000492
100000493
‘ 100000494
"‘y ;. 100000495

100000496
100000497

256-Bit Bipolar Read Only Memory

1000@502 Dual Monostable Multivibrators w/Schmitt-Trigger inputs

100000504 Dual 2-Wide 2-Input AND-OR Invert Gate

100004,6‘505 Clock Driver

100000506 Sense Amplifier

100000508 Up/Down Decade Counter

100000509 BCD-To-Decimal Decoder )

100000510‘ » 8-Bit Parallel-In Serial-Qut Shift Register

100000511 : 8-Bit Serial-In Parallel-Qut Shift Register

100000512 Up/Down Binary Counter

100000536 Asynchronous Receiver/Transmitter

100000540 High-Speed 6-Bit Identity Comparator

100000541 8-Bit ParallelOut Shift Register

100000542 - Parallel-Load 8-Bit Shift Register

100000545 Quad Line Receiver

100000546 Quad MDTL Line Driver

100000581 Synchronous 4-Bit Counters

100000590 4096-Bit Random Access Memory

100000625 Dual Peripheral Driver

100000626 Dual Peripheral Driver

100000627 Dual Peripheral Driver e .

100000630 Quadruple 2-Input Positive-NAND Buffer W/Open-Collector Outputs
D6G-0/1230
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FUNCTIONAL INDEX
INTEGRATED CIRCUITS

ARITHMETIC ELEMENTS

DGC Part
Number Function

100000021 4 -Bit Binary Full Adder (Look Ahead Carry)
100000296 4 -Bit Magnitude Comparator
100000144 5-Bit Comparator
100000068) Quadruple 2-Input Exclusive-OR Gate
100000365)
100000250 Quad Exclusive-OR Gate
100000206 4-Bit Quad Exclusive-NOR Gate
100000067 8-Bit Odd/Even Parity Generator/Checker
100000207 9-Bit Parity Generator and Checker
100000287 9-Bit Odd/Even Parity Generator/Checker
100000100) Look Ahead Carry Generators
100000170)
100000043 Arithmetic Logic Element
100000084) Arithmetic Logic Units/Function Generators
100000169)
100000306)

\

DG-02031
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CHARACTER GENERATOR

DGC Part
Number Function

100000150 High,—Spéed 64x7x5 Character Generator

06-02032

"REV. 03

I-xiv



DGC PROPRIETARY - This manuul contains proprietars informution of Data Generul Corporation tDGCI rev d for the limited purpose only
to service DGC equipment on the express condition that the informuation herein shall not be disclosed to others, and shall not be reproduced in
whole or in part, or used in whole or in part as the basis for manufacture or sale of items, without written permission.

COMMUNICATIONS CIRCUITS

DGC Part
Number Function

100000024 Dual Differential Amplifier
100000132 Dual Stereo Preamplifier

100000062) Differential Video Amplifier
100000314)
100000326)
100000372)

100000325 Dual Differential Amplifier

DG-02033
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COMPARATORS AND SENSE AMPLIFIERS

DGC Part
Number Function
100000060) Dual Comparator
.100000343)
#100000059) High-Speed Differential Comparator
100000157)
100000292 Voltage Comparator/Buffer
100000248 Sense Amplifier
100000052 Dual Sense Amplifier
100000118) Dual Sense Amplifiers
100000229)
100000298)
100000299)
100000322 Dual Differential Comparator
100000470 Voltage Comparator
100000506 Sense Amplifier
100000540 High-Speed 6-Bit Identity Comparator
DG-02034
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COUNTERS
DGC Part
Number Function
100000161 Divide-By-Twelve Counter

(Divide-By-Two and Divide -By-Six)

100000080) Presettable High-Speed Binary Counter
100000227)
100000153 BCD Decade Counter
100000047 4-Bit Binary Counter
100000038 BCD Decade Counter/Storage Element
100000028 4-Bit Binary Counter/Storage Element’
100000198 Synchronous 4-Bit Counter
100000252) Up/Down BCD Decade Counter
100000384)
100000128 Up/Down 4-Bit Binary Counter
100000358 35-MHz Presettable Decade and Binary Counters/Latches
100000377 Divide-By-Twelve Counter/Storage Element
100000331 4-Bit Binary Counter
100000391 Decade Counter
100000392 4-Bit Binary Counter
100000508 Up/Down Decade Counter
100000512 Up/Down Binary Counter
100000581 Synchronous 4-Bit Counters
DG-02035
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DECQDERS/DEMULTIPLEXORS

DGC Part
Number Function
100000092 Dual One-Of-Four Decoder
100000013 One-Of-Ten Decoder
100000189 One-0Of-Ten Decoder With Open Collector Qutput
100000178 BCD-To-Decimal Decoder
100000185) Decoders/Demultiplexors
100000223)
100000147 Dual 2-Line-To-4-Line Decoder/Demultiplexor
100000077 BCD-To-Decimal Decoder/Driver
100000143 BCD-To-Decimal Decoder/Driver
100000263 BCD-To-Seven-Segment Decoder/Driver
100000079) Memory Driver With Decode Inputs
100000307)
100000375 BCD-To-Decimal Decoder
100000509 BCD-To-Decimal Decoder
D6-02036
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FLIP-FLOPS/LATCHES

DGC Part
Number Function
100000011 Dual J-K Flip-Flop
100000053 Dual J-K Flip-Flop
100000115 Dual J-K Flip-Flop
100000160 Dual J-K Edge-Triggered Flip-Flops" ~»
100000162 Dual J-K Master/Slave Flip-Flop With Separate Clears and Clocks
100000172 Dual J-K Negative-Edge-Triggered Flip-Flops With Preset and Clear
100000017) Dual D-Type Edge-Triggered Flip-Flop
100000257)
100000300)
100000104 Dual D-Type Positive-Edge-Triggered Flip-Flops With Preset and Clear
100000082 Quad D-Type Flip-Flop
100000199 Hex D-Type Flip-Flop With Clear
100000200 Quadruple D-Type Flip-Flop With Clear
100000204 Hex D-Type Flip-Flop With Clear
100000205 Quadruple D-Type Flip-Flop With Clear
100000050) 4-Bit Bistable Latches
100000387)
100000145 8-Bit Addressable Latch
100000313 Dual J-K Flip-Flop, Individual Clocks and Presets
100000316 Dual J-K Flip-Flop, Common Clocks and Clears
100000342 Dual J-K Flip-Flop With Preset and Clear
D6-02037
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GATES/BUFFERS
DGC Part
Number Function
100000089 Quad 2-Input AND Gate
100000126 Triple 3-Input AND Gate
100000237 Triple 3¥Input Positive-AND Gate
100000259 Triple>3?Input Positive-AND Gate With Open-Collector QOutputs
100000119 Dual 4-Input Positive-AND Gate
100000023) Dual Pulse Shaper-Delay AND Gate
100000356)
100000357)
100000158) Quadruple 2-Input Positive-NAND Gate
100000340)
100000515)
100000036 Quad 2-Input NAND Gate
100000046 Quad 2-Input NAND Gate
100000003 Quad 2-Input NAND Gate
100000073 Triple 3-Input NAND Gate
100000004 Triple 3-Input NAND Gate
100000235) Triple 3-Input Positive-NAND Gate
100000327)
100000339)
100000249) Positive-NAND Gate
100000374)
100000005) Dual 4-Input NAND Gate
'100000009)
100000040)
100000007 8-Input NAND Gate
100000195) | 8-Input Positive-NAND Gate
100000337)
100000203 13-Input Positive-NAND Gate
100000175 Quadruple 2-Input Positive-NAND Gate With Open-Collector Qutputs
100000174 Positive-NAND Gate With Open-Collector Outputs
100000019 Quad 2-Input NAND Interface Gate
100000173 Dual 4-Input Positive-NAND 50 Ohm Line Driver
100000281 Quadruple 2-Input Positive-NAND Schmitt Trigger
100000066 Dual 4-Input Positive-NAND Schmitt Trigger
100000116 Quadruple 2-Input Positive-NAND Buffer
100000081 Quadruple 2-Input Positive-NAND Buffer
100000264 Dual 4-Input Positive-NAND Buffer
100000078 Quadruple 2-Input Positive-NAND Buffer With Open-Collector Outputs
DG-02038
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GATES/BUFFERS (CONTINUED)

DGC Part

Number Function
100000063 Quad 2-Input OR Gate
100000072 Quad 2-Input OR Gate
100000045 Quad 2-Input NOR Gate
100000061 Quad 2-Input NOR Gate
100000262) Quadruple 2-Input Positive-NOR Gate
100000330)
100000341)
100000366)
100000070 Dual 4-Input NOR Gate
100000107 Quad NOR Gate
100000123 Triple 3-Input NOR Gate
100000260 Triple 3-Input Positive-NOR Gate
100000069 Single 7-Input NOR Gate
100000196 Quadruple 2-Input Positive-NOR Buffer With Open-Collector Outputs
100000181 Expandable 4-Wide AND-OR Gate
100000182 4—2-3-ﬂ2—Input AND-OR-INVERT Gate
100000008 Single Extendable AND-OR-INVERT Gate
100000221 Expandable Dual 2-Wide 2-Input AND-OR-INVERT Gate
100000006 Dual Extendable AND-OR-INVERT Gate
100000049 Expandable 4-Input AND-OR-INVERT Gate
100000039 Dual Extender AND-OR-INVERT Gate
100000020) Hex Inverter
100000071)
100000076 Hex Inverter
100000090 6-Input Hex Inverter
100000159 Hex Inverter
100000098 Hex Inverter
100000121 CMOS Hex Inverter
100000133 Hex Inverter
100000188) Hex Inverter With Open-Collector Outputs
100000284)
100000265 Hex Schmitt-Trigger Inverter
100000305 Dual-5 Input Positive NOR Gate
100000399 Quadruple 2-Input Exclusive OR Gates W/Open-Collector Outputs
100000309 Hex Inverter
100000394 TTL-MOS Hex Inverter

DG-02038 and DG-02039
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GATES/BUFFERS (CONTINUED)

DGC Part
Number Function
100000310 Quad 2-Input NAND Gate
100000393 Quad 2-Input TTL-MOS Interface Gate
100000311 Quad 2-Input NAND Power Gate
100000376 Dual 2-Wide 2-Input AND-OR-INVERT Gates (One Gate Expandable)
100000312 10-Input NAND Gate
100000363 Hex Inverter W/Expandable (open base) or Translator Inputs
100000317 Triple 3-Input NAND Gate
100000364 Quadruple 2-Input Positive NAND Gate W/Open-Collector Outputs
100000323 Dual 4-Input NAND Power Gate With Expander
100000360 Hex Inverter
100000334 Triple 3-Input NAND Gate
100000342 Dual J-K Flip-Flops W/Preset and Clear
100000338 Dual 4-Input Positive NAND Buffers
100000472 Quad 2-Input Positive-NAND Gate
100000630 Quad 2-Input Positive~-NAND Buffer W/Open—Collector Outputs
DG-02039
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INTERFACE ELEMENTS

DGC Part
Number Function
100000146 Dual Line Driver
100000117) Dual Peripheral Drivers
100000154)
100000238)
100000247)
100000228)
100000231) Dual Peripheral Driver
100000385)
100000194 Quad MOS Clock Driver
100000091 Hex Buffer/Driver With Open-Collector High Voltage Outputs
100000122 Dual Line Receiver
100000295 Dual Line Receiver
100000105 Quad Line Receivers
100000124 Quadruple Line Receiver
100000197 Monostable Multivibrator
100000015 Retriggerable Monostable Multivibrator
100000222 Dual Retriggerable Monostable Multivibrator With Clear
100000106) Dual Retriggerable Resettable Monostable Multivibrator
100000321)
100000283 Low Power Dual Retriggerable Resettable Monostable Multivibrator
100000114 Dual Voltage Controlled Multivibrator
100000130) Asynchronous Receiver/Transmitter
100000536)
100000304 Dual Line Driver
100000502 Dual Monostable Multivibrators W/Schmitt-Trigger Inputs
100000487 MOS Clock Driver
100000505 Clock Driver
100000545 Quad Line Receiver
100000546 Quad MDTL Line Driver
100000625 Dual Peripheral Driver
100000626 Dual Peripheral Driver
100000627 Dual Peripheral Driver
DG-02040
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MEMORIES

’ BGC Part
- Number Function
100000266 64-Bit Random Access Read/Write Memory
100000074 64-Bit Random Access Memory
100000226 High-Speed Fully Decoded 64-Bit Memory
100000164 256-Bit Bipolar Random Access Memory
100000190 High-Speed Fully Decoded 256-Bit Random Access Memory
100000255 256-Bit Bipolar Random Access Memory
100000241 256-Bit Read-Write Memory With 3-State Qutputs
100000016 16-Bit Coincident Select Read-Write Memory
100000102) 256-Bit Read/Write Memory and Decoder/Driver
100000103)
100000214 2048-Bit MOD LSI Random Access Memory
100000211 16-Bit Associative-Content Addressable Memory
100000140) 256-Bit Bipolar Read Only Memory
100000141)
100000142)
100000148)
100000149)
100000215)
-100000216)

+100000217)
100000218)
100000219)
100000269)
100000270)
100000271)
100000272)
100000273)
100000274)
100000275)
100000276)
100000277)
100000278)
100000279)
100000280)
100000095) 256-Bit Bipolar Read Only Memory
100000096)
100000191 High-Speed Fully Decoded 1024-Bit Read Only Memory
100000208 256-Bit Bipolar Programmable ROM (32x8 PROM)
100000258 256-Bit Bipolar (32x8) Electrically Programmable Read Only Memory
100000256 1024-Bit Programmable Bipolar Read Only Memory
100000232 1024-Bit Field Programmable Bipolar PROM
100000245 1024-Bit Bipolar Programmable ROM (256x4 PROM, Open-Collector)
100000192 High-Speed Electrically Programmable 1024-Bit Read Only Memory
100000001 PNP Quad Core Driver
100000041 NPN Quad Core Driver
100000465 1024 x 1 Bit Bipolar RAM, Open-Collector
100000590 " 4096-Bit Random Access Memory

DG-02041
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MULTIPLEXORS
DGC Part
Number Function N
100000167) Quadruple 2-Line-To-1 Line Data Selector/Multiplexor
100000187)
100000233) Quadruple 2-Line-To-1 Line Data Selector/Multiplexor
100000240)
100000166 Dual 4-Line-To-1-Line Data Selector/i\/[ultiplexor
100000165 Data Selector/Multiplexor With 3-State Qutputs
100000186 8-Line-To-1-Line Data Selector/Multiplexor
100000297 Data Selector/Multiplexor
100000057) 2-Input, 4-Bit Digital Multiplexor
100000108)
100000083 2-Input, 4-Bit Digital Multiplexor
100000236 2-Input, 4-Bit Digital Multiplexor
100000282 2-Input, 4-Bit Digital Multiplexor
100000129) 3-Input, 4-Bit Digital Multiplexor
100000044)
100000086 Quad Two-Input Multiplexor
100000201 Quadruple 2-Input Multiplexor With Storage
100000048 Dual Four-Input Multiplexor
100000075 Eight-Input Multiplexor
100000168 Dual 4-Line-To-1-Line Multiplexor
100000225 8-Channel Differential Analog Multiplexor Complementary MOS (CMOS)
100000224 16-Channel Analog Multiplexor Complementary MOS (CMOS)
DG-02042
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OPERATIONAL AMPLIFIERS

DGC Part
Numbers Function
100000293 Operational Amplifier
100000294 Operational Amplifier
100000267 Operational Amplifier
100000156 High Performance Operational Amplifier
100000268 Dual Operational Amplifier
100000093 Monolithic Dual Operational Amplifier
100000242 Four Channel Programmable Amplifier
100000243 Wide Band, High Impedance Operational Amplifier
100000244 High Slew Rate F. E. T. Input Operational Amplifier
100000378 Monolithic Operational Amplifier
100000320 Monolithic Dual Operational Amplifier
100000333) Operational Amplifier
100000344)
DG-02043
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PHASE LOCKED LOOP

DGC Part
Number

Function

100000261
100000120

Phase Locked Loop
Phase Locked Loop

DG6-02044
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REGISTERS
DGC Part
Numbers Function
100000042 4 -Bit Shift Register
100000012 4-Bit Shift Register
100000134 4-Bit Data Selector/Storage Register
100000137 8-Bit Position Scaler
100000085 4-By-4 Register File
100000135) 4-Bit Bidirectional Universal Shift Register
100000234)
100000101 8-Bit Shift Register
100000111) Buffer Registers
100000109)
100000125)
100000112 Dual 8-Bit Shift Register
100000151 Hex 40-Bit Static Shift Register
100000152 1024-Bit Recirculating Dynamic Shift Register
100000171 16-Bit Multiple-Port Register File With 3-State Outputs
100000180 High-Speed 4-Bit Shift Register With Enable
100000510 8-Bit Parallel-In Serial-Out Shift Register
100000362 8-Bit Parallel-Out Serial-In Shift Register
100000511 8-Bit Serial-In Parallel-Out Shift Register
100000367 4-By-4 Register Files W/3-State Outputs
100000381 Dynamic Shift Register
100000383) Dual 2-Wide 2-Input AND-OR-INVERT Gates
100000504)
100000389 Parallel-Load 8-Bit Shift Register
100000390 Quadruple 2-Input Positive-NAND Gate W/Open-Collector Qutputs
100000436 Dual 144-Bit Mask Programmable Static Shift Register
100000541 8-Bit Parallel-Out Shift Register '
100000542 Parallel-Load 8-Bit Shift Register
D5-02045
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SPECIAL FUNCTIONS

DGC Part
Number Function
ki
100000136 Eight-Input Priority Encoder
100000002 16 Diode Array
100000131 General Purpose Transistor Array
100000193 Timer
100000127 Zero Voltage Switch
DG-02046
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VOLTAGE REGULATORS

DGC Part
Number Function
. - i i
100000026) Precision Voltage Regulator
100000094) ‘
100000318)
100000290 Three-Terminal Negative Regulator
100000359) Positive Voltage Regulators
100000380)
100000355 - Three-Terminal Positive Regulator
100000484 Three-Terminal Negative Regulator
DG-02047
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100000001

PNP Quad Core Driver

Pin Configuration

¢ M4
E : E 12

C : C 8
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Logic Diagram

100000002

16 Diode Array

‘REV. 03
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100000003

Pin Configuration

12
13

e

%J W

Quad 2-Input NAND Gate

Logic Diagram/Pin Designations

VCC = Pin 14
Gnd =Pin 7
Truth Table

All Inputs High = Low Out
Any Input Low = High Out

I-3
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100000004

Triple 3-Input NAND Gate

Pin Configuration

Logic Diagram/Pin Designations

P

2 D—L— 12 VCC = Pin 14
13——rJ Gnd = Pin 7

3 —-—l

4 3>___ 6 Truth Table

B

* ] All Inputs High = Low Out
> LDD__ . Any Tnput Low = High Out
10 —

i I—J

REV. 03
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100000005 100000009 100000040

Pin Configuration

Dual 4-Input NAND Gate

Logic Diagram/Pin Designations

Gnd = Pin 7

Truth Table
All Inputs High = Low QOut
Any Input Low = High Out

The 100000009 device has higher input-output
loading parameters than 100000005.

I-5
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B 100000006
N Dual Extendable AND-OR-INVERT Gates
ogic lagram
Logic Diagram/Pin Designations
| VCC = Pin 14
13 |5 Gnd = Pin 7
muDEa
— 11
10 ‘
. —i2 Truth Table
3 Do_ . (2-3)-(4-5) =86
4 2+3)+(@+5)=6
5
Four extenders may be tied to these terminals.
REV. 03 I-6
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100000007

8 - Input NAND Gate

Logic Diagram

Logic Diagram/Pin Designations

Pin 14
Pin 7

Vee=
Gnd

Truth Table

All Inputs High = Low Out
Any Input Low = High Out

i

13—
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100000008

Single Extendable AND-OR-INVERT Gate

Pin Configuration

oud O © w ™

Tury

Logic Diagram/Pin Designations

Pin 14
Pin T

¢

' | g Truth Table

Vee
Gnd

(1 -13)(2 -3)-(9 -10)-(4-5-6)=8
(1+13)+(2+3)+(9+10) +(4+5+6) =38

Four extenders (100000039) may be tied to these
terminals.

REV. 03
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100000005 100000009 100000040

Pin Configuration DUOI 4-|npuf NAND Gate

Logic Diagram/Pin Designations
i
& 2 _____1-£ X VCC = Pin 14
‘ 4__1—:>)_-—6 Gnd = Pin 7
5 —-—!———l ¥
I 1 Truth Table
10 _% }___ 8 All Inputs High = Low Out
2 ——
Any Input Low = High Out
) g

The 100000009 device has higher input-output
loading parameters than 100000005.
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s

Functional Block Diagram

LS

100000011

Sp

FF1

o

-

—1
Jk !
)
Jk

14

2_15

TRD
Jk

)
Ji

Sp
1

FF2
(0]

Co

Dual JK Flip-Flop

Logic Diagram/Pin Designations
Gnd = Pin 8 . ]

Truth Tables
o
Synchronous Operation

Before Clock After Clock
Outputs Inputs Outputs
One Zero| J K [One Zero

H L* X H
H H* X

L X L*
L X H*

o =
o= B s B

L
L
H

Asynchronous Operation

Outputs
One Zero

H H
H L
L H

Synchronous In-
puts Control

Inputs
Cp

o = &t
- = I

Synchronous Operation: The truth table defines
the next state of the flip-flop aftér a Low to High
transition of the clock pulse. The next state is a
function of the present state'and the J and K in-
puts as shown in the table,™ "

The L* symbol means that input does not go High
at any time while the clock is Low. The H¥*
symbol means that the input is High at some time
while the clock is Low. The X symbol indicates
that the condition of théf input has no effect on the
next state of the flip-flop. The H and L. symbols
refer to steady state High and Low voltage levels,
respectively.

REV. 03
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85 il

—

[e o]

OO OO0

Pin Configuration

100000012

o= N Ve

Logic Symbol
9 4 5 6 7
., .PE Po Pl P2 F’3
2 —J
10 Cp
3—k ez fo—11
‘ M_-R QO Q, Q; Q3

RERRR

I a5 14 1312

+

4-Bit Shift Register
Logic Diagram/Pin Designations

Ve = Pin 16
Gnd = Pin 8

Pin Nomenclature

PE Parallel Enable (Active
Low) Input

Py, Py, Py, P3 Parallel Inputs

J First Stage J (Active
High) Input

X First Stage K (Active
Low) Input

Cp Clock Active High Going
Edge Input

MR Master Reset (Active
Low) Input

Qp Q1, Q2, Q3 Parallel Outputs

Q3 Complementary Last
Stage Output

Truth Table
For Serial Entry

Qo at t(n+ 1)

[

L
Qo at tn (no change)
Q, at ty (toggles)

H H ]

PE = High, MR = High, (n+1) indicates state
after next clock.

oo

== R I e

Data entry is synchronous with the registers
changing state after each low to high transition
of the clock. With the parallel enable low, the
parallel inputs determine the next condition of
the shift register. When the parallel enable
input is high the shift register performs a one-
bit shift to the right, with data entering the
first stage flip-flop through JK inputs. By
tying the two inputs together D type entry is
obtained.

The asynchronous active low master reset
when activated overrides all other input
conditions and clears the register.

I-11
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100000013

Logic Symbol o One-Of-Ten Decoder
5 14 1 2 Logic Diagram/Pin Designations
]
— Gnd = Pin 8
Ao Ay Ap Az n
Pin Names
0123456789 Ag, Aq, Ay, A3=Addressed1n1:uts
131211109 3456 7 Truth Table
AgA1AgA3 | 0 1T 2 3 45 6 7 8 9|
Pin Configuration
L L L L L HHHHHHHHH
] HLLL HL HHHHHHIHH
1 l’_JA2 Vec |1 16
L HL L HHLHHUHEHEHHEEH
2 [as Ao 15 HHLL HHHLHHUEHEHUEHH
3 5 Ay 14 L LHL |HHHHLHHEHIHH
4 3 o 13 HL HL HHHHHLHHHH
5 7 TDIZ L HH L HHHHHEHELIHHEHH
_ _ H HH L HHHHHHHELHEH
6 :8 2] n
- C L LLH HHHHHHHHLH
7 09 3 0 HLLH|HHHHHEHEHEEHEHL
8 []GND al] 9 L HL H HHHHHHUHEHHH
HHLH HHHHHHHEHEHH
L LHH HHHHHHEHHHH|
HL HH HHHHHHHHHH
togic Diegram LEHH | HHHHHHHEHEHETH
8o &, As H HHH HHHEHHHHEHHH

Az
® g}@ ® :
’__\% The 100000013 is a multipurpose decoder designed

to accept four activeAIjHGH BCD inputs and to pro-
T vide ten mutually exqdusive active LOW outputs,
l as shown by the logic symbol.

T
11T ‘?n - ] LL? The logic design ensures that all outputs are
HIGH when binary codes greater than nine are
6@ T® E® 5 ;® 3@ E® ;® E@ §® applied to the inputs.

O - pin nuMBER The most significant Ag input produces a useful
inhibit function when the device is used as a
one-of-eight decoder.
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100000015

Pin Configuration

1 Ve 14
2 13
3 - NC 12
4 1
5 NC NC 10
6 Q Q NC 9
7 GND 8

Logic Diagram

Cx
Rx
Vee
1 13

—1)

Retriggerable Monostable Multivibrator

Logic Diagram/Pin Designations

Ve = Pin 14
Gnd =Pin 7
Triggering Truth Table
Pin Numbers
1 2 3 4 Operation
H-L H H H Trigger

H H-L H H Trigger
L X L-H H Trigger
X L L-H H Trigger
L X H L-H | Trigger
X L H L-H | Trigger

T (trigger) = (1 + 2)-3-4

Change of T from FALSE to TRUE causes
trigger.

H = HIGH voltage level > Vig
L = LOW voltage { Vy,

L—H = transition from LOW to HIGH voltage level
H~-L = transition from HIGH to LOW voltage level
X = Don'tcare (either HIGH or LOW voltage level)

This retriggerable monostable multivibrator
provides an output pulse whose duration and ac-
curacy is a function of external timing components.

This device has four inputs, two active HIGH and
two active LOW. This allows a choice of leading
edge or trailing edge triggering. The TTL inputs
make triggering independent of input transition
times. When input conditions for triggering are
met, a new cycle starts and the external capac-
itor is rapidly discharged and then allowed to
charge. An input cycle time shorter than the
output cycle time will retrigger the device and
result in a continuous true output. Retriggering
may be inhibited by tying the negation (Q) output
to an active LOW input. Active pullups are pro-
vided on the outputs for good drive capability
into capacitive loads.

I-13
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100000016

Logic Symbol

[

Xo-"-X3

_Wo

So

Yo-"-—Y3

v,

I

Pin Confi

—_

Y2
Y3
vVCe
X0
X1
X2

~N O O s W N

guration

H

Wi
Sq
So

w

N

o © O

GND
Wo
X3

] 8] W | | |

Logic Diagram

Y Y, v, 2
9 o 7
|
} S ? ]
L 1 L
m [ ,
T “}1 :q" ‘
o i s wn el B LTl
——— — e ——
. 17 e oy
41 re 44
+4 | e 4 m
g e el DU D e wn okl B U W I cun
1 : T D Enaes Nl
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L Hoe e F
- T [DERUE UUD S
e Al
R o e n eI
[ ! ; B
- | "‘_‘ i | ey
— % ——

X,Y — Address

Each square represents

one bit of storage.

16-Bit Coincident Select
Read-Write Memory

Logic Diagram/Pin Designations

VCC = Pin 4
Gnd = Pin 10

This device is comprised of 16-bit, bit-oriented,
non-destructive readout memory cells. These
memory cells, organized as 16 words by one
bit, are designed for high speed scratch-pad
memory applications.

The memory cell consists of 16 RS 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 volts) and holding the non-selected
address lines at logic "L level (0.7 volts).

As many as four locations may be addressed
simultaneously without destroying stored inform-
ation. 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 Sy output will be LOW and
the Sg output will be HIGH. If the addressed

bit location contains a "'0''y the Sy output will

be HIGH and the Sp output will be LOW.

Writing is accomplishe_(‘_]'\ by activating one of the
write amplifiers. To write a "'1"", the desired
bit location is addressed and the input of the
"write one' (W1) amplifier is raised to a HIGH
level. To write a '"0", the input of the "write
zero" (Wq) amplifier.is raised to a HIGH level,

The outputs are open-collector, which may be
wired OR for word expansion. (The output
transistors are off when none of the bits are
selected.) An external resistor should be
returned to Vo to pull-up the wired OR
outputs.

W — Write Input
S — Sense Output
REV. 03
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100000017 100000257 100000300 |

Dual D-Type Edge-Triggered Flip-Flop

Pin Connections

" PRESET PRESET _ Logic Diagram/Pin Designations
A élo | Ve = Pin 14
Gnd =Pin 7
e al? Nl o2
. Function Table
Inputs Outputs
2 =l 6 12 =18 ! —
D Q D Q Preset Clear Clock D| Q@ @
L H X X| H L
1 » 113
H L X X| L. H
CLEAR CLEAR L L X X | H* H*
H H t H| H L
H H i L| L H
H H L X| Qy Qo
Alternate Pin Connections
PRESET PRESET H = high level (steady state)
: L = low level (steady state)
! 3 X = irrelevant
3 6 n 8 t = transition from low to high level

Qp=the level of Q before the indicated input con-
ditions were established.

* = This configuration is nonstable; that is, it

2 5 12 0 will not persist when preset and clear inputs

return to their inactive (high) level.

CLEAR CLEAR Note: The 100000300 is a Schottky device.

REV. 03
1-15



) o i
DUL FHRUFIUELARY - 1N1S Manual contains proprietary” information of Data General Corparation (DGC) revealed {for the limited purpose only
to service DGC equipment on the express condition that the information hereéin shall not be disclosed t6 ofhers, and shall not be reproduced in .
whole or in part, or used in whole or in part as the basis:for manufacture or sale of items, without written permission. .

100000019

Pin Configuration

w & [ [ [ 5] [

R

Quad 2-Input NAND Interface Gate

Logic Diagram/Pin Designations
VCC = Pin 14
Gnd = Pin 7

Truth Table

VouT
H

ViN Vin

m =
== T = B

H
H
L

REV. 03
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100000020 100000071

Pin Configuration

Hex Inverter

Logic Diagram/Pin Designations
VCC Pin 14
Gnd =Pin 7

i}

147
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G o

Bs
16

1111 M

Z4 Ca
15 14

Pin Configuration

Co GND B

13

100000021

Ay z,

nlinlslin

n

Ay O

4-Bit Binary Full Adder
(Look Ahead Carry)

Logic Diagram/Pin Designations

VCC = Pin 5
Gnd = Pin 12
Truth Table
INPUT OUTPUT
WHEN WHEN
= =1
Co = 9%men| 0 nen
C2=0 Cr=1
A1 81 A 82 21 22 02 21 22 c2‘”
A3|/B3|/Aa|/Ba|/Z3|/T4|/Cs|/Z3|/%4|/Ca
o|o 0O|lO0]| O 0|0 1 1010
1 0 0|0 1 0|0 11 0
011 0|0 1 0|0 11 0
1 1 O(0] O 110 1 0
0|0 1 0|0 1|0 11 o
1 0 1 0 1 110 E 1011
o|1|1]|o| 1|10} 0|1
1 1 1 0| O o1 0 1
0|0 0 1 0 110 1 0
1 0 0 1 1 110 0 1
01l 1 0 1 1 110 | 1011
1 1 0 1 0 o1 7} 011
0|0 1 1 0 o1 0|1
1 0 1 1 1 0|1 1 1
0] 1 1 1 1 o1 1 1
1 1 1 1 0 1|1 1 1
Note:

Input conditions at Ay, Ap, Bj, Bg, and Cj are
used to determine outputs ¥1 and X9, and the
value of the internal carry Cy. The values at

C2, A3, B3, A4 and B4 are then used to determine
outputs I3, %4 and C4.

The 100000021 is a 4-Bit Binary Full Adder for
adding two four bit binary numbers. A Carry
Look Ahead circuit is included to provide minimum
carry propagation delays.

" REV. 03
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100000023 100000356 100000357

Logic Diagram Dual Pulse Shaper-Delay AND Gate

3
(Vee) a {INPUT PULL-)
(UP RESISTORS)
S
}
Schematic
Vee
4
5) 3
6 2
120
(7)1 .
&) 13 )
IR < T % r }]
| -l 1]
10
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100000024

Pin Configuration

L

\C v
. O s
s O nl
 C okl
s 7
¢ 1 s
7 [: 8

Basic Circuit Schematic
OUTPUT OUTPUT OUTPUT OUTPUT

V4’
INPUT eyt 3% INPUT INPUT
REFERENCE (TYPICAL)
SOURCE SOURCE
1 2
BIAS

— GND

Dual Differential Amplifier

Pin Designations

1. OQutput B 8. Source 2
2. OQutput A 9. Bias

3. Input A 10. Input D
4, Input B 11, Input C
5. Reference 12. Qutput C
6. Source 1 13. Output D
7. Ground 14. v+

The 100000024 is a dual high-frequency differen-
tial amplifier with associated constant current
sources and biasing elements contained within

a silicon monolithic epitaxial substrate. This
device is intended for RF-IF amplifier service
to beyond 100mHz. Circuit layout provides for
connection as either ahigh-gain, common-emitter,
common-base, cascade amplifier or a common-
collector, common-base, differential amplifier.
Automatic gain control may be applied to either
circuit.

1-20
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100000026 10000094 100000318

Pin Configurations
CURRENT LIMIT

CURRENT
SENSE M)

FREQUENCY
® COMPENSATION

INVERTING
INPUT

NON-INVERTING () 3

INPUT Vour
VREF c
\/_.
Note: pin 5 is connected to case
100000026
NC ] U H Pf]u(z:QUENCY
CURRENT LIMIT | 2 13 COMPENSATION
CURRENT SENSE |3 12| vt
INVERTING INPUT |4 1| ve
NON-INVERTING INPUT | 5 10| vour
VREF 6 9 VZ
v-|7 8 | NC
100000094

Equivalent Circuit

Tt MPERATURE 2 . FRECLEMCY

COMPENSATED CONPESATION,
ZENER INVERTIMG o
INPUT “

v
REF SERILS PASS

TRANSISTOR

@ NON-INVERTING

l INPUT

- CuT

VOLTAGE _

REFERENCE v )
CURRENT

AMPLIFIER oA

CURREMNT
SENSE

Precision Voltage Regulator

The 100000026(Can) and 100000094, 100000318(DIP)
are monolithic voltage regulators, consisting of a
temperature compensated reference amplifier,
error amplifier, power series pass transistor
and current limit circuitry. Additional NPN

or PNP pass elements may be used when out-

put currents exceeding 150mA are required.
Provisions are made for adjustable current
limiting and remote shutdown.

I-21
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CLOCK 1

100000038 100000028

Logic Diagrams

100000038

Bo Co

" (9) @

1”2»

(1]

CLOCK 2

h i

&
& ol

R
Lo

1
dﬁx

(6}

}-
DATA STROBE CP F?

&
Dot

CLOCK 1

Ag
5

(R}
Da B

[&])
be

100000028

8g Co
19 {2

8)

CLOCK 2

=
X

Q.

&
Lo

DATA STROBE

a

(13

RESET

110)

(3)

an

BCD Decade Counter/Storage Element
4.Bit Binary Counter/Storage Element

Logic Diagram/Pin Designations

Ve = Pin 14
Gnd = Pin 7

The 100000038 Decade Counter and the 100000028
16-State Binary Counter are four-bit subsystems.

The Decade Counter can be connected in the BCD
counting mode, in a divide-by-two and divide-by-
five configuration or in the Bi-Quinary mode.

The Binary Counter may be connecté_d as a divide-
by-two, eight, or sixteen counter.

Both devices have strobed parallel-entry cap-
ability so that the counter may be ‘s‘et?‘“to, ‘any
desired output state. A '"1'" or "0" at a data
input will be transferred to the associated output
when the strobe input is put at the 0" fevel.

Both units are provided with a reset input which
is common to all four bits. A ''0'" on the reset
line produces "'0" at all four outputs.

The counting operation is performed on the falling
(negative-going) edge of the input cloek pulse;
however, there is no restriction on the transition
time since the individual binaries are level-
sensitive.

REV. 03

g 1_22




DGC PROPRIETARY - This manual contains proprietary information of Data General Corporation (DGC) revealed for the limited purpose only
to service DGC equipment on the express condition that the information herein shall not be disclosed to others, and shall not be reproduced in
whole or in part, or used in whole or in part as the basis for manufacture or sale of items, without written permission.

VCC

Pin Configuration

100000036

12

W

(8]

i— ~

Quad 2-Input NAND Gate

Logic Diagram/Pin Designations
VCC Pin 14
Gnd = Pin 7

11

I-23
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100000038 100000028

Logic Diagrams

[SF2

I

100000038
8y ) %o
15) 9 i2) ] uz
—J [ 3 a ] [
CLOCK 1 i U
8) = - =
L Ik a L 1K K Q
Sq Ry S¢ R4 Sa__ Rg
CLOCK 2
[(3)
DATA STROBE ? ﬁ E
[hl
13
RESET
4 110} 3 IR
Da Dg D¢ Pp
100000028
Ao Bo
5: 19
—s Q J a J
CLOCK 1
18 a A
' 1K aQ X Q K
Sa PRq Sq Ry Sa
cLOCK 2 T
e ! ‘
DATA STROBE F T T
i
)
» |
RESET L/
& 10, o3
Da Dg D¢

BCD Decade Counter/Storage Element
4-Bit Binary Counter/Storage Element

Logic Diagram/Pin Designations

VCC = Pin 14
Gnd = Pin 7

The 100000038 Decade Counter and the 100000028
16-State Binary Counter are four-bit subsystems.

The Decade Counter can be connected in the BCD
counting mode, in a divide-by-two and divide-by-
five configuration or in the Bi-Quinary mode.

The Binary Counter may be connecfed as a divide-
by-two, eight, or sixteen counter.

Both devices have strobed parallel-entry cap-
ability so that the counter may be seét-to any
desired output state. A ""1" or '"'0'"-at a data
input will be transferred to the associated output
when the strobe input is put at the ""0% level.

Both units are provided with a reset input which
is common to all four bits. A "0" on the reset
line produces ""0" at all four outputs.

The counting operation is performed on the falling
(negative-going) edge of the input clock pulse;
however, there is no restriction on the transition
time since the individual binaries are level-
sensitive.
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100000039

Dual Extender AND-OR-INVERT Gates

Logic Diagram

Logic Diagram/Pin Designations

Vcc = Pin 14
— | | Gnd Pin 7

mIARKIA

5 —1 Truth Table
9
& 4.5-6-8=79
8 — — |0 e
4+5+6+8=9

Extender for use with 100000006 and 100000008.
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100000005 100000009 100000040

Pin Configuration

2_.

9 —

i —
4—+——
5_._l
10—
]

12 —

D+
D

13—

Dual 4-Input NAND Gate

Logic Diagram/Pin Designations

VCC = Pin 14
Gnd =Pin 7
Truth Table

All Inputs High = Low Out
Any Input Low = High Out

The 100000009 device has higher input-output
loading parameters than 100000005.

4y
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100000041

Pin Configuration NPN QUOd Core Driver

127

REV. 03



DGC PROPRIETARY - This manual contains proprietary information of Data General Corporation (DGC) revealed for the limited purpose only
to service DGC equipment on the express condition that the information herein shall not be disclosed to others, and shall not be reproduced in
whole or in part, or used in whole or in part as the basis for manufacture or sale of items, without written permission.

Pin Configuration

100000042

E Vee
14| Dp
% SHIFT
E Dour
E Dour

T_o'| LOAD
E Cour

Logic Diagram

Co
Rpil T@‘
™ A
°a < e P 04' s %o
a % g < 3 B
< < c <
cuocx T ¥ bi
. D
o5 -
“ T T
1
suir
"
Loao P )
nor o 12) 5 " an
3 o % % g

4-Bit Shift Register

Logic Diagram/Pin Designations

VCC = Pin 16

Gnd = Pin 8

Truth Table
Control State Load Shift
Hold 0 0
Parallel Entry 0
Shift Right 0 1
Shift Right 1 1

This 4-bit shift register has both a serial and a
parallel data entry capability.

The data input lines are single'-endéd true input
data lines which condition their specific register
bit location after an enabled clocking transition.
Since data transfer is synchronous with clock,
data may be transferred in any serial/parallel
input/output relationship.

This device provides a direct reset (Rp) and a
Dout line.

The internal design uses level sensitive binaries
which respond to the negative-going clock
transition. A buffer clock driver is included to
minimize input clock loading.

Mode control logic is available to determine
three possible control states. These register
states are serial shift right mode, parallel
enter mode, and no change or hold mode. These
states accomplish logical decoding for system
control. The control modes are shown in the
truth table.

For applications not requiring the hold mode, the
load input may be tied high and the shift input
used as the mode control.

Note: The 100000520 is a Schottky device.
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100000043

Pin Configuration

X323
Y 322
Xz— 21
Y —120
X,—g 19
Ys—-3 18
Xor—33 17
Ya—13 16
Cr 115
Cs E: 14
Ce D 13

1 TF—{Emn
2 C—Cin
3 1

4 12

5 C——3rCiv
6 CI—4

7 C1—5

8 C—f
9 Ot
10 C1H—{fs
1 O fe
12 :—4GND

Logic Diagram

T —
+ 1
2 .
i L
@ .
5
-
@ l
I 5
s
INN‘” L e
[N Ay "y Ay 8y
w0 " s e
e " [ [

Functional Block Diagram

Cin Cinw Xy¥y Xa¥p X3¥3 Xg Ve Epnm
-] Q0 [¢)
S—
[ -
LOOK—AHEAD TRANSFER TERM
Ap A ®B,
CARRY TERM s .3
' X, ® Y ORX, -V,
'h

Arithmetic Logic Element

Logic Diagram/Pin Designations

A" = Pin 24
CccC
Gnd = Pin 12
Truth Table
CINH=1—®A[ =1
C|NH:0‘—>AH"3
CIN|A1 Ay Xy Yy[Ap A X3 Y2|A3 A3 X3 Y3|Ag
0|0 © 0 ©]0 0 0 0o ©0 0 00
1/t o 0o 100 o o0 10 o o 1o
o 1 0(0 o 1t oo o 1 o0 |o
| o 1 1|1 6 1 1 (v 0 1 o1
‘ 1 0 0lo 1 0 o0fo 1 0 oo
1o 11 1 0 11 10 1|1
L T T R T SR T T E RN TR
1 1 1 1 1 1 1 1 1 1 1 1

This arithmetic logic element is a monolithic gate
array incorporating four full-adders structured in
a look-ahead mode. The device may be used as
four mutually independent exclusive NOR or AND
gates by proper addressing of the inhibit lines.

As a four-bit adder, this device permits high
speed parallel addition of four sets of data and
has both simultaneous addition on a character to
character and on a bit to bit basis.

When true input variables are used, the true sum
is formed at the f output. Inverted input variables
produce the complement of the sum of the true
variables.

The carry-outs available are: Internally Generated
(Cg), Propagated (Cp) and Ripple (CR).
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100000129 100000044

Logic Diagrams

100000129
(Active Pull-up)

Ao B Cq
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DATA mNPUTS
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100000044
(Open Collector)
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S Az 8y
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@ (13 {19} | 118}
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R R B
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CHANNEL
SELECT

CHANNEL

SELI

outPuT
ENABLE

3-Input, 4-Bit Digital Multiplexer

Logic Diagram/Pin Designations

VCC = Pin 24
Gnd = Pin 12

Truth Table

Channel
Select
So S1

Output
Enable
'044

Data
Complement

Data
Outputs

1 1 0

—t

=

[ I e N B - A o T

M O = O = O = O

W O O o= O O =

[ I R O T T == T == T =

[ B T e e
@] Q

"‘"‘.’:s'?lsblcz :95:?

ECT

X = Either state.

The 3-input, 4-bit multiplexer is a gating array
whose function is analogous to that of a 4-pole,
3-position switch. Four bits of digital data are
selected from one of three inputs. A 2-bit
channel-selection code determines which input
is to be active.

The data complement input controls the condi-
tional complement circuit at the multiplexer
output to effect either inverting or non-inverting
data flow.

The 100000129 employs active output structures
to effect minimum delays; the 100000044 utilizes
bare collector outputs for expansion of input
terms.

The 100000044 may be expanded by connecting its
outputs to the outputs of another 100000044. Pro-
vision is made for use of a 3-bit code to determine
which multiplexer is selected; thus, eight multi-
plexers may be commoned to effect a 4-pole,
24-position switch.
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100000045

Pin Configuration

Quad 2-Input NOR Gate

Logic Diagram/Pin Designations

VCC = Pin 14

Gnd =Pin 7

Truth Table

ViN ViN Vour

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

I-31

REV. 03



DGC PROPRIETARY - This manual contains proprietary information of Data General Corporation (DGC) revealed for the limited purpose only
to service DGC equipment on the express cpndition that the information herein shall not be disclosed to others, and shall not be reproduced in
whole or in part, or used in whole or in part as the basis for manufacture or sale of items, without written permission.

100000046

Pin Configuration

[ [ [ [ [l

Vee | IOI__L?' m
> D

Quad 2-Input NAND Gate

Logic Diagram/Pin Designations
VCC = Pin 14
Gnd = Pin 7
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100000153 100000047

Logic Symbol BCD Decade Counter-4 Bit Binary Counter

Logic Diagram/Pin Designations

9 3 4 5 6
L]

PE Py Py Py P3 Gnd =Pin 8
7 —4 CEP Pin Names
10 —J CET T7cb— 15 PE.............. Parallel Enable (Active LOW)
) Input
MR Qy Qy Q; Qg Py, Py, Py, P3.. Parallel Inputs
? I ‘ l l CEP............ Count Enable Parallel Input
CET............ Count Enable Trickle Input
' 4 A CP......cvivn... Clock (Active HIGH Going
Pin Configuration Edge) Input
1 E‘ﬁﬁ NS Vee D 16 MR ............. Master Reset (Active LOW)
Input
2[]ecr TC j 15 Q0. Q1. Qg, Qg.. Parallel Outputs
-, A k.. | TC.......i.. inal
3 E Po Qg D 14 TC Terminal Count Outputs
4 E P4 Q, :l 13 Mode Selection
5 E P, a, : 1 PE CEP CET Mode
L L L Preset
6 p Q 1 L L H Preset
E 3 3 j L H L Preset
7d CEP CET : 10 L H H Preset
H L L No Change
== H L H No Change
GND PE 9
8 ] :l H H L No Change
H H H Count
Logic Diagrams
(MR = HIGH)

.100000153

Terminal Count Generation

100000153 100000047

CET | (Qo-Q1-Q2:'Q3)|(Q0-Q1:-Q2:Q3)| TC
L L L L
L H H L
H L L L
H H H H

TC = CET- Qo' Q1- Q2 Q3 (100000153)
TC = CET- Qp- Q1 Q' Q3 (100000047)

Positive Logic:

H = HIGH Voltage Level
L = LOW Voltage Level

The 100000153 is a high speed BCD decade counter,
and the 100000047 is a high speed binary counter.
Both counters are fully synchronous with the clock
pulse driving four master/slave flip-flops in
parallel through a clock buffer.  During the

Continued .
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100000047

100000153

Logic Equations
Count Enable = CEP * CET * PE

TC for 100000153 = CET * Q¢ - Q1 - Qg * Q3
TC for 100000047 = CET * Qg * Q1 * Qg * Q3
Preset = PE - CP + (rising clock edge)
Reset = MR

Note: The 100000153 can be preset to any state

but will not count beyond 9.
11, 12, 13, 14 or 15, it will return to its normal
sequence within two clock pulses.

If preset to state 10,

100000153 100000047

Continued

LOW to HIGH transition of the clock, the master
is inhibited from further change. After the
masters are locked out, data is transferred from
the master to the slaves and reflected at the out-
puts. When the clock is HIGH, the masters are
inhibited and the master/slave data path remains
established. During the HIGH to LOW transition
of the clock, the slave is inhibited from further
change, followed by the enabling of the masters
for the acceptance of data from the counting logic
or the parallel entry logic.

The three control inputs, Parallel Enable (PE),
Count Enable Parallel (CEP), and Count Enable
Trickle (CET), select the mode of operation.
When the conditions for counting are satisfied,
the rising edge of a clock pulse will change the
counters to the next state of the count sequence
shown in the State Diagram. The Count Mode is
enabled when CEP and CET 1nputs and PE are
HIGH.

These devices can be synchronously greset
from the four Parallel inputs (Pg-3) when PE
is LOW. When the Parallel Enable and Clock
are LOW, each master of the flip-flops is con-
nected to the appropriate parallel input (Pg-3)
and the slaves (outputs) are steady in their pre-
vious state. When the clock goes HIGH, the
masters are inhibited and this information is
transferred to the slaves and reflected at the
outputs. The parallel enable input overrides
both count enable inputs, presetting the counter
when LOW.

Terminal count is HIGH when the counter is at .
terminal count (state 9 for 100000153 and state
15 for 100000047), and Count Enable Trickle is
HIGH, as shown in the logic equations.

When LLOW, the asynchronous master reset over-
rides all other inputs resetting the four outputs
LOW.

Conventional operation, as shown in the Mode
Selection table, requires that the mode control
inputs (PE, CEP CET) are stable while the
clock is LOW,

REV. 03 :
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Dual Four-Input Multiplexer
Logic Symbol
Logic Diagram/Pin Designations
1211109 45 6 7 Vcc = Pin 16
L1 (1]
: . v Pin Names
| .
—so OOI m|20|30 lOb'Ib |2b|3b S0s S1 cveveens «e.... Common Select Inputs
Multiplexer A
Igas I1a, I2a, I35 .. Multiplexer Inputs
S, Za Zo z b Zb Zaeoeiann.., Cereeees Multiplexer Output
| 2ttt Complementary Multi-
? l “ ? ‘ plexer Output
Multiplexer B
Iow I1bs I2p, ISp ... Multiplexer Inputs
14 15 2 ! A Multiplexer Output
Zheeeeenn RN «+.. Complementary Multi-
Pin Configuration plexer OUtput
T Truth Table
t Eb VCC:| 18 Select
2 L zp, z,H 15 Inputs Inputs Outputs
3 [ S| Z, 1 14 So S1 Ioa I1a I2a I3a | Za  Za
., L L L X X X L H
« Hlop soH 13 L L| H X X X |H L
501 yp 10dHd 12 H L | X L X X |L H
ul :] H L X H X X H L
6 2b o 11 L H| X X L X | L H
7 | 4 | 10 L H X X H X H L
78 "3 'aaH H H| X X X L |L H
8 GND jz4l] o H H| X X X H | H L
So  S1 Iob Tipb  Izb I3b | Zb  Zb
Logic Diagram L L L X X x L H
| 1 I o | | | I L L H X X X H L
Oc te { 2a 3a ob b 2b 3b H L X L X X L H
® 100100 :®©®® 0 x|l x ® x xl|l®8 1
So - L H| X X L X |L H
i e I H1 L H| X X H X | B L
® - U0 H H| X X X L |L H
H H X X X H H L
L = LOW Voltage Level
H = HIGH Voltage Level
X = Either HIGH or LOW
Logic Level
O = PIN NUMBER ® _@ @ L@
. z, I, Z, z, The 100000048 is a monolithic, high speed, Dual
Four-Input Multiplexer circuit, consisting of two
multiplexing circuits with common input select .
logic. Each circuit contains four inputs and fully
buffered complementary outputs. This devicecan
generate any two functions of three variables. It
may be cascaded to multiple levels so that any
number of lines can be multiplexed on to a single
output bus.
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Pin Configuration

100000049 }

Expandable 4-Input AND-OR-INVERT Gate

Vee " 6 F £ X Y Logic Diagram/Pin Designations
14 13 12 1 0 9 8
I Vcce = Pin 14
Gnd = Pin 7
Both expander inputs are used simultaneously for
expanding. If expander is not used,leave X and X
pins open,
r Positive logic: Y = (ABCD) + (EFGH) + (X)
[ 2 3 4 5 6 7
A B c D X NC  GND
REV. 03 1-36
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100000050 100000387

Pin Configuration 4.Bit Bistqble LGtCheS

ENABLE Logic Diagram/Pin Designations
1Q 2Q 20 12 GND 3Q 3Q 4Q Pin 5

V —
w| |15 [1a] [ 2 nl w9 cC

Gnd = Pin 12
1 |

J l Function Table
Q DM D Q

(Each Latch)

G G

J Inputs Ouputs_

0 ol— Mo a D G Q Q

|7 L H L H
| \ [ H H| H L

1 2 3 4 5 6 1 8 _
10 1D 2D ENABLE Vce 30 4D 4Q X L Q() Qo

’ 34

H = high level; L = low level; X = irrelevant.
Qq = the level of Q before the high-to-low
transition of G.

These latches are suited for use as temporary
storage for binary information between processing
units and input/output or indicator units. Informa-
tion present at a data (D) input is transferred to
the Q output when the enable (G) is high, and the
Q output will follow the data input as long as the
enable remains high. When the enable goes low,
the information (that was present at the data in-
put at the time the transition occurred) is retained

at the Q output until the enable is permitted to go
high.

|
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100000052

Pin Configuration DUCII Sense Amplifier
Veer m,? BEOUﬁUTG NDZOUBTPU?RBO . NC eNDy Logic Diagram/Pin Designations
w s |l a{el{n]u]]s Veey = Pin 16
VCC2 = Pin 8
Gnd 1 = Pin 9
r Gnd 2 = Pin 13
Truth Table
1t{t21131]41]|51|67]]7]]|8
Cext AL P2 VotV B B Ve INp+ STROBE A =0UT A
INPUTS INPUTS WA' STROBE A - —OUT A

INg* STROBE B = OUT B
INg* STROBE B = OUT, B

REV. 03
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_ A _
Dual J-K Flip-Flop
Logic Diagram/Pin Designations
Voo = Pin 14
Logic Diagram Gnd =Pin 7
*(1.6) SET 4————1 Truth Table
J 3 — ob—s (o) * J K Qn QN+1
? - 0 0 0 0
(0.6) K 2 ob—s (10) 0 0 1 1
(3.2) CLOCK 13 0 1 0 0
(3.2) RESET | 0 1 1 0
(0.6) Je 11 af—s9 o 1 0 0 1
T 1 0 1 1
(0.6) K 12 ———— Q 8 (i0) 1 1 0 1
l 1 1 1 0
(1.6) SET 10
*Loading Max. Shown in Parenthesis
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Logic Diagram

A% B A

1
WP fie
_If) _(_) .—()

100000057 100000108

8 Ay By Ay Dy

2-Input, 4-Bit Digital Multiplexer

Logic Diagram/Pin Designations

VCC = Pin 14
Gnd = Pin 7
Truth Table
Select Lines Outputs
So S1 fh (0,41, 2, 3)
0 0 B,
0 1 By
1 0 A,
1 1 * 1

The 2-Input, 4-Bit Digital Multiplexer is a mono-
lithic array utilizing TTL circuit structures. The
100000108 features a bare-collector output to
allow expansion with other devices.

The multiplexer is able to choose from two dif-
ferent input sources, each containing 4 bits:

A = (Ag, A1, Ag, A3); B=(Bg, B1, B, B3).
The selection is controlled by the input Sg, while
the second control input, Si, is held at zero.

For conditional complementing, the two inputs
(Ap, Bp) are tied together to form the function
TRUE/COMPLEMENT, which is needed in con-
junction with added elements to perform Addition/
Subtraction. Further, the inhibit state Sp =S;.=1}
can be used to facilitate transfer operations in an -
arithmetic section. '
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100000059 100000157 100000324

Pin Configurations

100000059, 100000324

NON INVERTING (') ‘ sQNC
INPUT >

INVERTING
INPUT ®

V-
Note: Pin 4 connected to case.

b

100000157

NC

GND

NON.INVERTING
INPUT

INVERTIN G
INPUT
NC

V-

ENIEEEREREEEN

NC

High-Speed Differential Comparator

The 100000059, 100000324(CAN) and
100000157(DIP) are differential voltage compara-
tors intended for applications requiring high
accuracy and fact response times. Constructed on
a single silicon chip, the devices are useful as a
variable threshold Schmitt trigger, a pulse height
discriminator, a voltage comparator in high-
speed A/D converters, a memory sense amplifier
or a high-noise immunity line receiver.

: . 03
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100000060

Pin Configuration

sTroBE 1 () () STROBE 2
INVERTING INVERTING
INPUT | ® o INPUT
NON-INVERTING ) Y NON-INVERTING
INPUT | INPUT
V-

100000060

Dual-In-Line Package

100000343

Dual Comparator

This device is a dual, differential voltage
comparator intended primarily for core-memory
sense amplifier applications. The devicefeatures
high accuracy, fast response times, large input
voltage range, low power consumption and com-
patibility with practically all integrated logic
forms.

When used as a sense amplifier, the threshold
voltage can be adjusted over a wide range, almost
independent of the integrated circuit character-
istics. Independent strobing of each comparator
channel is provided. | : '

4 Y L.
LM7HIIC
-} INPUT “A" 2 13 STROBE “A"
(+) INPUT A" 3 =t } — 12 GROUND
Ve (SUPPLY) & —— r—-n *Vec (SUPPLY)
{+) INPUT "B § =t — 10 QUTPUT
(-) INPUT 8" § = b b— 9 STROBE "8"
7 — — s
100000343
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100000061

Quad 2-Input NOR Gate

Pin Configuration

Vee Logic Diagram/Pin Designations

Pin 8

t Vce

14 13 12 I 10 9 8 Gnd =Pin1l

Il

— -

1-43
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100000062
100000326

Pin Configuration

Top View

131}
GAI SELECT

37
GAIN SELECT

(LI

INPUT 2 ()

8
GAM SELECT

Sig
GAIN SELECT

100000062, 100000326

TO-116 DUAL IN-LINE

weur 2P ™ weur
ne. [ |2 ul__]ne
e[| 2f  Jon
e[ |4 ] I
v 5 o[ v
e[ s s e
oureur 2[_|-— [ Jourpury

100000314, 100000372

100000314
100000372

Differential Video Amplifier

This device is a monolithic two-stage
differential input, differential output video
amplifier. Emitter follower outputs enable the
device to drive capacitive loads and all stages
are current-source biased to obtain high power
supply and common mode rejection ratios. This
device provides fixed gains of 10, 100, or 400
without external components, and adjustable
gains from 10 to 400 by the use of a single
external resistor. No external frequency com-
pensation components a're required for any gain
option.

REV. 03
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100000063

Pin Configuration Quad 2'Inpr OR Glee

Logic Diagram/Pin Designations
VCC = Pin 14

3 Gnd = Pin 7

3 1+2

1l

1l

00

1-45
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100000066

Dual 4-Input Positive-NAND Schmitt Trigger

Pin Configuration

vee 2D 2C NC 2B 2A 2y Logic Diagram/Pin Designations
w| 3 Jel (n] Jw| 9] 8] Ve = Pin 14
‘ ’_] Gnd = Pin 7
NC = No internal

| connection
o

Positive logic: Y = ABCD

A 1B NC 1C 1D 1Y GND
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p————————— INPUTS

100000067

Pin Configuration

5 4 3 2 1 0
14 13 12 n 10 9 8
Vce

7

4 3 2 1
0

EVEN 0DD s >

INPUT INPUT EVEN ODD

LU

1
6

DATA
INPUTS 4

INNTS{

0DD O

2
7

: GND
3 4 5 6 7
EVEN ODD Z-EVEN I-O0D
— INPUTS —'— QUTPUTS —

Logic Diagram

H>o

EVEN O

Z-EVEN
OouUTPUT

E-0DD
OUTPUT

8-Bit Odd/Even Parity Generator/Checker

Pin Designations

Vee = Pin 14
Gnd =Pin 7
Truth Table
Inputs QOutputs
2of 1's at 2 z
0 thru 7 Even | Odd | Even | Odd
Even 1 0 1 0
Odd 1 0 0 1
Even 0 1 0 1
Odd 0 1 1 0
X 1 1 0 0
X 0 0 1 1

X = irrelevant.
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100000068

Pin Configuration

Vee 4B 4A a4y 3B 3A 3y
14 i3 12 1 10 9 8
A}
- | | ———
| 2 3 4 5 6 7
1A 18 Iy 2A 28 2y GND

100000365

Quadruple 2-Input Exclusive-OR Gate

Logic Diagram/Pin Designations
VCC = Pin 14
Gnd = Pin 7

Positive logic: Y=Ae B

Note: The 100000365 is a Schottky device.

REV. 03
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100000069

Single 7-Input NOR Gate

Pin Configuration

Vee Logic Diagram/Pin Designations

—>

Pin 8
Pin 1

It

Vce
a3 i) |n o] |9 8 Gnd

— -
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Pin Configuration

Vee

14 i3 12 1 10 9 8

— ~

100000070

Dual 4-Input NOR Gate

Logic Diagram/Pin Designations

VCC = Pin 14

Gnd =Pin 7

REV. 03
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100000020 100000071

Pin Configuration

[ [ [F F GG

N[N

Hex Inverter

Logic Diagram/Pin Designations
VCC Pin 14
Gnd = Pin 7

I

I-51
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| 100000072

Quad 2-Input OR Gate

Vee Logic Diagram/Pin Designations

Pin Configuration

VCC = Pin 8
Gnd =Pin1l

H— —
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100000073

Pin Configuration Trip|e 3-|npu1’ NAND Gate

Vee Logic Diagram/Pin Designations
t Vo = Pin 14

Pin 7

]

sl 2]l lolliol]lslls Gnd

W ~

1-53
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‘ce

2

L

100000074

Logic Symbol

4 6 10 12

cs
Ao
Aq
A2
A3

T j0— w

0y Dy D3 Dy

RAN
16W X 48

01 Oy O3 04

A

LG

T

5 7 9 11

Pin Configuration

A, A3 D, 04 D3 O3

10

e

GND

NOTE: PIN 1 is marked for orientation.

64-Bit Random Access Memory .

Logic Diagram/Pin Designations

Ve = Pin 16

Gnd = Pin 8

Truth Table

Inputs Outputs Mode

TS W D 0O
H L L H No Selection) Note
H L H L No Selection)
H H X H No Selection
L L L H Write ""0"
L L H| L Write "1
L H X | Dj(ty-x)| Read
H = HIGH Voltage Lev‘e‘ly
L = LOW Voltage Level

Note: When the chip select CS input is HIGH
and the Write Enable W is LOW data
is not written into the-memory.  How-
ever, the data outputs do follow the

data inputs inverted.

The 100000074 is a 64-bit RAM, using Schottky
diode clamped transistors. The memory is
organized as a fully decoded 16-word memory of
4 bits per word. Memory expansion is provided
by an active LOW Chip Select (CS) input and open
collector OR tieable outputs. Chip selection for
large memory systems can be controlled by
active LOW output decoders. -

An active LOW Write line (W) controls the writing/
reading operation of the memory. When the Chip
Select and Write lines are LOW the information

on the four Data Inputs, Dj to D4, is written into
the addressed memory word.

Reading is performed with the Chip Select line
LOW and the Write line HIGH. The information
stored in the addressed word is read out on, the
four inverting inputs, 0y to 04.

Whenever the write enable is LOW the four» out-
puts of the memory follow the four data input
lines inverted. :

Any time the chip select is HIGH and the write
enable is HIGH, all four outputs go HIGH.

Continued ."..

&+
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100000074

Continued

Logic Diagram

Ay A, A, Ag (3

2|

0y Dy D D

£

T

il
CELL CEL
10-1 91
CELL CELL CELL
10-2 2 7.2 2
CELL CELL CELL CELL CELL CELL CELL
11 3 1 9 3 8-3 7.3 6-3 3
LL
4

|=

as
@=
GE

CELL CELL

CELL
15-1 14-1 51

CELL CELL
15-2 14-2

é’ CELL| | [cECL
15-3) T14-3

CeLL| | fcecc

. 15-4] | 14-4

CELL

FEAEN
I iy

E
CELL CE cecc| [Jcect] |Jeect] Lcece] Lcect
T1-4 9- 84 7 6.4 5-4 4.4

5y O3 0 Oy
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100000075

Eight-Input Multiplexer

Logic Diagram/Pin Designations

() =Pin Numbers

Logic Symbol
A% = Pin 16
10123456 79 cC
Gnd = Pin 8
Pin Names
Sg> S1, Sg ... Select Inputs
............ Enable (Active LOW) Input
Iptolg...... Multiplexer Inputs
Zovvoiia.n, Multiplexer Qutput
Zevieirinaans Complementary Multiplexer
Output
Truth Table
14 15 E S3S1S0 1o 11 19713 14 15 Ig I7|Z Z
Pin Contiguration HX X X X X X X X X X X1H L
L L LLLXZXZXZXZXZX X|[HL
‘E'o vee [ s L LLLHZXZXZXZXTZXZXZX|LH
Inll Hat L LLHXLZXZXZXZXZXX|[HL
_ L L L H X HX X X X X X|L H
3E‘2 Z 14 .
L L HL X XL X X X X X|H L
« 2] L L HL X X HXZX X X X|L H
5[:414 s [ L L HH X X XL X X X X|H L
. L L HH X X X HX X X X|L H
6[:‘5 50:]H |
L HLL X XX XL X X X|H Lj
’E‘G 7o L HL L X X X X HZX X X|L H
e[ oo '7;]9 L HL HX X X X XL X X|H L
L. H L H X X X X X HX X|L H
L HHL X X X X X XL X|H L
Logic Diagram
L HHL X X X X X X HX|L H
. 5o %0 %o Y5 9 e o 9@/ |L H H H X X X X X X X L[H L
520——%—T—% -
@ L H HHX X X X X X XIH|L H
S'O_—D"_T_‘v
SOLW H = HIGH voltage level
. ) T L = LOW voltage level
l 1? T 7 %J X = Level does not affect output.

The 100000075 is a monolithic, high speed, eight-
input digital multiplexer circuit. It can be used
as a universal function generator to generate any
logic function of four variables. It is a 1dgical
implementation of a single-pole, 8-position switch
with the switch position controlled by the state of
three Select Inputs, Sg, Sp and Sg. 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 out- |
put is LOW, regardless of all other inputs. I

Continged oo
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100000075

Continved

The logic function provided at the output is:

Z = E-(I9-Sp-S1-Sg + I1-S0-51-Sg +
12-S0-S1-S2 +13.S0-S1-52 + I14. So-
S1-S2 + 15.80-51- 82 + 16-Sg-S1-S2 +
I7.S0-S1- S2).
This device provides the ability, in one package,
to select from eight sources of data or control
information. Proper manipulation of the inputs can

provide any logic function of four variables and its
negation.
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100000076

Pin Configurations

Hex Inverter

- —'Z_J” 10

<
[2)
I'e)
©

Logic Diagram/Pin Designations
8

VCC = Pin 14

Gnd =Pin 7

1!

Truth Table
GND
2 3

»
o
l
@
~

Any Input Low

High Out

Any Input High = Low Out
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100000077

Pin Configuration

OUTPUTS OUTPUTS
0 1 5 4 GND "¢ 7 3
w5 pjrzyjnjwe]ls

=1

980 15 46 7 32

BCD-TO-DECIMAL
DECODER/DRIVER

A o B C
I [ I T
vl 2f]3f|4a]|S[|6|]7][[8
2 2 Ve - ouipm
OUTPUTS  INPUTS INPUTS

Positive Logic: Sée Function Table

Functional Schematic

(3) D & |

]

N

(6)

(4)

J

1

TR,

(16)

-

-

(13)

(1)

r
(15) 3

3
(9) 3

3
a4 o

(11)

r
(10) 7

r
(2) 9

BCD-To-Decimal Decoder-Driver

Pin Designations

Voo = Pin 5
Gnd = Pin 12
Function Table
Input Output
D C B A Oon*
L L L L 0
L L L H 1
L L H L 2
L L H H 3
L H L L 4
L H L H 5
L H H L 6
L H H H 7
H L L L 8
H L L H 9
H L H L None
H L H H None
H H L L None
H H L H None
H H H L None
H H H H None

H = high level; L = low level.
* All other outputs are off.

The 100000077 is a second-generation BCD-to-
decimal decoder designed specifically to drive

cold-cathode indicator tubes.

Full decoding is provided for all possible input
For binary inputs 10 through 15, all the
Therefore, this device, com-
bined with a minimum of external circuitry, can
use these invalid codes in blanking leading- and/
or trailing edge zeroes in a display. The ten
high-performance, n-p-n output transistors have
a maximum reverse current of 50 microamperes

states.
outputs are off.

at 55 volts.
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100000078

Pin Configuration Quadruple 2-Input Positive-NAND Buffer
With Open-Collector Outputs

Vce 4B 4A 3A 3Y

ay 3B
Logic Diagram/Pin Designati
r_lu | (2] [n| [w] [a] |8 gic Diagram/Pi ignations
VCC = Pin 14

Gnd =Pin 7

} Positive logic: Y = AB

1A 1B 1Y 2A 2B 2Y GND
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100000079

Pin Configuration

outPUT TPUT QUTPUT
z v UULPUY SOURCE L'!UX U W oho
ISINKI SQURCE) COLLECTORS (SOURCE! (SINK)

w2 ujjwo|]9s|]s

I

V{2 ([ 3][4[|S||6]]7
A C, £ F G ADDRES!
ADDRESS INPUTS . TIMING INPUTS INPUT D

oL
i

100000307

Memory Driver with Decode Inputs

Logic Diagram/Pin Designations

Vee = Pin 13

Gnd =Pin 8

Truth Table

Inputs Outputs

Address Timing | Sink Sources Sink
A BCDI|EFG w X Y Z
0 01 11 11 On | Off | Off | Off
0 10 1]1 11 Off | On Off | Off
1 10 01 11 Off | Off | On Off
1 01 01 11 Off | Off | Off | On
X XX X]0 XX Off | Off | Off | Off
X XX X|[X 0X Off | Off | Off | Off
X XX X|[X X0 Off | Off | Off | Off
Notes:

X = Logical 1 or logical 0.

Not more than one output is allowed to be On

at one time: When all timing inputs are at a
logical 1, two of the address inputs must be at a
logical 0.

This monolithic memory driver with decode inputs
is designed for use with magnetic memories. The
device contains two 400 milliampere (source/sink)
switch pairs, with decoding capability from four
address lines. Two address inputs (B and C) are
used for mode selection; i. e., source or sink.
The other two address inputs (A and D) are used
for switch-pair selection; i. e., output switch-pair
Y/Z or W/X, respectively.
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CLOCK 1

100000080 100000227

Logic Diagram

Ao By
(5) (9)

{8)

CLOCK 2

(6)

DATA STROBE

Co

2

n

RESET
(13)

Do(‘l‘l]

12

Presettable High Speed Binary Counter

Logic Diagram/Pin Designations

Voo = Pin 14
Gnd =Pin 7

Truth Table

Input

>
<
s}
o
Q
o
o
S

© 0 =3 O U b W N = O

bt el
W N = O

—
S
= O e O O O kO O = O = O

ek ek Rt O O O O = o= e O O O O
el ek ek d ek = O O O O O O O O

[ary
(82

_ - O O MmO O HH O O MM OO

The 100000080 Presettable High Speed Binary
Counter may be connected as a divide-by-two,
four, eight or sixteen counter.

This device has strobed parallel-entry capability
so that the counter may be set to any desired out-
put state. A ''1" or ""0" at a data input will be
transferred to the associated output when the
strobe input is put at the '"0" level. This unit is
provided with a reset input which is common to
all four bits. A ''0'" on the reset lines produces
"Q" at all four outputs.

The counting operation is performed on the falling
(negative-going) edge of the input clock pulse.

=

Note: The 100000227 is a Shottky device.
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Pin Configuration

100000081

inizlninlnlnlin

Schematic (Each Buffer)

O Vcc

{Ao_
INPUTS
80—

40052

ouTPUT
Y

-O GND

Quadruple 2-Input Positive-NAND Buffer
Logic Diagram/Pin Designations

Positive logic: Y = AB

The 100000081 is a NAND Gate with an open-
collector output for "WIRE-AND'" applications.
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(2)
(n
(8)
(8)
(2)
(N

(2)
(n

(2)
(M

Logic Diagram

S0 40—y

<10

DO 2 o )
C 13 o C g
R 3o b
S1 50 ry
DI 1 o 0Sa
CRr
J S
S2 11 o 3
D2 15 o osoT——os
- C
SR
J
S3 12 o
D3 14 o 0p3a
Cr
L ¥

100000082

Q0 (10)
Q1 (10)
Q2 (10)
Q3 (10)

Quad D Type Flip-Flop

Pin Designations
VCC = Pin 16
Gnd = Pin 8

Truth Table

Qpn-1| Qn
0

= _O o0
-0 O

1
0
1

T

Qp-1 = Time period prior to clock pulse.

Qn

= Time period following clock pulse
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Logic Diagram

100000083

Ag By Ay B, A 8By A3 B
(1 0(2) 0(6) (5) o(10) 0(11) THS)
Sn°—{ >°
9 | E
$,
n L || |
(<]
&) 3(4) an) 6(13)
’0 l| '2 13

3
(14)

2-Input, 4-Bit Digital Multiplexer

Logic Diagram/Pin Designations
VCC = Pin 16
Gnd = Pin 8

Truth Table

So

o= O O
@ > S

0
1
0
1

This multiplexer has inverting data paths. It
has open collector outputs which permit direct
wiring to other open collector outputs (collector
logic) to yield "'free" four-bit words. As many
as one hundred four-bit words can be multiplexed
by using fifty of these devices in the WIRED-AND
mode.

The inhibit state Sp = S1 = 1 can be used to
facilitate transfer operations in an arithmetic
section.
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100000084 100000169 100000306

Arithmetic Logic Units/Function Generators

Pin Configuration

INPUTS

QUTPUTS

a1 B1 a2 82

24 23 22 2N 20

a3

19

83
L]

\

L]

A 81 A2 82

AG s3 S2 St

A3

SO

B3

BO

LLHL‘LUEJ";

AQ S3 S2

9 0 n

0 Fi F2

12
GND

INPUTS

OUTPUTS

Pin Designations

Designation Pin Nos. Function

A3, A2, A1, AO
B3, B2, B1, BO

19, 21, 23, 2
18, 20, 22, 1

Word A Inputs
Word B Inputs

S3,82, 81,80 3,4,5,6 Function-Select
Inputs
Cn Inv. CarryInput
M 8 Mode Control
Input
F3,F2,F1,F0| 13,11,10,9 FunctionOutputs
A=B 14 Comparator
Output
P 15 Carry Propa-
» gate Qutput
Cn+4 16 Inv. Carry
Output
G 17 Carry Gen-
erate Qutput
Vee 24 Supply Voltage
Gnd 12 Ground

These arithmetic logic units (ALU)/function gen- }*
erators have a complexity of 75 equivalent gates |
on a monolithic chip, and perform 16 binary
arithmetic operations on two 4-bit words as shown
in Tables 1 and 2. These operations are selected |+
by the four function-select lines (S0, S1, S2, S3)
and include addition, subtraction, decrement and
straight transfer. When performing arithmetic
manipulations, the internal carries must be
enabled by applying a low-level voltage to the
mode control input (M). A full carry look-ahead
scheme is made available for fast, simultaneous
carry generation by means of two cascade-outputs
(pins 15 and 17) for the four bits in the package.
When used in conjunction with 100000100 or
100000170, full carry look-ahead circuits, high-
speed arithmetic operations can be performed.

If high speed is not of importance, a ripple-carry
input (Cp) and a ripple-carry output (Cp4) are
available. However, the ripple-carry delay is
minimized so that arithmetic manipulations for
small word lengths can be performed without
external circuitry.

-
These devices will accommodate ac¢tive-high or f.
active-low data if the pin designations are inter- °

preted as follows: .

Continued.."...
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100000084 100000169 100000306

Continved
Table 1 Pin No. | Active-high data | Active-low data
Active-High Data Table 1 Ta'ble 2
Selection M=H M = L; Arithmetic Operations —
Logic 2 AO AO
S3 82 S1 SO | Functions Cp = H (no carry) Cn = L (with carry) _
LLLL | F-A F-a F - A Plus 1 By By
LLLH|F=A:B |F=A+B F=(A+B) Plus 1 —
L LEHEL F=-2AB F=A+B F = (A - B) Plus 1 23 Aq Aq
LLHH | F=0 F = Minus 1(2's Compl) | F = Zero 22 By El
LHLUL|F=-AB F = A Plus AB F = A Plus AB Plus 1 —
LHLH | F-B F = (A « B) Plus AB F = (A B) Plus AB Plus 1 21 AZ A2
L HHL |F=A®B F = A Minus B Minus 1 F = A Minus B —
L HHEH|F:AB F = AB Minus 1 F - AB 20 By By
HLLL |F-=A:B |F=APlsAB F = A Plus AB Plus 1 19 A3 KS
HL LH|F:-=AOB |F-APusB F = A Plus B Plus 1 .
HLHL |[F-B F - (A - B) Plus AB F = (A - B) Plus AB Plus 1 18 B3 B3
HLHH|F=:AB F = AB Minus 1 F=AB —
HHLL |F-= F = A Plus A* F = A Plus A Plus 1 9 Fo Fo
HHLUH|F=A-B |F=(A-B) PlsA F = (A« B) Plus A Plus 1 10 Fl ¥
HHHL |[F-=A-B | F=(A+B) Plus A F = (A : B) Plus A Plus 1 __1
HHHEH|F-A F - A Minus 1 F-A 11 FZ F2‘
* Each bit is shifted to the next more significglnt position. 13 F3 F3
7 Cl‘l Cl’l
Table 2 el
16 Cni4 Cni4
) —1 Active-Low Data 15 X f
Selection , M =H M = L: Arithmetic Operations
. Logic \ —_
S382S180°" Fun(‘lirms Ch=1L {no carry) Cp = H (with carry) 17 Y G
LLLL F-A F = A Minus 1 F=A
LLLHIF:-AB F - AB Minus 1 F = AB
LI,HL‘F:?\-B F = AB Minus 1 F = AB . . A
LLHH F-1 F - Minus 1(2's Comp) | F - Zero Subtraction is accomplished by 1's complement
LHLL|F-A-B |F-APus(a B F - APls(A- B Pls 1 addition where the 1's complement of the subtra-
LHLHI|F-B F = ABPlus (A : B F = AB Plus (A - B) Plus 1 hend is generated internally. The resultant out-
L HHL|F-ADD | F-AMiwsBMnus1 | F=ANMinus B put is A-B-1, which requires an end-around or
LHHH|F-A-B |F-A-B F-(A-D Pls1 forced carry to provide A-B.
HLLL F-AB F=APls(A: B F = A Plus (A - B) Plus 1
HLLH|F:=A®B |F=APlsB F = A Plus B Plus 1 . iqs
_ © o _ e n s These devices can also be utilized as comparators.
HLHL F-B F - AB Plus (A - B) F - AB Plus (A + B) Plus 1 The A=B t is int allv d ded £ th
HLHH|F:=A+B F=A-B F = (A+ B) Plus 1 e.‘ output is internally decoded from the
HEHLL |Fe0 F - A Plus A~ F - A Plus A Plus 1 function outputs (F0, F1, F2, F3) so that when
HHLH|F-AB F = AB Plus A F - AB Plus A Plus 1 two words of equal magnitude are applied at the
HHHL |F-AB | F-ABPlsA F - AB Plus A Plus 1 A and B inputs, it will assume a high level to
HHHH|F-A F=A F = APhs! indicate equality (A = B). The ALU should be in

* Each bit is shifted to the next more significant position.

Continued....

the subtract mode with Cy, = H when performing
this comparison. The A = B output is open-
collector so that it can be wire~-AND connected
to give a comparison for more than four bits.
The carry output (Cp,4) can also be used to
supply relative magnitude information. Again,
the ALU should be placed in the subtract mode
by placing the function select inputs S3, S2, S1,
S0 at L, H, H, L, respectively.

1-67

(Figure 1) (Figure 2)
Input | Output | Active-high | Active-low
Cn Cn+4 Data . Data
H H ALB A> B
H L A>B A<B
L H A<B A> B
L L A>B ALB
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100000084 100000169 100000306

Continuved

These circuits have been designed to provide 16
possible functions of two Boolean variables with-
out the use of external circuitry. These logic
functions are selected by use of the four function-
select inputs (S0, S1, S2, S3) with the mode-
control input (M) at a high level to disable the
internal carry. The 16 logic functions are de-
tailed in Tables 1 and 2 and include exclusive-OR,
NAND, AND, NOR and OR functions.

ALU Signal Designations

These devices can be used with the signal desig-
nations of either Figure 1 or Figure 2, The logic]
functions and arithmetic operations obtained with
the signal designations of Figure 1 are given in
Table 1; those obtained with the signal designa-
tions of Figure 2 are given in Table 2.

Note: The 100000169 is a Schottky device.

Figure 1
(2) (n (23)(22) (21 (20)  (19)(18)
Ap Bg Ay Bj Az B A3 B3
7y —@—QCn 100000084,
100000169 OR A=B ——(14)
(8) M 100000306
Fo Fq F2  F3  Chua Y X
99 (o) (1M 13y (16) (17)(15)
(3) (4) (1 (21 (14) (15) (5} (6)
Yo Xo Y1 Xq Y2 Xz Y3 X3
100000100 Xp—
(13TC Cn OR
100000170 v — oo
Cnﬂ( Cn+y Cn+z
(12) 1 (9
Figure 2
2) () 23) (22)  (21)(20) (19) (18)
Ag Bg A1 By A2 B A3 B3
(7 —T— Cn 100000084,
' 100000169 OR A=B (14)
(8) M 100000306
Fo Fq F2 F3 Cn+4 G P
9) (o) (11 {13} (16) (17) (15)
| r :
(3) (4) 1) (i) (14)(15) (5) (6)
Go Po G P G2 P2 G3 P3
100000100 P P— 7
Cn OR
3 100000170 s lb— ol
Chx Cn+y Cn+z
(12) SR} (9)
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Pin Configuration

100000085

Logic Diagram

X

oaraWRITE SELECT ENABLE _ OUTPUTS
e e
Vee 0V A B WRITE READ YQ1 Q2
EERCRIRCRARIRNREASRYANRINIR RIR
D1 Wa Wg Gy Ggp o
D2 Q2
D3 D4 Rg R, 04 Q3
T2 (3 |4([5[]16]]7]]|8
2 ©3 D04, B A, 04 Q3, GND
. DN .y
DATA READ SELECT OUTPUTS

4-By-4 Register File

Pin Designations
Gnd = Pin 8

The 100000085 16-bit TTL register file is or-
ganized as 4 words of 4 bits each. Separate on-
chip decoding is provided for addressing the four
word locations to either write-in or retrievedata;
this permits simultaneous writing into one locationf
and reading from another word location. The
register file has a nondestructive readout in that
data is not lost when addressed.

Four data inputs are available which are used to
supply 4-bit words to be stored. Location of the
word is determined by the write address inputs
A and B in conjunction with a write-enable signal.
Data applied at the inputs should be in its true
form; that is, if a high-level signal is desired
from the output, a high-level is applied at the
data input for that particular bit location. The
latch inputs are arranged so that new data will
be accepted only if both internal address gate in-
puts are high. When this condition exists, data
at the D input is transferred to the latch output.
When the write enable input, Gy, is high, the
data inputs are inhibited and their levels can
cause no change in the information stored in the
internal latches. When the read enable input,
GR, is high, the data outputs are inhibited and
remain high,

The individual address lines permit direct ac-
quisition of data stored in any four of the latches.
Four individual decoding gates are used to com-
plete the address for reading a word. When the
read address is made in conjunction with the
read-enable signal, the word appears at the four
outputs.

High-speed, double-ended AND-OR-INVERT gates
are employed for the read-address function and
drive high-sink-current, open-collector outputs.
Up to 256 of these outputs may be wire-AND con-
nected for increasing the capacity up to 1024
words. Any number of registers may be paral-
leled to provide n-bit word length.

1-69

REV. 03



DGC PROPRIETARY - This manual contains proprietary information of Data General Corporation (DGC) revealed for the limited purpose only
to service DGC equipment on the express condition that the information herein shall not be disclosed to others, and shall not be reproduced in
whole or in part, or used in whole or in part as the basis for manufacture or sale of items, without written permission.

Logic Symbol
15 23 56 1413 1110
| sE ’Ou'lo ob'1b loc'ic 'od'd
Zq Zp Zg Z4
4 7 12 9
Logic Diagram
\\
I Os Veed 16
2 D |0Q E g 15
3 Elm loc )
4 [ zZ, e ] 13
5 Llgp ZcH 12
6 LJ1yp logHd !!
7 O z, el 10
g CJend  z4[d 9
Logic Diagram
Q Q"Dl @I ®| ©\ @l ®‘ @
[©) sm 1d 1'od lcT 0c 16 {lob "
®i— '
Q= PIN NUMBERS
Zd Zc Zb
® @

100000086

Quad Two-Input Multiplexer
Logic Diagram/Pin Designations

Vce = Pin 16
Gnd = Pin 8
Pin Names
S Common Selected Input
E Enable (Active LOW)Inputs

L0a> I1a, Iows I1p)
Ioes I1es Iod, I1d)
Zy, Zp, Ze, 24

Multiplexer Inputs
Multiplexer Output

Truth Table

Select
Enable Input Inputs Output
E 8 Tox Iix Zx
H X X X L
L H X L "L
L H X H H
L L L X L
L L H X H

H = HIGH Voltage Level
L = LOW Voltage Level
X = Either HIGH or LOW Logic Level

The 100000086 Quad Two-Input Multiplexer
consists of four multiplexing circuits with com-
mon select and enable logic; each circuit contains
two inputs and one output. The Enable input (E)
is active LOW. When not activated, all outputs .
(Z) are LOW regardless of other inputs.

The multiplexer is the logical implementation
of a four-pole, two-position switch, with the
position of the switch being set by the logic
levels supplied to the one select input. The
logic equations for the outputs follow:

Z,=E (13" S+Igy*
Zp=E - (I1p S +1Iop - §)
Zo=E - (I4c *S+Ipc* 9
Zg=E - (I1q * S+1Ipq D)
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100000089

Quad 2-Input AND Gate

Pin Configuration

Logic Diagram/Pin Designations
Pin 7
3 =12

Q
=3
o
it
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100000090

Pin Configuration 6-Input Hex Inverter
|—_=|_—' Logic Diagram/Pin Designations
| 2 3 4 5 6 7 VCC - Pin 14
Gnd = Pin 7

Positive logic: Y = AB

g 113 (w2} |ny]|o 9 8

Vee
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100000091

Hex Buffer/Driver with Open Collector
High Voltage Outputs

Pin Configuration

14 13 12 " 10 9
! [_1 [1 Logic Diagram/Pin Designations

[_L n [—1 VCC = Pin 14
Vee l
Gnd = Pin 7

Positive logic: Y =A

The 100000091 has standard TTL inputs with non-
inverted high voltage, high current open collector

GND

U U l_T u U u outputs for interface with MOS, lamps or relays.
2 4 7

5 6

O Vce

OUTPUT Y

INPUT A

GND
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Logic Symbol
1 2 3 18 14 13
E AO A1 E AO AW
CECODER 1 DECODER 2
0 1 2 3 0 1 2 3
4 5 6 7 12 N 10 9

8 GND 3

Logic Diagram

o>
e
—>-

E

Note: Only one Decoder shown.

100000092

Dual One-of-Four Decoder
Logic Diagram/Pin Designations

Pin 16
Pin 8

Vee =
Gnd

1}

Pin Names

Decoder 1 and 2
E..... Enable (Active LOW) In-
put

eeessees.. Address Inputs
«+.. (Active LOW) Outputs

Truth Table
Decoder 1 & 2

>
-

Rl el alal Bl
Mmoo
M

o e o
e
e |
oo | el

HIGH Voltage Level
LOW Voltage Level
Level Does Not Affect Output

>
wowon

The 100000092 consists of two independent multi-
purpose decoders, each designed to accept two
binary weighted inputs and provide four mutually
exclusive active LOW outputs. Each decoder can
be used as a 4-output demultiplexer by using the
enable as a data input.

The active LOW outputs facilitaté memory addres-
sing for units such as the 100000211 associative
memory.
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100000093

Monolithic Dual Operational Amplifier

Pin Configuration

4 CASE

2] 113
— S 3 12
— | 4 N
51 ]10
6 9
7 ] 8

— 7
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100000026 10000094 100000318

Precision Voltage Regulator

Pin Contigurations

CURRENT LIMIT

The 100000026(Can) and 100000094, 100000318(DIR)
are monolithic voltage regulators, consisting of as
temperature compensated reference amplifier,
error amplifier, power series pass transistor
INPUT g Vvt and current limit circuitry. Additional NPN

or PNP pass elements may be used when out-

put currents exceeding 150mA are required.

FREQUENCY
SENSE M) () COMPENSATION

NON-INVERTING €7) 3

INPUT Vour Provisions are made for adjustable current
limiting and remote shutdown.
\
REF c
V—
Note: pin 5 is connected to case
100000026
Ne 1 [ 14 NC NG
CURRENT LIMIT | 2 13 EROEMH;,\'\,ISAYHON
CURRENT SENSE |3 12| v*
INVERTING INPUT | 4 111 Ve
NON-INVERTING INPUT | 5 10] Vour
VREF | ¢ 91 Vs
v-17 8 ] NC
100000094
Equivalent Circuit
TEMPERATURE 'l Egﬁ;ssgmou

COMPENSATED
ZENER | INVERTING
INPUT

\

e

SERIES PASS
TRANSISTOR

NON-INVERTING
INPUT

Vourt

VOLTAGE _ y
. N v
iEAEEEfF’TECRE CURRENT CURRENT
‘ LI SENSE
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100000095 100000096

Logic Diagram 256-Bit Bipolar ROM

A Logic Diagram/Pin Designations

Te Aq 3 a, Ay Ag
(15) (14) 113) (12) an 10) - P
=Pin 1
Gnd = Pin 8

These TTL 256-bit read only memories are or-
ganized as 32 words with 8 bits per word. The

| words are selected by five binary address lines
with full word decoding incorporated on the chip.

A Chip Enable input is provided for additional
decoding flexibility, which will cause all eight
outputs to go to the high state when the Chip
Enable input is taken high.

32 x 8 ARRAY

(n {2} I {3} (4) 5) {6) 7 {9)
B8y :7) 83 Bg By Bg 8;

The 100000095 and 100000096 are fully TTL or
DTL compatible. The outputs are uncommitted
collectors, which allows wired-AND operation
with the outputs of other TTL or DTL devices.

Bo
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100000098

Hex Inverter

Pin Configuration

Logic Diagram/Pin Designations

Pin 14
Pin 7

Vee
Gnd

I

Truth Table

5 —‘I >o—— 6
Any Input Low = High Out

Any Input High = Low Out
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100000100 100000170

Pin Configuration

INPIL\JTS OUTKUTS
Vee ’P2 G2 Cn\'cnﬂx cmy G Cnﬂ\
sy nggnpwls
P2 G2 C, Cp, Cpy G
G1 Chez
L] GO PO G3 P3 P
1 2113 ()4 5116 1 8
\G1 P GO PO G3 P3 4 GND
Y OQuUTPUT
INPUTS
Logic Diagram
. “_%D‘* 7
T
G
p3 8 i
02 t® i
(15)
z(m D
]
”1)"
4 “nty
o2
G"HV ]
o (4 J 112»5"“
(;;43)

Look-Ahead Carry Generators

Pin Designations

Designation |Pin Nos. Function
G0,G1,G2,G3(3,1, 14,5 | Active-Low Carry
Generate Inputs
PO, P1, P2, P3(4,2,15,6 | Active-Low Carry
Propagate Inputs
Ch 13 Carry Input
Cnixs Cn+y;
C 12,11,9 | Carry Outputs
n+z
G 10 Active-Low Carry
Generate Output
P 7 Active-Low Carry |
Propagate Output
Vee 16 Supply Voltage
Gnd 8 Ground

Positive Logic:

Chex = —E}O + -1_30 Cn

Cn+y = G1+P1Go + P1PoCy

Chaz = Go + P2G1 + P2P1Go + P2P1PoCn

G = G3(P3+Gg)(P3+P2+G1)(P3+P2+P1+Gp)
P = PgPyP{Py

These devices are high-speed, look-ahead carry
generators capable of anticipating a carry across
four binary adders or group of adders. Theyare
cascadable to perform full look-ahead across
n-bit adders. Carry, generate-carry and pro-
pagate-carry functions are provided as enume-
rated in the pin designation table above.

When used in conjunction with arithmetic logic
units, 100000084 or 100000169, these generators
provide high-speed carry look-ahead capability
for any word length.

Carry input and output of the 100000084 or
100000169 are in their true form and the carry
propagate (P) and carry generate (G) are in
negated form; therefore, the carry functions
(inputs, outputs, generate and propagate) of the
look-ahead generators are implemented in the
compatible forms for direct connection to the
ALU.

Note: The 100000170 is a Schottky device.
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Pin Configuration

SHIFT
LEFT

100000101

1 2 3 . s 6 7

Sg  SHIFT INPUT INPUT Qg INPUT Qg
RIGHT A ] c
SERTAL
INPUT

Logic Diagram

] 10 noon2
INPUT Qg CLOCK GND
]

Ve S f::;:t m;” T O m(r:u T Qs m:ur Q¢ m:uv Qg  CLEAR
OO rrlrirri

I I A O

S L H oy G [ [3 af E Qg

So CLEAR

R A Qa (] Qg [ ac ) Op cuLock

L 1 [ T T 1 1 [ 1 1
I_|lJI_II_|L_IL_I1_IITII_II_ILII_I

cLock
SHIFT
RICHTO—
S}o—b—
se
A | :m
R T s
i T
8 1 %
LY
T s
-
|
I on
) v
] Y
R T S
—a
Oc
D 1 ¢
P
R T S
-
] 1
] R T S
1|
F 1 ¢
3
TS
L
| )
Op
G - }
Y b
F T s
o
] ]
0
G
H 1 7 @
SHIFT b
LEFT® T s
|
CLEAR —q>o——
T— oy

8-Bit Shift Register

Pin Designations

VCC = Pin 24

Gnd = Pin 12

Truth Table
Operation of Mode Control

Inputs

S1 Sp Mode
L L Inhibit Clock
H L Shift Left
L H Shift Right
H H Parallel Load

This 8-bit shift register contains 87 equivalent
gates and features parallel inputs, parallel out-
puts, right-shift and left-shift serial inputs, op-
erating-mode-control inputs and a direct over-
riding clear line. The register has four djstinct
modes of operation, namely: R

Parallel (Broadside) Load

Shift Right (in the direction QA toward QH)
Shift Left (in the direction Qg toward Qp)
Inhibit Clock (do nothing)

Synchronous parallel loading is accomplished by .
applying the 8 bits of data and taking both mode
control inputs, Sy and Sy, high., The data 1%
loaded into the associated flip-flop and appears at
the outputs after the positive transition of the
clock input. During loading, serial data flow is
inhibited.

Shift right is accomplished synchronously with the
rising edge of the clock pulse when Sg is high and |
S is low. Serial data for this mode is entered at
the shift-right data input. When Sg is low and.Sq
is high, data shifts left synchronously and new
data is entered at the shift-left serial input.

Clocking of the flip-flop is inhibited when both
mode control inputs are low. The mode controls
should be changed only while the clock input is
high. -
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) Y5YaY3Y2Y Yo
! Xg 2 ‘
2— Xy
3— X%,
s —x3
5 — Xa
e X5 we 1
g 7
100000102

15141312 1110

[11]

100000102 100000103

Logic Symbols

56 79

4 5 2 1
|

[ |

3 Ap Ay Ay Ay

0504050701 0g

FTTTTT

01112121415

100000103

1
20
30
4
50
6]
70
8]

Connection Diagrams

16 [y
15 2 A
14 3]A
13 4C]A
12 50€q
I e E,
10 7OE,
9 8 [CJGND

.

kS
ADORESS
LNES

100000102 100000103
Logic Diagram
Xy
N
i X4
2
- X2
i’f’r X3 X DECODER ORI X Ih BT AR ARRLY
-
5
Xg
. s
4[—— 16 PRESENSE ANPLF B RS
Y DECODERS
we [ o R R
® 9 unaaidos oy
READ WRITE CATAINPUT v ADDRESS LNES
CONTRO ouTPLY

O = PIN NUMBERS

256-Bit Read/Write Memory
& Decoder/Driver

Pin Designations

VCC = Pin 16
Gnd = Pin 8
Truth Table
3 of 6 Code
Output of 100000103 100000102
Binary Input Input to 100000102 Internal
To 100000103 (L=0orXorY) X or Y Address
A3 A2 A1 Ao Lo Ly Lz L3 Lg Ls Row or Column
L L L L H H L L L H 0
L L L H H L H L L H 1
L L H L H L L H L H 2
L L H H H L L L H H 3
L H L L H H H L L L 4
L H L H H L H L H L 5
L H H L H R L H L L 6
L H H H H L L H H L 1
H L L L L H L H L H 8
H L L H L H H L L H 9
H L H L L L L H H H 10
H L H H L L H L H H 11
H H L L L H H H L L 12
H H L H L H H L H L 13
H H H L L H L H H L 14
H H H H L L H H H L 15
Note: Enables on 100000103 must be LLHH.

Any other state on the enable inputs
causes the Decoder/Driver outputs to
go LOW, and addresses no internal

row or column in the 100000102 memory
matrix.

The 100000102 256-Bit Read/Write Memory and
the 100000103 Decoder/Driver are components
for use in high speed memory systems.

The 100000102 contains 256 bipolar storage cells
arranged in a 16 by 16 format. Any one of the
256 cells may be accessed by supplying an ad-
dress code on the X address inputs and the Y ad-
dress inputs. Internal decoders decode the X
and Y addresses into one of 16 rows and one of
16 columns in the matrix of storage cells, Data
may be written into or read out from the cell
lying at the intersection of the selected row and
column.

The X and Y addresses supplied to the memory
are partially decoded in a '3 of 6" code. Of the
six X address lines and the six Y address lines
there are always three lines HIGH and three

Continued ....
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lines LOW. There are 20 such combinations, 16
are decoded by the internal row and column de-
coders. The four unused combinations of 3 of 6
will not select any row or column. If there are
more than three lines HIGH in either the X or Y
address, then multiple row or column selection
will occur. The sixteen 3 of 6 codes used by the
100000102 memory are generated by the 100000103
decoder/driver.

Data enters and leaves the memory on a single
input/output (I/0O) line (pin 7). The I/O line is
an open collector output, so many 100000102 1/0
lines can be connected together in a wired-OR
configuration. Input data must be applied to the
I/O lines through an open collector gate. Each
I/0 line requires a pull-up resistor to Vee. The
magnitude of the pull-up resistor is determined
by the number of memory I/O lines tied together.
The I/O of the memory which is not addressed
will be HIGH.

Read/Write selection is determined by the state
of pin 9, the active HIGH write enable. When
WE is HIGH, the data on the 1/0 line will be writ-
ten into the selected address in the 100000102,
When the Write Enable line is LOW, data will be
read out of the addressed location.

The 100000103 is a partial decoder and driver for
the 100000102. 1t accepts a 4-bit binary code on
the address inputs (Ag-Ag) and produces a 3 of 6
code on the six output pins (Og-Os). The decoder
also features four separate enables, two active
HIGH and two active LOW. All four enables must
be active before the decoder will produce a 3 of 6
code. Since two of the enables are HIGH and two
are LOW, it is possible to route two binary coded
lines to four different 100000103's to get two ad-
ditional bits of decoding with no extra packages.

Ordinarily in memory systems, 100000102 memory
devices will be arranged in a matrix of rows and
columns. Each column will store a particular bit
and each row of 100000102's will be 256 words. A
100000103 driver will be used for each row and
each column in the matrix. One 100000103 can
drive up to 32 100000102 X or Y address lines.

The usual driving scheme is to connect the four
LSB's of address to each of the column decoders.
The next four bits of address are connected to

each of the row decoders. Additional address bits
are decoded to the chip selects on the rowdecoders.
Each column decoder drives the Y address lines

on up to 32 100000102's in a column. Each row
decoder drives the address lines on up to 32
100000102's in a row.

100000102 100000103

Continued

The Three of Six Code

The "3 of 6" code used in the 100000102 and
produced by the 100000103 is a trade-off be-
tween chip complexily and pin count, The
simplest 256-bit memory chip would be a 16
by 16 mairix of storage cells, with all 16 rows
and 16 column select lines brought off chip.
The lowest pin count for a 256-bit memory chip
would be achieved by fully decoded X and Y
select lines, reducing the 32 lines of the
simple scheme to only 8 lines. However, full
binary decoding of the X and Y lines on chip
significantly increases the complexity of the
memory chip. The 100000102 and 100000103
are designed to gain the good features of both-
alternatives. The 16 X and Y lines are de-
coded into 6 lines each, allowing the memory
to fit into a 16-lead package and still keeping
the memory chip fairly simple, since the 3 of
6 code does not require a complex decoder.
The truth table shows the conversion of 4-bit.
binary to 3 of 6 code by the 100000103, and
also the internal column or row selected by
the 3 of 6 to 1 of 16 decoder inside the memory. |,

Code Conversion Equations
Op = A3
Oy = (A1 + Ag) (A3 + A7) (Bg + A9)
Oy = (A1 +Ag) (A3 +Ag) (Ag +Ay)
O3 = (A1 + Ag) (A3 + Ag) (Az + A7)
Oy = (A1 + o) (&3 + &7 (A3 + A0)
Os5 = Ay
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100000104

Pin Configuration

2
Vce CLR 2D 2CK 2PR 2Q 2Q
|l 13 ]2 n|p|w 9! |8
o "R q
P> CK
& C|.R6
CLR (]
B> CK
0 g Q
L= Qﬁ ) |
1 2 3 4 5 [ 7
1 1D 1CK 1PR 10 10 GND
CLR

Dual D-Type Positive-Edge-Triggered
Flip-Flops With Preset and Clear

Logic Diagram/Pin Designations

VCC = Pin 14
Gnd = Pin 7

Function Table

Inputs Outputs
Preset Clear Clock D| Q Q
L H X X! H L
H L X X| L H
L L X X | H* H*
H H t Hl H L
H H t L| L H
H H L X1 Q 60

H = high level (steady state)

L = low level (steady state)

X = irrelevant

t = transition from low to high level

Qp=the level of Q before the indicated input con-
ditions were established.

* = This configuration is nonstable; that is, it
will not persist when preset and clear inputs
return to their inactive (high) level.
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Logic Diagram

e ] 14

100000105

Quad Line Receivers

——
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100000106

Pin Configuration

INNRINIRINEE

EiR NN

Logic Diagram

vee

12

LD

Cp

Rx
vee

13

100000321

Dual Retriggerable Resettable
Monostable Multivibrator

Logic Diagram/Pin Designations

Gnd = Pin 8

Triggering Truth Table

Pin Numbers
5(11) 4(12) 3(13) | Operation
H-L L H Trigger
H L—-H H Trigger
X X L Reset

H = HIGH Voltage Level > Vig

L = LOW Voltage Level  Vyy,

X = Don't Care

H—L = HIGH to LOW Voltage Level transition
L—H = LOW to HIGH Voltage Level transition

The Dual Retriggerable, Resettable Monostable
Multivibrator provides an output pulse whose dur-
ation and accuracy is a function of external timing
components.

This device has two inputs per function,one active
LOW and one active HIGH. This allows leading
edge or trailing edge triggering. The TTL inputs
make triggering independent of input transition
times. When input conditions for triggering are
met, a new cycle starts and the external capacitor
is rapidly discharged and then allowed to charge.
An input cycle time shorter than the output cycle
time will retrigger the device and result in a con-
tinuous true output. The output pulse may be
terminated at any time by connecting the reset
pin to a logic level LOW. Retriggering may be
inhibited by tying Q output to an active level LOW
input or the Q output to the active level HIGH
input.
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100000107

Quad NOR Gate

Pin Counfiguration

Logic Diagram/Pin Designations

16 mmmﬂm ol VCC=P?n16

Gnd = Pin 8

The 100000107 consists of three 2-input and one
4-input NOR gates. The NOR gate produces a
Low output if any of the inputs are High.
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100000057 100000108

Logic Diagram 2.Input, 4-Bit Digital Multiplexer
Ao By Ay B Ay By Ay g Logic Diagram/Pin Designations
?(1) _(2) ?(6) (5) 0(10) (11) [(15) | (14) .
|— ——————— - - |— il | VCC = Pin 14
| | Gnd = Pin 7
9| I
S0 0
. D> T o I l Truth Table
| — |
| I Select Lines Outputs
l ! SO Sl fn (Og 1; 2, 3)
| I
0 0
L . — = - - S Bn
(3) (4) (12) 0 1 By
° " " " 1 0 A,
1 1 1

The 2-Input, 4-Bit Digital Multiplexer is a mono-
lithic array utilizing TTL circuit structures. The
100000108 features a bare-collector output to
allow expansion with other devices.

The multiplexer is able to choose from two dif-
ferent input sources, each containing 4 bits:

A= (A09 A]_’ AZ, A3); B= (BO’ B1, By, B3)-
The selection is controlled by the input Sg, while
the second control input, S1, is held at zero.

For conditional complementing, the two inputs
(Ap, Bp) are tied together to form the function
TRUE/COMPLEMENT, which is needed in con-
junction with added elements to perform Addition/
Subtraction. Further, the inhibit state Sp =Sy =1
can be used to facilitate transfer operations in an
arithmetic section.
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100000109
100000125

Logic Diagrams

10000011, 100000382

Q1 Q2 Q3 Qs Qs
(22) 21 120) (19) (18)
(1)

D’é(zp Dz$(3)'03$(4}'04$(5)'05 é(e)
0ag

CLOCK 1

CLOCK 20

100000109

(22} 2n 201 19 118 7 116} (15) 4y n3

A ol T AT SO G A B B

Lo oo o o

i
crock D D‘ém [ ugJ;‘“’ mé(s) Dsém Dsém mé(s) Daltw ugg“"nm&“"

e (23
RESET o‘_D

100000125

(22) 2zn 20 (19 18} un 16} {1%) 114} 13
23 T01 ?02 ?03 ?04 ?05 TOG ?01 Qs Qg (311}

T BB PBIDE.

B‘gm 52&131 536" B‘J)ks) E—EJ)IGD 564)“' 51(]3(5]_ 6 (Bl-ﬁgglo)a‘oé(n)

100000111
100000382

Buffer Registers
Logic Diagram/Pin Designations
VCC = Pin 24
Gnd = Pin 12

Truth Tables

Dual 5-Bit Buffer Registers Nos. 100000111
and 100000382

Dy Qn+1
1 1
0 0
10-Bit Buffer Register No. 100000109
D, RESET Qn+1
1 1 1
0 1 0

10-Bit Buffer Register-Inverted Inputs
No. 100000125

Dy RESET Qns1
0 1 1
1 0

Notes:

RESET = 0 > Q = 0 (overrides clock).
n is time prior to clock.
n+1 is time following clock.

These buffer registers are arrays of ten clocked
"D" flip-flops. The flip-flops are arranged as
a dual 5 array (100000111 & 100000382) and
single 10 arrays with reset (100000109 and
100000125).

The 100000111, 100000382 and 100000109 have
true "D" inputs. The logic state presented at
these "D" inputs will appear at the Q outputs after
a negative transition of the clock. The 100000125
has complementing ''D" inputs ("D"). The logic
state presented at these 'D'"" inputs will invert and
appear at the Q outputs after a negative-going
transition of the clock. The complementing input .
("D") permits the use of standard AND-OR-IN- |
VERT gates to achieve the AND-OR function
without additional gate delays.
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100000112

Dual 8-Bit Shift Register

.Logic Symbol Logic Diagram/Pin Designations
13 11 12 Vee = Pin 16
I L I Gnd = Pin 8
B DD Pin Names
S 1
10 . 071 1 DS.evvnnenn Data Select Input
9 ¢ Do, Di....Data Inputs
O—15 CP.evvunn.. Clock (Active HIGH) Going Edge Input
Common (Pin 9)
Separate (Pins 7 and 10)
1 MR.:eeonons Master Reset (Active LOW) Input
T i 6 5 Q7 cevennns Last Stage Output
L L Q7 crerenne Complementary Output
D¢ Dp D Truth Table
S 0“1 I
o 9 3 Shift Selection
77—
VR 7|O—-2 Dg Dy Dy | Q7 (tn+8)
L L X L
L H X H
H X L L
H X H H

Pin Configuration

n+8 = Indicates state after eight clock pulse.

— L = LOW voltage level
1 : MR Vee Q‘B H = HIGH volta;fge level
5 E 57 57 ;15 X = Either HIGH or L.LOW voltage level
This device is a high speed serial storage element
: 3 E Q7 9 3’4 providing 16 bits of storage in the form of two
o~ = 8-bit registers that will shift at greater than 20
Tl a E Og Os p13 2 MHz rates. The multi-functional capability of
L_'- 4% this device is provided by several features: 1)
gl 5 E Dy D4 ]12 3 Additional gating is provided at the input to both
« - shift registers so that the input is easily multi-
6 E Do Dy ;” plexed between two sources. 2) The clock of
each register may be provided separately or
7 E ce ol ;]10 together. 3) Both the true and complementary
outputs are provided from each 8-bit register,
N cp 9 and both registers may be master cleared from
8 E eND COM :I a common input.

The two 8-bit shift registers have a common
clock input (pin 9) and separate clock inputs
(pins 10 and 7). The clocking of each register
is controlled by the OR function of the separate
and the common clock input. Each register is
composed of eight clogked RS master/slave flip-
flops and a number of gates. The clock OR gate
drives the eight clock inputs of the flip-flops in
parallel. When the two clock inputs (the separate
and the common) to the OR gate are LOW, the
slave latches are steady, but data can enter the
master latches via the R and S input. During the
first LOW to HIGH transition of either, or both
simultaneously, of the two clock inputs, the data
inputs (R and S) are inhibited so that a later

Continued. ...
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100000112

Continued

change in input data will not affect the master;
then the now trapped information in the master
is transferred to the slave. When the transfer
is complete, both the master and the slave are
steady as long as either or both clock inputs

inhibit inputs by applying a logic HIGH signal.
Each 8-bit shift register has a two input multi-
plexer in front of the serial data input. The
two data inputs, Dg and D1, are controlled by
the data select input (Dg) following the Boolean

remain HIGH. During the HIGH to LOW trans-
ition of the last remaining HIGH clock input,
the transfer path from master to slave is
inhibited first, leaving the slave steady in its
present state. The data inputs (R and S) are
enabled so that new data can enter the master.
Either of the clock inputs can be used as clock

expression:
Serial data in: Sp = DgDg + DSD1

An asynchronous master reset is provided which,
when activated by a LOW logic level, will clear
all sixteen stages independently of any other
input signal.

Logic Diagram

2

0, & o—s Qs Qp—s © s Ozf—ds Q4 s« Qg| Q;p— &

Hce = (82 —c? —ce HcP ce ce cp

O
Co YjoHr o AjoHr CoJoHr ColfoHRr Collotr CotsloHR ColsjoHr Colo— 15
N

IS Q) Qs s Q) ._._} I =2 g s Qg| s O,r(@

cp ce = (43 Lce =& Hce cp cp
R CpQofo~dr CpQijo—r (o jo—n (v_)LJqu Cplgflodr Chlg O+ Cpls R CpQ}O— ;‘

O = Pin Numbers
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100000114

Functional Block Diagram

4g-if-03
20— VCM ——Do———oe
120— —[>o——oe
10611

Dual Voltage Controlled Multivibrator

Pin Designations

Vee: VCM=1,3
Output Buffer

Gnd: VCM =5,9
Output Buffer

External capacitor for frequency range defermin-

ation.

1}

14

I-91
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(1.6)

(0.6)
(1.6)
(0.6)

(0.6)
(1.6)
(0.6)

(1.6)

»

Logic Diagram

T a——y

100000115

J 3 Q
CLOCK 1—
K 2 a

CLOCK 13—

1]

J 11— Q

K12

—— 9 (10)

—— 8 (10)

ET 10———-?

Dual J-K Flip-Flop

Logic Diagram/Pin Designations

Vee = Pin 14

Gnd =Pin 7

Truth Table
J K Qn Qn+1
0 0 0 0
0 0 1 1
0 1 0 0
0 1 1 0
1 0 0 1
1 0 1 1
1 1 0 1
1 1 1 0
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100000116

Pin Configuration

VCC 48 4A 4y 3B 3A 3y

14 13 9

ol
D,

@

N

:>_
)

1A 1B 1Y 2A 2B 2Y GND

[N}
w
FS

Quadruple 2-Input Positive-NAND Buffer

Logic Diagram/Pin Designations
VCC = Pin 14
Gnd =Pin "7

Positive logic: Y = AB

1-93
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100000228 100000247 100000238
100000154 100000117

Dual Peripheral Drivers

Pin Configurations

VCC = Pin 8
Vec 82 Az X2 Gnd = Pin 4
8 7 8 5 .
Truth Tables
100000247 and 100000238
Positive logic: AB=X
A B | Output X*
0 0 0
1 2 3 3 1 0 0
Al B1 X1 GND 0 1 0
1 1 1
100000247 /100000238
Vee 82 Az X2 *10" Qutput < 0.7V
8 ) 5 5 . 1" Qutput < 100.A
100000154
Positive logic: AB=X
A B | Output X*
0 0 1
1 0 1
1 2 |3 [ 0 1 1
1 1 0
A 81 x1 GND
100000154

*1'0" Qutput < 0.7V
Vee 82 a2 x2 "1" Output < 100.A

l : - I 100000117
Positive logic: A+ B=X
A B Output X*
0 0 0
1 0 1
0 1 1
1 2 |3 |4 1 1 1
) 3‘100000117“ - *1'0" Qutput < 0.7V
"1 Output < 100pA
Yo i Y ¥ 100000228
I‘ 7 § 5 Truth Table
| A | B X
0 |0 1
0 1 0
1 |o o |’
1 1 0
1 2 3 4 -
| | These devices are general purpose dual peripheral
o & * GNO drivers, each capable of sinking two independent
100000228 300mA loads to ground. In the off state (or with

- Vo = 0V) the outputs will withstand 30V. Inputs
are fully DTL/TTL compatible.
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100000118 100000229
100000298 100000299

Dual Sense Amplifiers

Pin Configuration

OUTPUT  OUTPUT Logic Diagram/Pin Designations
STROBE GND STROBE GND
Veer is. W T2 W S E T Ne i Ve, = Pin 16
s s [ grn el Voo = Pin 8
Gnd 1 ="Pin 9
Gnd 2 = Pin 13
T I NC = No inter.'nal
connection
Positive logic: W = AS
: - . 3 ' Truth Table
! 2 3 4 3 b Inputs Output
NC  IAlL 1A2, -Vief +Vrer \2A1 2A2, Vec A S -
“ INPUTS INPUTS
H H L
L X H
X L H

Definition of logic levels:

Input H L X

A* [Vip 2 Vrmax | VID € VTmin | Irrelevant

S VI 2ViHmin | V1 < ViLmax [Irrelevant

* A is a differential voltage (Vip) between Al and
A2, For these circuits, Vyp is considered
positive regardless of which terminal is positive
with respect to the other,
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100000119

Pin Configuration

OO0 OO0 0C

[ -
=L~

Guo]

SRERERENN

4 5 L)

7

Dual 4-Input Positive-AND Gate

Logic Diagram/Pin Designations

Pin 14
Pin 7

Ve
Gnd

i

Positive logic: Y = ABCD

REV. 03
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R,
Phase Locked Loop
Pin Configuration Pin Designations
i 1. Bias Reference 9. Demodulated FM Out-
|J.e_| ][] ] [re] [i] [ro] [ 2] Voltage put (Open Emitter)
T
- PIHASE LMPALTORL}_ _@ 2. Phase Comparator 10. De-emphasis (Auto
’ Input #1 Bandshaping)
VOLTAGE CONTROLLED R/
.- @ 3. VCO Output #1 11. RF Input #1
| | ‘ | h
LIFJ LI LTI T T tﬁrl 4. VCO Output #2 12. RF Input #2
e - 5. VCO Timing 13. Low Pass Loop
Capacitor Filter
6. VCO Timing 14. Low Pass Loop
Capacitor Filter
7. Range Control 15. Phase Comparator
Input #2
, 8. Negative Power 16. Positive Power
¥ Supply (Ground) Supply

Block Diagram

LOW PASS
v+ FILTER DE-EMPHASIS
T [o) [0}
16 14 |13 0
INPUT #1 02 ‘.@Js DEMOD
PHASE LP | 9,
inpuT #2 ool comp []FILTER OUTPUTS
COMP o'%__f I
INPUTS 1 .04
o
ouwﬁggfo‘i Ay | vco IMITER
1 5. [6 [7 s
— TIMING v-
v BIAS' CAPACITOR TRACKING
REFERENCE RANGE
" CONTROL

by two capacitors and two resistors at the phase

The 100000120 Phase Locked Loop is a monolithic
signal conditioner and demodulator system, com-
prising a VCO, phase comparator, amplifier and

low pass filter.

The center frequency of the Phase Locked Loop is
determined by the free running frequency of the
VCO. This VCO frequency is set by an external
capacitor. The low pass filter, which determines
the capture characteristics of the loop, is formed

comparator output. This Phase Locked Loop has
two sets of differential inputs, one for the FM/RF
input and one for the phase comparator local
oscillator input. Both sets of inputs can be used
in either a differential or single-ended mode.
The FM/RF inputs to the comparator are self-
biased. An internally regulated voltage source
is provided to bias the phase comparator local
oscillator inputs. The VCO output, at high level
and in differential form, is available for driving
logic circuits.

1-97
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Pin Configuration

Vbb
N/C

pinininin

-]

[o] [=]

100000121

CMOS Hex Inverter

Logic Dia,gram/PinDesignations

S
< [

Voo =Pin 1
Vpp = Pin 16
Gnd = Pin 8

BiRISIBIGIEIE
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100000122

Pin Configuration Dual Line Receiver
INPUT - INPUT QUTPUT STROBE Logic Di i i i
Veo. Ve, IA e NC u b ogic Diagram/Pin Designations
V = Pin 14
CC+
W3 j12 jnjw;;9i/8 - P
— - VCC- = Pin 13
Gnd =PinT7
NC = No internal
connection
) Truth Table
Differential Inputs Strobes Output
A-B G S Y
Vip > 25mV LorH|LorH H
T - — | LorH| L H-

VT2 3([4]95(|6]]7

INPUT  INPUT NC  OUTPUT STROBE STROBE GND

-25mV < Vip < 256mvV L [LorH H

1A~ 18 1v 16 S H H Indeter-
minate
LorH| L H
Vip < -25mV L |LorH H
H H L
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100000123

Pin Configuration Trip|e 3-InpUt NOR Gafe

(4] [3] [=] ["] [e] [e] [e] Logic Diagram/Pin Designations
Vee Ve = Pin 14

Gnd = Pin 7

GND

: |
DRONERORORCEG
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Pin Configuration

THRESHOLD OUTPUTS
ALT NORM CONT s N\

100000124

vVcez Vec1 4T 1Y 2Y 3Y

o N
4Y

R1

Bz

r&-ﬂ - -
V{2 (3 [4f|5][|6|]7]]|8
\3T 2T 1T , 1A 2A 3A 4A , GND
v Vo
THRESHOLD INPUTS

CONTROLS

¥

Quadruple Line Receiver

Logic Diagram/Pin Designations
VCC2 = Pln 16
Gnd =7Pin8

Logic: Y=A

1-101
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100000109
100000125

Logic Diagrams

100000111, 100000382

100000109

221 2 20 19 18) nn e (15 14 3
Qa1 Q2 ?03 Qs Qs Qs a7 Qg ?fg Q1o

., BIROBEEE

D1£m DWDBéM\ DA&’F" 05!;‘6' b6d 7 D7 L Dagfs» DgJ,"momJ)“”

100000111
100000382

Buffer Registers
Logic Diagram/Pin Designations
Vee = Pin 24
Gnd = Pin 12

Truth Tables

Dual 5-Bit Buffer Registers Nos. 100000111
and 100000382

Dy Qi1
1 1
0 0
10-Bit Buffer Register No. 100000109
D, RESET Qi1
1 1 1
0 1 0

10-Bit Buffer Register-Inverted Inputs
No. 100000125

100000125

Dp RESET Qns1
0 1 1
1 0

(22) 121 120} 19 18) nn 1161 (15} (14} HJVQ
2 oW 90z 9l Qa4 0O QU 9 oG 003 Qw

i e e ey

n v
cLock D 51—57' ﬁzém 53&(4) 5443‘5' 554,“-’) 56(]}(/) 513(5)_ Eaglsx BgF“’sw!,“”

Notes:

RESET = 0 > Q = 0 (overrides clock).
n is time prior to clock.
n+1 is time following clock.

These buffer registers are arrays of ten clocked
"D" flip-flops. The flip-flops are arranged as
a dual 5 array (100000111 & 100000382) and
single 10 arrays with reset (100000109 and
100000125).

The 100000111, 100000382 and 100000109 have
true "D" inputs. The logic state presented at
these ""D'" inputs will appear at the Q outputs after
a negative transition of the clock. The 100000125
has complementing "D'" inputs ('D'"). The logic
state presented at these '"D'" inputs will invert and
appear at the Q outputs after a negative-going
transition of the clock. The complementing input
("D") permits the use of standard AND-OR-IN-
VERT gates to achieve the AND-OR function
without additional gate delays.
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100000126

Pin Configuration Trip|e 3-|npuf AND Gate

Vee 1€ 1Y 3¢ 38  3a 3y Logic Diagram/Pin Designations
) 13 12 1 10 9 8 VCC - Pin 14
' Gnd = Pin 7

Positive logic: Y = ABC

1A B 2A 2B 2C 2Y GND

1-103
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100000127

Pin Configuration Zero Volfage SWifCh

The 100000127 zero voltage switch is a mono-
lithic integrated circuit designed to control a
thyristor in a variety of AC power switching
applications for AC input voltages of 24V, 120V,
208/230V and 277V at 50/60 and 400Hz. This
switch incorporates four functional blocks:

1. Limiter-Power Supply -- permits operation
directly from an AC line.

2. Differential On/Off Sensing Amplifier --
tests the condition of external sensors or
Functional Block Diagram command signals.

[ mmmmmm e e 1 3. Zero-Crossing Detector -- synchronizes
Gr—|umrer | POWER ~ the output pulses of the circuit at the time
@1 when the AC cycle is at zero voltage point.
c*
1

1c*(2)
(
Ic*
I
!

@

AC |
INPUT |
VOLTAGE ({3).
®

ON/OFF
& SENSING
AMPL

no"
CROSSING
DET

4, Triac Gating Circuit -- Provides high-
current pulses to the gate of the power
controlling thyristor.

IC* = INTERNAL CONNECTION
DO NOT USE

Schematic
a Re Rsensor
FOR DC MODE
I
¢ OR 400-Hz 100uF_|+ COMMON
7} OPERATION sV T
! COMMON
Rs | =
O~V L
ac
LINE
INPUT

FOR
(3)INCREASED
GATE DRIVE
“
TQ
THYRISTOR
GATE
|
B P Ny ~to T AN T T T T T T T AN for
FAIL-SAF| ich TO BT (D ice ica @ EXTERNAL
ALL RESISTANCE VALUES ARE IN OHMS oot E ® COMMON INPUT d) TRIGGER

A IC=INTERNAL CONNECTION -- DO NOT USE
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100000252 100000128 100000384

Logic Symbol

11 151109

L]

PL Pa Pg PCPp

5 —CRy. TCyp—12
cP TC
4——%p DpO—13
MR QaQgQcQp
14 3267

Pin Configuration

Py
Qg Pa :115
Qa R:]14

CPp

w N

[cANNNNG

OO0
3l 3l
|} )

@ o~

Logic Diagrams

100000128
3 P e o
NORIN® ° 3 ® ®
WOAD) . . e - R rp— [ S ,,_,T#,f
CPy Dv e v 1 T R e S o i et e e I (D)
BN R ==
COUNT) . 4 R cm et ot L ey
0 U o] o] d O (sl : O‘ ouTPUT)
sol. .. . O~ o= Sp =D
- Tg - E - Yg Li
. D 1" cfres
s 0 ) i I
A - S
T 4 . i
|Doc::® e Lo i *,iiz R 7‘;#@
counm B o o T <Bo:?¢)m
MR - * - * - e - E— OUTPUT)
ACLEAﬁ»@ @OA ®05 ®cc @(\}D
o
®

—_

- T T )E
ﬁ:’;ﬂ}@
: i T T
i

!, (CARRY
b, ouTeuT)

0

Up/Down Decade and Binary Counters

Pin Designations
Gnd = Pin 8

Mode Selection
(Both Counters)

MR | PL | CPy | CPp Mode
H X X X Preset (Asyn.)
L L X X Preset (Asyn.)
L H H H No Change
L H CP H Count Up
L H H CPp Count Down

Notes:

H = High voltage level

L = Low voltage level

X Don't care condition
CP = Clock pulse.

i

The 100000252 & 100000384 are synchronous Up/
Down BCD Decade Counters and the 100000128

is a synchronous Up/Down 4-Bit Binary Counter.
All these counters have separate up/down clocks,
parallel load facility, terminal count outputs for

multidecade operation and an asynchronous over-
riding master reset.

These counters can be reset, preset and count up
or down. The operating modes are tabulated in the
Mode Selection table. The operating modes of
both devices are identical; the only difference be-
tween the devices is the count sequences.

Counting is synchronous, with the outputs changing
state after the Low to High transition of either the
Count-Up Clock (CPyy) or Count-Down Clock (CPp).
The direction of counting is determined by which
clock input is pulsed while the other clock input is
High. (Incorrect counting will occur if both the
count-up clock and count-down clock inputs are
Low simultaneously. ) All counters will respond
to a clock pulse on either input by changing to the
next appropriate state of the count sequence. The
state diagram for the 100000252 & 100000384 show
the regular sequence and in addition shows the
sequence of states if a code greater than nine is
present in the counter.

. ) a | (BORROW Continued. ...
MR Dby * o - + + S ,ouTPUT)
rm.em:)@ ®0A @05 ®°C ®°0
O - PINNUMBER
REV. 03
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Logic Equations for Terminal Count
100000252 , 100000384
TCy = Qg-Q1-Qz-Q3-CPy
TCp = Qp-Q1-Q2-Q3-CPp

100000128

TCy = Qp-Q1-Q2-Q3-CPy

TCp = 00-01-02'03-(%

State Diagrams

100000252, 100000384

COUNT uP _—
COUNT DOWN -------

100000252 100000128 100000384

Continued

All counters have a parallel load (asynchronous)
facility which permits the device to be preset.
Whenever the parallel load (PL) input is Low, and
Master Reset is Low, the information present on
the Parallel Data 1nputs (P P PD) will be
loaded into the counters ané appehr or? the outputs
independent of the conditions of the clock inputs.
When the Parallel Load Input goes High, this in-
formation is stored in the counters and when the
counters are clocked they change to the next ap-
propriate state in the count sequence. The
Parallel Data inputs are inhibited when the Paral-
lel Load is High and have no effect on the counters.

The Termmal Count-Up (TCy;) and Terminal Count-
Down (TCpy) outputs (carry and borrow, respec-
tively) allow multidecade counter operatmns with-
out additional logic. The counters are cascaded

by feeding the terminal count-up output to the
count-up clock input and terminal count-down

clock input of the following counter.

The terminal count-up outputs are Low when their
count-up clock inputs are Low and the counters are.
in state nine (100000252 & 100000384) and state
fifteen (100000128). Similarly, the terminal
count-down outputs are Low when their count-down
clock inputs are Low and both counters are in
state zero. Thus, when the 100000252 &
100000384 counters are in state nine and the
100000128 counter is in state fifteen.and all

are counting up, or all counters are in state zero
and counting down, a clock pulse will change the
counter's state on the rising edge and simulta-
neously clock the following counter through the
appropriate active Low terminal count output.
There are two gate delays per state when these
counters are cascaded.

The asynchronous Master Reset input (MR), when
High, overrides all input and clears the counters.
Master reset overrides parallel load so that when
both are activated the counters will be reset.
(Obviously, both parallel load and master reset
must not be deactivated simultaneously for pre-
dictable operation. )
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100000129 100000044

3-Input, 4-Bit Digital Multiplexer

Logic Diagrams

-100000129 . Logic Diagram/Pin Designations
(Active Pull-up)
ORI T TE I IO TR Gnd = Pin 12
14) |15 |(6) (V) Di2r | (31 |{23}|(22) (211 [(20% (19} |(18) <‘L i ¢g;n
: : I
i T AT LY Truth Table
Data Channel Output
Input Select Data Enable| Data
Ap By Cp| Sg Sp|Complement| '044 |Outputs
JA:ﬁE%l—{‘r'NﬁTr o — e Ap x x |11 0 1 An
x Bpx |0 1 0 1 Bp
x x Cu|1 0 0 1 Ch
i“iv# ¢ :;mmsi "’wm; h X x x |0 0 0 1 0
Ap x x |1 1 1 1 Ap
x Bpyx [0 1 1 1 Bn
x x Chi1 0 1 1 En
100000044 X X x |0 0 1 1 1
(Open Collector) X X x X x X 0 1
5 T‘fﬁ xR X = Either state.
g 8Ly L < | . . . . .
I T T The 3-input, 4-bit multiplexer is a gating array

whose function is analogous to that of a 4-pole,
3-position switch. Four bits of digital data are
T selected from one of three inputs. A 2-bit
Rl Y L channel-selection code determines which input

] ) I
o “?,'_J_?{> TH-H ] | is to be active.

The data complement input controls the condi-
tional complement circuit at the multiplexer

o g g 5 output to effect either inverting or non-inverting
=TT ememne e data flow.

The 100000129 employs active output structures
to effect minimum delays; the 100000044 utilizes
bare collector outputs for expansion of input
terms.

The 100000044 may be expanded by connecting its
outputs to the outputs of another 100000044. Pro-
vision is made for use of a 3-bit code to determine
which multiplexer is selected; thus, eight multi-
plexers may be commoned to effect a 4-pole,
24-position switch.
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STOP BITS
ODD/EVEN
PARITY SELECT

ONO PARITY
NUMBER

Lo
—o

12 345 6 78 910

100000130

Pin Configuration

|l

Block Diagram

TRANSMITTER

DATA BITS

2999

40 39 38 37 36 35 3433 3231 3029 28 27 26 25 24 2322 2}

12 3141516 17 18 19 20

100000536

Asynchronous Receiver/Transmitter

The Asynchronous Receiver/Transmitter is an LSI
subsystem which accepts binary characters from
either a terminal device or a computer and re-
ceives/transmits this character with appended
control and error detecting bits. Allcharacters
contain a start bit, 5 to 8 data bits, one or two
stop bits and either odd/even parity or no parity.
The baud rate (bits per word), parity mode and the
number of stop bits are externally selectable.

Description of Pin Functions

CONTROL

STROBE

cLOCK
16 X R
CLOCKO™]
SERIAL,__|
INPUTO™

STATUS
WORD O—
ENABLE

lJj

-

| _ONUMBER
r‘ OpATA BITS

——opes8
I 1 o

—t——oDB |
—

16 X T,

]

N

RECEIVER

TRANSMITTER

o SERIAL
:— OUTPUT

|

H
|

ERRORO™

PARITY ERROROC

OVER RUNO——‘FH

FRAMING
TRANSMITTER
BUFFER EMPTY

o

DATA o—1-
o—t

AVAILABLE

RESET DATA
AVAILABLE

RECEIVER
DATA BITS

RDIO

Pin No. Name Symbol Function

1 V. Power Supply Vee +5V Supply

2 Voo Power Supply Voo -12V Supply

3 Ground Veor Ground

T4 Received Data RDE A logic "0 on the receiver enable line

Enable places the received data onto the output
lines.

5-12 Received Data Bits | RD8-RD1 | These are the 8 data output lines. Re-
ceived characters are right justified,
the LSB always appears on RD1. These
lines have tri-state outputs: i. e.. they

}——o DATA STROBE have the normal TTL output character-
istics when RDE is **0"" and a high im-
pedance state when RDE is 1. Th
the data output lines can be bus strue¥
ture oriented.

|_o END OF e ont
CHARACTER 13 Receive Parity PE This line goes to a logic 17 if the re-
_ EXTERNAL Error ceived character parity does not agree
RESET with the selected POE.

14 Framing Error FE This line voes to a logic if the re-

ceived character has no valid stop bit.
RECEIVED . 15 Over-Run OR This line goes to a logic ""1" if the pre-

‘ DATA ENABLE viously received character is not read
(DA line not reset) before the present
character is transferred to the receiver
holding register.

16 Status Word SWE A logic 0" on this line places the

Enable status word bits (PE, FE. OR. DA,
TBMT) onto the output lines. These
are tri-state also.

17 Receiver Clock RCP This line will contain a clock whose
frequency is 16 times (16X) the de-
sired receiver baud rate.

14 Reset Data RDA A logic "0 will reset the DA line.

Available "
19 Receive Data DA This line goes to a logic ''1"” when an
Available entire character has heen received and
transferred to the receiver holding reg-
ister.

20 Serial Input SI This line accepts the serial bit input
stream. A Marking (logic "1") to
spacing (logic 0" transition is re-
quired for initiation of data reception.

21 External Reset XR Resets all registers. Sets SO, EQOC.
and TBMT to a logic "1,

22 Transmitter TBMT The transmitter buffer empty flag

Buffer Empty goes to a logic "1 when the data bits
holding register may be loaded with
another character.

23 Data Strobe DS A strobe on this line will enter the
data bits into the data bits holding reg-
ister. Initial data transmission is
initiated by the rising edge of DS.

24 End of Character EOC This line goes to a logic "1 each time
a full character is transmitted. ‘It re-
mains at this level until the start of
transmission of the next character.

25 Serial Output SO This line will serially. by bit. provide
the entire transmitted character. It
will remain at a logic "1 when nodata
is being transmitted.

Continued ....
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Continued

Transmitter Block Diagram

NUMBER
STOP BITS
EVEN PARITY
SELECT
DATA BITS

-—
I4— NUMBER

O |*— NO PARITY

o jo—
lo—
o—

=}
2z
=1
3
O
@
=1

HOLDING

TA BITS
REGISTER $— DATA STROBE

REGISTER UFFER
STEERING LOGIC T R
(] | [

s ___ |
[L LOAD

SHIFT

CONTROL
STROBE ‘

TRANSMITTER

RECE?VER F__BUFFER EMPTY

|, SERIAL
oUTPUT

TRANSMITTER
SHIFT REGISTER

e xT_|
CLOCK

OUTPUT
LOGIC

PARITY BIT
GENERATION|
LOGIC

END OF
CHARCTER

Description of Pin Functions (Continued)

Pin No.

Name

Symbol

Function

26-33

34

35

36

37-38

39

40

Data Bit Inputs

Control Strobe

No Parity

Number of Stop
Bits

Number of Bits
Character

Odd Even Parity

Transmitter
Clock Line

DB1-DB8

cs

NB2.NB1

EPS

TCP

There are up to 8 data bit input lines
available.

A logic 1" on this lead will enter the
control bits (EPS, NB1, NB2. TSB.
NP) into the control bits holding reg-
ister. This line can be strobed or
hard wired to a logic "1 level.

A logic 1" on this lead will eliminate

the parity bit from the transmitted and
received character (no PE indication).

The stop bit(s) will immediately follow
the last data bit. If not used. this lead
must be tied to a logic "0,

This lead will select the number of
stop bits. 1 or 2. to be appended im-
mediately after the paritv bit. A
logic "0 will insert 1 stop bit and a
logic "1 will insert 2 stop bits.

These two leads will be internally de-
coded to select either 5. 6. 7or 8
data bits character.

NB! NB2 Bits Character

0 0 5
1 0 6

0 1 7

1 1 8

The logic level on this pin selects the
type of parity which will be appended
immediately after the data bits. It
also determines the parity that will
be checked by the receiver. A logic
~0" will insert odd parity and a logic
1" will insert even parity.

This line will contain a clock whose
frequency is 16 times (16X) the de-
sired transmitter baud rate.

Continued. ...

Receiver Block Diagram

DATA
ENABLE

— RD 8

—RD 7

—» RD 6

O L—+RDS5

RD 4

ML »RD 3

(2]

—= RD 2
= RD |

>

AN T

DATA
AVAILABLE

RESET DATA
AVAILABLE

STATUS WORD
ENABLE

|, DATA

AVAILABLE

= OVER RUN
FRAMING

[ ERROR

PARITY
ERROR

—

AND GATE

HEEEERN

HOLDING REGISTER
BUFFER S

DATA BITS R

b

BITS FROM |

il

—» TRANSMITTER
r BUFFER EMPTY

TBMT F/F

STATUS WORD
HOLDING REGISTER

3

HOLDING
REGISTER

t .,
I _

PARITY BIT RIGHT

START BIT
CHECKING JUSTIF
VERIFICATION LOGIC Eong

SERIAL
INPUT

—1

RECEIVER
SHIFT
REGISTER

1 |

|——cp

16 X R TIMING

CLOCK GEN
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Continved

|. TURN POWER ON
2. PULSE EXTERNAL RESET
3.SELECT BAUD RATE-|6 X CLK

!

TBMT = |
EOC =1
SO= | {STOP BIT)

I SET CONTROL BITS-PULSE CS r-"

SET DATA BITS ]:

TBMT=0

NO

]
TRANSMITTER
SHIFT REGISTER
EMPTY ?
(EOC=1)

. LOAD TRANSMITTER SH!FT REGISTER
2.50=0 (START BIT)

( 3. EOC=0

'

I

TBMT=1

NO

HAS
| BIT TIME
ELAPSED?
(16-16 XCLK)

SHIFT | BIT RIGHT IN
TRANSMITTER SHIFT REGISTER

'

TRANSMIT START BIT, DATA
BITS, SELECTED PARITY MODE,
AND STOP BIT(S)

STOP BIT BEEN ON TH

HAS
THE LAST

LINE FOR IBIT
TIME ?

ARE
THERE NEW
CONTROL BITS
?

YES

Transmitter Operation

Initializing
Power is applied, external reset is enabled and
clock pulse is applied having a frequency of 16
times the desired baud rate. The above conditions

will set TBMT, EOC and SO to logic "'1" (line is
marking).

After initializing is completed, user may set con-
trol bits and data bits with control bits selection
normally occurring before data bits selection.
However, one may set both DS and CS simultane-
ously if minimum pulse width specifications are
followed. Once data strobe (DS) is pulsed the
TBMT signal will change from a logic "1'"" to a
logic "'0" indicating that the data bits holding reg-
ister is filled with a previous character and is un-
able to receive new data bits, and transmitter
shift register is transmitting previously loaded
data. TBMT will return to a logic '"1'', When
transmitter shift register is empty, data bits in
the holding register are immediately loaded into
the transmitter shift register for transmission.
The shifting of information from the holding reg-
ister to the transmitter shift register will be fol-,
lowed by SO and EOC going to a logic 0", and
TBMT will also go to a logic ""1" indicating that
the shifting operation is completed and that the
data bits holding register is ready to accept new
data. It should be remembered that one full
character time is now available for loading of the
next character without loss in transmission speed
due to double buffering, (separate data bits hold-
ing register and transmitter shift register).

Data transmission is initiated with transmission
of a start bit, data bits, parity bit (if desired)
and stop bit(s). When the last stop bit has been
on line for one bit time, EQOC will go to a logic
"1 indicating that new character is ready for
transmission. This new character will be trans-
mitted only if TBMT is a logic ""0"" as was pre-
viously mentioned.

-Continued. ...

REV. 03

I-110



DGC PROPRIETARY - This manual contains proprietary information of Data General Corporation (DGC) revealed for the limited purpose only
to service DGC equipment on the express condition that the information herein shall not be disclosed to others, and shall not be reproduced in
whole or in part, or used in whole or in part as the basis for manufacture or sale of items, without written permission.

100000130 100000536

Continved

i. TURN POWER ON

2. PULSE EXTERNAL RESET

3. SELECT BAUD RATE-16 X CLK
4. SET CONTROL BITS

)

| DA=0

1

HAS
THE LINE
TRANSITIONED
FROM MARKING TO
SPAGING

?

HAS
A START BIT
BEEN VERIFIED?
8 X 16 XCLK

LOAD START BIT INTO
RECEIVER SHIFT REGISTER

[

HAS
| BIT TIME
ELAPSED ?
[6—16 X CLK

SHIFT AND LOAD DATA BIT
INTO REGEIVER SHIFT REGISTER

HAS THE
SELECTED NUMBI
OF DATA BITS BEEN
RECEIVED
?

NO

YES

HAS
I BIT TIME
ELA;SED

NO

YES

HAS
THE PROPER
PARITY BIT BEEN
RECE’)IVED

SET PARITY ERROR |NO

YES |SET PARITY ERROR
REGISTER TO |

REGISTER TO O

HAS
{ BIT TIME
EL A‘P7$ED

SET FRAMING ERROR| NO
REGISTER TO |

YES ISET FRAMING ERROR

A STOP BIT
BEEN RECEIVED REGISTER TO O
?

SET OVER RUN
REGISTER TO !

SET OVER RUN
REGISTER TO O

'
TRANSFER DATA BITS FROM
SHIFT REGISTER TO DATA
BITS HOLDING REGISTER

DA=!
3

— ]

EXAMINE OUTPUTS

I, STROBE STATUS WORD ENABLE
2. STROBE DATA ENABLE

|RESET DATA AVAILABLE-DA:0 |

_Once a full character is received, internal logic

Receiver Operation

Initializing
Power is applied, external reset is enabled, and
clock pulse is applied having a frequency of 16

times the desired baud rate. The previous condi-
tions will set data available (DA) to a logic '"0"".

After initializing is completed, user should note
that one set of control bits will be used for both
receiver and transmitter making individual con-
trol bit setting unnecessary. Data reception
starts when serial input signal changes from
Marking (logic '"1'") to spacing (logic '0'") which
initiates start bit. The start bit is valid if, after
transition from logic ""1'" to logic ''0", the SI line
continues to be at logic "'0"", when center sampled,
8 clock pulses later. If, however, line is at a
logic ""1" when center sampling occurs the start
bit verification process will be reset. If the
Serial Input line transitions from a logic '"1" to a
logic "0" (marking to spacing) when the 16X clock
is in a logic ""1'" state, the bit time for center
sampling will begin when the clock line transitions
from a logic '"1" to a logic '"0" state. After veri-
fication of a genuine start bit, data bit reception,
parity bit reception and stop bit(s), reception pro-
ceeds in an orderly manner.

While receiving parity and stop bit(s) the receiver
will compare transmitted parity and stop bit(s)
with control data bits (parity and number of stop
bits) previously set and indicate an error by
changing the parity error flip-flop and/or the
framing error flip-flop to a logic '"1'". It should
be noted that if the No Parity Mode is selected
the PE (parity error) will be unconditioning set

to a logic "0".

looks at the data available (DA) signal to deter-
mine if data has been read out. If the DA signal
is at a logic ""1" the receiver will assume data
has not been read out and the overrun flip-flop of
the status word holding register will be set to a
logic ""1"'. If the DA signal is at a logic '"0" the
receiver will assume that data has been read out.
After DA goes to a logic '"1", the receiver shift
register is now ready to accept the next character
and has one full character time to remove the re-
ceived character.

Continued....
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Continued

Receiver Propagation Delay Timing Diagram
DATA AVAILABLE |

RDE ,SWE

)|

DATA OUTPUT

pd
STATUS WORD OUTPUT !

Receiver Timing Diagram

"y ST ART DATA | DATA2 DATA3 DATA4 DATAS DATA6 DATA? DATA BPARITY STOPISTOP2 START[_D_ TA |

S| "o" -LSB- —E_—:__J___..:___ J..~'"_SE_L_._' .
DATA
. STROBES I A T S A (U N | |
PARITY NOTE I
ERROR
FRAMING NOTE | —

1CLOCK CYCLE
l*i/16 BIT TIME
NOTE 2 I

NOTE | —"

DATA
AVAILABLE

OVER RUN

NOTES:

THIS IS THE TIME WHEN THE ERROR CON-
DITIONS ARE DETECTED, IF ERROR OCCURS.

. ABOVE SHOWN FOR 8 LEVEL CODE

PARITY AND TWO STOP. FOR NO PARITY,

ANOTHER DATA STROBE CAN OCCUR ANY-
WHERE DURING TRANSMISSION OF
CHARACTER |,

2. DATA AVAILABLE IS SET ONLY WHEN THE STOP BITS FOLLOW DATA.
RECEIVED DATA, PE,FE, OR HAS BEEN . FOR ALL LEVEL CODE THE DATA IN THE
TRANSFERRED TO THE HOLDING REGISTERS. HOLDING REGISTER IS R/6H JUSTIFIED)
(SEE RECEIVER BLOCK DIAGRAM), THAT 1S, LSB ALWAYS APPEARS IN
3. ALL INFORMATION IS GOOD IN HOLDING RD1 (PINI2).
REGISTER UNTIL DATA AVAILABLE TRIES
TO SET FOR NEXT CHARACTER.
Transmitter Timing Diagram
DATA
STROBE | [noTe 3 [
TBMT |
) "HF-NOTEZ
e
so w STARTIDATA 1 -oamz-nArAs-nArA «wfm 5:04 DATA €DATA T'DATA { e»mnln's-rop 1STOP2 IETART'DATAI
NOTEI h—-l BIT TIME
goc —
-
NOTE: TRANSMITTER INITIALLY ASSUMED INACTIVE
AT START OF DIAGRAM. SHOWN FOR 8 DETAIL:
LEVEL CODE AND PARITY AND TWO STOPS, S E—
I: BIT TIME= 16 CLOCK CYCLES. STROBE l‘“‘l
2: IF TRANSMITTER IS INACTIVE THE START
PULSE WILL APPEAR ON LINE WITHIN cLock
ICLOCK CYCLE OF TIME DATA STROBE je—o{ 1/16 BIT
OCCURS. SEE DETAIL. $0 START
3: SINCE TRANSMITTER IS DOUBLE BUFFERED
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100000131

General Purpose Transistor Array

Schematic
2 | 5 4 8 ] 14
3 6 7 9 10 12 13

SUBSTRATE

’ I-113 REV. 03



DGC PROPRIETARY - This manual contains proprietary information of Data General Corporation (DGC) revealed for the limited purpose only
to service DGC equipment on the express condition that the information herein shall not be disclosed to others, and shall not be reproduced in
whole or in part, or used in whole or in part as the basis for manufacture or sale of items, without written permission.

100000132

Dual Stereo Preamplifier

Pin Configuration

INPUT LAG I\ /OUTPUT LAG |

N A,
10 lI 12

INPUT ! —13 OUTPUT |

9
8
7 v+ 14
6
INPUT 2 %———n OUTPUT 2

i

OUTPUT LAG 2/ \OUTPUT LAG 2

(¢ ]

4
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Vee

Pin Configuration

100000133

14

13

4 5

DIP

(TOP VIEW)

*Open collector

GND

Hex Inverter

Logic Diagram/Pin Designations
VCC = Pin 14
Gnd =Pin 7

Positive logic: Y = A
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100000134

4.Bit Data Selector/Storage Register

Pin Configuration

: Pin Designations
OUTPUTS

INPUT OUTPUT WORD X
Vee Qa 9% O¢c b1 9 cLOCK SELECT VCC = Pin 16
sl jwpupyuzynijwolls Gnd = Pin 8
Qa olB o D1 Qp CLOCK Positive logic: word select low for word 1,
word select high for word 2.
WORD _]
? A2 SELECT
A1l Bl B2 €1 C2 D2 This monolithic data selector/storage register
is composed of four S-R master-slave flip-flops,
four AND-OR-INVERT gates, one buffer and six
1121131 |4(]S(|6[|7]]8 inverter/drivers.
\ A2 A1 81 B2 c1 c2 DZ/ GND
INPUTS When the word select input is low, word 1 (Al,
B1, C1, D1) is applied to the flip-flops. A high
input to word select will cause the selection*of
word 2 (A2, B2, C2, D2). The selected word is
shifted to the output terminals on the negative-
Logic Diagram going edge of the clock pulse.
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100000135 100000234

Pin Configuration

Qp cLock s S0

Bpjjuppyyrzyynpmwfls

vce 0a Qg Q¢

Qa Qg Qc Qp Vv
CLOCK
CLEAR SO
R A B [ D L

1 2 3 (|4 5 b 1 8
CLEARSHIFT A B C D  SHIFT GND
RIGHT \ - LEFT
L SERIAL PARALLEL INPUTS SERIAL
INPUT .. INPUT

Typical Clear, Load, Right-Shift, Left-Shift, Inhibit,

and Clear Sequences

ceock LMLy
mope [ so g 1
CONTROL T

olri._

INPUTS

cLear T LT 0
seriaL | R :
DATA
INPUTS |

A H
PARALLEL | B __| L
DATA ;
INPUTS c __ml.
T T
o LL
> j ;

S SR gy B | - L j
el ML 1
Wl L L

i fo——SHIFT RIGHT—| le—SHIFT LEFT ’H—INHIBJTH
CLEAR LOAD CLEAR

el L1
Q
oUTPUTS

4-Bit Bidirectional
Universal Shift Registers

Pin Designations

Vee = Pin 16
Gnd = Pin 8

Function Table

\ INPUTS OUTPUTS
[ MODE SERIAL PARALLEL
CLEAR cLock 0p Q@ Q¢ Op
Sy So LEFT RIGHT[A B C D
L[ x x| x x x [x x x x[ v t u© U
Holx o x| oL x X |X X X x|0a0 980 Qco Qpo
Ho|wo W] X x |a b ¢ d|la b c d
Ho[L H| 1 X H | X X X x| H Qan Qn Qcn
Ho|L W] 1 X Lojx o x ox x Qan O8n Ocn
Ho|H oL 1 H X | X X X X{Qgn Qcn Opn H
Ho|H L]t L X |X X X X|Qga Qcn Qpn L
Hoje o L]ox X X | X X x x|aa @go Qco Cpo

high level (steady state).

low level (steady state).

X oo
"

t = transition from low to high level.

a, b, ¢, d = the level of steady-state input at
inputs A, B, C or D, respectively.

Qa0. Qpo: QCos Qpo = the level of Qa, Qp,

Qc or Qp, respectively, before the indicated

steady-state input conditions were estab-
lished.

Q > Q ’ QCny QD = the level Of QA’ QB’
An, }S’? QD, respe%tively, before the most

recent ! transition of the clock.

Note: The 100000234 is a Schottky device.

The circuit contains 46 equivalent gates and

features parallel inputs, parallel outputs, right-
shift and left-shift serial inputs, operating-mode-

control inputs, and a direct overriding clear
line. The register has four distinct modes of
operation:

Parallel (Broadside) Load

Shift Right (in the direction Qp
toward Qp)

Shift Left (in the direction Qp
toward Qp)

Inhibit Clock (Do nothing)

Continued. ...
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100000135 100000234

Continued

Synchronous parallel loading is accomplished
by applying the four bits of data and taking
both mode control inputs, Sy and Sy, high. The
data is loaded into the associated flip-flop and
appears at the outputs after the positive trans-
ition of the clock input. During loading, serial
data flow is inhibited.

Shift right is accomplished synchronously with
the rising edge of the clock pulse when Sp is high

and Sq is low. Serial data for this mode is en-
tered at the shift-right data input. When S0 is
low and S{ is high, data shifts left synchronously
and new data is entered at the shift-left serial

input.

Clocking of the flip-flop is inhibited when both
mode control units are low. The mode controls
of the 100000135 should be changed only while
the clock input is high.

Logic Diagrams

100000135

100000234

... ic input d by a

ion from a high level to a fow level.

REV, 03

1-118




DGC PROPRIETARY - This manual contains proprietary information of Data General Corporation (DGC) revealed for the limited purpose only
to service DGC equipment on the express condition that the information herein shall not be disclosed to others, and shall not be reproduced in
whole or in part, or used in whole or in part as the basis for manufacture or sale of items, without written permission.

100000136

Logic Symbol
0 11 12 13 17 2 3 4 5

AO A‘K 4\2
9 7 6
Pin Configuration

Vee :16
.05 co[ s
3E6 GS :]14

4
11 ]4a

® © .

o [Nl g — -
! £ ON

® N [

o i

o TR~ 0
Gl

—me S

® B

_——OD—FD_I
@‘vé (O = PIN NUMBERS

VCC = Pin 16
Gnd = Pin 8
Pin Names
[ Priority (Active LOW) Input
lto7....... Priority (Active LOW) Inputs
El.......... Enable (Active LOW) Input
EO......... Enable (Active LOW) Output
GS ..... .... Group Select (Active LOW) Output
Ag, A1, Ay . Address (Active LOW) Outputs
Truth Table
01234567 |Gs Ay A Ap EO
H XXXXXXXX H H H H H
L HHHHHHHH H H H H L
L XXXXXXXL L L L L H
L XXXXXXLH L H L L H
L XXXXXLHH L L H L H
L XXXXLHHH L H H L H
L XXXLHHHH L L L H H
L XXLHHHHH L H L H H
L XLHHHHHH L L H H H
L LHHHHHHH L H H H H
H = HIGH Voltage Level
L. = LOW Voltage Level
X = Don't Care

GS is active level LOW when any input is LOW;

EO and GS are inactive HIGH when the input enable

Eight-Input Priority Encoder

Logic Diagram/Pin Designations

The 100000136 is a multipurpose 8-input priority
encoder designed to accept data from eight active
LOW inputs and provides a binary representation
on the three active LOW outputs. A priority is
assigned to each input so that when two or more
inputs are simultaneously active, the input with
the highest priority is represented on the output,
with input line 7 having the highest priority.

A HIGH on the Input Enable (EI) will force all
outputs to the inactive (HIGH) state and allow new
data to settle without producing erroneous inform-
ation at the outputs.

A Group Signal output (GS) and an Enable Output
(EO) are provided with the three data outputs. The

this indicates when any input is active. The EO
is active level LOW when all inputs are HIGH.
Using the output enable along with the input enable
allows priority encoding of N input signals. Both

is HIGH.
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Logic Diagram

% * % b 2 2 2 3
e Q e B

3 0

INvIBIT

ENABLE,

!
i
i
N I

1
ENABLE,

NOTE: All inputs have diode clamps.

100000137

8-Bit Position Scaler

Logic Diagram/Pin Designations

Pin 24

VvV =
cC
Gnd = Pin 12
Truth Table
r - T T o r T T TTT . |
INHIBIT 1 E:":B;‘ETSO :r s, | 0 { o, [ 0, | O3 0 04 | 05 ' Og F,
| B i O S . e
o 1 Y i 0 0 o H 1y [ ‘ {4 \,’ 16 iy
0 1 1 [ s [ i [ iy is o Tg i 1
o 1 ] 1 0 P i3 i ig g T 1 1
0 1 1 1 0 I3 iq T i I 1 1 1
0 1 4] 0 1 Iq Ty ig 1y 1 1 1 1
0 1 1 0 1 [ Tg iy 1 t 1 1 1
0 1 0 1 1 1g T, 1 <1 1 1 1 1
[ 1 L 1 [N 1 1 1 1 1 1 1
1 X X i X X 1 1 1 1 1 1 1 1
X I o X X X g R S T . '
Note:

X indicates either logic ""1'" or logic '"0"" may be
present.

The 8-bit position scaler is an MSI array of ap-
proximately 70 gate complexity. The primary
function of this device is to scale (or shift) data
bit positions by a selection of a 3-bit binary
selector code.

The most significant bit input (I7) may be shifted
8 positions to the least significant bit output (Og).
At zero shift, or scale select, all eight input
data bits are transferred and inverted to their
respective outputs, (Ig to Og, I7 to Op, Ig to Og,
etc.) At a shift, or scale select, of one, each
input bit (I)) will shift to the next lower output
bit (Op-1). See truth table for other shift codes.

—
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100000140 100000141 100000142 100000148
100000149 100000215 100000216 100000217
100000218 100000219 100000269 100000270
100000271 100000272 100000273 100000274
100000275 100000276 100000277 100000278
100000279 100000280 100000499 100000500

Pin Configuration

A\

[15] Ve
022 15] CE

O3 3 14 A4
04 4 13 A3
o [ 2] A,
o6 6 11 AI
07 7 10 AO

GND [E]

Functional Block Diagram

Og O- O¢ O, Os 0, 0. 0.
9 7 TG 5 4 T3 2 1

QuUTPUT CHIP
BUFFER ENABLE

H——O Ct

256 817S
(32 x 8) Vee 116
MEMORY GND - (8]
CELLS

1 0F 32
DECODER

ADDRESS
BUFFER

As

256-Bit Bipolar Read Only Memory

Logic Diagram/Pin Designations
VCC = Pin 16
Gnd = Pin 8

These high speed, electrically programmable,
fully decoded TTL bipolar 256-bit read only
memories are organized as 32 words by 8 bits.

Memory expansion is simple; three-state outputs
are provided on the 100000215; uncommitted col-
lector outputs are provided on all other devices.
Each device has on-chip address decoding and
chip enable. The memory is fabricated with all
logic level zeroes(low); logic level ones (high)
can be electrically programmed in the selected
bit locations. The same address inputs are used
for both programming and reading.

L]
llo H1 lu‘lu Q14
. Ag A, A, A,
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Pin Configuration

INPUTS OUTPUTS
/\
4 7

Vee “ A B [3 D 9 8 7
Wy urzgn 10 9

—

A B C D
BCD-TO-DECIMAL

0123456789

S

Vi 2 ()13 f[1a]]S([[6]]71]8
0 1 2 3 4 5 6 GND

N 7

- v
OUTPUTS

Logic Diagram

1)

INPUT A 15)

2

y

3)

(5)

OUTPUT O
L ouTtPuT 1

OUTPUT 2

INPUT B MDQ 9- 4 ouTPUT 3
<

100000143

BCD-To-Decimal Decoder-Driver

Logic Diagram/Pin Designations
Ve = Pin 16
Gnd = Pin 8

Function Table

Inputs Qutputs

No., D C B A0 1 2 3 4 5 6 7 8 9
0|L L L L|L H H H HHHHH H
1{L L L H{H L H H H H H H H H
2/|L L H L|H HL HHHHHHH
3L L H HIHH HULHUHUHHH H
"4|L H L LIHHHHTULHHHHH
5/!L H L H/HH HHHTLHUH H H
6)]L H H L|H H HHHHTULHHH
7/L H H H|HHHUHHUHUHTILH H
8/H L L LIH H HHHHHHL H
9/H L L HIHH HHHHUHHUHL
H L HL|HHHHUHUHUHUHEHH
-|H L H H(H H H H H H H H H H
Z|H H L L|H HHUHHHUHUHUHH
Z|H H L H/IH HHHHHUHHHH
“|H H H L|H H H HHHHH H H
H HH H|/HHHHHHHH H H

H = high level (off); L = low level (on).

This monolithic BCD-to-decimal decoder/

driver consists of eight inverters and ten four-
input NAND gates. The inverters are connected
in pairs to make BCD input data available for de-
coding by the NAND gates. Full decoding of valid
BCD input logic ensures that all outputs remain
off for all invalid binary input conditions.

OUTPUT 4
(13) &) ourPuTS
INPUT C 9-
* ) outeuTs
(12) 2 oyreuT 7
INPUT D —
00 quteuT 8
U1 outPuT 9
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[ “i v ey . ‘ ' .
R IO o S o
DD D D
0 & |G OO

100000144

Logic Symbol

1312 1110 9 3 4 5 6 7

Ag A1 Ay A3Ag B By By B3 By

 —ole
A.B A8 A-B
o
Pin Configuration

1e Vee :|16
2[Ja s a-8[]rs
3[: Bo a=s[ ]1e
AE B4 Ao D‘n:i
s5[]®82 A2
BE B3 A2 jn
e o
s[]ano Aq :|9

Logic Diagram

"®
HY"@ :

el gD Dy
e

A.@ E@

v

(O =PINNUMBERS

5-Bit Comparator

Logic Diagram/Pin Designations

VCC = Pin 16
Gnd = Pin 8
Pin Names
E o Enable (Active LOW)
Input

Word A Parallel Inputs

Bg;B1,Bg,B3,By4. ... Word B Parallel Inputs

A<B.iiiiiiennnn.. A Less Than B Output
A>B.....ooiiua... A Greater Than B Out-
put
A=B.............. A Equal to B Output
Truth Table
E Ay By [[A<B A>B A-B
H X X L L L
L. Word A = Word B L L H
L Word A > Word B L H L
L. Word B > Word A H L L
H = HIGH Voltage Level
L = LOW Voltage Level
X = Either HIGH or LOW Voltage Level

The 100000144 is a high speed expandable com-
parator which provides comparison between two
5-bit words and gives three outputs, ''less than',
""greater than" and "equal to''. A HIGH level on
the active LOW enable input forces all three out-
puts LOW.

This 5-bit comparator uses combinational cir-
cuitry to directly generate '"A greater than B"
and "A less than B'" outputs. As evident from
the logic diagram, these outputs are generated
in only three gate delays. The "A equals B"
output is generated in one additional gate delay
by decoding the ""A neither less than nor greater
than B'" condition with a NOR gate. All three
outputs are activated by the active LOW Enable
input (E).

Tying the A > B output from one device into an
A input on another device and the A < B output
into the corresponding B input permits easy
expansion.

The A4 and B4 inputs are the most significant
inputs, and Ag and Bg are the least significant.
Thus, if A4 is HIGH and B4 is LOW, the A > B
output will be HIGH regardless of all other inputs
except E.
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100090145

Logic Symbol 8-Bif Addressable LGfCh

Logic Diagram/Pin Designations
T2 3
R Ve = Pin 16
‘ ‘ Gnd = Pin 8
E D Ag Ay Ay Pin Names
AQ, A1, A2..... Address Inputs *
Doveiniann.. Data Input
E....... ee..... Enable (Active LOW) Input
C Qg 9y Q) Q3 Q4 Qs Qg 9y C.ovvvnnnn e Clear (Active LOW) Input
‘ } ‘ I I ‘ QtoQ7...vn... Parallel Latch Outputs
15 4 5 6 7 9 10 11 12 Truth Table

Present Quiput States

3
7 Maode

T E D Ag Ay A2 Qo Q1 Q2 Q3 Q4 Q35 Q6 Q
. . . L HX X X X L 1. L 1 I 1. L 1 Clear
Pin Configuration LLL L L L| L L 1 I I L I L. Denwltiples
L L H L Li H L 1 1. L L 1. L
L L L H I L 1. L L L I L 1. L
V ILLLH H L L L H 1 1 1 L. 1. L
1 E Ag Vee 316 S
ZEAT C 315 1 LH H OH H 1 L [ [ [ 1 i i
HHX X X X QN-1 - Menmory
HLL L L [ L QN-1 Qn-1 QN —————— Addressuble
3 E A2 E j 14 HLH L L 1 H QN1 Qn-1 Latch
HLL HL L Qn-1 L QN-1
HLHHLL Qn-1 H QN-1
[ 0[] e .
5[01 Q7j12 HLL W oW Qx-1 '7—___,(9\‘[
HLHHHH ON-1 = QNn-1 H
6| |Y2 Qg : 11
X = Don't Care Condition
T, Qg ;'10 L = LOW Voltage Level
H = HIGH Voltage Level
8 D GND Q4 D 9 Q-1 = Previous Output State
Mode Selection
E C Mode
L. H | Addressable Latch
H H | Memory
L L | Active HIGH Eight-Channel
Demultiplexer
H L | Clear

The 100000145 is a high speed 8-bit addressable
latch designed for general purpose storage appli-
cations in digital systems. It is a multifunctional
device capable of storing single line data in eight
addressable latches, and being a one-of-eight de-
coder and demultiplexer with active level HIGH
outputs. The device also incorporates an active
level LOW common clear for resetting all latches
as well as an active level LOW enable.

This latch has four modes of operation,’wh.ich are
shown in the mode selection table. In the ad-
dressable latch mode, data on the data line (D)

¥

Continued ... .l
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100000145

Continued

is written into the addressed latch. The addressed
latch will follow the data input with all non-
addressed latches remaining in their previous
states., In the memory mode, all latches remain
in their previous state and are unaffected by the
data or address inputs.

In the one-of-eight decoding or demultiplexing
mode, the addressed output will follow the state
of the D input with all other outputs in the LOW
state. In the clear mode all outputs are LOW and
unaffected by the address and data inputs.

When operating this device as an addressable
latch, changing more than one bit of the address
could impose a transient wrong address. There-
fore, this should only be done while in the
memory mode.

Logic Diagram

o~ O =PIN NUMBERS
1 /)j
|
Y
— S e G A S
e I
T i o St i A 1]
it : Sl g S ‘;
T N TS ol il Ao
telsls)deislelis]olordolelordvle
S R - Foosd Sdnd .
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NC

Vce+

Pin Configuration

OUTPUTOUTPUT
2y Vce-

1Y

100000146

NC N

C

14|13

12 |

Ll

|

NC STROBEINPUTINPUT GND NC NC
S 1A 2A
Schematic (Each Line Driver)
VEer O
[?N?LNRE\CER“I 1Mk 15 ke 10k 215k
IN:UT ' L >— L
smsoss ° v >t Lr: 1
REU ) y
3
7 i P
1 % f
\| 15k lt OUTPUT
» +— 4oV
45k ) 4
r '
NE DrveR 4
4
10 k 1k a7
TO OTHER
LINE DRIVER
Vee © ‘1 d

Component values shown are nominal.

Dual Line Driver

Pin Designations

VCC L= Pin 13

Vee- = Pin 10

Gnd =Pinb

NC = No Internal
Connection

Positive logic: Y = AS

This device is a monolithic dual line driver which
satisfies the requirements of the standard inter-
face between data terminal equipment and data
communication equipment as defined by EIA
Standard RS-232-C.

A rate of 20, 000 bits per second can be trans-
mitted with a full 2500pF load.
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Pin Configuration

100000147

STROBE (2) — (7) outPUT
6o — —] 1Y0
pata (1 —/ —1— (6] oUTPUT

1c - Y1
}QOUTPUT
pun 1v2

seLect 3
B

. (4) outpuT
- 1v3

"—D)EOUTPUT
—] 2Y0

SELECT “3’l> I>

A p
] 10 oyrpyT
‘H 2Y1
pata 19 (1) gyteut
2C ] — = 2Y2
stroge (1¥ -/ (12) ouTPUT
2G - 2Y3

SELECT OUTPUTS
DATA sSTRB INPUT A
Vee 2c 2G A 72v3 2¥2 2v1  2v0\
w5 {wle)zn]ws
; 2Y3 2vY2 2Y1 2Y0
262 5 5aA
;
g R BAA
0 PR T B
ZIS. 1Y3 _ 1Y2 _1Y1_ 1Y0
1 2 J|]4]]5]]6 718
DATA STRBSELECT, 1¥3 1Y2 1Y1 1Y0, GND
1C 1G INPUT Y%
B OUTPUTS

Logic Diagram

Py

Dual 2-Line-To-4-Line

D

ecoder/Demultiplexer

Logic Diagram/Pin Designations

9.

Pin 16
Pin 8

Vee
Gnd

Function Tables
Line-To-4-Line Decoder

or 1-Line-To-4-Line Demultiplexer

Inputs Outputs
Select [Strobe| Data
B A 1G 1C [1Y0 1Y1 1Y2 1Y3
X X H X H H H H
L L L H L H H H
L H L H H L H H
H L L H H H L H
H H L H H H H L
X X X L H H H H
Inputs Qutputs
Select |Strobe | Data
B A 2G 2C | 2Y0 2Y1 2Y2 2Y3
X X H X H H H H
L L L L L H H H
L H L L H L H H
H L L L H H L H
H H L L H H H L
X X X H H H H H
Function Table
3-Line-To-8-Line Decoder
or 1-Line-To-8-Line Demultiplexer
Inputs Outputs
Strobe
Select |or Data| (0) (1) (2) (3) (4 (5 (6 (7
C*B A | G** 2Y0 2Y1 2Y2 2Y3 1Y0 1Y1 1Y2 1Y3
X X X H H H H H H H H H
L L L L L H H H H H H H
L L H L H L H H H H H H
L HL L H H L H H H H H
L HH L H H H L H H H H
HLL L H H H H L H H H
HL H L H H H H H L H H
HHL L H H H H H H L H
HHH L H H H H H H H L

Notes: *C = inputs 1C and 2C connected together.
**G = inputs 1G and 2G connected together.

H = high level, L = low level,

X=1i

The 100000147 monolithic TTL circuit features

dual 1-line-to-4-line demultiplexers with indivi-
dual strobes and common binary-address inputs
in a single 16-pin package.

rrelevant.

Continued ,.,.

When both sections
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100000147

Continued

are enabled by the strobes, the common binary-
address inputs sequentially select and route
associated input data to the appropriate output
of each section. The individual strobes permit
activating or inhibiting each of the 4-bit sections
as desired. Data applied to input 1C is inverted
at its outputs and data applied at 2C is not in-
verted through its outputs. The inverter follow-
ing the 1C data input permits use as a 3-to-8-line
decoder or 1-to-8-line demultiplexer without
external gating. Input clamping diodes are pro-
vided to minimize transmission-line effects and
simplify system design.

REV. 03
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100000140 100000141 100000142 100000148
100000149 100000215 100000216 100000217
1100000218 100000219 100000269 100000270
100000271 100000272 100000273 100000274
100000275 100000276 100000277 100000278
100000279 100000280 100000499 100000500

Pin Configuration

256-Bit Bipolar Read Only Memory

/
0 E t@ VCC Logic Diagram/Pin Designations
Gnd = Pin 8
0 E 14] A
3 4
0 E 731 A These high speed, electrically programmable,
4 3 fully decoded TTL bipolar 256-bit read only
0 E 12 A2 memories are organized as 32 words by 8 bits.
0 [_T_ E] A, Memory expansion is simple; three-state outputs
6 are provided on the 100000215; uncommitted col-
07 E 10 AO lector outputs are provided on all other devices.
Each device has on-chip address decoding and
"GND E E Og chip enable. The memory is fabricated with all

logic level zeroes(low); logic level ones (high)
can be electrically programmed in the selected
bit locations. The same address inputs are used

Functional Block Diagram A >
for both programming and reading.

S Oa 0, 0O: 0.
5 4 T3 2 1
«

QuUTPUT CHIP O
BUFFER ENABLE CE

256 BITS

(32 x 8) Vee (16)
MEMORY GND - (8)

CELLS

1 OF 32
DECODER

ADDRESS
BUFFER

lm Hv lwzata lm
Ag A, A; A, Aq

EV. 03
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100000150

High Speed 64 X7 X 5
Character Generator
Pin Configuration Pin Designations
1. Vgg 24. Vcc
2. NC 23. NC
' ] 7 e 3. NC 22. Address 9
4, OQOut1 21. Address 8
2] [ 23 5. Out 2 20. Address 7
3[1 22 6. Out 3 19. Address 6
g 7. Out 4 18. Address 5
4 2 8. Outb 17. Address 4
. 70 9. NC 16. Address 3
10. Ground 15. Address 2
6] [J1e 11. Chip Enable 14, Address 1
12. VpDp 13. NC
1 [ s
17
o] ] Character Format
9] [ e
Row Address
0[] 15
'I‘l[j é)'ll A3 AZ Al
0 0 0
IZE []13 0 0 1
0 1 0
0 1 1
. 1 0 0
Block Diagram 1 0 1
1 1 0
1 1 1
01 0z 03 04 O
?99 % Character Address
ce 0—— ouTPuT BUFFERS « A4 | A5 | A6 | A7 | Ag | A9
i g D ASCII
V66 O— |--—-=----- x
=g As Character | ! 1 0 0 1 0
Qo
Voo o—{ | memorymatrix [ 1 | & O Ay
(2560 BITS) L €8 ag
Vpo2 0— o §
{2514 only) R et Q O Ag The 100000150 is a high speed 2560-bit static
Vee o—-J ROM. The 64x7x5 character organization is
ROW O Aq X
ADDRESS DECODER formed on a 64x8x5 field.
6 The product uses +5V, -5V and -12V power
o supplies, 5V TTL level input signals and tri-
A A2 A3 state outputs.
l ce | ouTPUT
0 DATA
1 OPEN
REV. 03
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REGISTER
INy O———

* e
2 [ s
2] al
o s
s ] 1
sE ;11
7[: jw
o [ 1 s

Functional Block Diagram

100000151

—

—Q OUT,

-0 0UT,

N; O

SIE

O ouUT3

IN3 O

N, O

s

—O OUT,

. NBIT
REGISTER
r§$ S

NBIT
REGISTER

iNg O

—OouTy

| |

NBIT
REGISTER

O 0oUTg

INg O-

o

i | —

CLOCK
GENERATOR

Orecipcutate T Soin

‘Hex 40-Bit Static Shift Register

Pin Designations

1. INg 16. Vcc
2. INj 15, IN3
3. INg 14, INg
4. Recirculate 13. INjy
5. Vgg 12. OUTq
6. Clock 11, OUTy
7. OUTeg 10. OUT3
8. OUT5 9. OUT4
Truth Table

Recirculate | Input | Function

0 Recirculate
1 Recirculate
0 "0" is Written
1 "1" is Written

OO =

The Hex 40-bit recirculating static shift register
consists of enhancement mode P-channel silicon
gate MOS devices integrated on a single mono-
lithic chip. Internal recirculation logic plus
TTL/DTL level clock signals are provided for
interfacing capability.
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Package

100000152

1024-Bit Recirculating
Dynamic Shift Register

Pin Designations

1. 0g Input clock 8. V¢C
2. Output 7. 01 Output clock
1 E ® BE 3. Read 6. Input
4. Vpp 5. Write
2 7
Truth Table
3 [: :] 6 Write | Read Function
4 5 0 0 Recirculate, Output is ""0"
0 1 Recirculate, Output is Data
1 0 Write Mode, Qutput is '"0""
1 1 Read Mode, Output is Data
The 1024 bit recirculating dynamic shift register
consists of enhancement mode P-channel MOS
devices integrated on a single monolithic chip.
Internal recirculation logic plus write and read
controls are included on the chip.
Block Diagram
N BITS ouTPUT
INPUT
02 01 o)
WRITE (W) READ (R}
NOTE:
N =1024 '0' = OV, T = +5V
R
REV. 03
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Logic Symbol BCD Decade Counter-4 Bit Binary Counter

Logic Diagram/Pin Designations

9 3 4 5 6
L] ]]]

PE PO Pr‘l P2 P3 . Gnd = Pin 8
7 ——4 CEP Pin Names
10 —4 CET Tcb— 15 PE.............. Parallel Enable (Active LOW)
Input
2 —4CP
MR Qg Q Q,; Q3 Py, Pq, Py, P3.. Parallel Inputs
? l l CEP ...oenn.. Count Enable Parallel Input
1 14 13 12 1 CET ...ovveinnnn Count Enable Trickle Input
CP..vcvvviinn, Clock (Active HIGH Going
Pin Configuration Edge) Input
o= MR Master Reset (Acti
Vel 1 = | MR.ooooooals, er Reset (Active LOW)
1 [ wR cc[]e Topat
2[]cr Tc[]1s Qo, Q1, Q9, Qg.. Parallel Outputs
a Ej‘ Po Qg j 14 TC.eiiiei i nnn. Terminal Count Outputs
a[ ] Q1 []3 Mode Selection
PE CEP CET Mode
s [] P2 0[] 12
L L L Preset
R 6 [ Q 1 L L H Preset
E 3 3 j L H L Preset
7 CEP CET 10 L H H Preset
E j H L L No Change
5E H L H No Change
8 [] ano PE[] 9 H H L No Change
H H H Count
Logic Diagrams m _ I‘HGH)

100000153

Terminal Count Generation

100000153 100000047

CET | (Qo-Q1-Q2-Q3)|(Q0-Q1-Q2:Q3)|] TC
L L L L
L H H L
H L L L
H H H H

TC = CET-Qo' Q1 Q2- Q3 (100000153)
TC = CET- Qp- Q- Q2- Q3 (100000047

Positive Logic:.

H = HIGH Voltage Level
L = LOW Voltage Level

The 100000153 is a high speed BCD decade counter,
and the 100000047 is a high speed binary counter.
Both counters are fully synchronous with the clock
pulse driving four master/slave flip-flops in
parallel through a clock buffer.  During the

s ' Continued ...
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100000153

100000047

Logic Equations

Count Enable = CEP * CET * PE

TC for 100000153 = CET * Qo * Q1 * Qg * Q3
TC for 100000047 = CET - Qq * Ql * Qo Q3
Preset = PE - CP + (rising clock edge)
Reset = MR

Note: The 100000153.can be preset to any state
but will not count beyond 9. If preset to state 10,
11, 12, 13, 14 or 15, it will return to its normal
sequence within two clock pulses.

100000153 100000047

Continued

LOW to HIGH transition of the clock, the master
is inhibited from further change. After the
masters are locked out, data is transferred from
the master to the slaves and reflected at the out-
puts. When the clock is HIGH, the masters are
inhibited and the master/slave data path remains
established. During the HIGH to LOW transition
of the clock, the slave is inhibited from further
change, followed by the enabling of the masters
for the acceptance of data from the counting logic
or the parallel entry logic.

The three control inputs, Parallel Enable (PE),
Count Enable Parallel (CEP), and Count Enable
Trickle (CET), select the mode of operation.
When the conditions for counting are satisfied,
the rising edge of a clock pulse will change the
counters to the next state of the count sequence
shown in the State Diagram. The Count Mode is
enabled when CEP and CET inputs and PE are
HIGH.

These devices can be synchronously preset
from the four Parallel inputs (Pg-3) when PE
is LOW. When the Parallel Enable and Clock
are LOW, each master of the flip-flops is con-
nected to the appropriate parallel input (Pg-3)
and the slaves (outputs) are steady in their pre-
vious state. When the clock goes HIGH,. the
masters are inhibited and this information is
transferred to the slaves and reflected at the
outputs. The parallel enable input overrides
both count enable inputs, presetting the counter
when LOW.

Terminal count is HIGH when the counter is at
terminal count (state 9 for 100000153 and state
15 for 100000047), and Count Enable Trickle is
HIGH, as shown in the logic equations.

When LOW, the asynchronous master reset over-
rides all other inputs resetting the four outputs
LOW.,

Conventional operation, as shown in the Mode
Selection table, requires that the mode control
inputs (PE, CEP, CET) are stable while the
clock is LOW. )
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100000228 100000247 100000238

100000154

Pin Configurations

\Z B2 A2 X2

a
a

)
=)
o

’ 2 3 )
At 81 X1 GND
100000247 /100000238
Vee 82 A2 x2

IB ! 6 S

l ? 3 4
an 81 Xt GND
100000154
Vee 82 a2 x2

Is ] 6 5

2 3 4
a B X GND
- 100000117
Vce B; A; Xz
I 8 7 6 5
1 | 2 | 3 a
A, B, X, GND
100000228

100000117

Dual Peripheral Drivers

Vee = Pin 8
Gnd = Pin 4
Truth Tables
100000247 and 100000238
Positive logic: AB=X

A B | Output X*
0 0 0
1 0 0
0 1 0
1 1 1

*110" Qutput < 0.7V
"1" Output < 1004A

100000154
Positive logic: AB=X

B | Output X*

—=O O |
- OO
O =t

10" Output < 0.7V
"1 Qutput < 100pA

100000117
Positive logic: A+ B=X
A B Output X*

0 0
1 0 1
0 1 1
1 1 1

10" Qutput < 0.7V
"1'" Qutput < 100A

100000228
Truth Table
B
0
1
0
1 0

_ o= O O >
O O =[N

These devices are general purpose dual peripheral
drivers, each capable of sinking two independent

300mA loads to ground.
Vee

In the off state (or with
= 0V) the outputs will withstand 30V.
are fully DTL/TTL compatible.

Inputs

-
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100000156 100000319 l|

High Performance Operational Amplifier

Pin Configuration

100000156 . . .
Pin Designations

. 8 1. Offset Null 5. Offset Null
2. Inv. Input 6. Output
3. Non-Inv. Input 7. V*
4, V- 8. NC

This device is a high performance operational
amplifier with high open loop gain, internal com-
pensation, high common mode range and temper-
ature stability.

Inlinlinlsl
¥
EpEREEE

The device is short-circuit protected and allows
for nulling of offset voltage.

(Top View)
1 :]M
ZE :]13
JE 312
O mf
] o
ad P 9 |
7: 8
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100000059 100000157 100000324

Pin Configurations

100000059, 100000324

GND () ) ouTPuT

NON INVERTING ("
INPUT

INVERTING
INPUT ®

V-
Note: Pin 4 connected to case.

100000157

NC I 14 :l NC
2 13 :I NC

GND D
NON-INVETJ‘Lﬂg |: 3 2 D NC
gt s gt PR
ne s o] ] ne
v- [ e 2 OUTPUT
¥ NC I: 7 8 Ne

High-Speed Differential Comparator

The 100000059 & 100000324 (can) and 100000157
(DIP) are differential voltage comparators in-
tended for applications requiring high accuracy
fast response times. Constructed on a single
silicon chip, the devices are useful as a variable
threshold Schmitt trigger, a pulse height dis-
criminator, a voltage comparator in high-speed
A/D converters, a memory sense amplifier or

a high-noise immunity line receiver.
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100000158 100000340 100000515

Pin Configuration Quadruple 2-Input Positive-NAND Gate

Vec 4B 4A 4Y 3B 3A  3Y
14 13 |12 " 10 9 8

Logic Diagram/Pin Designations

VCC = Pin 14
Gnd =Pin 7

DO_ DOJ Positive logic: Y = AB

Note: The 100000158 is a Schottky device.

1A 1B 1Y 2A 2B 2Y  GND
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Vce 6A

Pin Configuration

6Y

5A

5Y

100000159

4A

4y

12

=

n

10

2A

2Y

3A

3y

GND

Hex Inverter

Logic Diagram/Pin Designations

Pin 14
Pin 7

1}

Vee
Gnd

Positive logic: Y =24

Note: The 100000159 is a Schottky device.
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Ii‘ll—l

Pin Configuration

2
Vec  cLOCK 2K
13 12

2
2) PRESET 20
n 10 9

l_l

100000160

20
8

[1[1[17[]
o

J  PRESET (T)-j

cLOCK

[ a
K a
cLOCK
J PRESET O

L_II_]LJI_TI_SJLJ[;I

1 ALY v

CLOCK

1 1+ 18
PRESET

Logic Diagram
(Each Flip-Flop)

Dual J-K Edge-Triggered Flip-Flops

Logic Diagram/Pin Designations

Gnd =Pin 7

Truth Table

th thel

=R =+ B N o
T = s B e S
[

Notes:

th = bit time before clock pulse.

th+1 = bit time after clock pulse.

These monolithic dual flip-flops are designed so
that when the clock goes high, the inputs are
enabled and data will be accepted. The logic

@ o=y > 08 level of the J and K inputs may be allowed to
change when the clock pulse is high and the bi-
stable will perform according to the truth table

] i as long as minimum setup times are observed.
[ <] Input data is transferred to the outputs on the
negative-going edge of the clock pulse.
- ;L-E:—_—._] O PRESET ’
ISISH‘ I
b :s.:::::{.ﬂ %}— c(j:l;w
b g =4 el Note: The 100000160 is a Schottky device.
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100000161

Logic Symbol

14— CPa

1 —O) CPgC
Ro Qa0 QcOp

|

1211 9 8

Connection Diagram Dip (Top View)

'c’pBCV chy ]N
ne ne 313
NG QOp jl?
05 j 11
Vee GND jlo
Roon Qc 39
Roio) ap :8

o

a

OO0

NC = No internal connection
Logic Diagram
Qa Qg Qe
) A J C
ce ro cP ce
K K C K

CPge

Ro (RESET ZERO)

Divide-By-Twelve Counter
(Divide-By-Two and Divide-By-Six)
Logic Diagram/Pin Designations
VCC = Pin 5
Gnd = Pin 10
N.C.= Pins 2, 3, 4, 13

Pin Names

Ry eoveevnnenin, Reset-Zero Inputs
CPA vevvvennnnnnnn. Clock Input
CPRCerverenrenennen Clock Input

Qas Qs Qc, Qp .... Count Outputs

Truth Table
‘Output

Qc QB QA

Count

erliesllevlesle e M ul ol alalalie éD

O OR-JOHh Uk wWwN = O
e nlis ol anll el ol e« s o o ol il o
[l el s olie vl el el enl p i« sl = ol ol o
js-l pe =l ==l ulls sl e ol el == Bl o

—

Notes:
1. Output Qp connected to input CPpC.

2. To reset all outputs to Low level both
RO(lP and Rq(2) inputs must be at High
level state.

3. Either (or both) reset inputs Rg(1) and
Rp(2) must be at a Low level to count.

The 100000161 is a 4-Bit Binary Counter consist-
ing of four master slave flip-flops which are
internally interconnected to provide a divide-by-
two counter and a divide-by-six counter. A grated
direct reset line is provided which inhibits the
count inputs and simultaneously returns the four
flip-flop outputs to a Low level. As the outputfrom
flip-flop A is not internally connected to the suc-
ceeding flip-flops, the counter may be operated in
two independent modes:

Continued ....
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100000161

(Continued)
A.

When used as a divide-by-twelve counter,
output QA must be externally connected to
input CPgc. The input count pulses are
applied to input CPA. Simultaneous di-
visions of 2, 6 and 12 are performed at
the QaA, Q¢ and QD outputs as shown in
the truth table.

When used as a divide-by-six counter,

the input count pulses are applied to input
CPpc. Simultaneously, frequency di-
visions of 3 and 6 are available at the

QC and Qp outputs. Independent use of
flip-flop A is available if the reset function
coincides with reset of the divide-by-six
counter,

These circuits are completely compatible with
TTL and DTL logic families.
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100000162

Pin Configuration

Vec Rp1 CP; K, Rps CPs U

14] [13] [12] [11] [10] [3] 8]

et

K R,C,

Logic Diagram
(Each Flip-Flop)

o —

CLEAR O—

| +,

Clock Waveform

HIGH 2 3
LOW 1 4

Dual JK Master/Slave Flip-Flop
With Separate Clears and Clocks

Logic Diagram/Pin Designations
Gnd =Pin 7

Positive logic:

LOW input to clear sets Q to LOW level,
Clear is independent of clock.

Truth Table
t, t

n+1

=- I i o RS
=B o = I ol B

Q
Qp
L
H
Qn

Notes:
t, = Bit time before clock pulse.

1

th+1 = Bit time after clock pulse.

These Dual JK Master/Slave flip-flops have a
separate clear and a separate clock for each
flip-flop. Inputs to the master section are con-
trolled by the clock pulse. The clock pulse also
regulates the state of the coupling transistors
which connect the master and slave sections.

The sequence of operation is as follows: 1) Isolate
slave from master; 2) enter information from J
and K inputs to master; 3) disable J and K inputs;
and 4) transfer information from master to slave.
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Pin Configuration

100000164

256-Bit Bipolar Random Access Memory

Pin Designations
VCC - Pin 16
Gnd = Pin 8

Memory Function Table

Write
Chip Selects Enable | Operation Qutput
All O™ "o Write Logical "1 State
All "O” N Read Complement of data
written in memory
One or More "'1" X Hold Logical "'1'" State

The 100000164 integrated circuit is a high speed,
fully decoded, static bipolar 256-bit random
access memory in a 256x1 organization. This
device provides uncommitted collector output
and three chip selects.

Operation
Read

The memory is addressed through the Ag-Ay
inputs which select one of the 256 words. * The
chip is enabled by placing all chip selects (CS)
to logic "0, If any or all CS inputs are logic
"1, then the device will be disabled. If the
write enable (WE) is at logic '"1"* the stored bit
is read out of DO.

Write

The memory is addressed through the Ag-Aq
inputs which select one of the 256 words. The
chip is enabled by placing all the CS inputs to
logic '"0'". If the WE input is at logic "'0'", the
data on terminal DI is written into the addressed
word.

»
When WE returns to logic '"1'", the information
that was written in is now read out; however,
each word read out is the complement of what
was written in.
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100000165

Pin Configuration

DATA INPUTS DATA SELECT
N\ \

Vee s O 7 [ B c™
16 15 14 13 12 I 10 9
D4 D5 D6 D7 A 8
D3 c

D2 oI DO Y

s

I 2 3 4 5 8
3 2 [ 0, Y W , STROBE GND
DATA INPUTS OUTPUTS

Logic Diagram

> - . .

Data Selector/ Multiplexer
With 3-State Outputs

Pin Designations

Gnd = Pin 8

Function Table

Inputs Outputs
Select Strobe

C B A S w
X X X H Z Z
L. L L L DO = DO
L L H L D1 D1
L H L L D2 D2
L H H L D3 D3
H L L L D4 D4
H L H L D5 D5
H H L L D6 D6
H H H L D7 D7

H = high logic level, L = low logic level

X = irrelevant, Z = high impedance (off).

DO, D1.... D7 = the level of the respective D
input.

This monolithic data selector/multiplexer contains
full on-chip binary decoding to select one-of-
eight data sources and a strobe-controlled three-
state output. The strobe must be at a low logic
level to enable these devices. The three-state
outputs permit a number of outputs to be con-
nected to a common bus. When the strobe input
is high, both outputs are in a high-impedance
state in which both the upper and lower tran-
sistors of each totem-pole output are off, and the
output neither drives nor loads the bus signi-
ficantly. When the strobe is low, the outputs are
activated and operate as standard TTL totem-
pole outputs.

Note: The 100000165 is a Schottky device.
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Pin Configuration

STROBE A DATA INPUTS ouTPUT
VCC 2G SELECT 2y
wljsf{ujjaf{r2fjuljw]]9

% I
2C3 2C2 2C1  2C0 2y
2G - .

j T BAA

BBAA

1G
é 1c3 162 1ch 1c10 1]\(
1 2(13}]4j15](|6 1 ]
STROBE B OUTPUT GND
1G  SELECT DATA INPUTS Y

Positive Logic: See Function Table

Logic Diagram

STROBE 1G (1}

100000166

Dual 4-Line-To-1-Line
Data Selector - Multiplexer
Logic Diagram/Pin Designations
Pin 16
Pin 8

Vee
Gnd

Function Table

Select

Inputs Data Inputs Strobe | Output
B A|CO CiI C2 (3 G Y
X X | X X X X H L
L L L X X X L L
L L H X X X L H
L H X L X X L L
L H X H X X L H
H L X X L X L L
H L X X H X L H
H H X X X L L L
H H| X X X H L H

Select Inputs A and B are common to both
sections.

H = high level; L. = low level; X = irrelevant.

BRI == ‘ This monolithic, data selector-multiplexer
® ! contains inverters and drivers to supply fully
or .| o complementary, on-chip, binary decoding
DATA 1 RV data selection to the AND-OR-invert gates.
() -
s o L Separate strobe inputs are provided for each of
s P ! the two four-line sections.
8 (2)
SELECT 04l \
A [ [
{ Note: The 100000166 is a Schottky device.
(10)
SONGAL | 1
- 1 ]
DATA 2 | - 91 outPUT
(12) . 2Y
P L —t L,,‘f
mae D
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100000167 100000187

Pin Configuration

Quadruple 2-lLine-To-1-Line
Data Selectors/Multiplexers

Pin Designations

VCC = Pin 16
Gnd =Pin8

Function Table

output 18!
CONTROL

1A 12

18 (3)

2A (5)

6]
28

3A 111)

it
38 0)

A 14}

4B

i1

SELECT

100000167 /100000187
INPUTS
OUTPUT OUTPUT,——/\—ﬁ OUTPUT
VccCONTROL 4A 4B 4y 3A 3B 3Y
[w ][] [u][u]]2]n]]u]]s
0E aA 4B 4y 3A 3B
S 3y
1A 1B 1Y 2A 2B 2Y
T[T
1 2 4 3 6 ) 8
SELECT (1A 1B 1Y 2A 2B 2Y GND
OUTPUT
INPUTS v INPUTS ouTPUT
Logic Diagram
100000167 /100000187

f12)
4y

Inputs Output Y
Output
Control Select| A B 1167 187
H X X X Z Z
L L L X L H
L L H X H L
L H X L L H
L H X H H L

H = high level, L = low level, X = irrelevant,
Z = high impedance (off).

These Schottky-clamped multiplexers have three-
state outputs which can interface directly with
and drive data lines of bus-organized systems.
With all but one of the common outputs disabled
(at a high-impedance state), the low impedance
of the single enabled output will drive the bus
line to a high or low logic level.

This three-state output means that n-bit (para-
lleled) data selectors with up to 258 sources can
be implemented for data buses. It also permits
the use of standard TTL registers for data re-
tention throughout the system.
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VCC

[

26

15

STROBE
ADDRESS

A

14

Pin Configuration

DATA INPUTS

100000168

[

16
1C3

1C2

Dual 4-lLine-To-1-Line Multiplexer
Logic Diagram/Pin Designations

Gnd = Pin 8

Truth Table

Address
Inputs Data Inputs Strobe | Output

1

STROBE

STROBE "G

B

2

16 ADORESS

3

B

4

DATA INPUTS

Logic Diagram

7

ouTPUT

1Y

GND

Y

100 O—

10 O—
DATA 1.

102 O

DORESS {

20t

DATAZ ¢

202 O—

2010

C0 C1 C2 (3 G Y
X X

bl

HoR R = O O O O W oW
s O O =R O O Mo
Lo T T T B R S R
Mo 2 O X M X X
= O XM M M X MM
O O ©O O O O © O M=
et O kd O e O = O

OuUTPUT
ral

STROBE ZGO—CD

X
X
0
1
X
X
X
X
X = Don't care.

This device acts as a double-pole four-throw
switch. One data line is selected from each of
two four-line inputs. Two select lines determine
which of the four inputs is chosen; however, the
same input of both four-line selections will be
selected. The logic allows outputs of the device
to be tied to outputs of similar devices and con-
nected to a common bus-line. Nominal TTL
outputs cannot be connected due to the low-
impedance logical ""1"" output current which one
device would have to sink from the other. If, ™
however, on all but one of the connected devices
both the upper and lower output transistors are
turned off, then the one remaining device in the
normal low-impedance state will have to supply
to or sink from the other devices only a small
amount of leakage current. The strobe input -
is used to place the output in the high-impedance
state.
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100000084 100000169 100000306

Arithmetic Logic Units/Function Generators

Pin Configuration Pin Designations
Designation Pin Nos. Function
- , A \ A3,A2,A1,A0| 19,21,23,2 | Word A Inputs
aT}_ oo, Jw] Jw)[n] [ [wl ] (sl B3, B2, B1, BO| 18,20,22,1 | Word B Inputs
- ‘ I T a
| ! | | | $3, 82, 51, S0 3,4,5,6 Function-Select
o—= f—o—L—a | L Inputs
b Cq 7 Inv. CarryInput
M 8 Mode Control
. T Input
T YTy
‘ \ ‘ | | F3,F2,F1,FO| 13,11,10,9 Function Outputs
5 ﬁ H T , Hf‘ LT e A-B 14 Comparator
o GUTPUTS ' OUtput
P 15 Carry Propa-
gate Output
Cnsd 16 Inv. Carry
Output
G 17 Carry Gen-
erate Output
Vee 24 Supply Voltage
Gnd 12 Ground

These arithmetic logic units (ALU)/function gen-
erators have a complexity of 75 equivalent gates
on a monolithic chip, and perform 16 binary
arithmetic operations on two 4-bit words as shown
in Tables 1 and 2. These operations are selected
by the four function-select lines (SO, S1, S2, S3)
and include addition, subtraction, decrement and
straight transfer. When performing arithmetic "
manipulations, the internal carries must be
enabled by applying a low-level voltage to the
mode control input (M). A full carry look-ahead
scheme is made available for fast, simultaneous
carry generation by means of two cascade-outputs
(pins 15 and 17) for the four bits in the package.
When used in conjunction with 100000100 or
100000170, full carry look-ahead circuits, high-
speed arithmetic operations can be performed.

If high speed is not of importance, a ripple-carry
input (C,) and a ripple-carry output (Cp44) are
available. However, the ripple-carry delay is
minimized so that arithmetic manipulations for
small word lengths can be performed without
external circuitry.

These devices will accommodate active-high or
active-low data if the pin designations are inter-
preted as follows:

Continued.....
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100000084 100000169 100000306

Continved
Table 1 Pin No. | Active-high data | Active-low data
Active-High Data Table 1 Table 2
Selection - H A -'L: Arithmetic Operations _
o Losic i “ : 2 Ag Ag
$3 82 81 S0 | Functions Cy = H (no carry! Cn = L {with carry) _
LLLL|F-A F-ac F - A Plus 1 1 Bg By
L LLH|F-3A-B |F:A-B F - (A: B Plus ] —
L L HL |[F=AB F-A:-B iF'(A»}—?\Plusl 23 Al Al
L L HH|F=0 F = Minus 1(2's Compl | F - Zero 29 Bl §1
I. HL L |F-AB F - A Plus AB F - A Plus AB Plus 1 _
I HL HI|F-B | F (A - B) Plus AB F - (A . B Plus AB Plus ! 21 A2 A2
L HH L 'F=A0B | F- AMinus B Minus 1 F A Minus B J—
L HHH|F-AB | F-ABMinus1 F: AR 20 B2 BZ
HLLL] |F=A.-B |F-APusAB F A Plus AB Plus 1 19 A3 K3
HI LH | F-AQB |F APlsB } F - A Plus B Plus 1 _
HLHIL | F-B CF (A - T Plus AB CF (AT Plus AB Plus 1 18 Bs B3
H L HH|F.AB F - AB Minus 1 F - AD —
HHLLI[F-1 F . A Plus A- F . A Plus A Plus 1 9 FO FO
HHILH[F-A.-B [F (A.B Pls A F 1A - B Plus A Plus 1 10 Fl F
HHHLJJF-A-B |[F-(A B PlusaA F /A B Plus A Plus 1 __1
HHHEHE|F-aA F - A Minus 1 | F o 11 F2 FZ :
¢ Fach bit is shifted to the next more sienificant position. 13 F3 F3
7 Cn Cn
Table 2 16 Chid Cni4q
b Active-Tow Data 15 X '1—)
Selection Mo ‘ M- L Arithmetie Operations
Lovic ! =
33 5285180 Functions ! ¢, Loinocarry Cp Hoswith carren 17 Y G
L L. L L F A F A Minus 1 | Foa
L I.LH F-AD F o AB Minus 1 F o AB
LLHL F A.B |F ARMuus1 " F AB i . A
LLHH F-1 FooMinus 12 Comp F o Jern Subtraction is accomplished by 1's complement
LHLL F-37B |F-aAPusaA T CF APsA T Plus addition where the 1's complement of the subtra-
LHLH F-B F o ABPls A - B . F ABPls A T Plus hend is generated internally. The resultant out-
I. HHL 1 F TTE F oA .‘\]!\\lﬁ 13 Minus 1 FooA )Ilillh B put is A_B_l, Which requires an end_around or
LHEHHE F-A.B |F-2. B F ‘A T Plus 1 forced carry to provide A-B.
HLLLI!F=3B F . APls(A F - A Plus (A - B Plus 1
I'F - AD F - A Plus - A Plus s . .y ¢ -',

: IL lLi }L{ f : r\;un F :T: 1:1 Bu B : }i l;: R< 1:1\1 ,:, Plus 1 These devices can also be utilized as'tomparators.
L . - A us [/ S us (A - B! Plus . . . X
HLHu|F-a-B |F A-D E AT Plus 1 The A:B output is internally decoded from the
HHLL|F-0 F - A Plus A+ F - A Plus A Plug 1 function outputs (FO, Fl,. F2, F3) so t!]at when
HHLH|F-=-AB F - AB Plus A F - AB Plus A Plus 1 two words of equal magnitude are applied at the

HHHL,F-=-AB F - AB Plus A | F- AT Plus A Plus 1 A and B inputs, it will assume a high level to
HHHH|F=a Foa | F-arwsi indicate equality (A = B). The ALU should be in
the subtract mode with Cy, = H when performing
“ Each bhit is shifted to the next more sicnificant position. this comparison. The A - B Output iS Open-
collector so that it can be wire-AND connected
to give a comparison for more than four bits.
The carry output (Cp,4) can also be used to
supply relative magnitude information. Again,
the ALU should be placed in the subtract mode
by placing the function select inputs S3, S2, S1,
SO0 at L, H, H, L, respectively.
(Figure 1) (Figure 2)
Input | Output | Active-high [ Active-low
Cn Cnid Data Data
H H A<B A> B
H L A>B A< B
L H A <B A>
. L L > <
Continued.... A>B AS B
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100000084 100000169 100000306

Continued

Figure 1
(2) (1 (23) {22)  (21) (20} (19) (18)
Ap Bg A1 Bj Ap B A3 B3
(7} —T—C Cn 100000084,
100000169 OR A=B (14)
(8) M 100000306
Fo F1q 'F2 F3 Ch+a Y X
(9) (100 (11} (13) (16} (17)(15)
¥ |
(3) @) 1 @) (14) (15) (5) (6}
Yo Xo Y1 X Y2 X2 Y3 X3
100000100 XpF—
— C,, OR
(13)
100000170 v (10}
Ch+x Ch+y Cnh+z
(12) n (9)
Figure 2
2) (1) (23) (22)  (21)(20) (19) (18)
Ag Bo A1 By Az B A3 B3
7) —@—4¢, ¢ 100000084,
. 100000169 OR A-8B (14)
(8) M 100000306
Fo F1 F2 F3 Cnh+4 G P
9) 110y (11 (13) (16} (17) (15)
B :
3) (4) ‘j)) (j)] (14)(15) (I (I
Gg Po Gy Py G2 P2 Gz P3
100000100 pP—7)
—— C,, OR
(13)
100000170 G p— (10)
Ch+x Cn+y Ch+z
(12) (1) (9)

These circuits have been designed to provide 16
possible functions of two Boolean variables with-
out the use of external circuitry. These logic
functions are selected by use of the four function-
select inputs (S0, S1, S2, S3) with the mode-
control input (M) at a high level to disable the
internal carry. The 16 logic functions are de-
tailed in Tables 1 and 2 and include exclusive-OR,
NAND, AND, NOR and OR functions.

ALTU Signal Designations

These devices can be used with the signal desig-
nations of either Figure 1 or Figure 2. The logic
functions and arithmetic operations obtained with
the signal designations of Figure 1 are given in
Table 1; those obtained with the signal designa-
tions of Figure 2 are given in Table 2.

Note: The 100000169 is a Schottky device.

I-1

1

REV. 03



DU PRUPIGELARY = L0 Addl CONGUIR PROPIICLGTY IO MMGUON O 1AL GENETL Corporalion (G POV eged 1ol Te THNEea purpose onis

to service DGC equipment on the express condition that the information herein shall not be disclosed to other<, and shull not be reproduced i
whole or in part, or used in whole or in part as the basis for manufacture or sale of items, without written permission,
Pin Configuration Look-Ahead Carry Generators
INPUTS OUTPUTS Pin Designations
v ’ Ch "Chey C Che
cc P2 G2 o Cox Cmy G z Designation |Pin Nos. Function
= B1{15 Wi 12 n 10 - G0,G1,G2,G3(3,1,14,5 | Active-Low Carry
l l l Generate Inputs
P G2 C, Cpy Cpuy G PO, P1, P2,P3|4. 2, 15,6 | Active-Low Carry
Propagate Inputs
G / Covg [ Ch 13 Carry Input
C C
G G n+x:- n+y»
i Y7 112,11,9 | carry Outputs
T LT LT 1 Coez
H H G 10 Active-Low Carry
! 2 3 ‘ . 6 ! s Generate Output
G1 P GO PO G3 P3 P GND
NPOTS OUTPUT - P 7 Active-Low Carry
Propagate Output
Vee 16 Supply Voltage
Gnd 8 Ground
o Positive Logic:
Logic Diagram _ _
Chex = Go+ PoCp
= . Cnsy = G1+P1Go + P1PoCy
S Cniz = G2+ P2G1+ P2P1Go + PaP1R0Cn
HH - G = G3(P3+Gp)(P3+P2+G1)(P3+P2+P1+Gp)
P

T’ ppes= D) I = P3PyP1Pp
- 11 FE
‘l \ ‘ These devices are high-speed, look-ahead carry
t j_t L‘DJ generators capable of anticipating a carry across
Pl

i four binary adders or group of adders. They are
e cascadable to perform full look-ahead across

“t&@ﬁ‘ n-bit adders. Carry, generate-carry and pro-

t J I T \ pagate-carry functions are provided as enume-

| + 1 T %ﬁ}yicm, rated in the pin designation table above.

RS
by 1151 ,M,,L 1! * When used in conjunction with arithmetic logic *
SRILIN B | units, 100000084 or 100000169, these generators
| 1 provide high-speed carry look-ahead capability
;**:DT for any word length.

j pES=: - Carry input and output of the 100000084 or
O 100000169 are in their true form and the carry
ST R D D propagate (P) and carry generate (G) are in

negated form; therefore, the carry functions
T (inputs, outputs, generate and propagate) of the
- ”DgLDLz'cM look-ahead generators are implemented in the
g _ D_F compatible forms for direct connection to the

Cn % ’ ALU.

Note: The 100000170 is a Schottky device.
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DATA WRITE/READ READ
wRITE  INPUTS  WRITE ADDRESS ENABLE ouTPUTS
ADDRESS——"\—— ENABLE

vee w2 DA

24 {231 {221 21|20 19 |{18 {17 [ 16| 15| 14| 13

100000171

Pin Configuration

2DA 2GW 2W/R2 2W/R12W/RO 2GR 1GR 1Qa 2Qp

wl

W2 1DA 2DA 2GW 2W/R2 2W/R1 2W/RO 2GR 1GR 1Qa

CK
W0 1Gw 108 2DB A 1R2 1R 1RO  1Qg 2Qg

2Qa

|

DATA

(INJUTS

1 2] |3

WO, 1GW ,1DB  2DB,CLOCK,(1R2  1R1 208, GND

\_JV_/ WRITE \—vV—/ \_-"V-_—J

4 5 ¢ 7|18 9 |0 n| |1

WRITE ENABLE DATA READ OUTPUTS
ADDRESS INPUTS ADDRESS
Figure A
WRITE READ
ADDRESS ADDRESS
R
Ewwvs re; CLOCK Ve READ
JENABLE ENABLE
Wl faifoges 161 @|@fin] s GR
r—=T71T171—"—"—~— e s |
| |
I '
|
| 1
| I
| |
| I
1 DuaL DUAL l
| JruneToB UINE 8 LINE TO 1 LINE
wa 122 DEMULTIPLEXER MULTIPLEXER log ™
' [
| n |
s t 1 1101
o8 ——+ —— 10
! 8 WORD —* ] 8
"1 h—— 8Y
P ISR T app— —
| SECTIONZ STORAGE 1
REGISTER '
1 b » |
| | oUTPUTS
1 |
1 |
| |
| DUAL DUAL |
1 LINE TO8 LINE 8 LINE TO 1 LINE
pryacall DEMULTIPLEXER MULTIPLEXER 13} 204
! I
! |
! [
5) I ' “un
208 ——— F—2%s
| T |
! |
[}
! I
]
[N (R R A S M E—
1
waite 20 [t 7)-|(|BI 'us» a8 eno
ENABLE ENABLE

2GW

0 1 2

ADDRESS
WRITE/READ
2W/R

16-Bit Multiple-Port Register File
With 3-State Outputs

Pin Designations
VCC = Pin 24
Gnd = Pin 12

The 100000171 is a high-performance 16-bit
register file organized as eight words of two bits
each.

Multiple address decoding circuitry is used so
that the read and write operation can be performed
independently on two word locations. This pro-
vides a true simultaneous read/write capability.
Basically, the file consists of two distinct sections
(see Figure A).

Section 1 permits the writing of data into any two-
bit word location while reading two bits of data
from another location simultaneously. To pro-
vide this flexibility, independent decoding is in-
corporated.

Section 2 of the register file is similar to section
1 with the exception that common read/write
address circuitry is employed. This means that
section 2 can be utilized in one of three modes:

1) Writing new data into two bits.
2) Reading from two bits.

3) Writing into and simultaneously
reading from the same two bits.

Regardless of the mode, the operation of section
2 is entirely independent of section 1.

The three-state outputs of this register file per-
mit connection of up to 129 compatible outputs to
a common system bus. The outputs are control-
led by the read-enable circuitry so that they
operate as standard TTL totem-pole outputs
when the appropriate read-enable input is low

or they are placed in a high-impedance state
when the associated read-enable input is at a
high logic level.

Functions of the inputs and outputs are as shown
in the following table:

Continued ....
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100000171

Continued

Function

Section 1 Section 2 Description

Write Address

1W0, 1IW1, 1W2 | 2W/R0, 2W/R1, 2W/R2| Binary write address selects one of
eight two-bit word locations.

Write Enable

1GW 2GW When low, permits the writing of new
data into the selected word location on
a positive transition of the clock input.

Data Inputs

1DA, 1DB 2DA, 2DB Data at these inputs is entered on a
positive transition of the clock input
into the location selected by the write
address inputs if the write enable in-
put is low. Since the two sections are
independent, it is possible for both
write functions to be activated with
both write addresses selecting the
same word location. If this occurs
and the information at the data in-
puts is not the same for both sections
(i.e., 1DA # 2DA and/or 1DB # 2DB)
the low-level data will predominate
in each bit and be stored.

Read Address 1RO, 1R1, 1R2 Common with Binary write address selects one of
write address eight two-bit word locations.
Read Enable 1GR 2GR When read enable is low, the outputs.

assume the levels of the data stored
in the location selected by read ad-
dress inputs., When read enable is

high, the associated outputs remain
in the high-impedance state and
neither significantly load nor drive

Data Outputs 1Q As lQB 2Qp, QB the lines to which they are connected.
Clock CK The positive-going transition of the
clock input will enter new data into
the addressed location if the write
enable input is low. The clock is
" common to both sections.
REV, 03
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100000172

Dual J-K Negative-Edge-Triggered

Pin Configuration

1 2
vce CLR CLR 2CK 2K 2J 2PR 2Q
16 15 14 13 12 n 10 9
CLR _ [_] PR
K o} J o}
> CK —ab>CK
J Q
PR CLR
? 9
1
1 | I 2 | I 3 4 5 8

6 7
1CK 1K 14 1PR 1Q 10 20 GND

Flip-Flops with Preset and Clear

Logic Diagram/Pin Designations
VCC = Pin 16
Gnd = Pin 8

Function Table

Inputs Outputs
Preset Clear Clock J K | Q Q
L H X X X|H L
H L X X X|L H
L L X X X | H* H*
H H | L L|Q Q
H H { H L |H L
H H { L HI|L H
H H ' H H [ TOGGLE
H H H X X|Q Q
Notes:
H = high level (steady state).
L = low level (steady state).
X = irrelevant.
! = transition from high to low level.
Qp = the level of Q before the indicated input

conditions were established.

TOGGLE = Each output changes to the complement

Note:

of its previous level on each active trans-
ition of the clock.

= This configuration is nonstable; that is,
it will not persist when preset and clear
inputs return to their inactive (high)
level.

The 100000172 is a Schottky device.
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100000173

- Configuration DUGI 4-|npr
Positive-NAND 50 Ohm Line Driver

vee . NC 2B 2A 2Y Logic Diagram/Pin Designations
g " b 3 8 Vce = Pin 14
I Gnd = Pin7

NC = No internal connection

Positive logic: Y = ABCD

2 3 4 ] ] 7 Note: The 100000173 is a Schottky device.

1B NC L[# 1D 1Y  GND

REV. 03
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100000174

Pin Configuration

Do—
 o—

[

mpupupspuysys

7
1A 1B NC 1c 1D 1 GND

Positive-NAND Gate
With Open-Collector Outputs

Logic Diagram/Pin Designations

VCC = Pin 14
Gnd =Pin 7

Note: The 100000174 is a Schottky device.
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100000175

Pin Configuration Quadruple 2-Input Positive-NAND Gate
With Open-Collector Outputs

Ve 4B 4A  4Y 3B 3A  3Y .
Logic Diagram/Pin Designations
14 13 12 1 10 9 8

F— j VCC = Pin 14

Gnd =Pin 7

Positive logic: Y = AB

Note: The 100000175 is a Schottky device.

1A 1B 1Y 2A 2B 2Y GND
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Logic Diagram

100000178
BCD-To-Decimal Decoder

Logic Diagram/Pin Designations

Vee = Pin 16

Gnd = Pin 8

Truth Table
Input State Output States
A BCD 0123456789
0000 0111111111
1000 1011111111
0100 1101111111
1100 1110111111
0010 1111011111
1010 1111101111
0110 1111110111
1110 1111111011
0001 1111111101
1001 1111111110
0101 1111111111
1101 1111111111
0011 1111111111
1011 1111111111
0111 1111111111
1111 1111111111

The 100000178 is a gate array for decoding and
logic conversion.

This device converts a 4-line input code (with
1-2-4-8 weighting) to a one-of-ten output, as

shown in the Truth Table.

Note: The 100000178 is a Schottky device.
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Logic Symbol
3 4 5 6 7

| | [

E Py Py Py P3
9 PE

2-—-—‘0 Ogb——ﬂ

10 —¢
i Qg Q; O2 03

T

1 ‘;

Pin Configuration

E; P03 Pl’ PZ’ P3a

100000180

High Speed 4-Bit Shift Register

With Enable
Logic Diagram/Pin Designations
VCC = Pin 16
Gnd = Pin 8
Pin Names
E.ovvinnns .+... Active LOW Enable Input
PE .iiiiiiiennns Active LOW Parallel Enable
Input
Pg, P1, P2, P3.. Parallel Data Inputs
CP.iiiiiinnnns Clock Input
MR......ovveess Active LOW Master ResetInput
QtoQz........ Parallel Outputs
QY cveverenennns Last Stage Complementary
Output
Divvvivnnnnenen. Serial Data Input

The 100000180 High Speed 4-Bit Shift Register is a
multifunctional sequential logic block which is use-
ful in a wide variety of register applications. It
may be used in serial-serial, shift left, shift right,
serial-parallel, parallel-serial and parallel-paral-
lel data transfers.

This device has three synchronous modes of oper-
ation: shift, parallel load and hold (do nothing).
The hold capability permits information storage
in the register independent of the clock.

The register is fully synchronous with any output
change occurring after the rising clock edge. It
features edge triggered type characteristics on
all inputs (except MR), which means there are no
restrictions on the activity of these inputs (PE,
D) for logic operation except
for the set up requirements prior to the LOW to
HIGH clock transition.

The mode of operation is determined by the twg
inputs, parallel enable (PE) and enable (E), as
shown in Table 1. The active LOW enable when
HIGH places the register in the hold mode with
the register flip-flops retaining their information.
When the enable is activated (LOW) the parallel
enable (PE) determines whether the register
operates in a shift or parallel data entry mode.

When the enable is LOW and the parallel enable
input is LOW, the parallel inputs are selected and
will determine the next condition of the register

- synchronously with the clock as shown in Table 2.

In this mode the element appears as four common
clocked D flip-flops. With E LOW and the PE

‘Continued....

O, o (3) 2EO) 2 (& BcRO)
@_TDo-« v .- e e e
D D ol - D =
0 DD ‘ Do ® ._‘D-I)
@ _’i}_; cr T e D D s
B ﬁJc:” L 6
Do e . X
o —
WA - .
® i
O = Pin Numbers Qo (3 o (8 @ @ @ o3
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100000180

Continuved

input HIGH the device acts as a 4-bit shift register
with serial data entry through the D input shown in
Table 3. In both cases the next state of the flip-
flops occurs after the LOW to HIGH transition of
the clock input.

The asynchronous active LOW master reset over-
rides all inputs and clears the register forcing
outputs Qp-3 LOW and Q3 HIGH.

To provide for left shift operation, P3 is used as
the serial data input and Qg is the serial data out-
put. The other outputs are tied back to the pre-
vious parallel inputs, with Q3 tied to P9, Q2 tied
to P1 and Q1 tied to Py.

Table 1
Mode Selection
Mode MR| E | PE| Py P; P2 P3 D
Parallel Load H|L|L Parallel Data Entry X
Serial Shift H|L|H X X X X Serial Data Entry
Synchronous [Ty 1y H|le|L | x x x x X
Hold H|H|[H | X X X X X
[Asynchronous Reset L |X|[X All Qutputs set LOW
Table 2 Table 3
Parallel Data Entry Serial Data Entry
Pg. P1. Pgor P3lInput at tn | Q at tn+1 D Input at tn | Qo at tn+1
L L L L
H H H H

L = LOW Voltage Level

H = HIGH Voltage Level

X = Don't Care

t, = Present State

ty+1 = State after Next Clock

REV. 03
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Pin Configuration

Vee | H G F

100000181

w| || 2| [n| |0

s

NC

GND

Expandable 4-Wide AND-OR Gates

Logic Diagram/Pin Designations

Vee = Pin 14
Gnd = Pin 7

il

Positive logic: Y = AB+CDE+FG+HI+X

REV. 03
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100000182

Pin Configuration 4-2-3-2-|npr AND-OR-INVERT Gdfes
Vee D C B K Y Logic Diagram/Pin Designations
14 13 12 ' 1 0| |9 8| Voe = Pin 14
I } v Gnd = Pin 7
Positive logic: Y = ABCD+EF+GHI+JK

) Note: The 100000182 is a Schottky device.
1123 |a[|s5[|6[]7
A E G H | GND
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100000185 100000223

Pin Configurations

Decoders-Demultiplexers

100000185
SELECT DATA OUTPUTS LOgiC Diagram/Pin Designations
ENABLE N : '
vee 26 72a  2BMN/2v0 2yl 2v2  2v3) VCC=P1n 16
Jwspjupjujupnfjwolls Gnd = Pin 8
0 = 5 S—0 = D_J Funetion Table - 100000223
v Inputs Outputs
Enable Select
. G1G2*C B A |Y0 Y1 Y2 Y3 Y4 Y5 Y6 Y7
(dABYOY1Y2V3 X H X X XIHHHUHUHHH H
|1[?f‘f? L X X X X|HHHHHHUHH
H L L L LIL HHUHHHHH
VL2 3114518 )(7])|8 H L LLH|EHLHEHEHEHEHHH
1G 1A 18 1Y0 1v1 1vY2 1Y3 GND H L L H L H H L H H H H H
/
ENABLE “—m — HLLHH|HHHEHLHIUHUHH
SELECT DATA OUTPUTS HL HLLIHHEHHELHEHTEHH
H L H L HHHHUHHBTILH H
100000223 H L HH L|HHHUHUHHTL H
DATA OUTPUTS HLHHHIHHHHEHEHIEHL
A
vee / \ *G2 = G2A + G2B
cc oy v e v 18 H = high level; L = low level; X = irrelevant
A RIRCRORLNERERIRY 11_1[] 9_1
Function Table - 100000185
(Each Decoder/Demultiplexer)
YO Y1 Y2 Y3 Y4 Y5
Inputs Outputs
A Y6 Enable Select

G2A  G2B v7 G Yl Y2

[ bl

s[16[]7 fIf
A G1, Y7 GND
\ OUTPUT H

SELECT H = high level; L = low level; X = irrelevant

These Schottky-clamped TTL MSI circuits are de-
signed to be used in high-performance memory-
decoding or data-routing applications requiring
very short propagation delay times. In high per-
formance memory systems these decoders can be
used to minimize the effects of system decoding.
When employed with high-speed memories utilizing
a fast enable circuit, the delay times of these de-
coders and the enable time of the memory are
usually less than the typical access time of the
memory. This means that the effective system
delay introduced by the Schottky-clamped system
decoder is negligible.

Continued. ...
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Logic Diagrams

100000185

1
ENABLE mv—<D e — (5)
| 11

1Av_{‘2' o 44 >
SELECT -
INPUTS 18 3 D D 1v3

DATA
) 02 OuTPUTS
=D
ENABLE 2G %
L (1)
e
[ 110)
e 2v2
ZA——DO ,
SELECT D 1 0
131 2Y3
INPUTS ] 01 D J
100000223
[ @ﬁ’vo
L‘ | 14
( s | 1
G — 1]
CABLE % -t
PN ¢ T | Btyo
T At g ) { S— |
G2b [ —
5 . = A
P 4
s |
Rai — Ulivg| ouTpuTs
— i e+ — aor
i - % Y5
[t 1 [
‘ SeLECT J o w2 D&_‘ 1 - 9. ve
INPUTS - ; {>
3 D E 1 9 vy

DATA

100000185 100000223

Continuved

The 100000223 decodes one-of-eight lines, depend-
ing on the conditions at the three binary select in-
puts and the three enable inputs. Two active-low
and one active-high enable inputs reduce the need
for external gates or inverters when expanding.

A 24-line decoder can be implemented without
external inverters and a 32-line decoder requires
only one inverter. An enable input can be used as
a data input for demultiplexing applications.

The 100000185 is comprised of two individual
two-line-to-four-line decoders in a single package.
The active-low enable input can be used as a data
line in demultiplexing applications.

1-165

REV. 03




DGC PROPRIETARY - This manual contains proprietary information of Data General Corporation (DGC) revealed for the limited purpose only
to service DGC equipment on the express condition that the information herein shall not be disclosed to others, and shall not be reproduced in
whole or in part, or used in whole or in part as the basis for manufacture or sale of items, without written permission.

Pin Configuration

——— DATAINPUTS ——

100000186

— DATA SELECT —

8-Line-to-1-Line
Data Selector/Multiplexer

Vee 4 5 6 7 A 8 c Pin Designations
1% 5 4 13 12 n 10 9
slniainininlnln Ve = Pin 16
| J Gnd = Pin 8
Dg Dg D¢ Dy A B
o3 c
o2 o o0 v w s Truth Table
T T Inputs Outputs
Ll | EpEREENEERN C B AlStrobe|Dy Dy Dy D3 Dy D5 Dg Dq|Y | W
: : ? 3 3 \: STR708€ G:D
2 oatamputs —— < ouTeuTs XXX/ 1 |XXXX X X XX[0]1
000 0 0 XXX X X X X|o 1
000| O 1 XXX X X X X]|1 0
001 O X0 XX X X X X|0 1
001 o X1XX X X X X|1 0
ic Symbol
bogic Symbe 010/ 0 [XX0X X X XxX|0]|1
i oATA 010 O XX1X X X X X]|1 0
Gc os ok 0o, oog  Oop ?n.l To, 00, oo, "6"@}2?5, 011 0 X XX0 X X X X|0 1
011} O XX X1 X X X X]|1 0
100| O XXXX 0 X XX|0 1
100| O XXXX 1 X X X]|1 0
1 H— [L M1 101 O X XXX X 0 X X|0 1]
uUuUuuyu ’pj 101/ 0 |[xxxx X 1 xx[1]o0
110] O XXXX X X 0 X|0 1
Ir 110/ 0 |[X XXX X X 1 X[1]o0
111 0 XX XX X X xX0fo0 1
111 0 XXXX X X X111 0
e o Note: When used to indicate an input, X =
irrelevant.
The 100000186 is a one-of-eight data selector
which performs parallel-to-serial data conver-
sion. The unit incorporates an enable circuit
for chip select. This allows multiplexing from
N-lines to one-line.
REV. 03
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100000167 100000187

Pin Configuration

100000167 /100000187

OuUTPUT

S
3

S INPUT.
OUTPUT jmAmy, OUTPUT
3y

Quadruple 2-lLine-To-1-Line
Data Selectors/Multiplexers

Pin Designations

Vee = Pin 16
Gnd = Pin 8

Function Table

VCCcCONTROL 4A 4B 4y 3A B
6] ] ulfu]]2][u]]w 'L
OE 4A 4B 4y 3A 3B
S 3Y
1A 1B 1Y 2A 2B 2Y
- - T - 3 —
1] 2 «fsfsfi1[]s
SELECT 1A 1B 1Y 2A 2B 2y GND
OUTPUT
INPUTS UTPU INPUTS OUTPUT

OUTPUT

(15}

CONTROL

1A

1B

2A

28

SELECT

(2)

{31

Logic Diagram

100000167 /100000187

(5]

)

(11}

(10)

(14)

(13)

Inputs Output Y
Output
Control Select| A B 1167 187
H X X X z Z
L L L X L H
L L H X H L
L H X L L H
L H X H H L

H = high level, L = low level, X = irrelevant,
Z = high impedance (off).

These Schottky-clamped multiplexers have three-
state outputs which can interface directly with
and drive data lines of bus-organized systems.
With all but one of the common outputs disabled
(at a high-impedance state), the low impedance
of the single enabled output will drive the bus
line to a high or low logic level.

This three-state output means that n-bit (para-
lleled) data selectors with up to 258 sources can
be implemented for data buses. It also permits
the use of standard TTL registers for data re-
tention throughout the system.
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100000188 100000284

Hex Inverter
With Open_.Collector Outputs

Pin Configuration

Vee  6A 6Y 5A 5Y 4A 4y Logic Diagram/Pin Designations

w3l el nl jwo] |9]| |8]_ " Vee- Pin 14
’[ ’ ‘[ Gnd =Pin 7
Positive logic: Y = A
Note: The 100000188 is a Schottky device.

1 2|3 e[ |5 |67

1A 1Y 2A 2Y 3A 3 GND
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100000189

Logic Symbol
15 14 | 2
Ao Al Az Az

0123456789

TITTITITIT

1312111083456 7

Pin Configuration

N\
I Oa, Tveed s
2 as Ao,;] 15
35 ald 14
4 [;'E ol] 13
5 7 T 2
6 8 2
[N 3] 10
e LJeND 4[] e
Logic Diagram
t® f {0 —‘i’@
-
A ki
® @% OB {OBIOBIORICRIC)
[ T 2 3 3 5 % 7 B 3

O = PIN NUMBER

One-Of-Ten Decoder
With Open Collector Output

Logic Diagram/Pin Designations

Vcc = Pin 16
Gnd = Pin 8
Pin Names
AO’ Al’ AZ’ A3 = Address Inputs

0to?9 = Outputs, Active LOW*

* An extérnal pull-up resistor is needed to
provide HIGH level drive capability.

Truth Table
A0A1A2A3/0 1 2 3 45 6 7 8 9
LLLL|LHHHHHHIUHHH
HLLULJ|HL HHHHHUHU HH
LHLL|HHULUHHHUHUHUHH
HHLUL|HHHLUHUHMHUHUHH
L' L HL|HHHHTLHHUHUHH
HL HL|HHHHHLHHHH
L HHL HHHHHHLUHIHEHH
HHHL|HHHHHHUHEHLHH
LLLH|(HHHHHHHU HELH
HLLH HHHHHUHUHMHHL
L HL H{HHHHHHUHHUHH
HHL H|HHHHUHHHEHUHH
L L HH|HHHHHHHHHH
HLHH|HHHHHHHHHH
LHHH|(HHHHHHHU HUHH
HHHH|HHHHUHHEUHUHHH

H = HIGH Voltage Level
L = LOW Voltage Level

The 100000189 is a multipurpose decoder which
accepts four active HIGH BCD inputs and provides
ten mutually exclusive active LOW outputs. The
open collector outputs provide summing of input
terms. This device provides the capability in one
package to generate and sum any or all of the min-
terms of three variables, or the first 10-of-16
minterms of four variables.

The logic design ensures that all outputs are HIGH
when binary codes greater than nine are applied
to the inputs. '
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ADDRESS INPUT

ADDRESS INPUT

CHIP SELECT

CHIP SELECT

CHIP SELECT

DATA QUTPUT

ADDRESS INPUT

GROUND

AO A1
@ @l

100000190

High Speed Fully Decoded 256-Bit RAM

Pin Configuration

uil

c"s;,{f 4 13
cs; s
Dour Y6 n

a, 47

ono(]s 9

[ Ve SUPPLY VOLTAGE
a4,
[ A,

1D,y DATA INPUT

ADDRESS INPUT

ADDRESS INPUT

[ IWE WRITE ENABLE
e
1A,
me

ADDRESS INPUT

ADORESS INPUT

ADDRESS INPUT

Logic Symbol

L

L]

Oour

Functional Block Diagram

Ay

Az
CIC I

cs, ®—o
— @ 1/16 DECODER
CS, =9 ADDRESS BUFFERS AND
c—ss® INVERTERS
S
DATA
Bour ® : WRITE AND '2;‘1’;
SENSE AMPLIFIERS
Y WRITE
BUFFERS
[T T T ITITTTITTIT]
(%]
[+
- cwwv
ww oo
u QL w
16 x 16 H Sak
MEMORY ARRAY 1 2,¥
u @mé
H =&«
H ¢
]

Pin Designations

Ve = Pin 16
Gnd = Pin 8
Pin Names:
Din Data Input
Ag-Aq Address Inputs
WE Write Enable Input
CS4-CS3 | Chip Select
DouT Data Output
Truth Table
Chip Write
Select Enable | Operation Output
All Low Low Write Complement of
data input
All Low High Read Complement of
written data
One or Don't | Hold High Impedance
more Care State
High

The 100000190 is a high speed, fully decoded,
256 bit read/write random access memory. The
device features three chip-select inputs and a

three-state output.

-
REV. 03

1-170




DGC PROPRIETARY - This manual contains proprietary information of Data General Corporation (DGC) revealed for the limited purpose only
to service DGC equipment on the express condition that the information herein shall not be disclosed to others, and shall not be reproduced in
whole or in part, or used in whole or in part as the basis for manufacture or sale of items, without written permission.

100000191

High Speed Fully Decoded
1024-Bit Read Only Memory

Logic Symbol
Pin Designations

—dcs, VCC = Pin 16
—al cs, 0, pob—— Gnd = Pin 8
—1 A

A 0 b— The 100000191 is a fully decoded 1024-bit read
— 1A, only memory organized as 256 words by 4 bits.
p— A3

03 o—

— 1A,
— 3 Ag
—q A 0 o—
— A,

Pin Configuration

N/
ADDRESS INPUT Ag 1 16 Vee
ADDRESS INPUT Ag 2 15 A, ADDRESS INPUT
(MSB}
ADDRESS INPUT A, 3 14 C_S2 CHIP SELECT 2
ADDRESS INPUT A3 1 4 13 C—S1 CHIP SELECT 1
ADDRESS INPUT A, I 5 12 0, DATA OUTPUT
(LSB) (LSB}
ADDRESS INPUT A, | 6 n 0O, DATAOUTPUT
ADDRESS INPUT A, | 7 10 0; DATA OUTPUT
GND I 8 9 I 0, DATAOUTPUT
(MSB}
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ADDRESS INPUT

ADDRESS INPUT

ADDRESS INPUT

ADDRESS INPUT

ADDRESS INPUT

(LSB)

ADDRESS INPUT

ADDRESS INPUT

HEENNEEN

Ag

Ay

A,

GND

Logic Symbol

(@)
w

(L0101 [0 (711 1

Pin Configuration

o/

1 16

IRIRIRIRIRIRIN

100000192

ccC

A, ADDRESS INPUT
(MSB)

S, CHIP SELECT 2

CS, CHIP SELECT 1

0, DATA OUTPUT
(LSB)

0, DATA OUTPUT

DATA OQUTPUT

0, DATA OUTPUT
(MSB)

High Speed Electrically Programmable
1024-Bit Read Only Memory

Pin Designations

VCC = Pin 16
Gnd =Pin 8

The 100000192 is a 1024-bit (256 word by 4 bit)
electrically programmable ROM. All outputs
are low; logic output high levels can be electri-
cally programmed in selected bit locations.

The same address inputs are used for both pro-
gramming and reading.
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100000193

Pin Configuration

LI L1 L1 L

Functional Block Diagram

8 5
ovee O CONTROL
VOLTAGE

~N

VREF

\AAZ
E]

AAA

6
THRESHOLDO- COMPARATOR

AAA
\AA4
El

4
—ORESET

2
~O TRIGGER

COMPARATOR

WA
»

1A
[} o

7
DISCHARGE O- I

—

FLIP-FLOP

I

QUTPUT
STAGE

ouTPUT l GROUND
3 1

Timer

Pin Designations

Ground 5
Trigger 6
Output 7
Reset 8

. Control Voltage
. Threshold
Discharge

. VCC

W DN
g

The 100000193 monolithic timing circuit is a
highly stable controller capable of producing
accurate time delays or oscillation. Additional
terminals are provided for triggering or re-
setting, if desired.

In the time delay mode of operation, the time
is precisely controlled by one external resistor
and one capacitor. For a stable operation as
an oscillator, the free-running frequency and
the duty cycle are both accurately controlled
with two external resistors and one capacitor.

The circuit may be triggered and reset on
falling waveforms, and the output structure
can source or sink up to 200mA or drive TTL
circuits.
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100000194

Pin Configuration

\J
OUTPUT 1 d

ne 2]

outrut 2 [3]

E Vss
73] ne

[12] ouTPUT 4

ne [4]

(11 NC

iNpuT 2 [5] ZEE OUTPUT 3

iNPUT 1 (6]
Ve E

E] INPUT 3

8] INPUT 4

Schematic Diagram

Vss O >
Re
Q,
Q,
Ry
p——0 OUT
&
iN O—4 Q,
O % IM5003
oA R,
I Ry R, = 30002
3 R; = R3 = 1.62
Voo O—4 Ry = 1KQ

Quad MOS Clock Driver

Logic Diagram/Pin Designations

Vgg = Pin 14

VGG Pin 7

1}

The 100000194 is a monolithic quad driver
designed primarily for use as a1 MOS clock
driver. It can be driven by high current TTL
buffers or drivers, either directly or through
input coupling capacitors, if level shifting is

required.
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100000195

Pin Configuration

VCce NC H G NC NC

wl el 2 |nl o] |9 |8
1 213 4[5 7
A B C D E F GND

100000337

8-Input Positive-NAND Gate

Logic Diagram/Pin Designations
VCC = Pin 14
Gnd =Pin 7

NC = No internal
connection

Positive logic: Y = ABCDEFGH
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100000196

Pin Configuration Quadruple 2-Input Positive-NOR Buffers
With Open-Collector Outputs

Vee 4Y 4B 4A  3Y 3B 3A

]! 13 12 npjw 9 8 Logic Diagram/Pin Designations
VCC = Pin 14

’ Gnd = Pin 7

Positive logic: Y = A+B

1Y 1A 1B 2Y 2A 2B GND
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Pin Configuration

P
(@] jox
N -

»
w

@
&

OOOOOC0

o
@

o
2
o

|| ||| ]

o

w

N

=

w

Lo )

100000197

EXT

CAP

INT

NC

10.

Monostable Multivibrator

Logic Diagram/Pin Designations

Notes:

.To obtain variable pulse width, connect

VCC = Pin 14

Gnd =Pin 7

Truth Table

tnh Input tn+1 Input Output

A1 A B| A1 Ay B
H H L|(H H H Inhibit
L X H|L X L Inhibit
X L H|X L L Inhibit
L X L|L X H One Shot
X L L|X L H One Shot
H H H|X L H One Shot
H H H|L X H One Shot
X L L|X H L Inhibit
L X L|H X L Inhibit
X L. H|H H H Inhibit
L X H|H H H Inhibit
H H L |X L L Inhibit
H H L|L X L Inhibit

H=Vig>2V

L=V, £0.8V

ty = time before input transition.
tny1 = time after input transition.

X indicates that either a High or Low may
be present.

NC = No internal connection.

A1 and A9 are negative edge triggered-logic
inputs and will trigger the one shot when
either or both go to Low level with B at
High level.

B is a positive Schmitt-trigger input for slow
edges or level detection and will trigger the
one shot when B goes to High level with either
A1 or Ag at Low level. (See Truth Table.)

External timing capacitor may be connected
between pin 10 (positive) and pin 11. With no
external capacitance, an output pulse width
of typically 30ns is obtained.

To use the internal timing resistor (2kQ
nominal), connect pin 9 to pin 14.

external variable resistance between pin 9
and pin 14, No external current limiting is
needed.

For accurate repeatable pulse widths, connect
an external resistor between pin 11 and pin 14
with pin 9 open-circuit.

Continued....
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The 100000197 is a T'TL Monostable Multivibrator
with dc triggering from positive or gated negative
going inputs and with inhibit facility. Both positive
and negative going output pulses are provided with
full fan out to 10 normalized loads.

Pulse triggering occurs at a particular voltage
level and is not directly related to the transition
time of the input pulse. Schmitt-trigger input cir-
cuitry for the B input allows jitter-free triggering
from inputs with transition times as slow as 1.0
V/s, providing the circuit with noise immunity of
typically 1.2V. A high immunity to Vo noise of
typically 1.5V is also provided by internal latching
circuitry.

Once fired, the outputs are independent of further
transitions on the inputs and are a function only of
the timing components. Input pulses may be of
any duration relative to the output pulse.” Output
pulse lengths may be varied from 40ns to 40s by
choosing appropriate timing components. With no
external timing components (i. e., pin 9 connected
to pin 14, pins 10, 11 open) an output pulse of
typically 30ns is achieved which may be used as a
dec triggered reset signal. Output rise and fall
times are TTL compatible and independent of
pulse length,

Jitter-free operation is maintained over the full
temperature and Vo range for more than six
decades of timing capacitance (10pF to 10;F) and
more than one decade of timing resistance (2kQ to
40k$). Throughout these ranges, pulse width is
defined by the relationship ty(out) = Cp, Ry logg2.
Duty cycles as high as 90% are achieved when us-
ing R = 40k Higher duty cycles are achievable
if a certain amount of pulse-width jitter is allowed.
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100000198

Pin Configuration

OUTPUTS

CARRY ENABLE
Vec OUTPUT Q4 Qg Q¢ Op T LOAD

161115 [ Japfufji2pnjjw]]?s

I

CARRY Qp Qg Q¢ QHENABLE|
OuUTPUTY T

CLEAR LOAD
ck ENABLE
A A B__C D__p
1 2 (13 1]41|5(|6]][7]]8
CLEARCLOCK A B G D

ENABLE GND
P

DATA INPUTS

Logic Diagram

Synchronous 4-Bit Counter

Pin Designations
VCC = Pin 16
Gnd = Pin 8

This synchronous, presettable 4-bit binary
counter features an internal carry look-ahead for
application in high-speed counting schemes.

Synchronous operation is provided by having all
flip-flops clocked simultaneously so that the out-
puts change coincident with each other when so
instructed by the count-enable inputs and internal
gating. This mode of operation eliminates the
output counting spikes which are normally asso-
ciated with asynchronous (ripple clock) counters.
A buffered clock input triggers the four J-K
master-slave flip-flops on the rising (positive-
going) edge of the clock input waveform.

This counter is fully programmable; that is, the
outputs may be preset to either level. As pre-
setting is synchronous, setting up a low level at
the load input disables the counter and causes the
outputs to agree with the setup data after the next
clock pulse regardless of the levels of the enable
inputs. Low-to-high transitions at the load in-
put should be avoided when the clock is low if the
enable inputs are high at or before the transition.
The clear function is synchronous and a low level
at the clear input sets all four of the flip-flop out-
puts low after the next clock pulse, regardless of
the levels of the enable inputs. This synchronous
clear allows the count length to be modified easily
as decoding the maximum count desired can be
accomplished with one external NAND gate. The
gate output is connected to the clear input to syn-
chronously clear the counter to 0000(LLLL).

The carry look-ahead circuitry provides for cas-
cading counters for n-bit synchronous applications
without additional gating. Instrumental in accom-
plishing this function are two count-enable inputs
and a carry output. Both count-enable inputs (P
and T) must be high to count, and input T is fed
forward to enable the carry output. The carry
output thus enabled will produce a positive output
pulse with a duration approximately equal to the
positive portion of the Qa output. This positive
overflow carry pulse can be used to enable suc-
cessive cascaded stages. High-to-low transitions
at the enable P or T inputs should occur only
when the clock input is high.
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100000199 100000200
100000204 100000205

Pin Configurations

Hex-Quadruple D-Type Flip-Flops
with Clear

100000199 /100000204
o W o e, e Note: 100000199 and 100000204 - Hex
— s ? 100000200 and 100000205 - Quadruple
# 350 "A Pin Designations
LA 100000199 and 100000204
100000200,/100000205 Voo = Pin 16
Ve an 0 30 30 30 CLOCK Gnd - Pin 8
w2z nijuolys
100000200 and 100000205
VCC = Pin 16
Gnd = Pin 8
Function Table
(Each Flip-Flop)
Functional Block Diagrams Inputs Outputs
100000199 /100000204 100000200 /100000205 Clear Clock D Q Q*
oo e e L X X | L H
* ’ - H f H|H L
CLEAR SLERR H L X QO QO
o & o Py LN n 2 o o % Notes:
p— >cn< L -—C>c»<
] e H = high level (steady state)
~- ‘ L = low level (steady state)
‘ , X =irrelevant
o o ol w = o o w | t  =transition from low to high level
> cx > cx QO = the level of Q before the indicated steady
e el ® state input conditions were established.
| ) * = Type 100000200 and 100000205 only. ‘
> cx . TP - These monolithic, positive-edge-triggered flip-
crean coex = ] el flops utilize TTL circuitry to implement D-type
| 7 " flip-flop logic. All have a direct clear input, and
- " crean the Quadruple devices feature complementary
= S outputs from each flip-flop.
o> cx :
cLean Information at the D inputs meeting the setup time
) 7 requirements is transferred to the Q outputs on
e . the positive-going edge of the clock pulse. Clock
®© S e triggering occurs at a particular voltage level and
+TPex is not directly related to the transition time of the
cloek 2 . positive-going pulse. When the clock input is at
w either the high or low level, the D mput 51g;nal has
crenn no effect at the output. ™
_{b. . . dynamic input activated by transition from a high level to a low level. Note: The 100000204 and 100000205are Schottky
i devices.
REV. 03
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Pin Configuration

OUTPUTS

100000201

: DATA
/ /\ “ WORD INPUT
Vcc @A QB Q¢  QOp CLOCKSELECT C1
R CRARCRORLNARENARYRIRINER RER)
=
op O 0Oc Qp c"f( WS
B2 c1
A2 A1 B1 €2 D2 D1
- — |
1 2 3 4 5 6 1 8
\ B2 A2 A1l B1 c2 D2 D1  GND
N
DATA INPUTS
Logic Diagram
a1 (3) J
(10}
s?fgcqr ——Dc S oAl o,
o ap 2 ] P CK
b
(4)
B1
‘ QBﬂQB
B2 Q) ] —COP CK
R
9)
} c1
< 3 06(13)
c2 5 I —CPCK
R
D1 {7)
L T o2 ap
028 —opcK
R
CLOCK [RR)] _|l>

—&> . .'Dynamic input activated by a transit. on from a high level

I

to e low leval

Quadruple 2-Input Multiplexer
With Storage

Pin Designations
Gnd = Pin 8

Function Table

Inputs Outputs
Word v
Select Clock| Qo QB Qc Qp
L | al bl cl dl
H | a2 b2 c2 d2
X H Qa0 Qo Qco Qo

Notes:

H = high level (steady state).

1. = low level (steady state).

X = irrelevant (any input, including transitions).

= transition from high to low level.

al, a2, etc. = the level of steady-state input at
Al A2, etc.

Qa0: Qpgs etc. = the level of Qp, Qp, etc.,
entered on the most recent | transition of
the clock input.

This monolithic quadruple two-input multiplexer
with storage provides essentially the equivalent
functional capabilities of two separate MSI
functions (100000240 and 100000200) in a single
16-pin package.

When the word-select input is low, word 1 (A1,
B1, C1, D1) is applied to the flip-flops. A high
input to word select will cause the selection of
word 2 (A2, B2, C2, D2). The selected word is
clocked to the output terminals on the negative-
going edge of the clock pulse.
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Pin Configuration

100000203

13-Input Positive-NAND Gate

H Y Logic Diagram/Pin Designations

Pin 16

Vee

Gnd Pin 8

1l

joJ Positive logic: Y = ABCDEFGHIJKLM

Vce M L K J [
16 15 14 13 12 ] 10 9
1 2 3 4 6 1 8

A D F G GND

Note: The 100000203 is a Schottky device.
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100000199 100000200
100000204 100000205

Pin Configurations

100000199 /100000204

a0 40 cLOCK

vee 6o 60 5050

Functional Block Diagrams

2D

ap

6D

cLock

100000199 /100000204 100000200/100000205
il o o2 o w 2 ) Py =
—>c :1> cx
(o3 _J‘
CLEAR CLEAR
o |} of— 20 n 2 o o}
> cx &>«
16!
o2
CLEAR CLEAR
q
%) ? ra 10
D s} C 30 o o—
> cx > cx
(AR}
Q
CLEAR CLEAR
,J L
an o 1oy 0 o a3 o ° 151
u——Lq> cK w-L—cD K
cLock E__Do_ oy
CLEAR CLEAR
o T g
CLEAR
13} o a 021
[—— 50
1>—Lo> &
CLEAP
<
14y 115)
o} —— 60
1> ck
9)
CLEAR

)

CLEAR

-

dynamic input activated by transition from a high level 10 a low level

10

Hex-Quadruple D-Type Flip-Flops
with Clear

100000199 and 100000204 - Hex

100000200 and 100000205 - Quadruple

Note:

Pin Designations

100000199 and 100000204
Pin 16
Pin 8

- Vee =
Gnd =
100000200 and 100000205
Ve = Pin 16
Gnd = Pin 8

Function Table
(Each Flip-Flop)

Inputs
Clock
X

Clear

D Q
X H
H H L
L H
X Q

t
t
L

jusies e fuy

Notes:

H = high level (steady state)

L = low level (steady state)

X =lirrelevant

t = transition from low to high level

QO = the level of Q before the indicated steady
state input conditions were established.

* = Type 100000200 and 100000205 only.

These monolithic, positive-edge-triggered flip-
flops utilize TTL circuitry to implement D-type
flip-flop logic. All have a direct clear input, and
the Quadruple devices feature complementary
outputs from each flip-flop.

Information at the D inputs meeting the setup time
requirements is transferred to the Q outputs on
the positive-going edge of the clock pulse. Clock
triggering occurs at a particular voltage level and
is not directly related to the transition time of the
positive-going pulse. When the clock input is at
either the high or low level, the D input signal has
no effect at the output.

Note: The 100000204 and 100000205 are
Schottky devices.
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Logic Diagram

100000206

Bg Aq B4 Ay B2 A3
o o o o o o
(2) (6) (5) (8) (9) (13)
N A L L
(3) (4) (10
fq fa f3

B3
?(12)
T
I
I
4
I

(11)

4-Bit Quad Exclusive-NOR

Logic Diagram/Pin Designations

VCC = Pin 14
Gnd = Pin 7

Truth Table

= O = Ok
- = O O
- O O |

The 100000206 contains four independent Exclusive-
NOR gates which may be used to implement digital
comparison functions. The device outputs are
open collector to facilitate implementation of
multiple-bit comparisons; a 4-bit comparison is
made by connecting the outputs of the four in-
dependent gates together.

Note: The 100000206 is a Schottky device.
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100000207

Pin Configuration

6 [_|ooo EVEN| | 9
7 I: GND INHIBIT :I 8

Logic Diagram

7

P

® (13)
(5)

Py O J

( )=Denotes Pin Number

INHIBIT
(0 (8}

- ©coD
ouTPUT
(6}
EVEN
—OO0UTPUT
(9)

9.Bit Parity Generator and Checker

Logic Diagram/Pin Designations

VCC = Pin 14
Gnd =Pin"7

Logic Equations:

Odd = S
Ple)P29P3@P4®P5®P6$P70P89P9

Even =
PyePyeP3oePyoPsePgoProeoPgoe Pg

The 100000207 9-Input Parity Generator/Parity
Checker is an ultra high speed Schottky MSI device
commonly used to detect errors in data transmis-~
sion or in data retrieval. Two outputs (EVEN and
ODD) are provided. An INHIBIT input is provided
to disable both outputs of the device. (A logic 1
on the INHIBIT input forces both outputs to a

logic 0).

When used as a Parity Generator, the 100000207
supplies a parity bit which is transmitted together
with the data word.

At the receiving end, the device acts as a Parity
Checker and indicates that data has been received
correctly or that an error has been detected.
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Logic Diagram

(15) (14) (13) (12) (11} (10)

CE Ay Ay A, A Ag

100000208

32 x 8 ARRAY

]
Bg

Functional Block Diagram

(2) {3) ; (4) ; (5) ; (6) (7) (9)
B3 By Bg Bg

B,

32x8
ARRAY

[REN]

-

[companaToR T

T

132 T0TALI

256-Bit Bipolar Programmable ROM
(32 X 8 PROM)

Logic Diagram/Pin Designations

Vee = Pin 16
Gnd = Pin 8

The 100000208 is a Bipolar 256-Bit Read Only
Memory organized as 32 words by 8 bits per
word. A chip enable line is provided, and the
outputs are Tristate to allow for memory ex-
pansion capability.

Note: The 100000208 is a Schottky device.
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100000211

16-Bit Associative-Content
Addressable Memory

Logic Symbol
Logic Diagram/Pin Designations
i
Dy Dy D Dy Eg £, Ep E3 Gnd = Pin 12
1 —Of WE
MO o— 10
16 ——0f Ao Mo 9 ! )
17— A1 ", ’:s The 100000211 is a high speed 16-bit associative
18 —0 :2 e random access memory. It is a linear select
19 —of 43 T 4-word by 4-bit array which performs the equal-
TO 1; f fr ity search on all bits in parallel.

With the bit enable lines (Eq - E3) LOW, the out-
puts (Mg - M3) go HIGH if associated stored data
matches the descriptor bits (Dg - D3). If a bit

Pin Configuration

oS & ‘

| Pl(S

m
~

IOIORFANIC)

=
m

e~ vee (]2 enable line is held HIGH, a match is forced on
, [jD_ o S the corresponding bit in all the words regardless
3 s of the state of the descriptor bit (Dg - D3). An

3[e: £ []22 inverter is connected to the match output Mg to

. [:F‘ 3 e give its negation M.

5 EB’O o [0 A word is addressed by having an active LOW on
_ the appropriate address line (Ag - A3). Any

s L™ A3 number of words may be addressed simultaneocusly.

M A2 e . .
_ Data can be written into the memory through the

s [M A ] data inputs (Dg - D3) under control of the address

s ™o o[ inputs and the appropriate bit enable (Eg - E3)

_ _ when the write enable (WE) is LOW.

10 [: Mg [¢8) j 15

" qa 5[0 Reading can occur either during an equality search
- or a write operation. If a single word is ad-

12 DGND O[3 dressed that word will appear at the data outputs

Logic Diagram

) ®

(=
=

3\

vl
W

50
| | D D- All outputs are uncommitted collectors allowing
maximum flexibility in output connection. In
many applications, such as memory expansion,
L L} TGSV B TUNT I the outputs of many of these devices can be tied
T T >2| together. In other applications the wired-OR is
i 4" M H | notused. In either case, an external pull up
i = = - 5| resistor must be used to attain a HIGH at an
o 1 ot S| output.
= = L ]
i T T %
i = H H H HA

' (;»v)

(OF4

O = PIN NUMBERS

(Og - O3). If multiple addressing is used, the
word appearing at the data output is the AND
(positive logic) or the OR (negative logic) of the
addressed words.
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CLOCK 1

Pin Configuration

100000214

Vex 1 ] 22

NO CONNECTION 2 [] [] 21
WRITE ENABLE 3 [] 1] 20
DATA OUT 4 (] [] 19

Voo 5 [ ; 18

Ag 6 [] ] 17

A 7 [ ] 16

A, 8] 15

AS 9 [] g 14

Aq 10 [] h 13

A 1 0 h12

Schematic

{PRECHARGE]
BIT SENSE LINE

CHIP SELECT
DATA IN

Vss

CLOCK 1
CLOCK 3
CLOCK 2

Ad
As
Az
A,

Ag

TTU BUFFERS

77777777777777

'
CLOCK 2

+ ;
1 W I '
' \
|
! !
WL
=
I
i 1
I
| |
L t
Vss ‘
| iy
CLOCK 3 /
STORAGE CAPACITOR
VSS
Block Diagram
A A A A3 Al
T v o9 9w
i |

MEMORY MATRIX
64 ROWS
32 COLUMNS

1 of 64 ROW
DECODER

TTL BUFFERS

f—
-
A

i T
32 | '

DATA CONTROL REGISTER

110 CONTROL

t \

[
DATAIN  DATA OUT

— =0 Vg

© WRITE ENABLE

O Vss

————O CHIP SELECT

=0 Vex

2048-Bit MOS LSI

Random Access Memory

The 100000214 is a dynamic MOS random access
memory device which utilizes the gate capacitance
of a MOS device as a storage medium. The stor-
age cell consists of the storage device Ty, the
read select device Tg and the write select device
T3.

The cycle begins with the negative transition of
clock 1. During this time precharge is taking
place. In addition, the address inputs, which
must be stable during the last 65ns of clock 1
are inverted and amplified. At the end of clock 1
the internal address lines become stable. One of
64 row decoders and one of 32 column decoders
are activated during t19, the clock 1 to clock 2
delay time.

Clock 2, the read clock, is channeled by the de-
coders to the addressed column where T, the
read select device, is turned on. The condition
of the storage device Ty, (on or off) can now be
sensed by the bit sense line. The addressed bit
sense line is multiplexed to the I/O control cir-
cuit which then generates the Data Out. Data In,
which must be valid 50ns before clock 3, is con-
ditioned and amplified in the I/O control circuit.
During clock 3, the write driver transmits the
input data through the multiplexer to the addressed
bit sense line.

Clock 3, the write clock, is channeled by the de-
coders to the addressed column where T3, the
write select device, is turned on. Any informa-
tion on the bit sense line is, therefore, trans-
ferred to the Cg, the gate capacitance of the
storage device.

The refresh cycle consists of clock 1, clock 2 and
clock 3. Clock 1 precharges the bit sense line.
Clock 2 senses the status of the storage device °
T which is operating in the inverter mode, and
places the inverted state of the storage device on
the bit sense line. Clock 3, by turning on T4y,
transfers the information from the bit sense line
to the storage device. Note, each refresh cycle
will result in the inversion of the stored data. To
refresh all 2048 cells, each of the 32 columns
must be selected for a refresh cycle by exercising
all 32 combinations of the low order addresses

(Ap - Ag). o

The read cycle may consist only of clock 1 and
clock 2. Since each refresh cycle inverts the
data in the storage cells in an accessed-column,
a control circuit, the Data Control Register, is
used. The Data Control Register, which is .
basically another set of memory cells, is slaved

Continued .. ..
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Continued

to the memory array. The state of the Data
Control Register will provide information as to
whether a column of storage cells is in a non-
inverting or inverting state.

Clock 1 of the read cycle precharges the device.
Clock 2 is transmitted by the column decoders to
the addressed column. At this time, data from
both the storage cell and the Data Control Register]
is sensed. The row muliiplexer transfers the
data from the addressed row to the I/O Control
circuit. In the I/O Control circuit, an exclusive-
OR function of the data from the memory array
and the Data Control Register is performed. The
output of the exclusive-OR is then amplified and
presented to the Data Out pin. The output data is
held in a register until the initiation of the next
memory cycle. A new memory cycle may begin
20ns after clock 2 has returned to a positive state.
The 100000214 is a non-inverting device; i. e.,
TTL "high' Data-In will result in an output high
current.

The write cycle consists of clock 1, clock 2 and
clock 3. During clock 1 the precharge operation
takes place. During clock 2 the Data Control
Register is read to determine whether the ac-
cessed column is in a true or inverted state.

At the beginning of clock 3 the exclusive-OR
function of Data-In and the content of the Data
Control Register is performed in the I/O Control
circuit. The output of the input exclusive-OR is
then amplified and transmitted to the addressed
cell by the write-driver. A new memory cycle
may begin 20ns after clock 3 has returned to the
positive state,
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100000140 100000141 100000142 100000148
100000149 100000215 100000216 100000217
100000218 100000219 100000269 100000270
100000271 100000272 100000273 100000274
100000275 100000276 100000277 100000278
100000279 100000280 100000499 100000500

Pin Configuration

256-Bit Bipolar Read Only Memory

T\
ol E Vee Logic Diagram/Pin Designations
‘ Gnd = Pin 8
03 E ‘ E A4
o [7 ' E A These high speed, electrically programmable, -
4 [: 3 fully decoded TTL bipolar 256-bit read only
0 E E A2 memories are organized as 32 words by 8 bits.
E AI Memory expansion is simple; three-state outputs
are provided on the 100000215; uncommitted col-
7 : 10 AO lector outputs are provided on all other devices.
o Each device has on-chip address decoding and
GND E 908 chip enable. The memory is fabricated with all

logic level zeroes(low); logic level ones (high)
can be electrically programmed in the selected
bit locations. The same address inputs are used

Functional Block Diagram ] )
ynetien g for both programming and reading.

O O 0g 0, 0. O, 0, O

9 7 (iG 5 4 5)3 2 1

QUTPUT CHIP
BUFFER ENABLE

—-<0 CEt

256 BITS

{32 x 8) Vee (16)
MEMORY GND - 18}

CELLS

1 OF 32
OECODER

ADDRESS
BUFFER

(;'IO H] l12[113 ;)14
Ag A, A, Ay A,
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Expandable Dual 2-Wide 2-Input
Logic Diagram AND-OR-'"VG”’ Go're
Logic Diagram
[ Y—
" Positive Logic:
3 ? 8 8 =(9-10) + (13- 1) + (Expanders)
f— Negative Logic:
Emitter |1 8 =(9 + 10)- (13 + I)- (Expanders)
Collector {2 :
2
5 One side of this dual device consists of two 2-input
6 AND gates ORed together and driving an output in-
— verter. The other side consists of two 2-input
5— | gates ORed together, driving an output inverter,
and the ORing nodes are available for expansion.
Circuit Schematic
1/2 OF CIRCUIT SHOWNT
Vee
i2 14 10 9
f {
2.4 kEE 800 2.4 kf: 60 EI
13 — 8
1
2502 500 'y 1E3.5 k
7y )
4 !
11 7
Gnd
tOther half of circuit omits expander inputs.
I -
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Pin Configuration Dual Retriggerable Monostable
Multivibrator with Clear
TRext/ 1 2 C o . . .
Vec Cext Cext 10 20 CLR 28 2A Logic Diagram/Pin Designations
6| |15 [1a] |13 J2f ju[ [w0] |9 Vcc = Pin 16
éi__ Gnd = Pin 8
} CLR
r a Truth Table
Inputs Outputs
‘ Clear A B Q Q
CLR Q | L X X L H
T ‘_‘ X H X | L H
s HaHsH«HsHsH1Hs x X L/ L H
1A 1B 1 1 2Q 2 2 Rext/ GND H L o
CLR Cext Cext H ) H J1
t L H | JL oI
Notes:
H = high level (steady state).
L = low level (steady state).
t = transition from low to high level.
| = transition from high to low level.
JL= one high-level pulse.
U = one low-level pulse.
X = irrelevant (any input, including trans1t10ns).
An external timing capacitor may be connected
between Cext and Rexi/ Coxt (pOSitive).
REV. 03
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100000185 100000223

Pin Configurations

Decoders-Demultiplexers

100000185
SELECT DATA QUTPUTS Logic Diagram/Pin Désignations
E N VAN i
vee EN?GBL 2A 2B VN/2v0 2Y1 2¥2  2v3 VCC:Pm 16
[ ]wl|3]2]]n 10 9 - Gnd = Pin 8
é [ !) 4’ ‘L Function Table - 1060000223
G A B Yo Y1 v2
Y3 Inputs Outputs
Enable Select
5 G1G2*C B A |Y0 Y1 Y2 Y3 Y4 Y5 Y6 Y7
’ A B YD Y1 Y2 Y3 X H X X X|HHHHUHHH H
‘][‘ff?‘f L X X X X|H HHHHHHH
H L L L L|L H H HHUHH H
VP23 (4[5S 6f[7)]8 HLLLBH|HLHHIHETEHEHH
G 1A 1B 1Y0 1v1 1YZ 1v¥3 GND H L L H L|H H L HHHHH
\ /
EnaBLE — — \ Y HLLHEH|HHHELTHTHHH
SELECT DATA OUTPUTS HL HBHL LI|IH HHHLEHEEHE H
H L H L HH HHUHHTULUH H
100000223 H L HH L|H HHHHH L H
DATA OUTPUTS H L HHH|HHHHHHIH L
/\
vee Yo Y1 Y2 Y3 Y4  v5  v§ *G2 = G2A + G2B

H = high level; L = low level; X = irrelevant

16|15 [ jJWw 3 ji2jnjwo;89

\ Function Table - 100000185
A (Each Decoder/Demultiplexer)
YO Y1 Yz Y3 Y4 ¥5
Inputs Outputs
— A Y6 Enable Select

Y7 G YO Y1 Y2

~ [

2 4 |1[5][6(]7

A B G2A Gz2B G1 Y7 GND
\ \ /OUTPUT

Vs
SELECT ENABLE

H = high level; L. = low level; X = irrelevant

These Schottky-clamped TTL MSI circuits are de-
signed to be used in high-performance memory-
decoding or data-routing applications requiring
very short propagation delay times. In high per-
formance memory systems these decoders can be
used to minimize the effects of system decoding.
When employed with high-speed memories utilizing
a fast enable circuit, the delay times of these de-
coders and the enable time of the memory are
usually less than the typical access time of the
memory. This means that the effective system
delay introduced by the Schottky-clamped system
decoder is negligible.

Continued. ...
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100000185 100000223

Continuved

Logic Diagrams

The 100000223 decodes one-of-eight lines, depend-

100000185 ing on the conditions at the three binary select in-
@) mﬂ puts and the three enable inputs. Two active-low
0 and one active-high enable inputs reduce the need
ENABLE 1G—<> LIS for external gates or inverters when expanding.
© A 24-line decoder can be implemented without
. ; 1v2 external inverters and a 32-line decoder requires
secect ' D q D 1ys only one inverter. An enable input can be used as
NPUTS ] 152 DATA a data input for demultiplexing applications.
12) OUTPUTS
T P The 100000185 is comprised of two individual
(15) . . . . )
ENABLE zc——a|> () two-line-to-four-line decoders in a single package:
}2“ The active-low enable input can be used as a data
o - "Dﬂlm line in demultiplexing applications.
SELECT D D ) 2v3
INPUTS ] 513} Dc “D )
100000223
| l1lin

enasie | O =
v2
INP
NPUTS ) @)
G28-¢) F?DQ)“
> DATA

0Vva| ouTpPuTs

<
1 1
A M ) (0)Ys
seLecT J g 12lj]><> ={> ] 9 ve
INPUTS
3 8 ) vy
¢
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100000224

16-Channel Analog Multiplexer
Complementary MOS (CMOS)
Pin Configuration Decode Truth Table
On
vy | \ Vi ] 0 A3 | A | A1 | A0 | En | Switch
necds VB o, X | X |xX |[xX |0 | None
Nc[]3 261 s8
$16[]a 26[ ) s7 0 0 0 0 1 1
$16 16 241 s6 0 0 0 1 1 2
s1a(]e 23(] s 0 0 1 0 1 3
s13(]7? 227 s4 o |o 1 1 1 4
s12[]s ) s3 o |1 o |o |1 5
5 2
snC]e 200 S 0 1 0 1 1 6
s10[Jwo 1] s 0 . . 0 ) .
se LI 18 €,
GND 2 T A 0 |1 111 1 8
Vea 13, 6 6 A 1 0 0 |0 1 9
L) Y A N JA 1 0 0 1 1 10
TOP VIEW
V, COMMON TO SUBSTRATE 1 o0 |1 j0 11 11
1 0 1 1 1 12
1 1 0 0 1 13
1 1 0 1 1 14
Functional Diagram 1 1 1 0 1 15
1 1 1 1 1 16
Vi V2 Ver Vonp
N S S A Logic "1" = Vg > 2.4V
— —07‘—ﬂ S .
b=} 52 Logic "0" = Va1, < 0.8V
Az ot o83
A2 »—o‘/‘~—o S4
zl RECEEEY The 100000224 is a single-pole 16-position (plus
0 poj st S6 OFF) electronic switch array which employs 16
) S7 pairs of complementary MOS (CMOS) field-effect
CMOS [ Forat o598 . - . -
DECODE | 1 ots | o S9 transistors designed to function as analog switches.
LOGIC H,%L_ho sto In the ON condition each switch will conduct cur-
e d— S| rent in either direction; in the OFF condition each
|:!—° 2:325 switch will block voltages up to 30V peak-to-peak.
P I ’ The ON-OFF state of each switch is controlled by
£ H}.mﬂ Si5 drivers, which are in turn controlled by a 4-bit
n 7@"[—0 sl binary word input plus an Enable-Inhibit input.
1 0 The truth table shows the binary word required to
""""""""""" select any one of the 16 switch positions, provided
a positive logic '"1"" is present at the Enable input.
sie With logic ''0" at the Enable input all switches will
be OFF. The logic decoder and the Enable inputs
will recognize voltages between -0. 3 and 0. 8V as
logic "'0" voltages, and voltages between 2 and 15V
as logic ""1'" voltages. The input can thus be
N directly interfaced with TTL, DTL, RTL, CMOS
and certain special P-MOS circuits. Switch action
is break-before-make.
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100000225

Pin Configuration

Vil [ "]Da

b2 ' 28 v,
NC [ 3 267 s8s
s8b (] 4 25 S7as
S7b 5 24 gs&
seb[]6 23[) S5a
ssb[]7 22[ ] S4a
sab[]s 21{_]S3a
s3b[]9 20[)s2a
s2b [0 197 s1a
Stb [ Jn 18[_JE,
GND (2 17 A
Vau T]13 » 15 18 A
Ne [ 7 X A
TOP VIEW

Vi; COMMON TO SUBSTRATE

Functional Diagram

V) Vo VRgrF GND

F Da
oy s Sla
b1+ S2a
»—o{g—o S3a
»—c{k——o S4a
Al »—o{h—-——o S5a
b oo o S6a
b2 o S7a
[+ | o S8a
dion [ =tet—oSlb
e o S2b
»—/'A———o S3b
{ s} o S4b
b o7a| ¢ S5b
y~———o Sé6b
o~ | o S7b

Eo ' }_o s8b
Db

Az

o S8b

8-Channel Differential Analog Multiplexer
Complementary MOS (CMOS)

Decode Truth Table

As | A1 | Ag | En OnPSa\fIi‘tch
X | X X 0 None

0 0 0 1 1

0 0 1 1 2

0 1 0 1 3

0 1 1 1 4

1 0 0 1 5

1 0 1 1 6

1 1 0 1 7

1 1 1 1 8

Logic "1" = Vpyg > 2.4V
Logic "0" = Va1, <0.8V

The 100000225 is a double-pole 8-position (plus
OFF) electronic switch array which employs 16
pairs of complementary MOS (CMOS) field-effect
transistors designed to function as analog switches.
In the ON condition each switch will conduct cur-
rent in either direction; in the OFF condition each
switch will block voltages up to 30V peak-to-peak.
The ON-OFF state of each switch is controlled by
drivers, which are in turn controlled by a 3-bit
binary word input plus an Enable-Inhibit input.
The truth table shows the binary word required to
select any one of the eight switch positions, pro--
vided a positive logic ""1" is present at the Enable
input. With logic "'0"" at the Enable input all
switches will be OFF. The logic decoder and the
Enable inputs will recognize voltages between
-0.3 and 0. 8V as logic 0" voltages, and voltages
between 2 and 15V as logic '"1" voltages. The
input can thus be directly interfaced with TTL,
DTL, RTL, CMOS and certain special P-MOS
circuits. Switch action is break-before-make.
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100000226

Pin Configuration

ADDRESS INPUT Ay T 1 16 [ J vee
CHIP SELECT ¢s (] 2 153 A, ADDRESS INPUT
WRITE ENABLE WE [C]3 1490 A, ADDRESS INPUT
DATA INPUT D, i 4 13 A3 ADDRESS INPUT
DATA OUTPUT 0, 5 121D, DATA INPUT
DATA INPUT D, (] 6 13 64 DATA OUTPUT
DATA OUTPUT 6‘2 d- 107 oy DATA INPUT
eno ] 8 9 53 DATA OUTPUT
Logic Symbol
—-¢{c—s———
— 4,
0, fo—
—dA, [
A
2
Oz o———
s
w
03 b.
—1p,
___‘D2 04
JEE— [)3
P

Block Diagram

©O)
Sol [ i I =
@ Ire —_— « —
ao=] % 8 —
a M 8 16 x 4 MEMORY
@ @ CELL ARRAY
A. w 1
2 0——7 x ©
@ | 8 [°* E_
Ay 02— ]
—
weo ® WRITE AND SENSE
AMPLIFIER
O = Pin Numbers s o—+

cjejeloeiolo)

Dy G D; B, Dy T3 D, O,

High Speed Fully Decoded 64-Bit Memory

Pin Designations

VCC = Pin 16
Gnd = Pin 8

Pin Names

Di-Dg +e.veeve.e... DataInputs
Ap-Ag ............. Address Inputs
WE................ Write Enable
CS .....ivvvvven.. Chip Select Input
0104 ....c.v...... Data Outputs
Vog -+eeevsveeess. Power (+5V)

The 100000226 is a high speed, fully decoded 64-
bit random access memory, using Schottky barrier
diode clamped transistors. Organization is 16
words by 4 bits.

An unselected chip will not generate noise at its
output during writing of a selected chip. The
output is held high on an unselected chip regard-
less of the state of the read/write signal.

The storage cells are addressed through an on-
chip 1 of 16 binary decoder using four input
address leads.

A separate Chip Select lead allows selection of
an individual package when outputs are OR-tied.
In addition to the address leads and the Chip
Select lead, there is a write input which allows
data presented at the data leads to be entered
at the addressed storage cells.
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CLOCK 1

100000080 100000227

Logic Diagram

Ao Bg
(5) (9

Co
@

{8)

CLOCK 2

6

Dy -
{02

DATA STROBE
m | ‘,:

| W

RESET Lt

13}

{11}

Presettable High Speed Binary Counter

Logic Diagram/Pin Designations

Voo = Pin 14

Gnd =Pin 7

Truth Table
Input Aq By Co Dg
0 0 0 0 0
1 1 0 0 0
2 0 1 0 0
3 1 1 0 0
4 0 0 1 0
5 1 0 1 0
6 0 1 1 0
7 1 1 1 0
8 0 0 0 1
9 1 0 0 1
10 0 1 0 1
11 1 1 0 1
12 0 0 1 1
13 1 0 1 1
14 0 1 1 1
15 1 1 1 1

The 100000080 Presettable High Speed Binary
Counter may be connected as a divide-by-two,
four, eight or sixteen counter.

This device has strobed parallel-entry capability
so that the counter may be set to any desired out-
put state. A "1 or '"0" at a data input will be
transferred to the associated output when the
strobe input is put at the "0'"" level. This unit is
provided with a reset input which is common to
all four bits. A "0" on the reset lines produces
"0 at all four outputs.

The counting operation is performed on the falling
(negative-going) edge of the input clock pulse.

Note: The 100000227 is a Schottky device.

REV. 03
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100000228 100000247 100000238
100000154

Pin Configurations

100000117

Dual Peripheral Drivers

VCC = Pin 8
Gnd = Pin 4
Truth Tables
100000247 and 100000238
Positive logic: AB=X

B Output X*

OO
= =-0 O
- 0o

10" Output < 0.7V
"1" Output < 1004A

100000154
Positive logic: AB=X

A B Output X*
0 0 1
1 0 1
0 1 1
1 1 0

*110" Output < 0.7V
"1" Output < 100pA

100000117
Positive logic: A+ B=X
A B Output X*
0 0 0
1 0 1
0 1 1
1 1 1

*10"" Qutput < 0.7V
"1'" Output < 100pA

100000228
Truth Table
B
0
1

Vee 82 A2 x2
] ? 6 |S
1 2 [3 |4
Al a x1 GND
100000247 /100000238
Veo 82 A2 x2
[} 1 6 5
1 2 3 )
A 8! X1 GND
100000154
Vee 82 a2 x?
| 8 7 6 [
! 2 3 )
as 81 X GND
100000117
Vee B, A; X,
I 8 7 6 5
1 | 2 | 3 4
A, 8, X, GND
100000228

0
1

- = O OoOf

O O | M

0

300mA loads to ground.

These devices are general purpose dual peripheral
drivers, each capable of sinking two independent

- Ve = 0V) the outputs will withstand 30V. Inputs
are fully DTL/TTL compatible.

In the off state (or with

I-199
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100000118 100000229
100000298 100000299

Pin Configuration

STROB%UTPUT GN DOUTPUTST ROBE GND
w
Vec+ IS W 2 2 2S N

C |

16

15

wl e lnlwl]s |

»

Dual Sense Amplifiers

Logic Diagram/Pin Designations

VCC+ = Pin 16

Ve =Pin8

Gnd 1 = Pin 9

Gnd 2 = Pin 13

NC = No internal
connection

Positive logic: W =AS

Truth Table

1 2 3 (|4 5 b 1 8 Inpats Output
NC  IAI  1A2, —V,ef +Veef 2Al 2A2, Vcc A s w
INPUTS INPUTS
H H L
L X H
X L H
Definition of logic levels:
Input H L X
A* [VIp 2 Vrmax | VID € Vmin | Irrelevant
S VI 2ViHmin | V1 < ViLmax |Irrelevant
* A is a differential voltage (VID) between Al and
A2. For these circuits, Vyp is considered
positive regardless of which terminal is positive
with respect to the other.
REV. 03 1-200
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100000231

Pin Configuration

o, hv

GND D 7 8 D V— (Substrate)

Functional Block Diagram

1C
o— 1Y 18
—D S
STROBE G by
o—<¢
2C
24 D 2Y 28
o———
2E

100000385

Dual Peripheral Driver

Pin Designations

V+ =Pin 14
V- =Pin 8
Gnd =Pin 7

1-201
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1000

Pin Configuration

rs [0 ~ ] vec
As [ 2 5[] A7
Ag E 3 14 :] CS
A BE 13 :]E§1(p)
ag [ 15 12 Jo
Al 6 " 07
a2 [0 0[] o3

o I 9 [] 04

Functional Block Diagram

A7 15 O—3P g
!
Ag (1) O—pp| ADDRESS | |
6 BUFFERS | | 2 x32 6T
A O—P & x
512 1 MEMORY ARRAY
s (D) DECODERS]| ,
43 O—W 13y 1
Az (4 O—P By
of 7 o| 7 of 7 o] 7
AG(S) H y y
ADODRESS
A, 16) O—t
! BUFFERS 1/8 /8 18 /8
Ay (1)
€85 1131 O——d N\
€55 19 0—d J ) )
0y (12 0, (11 04010 0419
Schematic
Output Circuit
* O Ve
TS OUTPUT
r -—==-
| |
‘_) I i
|
0, !
| L |
FROM oUTPUT
1 OF 8 | seect |
DATA | L | 1OF8 |
SELECT/ — DATA
FROM ENABLE I = SELECT
GATE 4 ' I
L e e e - - - -

00232

1024-Bit Field Programmable
Bipolar PROM

Pin Designations
Gnd = Pin 8

The 100000232 is a fully decoded, high speed,
1024-bit, field programmable ROM, organized
as 256 words by 4 bits per word. The device
has an open collector output.

This PROM is supplied with all bits storing a
logical ""1" (output high) and can be selectively
programmed for a logical "0" (output low). The
addressing scheme for programming and reading
the information in the system is the same.
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100000233 100000240

Quadruple 2-Line-To-1-Line

Pin Configuration Dui-a selecfor/Muhiplexer
INPUTS INPUTS . . B
OUTPUT A OUTPUT Pin Designations
VCC STROBE ‘4A 4B 4Y '3A 3B 3Y
s [w]fa 2] [n]]w]]e Ve = Pin 16
j!) ml Gnd = Pin 8

G 4A 4B 4Y 3A 3B
Positive logic:

3y
s Low logic level at S selects A inputs.
1A 1B 1Y  2A 2B 2Y High logic level at S selects B inputs.
= Function Table
1 2113114 5 ] 1 8
SELECT 1A 1B, 1Y _2A 2B, 2Y GND Inputs Output

inputs OUTPYT TineGrs OUTRUT Strobe Select A B Y

H X X X L

L L L X L

L L H X H

L H X L L

L H X H H

Notes:

H = high level; L. = low level; X = irrelevant.

These monolithic data selectors/multiplexors
Logic Diagram contain inverters and drivers to supply full on-
chip data selection to the four output gates. A

separate strobe input is provided. A 4-bit word
(2)

1a is selected from one of two sources and is routed
@ @ o, to the four outputs. These devices present true
1B 1 data.
4
2A (5) i
< (7)
(6) Loy
2B |
¢ . Note: The 100000233 is a Schottky device.
3 (11) i
)
(10) \ O v
3B |
(14)
4A
(12
(13) ‘ ' ay
4B {
(n
SELECTS —DO4L—C1>—‘ s

STROBE G ‘—’S’—cl>—

. ——
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Pin Configuration

vec @a ag Q¢ Qp crLock st S0

sl {n]ln]]s

Qa QB Qc Qp S1
CLOCK
CLEAR S0
R A B C D L

vl 2] 3[j4115[|6f|7][]8

CLEARSHIFT A B C D  SHIFT GND
RIGHT v LEFT
SERIAL PARALLEL INPUTS SERIAL
INPUT INPUT

Typical Clear, Load, Right-Shift, Left-Shift, Inhibit,

and Clear Sequences

A SpipipipipigSpinipinipigigipinininie

MODE | so__J 1
CONTROL

INPUTS

CLEAR )
SERIAL | R
DATA '
INPUTS |
A H'
PARALLEL | B L
DATA
INPUTS c___ Wl
o] L.
D
M1 [ 1 1
e 7l LT 1
OUTPUTS o
e 3 ML rr1rr
w1 L1l e L

r——SHIFT RIGHT ——= e SHIFT LEFT —ste—— INHIBIT ——=
CLEAR LOAD CLEAR

100000135 100000234

4.Bit Bidirectional
Universal Shift Registers
Pin Designations

Pin 16
Pin 8

Vee
Gnd

Function Table

INPUTS OUTPUTS
MODE SERIAL PARALLEL
CLEAR cLockK Qpn 0g O¢ Qp
S So LEFT RIGHT|A B C D
L X X X X X X X X X L L L L
H X X L X X |[X X X X|Qap Q8o Qco Qpo
H H H i X X a b ¢ d El b c d
H L H t X H |X X X X| H Qan Qgn Qcn
H L H 3 X L |X X X X| L Qan QBn Qcn
H H L t H X |X X X X|Qgn QGcp Qpn H
H H oL t L X |X X X X|Qgn Qcn Qpn L
H ‘ LoL X X X | X X X X|Qap Qso Qco Qpo

= high level (steady state).

low level (steady state).

oI e e
I

= irrelevant (any input, including transitions).
t = transition from low to high level.

a, b, ¢, d = the level of steady-state input at
inputs A, B, C or D, respectively.

Qa0 Qg QCo. Qpo = the level of Qa, Qp,
Qc or Qp, respectively, before the indicated

steady-state input conditions were estab-
lished.

Q ’ Q ’ QC ’ QD = the level of QA9 QB’
An, ]63’¥ Qp nrespe%tively, before the most

recent t transition of the clock.

Note: The 100000234 is a Schottky device.

The circuit contains 46 equivalent gates and
features parallel inputs, parallel outputs, right-
shift and left-shift serial inputs, operating-mode-
control inputs, and a direct overriding clear

line. The register has four distinct modes of
operation:

Parallel (Broadside) Load

Shift Right (in the direction Qp
toward Qp)

Shift Left (in the direction Qp
toward Q A)

Inhibit Clock (Do nothing)

Continued. ...
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100000135 100000234

Continued

Synchronous parallel loading is accomplished
by applying the four bits of data and taking
both mode control inputs, Sg and Sy, high. The
data is loaded into the associated flip-flop and
appears at the outputs after the positive trans-
ition of the clock input. During loading, serial
data flow is inhibited.

Shift right is accomplished synchronously with
the rising edge of the clock pulse when Sg ishigh

and Sy is low. Serial data for this mode is en-
tered at the shift-right data input. When S

low and Sp is high, data shifts left synchronously
and new data is entered at the shift-left serial

input.

Clocking of the flip-flop is inhibited when both
mode control units are low. The mode controls
of the 100000135 should be changed only while
the clock input is high.

Logic Diagrams

100000135

UUU UOU ‘000~ 0UU

g@“:;b u f? SV

4—0—-——
cLear —‘4{>: .

u“uu - ‘“mu — R —
—q - —q

l-4>—> a — < I — —-c{ >jg « }.. u{>
o

100000234

D e S
f I

...

dynamic input activated by a transition from a high level to a low level.
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100000235 100000327 100000339

Triple 3-Input Positive-NAND Gate

Pin Configuration

Logic Diagram/Pin Designations

Ve 1C 1Y 3¢ 3B 3A  3Y
14 13 12 1} 10 | 8 Vee = Pin 14
Gnd =Pin 7

[ {9
Do— Positive logic: Y = ABC

[
}’l] Note: The 100000235 is a Schottky device.

1 2 3 4 5 6 7
1A 1B 2A 28 2C 2Y GND

-
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9)

7

100000236

Logic Diagram 2-Input, 4-Bit Digital Multiplexer
Ag By Ay By Ay B, Ay B3z | Logic Diagram/Pin Designations
0(1) (2) 0(6) 0(5) o110) 01“1 THS) (14}
VCC = Pln 16
| Gnd = Pin 8
Truth Table
I I So S1 fn
LI " 2 1z B 0 0 _B_
1 0 A
0 1 B
1 1 1

This 2-Input, 4-Bit Digital Multiplexer features
inverting data paths.

The 100000236 has open collector outputs which
permit direct wiring to other open collector out-
puts (collector logic) to yield ""free' four-bit
words. As many as forty four-bit words can be
multiplexed by using twenty of these devices in
the WIRED-AND mode.

The inhibit state Sp = S1 = 1 can be used to

facilitate transfer operations in an arithmetic
section,

Note: The 100000236 is a Schottky device.
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100000237

Pin Configuration Triple 3-Input Positive-AND Gate

Vee  1C 1y 3c 38 3A 3y Logic Diagram/Pin Designations
| 13 |12 1" 10 9 8 Vee = Pin 14
Gnd = Pin 7

) Positive logic: Y = ABC

D,

Note: The 100000237 is a Schottky device.

1A 18 2A 2B 2C 2Y GND
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100000228 100000247 100000238

100000154

Pin Configurations

100000117

Dual Peripheral Drivers

VCC = Pin 8
Gnd = Pin 4
Truth Tables

100000247 and 100000238
Positive logic: AB=X

Vee B2 A2 X2
Ia 7 6 5
1 2 3 [

Al

B!

x1

GND

100000247 /100000238
Ve 82 a2 x2
I! ] 1] L]
1 2 k) 4
an 81 X1 GND
100000154
Vee 82 a2 x2
| 8 1 [ [y
1 2 3 4
A 81 X1 GND
100000117
Vee B A X,
I 8 17 6 5
1 |z |3 [
A, B, X, GND
100000228

A B | Output X*
0 0 0
1 0 0
0 1 0
1 1 1

*10"" OQutput < 0.7V
"1" Qutput < 1004A

100000154
Positive logic: AB=X

A B | Output X*
0 0 1
1 0 1
0 1 1
1 1 0

*1'0" Output < 0. 7V
"1" Qutput < 100uA

These devices are general purpose dual peripheral
drivers, each capable of sinking two independent
300mA loads to ground. In the off state (or with

- Vo = 0V) the outputs will withstand 30V. Inputs
are fully DTL/TTL compatible.

100000117
Positive logic: A+ B=X
A B Output X*
0 0 1]
1 0 1
0 1 1
1 1 1

*110"" Qutput < 0. TV
"1'" Output < 100pA

100000228
Truth Table
B
0
1
0
1 1 0

- O ol
O O | M

1-209

REV. 03



DGC PROPRIETARY - This manual contains proprietary information of Data General Corporation (DGC) revealed for the limited purpose oqu
to service DGC equipment on the express condition that the information herein shall not be disclosed to others, and shall not be reproduced in
whole or in part, or used in whole or in part as the basis for manufacture or sale of items, without written permission.

100000233 100000240

Pin Configuration
INPUTS INPUTS
A OUTPUT A OUTPUT
Vece STROBE 4A 4B a4y 3A 3B 3Y
el w2 nl{w]]s |
G 4A a8 ay 3A 3B
S 3y
1A & 1B 1Y 2A 2B 2Y
1 2 4115 6 1 8
SELECT 1A 1B 1Y 2A 2B 2Y GND
OUTPUT OQUTPUT
INPUTS INPUTS
Logic Diagram
(2)
1A
@
18 (3) |
q
2A (5)
[ (7
(6) 2y
2B 1
[
SN
(10) 3Y
3B
(14)
an
(12)
(13) ) ay
a8 ]
(1) p
SELECT S <D0—4L—C{>—
STROBE G E)—4>—

Quadruple 2-lLine-To-1-Line
Data Selector/Multiplexer

Pin Designations

VCC = Pin 16
Gnd = Pin 8

Positive logic:

Low logic level at S selects A inputs.

High logic level at S selects B inpufs.

Function Table

Inputs Output
Strobe Select A B Y
H X X X L y
L L L X L
L L H X H
L H X L L
L H X H H

Notes:

H= high level; L = low level; X = irrelevant.

These monolithic data selectors/multiplexors
contain inverters and drivers to supply full on-
chip data selection to the four output gates. A
separate strobe input is provided. A 4-bit word
is selected from one of two sources and is routed
to the four outputs. These devices present true
data.

Note: The 100000233 is a Schottky device.
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100000241

Pin Configuration

ADDRESS ADDRESS
INPUTS INPUTS
DATA WRITE
vee /¢C H' INPUTENABLE'G  F 3

— B urzynfjo]]s
e
A E
B ME Yy D

- -
203« sNs7[]8
A B ME1 ME2 ME3 OUT. D GND

vV PUT A
ADDRESS ADDRESS
INPUTS INPUT

Functional Block Diagram

ADDRESS INPUTS

131
ME? H C B8 A
s s ‘12‘ ‘m

I I [

47016 LINE DECODER i
"
5 I
§

256 81T MEMORY
MATRIX ORGANIZED
16 BY 16

ADDRESS
INPUTS g 19

—| DECODER

[TTTTTTITTITTITIT

SabARSEIN

256-Bit Read-Write Memory
With 3-State Outputs

Pin Designations
VCC = Pin 16
Gnd = Pin 8

Positive logic:

Data out is complement of data which was applied
at data input.

Function Table

Inputs "

Memory | Write '
Function Enable*|Enable Output
Write (Store L L High Impedance
complement
of data)
Read L H Stored Data
Inhibit H X High Impedance

H = high level

L = low level

X = irrelevant

* For memory enable:

L = all ME inputs low
H = one or more ME inputs high

This 256-bit active-element memory is a mono-
lithic TTL array organized as 256 words of one
bit each. It is fully decoded and has three gated
memory-enable inputs to simplify decoding re-
quired to achieve the desired system organiza-
tion. The memory-enable circuitry is imple-
mented with minimal delay times to compensate
for added system decoding.

Write Cycle

The complement of the information at the data
input is written into the selected location when
all memory-enable inputs and write-enable input
are low. While the write enable input is low, the
output is in the high-impedance state. When a
number of outputs are bus-connected, this high-
impedance output state will neither load nor
drive the bus line, but it will allow the bus line
to be driven by another active output or a passive
pull-up if desired.

Read Cycle
The stored information (complement of inform-

ation applied at the data input during the write
Continued . ...
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100000241

Continued

cycle) is available at the output when the write-
enable input is high and the three memory-enable
inputs are low. When any one of the memory en-
able inputs is high, the output will be in the high-
impedance state.

The high capacitive drive capability of the three-
state bus-connectable output permits expansion
up to 66, 304 words of N-bits without additional
output buffering. The functional capability of the
output being at a high impedance during writing
and the data input being inhibited during reading
means that both data inputs and outputs can be

, connected to the data lines of a bus-organized

system without the need for interface circuits.

Word Capacity Vs, Loads

Maximum Number | Maximum Number
Loads |of Common Outputs of Words
1 259 66, 304
2 220 56, 320
3 180 46, 080
4 140 35, 840
5 100 25, 600
6 60 15, 360
7 20 5,120

Note: The 100000241 is a Schotfky device.
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100000242

Four Channel Programmable Amplifier

Truth Table
Pin Configuration -
Dq Dy EN Selected Channel
sl 2 bbb H !
) L H H 2
ENABLEE H L H 3
> ! GND E H H H 4
o E’_._ X X L None
» ™
vs [1}-2-0
10
DUTPann};
Al
v This operational amplifier has four identical

input stages, any one (or none) of which may
be electronically connected to the single output
stage. The "ON" channel is selected through
DTL/TTL compatible address inputs. The
unselected amplifier inputs are effectively
""floating"'.

This device can be used as an analog signal
selector, sampler or multiplexer with built
in buffering or signal conditioning. By con-
necting different feedback networks from the
output to each input pair, it can be used as a
single or multiple channel amplifier with pro-
grammable feedback characteristics.
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100000243

Wide Band, High Impedance
Operational Amplifier

Pin Configuration
This operational amplifier has very low input
bias current and is intended for use as a high
BANDWIDTH CONTROL impedance comparator and a wide band ampli-

r@ fier. The device provides very high gain, very
OFFSET AD

Ve high slew rate and output short circuit protection.

ouT

OFFSET ADJ

Schematic

HANDWIDTH
CONTROL

R IR
[r6vs 31 6%
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100000244

High Slew Rate F.E.T. Input
Operational Amplifier

Pin Configuration

OFFSET
ADJ. (4)

IN+ (5) OFFSET loop due to input capacitance. -
ADJ.

V-

(TOP VIEW)

This operational amplifier combines very high
slew rate and wide bandwidth with ultra-low

BANDWH[J)TH PIN-OUT input current and high input resistance.
CONTROL

The device may be operated inverting or non-
inverting. External compensation is required
only when operated at closed loop gains less

IN- (6) out than three. An internal feedback capacitor is
provided to cancel phase shift in the feedback
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Functional Block Diagram

Az Ay AgAg
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100000245

CEq (13)
© CE, (14)

32x 32

&, ] NiCr
FUSE ARRAY

]

18
DECODER

ot

18
DECODER

1:8
DECODER

(10)
0—OD3

|oei

1:8
DECODER

9)
| )O—O D4

Ag———] 132
Ag— o] oecooer

1024-Bit Bipolar F;rogrammable ROM
(256 X 4 PROM, Open Collector)

Pin Designations

Ve = Pin 16
Gnd = Pin 8

The 100000245 is a Bipolar 1024 Bit Read Only
Memory organized as 256 words by 4 bits per
word, with open collector outputs. This device
is field-programmable.

Two chip enable lines are provided and the out-

puts are bussable to allow for memory expansion
capability.

Note: The 100000245 is a Schottky device.
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100000228 100000247 100000238

100000154

Pin Configurations

1 2 3 [
a1 8 X1 GND
100000247 /100000238
Ve 82 a2 x2

| 2 |3 Ia

A 81 x GND
100000154
Vee 82 a2 x2

JB 1 6 5

1 2 3 a
ar 8) X1 GND
100000117
Vee 8, A; X,

8 7 6 5

1 | 2 | 3 4

A, 8, X GND
100000228

100000117

Dual Peripheral Drivers

Ve = Pin 8

Gnd = Pin 4
Truth Tables
100000247 and 100000238
Positive logic: AB=X
B Output X*

OO
- O O
-_OoOOOo

10" Output < 0,7V
"1" Qutput < 100,A

100000154
Positive logic: AB=X

A B | Output X*
0 0 1
1 0 1
0 1 1
1 1 0

*'0" Qutput < 0.7V
1" Qutput < 100pA

100000117
Positive logic: A+ B=X
A B Output X*
0 0 0
1 0 1
0 1 1
1 1 1

*'0" Qutput < 0. TV
"1 Output < 100,A

100000228
Truth Table
B
0
1
0
1 1 0

- O Of
O O =M

These devices are general purpose dual peripheral
drivers, each capable of sinking two independent
300mA loads to ground. In the off state (or with

- Voo = 0V) the outputs will withstand 30V. Inputs

are fully DTL/TTL compatible.
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100000248 l

Sense Amplifier

Pin Configuration

Pin Designations

STROBE OUTPUT OUTPUT STAOBE tuo ,
v* A A GND 2 B ] ONN. GND .
I V+ = Pin 16
Iu 15 Ig 13 12 " " ) V- = Pin 8

Gnd 1 =Pin 9
Gnd 2 = Pin 13

These dual core sense amplifiers convert bipolar

‘ millivolt-level memory sense signals to saturated
logic levels. The design employs a common
reference input which allows the input threshold

voltage level of both amplifiers to be adjusted.
Separate strobe inputs provide time discrimination
for each channel. Logic inputs and outputs are

1 2 3 . s ] 7 ’ DTL/TTL compatible.
FF T F T T :
Cexr —— - —

- CIFFERENTIAL —~— DIFFERENTIAL
INPUT A RE ::::T"“ weuT 8
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100000249

- Pin Configuration
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100000374
Positive-NAND Gate

Logic Diagram/Pin Designations

VCC = Pin 14
Gnd =Pin 7

Note: The 100000249 is a Schottky device.
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100000250

Pin Configuration

16 15 14 13 12 \II 10 9

I— o

Quad Exclusive-OR Gate

Logic Diagram/Pin Designations

Gnd = Pin 8
Truth Table
A|B|Z|7Z
LIL|L|H
L|H|H| L
H|L | H| L
H|(H|L|H

H = High Voltage Level
L = Low Voltage Level

The exclusive OR gate produces an output when
the inputs are complementary. Two gates have
an additional inverted output which provides
directly a compare capability. The Boolean
expressions for the gates are: Z = AB + AB;

Z = AB + AB.
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100000252 100000128 10000C384

Logic Symbol
11 151109
PL Pa PePcPp
5s—1chy TC fo—12
CP, TC
44— D p— 13
MR QaQgQcQp
14 326 7
Pin Configuration
L8 ~ vee :lle
208 Pa :IIS
3] MR :]14
AECPD TCol 113
5CPu i I IY
6% PC :] 11
o Pcl] 10
SEGND Pol_]9
Logic Diagrams
100000128
@ e jo ‘@ "®
CPy Dy e o ; ! q
(éguun@ :FF — g_z)u
G Tg nied

Y“

cPp T
wom (D
COUNT) i~

MR o -

1CLEAR)® @‘
Qa

I

(BORROW
| ouTPuUT)

Qp

- ’:;A

rcu
(CARRY
QUTPUT)

RE

Up/Down Decade and Binary Counters

Pin Designations
VCC = Pin 16
Gnd = Pin 8

Mode Selection
(Both Counters)

MR | PL | CPy | CPp Mode
H X X X Preset (Asyn.)
L L X X Preset (Asyn.)
L H H H No Change
L H CP H Count Up
L H H CP Count Down
Notes:
H = High voltage level
L = Low voltage level
X = Don't care condition

CP = Clock pulse.

The 100000252 & 100000384 are synchronous Up/
Down BCD Decade Counters and the 100000128

is a synchronous Up/Down 4-Bit Binary Counter.
All these counters have separate up/down clocks,
parallel load facility, terminal count outputs for

multidecade operation and an asynchronous over-
riding master reset.

These counters can be reset, preset and count up
or down. The operating modes are tabulated in the
Mode Selection table. The operating modes of
both devices are identical; the only difference be-
tween the devices is the count sequences.

Counting is synchronous, with the outputs changing
state after the Low to High transition of either the
Count-Up Clock (CPy;) or Count-Down Clock (CPp).
The direction of counting is determined by which
clock input is pulsed while the other clock input is
High. (Incorrect counting will occur if both the
count-up clock and count-down clock inputs are
Low simultaneously.) All counters will respond
to a clock pulse on either input by changing to the
next appropriate state of the count sequence. The
state diagram for the 100000252 & 100000384 show
the regular sequence and in addition shows the
sequence of states if a code greater than nine is

g present in the counter.
{DOWN @ i
o T Continued. . ..
(cLear) ®0A @ o @uc oo
O - PIN NUMBER
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100000252 100000128 100000384

Continued

Logic Equations for Terminal Count
100000252 , 100000384
TCy = Qg-Qq-Qz-Q3 CPy
TCp = Qg-Q7-02-03-CPp

100000128

TCy = Qp-Qq1-Qp-Q3-CPy

TCp = Qp-Qq-Qp-Q3-CPp

State Diagrams

100000252, 100000384

COUNT UP _
COUNT DOWN -------

All counters have a parallel load (asynchronous)
facility which permits the device to be preset.
Whenever the parallel load (PL) input is Low, and
Master Reset is Low, the information present on
the Parallel Data inputs (P,, PB P PD) will be
loaded into the counters ané appear or’ the outputs
independent of the conditions of the clock inputs.
When the Parallel Load Input goes High, this in-
formation is stored in the counters and when the
counters are clocked they change to the next ap-
propriate state in the count sequence. The
Parallel Data inputs are inhibited when the Paral-
lel Load is High and have no effect on the counters.

The Terminal Count-Up (TCy;) and Terminal Count-
Down (TCp) outputs (carry and borrow, respec-
tively) allow multidecade counter operations with-
out additional logic. The counters are cascaded

by feeding the terminal count-up output to the
count-up clock input and terminal count-down

clock input of the following counter.

The terminal count-up outputs are Low when their
count-up clock inputs are Low and the counters are
in state nine (100000252 & 100000384) and state
fifteen (100000128). Similarly, the terminal
count-down outputs are Low when their count-down
clock inputs are Low and both counters are in
state zero. Thus, when the 100000252 &
100000384 counters are in state nine and the
100000128 counter is in state fifteen and all

are counting up, or all counters are in state zero
and counting down, a clock pulse will change the
counter's state on the rising edge and simulta-
neously clock the following counter through the
appropriate active Low terminal count output.
There are two gate delays per state when these
counters are cascaded.

The asynchronous Master Reset input (MR), when
High, overrides all input and clears the counters.
Master reset overrides parallel load so that when
both are activated the counters will be reset.
(Obviously, both parallel load and master reset
must not be deactivated simultaneously for pre-
dictable operation. )
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Pin Configuratior

100000255

256 Bit Bipolar Random Access Memory

Logic Diagram/Pin Designations

Voo = Pin 16
Gnd = Pin 8
Truth Table
Chip Write
Select | Enable | Operation OQutput
All Low | Low Write | Complement of
data input
All Low | High Read Complement of
written data
One or Don't Hold High
More Care
High

ADDRESS Ay —1 1 16 — Vee SUPPLY VOLTAGE
ADDRESS A — 2 B A ADDRESS
ENABLE T —3 19— Aj ADDRESS
L ABLE B, —a 13— o DATA IN
ELABLE . —s nh— W WRITE ENABLE
DATA OUT DO —6 Np— Ay ADDRESS
..... JRES Ay —7 10— Ag ADDRESS
ROUND  GAD — 8 9 Ag ADDRESS
Logic Diagram
5 Ag
Ay
1 0—4
A2
15 O—
A
15 0= aop o GRD X 16 81T
Ag FRER DECODER CEAMIRY
7 O— BUFFER ARRA
Ag
9 O—
A
10 O——
A/
1 O0—
- [N
’ ) ¢ BITSELECT
£ ABL
4OET BUFFER
+ 0] LT
p DECODER
17 0—
BUFFER e
. OUTPLT 0 .
13 O BUFFER O o

The 100000255 is a fully decoded static bipolar
random access memory organized 256 words by
1 bit, with open-collector outputs. The open-
collector parts have 3 chip enables for easy
expansion to larger size memories.

Memory Operation
Read

The memory is addressed with the Ay-Ax inputs
which select one of the 256 words. ’IQ e chip is
enabled by making all chip enables low. If any
or all chip enables are high the chip is disabled.
If the write enable is high and the chip is enabled
the stored data is read out on the data out pin.
The data read out is the complement of the data
written in during the write cycle.

Write

The memory is addressed with the Ag-Ar inputs
which select one of the 256 words. The chip is
enabled as in the read cycle. If the write enable
is low the data on the data input pin is writteninto
the addressed word. The data out of the memory
during the write cycle is the complement of the
data written in. This allows checking of the stored
data during the write cycle.

Memory Expansion Rules

1. To expand the number of bits in the word:
tie corresponding address pins together, tie
write enable pins together, and bring data in
and data out independently,

2. To expand the number of words:
tie corresponding address pins together, tie
write enable pins and corresponding data in
and data out pins together, and use the higher
order system addresses in conjunction with
the chip enables to pick one row of packages.
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100000256
100000401 THRU 100000415
100000421 THRU 100000440
Pin Configuration 1024-Bit Programmable Bipolar
Read Only Memory
AG V 16 VC C Pin Designations
Gnd = Pin 8
Azl 3 14| CE,
This integrated circuit is a high-speed, electri-
A CE cally programmable, full decoded TTL bipolar
3l 4 13 1 1024-bit read only memory, organized as 256
words by 4 bits. On chip address decoding, two
AO 5 1210 1 chip enable inputs and uncommitted collector out-
puts are provided.
Al 6 11 02 The same address inputs are used for both pro-
gramming and reading.
Al 7 10| O3
GND]| 8 9|0,
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100000017 100000257 100000300

Pin Connections

PRESET

ls

PRESET
Lo

12

CLEAR

D Q

Q

Alternate Pin Connections

PRESET
1

?13

CLEAR

PRESET

I

CLEAR

C Q

D Q|

(fm

CLEAR

Dual D-Type Edge-Triggered Flip-Flop

Logic Diagram/Pin Designations
Ve = Pin 14
Gnd =Pin "7

Function Table

Inputs Outputs
Preset Clear Clock D| Q Q@
L H X X|H L
H L X X|{ L H
L L X X | H* H*
H H t H| H L
H H t L| L H
H H L X|Q Q

H = high level (steady state)

L = low level (steady state)

X = irrelevant

t = transition