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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 manufacturers’ speci-

fications or circuit parameters.
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NUMERICAL INDEX

INTEGRATED CIRCUITS

DGC Part Page

Number Functional Description Number

100000001 PNP Quad Core Driver 100-16

100000002 16 Diode Array . 100-17

— 100000003 Quad 2-Input NAND Gate 100-18

100000004 Triple 3-Input NAND Gate 100-19

100000005 Dual 4-Input NAND Gate 100-20

100000006 Dual Extendable AND-OR-INVERT Gates 100-21

100000007 8-Input NAND Gate 100-22

100000008 Single Extendable AND-OR-INVERT Gates 100-23

100000009 ~ Dual 4-Input NAND Gate 100-24

100000011 Dual J-K Flip-Flop 100-25

100000012 4-Bit Shift Register 100-26

100000013 One-of-Ten Decoder . 100-27

100000015 _ Retriggerable Monostable Multivibrator 100-28

100000016 16-Bit Coincident Select Read-Write Memory 100-29

100000017 Dual D-Type Edge-Triggered Flip-Flop 100-30

100000019 Quad 2-Input NAND Interface Gate 100-31

100000020 Hex Inverter 100-32

100000021 4-Bit Binary Full Adder (Look Ahead Carry) 100-33

100000023 Dual Pulse Shaper-Delay AND Gate 100-34

100000024 Dual Differential Amplifier 100-35

100000026 Precision Voltage Regulator 100-36

100000028 4-Bit Binary Counter/Storage Element 100-37

100000036 Quad 2-Input NAND Gate 100-38

100000038 — BCD Decade Counter/Storage Element 100-39

100000039 Dual Extender AND-OR-INVERT Gates 100-40

100000040 Dual 4-Input NAND Gate 100-41

100000041 NPN Quad Core Driver 100-42

100000042 4-Bit Shift Register 100-43

100000043 Arithmetic Logic Element 100-44

100000044 3-Input, 4-Bit Digital Multiplexer 100-45

100000045 Quad 2-Input NOR Gate 100-46

100000046 Quad 2-Input NAND Gate 100-47

100000047 _4-Bit Binary Counter 100-48, 100-49

100000048 Dual Four-Input Multiplexer 100-50

100-1
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DGC Part | Page

Number Functional Description Number

100000049 Expandable 4-Input AND-OR-INVERT Gate 100-51

100000050 4-Bit Bistable Latches ' 100-52

100000052 Dual Sense Amplifier 100-53

100000053 Dual J-K Flip-Flop 100-54

100000057 2-Input, 4-Bit Digital Multiplexer 100-55

100000059 High Speed Differential Comparator 100-56

100000060 Dual Comparator 100-57

100000061 Quad 2-Input NOR Gate 100-58

100000062 Differential Video Amplifier 100-59

100000063 Quad 2-Input OR Gate 100-60

100000066 | Dual 4-Input Positive-NAND Schmitt Trigger 100-61

100000067 8-Bit Odd/Even Parity Generator/Checker 100-62

100000068 Quadruple 2-Input Exclusive-OR Gate 100-63

100000069 Single 7-Input NOR Gate 100-64

100000070 Dual 4-Input NOR Gate 100-65

100000071 Hex Inverter 100-66

100000072 Quad 2-Input OR Gate 100-67

100000073 Triple 3-Input NAND Gate _ 100-68

100000074 . 64-Bit Random Access Memory 100-69, 100-70 |

100000075 8-Input Multiplexer | 100-71, 100-72

100000076 Hex Inverter 100-73

100000077 BCD-To-Decimal Decoder-Driver 100-74

100000078 Quadruple 2-Input Positive-NAND Buffer with 100-75.

Open-Collector Outputs

100000079 Memory Driver with Decode Inputs 100-76

100000080 Presettable High Speed Binary Counter 100-77

100000081 Quadruple 2-Input Positive-NAND Buffer 100-78

100000082 Quad D Type Flip-Flop 100-79

100000083 2-Input, 4-Bit Digital Multiplexer 100-80

100000084 Arithmetic Logic Unit/Function Generator 100-81, 100-82, 100-83) |

100000085 4-By-4 Register File | 100-84

100000086 Quad 2-Input Multiplexer 100-85

100000089 Quad 2-Input AND Gate 100~86

100000090 6-Input Hex Inverter _ 100-87

100000091 Hex Buffer/Driver with Open Collector 100-88

High Voltage Outputs

100000092 Dual One-of-Four Decoder 100-89

100000093 Monolithic Dual Operational Amplifiers 100-90

100-2
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DGC Part Page

Number Functional Description Number

100000094 Precision Voltage Regulator 100-91

100000095 256-Bit Bipolar Read Only Memory 100-92

100000096 256-Bit Bipolar Read Only Memory 100-92

100000098 | Quad Hex Inverter 100-93

100000100 Look-Ahead Carry Generator 100-94

100000101 8-Bit Shift Register 100-95

100000102 256-Bit Read/Write Memory 100-96, 100-97

100000103 Decoder/Driver 100-96, 100-97

100000104 Dual D-Type Positive-Edge-Triggered Flip-Flops 100-98
with Preset and Clear

100000105 Quad Line Receivers 100-99

100000106 Dual Retriggerable Resettable 100-100
Monostable Multivibrator

100000107 Quad NOR Gate 100-101

100000108 2-Input, 4-Bit Digital Multiplexer 100-102

100000109 Buffer Register 100-103

100000111 Buffer Register 100-103

100000112 Dual 8-Bit Shift Register 100-104, 100-105

100000114 Dual Voltage Controlled Multivibrator 100-106

100000115 Dual J-K Flip-Flop 100-107

100000116 Quadruple 2-Input Positive-NAND Buffer 100-108

100000117 Dual Peripheral Driver 100-109

100000118 Dual Sense Amplifier 100-110

100000119 - Dual 4-Input Positive-AND Gate © 100-111

100000120 Phase Locked Loop 100-112

100000121 CMOS Hex Inverter 100-113

100000122 Dual Line Receiver 100-114

100000123 Triple 3-Input NOR Gate 100-115

100000124 Quadruple Line Receiver 100-116

100000125 © Buffer Register 100-117

100000126 Triple 3-Input AND Gate 100-118

100000127 . Zero Voltage Switch 100-119

100000128 Up/Down 4-Bit Binary Counter 100-120, 100-121

100000129 3-Input, 4-Bit Digital Multiplexer 100-122

100000130 Asynchronous Receiver/ Transmitter 100-123, 100-124, 100-125
100-126, 100-127

100000131 General Purpose Transistor Array 100-128

100000132 Dual Stereo Preamplifier 100-129

100000133 Hex Inverter 100-130

100000134 4-Bit Data Selector/Storage Register 100-131

100-3
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DGC Part Page

Number Functional Description Number

100000135 4-Bit Bidirectional Universal Shift Register 100-132, 100-133

100000136 8-Input Priority Encoder 100-134

100000137 8-Bit Position Scaler -100-135

100000140 256-Bit Bipolar Read Only Memory 100-136

100000141 256-Bit Bipolar Read Only Memory 100-136
100000142. 256-Bit Bipolar Read Only Memory 100-136

100000143 BCD-To-Decimal Decoder/Driver 100-137

100000144 o-Bit Comparator 100-138

106000145 8-Bit Addressable Latch 100-139, 100-140

100000146 Dual Line Driver 100-141

100000147 - Dual 2-Line-To-4-Line Decoder /Demultiplexer 100-142, 100-143

100000148 256-Bit Bipolar Read Only Memory 100-144

100000149 256-Bit Bipolar Read Only Memory 100-144 |

100000150 High Speed 64x7x5 Character Generator 100-145

100000151 Hex 40-Bit Static Shift Register 100-146

100000152 1024-Bit Recirculating Dynamic Shift Register . 100-147

100000153 BCD Decade Counter 100-148, 100-149

100000154 Dual Peripheral Driver 100-150

100000156 High Performance Operational Amplifier 100-151

100000157 High Speed Differential Comparator | 100-152

100000158 Quadruple 2-Input Positive-NAND Gate 100-153

100000159 Hex Inverter | 100-154

100000160 Dual J-K Edge-Triggered Flip-Flops 100-155

100000161 Divide-By-Twelve Counter (Divide-By-Two 100-156, 100-157
and Divide-By-Six)

100000162 Dual J-K Master/Slave Flip-Flop with Separate 100-158

Clears and Clocks

100000164 256-Bit Bipolar Random Access Memory > 100-159

100000165 Data Selector/Multiplexer with 3-State Outputs 100-160

100000166 ' Dual 4-Line-To-1-Line Data Selector/Multiplexer 100-161

100000167 Quadruple 2-Line-To-1-Line Data Selector/ 100-162

Multiplexer

100000168 Dual 4-Line-To-1-Line Multiplexer 100-163

100000169 Arithmetic Logie Unit/Function Generator 100-164, 100-165, 100-166
100000170 Look~Ahead Carry Generator 100-167

-100000171 16-Bit-Multiple-Port Register File with 100-168, 100-169

3-State Outputs

100000172 Dual J-K Negative-Edge-Triggered Flip-Flops | 100-170
with Preset and Clear

100000173 Dual 4~Input Positive-NAND 50 Ohm Line Driver 100-171

100-4
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DGC Part . Page

~ Number Functional Description Number

100000174 Positive-NAND Gate with Open-Collector Outputs 100-172

10000017 D Quadruple 2-Input Positive-NAND Gate with 100-173
Open-Collector Outputs

100000178 BCD-To-Decimal Decoder 100-174

100000180 High Speed 4-Bit Shift Register with Enable 100-175, 100-176

100000181 Expandable 4-~Wide AND-OR Gates 100-177

100000182 4~-2-3-2-Input AND-OR-INVERT Gates 100-178

100000185 Decoder/Demultiplexer . 100-179, 100-180

100000186 8-Line-To-1-Line Data Selector/Multiplexer 100-181

100000187 Quadruple 2~-Line-To-1-Line Data Selector/Multiplexer 100-182

100000188 Hex Inverter with Open-Collector Outputs — 100-183

100000189 One-Of-Ten Decoder with Open Collector Output 100-184

100000190 High Speed Fully Decoded 256-Bit Random Access 100-185

Memory

100000191 High Speed Fully Decoded 1024-Bit Read Only Memory 100-186

100000192 High Speed Electrically Programmable 1024-Bit Read 100-187

Only Memory

100000193 Timer 100-188

100000194 Quad MOS Clock Driver 100-189

100000195 8-Input Positive-NAND Gate 100-190

100000196 Quadruple 2-Input Positive-NOR Buffers with 100-191

Open-Collector Outputs

100000197 Monostable Multivibrator 100-192, 100-193

100000198 Synchronous 4-Bit Counter 100-194

100000199 Hex D-Type Flip-Flops with Clear 100-195

100000200 Quadruple D-Type Flip-Flops with Clear 100-195

100000201 Quadruple 2-Input Multiplexer with Storage 100-196
100000203 13-Input Positive-NAND Gate 100-197

100000204 ‘Hex D-Type Flip-Flops with Clear 100-198

100000205 Quadruple D-Type Flip-Flops with Clear 100-198

100000206 4-Bit Quad Exclusive-NOR Gates 100-199

100000207 9-Bit Parity Generator and Checker 100-200

100000208 256-Bit Bipolar Programmable ROM (32x8 PROM) 100-201 |

100000211 16-Bit Associative-Content Addressable Memory 100-202

100000214 2048-Bit MOS LSI Random Access Memory 100-203, 100-204

100000215 256-Bit Bipolar Read Only Memory 100-205

100000216 256~-Bit Bipolar Read Only Memory 100-205

100000217 © 256-Bit Bipolar Read Only Memory 100-205

100000218 | 256-Bit Bipolar Read Only Memory 100-205

100-5
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DGC Part . Page

Number Functional Description Number

100000219 256-Bit Bipolar Read Only Memory 100-205

100000221 Expandable Dual 2-Wide 2-Input AND-OR Invert Gate 100-206

100000222 Dual Retriggerable Monostable Multivibrator with Clear 100-207

100000223 Decoder/Demultiplexer 100-208, 100-209

100000224 16-Channel Analog Multiplexer Complementary 100-210

MOS (CMOS)

100000225 8-Channel Differential Analog Multiplexer 100-211
Complementary MOS (CMOS)

100000226 High Speed Fully Decoded 64-Bit Memory 100-212

100000227 Presettable High Speed Binary Counter 100-213

100000228 Dual Peripheral Driver 100-214

100000229 ' Dual Sense Amplifier 100-215

100000231 Dual Peripheral Driver 100-216

100000232 1024-Bit Field Programmable Bipolar PROM . 100-217

100000233 Quadruple 2-Line-To-1-Line Data Selector/Multiplexer 100-218

100000234 4-Bit Bidirectional Universal Shift Register 100-219, 100-220

100000235 Triple 3-Input Positive-NAND Gate 100-221

100000236 2-Input, 4-Bit Digital Multiplexer 100-222

100000237 Triple 3-Input Positive- AND Gate 100-223

100000238 Dual Peripheral Driver 100-224

100000240 Quadruple 2-Line-To-1-Line Data Selector/Multiplexer 100-225

100000241 256-Bit Read-Write Memory with 3-State Outputs 100-226, 100-227

100000242 Four-Channel Programmable Amplifier 100-228

100000243 Wide Band, High Impedance Operational Amplifier 100-229

100000244 High Slew Rate F, E, T. Input Operational Amplifier 100-230

100000245 1024-Bit Bipolar Programmable ROM (256x4.PROM, 100-231

Open Collector)

100000247 Dual Peripheral Driver 100-232
100000248 Sense Amplifier 100-233

100000249 Positive-NAND Gate 100-234

100000250 Quad Exclusive OR Gate 100-235

100000252 Up/Down BCD Decade Counter 100-236, 100-237

100000255 _ 256-Bit Bipolar Random Access Memory 100-238

100000256 1024-Bit Programmable Bipolar Read Only Memory 100-239

100000257 Dual D-Type Edge-Triggered Flip-Flop 100-240

100000258 256-Bit Bipolar (32x8) Electrically Programmable — 100-241

Read Only Memory

100000259 Triple 3-Input Positive-AND Gate with Open-Collector 100-242
Outputs =

100000260 Triple 3-Input Positive-NOR Gate 100-243

- 100-6
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DGC Part Page

Number Functional Description Number

100000261 Phase Locked Loop 100-244

100000262 Quadruple 2-Input Positive-NOR Gate 100-245

100000263 BCD-To-Seven-Segment Decoder/Driver ~ 100-246, 100-247

100000264 Dual 4-Input Positive-NAND Buffer 100-248

100000265 Hex Schmitt-Trigger Inverter 100-249

100000266 64-Bit Random Access Read/Write Memory 100-250

100000267 Operational Amplifier 100-251

100000268 Dual Operational Amplifier 100-252

100000281 Quadruple 2-Input Positive-NAND Schmitt Trigger 100-253

100000282 2-Input, 4-Bit Digital Multiplexer 100-254

100000283 Low Power Dual Retriggerable Resettable Monostable 100-255

Multivibrator

100000284 Hex Inverter with Open-Collector Outputs 100-256

100000287 9-Bit Odd/Even Parity Generator/Checker 100-257

100000290 Three-Terminal Negative Regulator 100-258

100000292 Voltage Comparator/ Buffer 100-259

100000293 Operational Amplifier 100-260

100000294 Operational Amplifier 100-261

100000295 Dual Line Receiver 100-262

100000296 4-Bit Magnitude Comparator 100-263

100000297 Data Selector/Multiplexer 100-264

100000298 Dual Sense Amplifier 100-265

100000299 Dual Sense Amplifier 100-265

100-7
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- FUNCTIONAL INDEX

INTEGRATED CIRCUITS

DGC Part a | Page |
Number ‘Function Number

ARITHMETIC ELEMENTS

100000021 4-Bit Binary Full Adder (Look Ahead Carry) 100-33
100000296 4-Bit Magnitude Comparator 100-263

100000144 5-Bit Comparator 100-138

100000068 — Quadruple 2-Input. Exclusive-OR Gate 100-63

100000250 Quad Exclusive-OR Gate 100-235

100000206 4-Bit Quad Exclusive NOR Gate | 100-199

- 100000067 | 8-Bit Odd/Even Parity Generator/Checker 100-62

100000207 9-Bit Parity Generator and Checker . 100-200

100000287 | 9-Bit Odd/Even Parity Generator/Checker _ 100-257

100000100) Look Ahead Carry Generators - 100-94

100000170) - 100-167

100000043 Arithmetic Logic Element — 100-44
100000084) Arithmetic Logic Units/ Function Generators 100-81, 100-82, 100-83
100000169) - 100-164, 100-165, 100-166

| CHARACTER GENERATOR

100000150 High Speed 64x7x5 Character Generator 100-145

| ‘COMMUNICATIONS CIRCUITS

100000024 - Dual Differential Amplifier 100-35
100000132 Dual Stereo Preamplifier 100-129

100000062 _ Differential Video Amplifier 100-59.

“COMPARATORS AND SENSE AMPLIFIERS

100000060 Dual Comparator 100-57

100000059) High-Speed Differential Comparator 100-56
100000157) ) | 100-152

100000292 Voltage Comparator/Buffer 100-259

100000248 Sense Amplifier 100-233

100000052 Dual Sense Amplifier _ 100-53

100000118) Dual Sense Amplifiers 100-110
100000229) oo 100-215
100000298) 100-265
100000299) 100-265

100-8
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DGC Part Page

Number Function Number

COUNTERS ©

100000161 Divide-By-Twelve Counter 100-156, 100-157

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

100000080) Presettable High Speed Binary Counter 100-77

100000227) | 100-213

100000153 BCD Decade Counter 100-148, 100-149

100000047 4-Bit Binary Counter 100-48, 100-49

100000038 BCD Decade Counter/Storage Element 100-39

100000028 4-Bit Binary Counter/Storage Element 100-37

~ 100000198 Synchronous 4-Bit Counter 100-194

100000252 Up/Down BCD Decade Counter 100-236, 100-237

100000128 Up/Down 4-Bit Binary Counter 100-120, 100-121

DECODERS/DEMULTIPLEXERS

100000092 Dual One-Of-Four Decoder 100-89

100000013 One-Of-Ten Decoder 100-27

100000189 One-Of-Ten Decoder With Open Collector Output 100-184

100000178 BCD-To-Decimal Decoder 100-174

100000185) Decoders/Demultiplexers 100-179, 100-180
100000223) 100-208, 100-209

100000147 Dual 2-Line-To-4-Line Decoder/Demultiplexer 100-142, 100-143

100000077 BCD-To-Decimal Decoder-Driver | 100-74

100000143 BCD-To-Decimal Decoder/Driver 100-137

100000263 BCD-To-Seven-Segment Decoder-Driver 100-246, 100-247

100000079 Memory Driver With Decode Inputs 100-76

FLIP-FLOPS/LATCHES

100000011 Dual J-K Flip-Flop 100-25

100000053 Dual J-K Flip-Flop 100-54

100000115 Dual J-K Flip-Flop 100-107

100000160 Dual J-K Edge-Triggered Flip-Flops 100-155,

100000162 Dual J-K Master/Slave Flip-Flop With Separate 100-158 .
Clears and Clocks

100000172 Dual J-K Negative-Edge-Triggered Flip-Flops 100-170
. With Preset and Clear

100000017) Dual D-Type Edge-Triggered Flip-Flop 100-30
100000257) OO 100-240

100-9
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DGC Part Page

Number Function Number

100000104 Dual D-Type Positive-Edge-Triggered Flip-Flops 100-98
With Preset and Clear

100000082 Quad D Type Flip-Flop 100-79

100000199 Hex D-Type Flip-Flop With Clear 100-195

100000200 Quadruple D-Type Flip-Flop With Clear 100-195

100000204 Hex D-Type Flip-Flop With Clear 100-198

100000205 - Quadruple D-Type Flip-Flop With Clear 100-198

100000050 4-Bit Bistable Latches 100-52

100000145 8-Bit Addressable Latch 100-139, 100-140

GATES/BUFFERS

100000089 Quad 2-Input AND Gate 100-86

100000126 Triple 3-Input AND Gate 100-118

100000237 Triple 3-Input Positive- AND Gate 100-223

100000259 Triple 3-Input Positive- AND Gate 100-242

With Open-Collector Outputs

100000119 Dual 4-Input Positive-AND Gate 100-111

100000023 Dual Pulse Shaper-Delay AND Gate 100-34

100000158 Quadruple 2-Input Positive-NAND Gate 100-153

100000036 Quad 2-Input NAND Gate 100-38

100000046 Quad 2-Input NAND Gate 100-47

100000003 Quad 2-Input NAND Gate 100-18

100000073 Triple 3-Input NAND Gate 100-68

100000004 Triple 3-Input NAND Gate 100-19

100000235 Triple 3-Input Positive-NAND Gate 100-221

100000249 Positive-NAND Gate 100-234

100000005) Dual 4-Input NAND Gate 100-20

100000009) . 100-24

100000040) 100-41

100000007 8-Input NAND Gate 100-22

100000195 8-Input Positive-NAND Gate 100-190

100000203 13-Input Positive-NAND Gate 100-197

100000175 Quadruple 2-Input Positive-NAND Gate . 100-173
With Open-Collector Outputs

100000174 Positive-NAND Gate With Open-Collector Outputs 100-172

100000019 Quad 2-Input NAND Interface Gate © 100-31

100000173 Dual 4-Input Positive-NAND 50 Ohm Line Driver 100-171

100-10
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DGC Part Page

Number Function Number

| 100000281 Quadruple 2-Input Positive-NAND Schmitt Trigger 100-253

100000066 Dual 4-Input Positive-NAND Schmitt Trigger 100-61

100000116 Quadruple 2-Input Positive-NAND Buffer 100-108

100000081 Quadruple 2-Input Positive-NAND Buffer 100-78

100000264 Dual 4-Input Positive-NAND Buffer 100-248

100000078 Quadruple 2-Input Positive-NAND Buffer 100-75

With Open-Collector Outputs

100000063 Quad 2-Input OR Gate ‘100-60

100000072 © Quad 2-Input OR Gate 100-67

100000045 Quad 2-Input NOR Gate 100-46

100000061 Quad 2-Input NOR Gate 100-58

100000262 Quadruple 2-Input Positive-NOR Gate 100-245

100000070 Dual 4-Input NOR Gate 100-65

100000107 Quad NOR Gate 100-101

100000123 Triple 3-Input NOR Gate 100-115

100000260 _ Triple 3-Input Positive-NOR Gate 100-243

100000069 Single 7-Input NOR Gate 100-64

100000196 Quadruple 2-Input Positive-NOR Buffer 100-191

With Open-Collector Outputs

100000181 Expandable 4~Wide AND-OR Gate 100-177

100000182 4-2-3-2-Input AND-OR-INVERT Gate 100-178

100000008 Single Extendable AND-OR-INVERT Gate 100-23

100000221 Expandable Dual 2-Wide 2-Input AND-OR-INVERT 100-206

Gate

100000006 Dual Extendable AND-OR-INVERT Gate 100-21
100000049 Expandable 4-Input AND-OR-INVERT Gate 100-51

100000039 Dual Extender AND-OR-INVERT Gate 100-40

100000020) Hex Inverter 100-32

100000071) . 100-66

100000076 Hex Inverter 100-73

100000090 6-Input Hex Inverter 100-87

100000159 Hex Inverter 100-154

100000098 Quad Hex Inverter 100-93

100000121 CMOS Hex Inverter | 100-113,

100000133 Hex Inverter | 100-130

100000188) Hex Inverter With Open- Collector Outputs 100-183
100000284) | 100-256

100000265 ~ Hex Schmitt-Trigger Inverter 100-249
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DGC Part Page

Number Function Number

INTERFACE ELEMENTS

100000146 Dual Line Driver 100-141

100000117) Dual Peripheral Drivers 100-109

100000154) 100-150

100000238) 100-224

100000247) 100-232

100000228 Dual Peripheral Driver 100-214

100000231 © Dual Peripheral Driver 100-216

100000194 Quad MOS Clock Driver 100-189

100000091 Hex Buffer/Driver With Open-Collector 100-88

High Voltage Outputs

100000122 Dual Line Receiver 100-114

100000295 Dual Line Receiver 100-262

100000105. Quad Line Receivers 100-99

100000124 Quadruple Line Receiver 100-116

100000197 Monostable Multivibrator 100-192, 100-193

100000015 Retriggerable Monostable Multivibrator 100-28

100000222 Dual Retriggerable Monostable Multivibrator 100-207

With Clear

100000106 Dual Retriggerable Resettable Monostable 100-100

Multivibrator

100000283 Low Power Dual Retriggerable Resettable - 100-255

Monostable Multivibrator

100000114 Dual Voltage Controlled Multivibrator (100-106

100000130 Asynchronous Receiver/Transmitter 100-123, 100-124, 100-125

100-126, 100-127

MEMORIES

100000266 64-Bit Random Access Read/Write Memory 100-250

100000074 64-Bit Random Access Memory 100-69, 100-70

100000226 High Speed Fully Decoded 64- Bit Memory 100-212

100000164 256-Bit Bipolar Random Access Memory 100-159

100000190 ~ High Speed Fully Decoded 256-Bit Random 100-185

Access Memory |

100000255 296-Bit Bipolar Random Access Memory 100-238

100000241 256-Bit Read-Write Memory With 3-State Outputs 100-226, 100-227

100000016 16-Bit Coincident Select Read-Write Memory 100-29

100000102) 256-Bit Read/Write Memory and 100-96, 100-97

100000103) Decoder/Driver 100-96, 100-97
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DGC Part Page

Number Function Number

100000214 2048- Bit MOS LSI Random Access Memory 100-203, 100-204

100000211 16-Bit Associative-Content Addressable Memory 100-202

100000140) 296-Bit Bipolar Read Only Memory 100-136

100000141) 100-136

100000142) 100-136

100000148) 100-144

100000149) 100-144

100000215) 100-205

1000002 16) 100-205

| 100000217) 100-205

1000002 18) 100-205

100000219) 100-205

100000095) 256-Bit Bipolar Read Only Memory 100-92

100000096) 100-92

100000191 High Speed Fully Decoded 1024-Bit Read Only Memory 100-186

100000208 _ 256-Bit Bipolar Programmable ROM (32x8 PROM) 100-201

100000258 256-Bit Bipolar (32x8) Electrically Programmable 100-241

Read Only Memory

100000256 1024-Bit Programmable Bipolar Read Only Memory 100-239

100000232 1024-Bit Field Programmable Bipolar PROM 100-217

100000245 1024-Bit Bipolar Programmable ROM (256x4 PROM, 100-231

Open Collector) .

100000192 High Speed Electrically Programmable 1024-Bit 100-187

Read Only Memory

100000001 PNP Quad Core Driver 100-16

100000041 NPN Quad Core Driver 100-42

MULTIPLEXERS

100000167) Quadruple 2-Line-To-1-Line Data Selectors/ 100-162
100000187) Multiplexers . . 100-182

100000233) Quadruple 2-Line-To-1-Line Data Selector/ 100-218

100000240) Multiplexer . 100-225

100000166 Dual 4-Line-To-1-Line Data Selector/Multiplexer 100-161

100000165 Data Selector/ Multiplexer with 3-State Outputs 100-160

100000186 8-Line-To-1-Line Data Selector/Multiplexer 100-181

100000297 Data Selector/Multiplexer 100-264

100000057) 2-Input, 4-Bit Digital Multiplexer 100-55

100000108) 100-102

100000083 2-Input, 4-Bit Digital Multiplexer 100-80

100000236 2-Input, 4-Bit Digital Multiplexer 100-222

100000282 - 2-Input, 4-Bit Digital Multiplexer 100-254
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DGC Part Page

Number Function Number

100000129) 3-Input, 4-Bit Digital Multiplexer 100-122

100000044) . 100-45

100000086 Quad Two-Input Multiplexer 100-85

100000201 Quadruple 2-Input Multiplexer With Storage 100-196

100000048 Dual Four-Input Multiplexer 100-50

100000075 Eight-Input Multiplexer 100-71, 100-72

~ 100000168 Dual 4-Line-To-1-Line Multiplexer 100-163.

100000225 8-Channel Differential Analog Multiplexer 100-211
Complementary MOS (CMOS)

100000224 16-Channel Analog Multiplexer 100-210

Complementary MOS (CMOS) —

OPERATIONAL AMPLIFIERS

100000293 Operational Amplifier 100-260

100000294 Operational Amplifier 100-261

100000267 Operational Amplifier 100-251

100000156 High Performance Operational Amplifier 100-151

100000268 Dual Operational Amplifier 100-252

100000093 » Monolithic Dual Operational Amplifier 100-90

100000242 Four Channel Programmable Amplifier 100-228

100000243 Wide Band, High Impedance Operational Amplifier | 100-229

100000244 High Slew Rate F.E. T. Input Operational Amplifier ~ 100-230

PHASE LOCKED LOOP

100000261 Phase Locked Loop 100-244

100000120 Phase Locked Loop (100-112

REGISTERS

100000042 4-Bit Shift Register 100-43

100000012 4-Bit Shift Register 100-26

100000134 4-Bit Data Selector/Storage Register 100-131

100000137 8-Bit Position Scaler 100-135

100000085 4-By-4 Register File . 100-84

100000135) 4-Bit Bidirectional Universal Shift Registers 100-132, 100-133
100000234) 100-219, 100-220

100000101 - 8-Bit Shift Register 100-95
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DGC Part Page

Number | Function Number

100000111) Buffer Registers 100-103

100000109) 100-103

100000125) 100-117

100000112 Dual 8-Bit Shift Register 100-104, 100-105

100000151 Hex 40-Bit Static Shift Register. 100-146

100000152 1024- Bit Recirculating Dynamic Shift Register 100-147

100000171 16-Bit Multiple-Port Register File With 100-168, 100-169

— 3-State Outputs |

100000180 High Speed 4-Bit Shift Register With Enable 100-175, 100-176

SPECIAL FUNCTIONS

100000136 Eight-Input Priority Encoder 100-134

100000002 16 Diode Array 100-17

100000131 General Purpose Transistor Array 100-128

100000193 Timer 100-188

100000127 Zero Voltage Switch 100-119

VOLTAGE REGULATORS

100000026) Precision Voltage Regulator - - 100-36

100000094) . 100-91

100000290 Three-Terminal Negative Regulator 100-258
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100000001

Pin Configuration PNP Quad Core Driver

N ODO om Hh W PW
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fo,

100000002

Logic Diagram | 16 Diode Array

2 3 5 7 8 9 ir 124g Tf : :
1 O&

100-17



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.

100000003

Pin Configuration

12

13 O19 T
Quad 2-Input NAND Gate

Logic Diagram/Pin Designations

= Pin 14

Pin 7

Voc
Gnd

Truth Table

All Inputs High = Low Out

Any Input Low = High Out
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PPE

Pin Configuration

100000004

Triple 3-Input NAND Gate

Logic Diagram/Pin Designations

Gnd = Pin”

Truth Table

All Inputs High = Low Out

Any Input Low = High Out

100-19
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TOOOO0O0N0ONS 100000009 100000040

Pin Contiguration Dual. 4-Input NAND Gate

Logic Diagram/Pin Designations

2 . Vcc = Pin 14

4 ° , Gnd = Pin?

5

9 Truth Table

0 3 , All Inputs High = Low Out
12

Any Input Low = High Out

13

The 100000009 device has higher input-output

loading parameters than 100000005.

100-20
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100000006

Dual Extendable AND-OR-INVERT Gates
Logic Diagram

Logic Diagram/Pin Designations

13

10

ao Db. Ww

8 Gnd = Pin 7

Vl

12 Truth Table

(2: 3)+ (4-5) =6

(2+ 3) + (445) = 6

Four extenders may be tied to these terminals.
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100000007

Losi Diagram | 8 - Input NAND Gate

Logic Diagram/Pin Designations

3 Gnd = Pin7

4 
.

io ° Truth Table

V4
- All Inputs High = Low Out

3 Any Input Low = High Out
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1TOOO000008

Pin Configuration Single Extendable AND-OR-INVERT Gate

Oah O o Wn

Logic Diagram/Pin Designations

Vcc = Pin 14

Gnd = Pin 7

8 | | Truth Table

(1 + 18)*(2 - 3)«(9 - 10):(4°5 -6)=8

(1 + 13) + (2 + 3) + (9 + 10) + (44+ 54 6) = 8
l2

Four extenders (100000039) may be tied to these

terminals.

_.
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100000005 100000009 100000040

Pin Configuration Dual 4-Input NAND Gate

Logic Diagram/Pin Designations

Vcc = Pin 14

Gnd = Pin7

Truth Table

All Inputs High = Low Out

Any Input Low = High Out

The 100000009 device has higher input-output

loading parameters than 100000005.
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100000011

Functional Block Diagram

Kj

Sp
2 . i+—S

Jk .

~A OoIth

24 1]

Sp

J l1-

Jk
FFe ., T 2

12 K

“Te K of
J k Cp

15

Dual J-K Flip-Flop

Logic Diagram/Pin Designations

| Voc = Pin 16

Gnd = Pin 8

Truth Tables

Synchronous Operation

Before Clock After Clock

Outputs Inputs Outputs

One Zero| J Kj One Zero

L H L* X L H

L H H* Xi H L

H L X 4L*] #H L

H L X H*} L H

Asynchronous Operation

Inputs Outputs

Sp Cp One Zero

L L H H

L H H L

H L L H

H H Synchronous In-

puts Control

Synchronous Operation: The truth table defines

the next state of the flip-flop after 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 clockis 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 that 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.
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2——y

1i0o-—

3-——O kK

i
9

PE

: Q
MR Qo Q, Qo Qz

TIT t |

100000012

A-Bit Shift Register

Logic Diagram/Pin Designations

Vcc = Pin 14

Gnd = Pin 8

Pin Nomenclature

PE Parallel Enable (Active

Low) Input

Po, Py, Pg, Pg . Parallel Inputs

J First Stage J (Active

High) Input

K | First Stage K (Active
Low) Input

Cp Clock Active High Going

| Edge Input

MR Master Reset (Active
High) Input

Qo, Q1, Qe, Q3 Parallel Outputs

Q3 CO; Complementary Last

Stage Output

Truth Table _

For Serial Entry

L

Q, att, (no change)

Q, at ty (toggles)

H Htom fe oe io rome ip
PE = High, MR = High (n+ 1) indicates state

after next clock.

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.
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"100000013

Logic Symbol

5b 14 1 2

| {| |
Ao A, Az Az

0123456789

TTT TTT TT
1312N10934567

Pin Configuration

1 Cla Vec [] 16

2 (JA; Ao Lt] 15

3 C15 A, {J 14

4 ([]6 Oot) B

5 (7 1 2

6 (a 20 ou

7 (9 3{] 10

8 [| GND 4{] 9

Logic Diagram

ho ay he hs

©
7

© ©
6 3of nN at >| a a

© = PIN NUMBER

One-Of-Ten Decoder

Logic Diagram/Pin Designations

Vec = Pin 16

Gnd = Pin 8

Pin Names

Ao» Ay, Ag, Ag = Addressed Inputs
0 to 9 = Outputs, Active LOW

Truth Table

Ag A, A243] 0123 45 67 8 9

L Luo L H H H H H H H H H

HLL L H L H H H H H HH GA

IL HLL | HHLHHHHHH HE

H H L L H H H L H H H H HH

L LH L H H H H L H H H AH

H L H L H H H H HLHH HH HI

L H H L H H H H H HLH EHH

H H H L H H H H H HAL HAs

LL LH H H H H H H H HL H

H LLH H H H H HH HAA LG

L HLH H H H H H H H H H BH

H HLH H H H H H HHH 4H 4H

L LH H H H H H H H H H H H

H LH H H H H H H H H H HG

LH H H H H H H H H H HH EH

The 100000013 is a multipurpose decoder designed

to accept four active HIGH BCD inputs and to pro-

vide ten mutually exclusive active LOW outputs,

as shown by the logic symbol. oo

The logic design ensures that all outputs are
HIGH when binary codes greater than nine are

applied to the inputs.

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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WN x
>

7

J

Pin Configuration

Voc

NC

ENC NC

EE GNO

Logic Diagram

Cx

100000015
Retriggerable Monostable Multivibrator

Logic Diagram/Pin Designations

Voc = Pin 14

Gnd. = Pin 7

Triggering Truth Table

Pin Numbers

1 2 3. 4 Operation

H—-L H H H Trigger

H HL H H Trigger

L x L—-H H Trigger

x L L-H H Trigger

L x H L-H | Trigger

xX L H L-H | Trigger

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

Change of T from FALSE to TRUE causes

trigger. .

H = HIGH voltage level = VI

~L= LOW voltage < Vy1,

L—H = transition from LOW to HIGH voltage level

H-L = transition from HIGH to LOW voltage level

X = Don't care (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, anew 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.
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TOOOOOOIEG

Logic Symbol

| | LLL
Xo---X3_ Yor"-~ Y3

Pin Configuration

—_— Y4

Y2

Y3

VCC

XO

xX

X2SM DO MO BP WW NH LID UW WP)
~~ YO [14

wi] 13

Sy} [J 12

So [J 11

GNoD|_] 10

ie) 9

X3 8

Wy

X,Y —. Address

Ww = — Write Input

So

Wo

Each square represents

one bit of storage. |

S — Sense Output

16-Bit Coincident Select

Read-Write Memory

Logic Diagram/Pin Designations |

Vac = 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 Sz output will be LOW and

the So output will be HIGH. If the addressed

bit location contains a''0", the Sj output will

be HIGH and the Sg output will be LOW.

Writing is accomplished by activating one of the

write amplifiers. To write a''l", the desired

bit location is addressed and the input of the

"write one'' (Wj) amplifier is raised to a HIGH

level. To write a''0", the input of the "write

zero" (Wo) 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 Vcc to pull-up the wired OR

outputs.
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100000017 100000257

Pin Connections

Dual D-Type Edge-Triggered Flip-Flop

Logic Diagram/Pin DesignationsPRESET PRESET

Li 10 Vcc = Pin 14
Gnd = Pin 7

3 C Q 5 vi Cc Q 9 ;

Function Table

Inputs Outputs
2 D o 12 6 =

Preset Clear Clock Dj; Q Q

L H x xX} H L
| 13

H L Xx Xi L 4H

CLEAR CLEAR L L xX xl He He]

H H f H

H H t Li L 4H

H H L X1Q) Q

Alternate Pin Connections

PRESET PRESET H = high level (steady state)
3 L = low level (steady state)

X = irrelevant

3 4 n 8 f = transition from low to high level

C ar —ic Q Qo= the level of Q before the indicated input con-
ditions were established.

* = This configuration is nonstable; that is, it

2 _Is 12 lo will not persist when preset and clear inputs

—o D Q —oO D Q return to their inactive (high) level.

fo [°
CLEAR CLEAR
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rai

100000019

Pin Configuration | Quad 2-Input NAND Interface Gate

14 a] fz] [fio] [I re] | Logic Diagram/Pin Designations

— J Vin | Vin Vout
.

Vee > Voc = Pin 14

Gnd = Pin 7

Truth Table

H

ms merer maser
H

H

L
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ARAL y

100000020 100000071

Hex Inverter
Pin Configuration

Logic Diagram/Pin Designations

Vec

| Gnd = Pin 7

Pin 14I

CC

100-32
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Ba

Poy

24

Pin Configuration

C4 Co GND B,

4 #13 «12 =n

100000021

4.Bit Binary Full Adder

(Look Ahead Carry]

PL Pit Pir

Ai = .

10 9 Logic Diagram/Pin Designations

Voc = Pin 5

Gnd = Pin 12

Truth Table

INPUT _ OUTPUT _
WHEN WHEN

. =@ et

LILI LU UU uo “0 = En|“0 WHEN
3 7 8 C2 =0 Cg =1
As Pa Me Ay By) A2/)B2) 24/22 /C2/)21/) 22) C2

A3| /B3) /Aq Bal /~3|//24|/Cal/23//24 C4

0;0 0 o|0O 0 ;0 1 0 0

1 0 0 0 1 Qo 10 0 1 0

Of/1 /ofo;1folo;o]1{o

1 1 0 0 0 1 0 1 1 0

Olo;li1fojoj]i1{/o}1]1io

1 0 1 0 1 1 0/10 0 1

0 1 1 0 1 1 0 ) 0 1

1 1 1 0 0 o11 110 1

0; 0 0 1 0 1 Q 1 1 0

1/0 ;]0]1 1 1/0140 0 | 1

0 1 8] 1 17) 1 0 0 Q 1

TH 1} O;1}oO}o;1}1]) 0] 14

0:1 6G 1 1 0 oO |.1 1/0 1

1 0 1 1 1 Oo; 1 0 1 1

0 1 1 1 1 Oo; 1 0 1 1

1 1 1 1 0 1 1 1 1 1

Note:

Input conditions at Ay, Ag, By, Bg, and Co are
used to determine outputs £1 and X9, and the

value of the internal carry Co. The values at
Cz, A3, Bg, A4 and B4 are then used to determine

outputs 3, Xq4andC4. |

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. ,
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100000023

Logic Diagram - | Dual Pulse Shaper-Delay AND Gate

OaOn

N Oy

Soi-

—WA-—— 3
(Vec) 4 [- (INPUT PULL-)

—_—— (UP RESISTORS)
5LW

Schematic

Voc

—> 4

$ $ $ $
: 3 3 3

(5) 3 od

. 

12. (11)(7 !

(8) 13

(9) 144
a
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100000024

Pin Configuration

nn

a onoonn
14

13

12

"

10

oO

©Lou oo ao
OUTPUT OUTPUT

Basic Circuit Schematic

SOURCE

2

Dual Differential Amplifier

Pin Designations

1. Output B 8. Source 2

2. Output A — 9. Bias

3. Input A 10. Input D>

4, Input B 11. Input C

o. Reference 12. Output C

6. Source 1 13. Output D

7. Ground 14, vt

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.
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INVERTING

INPUT

NON-INVERTING @) 3

INPUT

CURRENT LIMIT

CURRENT SENSE

INVERTING INPUT

NON-INVERTING INPUT

TEMPERATURE

COMPENSATED

ZENER

8
LL

100000026

Pin Configurations

~ CURRENT LIMIT

CURRENT

SENSE ~)

7©)
Ve

VREF : V
UTV Oo

Note: pin 5 is connected to case

100000026

Ncefi VY iatnc

2 Bf Vz

3 12] Vout

4 11 Ve

5 lo} vt

V 6 FREQUENCY
REF COMPENSATION

Vi7 81 NC

100000094

Equivalent Circuit

FREQUENCYvt

COMPENSATION

INVERTING

INPUT

VREE

Voc

SERIES PASS

TRANSISTOR

NON-INVERTING Vout
INPUT °

VOLTAGE
REFERENCE

AMPLIFIER CURRENT
SENSE

whole or in part, or used in whole or in part as the basis for manufacture or sale of items, without written permission.

1TOOO000094

Precision Voltage Regulator

The 100000026(Can) and 100000094(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.
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100000038 100000028

Logic Diagrams

100000038

(12)

Ag Bo Cg Do
, (5) . 919) (2} | (12)

——1 J a L J Q iJ a
CLOCK 1
oo ol ty
(8) - _

K a K a K a
Si Ral 1718s Ral THSa Ra

CLOCK 2

(6) 4 q

( poy a
DATA STROBE

(4) (10) | (3) van)
Da _ Bp De Dp .

100000028

Ao By Co Do
(5) (9} (2)

J a J a J Q JCLOCK 1 7
(8) 5 a a

K K a K a kK
Sy Rg Sy Rg Sy Rg a Sy

CLOCK 2.

(6) ’ - q

DATA STROBE 0 0 0
a) o

{13)

RESET .

(4 (10) ( .
Da Dp oo” Bp”

N

BCD Decade Counter/Storage Element

4-Bit Binary Counter/Storage Element

Logic Diagram/Pin Designations

Voc = 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 connected as a divide-

by-two, eight, or sixteen counter.

Both devices have strobed parallel-entry cap-

ability so that the counter may be set 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. |

100-37



DGC PROPRIETARY ~ This manual contains proprietary information of Datto service DGC equipment on the express condition th

a General Corporation (DGC) reveale

whole or in part, or used in whole or in part

at the information herein shal! not be disclosed to others

d for the limited purpose onty

as the basis for manufacture or sale of items, without written pe

» und shall not be reproduced in
rmission., -

Vee

100000036

Pin Configuration | Quad 2-Input NAND Gate

Logic Diagram/Pin Designations

V = Pin 1413 I] 1 iO 9 8 ce
Gnd = Pin 7
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100000038 100000028

Logic Diagrams

100000038

Ao Bo Co Dg
(5) (9) 9 (2) |

CLOCK 1 L

(8) ° a i. ~ 4 zx 4
ik K K a K a

Sy Ral IT [Sa Ral «“T1Sa Ra Sg Rg
CLOCK 2

(6} @ \.

DATA STROBE | ] :
(4) ° ~~

(13)

RESET

© (4) {10} (3) uy

Da Dg Dc Dp

100000028

Ay By Co Do

{5} . (9) (2) (12)

p——4 J a J a J a J a

CLOCK 1

{8) ~ ~ _ —_
, dk a K a K Lk a

Sg Rg Sa Rg Sq Rg Sy Ry
CLOCK 2

(6) > ,

DATA STROBE ( _ a
al)

(13)

"RESET

(a)

Da B
(10) 3} ;

9
Oo

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

Logic Diagram/ Pin Designations

Voc = 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 connected as a divide-
by-two, eight, or sixteen counter. ,

Both devices have strobed parallel-entry cap-

ability so that the counter may be set to any

desired output state. A''l" 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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Logic Diagram

100000039

Dual Extender AND-OR-INVERT Gates

oo a db. Ww Ww

Logic Diagram/Pin Designations

it Pin 14

Pin 7

Vcc

Gnd _ N

Truth Table

4-5-6 8=9

+ 8=9oO+el cl or+

Extender for use with 100000006 and 100000008.
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TOOOOOOONS 100000009 100000040

Pin Configuration Dual 4-Input NAND Gate

Logic Diagram/Pin Designations
'

3 | Voc = Pin 14

4 6 Gnd = Pin?

5

9 Truth Table

10 8 All Inputs High = Low Out

I | Any Input Low = High Out
13

The 100000009 device has higher input-output

loading parameters than 100000005.
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100000041

Pin Configuration NPN Quad Core Driver

N

NO wo pA WwW
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100000042

Pin Configuration

6] Vee

[13] SHIFT

Fi] Bour

i] Dour

fio] Loap

91 Cour

A-Bit Shift Register

Logic Diagram/ Pin Designations

Voc = Pin 16

Gnd = Pin 8

Truth Table

Control State Load Shift

Hold . 0 0

Parallel Entry 1 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-ended 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

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.

100-43



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.

(8)

Cin CINH

LOOK-AHEAD

CARRY TERM

100000043

Pin Configuration

1 CP Ein Vect-—1_] 24 ©

2 CF—-41C inn X it-—1) 23

341) ~— Yi F2

4c} 42 Xe 21
5§ C+—3>Cwr Y et) 20

6 C44 Xst—L_J] 19

7 C}-45 Ys--{2 18

8 C}-f, Xafp—Z] 17

9 C}—j fe Ysr—L) 16

10 Cif Crk) 15

11 Cr f. Cyt 14

12 (}— GND Ce-—-1] 13

Xa y

(21) 120) 49) 418) (16) ay

(9) (103
, t.

Functional Block Diagram

X1¥y X2¥2 %3V3 Xa Veg Finn

TRANSFER TERM

Arithmetic Logic Element

Logic Diagram/Pin Designations

Voc = Pin 24

Gnd = Pin 12

Truth Table

Cinu = 1 —@——F A, st

CinH = O———— An = —

Cin { Aq Ay X4 Ya Ag A2 X2 Y2/A3 Ag X3 Y3/ Aq EINWH Xn Yn| 8B

d]7o oO 6 O70 o 6° 0 10 0 0 O fo 0 0/7

1/1 0 0 1 {Oo o o 1 Ilo oo 1 {0 An Bn | tn 0 1 [0
o 1 0/0 0 1 0 jo o 1 0 fo a0 {7 0 o jo

o 1141 o 1 4 f1 o 144 o i fo 0 1 44

1 0 90 ja 1 0 oO fo 1 0 0 Jo 1 0/0 1 0 10

1 0 4 44 1070141 1 0 141 1 14 41 1 r/o

7 4 Of1 + 1041 1 4° 0(/1 1 o jo

1 40°4 41 1 hoa 1 4 9 41 1 74a

| | J

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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Logic Diagrams

100000129

(Active Pull-up)

<a ta iets:

{Open . Collector)

« DATA INPUTS ~
Ag By Co Ay By Cy .Az By Cy Ag Bg %3

4) 4¢5) (6) fd) p(2) 7 (3) (23) 1(22}] (21) {(20) |(19) | (48)

Ao 8 Co Ar 8 Sy Az 82 C2 Ag 3 c3

(4) 705) FG} C1) (2) C3) (23) (22) (27) (20) 1419) 7 (18) {17)

f <} So

1 I <5 5,
Tt iy mili (16)

U ae

(18) > {
DATA a U UT

COMPLEMENT

{10) (11) {13} (14)
ty fy fz fg

2. DATA OUTPUTS —

* 100000044

{ i |
Lt mit yi

an Lt](15)om SLR Cir]
COMPLEMENT Ld

~ §(10) (11) (13) (44),

fo " fz fg
<<. DATA OUTPUTS ——————

100000129 100000044

3-Input, 4-Bit Digital Multiplexer

Logic Diagram/Pin Designations

Voc = Pin 24

Gnd = Pin 12

| Truth Table
Data Channel Output

Input Select Data Enable| Data

An Bn Cn| 8g $1j/Complement| '044 |Outputs

An xX x ]1 1 0 | ol An

x Bh x | 0 1 0 1 Bn

x x Cyi 1 0 0 1 Cn

x x x | 0 0 0 1. 0

An x x /|1 1 1 1 An

x B,x |0 1 1 1 Bh

x x Cyi/1l 0 1 1 Ch

x x x [0 0 1 1 1

x xX x [Xx x x 0 1:

X = Hither 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

APE ee
apa PER

iC

azo

Wee ee oe

Quad 2-Input NOR Gate

Logic Diagram/Pin Designations

Veo = Pin 14

Gnd = Pin 7

Truth Table

Vin VIN Vout

H H L

H L L

L H L

L L H
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100000046

Pin Configuration

otF&F) fm) fo =a

IS! le
L

Ge J

C | GND
L4] Ls] Le} Lz]

Quad 2-Input NAND Gate

Logic Diagram/Pin Designations

ele = Pin 14

Gnd = Pin 7
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10 ———

2—{cp

100000153 100000047

Logic Symbol

9 3 4 5 6

PE Po Py Po P3
|CEP

CET TCh— 15

cEeP

cer

cp

ma Oy

CEP

cer

MR Qp Q; Q, Q3

1 #14 #13 #2 ~=#04

Pin Configuration

Logic Diagrams

100000153
Pe Py P.

Q

BCD Decade Counter-4 Bit Binary Counter

Logic Diagram/ Pin Designations

Vcc = Pin 16

Gnd = Pin 8

Pin Names

PE..:........... Parallel Enable (Active LOW)

Input

Po, Py, Po, P3.. Parallel Inputs

CEP ..... cc aces Count Enable Parallel Input

CET 2... cece wees - Count Enable Trickle Input

CPL... ee ee eee Clock (Active HIGH Going

Edge) Input

MR... eee eee eee Master Reset (Active LOW) -
Input

Qo, Q1, Qe, Q3.. Parallel Outputs

sl Of Terminal Count Outputs

Mode Selection

PE CEP CET Mode

L L L Preset

L L H Preset

L H L Preset

L H H Preset

HD L L No Change

H L H No Change

H H L No Change

H H H Count

(MR = HIGH)

Terminal Count Generation

100000153 100000047

CET | Qo: Q1-Q2: Q3)| (Qo 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: Qo- Qy Qg° 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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100000153 100000047
Continued

100000153

Logic Equations

Count Enable = CEP + CET: PE

TC for 100000153 = CET - Qq- Q1° Qo - Q3
TC for 100000047 = CET - Q Q1° Qo° Qs

Preset = PE + CP + (rising | Gock 2 edge)
Reset = MR

Note: The 100000153 can be preset to any state

but will not count beyond 9.

11, 12, 18, 14 or 15, it will return to its normal

sequence within two clock pulses.

If preset to state 10,

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 (P9-3) 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.

100-49 .



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.

100000048
Dual Four-Input Multiplexer

Logic Symbol

Logic Diagram/Pin Designations

Ii211l09 45 6 7 Vcc = Pin 16

Lie Gnd = Pin §
Pin Names

{ : .So Oa! laod'3a lobia lop! 3b SQ, Sy ccececcscseees Common Select Inputs

Multiplexer A

. Iga Ita, Ina, 13q «. + Multiplexer Inputs

4S zy za zy Laseccsecees we eeeeee Multiplexer Output _
} LQecccascccveccceces Complementary Multi-

| ° | o | plexer Output
. Multiplexer B

Iop lip, lap, I3b --- Multiplexer Inputs

14 AS 2 | LD ecccccecccvccececs Multiplexer Output
Zpeseeees cece eees .. Complementary Multi-

Pin Configuration plexer Output

Truth Table |
TY ,

VC 2b VecH 16 Select
et Zp Za 15 Inputs Inputs Outputs »

3s, ZO 14 So Si | Toa Tia 2a 13a | Za Za

| LoL L x x x | L H
Z+ Ul top Sop 13 L ul 4a x <x Xx |H OL
5 Oo tip tog 12 H L| X L xX xI{L 4

Ch A H LL x H <x x | a L

6. 2b |I1a | L Hi x x L x |L aH
7 | 1 to L a x xX oH x | a L

'3p beat H H|{ xX x x L |L 4H
8 L| GND i3zqf/] 9 |H Hi] xX X xX H | HL

| So S81] lob ip Ian I3b | Zb Zb
Logic Diagram L L L x X X L #

\ l t | t | { I L L H x x x H L
. ® Oa la 2a 3a Ob tb 2b 3b H L xX L X X L H

| H OL x H x x | H L

50 Det L H Xx x L x 7 L H
8; pp L 4H x xX H x | H L

® ( H 4H X x xX L | L H
H 4H x x x H | H L

L = LOW Voltage Level

H = HIGH Voltage Level

X = Either HIGH or LOW

Logic Level

© = PIN NUMBER @ @
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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100000049

Pin Configuration Expandable 4-Input AND-OR-INVERT Gate

Logic Diagram/Pin Designations

IIVcc Pin 14

Gnd = Pin 7

Both expander inputs are used simultaneously for
expanding. If expander is not used,leave X and x
pins open. .

Positive logic: Y = (ABCD) + (EFGH) + (X)
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Pin Configuration

100000050

ENABLE

10 20 20 1-2 GND 30 30 40

16 15 14 13 12 11 10 9

Q T 4D oH Ua Dm rf a
G G G

a Q a :

| —
1 2 3 4 5 6 7 8

16 1D 2D ENABLE Vcc 3D 4D 40

3-4

A-Bit Bistable Latches

Logic Diagram/Pin Designations

Gnd = Pin 12

Function Table

(Each Latch)

Inputs Ouputs _

D G Q Q

L H L H

H Hj H L

x Lj} Qo Q

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

Qo = 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

@ 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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,

Pin Configuration

100000052

Vy. STROBE A GND, B_ STROBE GND,

CCl =A OUTPUT OUTPUT Bo NC

WIS 1) 14 L413 1) 12 LW Ly Ty 8

1 2 31144154164) 7 8

Cont AL A2 “Viet Vieg Bi 82 Veec2
INPUTS INPUTS

Dual Sense Amplifier

Logic Diagram/ Pin Designations

Voci = Pin 16

Voce = Pin 8

Gnd 2 = Pin 13

Truth Table

INA~ STROBE A = OUT A

-IN,+ STROBE A = OUT A

IN,’ STROBE B = OUT B

IN,’ STROBE B = OUT B
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* (1.6)

(0.6)

(3.2)

(3.2)

(0.6)

(0.6)

(1.6)

SET

CLOCK

RESET

Logic Diagram

100000053

3 ——___ Qh—5 (10)*

2 Qe (10)

\3-—-——@

i} Qhk— 9 (10)

12 Q@H—=s8 (10)

*Loading Max. Shown in Parenthesis

Dual J-K Flip-Flop

Logic Diagram/Pin Designations

Voc = 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 i

1 1 0 1

i 1 1 0
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100000057 100000108

Logic Diagram 2-Input, 4-Bit Digital Multiplexer

Ag 2g Ay By Az Bp Ag Bg Logic Diagram/Pin Designations

roc — pM 2 fee (9) Tao (11) 4 (15) a | Voc = Pin 14

| | Gnd = Pin 7
59 (9) >

51 ont PD - t | Truth Table
_ _ |.

| | Select Lines Outputs

|
Lo. 2 LL LJ ~~. _f_y 0 0 Bn

(3) (4) (12) (13) 0 1. Bn
to fy f fs 1 0 En

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= (Ao, A, Ag, Ag); B= (Bo, Bi, Ba, Bg).
The selection is controlled by the input Sg, while

the second control input, Sj, is held at zero.

For conditional complementing, the two inputs

(An, By) 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 Sg = Sj = 1

can be used to facilitate transfer operations in an

arithmetic section.
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100000059 100000157

Pin Configurations

NON INVERTING e:

INPUT

INVERTING

INPUT °

100000157

NC | | 14 } NC

GND [ 2 {3 ] NC
NON-INVERTING

INPUT | ] NC

INVERTING

INPUT | ] V+

NC } NC

v- Lo ry OUTPUT

nc Ly aL} ne

High-Speed Differential Comparator

The 100000059 (Can) and 100000157 (DIP) are

differential voltage comparators intended for

applications requiring high accuracy and fast

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.
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Pin Configuration

vr

GNO 10

1 9

STROBE 10) 2

INVERTING

INPUT 4

4 6

NON.INVERTING bs
INPUT 1

-

100000060

OUTPUT

8 STROBE 2

INVERTING

INPUT 2

NON- INVERTING

INPUT 2

Dual Comparator

The 100000060 is a dual, differential voltage

comparator intended primarily for core-memory

sense amplifier applications. The device features

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. —
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Pin Configuration

‘

revealed for the limited purpose only

thers, and shall not be reproduced in

en permission,

TOOOOOOGT

Vec

Oo

IK

Quad 2-Input NOR Gate

Logic Diagram/Pin Designations

Pin 8

Pin 1

Vcc

Gnd if
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100000062
Differential Video Amplifier

Pin Configuration

Top View

tial 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

C) ourpur 2 external components, and adjustable gains from

10 to 400 by the use of a single external resistor.

No external frequency compensation components

are required for any gain option. ,
28

GAM SELECT
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100000063

Quad 2-Input OR GatePin Configuration

Logic Diagram/Pin Designations

= Pin 14

—, Gnd = Pin 7

| 1+2

<
Qa

i

w tt

12

13 2 99E
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100000066

comm : Pin Configuration Dual 4-Input Positive-NAND Schmitt Trigger

Vcc 2D 2C NC 2B «2A 2Y Logic Diagram/Pin Designations

41 )93, J12; 791 | ol | 9 Voc = Pin 14

Gnd = Pin 7

NC = No internal.
connection

Positive logic: Y = ABCD

LTE RI,
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100000067

Pin Configuration

————_————_ inputs. ——_______,

5 4 3 2 1 0

14 13 12 1 10 9 8

Vcc .

5 ‘ 3 2 1

6 0

EVEN O00 z z

7 INPUT INPUT EVEN ODD

TOU1 2

6 7 EVEN ODO %-EVEN 3-000

—- INPUTS —* OUTPUTS —~

Logic Diagram

0 E-EVEN

1 OUTPUT
;

3 4
DATA :
INPUTS “| 4 F-00D

. 5 | OUTPUT

6

7

opp O—
INPUTS: even O

8-Bit Odd/Even Parity Generator/Checker

Pin Designations

Voc = Pin 14

Gnd = Pin 7

Truth Table

Inputs Outputs

2of 1's at 2 2

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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Pin Configuration

100000068

Quadruple 2-Input Exclusive-OR Gate

Vee 4B aA ay 38 3A 3¥ . Logic Diagram/Pin Designations

14 3 2 iN 10 9 Z 8 Vec = Pin 14

— | Gnd = Pin7

Positive logic: Y=AeB

i

|
! 2 3 4 5 6 7

\A 1B \Y 2A 28 2y GND
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100000069 :

_ Single 7-Input NOR Gate

Logic Diagram/Pin Designations

Pin 8

Pin 1

Vcc

Gnd
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100000070

Pin Configuration Dual 4-Input NOR Gate

V
+ . Logic Diagram/Pin Designations

Pin 14

Pin 7

I| Vv
— *cc4} 13} fiz; pu} fiofporfed | Gnd
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100000020 100000071

Hex Inverter
Pin Configuration

Logic Diagram/Pin Designations

i

Pin 7

Vow T — Veg Pin 14

. Gnd
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| 100000072

. | | Quad 2-Input OR GatePin Configuration

Vec Logic Diagram/Pin Designations

Pin 8

Pin 1

Vcc
Gnd

it —

pe BE,
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; 100000073

Pin Configuration Triple 3-Input NAND Gate

Logic Diagram/Pin Designations

Pin 14

Voc

f Voc ll

Gnd = Pin 7

ih ~N
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100000074

Logic Symbol

2 4 6 10 12 3

Dy Dy Dz Dy

RAM

14 1GW X 4B

Pin Configuration

Veo Ai Az 43. Dg Og 03°03

Ho
16 9

1 8

® , 3 4 5 6 7

LJ uu LI ou
Ag CS WwW 90, 6, OS O65 GND

NOTE: PIN 1 is marked for orientation.

64-Bit Random Access Memory

Logic Diagram/Pin Designations

Vcc = Pin 16

Gnd = Pin 8

Truth Table

Inputs Outputs “Mode

CS WwW D; | 0; .

H L L H No Selection)
H L H L No Selection) Note
H H x H No Selection

L L L H Write ''0"

L L Hj L Write "1"

L H X | Dj(ty-x)| Read

H = HIGH Voltage Level

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, Dy, 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, 01 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 eee
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Continued

Logic Diagram
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9

Logic Symbol

101234567

11—s, FE lo ly '2 13 4 '5 k6 '7

12 —4S]

13—4So

Z 2

|
14 15

Logic Diagram

ip ih t2 I3 4

O §@ §~@ 7@O@ FO

I5

© 9@ FS

100000075

"7

Eight-Input Multiplexer

Logic Diagram/Pin Designations

Vcc = Pin 16

Gnd = Pin 8
Pin Names

So, 81, So... Select Inputs

| Enable (Active LOW) Input

Ig toI7...... Multiplexer Inputs

Zevescerecees Multiplexer Output

Leseeces -.... Complementary Multiplexer

Output

Truth Table

E_S2 S1 So Io Ii Ig 13 14 15 I6 I7|% Z

HX X X X X X X X X KX XIH OL

LLLLUL x X X X X X XIH OL

LL LLHxX X X X X X XIL H

LL LHX L X¥.xX X X X XIH OL

LL LHX HX X X X X KIL H

LL H Lb &X¥ X L KX KX KX KX XIHA L

LL HLX X HX X X X XIL H

L LH HX X X LX X X XIH L

L L HH X X X H X X.X XIL H

L HL LX X X X L X X XjH L

L HL LX X X X H X X X!IL H

LHL HX X X X XL X XIH L

L HLH X X X X X H X X[L HB

L HHLX XX X X XL XIH L

L HH LX X X X X XH XIL 4H

L HH HX X X X X X X LI L

L H H H X X X X X X X HIL H

H = HIGH voltage level

L = LOW voltage level

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 logical

implementation of a single-pole, 8-position switch

with the switch position controlled by the state of

three Select Inputs, Sp, Sj and So. 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.

Continued ....
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100000075
Continued ,

The logic function provided at the output is:

Z = E- (Ig: So 81-82 + 11:S0-S1- Se +

19-S0-S1-S2 + 13-80-S1-S2 + 14- So.

81-82 + 15-S0-S1-S2 + 16-S9-81-S2 +

I7-So-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

Hex Inverter
Pin Configurations

Logic Diagram/Pin Designations

14 —_ 13 = 2 i —_ 10 | 9 8 Voc = Pin 14

“ee UD | uD Gnd = Pin 7

Truth Table

GND

| 7. , ; es. , Any Input Low = High Out

Any Input High = Low Out
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Pin Configuration | BCD-To-Decimal Decoder-Driver |

OUTPUTS OUTPUTS Pin Designations
0 1 5 4 GND 6 7 3 _ :

6 Ls Lf fa Lfi2 Ln [fo] fs Vcc = Pins
Gnd = Pin 12

Sst LS -
980315 46 7 3 2

BCD.TO-DECIMAL . Function Table
DECODER/DRIVER

Input Output
A B Cc

a LI D C B A On*
TP ZL SPL4a FP Sp eyy rt) 8

RO ee L Lb UL Lb 0
OUTPUTS — - INPUTS INPUTS L L L H 1

Positive Logic: See Function Table r r E 5 :

L H LU L 4

L H L H 9)

L HH FH L 6

L H H 4H 7

H L L LI 8

H L LL 4a 9

H L H UL None

H L H 4H None

H H L L | None

H H L 4H | None

H H H L None

Functional Schematic H H H H None

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

A | (16) 5

x oe

ae as) The 100000077 is a second-generation BCD-to-
TO decimal decoder designed specifically to drive

cold-cathode indicator tubes.

(8) | .
) fs ° Full decoding is provided for all possible input

8 ji» + 4 states. For binary inputs 10 through 15, all the
[te , outputs are off. Therefore, this device, com-

‘bined with a minimum of external circuitry, can ~

‘ 43) use these invalid codes in blanking leading- and/

a 4 ‘or trailing edge zeroes in a display. The ten

—_ oT high-performance, n-p-n output transistors have
| f (14) a maximum reverse current of 50 microamperes

oi?) | at 55 volts.

hM P

tT. . ct
| ¥ (40)

TS (1) 8

D (4) t
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100000078

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

Vcc 48 4A 4Y 3B. 3A ©. 3Y
. L s : . . .

14 |] 13 12 "1 10 | 9 | 8 ogic Diagram/Pin Designations

| | | r Vac = Pin 14

Gnd = Pin 7

Positive logic: Y = AB

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

OUTPUT

Pin Configuration

OUTPUT OUTPUT
SOURCE

(SINK) SOURCE) COLLECTORS (sguRCE) (SINK) GNO

M1} 13 P12) wt} wl} 9 tL] 8 L

Sel RS ores ss ees

9 Te

1 2 3 4 5 6 7
A B C, E F GC, ADDRESS

ADDRESS INPUTS TIMING INPUTS INPUT D

Memory Driver with Decode Inputs

Logic Diagram/Pin Designations

Voc = Pin 13

Gnd = Pin 8

Truth Table

Inputs Outputs

Address Timing | Sink Sources Sink

ABC D)EFG W x Y Zz,

001 1]1 11 On | Off | Off | Off

0 10%31]1 11 Off | On Off | Off

110 0/1 11 | off | off | On | off

101 0; 1 11 Off | Off | Off ; On

Xx XX XK/]0O0 XX Off | Off | Off | Off

Xx XX Xj] xX OX Off | Off | Off | Off

Xx XX X}xX XO 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 ata

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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TOOOO00080 100000227

Logic Diagram

Ag Bo Co
(5) (9) (2) (12)

chock 1 r—{ a J Q j Q

8) A 6 c
K K K
SOR Sq Ag Sy OR

CLOCK 2

(6)

DATA STROBE ala O10 00
RESET

(13)

4) 10 (3)
Da Dg (70) De Dp?”

Presettable High Speed Binary Counter

Logic Diagram/Pin Designations

Vcc = Pin 14

Gnd = Pin 7

Truth Table

Input | Ag | Bo | Co | Do

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‘''l" 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 Shottky device,
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100000081

Pin Configuration Quadruple 2-Input Positive-NAND Buffer

Logic Di in Desi i13 12 10 gic Diagram/Pin Designations
4 nm FJ n 7 4 Voc = Pin 14

v7 Gnd = Pin7

Positive logic: Y = AB

The 100000081 is a NAND Gate with an open-

collector output for '"WIRE-AND" applications.

‘

“LE °L “Lf “L “Lo of “Lhe

ouTPuT
— v

INPUTS

8O—

-“O GND
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(2)

(1)

(8)

(8)

(2)

(1)

(2)

(1)

(2)

(1)

100000082

a0 (10)

Q1 (10)

Q2 (10)

Q3 (10)

Quad D Type Flip-Flop

Pin Designations

Voc = Pin 16

Gnd = Pin 8

Truth Table

Qn-1} Qn

0

mre OCT £ me OO
1

0

1

Qy-1 = Time period prior to clock pulse

Qn = Time period following clock pulse
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Logic Diagram

100000083

Ag Bo Ay, By Az Ba Az B
{1) 9 (2) 9 (6) (5) (10) 0(11) (75)

Ss°19) {) =
s

3) basa _

9

(3) g (4) S12) 4(13)
fo fy t2 fg

3

(14)

2-Input, 4-Bit Digital Multiplexer

Logic Diagram/Pin Designations

Voc = Pin 16

Gnd = Pin 8i

Truth Table

= CO es © Ee &e OC © m of ml toll =
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 Sg = Sy = 1 can be used to

facilitate transfer operations in an arithmetic

section,
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100000084. 100000169

Arithmetic Logic Units/Function Generators

Pin Configuration | " Pin Designations

Designation Pin Nos. Function

, “x. ee . A3, A2,A1, A0| 19, 21,23,2 | Word A Inputs

A 23{_f22{_[ar{_j2ol_jis{_|iw lla ie i J1a|_ji3 B3, B2, B1, BO} 18, 20, 22,1 Word B Inputs

| | | | | | | 53,52,81,80 | 3,4,5,6 | Function-Select
AN Bt A2 82 a3 B3 G Crea pP A=B Inputs

. . Cy 7 Inv. Carry Input

-M . 8 Mode Control

Ad 53 $2 $1 Ey Cn. M FO FA F2 Input

qT | | | | F3, F2,F1, FO} 13, 11, 10,9 Function Outputs
FPR risa tel te La al te A=B 14 | Comparator

\ Ve “ cureuts ’ | Output
Pp 15 . Carry Propa-

gate Output

Cn+4 16 | Inv. Carry

Output

G 17 Carry Gen-

erate Output

Vcc 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 (Cy+4) 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 wcees
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100000084 10000016
Continued :

Table 1 Pin No. | Active-high data | Active-low data

Active-High Data Table 1 Table 2
Selection M=H M = 1L,; Arithmetic Operations ~

Logic 2 Ao Ao
S3 $2 $1 SO | Functions Cy = H (no carry) Cn = L (with carry) —_

LLLLIF=-A F=A F =A Plus 1 Bo Bo
LLLH {|F=A+B | F=A+B F =(A +B) Plus 1 =<

L LHL /|F=AB F=A+B F = (A+B) Plus 1 23 AY At
LLHHIF=0 F = Minus 1(2's Compl) F = Zero 22. By By

L HULL |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 Ao Ao
L HHL |F=AQB | F=A Minus B Minus 1 F = A Minus B pm

L HH H | F= AB F = AB Minus 1 F = AB 20 Bo Bo
HLLLiF2zA+8 | F=A Plus AB F = A Plus AB Plus 1 19 . A3 A3

HLLH/sF=A@B | F=APlusB F = A Plus B Plus 1 . _

HLHLU|F=B F = (A+B) Plus AB F = (A+) Plus AB Plus 1 18 B3 B3

HL HH|F=AB F = AB Minus 1 F = AB =

HHLUL|Fei1 F = A Plus At F =A Plus A Plus 1 9 / Fo Fo
HHLH|F=A+8 | F=(A+8B) PlusA F = (A+B) Plus A Plus 1 10 Fy Fy

HHH L |F=A+B | F=(A+B) PlusA ~ F = (A+B) Plus A Plus 1 —_

HHHHI|F=A F = A Minus 1 F=A 11 Fo Fo ©

* Each bit is shifted to the next more significant position. , 13 : F3 , F3

7 Ch Ch

Table 2 C=
16 Cni4 Cn+4

Active-Low Data 15 xX Pp
Selection | M=H M = L; Arithmetic Operations

Logic Tt

$3 S2 $1 S0 | Functions Cy, = L (no carry) ‘Cy = H (with carry) 17 Y G
LLLULIF#=A F = A Minus 1 F=A

LLLH#H/|F=A4B F = AB Minus 1 F = AB

LLHLiF=A+B | F=ABMins1 F = AB . . . ,

LLHH|F=1 | F2Mims1(2's Comp) | F = Zero Subtraction is accomplished by 1's complement

LHLL |F-A5B | F=A Pls (A; 3B) F = A Plus (A+B) Plus 1 addition where the 1's complement of the subtra-

LHLHIF=B F = AB Plus (A + B) F = AB Plus (A + B) Plus 1 hend is generated internally. The resultant out-

L HHL |F=AQ@B | F=A Minus BMinus1 | F =A Minus B put is A-B-1, which requires an end-around or
L HH H|F=A+B |F=A+B F = (A+B) Plus 1 forced carry to provide A-B.

HLUwULtL!F=AB F = A Plus (A + B) F = A Plus (A+ B) Plus 1 .

HL F = F = = 1 : <4:
-_ . : . oe . - . “a 0 : , = - ver ous 1 These devices can also be utilized as comparators.

= = us + cd Us + WS . .

HLHHIPeAcR IFEAGB P= (A+B) Plus 1 The A=B output is internally decoded from the

aHLL Feo FA Plus A* P= A Plus A Plus 1 function outputs (FO, Fi, F2, F3) so that when

HHLuA|F-AB F-ABPusA y= AB Plus A Plus 1 two words of equal magnitude are applied at the

HH HL {|F=AB F = AB Plus A F = AB Plus A Plus 1 A and B inputs, it will assume a high level to

HHH H|F=A F=A F = A Plus 1 indicate equality (A = B). The ALU should be in

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

Continued....

the subtract mode with C, = 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 (Cy,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.

(Figure 1) | (Figure 2)

Input | Output | Active-high | Active-low

Co Cn+4 Data Data

H H A<B A>B

H L A>B A<B

L H A<B A>B

L L A>B A<B
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TOOOO00084 100000169
Continued

Figure 1

(2) (1). (23) (22) (21) (20) (19) (18)

Ao Bo Ai 81 A2 B2 A3 B3

(7) —@-CACn, 100000084

‘OR . A=B h— (14)

(8) M 100000169

Fo FY Fo F3° Chsq Y xX

(9) (10) (19), «(13)— (16) —«(17915)

| | (1) (2) (14) (15) (5) (6)

Yo Xo Y1 X4 Y2 X2 Y3 X3

100000100 x -— (7)

——F C, OR
(13)

100000170 y MM 10)

Ch+x Coty Cn+z

(12) (11) (9)

Figure 2

1 (1) a (22) ra (19) (18)

Ag Bo Ay By A2 B2 A3 B3

7) 9 Ch 100000084

OR A=B (14)

(8) M 100000169

Fo Fy Fa F3 Cn+4 G P

(9) (10) (11) (43) (16) (17) (15)

lr
(3) (4). L 1 (14) (15) (5) (6)

Go Po Gi P4 G2 P2 G3 P3

100000100 p D— (7)

Cry OR

(13) 100000170 6 fo— (10)

Cn+x Cnty Ch+z

(12) (11) (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 (SO, 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 Shottky device.
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INPUTS

100000085

Pin Configuration

pata WRITE SELECT ENABLE OUTPUTS

Veg D1 “A B’WRITEREAD’O1 2°

LPS L413 L121 tT] 8

|
DI Wa Wa Gw GR ai

D2 Q2

D3 D4 Rg Ra 4 Q3

{J tf
VP ATT ITT 4d STP e yy 7 yy 8

D2. D3 D4 B A a4 Q3, GND

DATA READ SELECT OUTPUTS

oureuts

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 retrieve data;

this permits simultaneous writing into one locatio

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.
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Logic Symbol

5 23 56

1 a
413 J

a |

100000086

10

|
| ~ loalia lopli lactic 'oa'ta

Zq Zp Ze 2g

4 7 12 9

Logic Diagram

VS

2 Clog E C] IS
3 Lig = oghd 14

4 Liz, I. 3

5 Clo, 2 12

6 Cilyp 'oah] |!

7 Oz, Iighd 10

es (len zy 9

Logic Diagram

a ®® ®® ©© © ®
® PH ld Od le Oc 1b Ob

@ i>

O= PIN NUMBERS

zd zc

® @

Quad Two-Input Multiplexer

Logic Diagram/Pin Designations

Vcc = Pin 16

Gnd = Pin 8

Pin Names

s Common Selected Input

E Enable (Active LOW)Inputs

Ioa I1a lop Tb ) Multiplexer Inputs
oe, T1e, Iod, 11a ) P x
Za, Lb Ze, 4d Multiplexer Output

Truth Table

Select

Enable Input Inputs Output

E 5 lox bx ay

H x x XxX L

L H xX L L

L H X 4H H

L iL L xX 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 (&)

is active LOW. When not activated, all outputs

(Z) are LOW regardless of other inputs.

'0a 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 + (y,° St+Iga° 3D

Zp=E - (tp *S+lop~ S)
Ze=E+ (yo *S+Io¢° 9)

Zq=tk * (1a -S+Ioq° 8)
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100000089

Quad 2-Input AND Gate
Pin Configuration

Logic Diagram/ Pin Designations

= Pin 14

2 : Gnd = Pin 7

3 =1° 2

<
QCQ

I
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100000090,

Pin Configuration 6-Input Hex Inverter

ft Logic Diagram/Pin Designations

, Gnd = Pin 7

Positive logic: Y = AB
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100000091

bin Confrgurat . Hex Buffer/Driver with Open Collector

m Renmovranen High Voltage Outputs

mT rm | ry | Logic Diagram/Pin Designations.

Vcc Voc = Pin 14

Gnd = Pin 7

Positive logic: Y=A

The 100000091 has standard TTL inputs with non-

inverted high voltage, high current open collector

L | |_| Ld |_| | {| {| outputs for interface with MOS, lamps or relays.
2 3 4 6 7

O Vcc

OUTPUT Y

INPUT A
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100000092

Logic Symbol

1 2 3

Ay Ay Ag Ay

DECODER 1 DECODER 2

rT

Logic Diagram

Dual One-of-Four Decoder

Logic Diagram /Pin Designations

Voc = Pin 16

Gnd = Pin 8

Pin Names

Decoder 1 and 2

E wceceseeee .eeee- Enable (Active LOW) In-

put

Agr Ay eeeeeeees ... Address Inputs

0,1,3,3......... .. (Active LOW) Outputs

Truth Table
Decoder 1 & 2

E Ag Az] 0 1 2 3

L L L L H H H

L H L H L H 4H

L L H H H L H

L H H H H H L

H x x H H H 4H

H = HIGH Voltage Level

L = LOW Voltage Level -

X = Level Does Not Affect Output

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. oe

The active LOW outputs facilitate memory addres- :
sing for units such as the 100000211 associative

memory.
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100000093

Monolithic Dual Operational AmplifierPin Configuration

CASE

20 P13

30 ryi2

4c ry

6 TJi0

6 r}9

7 r] 8
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INPUT

INVERTING

NON-INVERTING () 3

100000026

Pin Configurations

CURRENT LIMIT

CURRENT

SENSE ~)

FREQUENCY

Cy) COMPENSATION

INPUT Ve

V
REF V

V OUT

Note: pin 5 is connected to case

100000026

NC }1 LJ 8] Nc
FREQUENCY

CURRENT LIMIT ] 2 7 1 COMPENSATION
CURRENT SENSE [3 104% vt

INVERTING INPUT | 4 “V1 Ve

NON-INVERTING INPUT [5 121 Vout

VREF 6 13 Vz

V7 1447 NC

100000094 |

Equivalent Circuit

1 FREQUENCY

COME Seep Vv COMPENSATION

ZENER INVERTING Ve
INPUT

VREF SERIES PASS
TRANSISTOR

) NON-INVERTING Vout
NPUT

LL J .
VOLTAGE Vz
REFERENCE

AMPLIFIER CPA Sener

100000094

Precision Voltage Regulator

The 100000026(Can) and 100000094(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.
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100000095 100000096

Logic Diagram —

Ce Ag A3 A2 Ay Ag

415) (14) (13) (12) (11) (10)

O

256-Bit Bipolar ROM

Logic Diagram/Pin Designations ©

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

32 x 8B ARRAY

decoding flexibility, which will cause all eight

outputs to go to the high state when the Chip

Enable input is taken high.

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.
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an

on

‘100000098

Pin Configuration

\3—— P—— {2rie
Quad Hex Inverter

Logic Diagram/Pin Designations

Vcc = Pin 14 .

Gnd = Pin 7

Truth Table

Any Input Low = High Out

Any Input High = Low Out
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100000100 100000170

Pin Configuration : Look-Ahead Carry Generctors

INPUTS OUTPUTS Pin Designations

p2_ G2 fn Sntx Cnty G Cntz Designation |Pin Nos. Function

WS fy 4 Ly 3 Ly 2 py Ly 0] 8 GO, G1, G2, G33, 1, 14,5 | Active-Low Carry
I I J Generate Inputs

P2. G2 Ca Cay Coty Sf PO, Pl, P2, P3/4, 2, 15,6 | Active-Low Carry

Propagate Inputs

G1 Cos? | Ch 13 Carry Input

Chix» Chrys |
oy SS | Y 142/41,9 | Carry Outputs

Lit Ge nanetow{| Active-Low Carry

| 2 3 4 3 6 ] 8 . Generate Output
\G1 P1— GO. PO OCG3—siPB, = PSSCGNDD

INPUTS OUTPUT P 7 | Active-Low Carry

Propagate Output

Voc 16 Supply Voltage

Gnd 8 Ground

Positive Logic:

Chix = Go + Po Ch
Chay = Gi+ PiGo + P1PoCy

Cniz = Go + PoG1+ P2P1Go +P2P1P0Cn

= Go9(P3+Go)(P. 3+P9+Gy)(P3+P9+P4+Gq) |

= PgPoPyPo |

These devices are high-speed, look-ahead carry

generators capable of anticipating a carry across

four binary adders or group of adders. They are

cascadable to perform full look-ahead across

n-bit adders. Carry, generate-carry and pro-

pagate-carry functions are provided as enume-

Cnez rated in the pin designation table above.

When used in conjunction with arithmetic logic

units, 100000084 or 100900169, these generators

provide high-speed carry look-ahead capability

for any word length.

Cnty 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

12) ae look-ahead generators are implemented in the

- compatible forms for direct connection to the

ALU.

Note: The 100000170 is a Shottky device,
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100000101

Pin Configuration

SHIFT

LEFT

SERIAL INPUT INPUT INPUT INPUT
Yec Sy inpur oH Q Qg Ff Op E Ge CLEAR
2 23 22 2 19 6 ” 16 16 4 13

ay Ciri ri ti ri th

i {tf { {| { { |
$y b Hy Og F Or E Og

So CLEAR

R A Qa 8 Og c Qe D [9 cLocK

ee ee

Tyg yuoggogW 12

Sg SHIFT INPUT INPUT Qg INPUT Qe INPUT Qp CLOCK GNO

RIGHT A 8 c o ‘
SERIAL

INPUT

CLOCK

SHIFT

RIGHT

$1

so

SHIFT

LEFT

CLEAR

8-Bit Shift Register

Pin Designations

Vcc = Pin 24

Gnd = Pin 12

Truth Table

Operation of Mode Control

Inputs

Sy So 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 distinct

modes of operation, namely:

Parallel (Broadside) Load
Shift Right (in the direction Q, toward Qy)

Shift Left (in the direction Qy toward Qa)

Inhibit Clock (do nothing)

Synchronous parallel loading is accomplished by

applying the 8 bits of data and taking both mode

control inputs, Sg and Sj, high. The data is

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 So is low and Sj

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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100000102 100000103

Logic Symbols

151413121110 5 6 79

PE ttt] ee
Ys Ya ¥3 YOY} Y e
Xg eure | | | |

2 x} E Ag Ay A2 A3
34J Xo

a

*3 05 9403920) 99
5 ma X4

5 —TX%s we 10
i l 1034112131425

3 7 .

100000102 100000103

Connection Diagrams

VecR 16 i Ca

15 2C)A

Yal4 14 3A,

GOOx

ADDRESS

3)

X DECODER

uines (4) 16 BIT X 16 BIT MEMORY ARRAY

©

16 PRESENSE AMPLIFIERS

Y DECODERS

We Yor Ya Yall val ¥

@
Y ADDRESS LINES

1-0

3 7

READWRITE DATA INPUT

CONTROL OUTPUT

© = PIN NUMBERS

256-Bit Read/Write Memory

& Decoder/Driver

Pin Designations

Vo c= Pin 16

Gnd = Pin 8

Truth Table

3 of 6 Code

Output of 100000103 100000102

Binary Input Input to 100000102 Internal

To 100000103 (L =O or X or Y) X or Y Address

A3 Ag A1 AQ Lo Ly Le Lg L4 5 Row or Column

L ou LoL H H L Lb OL 4 0

L bL Lb & H L HH Lb LL #& 1

L Lb HL H L ob 4H L #4 2

L Lb HH 4H H L Lb 4H 4 3

L HL’ L H H 4H Fb Liou 4

L H L 4 H LL #H L #H OL 5

L H # .L H H ob #H L .L 6

L H #H 4 H L bu H 4H OL 7

H Lb Lb ou L.H bL 8B L #4 8

H L L 4H L H HH Uw Lu 4a 9

H wb #H OL L L ob #H FH 4B 10

H L HH 4H L L HH L 4H 4H 11

H H LL: LU L H #H #H Lu L 12

H H LL 4 L H #H wu #8 .L 13

H H HL L HH LL #H # LL 14

H H 4H 4H L LH &BH &#BoL 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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100000102 100000103
Continued

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/O) line (pin 7). The I/O line is

an open collector output, so many 100000102 I/O

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/O line requires a pull-up resistor to Vcc. 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 I/O 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. It accepts a 4-bit binary code on

the address inputs (Ag- A3) and produces a 3 of 6

code on the six output pins (O9-O5). 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 row decoders.

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.

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 complexity and pin count. The

simplesi 256-bit memory chip would be a 16

by 16 matrix 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 |

Oo = Ag
Oy = (Ay + Ao) (Ag + Ay) (Ag + Ag)

Op = (Ay + Ap) (Ag + Ag) (Ag + Ay)
O3 = (Ay + Ag) (Ag + Ag) (Ag + Ay)

04 = (By + Ao) (Ag + Ay) (AQ + AO)

05 = Ag
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Pin Configuration

100000104

>:

Vcc CLR 2D 2CK 2PR = 20 20

{4 1) 13,_)12 |) WL J 0 SE

p PR +
CK

- cir 2
CL a a)

>CK

D PR Q

jb 1 a]
1 2 3 4 5 6 7

1 10 1CK 1PR 10 14 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 xX X} H L

H L x Xi L H

L. L X xX} H* H*

H H t H| H L

H H I Li L 4H

H H L X1Q) Q

H = high level (steady state)

L = low level (steady state)

X = irrelevant

f = transition from low to high level

Qo= 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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100000105

Logic Diagram Quad Line Receivers

12

iCje 14
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Pin Configuration

.

N
o

WwW

>

oD

~

aonoanonnnon
Logic Diagram

Vcc

10000010

Cx RX

Vec

12

1 —<

CD

P————-— 10

13

’ Dual Retriggerable Resettable

Monostable Multivibrator

Logic Diagram/Pin Designations

Voc = Pin 16

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 3 Vi yq

L = LOW Voltage Level < Vy1,

X = Don't Care |

H—L = HIGH to LOW Voitage 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, anew 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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Pin Configuration

Vec

PAPAL

100000107

>

Mia
eI LIL 6 | 7 8

Quad NOR Gate

Logic Diagram/Pin Designations

Gnd Pin 8iI

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

——o (10) (11) (15) | (14}

a

2-Input, 4-Bit Digital Multiplexer

Logic Diagram/Pin Designations

Vcc = Pin 14

Gnd = Pin 7

Truth Table

Select Lines Outputs

So Si fy (0, 1, 2, 3)

0 0 Bn

0 1 Bn

1 0 An

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= (Ao, Aj, Ag, A3); B= (Bo, B1, Ba, B3).
The selection is controlled by the input Sg, while

the second control input, Sj, is held at zero.

For conditional complementing, the two inputs

(An, By) 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 Sg = 81 = 1

can be used to facilitate transfer operations in an

arithmetic section.
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100000111 100000109 100000125

Logic Diagrams
Buffer Registers

Logic Diagram/Pin Designations

Voc = Pin 24

Gnd = Pin 12

Truth Tables

Dual 5-Bit Buffer Register No. 100000111

Dy Qn+1
1 1

0 0

100000109 |

(22) ae S03 Cos as 5 ‘S07 S08
Oa1

100000125

(22) (20) (20) (19) (18) (17) (16) (18)
oO; 002 903 904 O05 006 007 Qs

1

GEC eR Eee

(14)

0 Og

(13) >

OQ

. (1) \e) O VU ) ') ) O oO

evoce B15) th te a sabe a ale ti. =a (11)

oa |

10-Bit Buffer Register No. 100000109

D, | RESET | Qnit

1 1 1

0 1 0

10-Bit Buffer Register-Inverted Inputs

No. 100000125

Dn RESET Qnit

0 1 1

1 0

Notes:

RESET = 0 5Q = 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) and single 10 arrays
with reset (100000109 and 100000125).

The 100000111 and 100000109 have true "'D" in-

puts. The logic state presented at these ''D"

inputs will appear at the Q outputs after a nega-_

tive transition of the clock. The 100000125 has

complementing ''D" inputs ("D''). The logic state
presented at these 'D"' inputs will invert and ap-

pear at the Q outputs after a negative-going

transition of the clock. The complementing input

("D") permits the use of standard AND-OR-

INVERT gates to achieve the AND-OR function

without additional gate delays.
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TOOOOOTI2

Logic Symbol

13 11 12

Ds Dg Dy 14
10 . Q7
9 CP

Q710O—— 15
MR ?

Pin Configuration

REGISTER 2 L d3LStO3y

8 LL GND com ‘je

Dual 8-Bit Shift Register

Logic Diagram/Pin Designations

Voc = Pin 16

Gnd = Pin 8

Pin Names

Dg..eeeee . Data Select Input
Do, Di.... Data Inputs

CP........ Clock (Active HIGH) Going Edge Input

Common (Pin 9)

Separate (Pins 7 and 10)

MR. .... 05. Master Reset (Active LOW) Input
Q7.---.-.-Last Stage Output

Q7 cee eeee Complementary Output

Truth Table

Shift Selection

Dg Do Dy | Q7 (tn+8)

L L x L

L H x H

H x L L

H X H H

n+8 = Indicates state after eight clock pulse.

L = LOW voltage level

H = HIGH voltage level .

X = Either HIGH or LOW voltage level

This device is a high speed serial storage element

providing 16 bits of storage in the form of two

8-bit registers that will shift at greater than 20

MHz rates. The multi-functional capability of

this device is provided by several features: 1)

Additional gating is provided at the input to both

shift registers so that the input is easily multi-

plexed between two sources. 2) The clock of

each register may be provided separately or

together. 3) Both the true and complementary

outputs are provided from each 8-bit register,

and both registers may be master cleared from

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 clocked 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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TOOOOOTI2
Continued

change in input data will not affect the master; inhibit inputs by applying a logic HIGH signal.

then the now trapped information in the master Each 8~bit shift register has a two input multi-

is transferred to the slave. When the transfer plexer in front of the serial data input. The

is complete, both the master and the slave are two data inputs, Dog and D1, are controlled by

steady as long as either or both clock inputs the data select input (Dg) following the Boolean

remain HIGH. During the HIGH to LOW trans- expression:

ition of the last remaining HIGH clock input, . . _*

the transfer path from master to slave is Serial data in: Sp = DgDo + DsD1
inhibited first, leaving the slave steady in its An asynchronous master reset is provided which,

present state. The data inputs (R and S) are when activated by a LOW logic level, will clear

enabled so that new data can enter the master. all sixteen stages independently of any other

Either of the clock inputs can be used as clock input signal.

Logic Diagram

(12», @ rpe-fs Og S a, $ S Q3--—Is a,-—4s Og pS Og Ss O7— @

race rycr cp ace rice cP cP mice
xo) r I
0

Ds R Sp PofoH TR Co MiloHfe Soy R alo R Cp O4lotqa S°s}o} R Sp %JoHR 6p %Jo- a

S Qy Ss Qy IS 03 S Ti Qg S Og nS a7-— @)

cP cP cP cP cP cP Lice

R CoQ, R Cp 22 R 6903 R Cp OY R Co Qu, R Cp Og R Cp Q7| IO 2)

© = Pin Numbers
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100000114

Functional Block Diagram

‘
‘

see neon

oe

20 VCM

|20-—

a
ween

.

Dual Voltage Controlled Multivibrator

Pin Designations

Vee: VCM = 1,3

Output Buffer = 14

Gnd: VCM = 5,9

Output Buffer = 7

External capacitor for frequency range determin-

ation. |
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a

Logic Diagram Dual J-K Flip-Flop

Logic Diagram/Pin Designations

Gnd = Pin 7

(0.6) J 3--—-~4 Qk— 5 (10)

(1.6) CLOCK 1——q
— Truth Table

J K Qn Qni1-

0 0 0 0

(0.6) J11—— Qk—9 (10) 0 0 1 1
(1.6) CLOCK 13——q 0 _ 1 0 0

(0.6) © K 12 QH— 8 (10) 0 1 1 0

1 0 0 1

1 1 0 1

1 1 1 0
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Pin Configuration

Voc 4A 4Y 3B

14 13 12

100000116

@

3ED
7 Sur

1A 1B 1Y 2A 28

~ w

2Y GND

Logic Diagram/Pin Designations

Gnd = Pin 7

Positive logic: Y = AB

Quadruple 2-Input Positive-NAND Buffer
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Vec

100000247 100000238
100000154 100000117

Al

Vec

B1 xt GNO

100000247 /100000238

B2 A2 x2

} . |

C—

[=

Al

Vee

BI

2 PF
x1 GND

100000154

Al 81 Xt

100000117

GND

Dual Peripheral Drivers

Pin Designations

Vcc = Pin 8

Gnd = Pin 4

; Truth Tables

100000247 and 100000238

Positive logic: AB=X

B Output X*

Be OreO | > Re Oo © a a)
*"0" Output < 0. 7V

"1" Qutput < 100uA

100000154

Positive logic: AB=X

A B Output X*

0 0 1

1 0 1

0 1 1

1 1 0

*"0" Output < 0. 7V

"I" Output < 100A

100000117 —

Positive logic: A+ B=xX

A B Output X*

0 0 0

1 0 1

0 1 1

1 1 1

*"0" Output <0. 7V

"1" Output < 100,A

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

300mA loads to ground.

Vcc \
are fully DTL/TTL compatible.

In the off state (or with

= OV) the outputs will withstand 30V. Inputs
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100000118 100000229.

100000298 100000299

Dual Sense Amplifiers
Pin Configuration

. OUTPUT OUTPUT Logic Diagram/Pin Designations
STROBE GND STROBE. GND .

Vec+ is IW 2 2w 2s NC | Veco. = Pin 16

16 1) 15 |) 14 14 13 LJ 12 Lf tt yy 10 3k Vcc =Pin8

Gnd i = Pin 9

Gnd 2 = Pin 13

NC =No internal.

connection

Positive logic: W = AS

Truth Table

PEP 27, aT 4) 5 t7p bi] 7 ty 8 Inputs Output

NC Al 1A2, —Wet +Vre¢ \2Al 242, Veco A Ss W

INPUTS INPUTS
H 4H L

L Xx H

x OL H

Definition of logic levels:

Input H L xX

A* [Vip > Vtmax | VID < Vtmin | Irrelevant

S Vy >Vrgmin | Vi < Vinmax | irrelevant

* A is a differential voltage (Vjp) between A1 and

A2. For these circuits, Vyp is considered

- positive regardless of which terminal is positive

with respect to the other.
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TOOOOOT19

Pin Configuration — | Dual 4-Input Positive-AND Gate

14 13 12 | 10 9 8 Logic Diagram/Pin Designations

Voc = Pin 14

Gnd = Pin?

Positive logic: Y = ABCD
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100000120

Pin Configuration

V+

fis | [ss] [a] [13] fe] fa] [io] fo]
|

VOLTAGE CONTROLLED| OSCILLATOR

Block Diagram

LOW PASS

Vt FILTER

14 413 10

INPUT #1 MH LP

INPUT #2 FILTER

COMP {

INPUTS

vco {
OUTPUTS

1 8
TIMING

CAPACITOR
TRACKING
RANGE

CONTROL

BIAS
REFERENCE

MOD

Phase Locked Loop

Pin Designations

Demodulated FM Out-1. Bias Reference 9,
Voltage put (Open Emitter)

2. Phase Comparator 10. De-emphasis (Auto

Input #1 Bandshaping)

3. VCO Output #1 11. RF Input #1

4, VCO Output #2 12. RF Input #2

5. VCO Timing _ 18. Low Pass Loop

Capacitor Filter

6. VCO Timing 14, Low Pass Loop

Capacitor Filter .

7. Range Control 15. Phase Comparator
Input #2

Positive Power

Supply.

8. Negative Power 16.

Supply (Ground)

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

by two capacitors and two resistors at the phase

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.
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100000121

CMOS Hex InverterPin Configuration

Vpo

N/C Logic Diagram/Pin Designations

l6{ fis; fiat iz fie] fu] O
U1? Voc = Pin 1

Gnd = Pin 8

THRICE
L

Vec
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Vee. Vec-

Pin Configuration

INPUT

2A

INPUT

282 NC

100000122

OUTPUT STROBE
2Y 26

14 13 12 NW || 10 91/8

Dual Line Receiver

Logic Diagram/Pin Designations

Voc. = Pin 14

I 2 4715 6] 7

INPUT

tA

INPUT

18

WC OUTPUT STROBE STROBE GND

1v 1G Ss

Voc. = Pin 13

Gnd = Pin 7

NC = No internal

connection

Truth Table

Differential Inputs Strobes Output

A-B_ G Ss Y

Vip > 25mvV LorH{|LorH H

LorH]|] L H

725mV < Vip < 25mV L jLorH H

H H Indeter-

minate

LorH; L H

Vip < -25mV L |;LorH H

H H L
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100000123

Pin Configuration

fia] fis) fe]

’

VW fo) [2] [s]
Vee

Triple 3-Input NOR Gate

Logic Diagram/Pin Designations

Gnd = Pin 7i
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100000124

Pin Configuration : Quadruple Line Receiver

_ THRESHOLD OUTPUTS Logic Diagram/Pin Designations
ALT NORM CONT , /\. ~ ‘ |
Vec2 Vcc1 4T 1Y_ 2¥ 3Y 4Y~ RI Voc = Pin 15

16 1] 15 |] 14 1] 13 1] 12 Ly Lf 0 LY 9 Vocg = Pin 16

r | | Gnd = Pin 8

Logic: Y -%

>

PP 2 Tt 4 Poy] 6 yi 7 yy 8

3T 2T 1T 1A 2A 3A 4A , GND
YQ A Nowe /

Vv wen
THRESHOLD . INPUTS

CONTROLS :
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1TOOOOOTIIT 100000109 100000125

Logic Diagrams Buffer Registers

Logic Diagram/Pin Designations

Gnd = Pin 12

Truth Tables

Dual 5-Bit Buffer Register No. 100000111

Dy Qn+1
1 1

0 ~ 0

10-Bit Buffer Register No. 100000109

D RESET100000109 n Qn+t
1 1 1

. Oat S02 G03 Oa4 5 08 ‘O06 ‘Sey Se “Sag Bone 0 1 0

RESET oS i I 8 gh 7% 998 f Pe

an ft bt fr Gl 10-Bit Buffer Register-Inverted Inputs
cLock b og?) 024) o3.4 vag dg 46) dg 47) by L®) be 49! v9 p10 5 No. 100000125 “

Dy RESET Qn+1

0 1 1

160000125 . 4 1 0

(22) (20) (20)
) Qy Q2 Q3

(vay (18) (17) (16) (18) (14)

pe ys Pe

PFE EEE,a

rock > 2 5, 3) 54 ' Bad Bs b'®) 5g (” 57 48h Bed ded! Bro rh

“° | Notes: |

RESET = 0 3Q = 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) and single 10 arrays

with reset (100000109 and 100000125).

The 100000111 and 100000109 have true "D"' in-

puts. The logic state presented at these "D" |

inputs will appear at the Q outputs after a nega-

tive transition of the clock. The 100000125 has
complementing 'D" inputs ("'D''). The logic state
presented at these ''D" inputs will invert and ap-
pear at the Q outputs after a negative-going

transition of the clock. The complementing input }

('D") permits the use of standard AND-OR-
INVERT gates to achieve the AND-OR function

without additional gate delays.
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100000126

Pin Configuration

Vcc 1c 1v 3C 3B 3A 3Y

4 13 12 i} 10 9 8

1A 1B 2A 2B 2C + 2Y~ GND

Triple 3-Input AND Gate

Logic Diagram/Pin Designations

HI Pin 14

Pin 7

Vcc

Gnd I

Positive logic: Y = ABC
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100000127

Pin Configuration Zero Voltage Switch

fol fs) fe) 3) fa) fi 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.

PUT rts 7 3. Zero-Crossing Detector -- synchronizes

o——(6) Limiter L-» >| FOWER ! the output pulses of the circuit at the time |

when the AC cycle is at zero voltage point.
I
I

10" 4, Triac Gating Circuit -- Provides high-|

Ic* (12) CROSSING (3© DET current pulses to the gate of the power
1c*() controlling thyristor.

TRIAC
| GATING 4

@) 4 CIRCUIT
AC |

INPUTVOLTAGE @——___TMN
ON/OFF

|

l

|
{ |

SENSING (6) 1c*
]

|

1 AMPL

7)
!

bee LL wm ole he am

9) (10) Ct

IC® = INTERNAL CONNECTION |
DO NOT USE

Schematic:

a Rp RoeNsoR
FOR OC MODE

_ is OR 400-Hz 100 pF_|+ COMMON
_—_~ "] OPERATION Sv TL
| \ COMMON

Rs | =

ow,-—® ; Lo
AC .

LINE a
INPUT

| Reo

| 27K

| :
| 0, Q

FOR
| 

INCREASED
RI 

GATE DRIVE| 40K

| +

|

| 
To

THYRISTOR+ @ GATE
\

Lo ~ an dior oe
“SAF ica INHIBIT (1) 1C4ALL RESISTANCE VALUES ARE IN OHMS Fateoe E @ COMMON INPUT TRIGGER

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

Logic Symbol -

11 =. 15 1:109

PL Pa Pa PPh

5 CP TC, JO—— 12
U 9360/9366 rc

4 D DO— 13

MR 2a 282% QD

14 3 267

Pin Configuration

Pe MV Voc Lic
2LJee Pat gis
3L Jen MRE_]14

aL. CPp ToL 3
sl icry Typ die
6 }Q% POL 4

7d 20 Pc Pio
sL_|ono Pp Ts

Logic Diagrams

100000252 °

a@ "* @) 80) "© "@)

(LOAD)

cPy

(uP

COUNT) r

CPp ,

toown
COUNT) “D> +

MR Dee

(CLEARIGg) @e
A

PL
(Loan) ®)

cPy

(up 5

COUNT)

CPo

(OOWN @)
COUNT)

MA

(CLEAR) (14) @
. Qa

© = PIN NUMBER

1

Pa
1

Tey
{CARRY

OUTPUT)

13

Tp
igoRROW
ouTeUT)

Day

®
Ty

(CARRY

OUTPUT}

Tep
(BORROW

output)

Qp

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| 4H CP | Count Down

Notes:

H = High voltage level

L = Low voltage level

X = Don't care condition

CP = Clock pulse.

The 100000252 is a synchronous Up/Down BCD

Decade Counter and the 100000128 is a synchronous

Up/Down 4-Bit Binary Counter. Both counters

have separate up/down clocks, parallel load

facility, terminal count outputs for multidecade

operation and an asynchronous overriding master

reset,

These counters can be reset, preset and count up

or down. The operating modes are tabulated inthe

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.) Both 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 shows the regular

sequence and in addition shows the sequence of

states if a code greater than nine is present in

the counter.

Continued ....
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TCy

TCH

TCy

TCH

100000252 100000128
Continued

Logic Equations for Terminal Count

100000252

= Qo: 0; -Gp-

100000128

= Q9-Q,-Q>-

State Diagrams

Q3-

Q3 -

Q3:-

—a

Q3-

cPy

CPD

S| QO0} 9 O'I1c

Both 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 (Py, Pp, Po, Pp) will be

loaded into the counters and appear on 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 Parallel

Load is High and have no effect on the counters.

The Terminal Count-Up (TCy) and Terminal Count-

Down (TC)) outputs (carry and borrow, respect-

ively) 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) and state fifteen

(100000128). Similarly, the terminal count-down

outputs are Low when their count-down clockinputs

are Low and both counters are in state zero. Thus,

when the 100000252 counter is in state nine and the

100000128 counter is in state fifteen and both are

counting up, or both counters are in state zero and

counting down, a clock pulse will change the

counter's state on the rising edge and simultan-

eously clock the following counter through the ap-

priate 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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Logic Diagrams

100000129

(Active Pull-up)

(10) ait (43) (14)
ty t

a_-——— DATA OUTPUTS —

=__—-—_- DATA INPUTS. ———__--—

Ag 8 Co Ay 8, €, Ag 8g Cy Ag Bg C3

9 9° 9 8

(a) (eS) fie) A Fea diay fe2anfr2anqi2t fi20 fray five) a7)

<j 055
f tT 1 T ~o<f—! CHANNEL

A Os SELEt

tit | Tat ~o<f (16)

ny, [_] CI [4
(15)

mel poe ul ial
COMPLEMENT U

(10) (4) (13)
tg 4 tg 3
-=_—. DATA OUTPUTS ——--——-——_-

100000044

{Open Collector)

3 -———. DATA INPUTS. ————————~-——

Ag By Cy Ay 8, Cy Az By Cy Ag 83 ©,

ce)

(A) Tis) Vee) Fon Fear Peas Fea feat ian Foor vai faa a a7}
OS,

T 1 T ~ ° | cmaNNEL
A ‘os SELECT

Cy tt TT gS 8
ir tit amt l

(7)

TS | our
KA 19 | ENABLE

(15) >oon LP fH Th 1
COMPLEMENT

100000129 100000044

3-Input, 4-Bit Digital Multiplexer

Logic Diagram/Pin Designations

Vec= Pin 24

Gnd = Pin 12

Truth Table

Data Channel Output
Input Select Data Enable| Data

An Bn Cn[| 89 $4}Complement} '044 /|Outputs

An xX x | 1 1 0 1 An

x Bn x | 0 1 0 1 Bn

x x C,{ 1 0 0 1 Ch

x x x {0 0 0 1 0

An x x | 1 4 1 1 An

x By, x | 0 1 1 1 Bn

x x Cyj1 0 1 1 | Cy,

x x x 10 0 1 1 1

x x x [x x x 0 1

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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100000130

Block Diagram

~

oO
us

ig o “ :ral oz
E oko? ob TRANSMITTER

GO o> we DATA BITS
tom, YE
a $2 52 Se _
o 5¢ a2 3k o——____@
Zz awzmoa 20 a Qa

CONTROLSTROBE DATA STROBE

SERIAL

OUTPUT

1eXT TRANSMITTER END OF
CLOCK CHARACTER

IG XR EXTERNAL
CLOCK RECEIVER RESET

SERIAL
INPUT

STATUS

WORD

ENABLE

RECEIVED

DATA ENABLE

= OD a2 @> dtu cw ao ~
32 20 O wt Ba bea Q——_—_——-a
& Sa @ Fa 4 am « @
« Ze ce tes q oq :
GB gu vw su 2.4 RECEIVER
>u > oO Sus DATA BITS
° t Ze =u /

e gu a

=z Ka

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

Pin No. Name Function

+5V Supply

~12V Supply

Ground

Vee Power Supply Vee

Vee Power Supply Vv

Ground Vey.

Received Data RDE

Enable

mB © MN ee A logic ''0'' on the receiver enable line

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

| have the normal TTL output character-

istics when RDE is 0" and a high im-

pedance state when RDE is "1". Thus,

the data output lines can be bus struc-

ture oriented. .

13 Receive Parity PE

Error

This line goes to a logic ''I" if the re-

ceived character parity does not agree

with the selected POE.

This line goes to a logic "1" if the re-

ceived character has no valid stop bit.

14 Framing Error FE

15 Over-Run OR This line goes to a logic "1" if the pre-

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

Enable

A logic "0" on this line places the

status word bits (PE, FE, OR, DA,

TBMT) onto the output lines. These

are tri-state also.

7 Receiver Clack RCP This line will contain a clock whose

frequency is 16 times (16X) the de-

sired receiver baud rate.

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

Available

19 Receive Data DA

Available

This line goes to a logic '1"" when an

entire character has been 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.

Resets all registers. Sets SO, EOC,

and TBMT to a logic "1".

The transmitter buffer empty flag

goes to a logic ''1"' when the data bits

holding register may be loaded with

another character.

21 External Reset XR

22 Transmitter TBMT

Buffer Empty

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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TOOOOOI30
Continued

Transmitter Block Diagram Description of Pin Functions (Continued)

zc Pin No. Name Symbol Function
— “ 

=

ze wk a ak 26-33 Data Bit Inputs DB1-DB8 | There are up to 8 data bit input lines
wen as wi available.
a

ose Ga zi . a ao a . aa 34 Control Strobe cs A logic "1" on this lead will enter the
2200 2a SOD obeooR control bits (EPS, NB1, NB2, TSB.

} } { t t t { { $ 4 4 t { NP) into the control bits holding reg-
ister. This line can be strobed or

CONT. CONTROL BITS DATA BITS —__— ‘ sageSTROBE -+| HOLDING HOLDING REGISTER DATA STROBE hard wired to a logic 1" level.
: REGISTER BUFFER 35 No Parity NP A logic "1" on this lead will eliminate

the parity bit from the transmitted and

‘ received character (no PE indication),
7 STEERING LOGIC R TRANSMITTER The stop bit(s) will immediately follow

RECEIVER F/F BUFFER EMPTY the last data bit. If not used, this lead
S , must be tied to a logic "0".

, ; Y SERIAL 36 Number of Stop TSB This lead will select the number of
16 XT TIMING LOAD TRANSMITTER r—* outPUT Bits stop bits, 1 or 2, tc be appended im-
CLOCK GEN SHIFT SHIFT REGISTER mediately after the parity bit. A

logic 0" will insert 1 stop bit and a

POeie. logic "1" will insert 2 stop bits.
PARITY BIT 37-38 Number of Bits/ NB2, NB1 | These two leads will be internally de-

GENERATION END OF 7 Character - coded to select either 5, 6, 7 or 8
LOGIC a CHARCTER data bits: character.

NB1 NB2 Bits’Character

0 0 5

1 0 6

0 1 7

‘ 1 1 8

39 Odd/Even Parity EPS 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

"t" will insert even parity.

40 Transmitter TCP This line will contain a clock whose

Clock Line frequency is 16 times (16X) the de-

sired transmitter baud rate.

Continued....

Receiver Block Diagram

~

Qa cre
oe lu a.
oO Ws Ks

tu = a > © Fw
wm qe Z + =n

mn >a oa S35 +5 Qu
ata orn one ON — <f, - = cao TO 2k
Ee t qi r< te re du
a qgaaaqagqga qaQaaa ve <u E2 ¢>> O@&2 ¢xraer
Qu merrrereoeer er a on cf id aaco Lid AW Mm

ftttt ttt S bsaa lu

AND GATE ks lasi> |e2 AND GATE

Pit EEL { | TBMT F/F
DATA BITS ; R

HOLDING REGISTER F/F STATUS WORD
BUFFER S HOLDING REGISTER

BITS FROM | ;
HOLDING

REGISTER

SERIAL __.| START BIT PARITY BIT RIGHT RECEIVER
INPUT VERIFICATION ~ CHECKING JUSTIFY SHIFT

LOGIC LOGIC cp REGISTER

16 X R__,] TIMING

CLOCK GEN
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100000130 |
Continued

Transmitter Operation

, TURN POWER ON Initializing
-PULSE EXTERNAL RESET tary
3.SELECT BAUD RATE-I6 X CLK Power is applied, external reset is enabled and

—{ clock pulse is applied having a frequency of 16
TBMT Tl times the desired baud rate. The above conditions
EOC =! will set TBMT, EOC and SO to logic ''1"' (line is

SO= | (STOP BIT) marking).

| SET CONTROL BITS-PULSE CS }+
After initializing is completed, user may set con-

(—se7 = STs a trol bits and data bits with control bits selection
7 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 (D§) 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

1 TBMT=0 | shift register is transmitting previously loaded

data. TBMT will return to a logic ''l''. When

) transmitter shift register is empty, data bits in

Is the holding register are immediately loaded into

NO TRANSMITTER the transmitter shift register for transmission.

SHIFTMpoee ee The shifting of information from the holding reg-
(E0C= I) 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
|. LOAD TRANSMITTER SHIFT REGISTER
2. SO=0 (START BIT) the shifting operation is completed and that the

i

SHIFT | BIT RIGHT IN

TRANSMITTER SHIFT REGISTER

TRANSMIT START BIT, DATA

BITS, SELECTED PARITY MODE,
AND STOP BIT(S)

HAS

THE LAST

STOP BIT BEEN ON TH

LINE FOR IBIT

TIME ?

NO

ARE

THERE NEW

CONTROL BITS

?

3. EOC=0 data bits holding register is ready to accept new

‘ data. It should be remembered that one full
L TBMT=t | character time is now available for loading of the

next character without loss in transmission speed

due to double buffering, (separate data bits hold-
HAS ing register and transmitter shift register).

NO BIT TIME

(lenis XELe) Data transmission is initiated with transmission

YES

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, EOC will go to a logic

"I" 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.... |
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_ JOOOOO1I30
|. TURN POWER ON
2. PULSE EXTERNAL RESET
3. SELECT BAUD RATE-I6 X CLK .
4. SET CONTROL BITS

Y
L_ DA=0 |

HAS
THE LINE

TRAN SITIONED

FROM MARKING TO
SPACING

HAS

A START BIT

BEEN VERIFIED?
8X16 XCLK

LOAD START BIT INTO

RECEIVER SHIFT REGISTER

HAS
| BIT TIME

ELAPSED?

I6 16 X CLK

SHIFT AND LOAD DATA BIT .
INTO RECEIVER SHIFT REGISTER

HAS

| BIT TIME

ELAPSED

HAS TM,
THE PROPER

PARITY BIT BEEN

ECEIVED

SET PARITY ERROR
REGISTER TO |

YES |SET PARITY ERROR
REGISTER TO 0

HAS

1 BIT TIME

ELAPSED

“HAS
YES ISET FRAMING ERROR

REGISTER TO 0

SET FRAMING ERROR] NO
REGISTER TO }

A_STOP BIT
BEEN RECEIVED _

?

SET OVER RUN

REGISTER TO |

YES | SET OVER RUN
REGISTER TO 0

TRANSFER DATA BITS FROM
SHIFT REGISTER TO DATA

BITS HOLDING REGISTER

| DA=1 |

4

EXAMINE OUTPUTS

|. STROBE STATUS WORD ENABLE
2. STROBE DATA ENABLE

JRESET DATA AVAILABLE-DA=0 |}

Continued

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 ata

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".

Once a full character is received, internal logic

looks at the data available (DA) signal to deter-

mine if data has been read out. If the DA signal

is at a logic ''l"' 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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100000130
Continued

Receiver Propagation Delay Timing Diagram

DATA AVAILABLE |

DE ,SWE | . |

DATA OUTPUT toa, ~~ Loa
STATUS WORD OUTPUT Je todo

Receiver Timing Diagram

Cm START DATA | DATA2 DATAS DATA4 DATAS DATAG DATAT DATA 8 PARITY STOPISTOP 2 START DATA |
j era eer coos

SI ngs jusp} bo wsey _

STROBES { | | | | | ft | | f | |

PARITY NOTE of
ERROR

FRAMING —>ERROR NOTE |

1CLOCK CYCLE
e116 BIT TIME

DATA
AVAILABLE NOTE 2 —TM

OVER RUN ‘ NOTE | —>|

NOTES:

1. THIS i$ THE TIME WHEN THE ERROR CON- 4. ABOVE SHOWN FOR 8 LEVEL CODE
DITIONS ARE DETECTED, IF ERROR OCCURS. PARITY AND TWO STOP. FOR NO PARITY,

2. DATA AVAILABLE IS SET ONLY WHEN THE STOP BITS FOLLOW DATA:
RECEIVED DATA, PE,FE,OR HAS BEEN S. FOR ALL LEVEL CODE THE DATA IN THE
TRANSFERRED TO THE HOLDING REGISTERS, HOLDING REGISTER 1S A/GH JUSTIFIED;
(SEE RECEIVER BLOCK DIAGRAM). THAT 1S, LSB ALWAYS APPEARS IN

3. ALL INFORMATION iS GOOD IN HOLDING RDI (PIN 12),
REGISTER UNTIL DATA AVAILABLE TRIES

TO SET FOR NEXT CHARACTER.

Transmitter Timing Diagram

strose | Iwore 3 oT

TBMT f

>| |e NOTE 2
Fo ee re ~~so (L) |startioaTa 1 {DATA 2:DATA; 3 {DATA: 4:DATA S:DATA GIDATA 7 DATA § SIPARITY|STOP | STOP2|STARTIDATAL

NOTE! ke—l BIT TIME
EOC —

NOTE: TRANSMITTER INITIALLY ASSUMED INACTIVE
AT START OF DIAGRAM. SHOWN FOR 8 DETAIL:

.

2: IF TRANSMITTER IS INACTIVE THE START
PULSE WILL APPEAR ON LINE WITHIN CLOCK
CLOCK CYCLE OF TIME DATA STROBE jae—ol 1/16 BIT
OCCURS, SEE DETAIL, so START

3: SINCE TRANSMITTER iS DOUBLE BUFFERED
“ANOTHER DATA STROBE GAN OCCUR ANY~

WHERE DURING TRANSMISSION OF

CHARACTER 1. :

LEVEL CODE AND PARITY AND TWO STOPS, para]

: BIT TIME = 16 CLOCK CYCLES, STROBE * >|

100-127



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.

1 00000131

Schematic

2 1 5 4 8

| 3 6 7 #9

|

0 12 13

SUBSTRATE

General Purpose Transistor Array
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Pin Configuration

INPUT LAG I / OST PUT LAG |

—,

10 if

INPUT1 _ * ——13 OUTPUT |

7 V- V+ 4

6 . é

INPUT 2 _ ; 1 OUTPUT 2

432
——

OUTPUT LAG o~ Noutput LAG 2

whole or in part, or used in whole or in part as the basis for. manufacture or sale of items, without written permission.

1 00000132

Dual Stereo Preamplifier
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100000133

Hex Inverter
Pin Configuration

Vee Logic Diagram/Pin Designations

47 Fisyp pl2y yu lol, 9 8 Gnd = Pin 7

Positive logic: Y=A

r}lolil3allatisilelt7

GND

DIP (TOP VIEW)

*Open collector
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Pin Configuration

100000134

UTP
ouTRuTs INPUT OUTPUT WORD

Veo [8 8 4A _ p1 YD cLOck SELECT

WEIS LIM LIB LIZ WET OL] 9

Qa OQ OQ O01 Qp CLOCK

WORD

i A2 SELECT

Al B1 B82 C1 C2. »p2

1 2 3 4 5 6 7 8

AZ Al BI B2.C1_—sC2_—s«é2, GND

AL

WORT.

SELECT

A2QO—

L_|
—dO

«

>

820 | | eo

c1d >

q

>

c2Q— oo

DOH .

>

D2 oO

cLock O >— -

Vv

INPUTS

Logic Diagram

4-Bit Data Selector/Storage Register

Pin Designations

Gnd = Pin 8

Positive logic: word select low for word 1,

word select high for word 2.

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

inverter/drivers.

When the word select input is low, word 1 (A1,

Bl, 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-

going edge of the clock pulse.
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100000135 100000234

Pin Configuration

Vcc Qa Qp A QD cLock s1 SO

416 £715 1) 14 17 13 Lp 12 LL] 0 LY 9

Qa Qg Qc Ap $1
CLOCK

CLEAR So

R A B Cc D L

VP 27 aT 4 TP opp ety 7 dy 8

CLEAR SHIFT A B Cc D SHIFT GND

RIGHT LEFT

SERIAL PARALLEL INPUTS SERIAL

INPUT INPUT

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

and Clear Sequences

clock PLL LLL

“MODE fso__) | 1
CONTROL

INPUTS

CLEAR I

SERIAL

DATA

INPUTS J |

, 1
__ fH L Lt t

{ 1 1 1 1

' 1 ' 1 !

-PARALLEL bis \_ !
DATA it 1 |
INPUTS JH} t Ii !

i o4 ' tt

at \ Lt I 1

ea
I

OUTPUTS

mn

j+——— SHIFT pigut—d je SHIFT Lert pe — nat —a
cLeaa oan LEAR

A-Bit Bidirectional

Universal Shift Registers

Pin Designations

Vcc = Pin 16

Gnd = Pin 8

Function Table

INPUTS OUTPUTS

MODE SERIAL PARALLEL
CLEAR CLOCK Qqg A Ac AD

$1 So LEFT RIGHT; A B C D

L x xX x x x |X x X Xf L kB LoL

H K X L Xx X xX X X X/Oa9 Ago Aco Apo

H H oH t x x a boecd a b c d

“H ft oH t x H xX X X X} H Gan Aga An

H L oH + x Lo |x xX X X] L Qan Aga An

H JH OL t H x |X X X X/QB_n Acn App H

H HOL t L x |X xX X X]Qgq Qcn Qpn L

H L L x x x X X X X]AQao 280 Aco @po

high level (steady state).

low level (steady state).x i

irrelevant (any input, including transitions).

+ = transition from low to high level.

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

QaAo0> QR0: Qco, Qp0 = the level of Qa, Qp;
Qo or Qp, respectively, before the indicated

steady-state input conditions were estab-

lished.

Qaw Spr Wem @pn = the level of Qa, Qp,
ANG Ba Qp: 1 espentively, before the most

recent { transition of the clock.

Note: The 100000234 is a Shottky 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 Qa

toward Qn)

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 81, 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 Sq is high

and S; is low. Serial data for this mode is en-

tered at the shift-right data input. When So is

low and 81 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 |:

SHIFT PARALLEL INPUTS SHIFT
RIGHT LEFT
serian SERIAL
INPU A 6 c D INPUT

(ay ai 8) 6) il a
so! >

€

CONTROL 101
t
sf > . — .

t |LL | {

crock 2

CLEAR —d>o. + ® rs
a L L ‘Ih

CLEAR CLEAR RcbEAR RCLEAR

LJ cK L—d> cK Ld cK l cK
s > Ud >—s aa }~4 Ld >—4s Och—4 Ud >~ s apt¢

tay Wd ey

A OB Oc 0

eomanvvamand

PARALLEL OUTPUTS

PARALLEL INPUTS

Aw

MODE

CONTROL

INPUTS,

SHIFT

LEFT

SERIAL

INPUT

ad ...,. dynamic input activated by a transition from a high fevel to a low Jevel.
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100000136

Logic Symbol

10 1112 13 1 2 3 «4 5

if] Y VecLJ "6

La, d{Ji0

81 |GND Ao 9

©) = PIN NUMBERS

Eight-Input Priority Encoder

Logic Diagram/Pin Designations

Voc = Pin 16

Gnd = Pin 8

Pin Names

0..... ...... Priority (Active LOW) Input

LTto%....... Priority (Active LOW) Inputs

El.......... Enable (Active LOW) Input
EO......... Enable (Active LOW) Output

GS ......... Group Select (Active LOW) Output

Ao , Aj, Ag . Address (Active LOW) Outputs

Truth Table

Fl 0123 45.67 1|GS Ag Ay Ag EO

H XXKXXXxXXxX{|H H H H 4H

L HHHHHHHHj|H HH H FH L

L X¥X¥XxXxXXXLjL LL LL a

L X¥XXXXXLHI{|IL HH L LL 4H

L X¥XXXXLHH{IL L H UL &H

L X¥XXXLHHH{|L H H L &

L XXXLHHHHEA | L L L H 4H

L XXLHHHHHAH|]L HH L H

L XLHHHHHH;ijL LH H 4H

L LHHHAHHHH;|L HH AH H FB

H = HIGH Voltage Level

L = LOW Voltage Level

X = Don't Care

~ 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
GS is active level LOW when any input is LOW;

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

EO and GS are inactive HIGH when the input enable
is HIGH.

100-134



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 reprodu

ced in

whole or in part, or used in whole or in part as the basis for manufacture or sale of items, without written permission.

on

(ROI

100000137

So
13

INHIBIT

ENABLE,

7 6 5
ENABL .

ABLE2 'y 6 Ig ' 3 ly in lg

NOTE: All inputs have diode clamps.

8-Bit Position Scaler

Logic Diagram/Pin Designations

Vcc = Pin 24

Gnd = Pin 12

Truth Table

INHIBIT ee 0 Sy So O5 0, 02 03 04 05, 05 0,

0 1 0 0 0 1 GT] m | me | & | if BLS
0 1 1 0 0 1 ly 13 4 I5 lg 5 1

0 1 0 1 0 Ty 13 Ty 5 Te 1, 1 1

0 1 1 1 0 3 14 5 6 1 1 1 1

0 1 0 0 i 14 Ts 16 Fy 1 1 1 1

0 1 1 0 1 15 1; ty 1 1 1 1 1

a 1 0 1 1 1g ty 1 4 1 1 1 1

0 1 1 1 1 yy 1 1 1 roy 4 1 1

4 x x x x i 1 1 1 1 1 1 1

x 0 x x x 1 1 1 1 1 i 1 V

Note:

X indicates either logic ''1" or logic nor 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 (Oo).

At zero shift, or scale select, all eight input

data bits are transferred and inverted to their

respective outputs, (Ig to O9, I1 to Oy, Ig to Og,

etc.) Ata shift, or scale select, of one, each

input bit (I,) will shift to the next lower output

bit (O,.1). See truth table for other shift codes.
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100000140 100000141 100000142

100000148 100000149 100000215

100000216 100000217 19000021 8

100000219

Pin Configuration

AY

0G] 81 ec
0) 15] CE

0, 3 14 A,

O4 4 13 As

G 120, Ay

0% 6 ny Ay

06 10} Ag

ond [8 [3] Og

OUTPUT CHIP

BUFFER ENABLE

256 BITS

(32 x 8)

MEMORY

CELLS

Vee (16)

GND - (8)

1 OF 32

DECODER

ADDRESS

BUFFER

010 c io I
A, A> A, AgAo

256-Bit Bipolar Read Only Memory

Logic Diagram/Pin Designations

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,
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100000143

Pin Configuration

INPUTS OUTPUTS

Voc “A B c pb*’9 8 7°

16 WWE I2ZLE WL WL s15

ress
B@D-TO-DECIMAL

0123456789

ents
Lift 2 i rafts fie itz fis |
0 1 2 3 4 5 6 , GND

OUTPUTS

OUTPUT O

INPUT A

OUTPUT 1

OUTPUT 2

INPUT B OUTPUTS

OUTPUT 4

OUTPUT 5
INPUT C

OUTPUT 6

OUTPUT 7

INPUT O

OUTPUT 8

OUTPUT 9

BCD-To-Decimal Decoder-Driver

Logic Diagram/Pin Designations

Voc = Pin 16

Gnd = Pin 8

' Function Table

Inputs Outputs

No.|D C B AlO 1 2 3 4 5 6 7 8 9

O0}/L LL LjL H HHH HHH HH

1;L LL HIH L HHH HHH BH

21L LH LIH H L’H H H H HE 4G

31L LH H|IH H HL HH HHH 4G

4/L H L L/JH H H H LH HHH 4G

5|/L H L HIH H H H HL HHH 4H

6|L H H LIH H H H H HLHH dH

7/L H H HIJH H H H H HHL HH

8;}H LL LIH H H H HH HHL SG

9|H L L H|IH H H HHHAHAEA LG

H LH LJH H HH HH HA HG

3o|/H L H HIH H H H H H HAH 4H

“1H H L LIH H H H H HH HH 4G
>|H H L HIH H H H H HH HH 4G

“lH H H LIJH H H H H H HHH G

H H H H|JH H H H H H HH HH

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.
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100000144
5-Bit Comparator

Logic Symbologic Symbo 
Logic Diagram /Pin Designations

1312 1110 9 345.6 7 .

LEY TEE Yeo =
Ag A142 AZ Aq Bg By B2 83 Bq Gnd = Pin 8

1 OTE 
Pin Names

ce Boece eeeeeeeee eee Enable (Active LOW)| | Input

15 2 14

2 A<B AB at

s( GND Aa 19

© = PIN NUMBERS

. Word A Parallel Inputs

Bo, By, Bo, Bg, By.... Word B Parallel Inputs

A <B.... ce cece eee A Less Than B Output

A>Buicvicscccesces A Greater Than B Out-
put

A=B.....ceceee .+.A Equal to B Output

Truth Table

Ay By |}|A<B A>B A=B

x xX

Word A = Word B

Word A > Word B

Word B > Word Areco Fel meee rarer rome
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",

"oreater 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. Ali three

outputs are activated by the active LOW Enable

input (FE).

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 A, and Bg inputs are the most significant

inputs, and Ag and Bo are the least significant.

Thus, if Ag is HIGH and B4 is LOW, the A> B

output will be HIGH regardless 0 of all other inputs
except E.
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100000145

Logic Symbol

Ag Ay Az

9334

Qo 2; 92 O3 A, C5 % 97

PTT.415

Pin Configuration

8-Bit Addressable Latch

Logic Diagram/Pin Designations

Vcc = Pin 16

Gnd = Pin 8

‘Pin Names .

Ao, A1, AQ..... Address Inputs

D....eee, »+++. Data Input |

Ecce eeeee .... Enable (Active LOW) Input

Croce cc cccccccee Clear (Active LOW) Input

Qo to Q7..... ... Parallel Latch Outputs

Truth Table

Present Output States

C ED Ao At Ag] Qo Qi Q@2 Q3 O84 5 6 QT Mode

LHX X XK X L L L L L L L L Clear

LLL LULL L L L L L L L L Demultiplex

LLH LLL H L L L L L -L L

LLL HL LL L L L L L L L L

LLH HEL L L H L L L L L L

L L 4 H i H L L L L L L L
HHX X X X QN-1 > Memory

HLL LULL L QN-1 QN-1 QN-1 -—— > Addressable

HLHLUOOOL H QnN-1 QN-1. Latch

HLL HoOL Qn-1 L Qn-1

HLH HULU Qn-1 H Qxn-1) <>

HLL H ‘ H Qn-1 » Qn-1 L
HLH HHH! ny > QN-1 H |

X = Don't Care Condition

L = LOW Voltage Level

H = HIGH Voltage Level

Qn-1 = Previous Output State

Mode Selection

E ¢ Mode

L H | Addressable Latch

H H | Memory

L L | Active HIGH Eight-Channel

Demultiplexer

H L j 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, which are

shown in the mode selection table. In the ad-

dressable latch mode, data on the data line (D)

Continued ....
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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.

Ao Ay Ag c

@)
O = PIN NUMBERS
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Pin Configuration

100000146

112 3 4715

OUTPUT OUTPUT

NC VcCC+ 1Y 2y Vcc— NC NC

| 41) 13 |} 12 1) WL] to |] 9 |] 8
pad co

J

NC STROBE INPUT INPUT GND

S 1A 2A

Schematic (Each Line Driver)

NC NC

Vcc+ O-——---@—

TO OTHER J
LINE DRIVER 2<

<

INPUT

A O i@ q

STROBE -

5 o>
TO OTHER

LINE DRIVER

GND

TO OTHER

LINE DRIVER

TO OTHER

LINE DRIVER |

Vec-© 2

15 ku ouTPut

OY

345 Kil
$

WPT

10 ka

Component values shown are nominal.

Dual Line Driver

Pin Designations

Vcc = Pin 13

Vcc- = Pin 10

Gnd = Pin 5

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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100000147

Pin Configuration

OUTPUTS

A /2Y¥3 2Y¥2 2¥1 2Y0°*

LIS LM 13 1) 12 Lit Ly ie Ly 8

V2

INPUT1¢ 1G

B OUTPUTS

Logic Diagram

STROBE (7) OUTPUT
1G 1Y0

DATA (6) OUTPUT
1c 1¥1

(5) OUTPUT
1¥2

SELECT

B

(4) OUTPUT
1¥3

(9) OUTPUT
2Y0

SELECT

A

(10) ouTPUT
2Y1

DATA (11) guTPUT
2c 2Y2

STROBE (12) OUTPUT
2G 

2¥3

Dual 2-Line-To-4-Line

Decoder/Demultiplexer

Logic Diagram/Pin Designations

Gnd = Pin 8

Function Tables

2-Line-To-4-Line Decoder

or 1-Line-To-4-Line Demultiplexer

Inputs Outputs

Select [Strobe] Data

1G 1c |1yo 1Yi 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 Outputs

Select |Strobe | Data

B A 2G . 2C |2YO 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 Jor Data} (0) (1) (2) (3) (4 (5) (6 (7%

C*B A] G** |2Y0 2Y1 2Y2 2Y3 1Y0 lY1 1Y2 1Y3

xX XX H H H H 4H H H H &@

LLL L L H H #H H H H 4H

L LH L H L H H H H H #H

LHL L H H L 4H H H H H

LH H L H H H L H H H #F

HLL L H H H H L H #H #

HLH L H H H 4&4 H L H &

HHL L H H H H H H L H

HHH L H H H 4H H H H LIL

Notes: *C = inputs IC and 2C connected together.

**G = inputs 1G and 2G connected together.

H = high level, L = low level,

X = irrelevant.

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. When both sections

Continued ....
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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.
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100000140 100000141 100000142

100000148 100000149 100000215

100000216 100000217 100000218

100000219

Pin Configuration

WW

Functional Block Diagram

Og O; O¢ Os On 03 O> Or
9 7 [ 5 4 [ 2 1

BUFFER

OUTPUT. CHIP

ENABLE OE

256 BITS

(32 x 8)

MEMORY

CELLS

1 OF 32

~ DECODER

ADDRESS

BUFFER

PETS2 Ou

Vec - (16)

GND -(8)

256-Bit Bipolar Read Only Memory

Logic Diagram/Pin Designations

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.
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100000150

High Speed 64 X7 X 5

Character Generator

Pin Configuration . Pin Designations

2 Neo 3, NE. N .

7 M mE 3. NC 22, Address 9
4. Outl 21. Address 8

27 [23 5. Out 2 20. Address 7
3 C22 —~6. «Out 3 19. Address 6

7. Out 4 18. Address 5

‘C jas 8. Out 5 17, Address 4
C 20 9. NC 16. Address 3

et 10. Ground 15. Address 2
6(_] [ji 11. Chip Enable 14, Address 1

12, VDD 13. NC

Character Format

Row Address

nf aw =3 = =

a ]13 o | o | 1
0 1 0

0 1 1

Block Diagram i 0 ,

1 1 0

1 1 1

0; 02 03 04 Og .

9909 9- | Character Address

cE OUTPUT BUFFERS & 0 ty Aq | A5 | Ae | Av | Ag | Ag

VGGOoul 3 |----+----- « ASCIIF : ~O As Character | } 1 0 oy)? 0
VooO—| | Memonymataix! T | gy —O A7

(2560 BITS) '| ¢8% ~O Ag |

Voo2 Se .
(2514 only)} = |} ~~ ---- 8 —O 45 | The 100000150 is a high speed 2560-bit static
Vcc O— now —~O 4 ROM. The 64x7x5 character organization is

ADDRESS DECODER] formed on a 64x8x05 field.

The product uses +5V, -5V and -12V power
oO Oo Oo i ,supplies, 5V TTL level input signals and tri-

Ay = 2 A3 state outputs.

CE | OUTPUT

0 DATA

OPEN
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~jJOOOOOTS!

Functional Block Diagram

W BIT

REGISTER

—

Ww BIT

REGISTER

wane} OUT?

L

IN3 ©

N BIT

REGISTER

L

Ng O—

N BIT

REGISTER

——f} OUTS

L

N BIT
REGISTER

OUT,

L

Ng O-

RECIRCULATE

i)

N BIT

REGISTER

OUTs

4

CLOCK

GENERATOR

dein

=o) OUT,

'Hex 40-Bit Static Shift Register

Pin Designations

1. IN4 16. Vcc

2. IN5- 15. IN3

3. ING 14, INQ

4, Recirculate 13. IN,

9. VGG 12. OUT

6. Clock 11. OUT?

7. OUT6 10. OUT3

8, OUTS5 9. OUT4

Truth Table

Recirculate | Input | Function

1 0 Recirculate

1 1 Recirculate

0 0 "O'' is Written

0 1 "I't is Written

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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100000152

Block Diagram

N BITS

INPUT 4
o—

- $2 ; $41 —-D>e oO
WRITE (W) READ (R)

NOTE:

N = 1024 ‘0’ = OV, ‘TV = +5V

OUTPUT

1024-Bit Recirculating

Dynamic Shift Register

Pin Designations

09 Input clock1. 8. VCC |
_ 2. Output 7. 04 Output clock

3. Read 6. Input

4. Vpp 5. Write

Truth Table

Write | Read Function

0 0 Recirculate, Output is ''0"

0 1 Recirculate, Output is Data

1 0 Write Mode, Output 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.
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100000153 100000047

Logic Symbol

3 4 5 6

poomerenee 15

7 ome CEP

10 CET TC

2 cP

MR Q 1 QQ,

i 14° 73° «12 «211

Pin Configuration

Logic Diagrams

100000153

100000047

P.

Vcc = Pin 16

Gnd = Pin 8

| Pin Names

PE... cee eee eee Parallel Enable (Active LOW)
Input

Po, Py, Pg, P3.. Parallel Inputs

CEP 1... ce eeee Count Enable Parallel Input

CET .......-.- . Count Enable Trickle Input

CPi. cece ewes Clock (Active HIGH Going

- Edge) Input |

MR oo. cece e eee . Master Reset (Active LOW)
Input

Qo, Qy, Qo, Qg.. Parallel Outputs

TC. ....eee eee. Terminal Count Outputs

Mode Selection

PE CEP CET Mode

L L L’ Preset

L L H Preset

L H L Preset

L H H Preset

H L I No Change

H L H No Change

H H L No Change

H H H Count

(MR = HIGH)

Terminal Count Generation

100000153 100000047 |

CET | (Qo: Q1- Q2- Q3)! (Q0- Qi: Q2-Q3)} TC

L L LL L

L H H L

H L L L

H H H H

The 100000153 is a high speed BCD decade counter,

BCD Decade Counter-4 Bit Binary Counter

Logic Diagram/Pin Designations

TC = CET- Qo: Q1' Q2° Q3 (100000153)

TC = CET: Qq: Q1- Q2° Q3 (100000047)

Positive Logic:

H = HIGH Voltage Level

L = LOW Voltage Level

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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, 100000153 100000047
Continued

100000153

Logic Equations

Count Enable = CEP * CET: PE

TC for 100000153 = CET - Qg° Q]° Q9° Q3
TC for 100000047 = CET - Qy* Q1° Qo ° Qs

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.

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 (P9.3) 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 (P9-3)

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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Vec

100000247 100000238
100000154 100000117

Pin Configurations -

B2 A2

=

Al

Vec

2 |;

BI x1

100000247 /100000238

B2 A2

7 6

2

Al

Vec

2 3

B81 xt

100000154

Al

Dual Peripheral Drivers

Pin Designations

Vcc = Pin 8

Gnd = Pin 4

Truth Tables |

100000247 and 100000238

Positive logic: AB=X

B Output X*

ma Or © | D> pt pt CO >
#0" Output < 0. 7V

"1" Qutput < 100A

100000154

Positive logic: AB=X

B Output X*

mOR © | > bt eet CO ©
1

1

1

0

KNOT Output < 0.7V

mqtt Output < 100A

100000117

Positive logic: A+B=X

A B Output X*

0 0 0

1 0 1

0 1 1

1 1 1

*'O' Output < 0. 7V

"'I'"' Output < 100uA

300mA loads to ground.

Voc

These devices are general purpose dual peripheral

drivers, each capable of sinking two independent

In the off state (or with

= OV) the outputs will withstand 30V. Inputs

are fully DTL/TTL compatible.
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100000156

High Performance Operational Amplifier
Pin Configuration

Pin Designations

1 3 1. Offset Null 5. Offset Null

2. Inv. Input 6. Output

3. Non-Inv. Input 7 Vt

4, V~ 8. NC

The 100000156 is a high performance operational

amplifier with high open loop gain, internal com-

pensation, high common mode range and temper-

ature stability.

The device is short-circuit protected and allows

for nulling of offset voltage.
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100000059 100000157
Pin Configurations

NON INVERTINGINPUT @ 6ON-C.

INVERTING

INPUT °

100000157

NC 
i4f_} ne

exo Lie \ ish] nc

hon-owervue CO ET xe
reer Cv.

NC = 5 lo | NC

y- Cle PJ oureur

ne L_I7 sf_] neo

High-Speed Differential Comparator

The 100000059 (Can) and 100000157 (DIP) are

differential voltage comparators intended for

applications requiring high accuracy and fast

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.
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TOOOOOI5S

Pin Configuration Quadruple 2-Input Positive-NAND Gate

Vcc 48 4A 4Y 3B 3A __ 3Y

14 13 wii" 10 9 8

- Logic Diagram/Pin Designations

Vcc = Pin 14

Gnd = Pin 7

Positive logic: Y = AB

Note: The 100000158 is a Schottky device.

1A 1B 1Y 2A 2B 2Y GND
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100000159

Pin Configuration Hex Inverter

Vcc 6A 6Y 5A 5Y 4A 4Y

“Lia _j2z_int}ol js] js
Logic Diagram/Pin Designations

Pin 14

Pin 7

Hi

Vee
Gnd i

Positive logic: Y =A

1A 1Y 2A) —2Y 3A 3Y GND

Note: The 100000159 is a Schottky device. .
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2

_Vec clock 2k

100000160

Pin Configuration

2
2) PRESET 20 206

13 12 8

ohooooog
J PRESET Q

CLOCK

« a

K a

CLOCK

J PRESET —]

Wu Uo Uo
1 2 3 ‘4 5 6 7
1 1K WW 1 1a—:—C«10h—i‘<ats« GND

CLOCK PRESET

a

PRESET

K

CLOCK

’ Dual J-K Edge-Triggered Flip-Flops

Logic Diagram/Pin Designations

Gnd = Pin 7

Truth Table

th tht

Q

ED)3

mtr mie mem elk [me
&5

Notes:

th = bit time before clock pulse.

tn41 = 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

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

as long as minimum setup times are observed.

Input data is transferred to the outputs on the

negative-going edge of the clock pulse.

Note: The 100000160 is a Shottky device.
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TOOOOOTI61

Logic Symbol

14 —Qy CPa

1 —OF CPac
Ro On Qp Qc Qp

12119 8

6 7

Connection Diagram Dip (Top View)

eC NC =~ Nc Ps

12 Vec GND Pe

6] Row) Q i]:

Efron eo fs

NC = No internal connection

Logic Diagram

Qa Qp OQ Op

cP

CP Pec

Ro (RESET ZERO)

‘two counter and a divide-by-six counter.

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

RE eee e eee ecceseeee Reset-Zero Inputs

CPA ..cccees Seen . Clock Input

CPR. eee. eee veeeees Clock Input

Qa, Qp, Qo, Qp..-.. Count Outputs

Truth Table

Output

Count [Qn Qc QB Qa
0 L bL LL

1 L L L 4H

2 L L H UL

3 L LL 4H 4H

4 L H Li L

5 L HH L 4

6 H L LL

7 H L LL 4

8 H L 4H L

9 H L H 4H

10 H H LL

11 H H L 4H

Notes:

1. Output Qa connected to input CPR.

2. To reset all outputs to Low level both

Ro and Ro2) inputs must be at High

level state.

3. Either (or both) reset inputs RQ(1) and

Ro(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-

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 output from

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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TOOOOOT6!1
(Continued)

A. When used as a divide-by-twelve counter,

output QA must be externally connected to

input CPpc. The input count pulses are

applied to input CP,a. Simultaneous di-

visions of 2, 6 and 12 are performed at

the Qa, Qc and Qp 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

Vee Roy CP, Ke Roo CP, Je

fa] fis] [2] fia] fio} fe] [ey

TH
>

Le
[3] {4

Q, Ky

C
UJ
J 2i[~-—qo af

oDLs) Ol i) @=oO

logic Diagram

(Each Flip-Flop)

. x

2 O- (OE | , r Jot—o a
CLEAR O—

' C ‘
CLOCK O—

Clock Waveform

HIGH 2

LOW 1 Xe

“a.

Dual JK Master/Slave Flip-Flop

With Separate Clears and Clocks

Logic Diagram/ Pin Designations

Vcc = Pin 14

Gnd = Pin 7

Positive logic:

LOW input to clear sets Q to LOW level.

Clear is independent of clock.

Truth Table

th thi

mont ow | mom om wi Aimar Oo
. Notes:

t, = Bit time before clock pulse.

tn41 = 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

—

4, CO

Ay CZ

cs,

CSp [47

cs, 1

po (él

A, CZ

6no (8) HEEB Ee el

100000164

256-Bit Bipolar Random Access Memory

Pin Designations

Vec = Pin 16

Gnd = Pin 8

Memory Function Table

Write

Chip Selects Enable } Operation Output

All "0" "on Write Logical ''i" State

All "0" nyt Read Complement of data

‘ written in memory

One or More "1" Xx 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~-A7 .

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

"4", 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 Ap-Av

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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TOOOOOI6S

Pin Configuration

DATA INPUTS DATA SELECT
/~ wTM. ‘

Vee $ 8 77 & & c
“> gacnarnsens. pane ;

[16 | jis | [is | fis] [2] [ti hiol |9

D4 5g Dé D7 A 8

b3 ck

02 bt BO ’ w $

y

i 2 | 3 i 4 8 6 7 8
. 3 2.4 OY. W , STROBE GND

DATA INPUTS OUTPUTS

OUTPUT ¥

OUTPUT Ww

DATA

SELECT

‘BINARY,

_ This monolithic data selector/multiplexer contains

_ficantly. When the strobe is low, the outputs are

Data Selector/ Multiplexer

With 3-State Outputs

Pin Designations

Gnd = Pin 8

Function Table

Inputs Outputs

Select Strobe

c BA S Ww

x xX xX H Z Z

LoL & Li DO DO

L L H L D1 Di

L H L L D2 D2

L H 4H L D3. DS

H L L L D4 D4

H L BH L D5 D5

H H L L D6 D6

H H #H L D7 DY

H = high logic level, L = low logic level

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

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

input.

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-

activated and operate as standard TTL totem-

pole outputs.

Note: The 100000165 is a Schottky device.
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100000166

Pin Configu ration

STROBE A DATA INPUTS OUTPUT

TIP ZT 3S], 4 typ STP ery 7 yy 8

STROBE 8B OUTPUT GND

1G SELECT DATA INPUTS W

Positive Logic: See Function Table

STROBE 1G (1)

(ENABLE) :

{ aco
(6)

/ (5)

M1 (7) OUTPUT

DATA 1 | v

SELECT |
. (14)
A

10
2c0 (0)

2c1

(9) OUTPUT
2v

DATA 2

nay2c2 "2!

13
203 {13}

STROBE 2G

(ENABLE) (15)

Dual 4-Line-To-1-Line

Data Selector - Multiplexer.

Logic Diagram/Pin Designations

Voc = Pin 16

Gnd = Pin 8.

Function Table

Inputs Data Inputs Strobe | Output

B AjCO Cl C2 C3 G | Y

xX X x x x a ;¢ H L.

L &L L xX x x L L

L L{-H x x xX L H

LoHi/x oo x X{ iL L

L H x H x x L H

H LIX x L x L L

H L x xX H x L H

H H x x xX L L L.

H 4H x xX xX H L _H

Select Inputs A and B are common to both
~ sections. |

-H = high level; L = low level; xX = irrelevant.

This monolithic, data selector-multiplexer

contains inverters and drivers to supply fully

complementary, on-chip, binary decoding

data selection to the AND-OR-invert gates.

Separate strobe inputs are provided for each of

the two four-line sections.

Note: The 100000166 is a Shottky device.
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100000167 100000187

Pin Configuration Quadruple 2-Line-To-1-Line

Data Selectors /Multiplexers
100000167 /100000187

Ss INPUTS i i
OUTPUT OUTPUT jmeeNemenen OUTPUT Pin Designations

VccCONTROL4A 4B 4Y 3A 3B 3Y .

6 fs Lulu Lie Un YL] 3 veo =
— T [ —] Gnd = Pin 8

OF 4A 48 4Y 3A 3B Function Table

Inputs Output Y

. sy Output —
. Control Select} A B '167 187

1A 1B 1Y 2A 2B. 2Y¥ H xX xX Z z

I t L L L xX Le H
pd = = — =e :

THAT ITP 4a TP ST ery 7 yl by L L H X H L

SELECT 1A 1B, 1Y (2A 2B, 2Y GND L H xX L L H

omy OUTPUT vm OUTPUT
INPUTS INPUTS L H XH H L

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

Logic Diagram
100000167 /100000187 These Schottky-clamped multiplexers have three-

oe state outputs which can interface directly with

output (18) and drive data lines of bus-organized systems.
CONTROL With all but one of the common outputs disabled

" (at a high-impedance state), the low impedance
1B v of the single enabled output will drive the bus
oa line to a high or low logic level. .

28 2y This three-state output means that n-bit (para-
aa lleled) data selectors with up to 258 sources can

be implemented for data buses. It also permits

38 uv the use of standard TTL registers for data re-
aa tention throughout the system.
. (2)

SELECT

=
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_DDRESS

100000168

Pin Configuration

STROBE A DATA INPUTS QUTPUT

Vec 2G +«= ADDRESS ow

| 16 15 14 13 12 1" 10 9
2C3 2C2 2C1 2C0 2yY

2G

B A A

1G.

1C3 1€2 1C1 1C0 1Y

1 2 3 4 5 6 7 |

STROBE - 8B STP UT OND
1G ADDRESS DATA INPUTS 1¥ -

STROBE 1G

OUTPUT

DATAS W

1C2

|
Us

B

OATA2 OUTPUT

2¥

203

STROBE 2G

Dual 4-Line-To-I-Line Multiplexer

Logic Diagram/Pin Designations

Voc = Pin 16

Gnd = Pin 8

Truth Table |

Address

Inputs Data Inputs Strobe | Output

B A {co Ci C2 C3 G Y

x xX xX xX X 1 Hi-Z

0 010 xX xX 0 0

0 0;1 5% X X 0 1

0 1;xX O xX X 1) 0

0 1|]xX 1 Xk X 0 1

1 o|x x 0 x 0 0

1 0o1;xX xX 1 X 0 1

1 1);x xX xX O 0 0

1 1/xX xX xX 1 0 1

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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vce

24

AY

23 |

B)

22

100000084 100000169

Pin Configuration

INPUTS

/\

RQ B2 Ad B3

2 20 19 18

OUTPUTS

Al

BO

6}

CLT
A2 B2 A3 B3

$3 $2 St so Ch M

Pin Designations

Arithmetic Logic Units/Function Generators

Designation Pin Nos. Function

A3, A2, Al, AO

B3, B2, B1, BO

§3, $2, $1, SO

19, 21, 23, 2

18, 20, 22, 1

3, 4,5, 6

Word A Inputs

- Word B Inputs

Function-Select

Inputs

\

1

BO

2

AQ

af [af is 6{ 7
$3 “$2 Ss} $0 Cn =|

INPUTS

§ 10 "

FO Fl

MV

OUTPUTS

F2

/

12

GND

Cy Inv. Carry Input

M Mode Control

Input

F3, F2,F1, FO} 13,11, 10,9 Function Outputs

A=B | 14 ~' Comparator

Output

P 15 Carry Propa-

gate Output

Cn+4 16 Inv. Carry

0 Output

G 17 Carry Gen-

erate Output

Voc 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 (Cy,4) 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
Continued

Pepe ~ Table-1 | Pin No. |. Active-high data | Active-low data
: 2Active-High Data Table i Table

Selection M=H M = L; Arithmetic Operations “_
Logic : 2 Ao AQ

$3 S2 $1 SO | Functions Cy = H (no carry) Cn = L (with carry) . . —

LLLL|F=A F=A F = A Plus 1 Bo Bo
LLLH|F=A+B | F=A+B F = (A +B) Plus 1 xX

L LHL |F=AB F=A+B F = (A+B) Plus 1 23 AY 1
LLHH {F=0 F = Minus 1(2's Compl) | F = Zero 22 By By

LHLULI/P=AB F = A Plus AB F = A Plus AB Plus 1 —

LHLUH|F=B F = (A + B) Plus AB F = (A + B) Plus AB Plus 1 21 Ao Ao
L HHL |F=AQB | F =A Minus B Minus 1 F = A Minus B =

L HHH |F=AB F = AB Minus 1 F = AB 20 Bo Bo
HLLUL |F+=A+B | F=A Plus AB F = A Plus AB Plus 1 19 / Ag Ag

HLL H |}F:=A@B | F=A PlusB F = A Plus B Pls 1 _
HLHLIF=B F = (A+B) Plus AB F = (A+B) Plus AB Plus 1 18 Bg B3

HL HH /|F=AB F = AB Minus 1 F = AB =
HHLULU|F=1 F = A Plus At F =A Plus A Plus 1 9 Fo Fo
H HLH }|F=A+B | F=(A+8B) PlusA F = (A +B) Plus A Plus 1 10 Fy Fy

H HHL {|FeA+B / F= (A+B) PlusA F = (A+B) Plus A Plus 1 _

HHHH|F=A F = A Minus 1 F=A 11 Fo Fo -

* Each bit is shifted to the next more significant position. 13 F3 F3

7 Ch Cn

Table 2 e

Active-Low Data 15 xX PSelection | M=H M = L; Arithmetic Operations

: Logic — — rT
$3 S281 S0 | Functions Cy, =L (no carry) Cy = H (with carry) 17 / Y G
LLULIF=A F = A Minus 1 F-A

LLLH {i F=AB F = AB Minus 1 F = AB

L LHL /F=A+B | F = AB Minus 1 F = AB . . . -
LLHH|F-1 F = Minus 1(2's Comp) | F = Zero Subtraction is accomplished by 1's complement

LHuL | Feavs | F-APUs (A+B F = A Plus (A+B) Plus 1 addition where the 1's complement of the subtra-

LHUH|F=8 F = AB Plus (A + B) F = AB Plus (A +B) Plus 1 hend is generated internally. The resultant out-

L HHL |F=A®B | F=A Mims BMinus1 | F = A Minus B put is A-B-1, which requires an end-around or

LH HH FsA+B | P=A+B B= (A+B) Plus 1 forced carry to provide A-B.
HLLL|F-=AB F = A Plus (A+ B) F = A Plus (A+ B) Plus 1 .

7 . . : : - a ; ° an . m . . \ . vem oe 1 These devices can also be utilized as comparators.
= = us + = Us + us , : : 

,wLnu|Feasp |FeAtB f= (A+B) Plus 1 The A=B output is internally decoded from the

HHLLI|F=0 FA Plus AX F< A Plus A Plus 1 function outputs (FO, Fl, F2, F3) so that when

HHL H#H|F-=AB F = AB Plus A F = AB Plus A Plus 1 two words of equal magnitude are applied at the
H HHL |F=AB F - AB Plus A F = AB Plus A Plus 1 A and B inputs, it will assume a high level to

HHH H|F=A FA F = A Plus 1 indicate equality (A = B). The ALU should be in

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

Continued....

the subtract mode with C, = 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 (Cy,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, 91,

SO at L, H, H, L, respectively.

(Figure 1) (Figure 2)

Input | Output | Active-high | Active-low

Ch Cn+4 Data Data

H H A<B A>B

H L A>B A<B

L H A<B A>B

L L A>B A<B
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100000084 100000169
Continued

Figure 1

(2) (¥} . (23) (22) (21) (20) (19) (18)

Ao Bo Ay By A2 B2 A3 83

(7) 4 Cy 100000084

OR A=B -— (14)

(8) M 100000169

Fo Fi Fo F3) Chig Y X

(9) (10) (17) (13) (16) (17)(15)

| 1 (1) (2) (14) (15) (5) (6)

Yo Xo = «Ya XX Y2 X2 Y3 X3

100000100 x (7)

Ch OR
(13)
a 100000170 Y (10)

Cn+x . Caty Cntz

(12) (11) (9)

Figure 2

i (1) ‘ (22) (21320) (19) (18)

Ao Bo Ai By A2 Ba ‘A3 B3

(7) —@—] Cy 100000084

OR A=B F—— (14)

(8) M 100000169

Fo Fy F2 F3 Cn+4 G P.

(9) (10) (14) (13) (16) (17) (15)

|
(3) (4) h 1 (14) (15) (5) (6)

Go Po Gy Py G2 P2 G3 P3

100000100 p D— (7)

Ch OR
(13)

100000170 G P— (10)

Chex Cnty Cntz

(12) (11)

- 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 Shottky device.
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100000100 100000170

Pin Configuration

INPUTS OUTPUTS
v ~ ~ N¢& A oTM~

Veo “p2. G2) fn Caen Cnty G Cree

Wl WLM LBL win 10 9

P2 G2 CC, Cay Cay

G1 Case

P1 GO PO G3. P3 P

Litt |
1 2 3 4 5 6 7 8

\G} P1 ~=—GO.PO—COG3siPB, =O PS”sCGND

Vv OUTPUT
INPUTS

NtZ

a)

vn

Cr+

Look-Ahead Carry Generators

Pin Designations

Pin Nos.

3, 1, 14,5

. Designation -Function

GO, G1, G2, G3 Active-Low Carry

Generate Inputs

Active-Low Carry

Propagate Inputs

PO, Pl, P2, P3| 4, 2, 15,6

Cc 13n Carry Input

Chix ’ Chiy ,
12, 11,9 Carry Outputs

. Chiz

G 10 Active-Low Carry

7 Generate Output

P 7 Active-Low Carry

Propagate Output

Voc 16 Supply Voltage

Gnd 8 Ground

Positive Logic:

Chix = Go + Po Ch
Chay = G1 + P1Go + P1P0Cy

Cniz = G9 + PoG1 + P2P 1Go +Po9P 1P0Cn

G = G9(P3+G9)(P3+P2+G1) (P3+P9+P 4+Go)

Pp = P3PoPyPo ,

These devices are high-speed, look-ahead carry

generators capable of anticipating a carry across

four binary adders or group of adders. They are

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 Shottky device.
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100000171

Pin Configuration

DATA WRITE/READ READ

write 'NPUTS warire ADORESS ENABLE OUTPUTS
ADDRE ENABLE

Vcc IW? ‘IDA wR 104204 2GW 2W/R2 2W/R1 2W/RO 2GR

W2 1DA 2DA = 2GW ZA/R2Z 2W/R1 DIR 2GR IGA 10a

wi 20ab

cK
TRO 1GW 108 208 A 1RZ 1R1 1R0 10g 20g

" cy ry :
amen)i 2; 13 4; LS Lé | if is] Is] io 1H] |12]

Keen! .

wi so1Two, WOE 1DE 208 , CLOCK, 1R2 iRT TRO 1g, 208, GNO

WRITE ENABLE BATA READ OUTPUTS

ADORESS INPUTS ADDRESS

Figure A

WRITE READ
ADDRESS ADORESS

Ww IR

WRITE aoe Pa READ
ENABLE 9 12 ENABLE
IGW iat falenkea (HB firs) TSR

DTT PP et te er cere mee madame fone ——

| : A . doors |

| : y i
|
! J

1 i

1 I
1 |
' OVAL DUAL |
| 1TLINE TO 8 LINE 8 LINE TO T LINE

ton —22Lp_ OEMULTIPLEXER mucTiPtexeR pf diva) 10a

|
\ |
| {

108 iad - f tro} 10
8 WORD !

BY .

__ SHON) at =| ld h@ —-
f SECTION 2 STORAGE 7
i Recisten | \

| = Ly | .DATAinoue % ! p> ourruts

' |
! |i DUAL DUAL |

2 T-LINE-TO-S-LINE B-LINE TO TLINE
2pa— 4 DEMULTIPLEXER MULTIPLEXER 113) 20

|
|I

soe — 2! | tt 26

~ \ TC CSCS |
| , | |
| I

1 1
L——~Pi4eL4- —.--—— — — —_—d

waite (20) a7}ees pos N61 peap
ENABLE ENABLE
2Gw ey 2GR

ADDRESS

WRITE/READ

2W/R

16-Bit Multiple-Port Register File

With 3-State Outputs

Pin Designations

Voc = 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)

3)

Reading from two bits.

Writing into and simultaneously

reading from the same two bits.

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

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 cease
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100000171
Continued

Function Section 1 Section 2 Description

Write Address 1w0, 1W1, 1Ww2 2w/RO, 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 Data at these inputs is entered on a1DA, 1DB 2DA, 2DB

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., IDA #4 2DA and/or 1DB #4 2DB)

the low-level data will predominate

in each bit and be stored.

Read Address 1R0, 1R1, 1R2 Common with |
write address

Binary write address selects one of

eight two-bit word locations.

Read Enable . 1GR 2GR

Data Outputs (2Q,, 2QB

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

_ 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.
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100000172

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

1 2 eos . . .
Vec CLR CLR 2CK 2K 2s 2PR 20 Logic Diagram/Pin Designations

16 15 14 13 12 li 10 § Voc = Pin 16

L _ Gnd = Pin 8
CLR [Pr

] K J @ Function Table

mop ck “op CK | Inputs Outputs
J Q =

PR CLR ‘Preset Clear Clock J KIQ. Q

t r L H X xX XIH L
a __] (— H L Xx X XI L H

myz2e13rjePislieM 7s LL xX X X|H* 4H

H H ‘’ L LQ QQ1CK 1K W TPR 10 10 20 GND = H lH Lula L

H H { L Hi Lb H

H H ' H 4H |. TOGGLE

H H H X X{Qq Q

*

Notes:

H = high level (steady state).
L = low level (steady state),

xX = irrelevant.

| = transition from high to low level.

Qo = the level of Q before the indicated inpu

TOGGLE = Each output changes to the comp

conditions were established.

slement
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,

Note: The 100000172 is a Shottky device,
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100000173

Dual 4-Input

Positive-NAND 50 Ohm Line Driver
Pin Configuration .

Logic Diagram/Pin Designations

Vcc = Pin 14

Gnd = Pin’

NC = No internal connection

Positive logic: Y = ABCD

Note: The 100000173 is a Shottky device.
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100000174

Pin Configuration Positive-NAND Gate

| | With Open-Collector Outputs

Vcc 2D 2c NC 28 2a 2 . : : oy .
14 13 12 "1 10 9 8 Logic Diagram/Pin Designations

Gnd = Pin 7

Note: The 100000174 is a Shottky device.
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100000175

Quadruple 2-Input Positive-NAND Gate

With Open-Collector Outputs
Pin Configuration

Veco 4B 4A 4Y 3B 3A 3Y Logic Diagram/Pin Designations
, ogic Diagr

__} 14 13 12 "1 10 § 8 ° “

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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100000178

Logic Diagram BCD-To-Decimal Decoder .

Logic Diagram/ Pin Designations

Voc = Pin 16

Gnd = Pin 8

Truth Table

Input State Output States

ABCD |0123456789

0000 /]0111111111

1000 {1011111111

0100 }1101111111

1100 |1110111111

0010 ]1111011111

1010 {1111101111

0110 {1111110111

1110 /1111111011

0001 |1111111101

1001 ]1111111110

0101 11111111111

1101 [1111111111

0011 |1111111111

1011 )/1111111111

041411 ]1111111111

1111 11111111111

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 Shottky device.
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1TOOO0O00180

Logic Symbol

3 4 5 6 7

E Po Py i) P3

10 mg CP

MR Qo Q; Q Q3

tT |
1 15 14 123 =12

Pin Configuration

. NA
1 wa Vec P]is

2Cfo Qo {Js

Logic Diagram

’°2@)

High Speed 4-Bit Shift Register

With Enable

Logic Diagram/Pin Designations

Gnd = Pin 8

Pin Names

E...... Sec eeeeee Active LOW Enable Input

PE wo... ee eee ... Active LOW Parallel Enable
Input

Po, P1, P2, P3.. Parallel Data Inputs

CP ....eeeeeeee- Clock Input

“MR.....20020-.- Active LOW Master Reset Input

Qo to Q3........ Parallel Outputs -

Q3 ...-2.-2e--.- Last Stage Complementary
Output

| Da 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,

E, Pg, Py, P2, P3, 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 two

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,...

100-175



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. :

100000180
Continued

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 Qo.3 LOW and Q3 HIGH.

To provide for left shift operation, P3 is used as

the serial data input and Qo is the serial data out-

put. The other outputs are tied back to the pre-

vious parallel inputs, with Q3 tied to P2, Q2 tied

to P1 and Qj tied to Po.

Table 1

Mode Selection

Mode MR|E| PE] Po Py P2 P3 D
Parallel Load HILL Parallel Data Entry x

Serial Shift H}]|L{I# KX XK X X Serial Data Entry

Synchronous [aig Hl}H|u |x x x x x

Hold H|HjH xX X X X x

Asynchronous | Reset LJ|xX |x Alt Outputs set LOW

Table 2 Table 3

Parallel Data Entry Serial Data Entry

Po, P1, Pgor Pg Input 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

ty = Present State

tyt+1 = State after Next Clock
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1 00000181

Expandable 4.Wide AND-OR Gates

Pin Configuration

. Logic Diagram/Pin Designations.I H G F x YY

V = Pin 14
ez i tut fol fe] fs 

cc.
Gnd = Pin 7

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

D E NC GND
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veg c B K J
14 13 12 "1 | 10 rm 8

tC 1 2 3 4 5 6 7
A E F G H | GND

4-2.3-2-Input AND-.OR-INVERT Gates

Logic Diagram/Pin Designations

Voc = Pin 14

Gnd = Pin 7 .

Positive logic: Y = ABCDIEFIGHIWE

Note: The 100000182 is a Shottky device,
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100000185 100000223

Pin Configurations

100000185

SELECT DATA OUTPUTS

ENABLE /_..
Vcc 2G /’2A 2B\/2YO0 2¥1 2¥2~ 273%

WS LPM TI LIZ 10 9

Tr TTTidi iG A B Yo. YT ¥2 |
Y3

G

A B YO. Yl Y¥2. Y3

1 2 3 4 5 6 7 8

1G 1A 1B tYO Yl %TY¥2 1Y3 GND

ENABLE \—~ ——/ ——_, -—--—_
SELECT DATA OUTPUTS _

100000223

DATA OUTPUTS

/\

Vcc “yo Yi =¥2 Y3 Y4 = Y5 v6.

161)15 1) 4 7713 | 4 12 W 1 y 10 9

YO. Yl 2. +3. + Y4~ ~~ YS

A Y6

B C G2A G2B Gi Y?

Ty] 2 3 4 5 6 7 8

A B C ».G2A G2B G1, 7 GND

Vv /\ ~; OUTPUT
SELECT ENABLE

Decoders-Demultiplexers

Logic Diagram/Pin Designations

Vcc ~ Pin 16

Gnd = Pin 8

Function Table - 100000223

Inputs Outputs

Enable Select

G1 G2*c B A |lYO Y1 Y2 Y3 Y4 Y5 Y6 Y7

X H X X XjH H H H H H HB HH

L xX KX X X|H H H H H H HH

H LLLLiLb H H H H H AH

H L LL H/s/H L H H H H H H

H L L H L{H H L H H H H HB

H L LH H|H H H L H H BH

H L H L L{H H H H L HAH

H L H L H!I!H H H H H LH Ss

H L H H L|I|IH H H H H H LL HH

H L H H H!H H H H H H HH L

*G2 = G2A + G2B

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

Function Table - 100000185

(Each Decoder/Demultiplexer)

Inputs Outputs
Enable Select

' G B A YO Yi Y2 ¥3

H x xX H H H H

L L L L H H H

L L H H L H H

L H L H H L H

L H 4H H H H L

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

mremory. This means that the effective system

delay introduced by the Schottky-clamped system

decoder is negligible.

Continued....
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100000185 100000223
Continued 7

100000185

ENABLE 1G a

secect } '4
I NPUTS 1B

DATA

r OUTPUTS

15}ENABLE 26! (11)
2Y1

(10)
Y(14) ave

2A
SELECT .

13) YINPUTS ap! 2 °

100000223

U8) 5

(14)

16) v1
Gt

*NABLE

PUTS YINPUTS GIA 14) 2

G2B~

Y3

Pp DATA

ya} OUTPUTS

A ¥5

SELECT 8 Y6

INPUTS

vy

c

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.
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TOOOO00186

Pin Configuration -

pc———— DATA INPUTS ——_-__, r—~ DATA SELECT -—, °
Veco 4 #+§&§ 6 7 A c . Pin Designations
16 15 14 13 12 11 10 9

fi fl fl] ft] Ci fl] Voc = Pin 16

L-t | | |} f Gnd = Pin 8
D4 Dg 06 D7 A B

D3 Ce

0 bt ey Truth Table

] ] Inputs Outputs

LIU UU uo ut UL C BA|Strobe|Dp Dy Dy D3 Dg D5 Dg D7|Y | W
1 2 3 4 s 6 7 8 :

patainputs—— Coureurgs ROBE SNP XXX] 1 xX XXX XxX X xX xI0o /1

000] O oxxx x x x xil[o/]1

000] O 1xxxX X X xX x/1 1/10

001] Oo xoxxX xX X xX xjo {1}.

001] O Xx 1XX X X X xj1 [0

Logic Symbol o10/ 0 |xxo xxx xxilo]1

oATA, bara 010! O xX xX1x* xX X X xX/l1/1~0

STROBE 011 0 XxX X¥ XO X X X XIO 1

011] O xX X1 XK X X X{1 | 0

100/ O xX xXxXxX OO xX x xlo/1

100] O xX XXX 1 X X X{1 | 0

101] 0 xX xxXxX xX 0 x xilo/] 1

101] 0 Xx xXXxX X¥ 1 xX xil1 {Oo

110! 0 {/xxxx x x o xlo]1

110} O x xX XxX X XK 1 Xii1 0

111] O xX xXxXxX X x xolo] 1

111] 0 xX x xXxX X KX X1/14~0

OUTPUT w

8-Line-to-1-Line

Data Selector/Multiplexer

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.
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100000167 1 00000187

Pin Configuration Quadruple 2-Line-To-1-Line

Data Selectors/Multiplexers

Pin Designations

Voc= Pin 16

Gnd = Pin 8

Function Table

100000167 /100000187

OUTPUT pmeAnnem OUTPU puedaTT OUTPUT
VccCONTROL 4A 4B 4ayY 3A 3B 3Y

_| 16 ' a lf lfi2 tf lol fs L

OE 44 4B 4yY 3A 3B

Ss 3Y

1A 1B 1Y 2A 2B 2yv-

| toi tf
1 2737; 4 tt sgt 6 yy 7 8

SELECT ,1A 1B 1Y 2A 2B 2Y GND

OUTPINPUTS UT INPUTS OUTPUT

Logic Diagram

-1GOC00167 {100000187

output {15)

CONTROL

1A 2)

1B (3)

, 2A (5)

2B (6)

3A 11)

38

4A

48

SELECT _

(4)

2Y

3Y .

(42)

— 4Y

Inputs Output Y

Output
Control Select} A B ‘167 187

H X xX X Z Z

L L L xX L H

L L H X H L

L H X L L H

L H | XH H L

H = high level, L = low level, X = irrelevant,

Z = high impedance (off). oe

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-

lieled) 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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TOOOOOI8Ss 100000284

Hex Inverter

.With Open-Collector Outputs
Pin Configuration

Vcc 6A 6Y 5A. 5Y 4A 4y Logic Diagram/ Pin Designations
_}4{}13} jz] jun] jwl_ jas} js Voc = Pin 14

Gnd = Pin 7

Positive logic: Y =A

Note: The 100000188 is a Shottky device.

1A 1Y¥ 2A 2Y 3A 3¥Y GND
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TOOOOOI89 .
One-Of-Ten Decoder.

With Open Collector Output
Logic Symbol

Logic Diagram/Pin Designations

5 14 | 2 | Vcc = Pin 16

| | | | | —— Gnd = Pin 8

Pin Names

Ag At Aa Ag Ap», Ay Ag, Ag = Address Inputs
; _ : *0123456789 0 to 9 Outputs, Active LOW

* An external pull-up resistor is needed to

] ] ] ] ] ] ] ] ] ] provide HIGH level drive capability.

IBI2HlIOS 34567 | Truth Table

Ag Ai1A243|0 1 23 4567 8 9

L Lous L H H H H H H H H GA
Pin Configuration

H LLL H L H H H H H HAH

(AY L HLL H H LH H H H H H GA
| [las VecL] 16
2a H HL L H H H L H H H H AH GH

3 Aot] Is LLHLULU/}H HHHLHHH HSA
3 [5 AiL] 14 HLHL|HHHHHLHH HS
4(C)/ 6 Oo 13 L HHL|HHHHHALHHEHA

> - L507 i te H H H H H H H H H HL HOGA

— ~ LLLH!]H HH H HH AH AL 2a

6] 8 2) i |
_ _ H LL Hi} H H H H H A HH GH BL

7C{ 9 3 {] !0 LHLH|HHHHHHHHHHSE
eCLlenno 4{[] e HHLH|H HH HHHH HHS

LL H H| H H H H H H HAH HHA 6G

Logie Di H L H H| H H H H HH H HH GH
ogic Diagram

L H H H H H H H H HHH H H

H H H H;|; H H H H H H H H HG

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

® {@ 1@ @©@ 1© 1@ 16 [© [@ open collector outputs provide summing of input
0 T 2 3 4 8 % 7 8 3 terms. This device provides the capability in one

O = PIN NUMBER 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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EI

PI

100000190

Pin Configuration

[—] Veg SUPPLY VOLTAGE

P"]A4. ADDRESS INPUT

[}A3 ADDRESS INPUT

J} Dy DATA INPUT

J WE WRITE ENABLE

[J A, ADDRESS INPUT

J] Ag ADDRESS INPUT

(TA, ADDRESS INPUT

—

ADDRESS INPUT A,C_J1 16

ADDRESS INPUT A, C92 5

CHIPSELECT CS,C_93 4

CHIPSELECT CS,[__§4 13

CHIP SELECT CS3{__95 12

DATA OUTPUT Boy, Lg6 "

ADDRESS INPUT ato 7 10

GROUND GNOC_]8 9

Logic Symbol

Functional Block Diagram

Ag Ay Az _Asg
_@ ~-@ Oo & @
cs, ——o
_ @® 1/16 DECODER
cs, <~o ADDRESS BUFFERS AND
a, © INVERTERS

| eels: Lealenseleendsnnd meet sseenaeene vets

Dour © WRITE AND
SENSE AMPLIFIERS

LE EE

16 x 16

MEMORY ARRAY

Lt. A,
Gee

| uw352 1 @,,
Ly One
rt an> iO)
= one A6
ry "a O,,
= <

High Speed Fully Decoded 256-Bit RAM

Pin Designations

Voc = Pin 16

Gnd = Pin 8

Pin Names: |

Din Data Input -

Ag-Aq Address Inputs

WE Write Enable Input

CS,-CS, | 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.
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100000191

ADDRESS INPUT

ADDRESS INPUT

ADDRESS INPUT

ADDRESS INPUT

ADDRESS INPUT

(LSB)

ADDRESS INPUT

ADDRESS INPUT

Ag

As

Ag

A3

Ao

Ay

A2

GND

Logic Symbol

cs, QO,

O2

03

(} t) fi] fi fi ft) fh
Pin Configuration

= —_ a

UUUUUUUU
N = oo

cc

A, ADDRESS INPUT

(MSB)

CS, CHIP SELECT 2

CS, CHIP SELECT 1

0, DATA OUTPUT

(LSB)

0, DATA OUTPUT

O, DATA OUTPUT

‘0, DATA OUTPUT

(MSB)

High Speed Fully Decoded

1024-Bit Read Only Memory

Pin Designations

Voc Pin 16

Gnd = Pin 8

1]

The 100000191 is a fully decoded 1024-bit read

only memory organized as 256 words by 4 bits.
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ADDRESS INPUT

ADDRESS INPUT

ADDRESS INPUT

ADDRESS INPUT

ADDRESS INPUT

(LSB)

ADDRESS INPUT

ADDRESS INPUT

Aa

A3

Ag

Ay

A2

GND

Logic Symbol

CS,

Pin Configuration

(ti fi ff) tf) fi
1 — 16

2 16

3 14

4 13

5 12

6 11

7 | 10

8 9 UUUUUUUU

1TOO000192

cc

A, ADDRESS INPUT

(MSB)

CS, CHIP SELECT 2

CS, CHIP SELECT 1

O, DATA OUTPUT

(LSB)

O, DATA OUTPUT

0, DATA OUTPUT

0, OATA OUTPUT

(MSB)

High Speed Electrically Programmable
1024-Bit Read Only Memory

Pin Designations

ele = Pin 16

Gnd = Pin 8

The 100000192 is a 1024-bit (256 word by 4 bit)

electrically programmable ROM. AII 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

Functional Block Diagram

8 5

OVcc Q CONTROL

VOLTAGE

VREF

AAA vVvVv =
4

P——) RESET

6

THRESHOLDO- COMPARATOR F-————4

vVY¥vV aAAA 2

COMPARATOR © TRIGGER

VV x

HbaAAure
7?

DISCHARGE © “|

; FLIP-FLOP

|
OUTPUT _

STAGE

6 output 4 GROUND
3

Timer

Pin Designations

1, Ground 5. Control Voltage

2.. Trigger 6. Threshold

3. Output 7. Discharge

4, Reset 8. Voc

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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OUTPUT 1

ne [2]

OUTPUT 2 CG

ne [4]

3

TOOOOO0194

Pin Configuration

VJ

INPUT 2 [5] AY

INPUT 1

Vas

6

?

a) Vse

3] nc

a] OUTPUT 4

iy) ne

70] ourpuT 3

rg] INPUT 3

8] INPUT 4

VecO

9 OUT

% M5003

R; = 3002
Rz = R3 = 1.62

Rg =1KQ

required.

Quad MOS Clock Driver

Logic Diagram/Pin Designations

Vgg = Pin 14

Voc = Pin 7

The 100000194 is a monolithic quad driver
designed primarily for use as a: 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
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100000195

Pin Configuration | 8-Input Positive-NAND Gate

NC | H G NC NC Y Logic Diagram/Pin Designations

Gnd = Pin 7

NC = No internal

connection

Positive logic: Y = ABCDEFGH
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VCC 4yv 4B .

Pin Configuration

4A 3Y

1OOO0OO0196

Quadruple 2-Input Positive-NOR Buffers

With Open-Collector Outputs

14 13 12 Nl 10 9 8 Logic Diagram/Pin Designations

Gnd = Pin 7

Positive logic: Y = A+B

wn

1Y 2Y 2A
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100000197

| Monostable Multivibrator

Pin Configuration Logic Diagram/Pin Designations

Vcc = Pin 14

Gnd = Pin 7

Truth Table

ty Input tn+1 Input Output

&B B

5 <
OQa

oe z25

>ped >DO > ps >boEXT= =
2 l

Inhibit

Inhibit

Inhibit

One Shot

One Shot

One Shot

One Shot

Inhibit |

Inhibit

Inhibit

Inhibit

Inhibit

Inhibit

CAP~ o

INT©LWW
oO NC

Sot bd bs bd Bt ot bd td to So tt pd it bd rt pt ot bd et do Prot ee i ee oe Pe nt tt et pt ot tet et
2V

0.8VVA Ry |g CF Be td td kt tt bd tdmom
isis CeO OOM eM KM rm

Notes:

1. t, = time before input transition.

2. tn+1 = time after input transition.

3. X indicates that either a High or Low may

be present.

NC = No internal connection.
5. Ay and Ag 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,

6. Bisa positive Schmitt-trigger input for slow

edges or level detection and will trigger the

one shot when B goes to High level with either

Aj or Ag at Low level. (See Truth Table.) f

7. 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. .

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

9. To obtain variable pulse width, connect

external variable resistance between pin 9

and pin 14. No external current limiting is

needed.

10. 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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100000197
Continued

The 100000197 is a TTL 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.

a, . » .
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 Vcc 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

de 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 Vcc range for more than six

decades of timing capacitance (10pF to 10uF) and

more than one decade of timing resistance (2k? to

40k). Throughout these ranges, pulse width is

defined by the Teens tp(out). = Cr, Rr log,2.

Duty cycles as high as 90% are achieved when us-

ing Rp = 40k. Higher duty cycles are achievable

if a certain amount of pulse-width jitter is allowed.
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100000198

Pin Configuration

- QUTPUTS

CARRY aA nnn, ENABLE
Vec OUTPUT On Qg Oc QD T LOAD

16 [J 15 Ly 4 E13 Ly 12 Ly at Ly LY 9

CARRY OQ, Og Qc OpENABLE

OUTPUT T

CLEAR LOAD

ENABLE

. DP

i2tiatiafistiel zt] al
CLEAR CLOCK A 8 CD ENABLE GND»

Pp

DATA INPUTS

LOAD

DATA

A

OB

DATA

B

CLOCK

CATA
c

DATA

D

CLEAR

ENABLE

P

T RIPPLE
CARRY

Synchronous 4-Bit Counter

Pin Designations

Voc = 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

100000199 /100000204

Voc 6a 60 sO 50 40

[15 LJ 14) 13 1] 12 1) 1 Ly yy 9

4a CLOCK

Qa D Oo a o Qa

cK cK cK 7

CLEAR CLEAR CLEAR

CLEAR CLEAR CLEAR

cK cK cK

Q o bd Q o Qa

CLEAR 10 10 2D 2a 30 3a GND

100000200/100000205

16} 15 U4 UL} 13 |) 12 LE 1 Ly Ly 9

CLOCK

— .

a Q a 8

GACLRcK cKeLR

A _D D

5

D D
cuack CKeval

a a Q a

TAP 2 asp 4g sdb eq 7) 8

CLEAR 10 14 1D 20 20 2a GND

Functional Block Diagrams

100000199 /100000204 100000200/100000205

(4) {2}1D (3) D o (2) 10 10 1D oe

—d> ex o> cx
—f (3)

CLEAR CLEAR

20 {a D of 20 2D {s} oO ap

eo ck eo x
_| (6)

CLEAR CLEAR

, 7 ‘

{6) 7 2)
3D D of 30 3D oD ght)

e+-o> «x ed> cx

-y ay
oe

CLEAR CLEAR

, 4

43) (15)
ap D op aa 4D D of

e+e «x rTP
cLocK (9) a ia)

CLEAR CLEAR

{1}
CLEAR

5D (13) D Q (12) 50

@-L-O> cx

CLEAR

4

+6D {14} D e (15) 60

@-+-a> ck

crock | 2
CLEAR

a)
CLEAR

. . dynamic input activated by transition from a high level to a low level.

2a

3Q

30

Hex-Quadruple D-Type Flip-Flops

with Clear

Note: 100000199 and 100000204 - Hex

100000200 and 100000205 - Quadruple

Pin Designations

100000199 and 100000204

Gnd = Pin 8

100000200 and 100000205

Vcc = Pin 16

Gnd = Pin 8

Function Table

(Each Flip-Flop)

Inputs Outputs

Clear Clock D | Q Q*

ou x xXj]L 4H

H f H H L

H t L|L HD

H L xX Qo Qo

Notes:

H_ = high level (steady state)

L = low level (steady state)

X = irrelevant .

f = 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 Shottky

devices.
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Pin Configuration

100000201

OUTPUTS , DATA

of N——_——~ WORD INPUT
Vcc Qa Og Qe Qp CLOCKSELECT C1

{16 |} 15 ff 4 || 03 {12 t 14) 9 {_

Q Q Q Vo sowsA B Qc Dock

B2 C1

A2 Al B1 c2 D2 D1

- . pam pasa pnd

1 2 3 4 5 6 7 8

\ 82 A2 Al B1 C2 D2 D1 , GND

WV
DATA INPUTS

Logic Diagram

Ai (3)

(10) .
SELECT “te — fs ag }® on

ag—2! | -—Ob cK

4 >

(4)
B1

q 
(14)

" S QB Qg

aot! | eo ck

R

(9)
ci

q (13)
S Qc

2 2 
@-OP cK

R

D1 (7)

| Sap (12) Op

p26 
@—-OP cK

R

a) IY.CLOCK Ve

a> a. ‘Dynamic input activated by a transition from a high level
to @ iow level

Quadruple 2-Input Multiplexer

With Storage

Pin Designations

Gnd = Pin 8

Function Table

Inputs Outputs

Word .

Select Clock] Qa Qp Qc QD

L | al bl cit dil

H | a2 b2 c2~ d2

x H Qa0 Qpo0 @co QD0

Notes:

H = high level (steady state).

L = 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.

QaAo> QR: etc. = the level of Qa, Qn, 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 (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

clocked to the output terminals on the negative-

going edge of the clock pulse.
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Vcc

100000203

13-Input Positive-NAND Gate
Pin Configuration

M L K J H Y Logic Diagram/Pin Designations

Voc = Pin 16

Gnd = Pin 8

Positive logic: Y = ABCDEFGHIJKLM

Note: The 100000203 is a Shottky device.
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100000199 100000200

1 00000204 100000205
Pin Configurations

- 100000199/100000204 _

iD 5D 50 40 "4Q_ CLOCK

3a GNO

100000200/100000205

Veo 40a 40 30.30

16 LJ 15 1] 14 1433 Lf 12 La

30 CLOCK

g

eal

o fo)

CLR ec;
Ao

6 VO

dcunc® © kev p
EN 17a a Q a

Y a. CL

| 2))3 5/16 ]} 7 8

CLEAR 10 16 10 20 26, 20 GND

3D

40

5D

Hex-Quadruple D-Type Flip-Flops

| with Clear

100000199 and 100000204 - Hex

~ 100000200 and 100000205 - Quadruple

Note:

Pin Designations

100000199 and 100000204

Gnd = Pin 8

100000200 and 100000205 ©

Vcc = Pin 16

Gnd = Pin 8

Function Table

(Each Flip-Flop)

Inputs

Clock

x

Clear . D

X

H | H

L

X

f

f

Lmom
Notes:

H_ = high level (steady state)

L

xX Wood
low level (steady state)

irrelevant

CLOCK

Functional Block Diagrams

100000199 /100000204 100000200 /100000205

= D of 10 wo D 2)

—a> cK —a> cK
me)
aft

CLEAR CLEAR

. 15) 17)(4) D op 20 2D D -——

p> ck e+ cx
6)

CLEAR CLEAR

, 1 (

(6) 7) . (12) (10
Dd fmm 3 3D D. oe

+> «x e+ cx
. ~ § (11)

oer

CLEAR CLEAR

, «

: (13) (15)ay > ol ag 40 D ope

+> cx eo cx
crock _ faa

CLEAR CLEAR

? CLEAR » dso 4]
(13) D op?) 55

@—+-o> cx

CLEAP.

4

(14) 5
dD ak 6a

eo cx

(3)

CLEAR

mM |
CLEAR

4Q

: . dynamic input activated by transition from a high level to a low level.

f = 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 Shottky
devices,
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100000206

Logic Diagram

Ao Bo AY By = A2

Fa) Fo Te Ys Pie
r =a —~- Fe Arte TH TH

|

|

|

A-Bit Quad Exclusive-NOR

Logic Diagram/Pin Designations

Gnd = Pin 7

Truth Table

A B f

0 0 1

1 0 0

0 1 0

1 1 1

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 Shottky device.
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100000207

Pin Configuration

—_

&’ WwW PAP rire u

6 opp EVEN | 9

7 [| ono INHIBIT | 8

Logic Diagram

ODD

OUTPUT

(6}

EVEN

OUTPUT

(9)

{ )=Denotes Pin Number

9-Bit Parity Generator and Checker

Logic Diagram/Pin Designations

Voc = Pin 14

Gnd = Pin 7

Logic Equations:

Odd =

P;o@ Poo Pg o Pg @ Ps o Pg oO Py © Pg @ Pg

Even =

P, ® P99 P3 o Py o Ps @ Pg o Px @ Pg @ 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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106000208

po us Logic Diagram. . a 256- Bit Bipolar F Programmable ROM || |

Logic Diagram/P Pin Designations

Voc = = Pin 16
Gnd = Pin 8° ° La

~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.

32 x 8 ARRAY .

Note: The 100000208 is a Shottky device.

(1) (2) (3) (4) (5) (6) (7) (9)

Functional Block Diagram

2x8

ARRAY

TTT
(32 TOTAL)
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Logic Symbol

20 21 22 23

reLL

100000211

Dp 01 02 93 Eq Ey EQ Fg

1 ———-Qy WE

Mo

16 ———O Ao. Mo

17 —OF AY My

18 ———aQy AD Mo

19 ———y AZ M3

0 Oy

K—- 10

p———— 9

Pp 8

a ae

fant

03

18

Pin Configuration

Oy

13 i

/

91 IMo Ag

10 [| Mo 03

nto, 05

Mo Mo Ay My

O OG Of @®®O ©©

| ch. pA

_ &
Eg m

© Hip |
®o Pee ree 2 OY

A Tr ——~F | | | HY >
© r —T 4 My 4 x
By To Ir a 2 @
w (22 | +t Ly

ES __ |

° pS co I cr 3®
i r FH | 4H HO

i
@ Ly
D3 TF 7 7

* 2"=D | a) = Oc
Ag Mo Az Mg

~ O-=PIN NUMBERS

16-Bit Associative-Content

Addressable Memory

Logic Diagram/Pin Designations

Voc = Pin 24

Gnd = Pin 12

The 100000211 is a high speed 16-bit associative

random access memory. It is a linear select

4-word by 4-bit array which performs the equal-

ity search on all bits in parallel.

With the bit enable lines (Eg - E3) LOW, the out-

puts (Mo - M3) go HIGH if associated stored data

‘matches the descriptor bits (Dg - D3). If a bit
enable line is held HIGH, a match is forced on

the corresponding bit in all the words regardless

of the state of the descriptor bit (D9 - D3). An

inverter is connected to the match output Mg to

give its negation Mo.

A word is addressed by having an active LOW on

the appropriate address line (Ag - Ag). Any
number of words may be addressed simultaneously.

Data can be written into the memory through the

data inputs (Dg - Dg) under control of the address
inputs and the appropriate bit enable (Eg - E3)
when the write enable (WE) is LOW.

Reading can occur either during an equality search

or awrite operation. If a single word is ad-.

dressed that word will appear at the data outputs -

(Op - 03). 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.

All outputs are uncommitted collectors allowing

maximum flexibility in output connection. In

many applications, such as memory expansion,

the outputs of many of these devices can be tied

together. In other applications the wired-ORis

not used. In either case, an external pull up

resistor must be used to attain a HIGH at an

output.
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Vsx 1

NO CONNECTION 2 q
WRITE ENABLE 3 [

DaATAOUT 4[

Vpo 50

a, 6 (|

Ag 70

a, 8f

re of
Ag 10[]

Ay 1

CLOCK 1

100000214

Pin Configuration

22 CHIP SELECT

fy 29

1} 20

'] 19

|] 18

17

} 16

15

rf} 14

13

DATA IN

Vss-

CLOCK 1

CLOCK 3

CLOCK 2

A,

A3

A?

Ay

12 Ao

(PRECHARGE}

BIT SENSE LINE

a
@

€t----4}----

Schematic

CLOCK 3 a

. STORAGE CAPACITOR

Ao At Az Az Ag

LITT
TTL BUFFERS

Ty

'

CLOCK 2

nT a

Vss

Block Diagram

MEMORY MATRIX

MULTIPLEXER

1

|

1

5

i

i

i

1

t

|

1

64

1 of 64 ROW
DECODER TTL BUFFERS

|

As

As
i

t

t

t

!

'

i

I
a

bel"

A

. Yoo

DATA CONTROL REGISTER p$———4 1/0 CONTROL

DATA IN OATA GUT

I——-O WRITE ENABLE

———0 Vs

Chi? SELECT .
a0 Vig

_ coders to the addressed column where To, the

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 T,, 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 tj9, the clock 1 to clock 2

delay time.

Clock 2, the read clock, is channeled by the de-

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

Ty 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 T3,

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

(Ag ~ A4).

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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100000214
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 multiplexer 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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1000001 40 100000141 100000142
100000148 100000149 100000215

10000021 6 100000217 1 00000218

100000219

Pin Configuration — 256-Bit Bipolar Read Only Memory

O| os 76] Voc Logic Diagram/Pin Designations

- Gnd = Pin 8
03 3 . 14] Ag .

o..a 1A These high speed, electrically programmable,
4 3 fully decoded TTL bipolar 256-bit read only

0, 5 121 A, memories are organized as 32 words by 8 bits.

O46 11 A, Memory expansion is simple; three-state outputs
6 . are provided on the 100000215; uncommitted col-

0. ? 10 Ao lector outputs are provided on all other devices.
0 : Each device has on-chip address decoding and

GND(& 3] 8 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
6 for both programming and reading.

‘9

OUTPUT CHIP 8
BUFFER EnaBLe [7 OCE

256 BITS

(32 x 8) Veo (16)

MEMORY GND - (8)
CELLS

1 OF 32

DECODER

ADDRESS

BUFFER

C c | 12 L | 14
Ao A, Ay A, A
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9

{0

Emitter |]

| |

weij3-——_—_—+

Logic Diagram

penne nsnnantil

100000221

Expandable Dual 2-Wide 2-Input

AND-OR-Invert Gate

Logic Diagram

Positive Logic:

8 8 = (9-10) + (13° 1) + (Expanders)

Negative Logic:

Collector {2

8 = (9 + 10)- (13 + 1)- (Expanders)

2

3

4---——_—

Circuit Schematic

1/2 OF CIRCUIT SHOWNT

% 6| o— verter. The other side consists of two 2-input
One side of this dual device consists of two 2-input
AND gates ORed together and driving an output in-

gates ORed together, driving an output inverter,
and the ORing nodes are available for expansion.

“Vee
12 14 10 9

9 @ 9

<

24kZ | g00g 2.43 602

13 1 |
1

e

2502 500 zk $3.5 k

4

If Nf
"1 7

nd

TOther half of circuit omits expander inputs.

| | | |
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100000222

Pin Configuration

1Rext/ 1 . 2
Vcc Cext Cext 10 20 CLR 2B 2A

16 15 14 13 |__| 12. Li i 10 9 _.

Q | CLR V
ed a

A in] ||

Ld
x

“! (
@)

poe ee ee

6 7

1A 1B 1 14 20 2 2 Rext/ GND

CLR Cext Cext

Dual Retriggerable Monostable

Multivibrator with Clear

Logic Diagram/Pin Designations

Vcc = Pin 16

Gnd = Pin 8

Truth Table

Inputs Outputs

Clear A _ B Q Q

L xX XxX L H

Xx H X L H

x xX L L H

H L f SJL UP

H 4; H | tL WE

t L Hj] ft .1F

Notes:

H = high level (steady state).

L = low level (steady state).

t = transition from low to high level.

4 = transition from high to low level.

JL= one high-level pulse,

“Lr= one low-level pulse.

X = irrelevant (any input, including transitions).

An external timing capacitor may be connected

_ between. Cext and Rexi/Cext (positive).
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Pin Configurations

“100000185 100000223 "

100000185

SELECT DATA OUTPUTS

ENABLE —_/\. iN

Voc 2G /2A 28\/2YO0 2¥1 2¥2. 2¥3%

_} 16 Lj) 15 Ly 14 13] | 12 a i 101] 3

G A B YO. Yl Y2 |
Y¥3fo4

G

; A B YO Yt Y2.~ ¥3

1 2 3 4 5 6 7 8

1G 1A 1B YO tY1 1T¥2 1TY3 GND

ENABLE ——_ -——/ —
SELECT DATA OUTPUTS

100000223

DATA OUTPUTS
AN

Vcc /V0 1 Y2 Y3 #Y4 Y5 Y6°

16 | | 15 141413 12 W 10 9

YO. -Y1Y2. ¥3. Y4.Y5

A Y6

B C G2A G2B G1 Y?7

=

1 2 3 4 5 6 ] 8

A B C .G2A G2B G1, Y?7 GND

\ —/ /\ \/ / output
SELECT ENABLE

Decoders-Demultiplexers

Logic Diagram/Pin Designations

Gnd = Pin 8

Function Table - 100000223

Inputs Outputs
Enable Select

G1 G2*C B AlYO Y1 Y2 Y3 Y4 Y5 Y6 Y7

X H XK X X{H H H H H H H H

L XxX X X Xi{iH H H H H H AH H

H L LL LiL H H H HH HG

H L LL HIH L H H H H H #B

H L L H .L{j|H H L H H H H HH

H L LH H{|H H H LH HB HB

H L H L LjiH H H H L H H H

H L H L HIiH H H H H L AH H

H L H H LiH H H H H H L H

H L H H HiH H H H H H H |L

*G2 = G2A + G2B ~

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

Function Table - 100000185

(Each Decoder/Demultiplexer)

Inputs Outputs
Enable Select

G B A YO Yi Y2 Y¥3

H x XxX H H H H

L L L L H H H

L L 4H H L H H

L H L H H L H

L H 4H H H H L

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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ENABLE 1G

. (2)

secect J '*
INPUTS 1B

1ENABLE 2G 8)

(14)
A

SELECT

1INPUTS 2B! 3)

(6)

ENABLE

| 1NPUTS G2A (4)

G28 ie)

A

SELECT B

INPUTS

100000185 100000223
Continued oe

Logic Diagrams -

100000185

DATA

OUTPUTS

P DATA

ya[ OUTPUTS

) ¥7

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.
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' Pin Configuration

vy, CoA L)

100000224 |

NcCojz2 ' 72 »toy,
Nc C7] 3 26(7) s8

si6 Coh4 26{() $7

$15 (16 24[j} S6

$146 23(—_) s6

$i3 C7 22] s4

siz 6 21] $3

siuCoje 20[_) S2

si0 C10 veto} 1

seq 19] E,

GND (}12 VT) Ao

Viet (2913 14 16 16( J Ay

a3 CTT aA

TOP VIEW

V, COMMON TO SUBSTRATE

S|

$2

$3

$4

sé

> $7

$8

sg

Sto

Stl

si2

S13

Si4

SI5:

$16

16-Channel Analog Multiplexer

Complementary MOS (CMOS)

Decode Truth Table

On

Switch>w >DO > pak >Oo mejan)

None |

1

ono NI Oo FP WwW DH
rheoT te © DP = ©ee ed oe el oe mR OOF RP OOF Fe OO Fe HE OO MMet et eB OO Oo OF RF Fe RF OO oO oO kK a OF OF OF OF OF OF Oe Oo MM Ph pom fk kph rh frm fmk ph kk fe fh fk eek pk = oO

Logic "1" = VAH > 2. 4V |

Logic "0" = Vay, < 0.8V

The 100000224 is a single-pole 16-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 4-bit

binary word input plus an Enable-Inhibit input.

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.

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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vy;

Ob

NC

S8b

S7b

S6b

S5b

S4b

$3b

$2b

S1b

GND

Viet

NC

Pin Configuration

28 27

26

25

24.

23

22

21

20

19

18

7

16re erw NN =~ ©
14 15

TOP VIEW

100000225

Da

S8a

S7a

S6a

Sa

S3a

S2a

Sla

E,

Ao

Ay

V; COMMON TO SUBSTRATE

Functional .Diagram.

Vv Vo V

Da

Sla

S2a

S3a

84a

$5a

S6a

S7a

$8a

S Jb

S2b

S3b

S4b

$5b

» Sb

S7b

S8b

Db

A2>

8-Channel Differential Analog Multiplexer

Complementary MOS (CMOS) .

Decode Truth Table

Ao |A1 | Ao | En On Switch

xX |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 |o |o | 1 5

1 0 1 1 6

1 1 0 1. 7

1 1 1 1 8

Logic '1" = Vay >2.4V

Logic "0" = Vay, <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 ''l'' 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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Pin Configuration Dual Peripheral Driver

Pin Designations

Vec Bo . Az X . De
: Vcc = Pin 8

|. , |. |, Gnd = Pin 4

Truth Table

| A |B x

0 0 1

0 1 0

1 0 0

1 1 0

The 100000228 is a dual NOR peripheral line
1 2 3 4 driver with output transistors rated up to 300mA

continuous current. Both output transistors can

A, B, X, GND sink this current time at the same time, bringing

maximum chip power dissipation to 820mW.

Switching speeds are compatible with standard

TTL and logic levels interface directly with TTL,

DTL and LPTTL logic families.
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100000118 100000229
100000298 100000299

Pin Configuration

STROBE Iw GN D Ow. ST ROBE GND
Vec+ IS 2 25 NC |

16/15 (4) 14 E413 L) 12 LJ) i Ly Ly 9

rMafatiathisteli7t\s

NC TAL 12, “Vreg +Vre¢ AL 2A2, Voc ©

INPUTS INPUTS

Dual Sense Amplifiers

Logic Diagram/Pin Designations

Voc. = Pin 16

Voc = Pin 8

Gnd 1 = Pin 9

Gnd 2 = Pin 13

NC = No internal

connection

Positive logic: W = AS

Truth Table

Inputs Output

AS W

H H L

L xX H

x L H

Definition of logic levels:

Input HH L x

A* [Vip > Vrmax | Vip < Vrmin | Irrelevant

Ss Vy > Vinmin VT x Vitmax Irrelevant

* A is a differential voltage (Vjp) between Al and

A2, For these circuits, Vp is considered

positive regardless of which terminal is positive

with respect to the other.
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100000231 ©

Pin Configuration

GCyi aed 14] v*

cno (, 7 8 7 V— (Substrate)

Functional Block Diagram

1c

; 1Y¥ 1B

1A |

STROBE G ‘ 1E

Oo—-—<¢

2c

2€

Dual Peripheral Driver

Pin Designations

V+ = Pin 14

-V- = Pin 8

Gnd = Pin 7
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Ay (15)

Ag (1)

Ag (2)

Ag (3)

A3 (4)

Ag (5) C

A, (6)

Ay (7)

CS} (13)

CS (14)

0

FROM

10F 8

DATA

SELECT

f

100000232

Pin Configuration

16

15

14

12

VW

Functional Block Diagram

ADDRESS

BUFFERS

& 32 x 32 BIT

DECODERS MEMORY ARRAY

ADDRESS

BUFFERS

0, (12) 05 (11) 03110) = 0419)

Schematic

Output Circuit

¢ O Vec

p——O OUTPUT

cr 7~ Tee

'

1

i

iTO

OUTPUT

secect t
10F By

DATA

SELECT §

|

= t

Lo. ~- = al

FROM ENABLE

GATE

1024-Bit Field Programmable

Bipolar PROM

Pin Designations

Vec= Pin 16

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

Pin Configuration

1A .

1B

2A

2B

3A

3B

4A

4B

(4
SELECTS

STROBE G

Logie Diagram

INPUTS INPUTS

VCC STROBE 4A 4B 4Y 3A 3B 3Y

416 (715 Lf 4 713 |) 12 LL 10 9

G 4A 48 4Y 3A 38

S 3Y

1A 1B 1Y 2A, 2B o2Y

1 2 4 5716 7 8

SELECT .1A 1B 1Y 2A 2B 2Y GND

TM OUTPUT " OUTPUT
INPUTS INPUTS

Quadruple 2-Line-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 inputs.

Function Table

Inputs | Output

Strobe Select A B Y

H x x XX L

L L L xX L

L L H X H

L H xX L L

L H xX 4H HH

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 Shottky device,
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Tae

100000135 100000234

Pin Configuration

Vee OA Qg A OD clock s1 SO

16 1) 15 |] 14 1} 13 1) 12 |) WL} 10 1] 9

Qa QB Qc Qp $1
CLOCK

CLEAR SO

R oA BOC D L

TGP 27737) 4) sy] 6 yy 7 yy 8

CLEAR SHIFT A B Cc DO. SHIFT GND
VyRIGHT LEFT

SERIAL PARALLEL INPUTS SERIAL

INPUT INPUT

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

and Clear Sequences

clock JLELPLILIFLPLILYI PLY LP Pp LPP Py Lys
: i

MODE (Ser i : Lt
CONTROL et :
INPUTS 7 Lo Y

“—— T 1 t i
to

CLEAR LI tof T l J
. ty 14 i

1 1

seriac{ R i 1 if Lt ks pee Oe pee
DATA roto 4 ro ! I
INPUTS | L tt t iif l J | j l J Li

rT 1 rt ! Hi

A fA La ! i l
1 1 I ' ' I |

t C I , 1 1 i

PARALLEL | 8 poi Lot \ I

DATA rit —

INPUTS. } C SAL Lt i t
et to 

— 7 i

D Li i i i
|I ' t

t

OUTPUTS

Op 77 p

je SHIFT RIGHT—+| fe SHIFT LE Fre — tert ——a
CLEAR LOAD LEAR

A-Bit Bidirectional

‘Universal Shift Registers

Pin Designations

Gnd = Pin 8

Function Table

INPUTS — OUTPUTS

MODE SERIAL | PARALLEL
CLEAR S1 So CLOCK LEFT RIGHTTA B&B CD Qqg Ag Ac AD

L xX xX x x x xX KX X XEL L L L

H xX xX L x x X X X X]Qa9 Apo 2co po

H H oH t x x a bocd a b c d

H L oH t x H xX X X X] H Qan ABn ACn

H L oH t x L xX X X X] Lb OQp~n Agyn GCn

H HOL t H x X X X X]Qgn Gen Apn H

H HOLL t L x X X X X]QBn Gen Apn L

H LoL x x x X X X X{Qao Cgpo Aco Apo

high level (steady state).

low level (steady state).x Fe I

irrelevant (any input, including transitions).

t = transition from low to high level.

a, b, c, d = the level of steady-state input at

inputs A, B, C or D, respectively.

Qao> @po, Qco» Qpo = the level of Qa, Qp, ~~
Qc or Qp: respectively, before the indicated

steady-state input conditions were estab-

lished. -

Qay Qpy Qen Qpn = the level of Qa, Qp,
Ang Bre ny Trespectively, before the most

recent t Dy -ansition of the clock.

Note: The 100000234 is a Shottky 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 Q,

toward Qn)

Shift Left (in the direction Qn

toward Q,)

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 81, 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 So is high

{

' and 8; is low. Serial data for this mode is en-

_ tered at the shift-right data input. When Sp 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 units are low. The mode controls

of the 100000135 should be changed only while

_ the clock input is high.

Logic Diagrams

SHIFT PARALLEL INPUTS SHIFT

RIGHT A
SERIAL af SERIAL
INPUT A 8B c 0 INPUT

12) a 4 15) wil a
so? r

MOOE q
CONTROL

3 .

{ 1
[i » }

i Lo am LJ |

:

croc, 2" :
CLEAR —{>o— + > + !

m h b I

CLEAR CLEAR CLEAR a CeeAr |

> ck —d ck L-t> ck Ld> cx ‘

IS Gal s op Ld >—4s ack-@ id >—|s ooh+

14a) 113s 12
On 8 Qc ap

PARALLEL OUTPUTS

PARACTEL INPUTS,

SHIFT

€

SERIAL

INP’

d> -+.. dynamic input activated by a transition from a high level to alow level. -

100-220



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.

om

/

Pin Configuration -

- 100000235

1B

Vcc 1C 1Y 3c 3B so 3A 3Y

__| 14 13 12 1" 10 9 8

4

| 2 3 4 5 6 7

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

Triple 3-Input Positive-NAND Gate

Logic Diagram/Pin Designations

Vcc = Pin 14

Gnd = Pin7

Positive logic: Y = ABC

Note: 100000235 is a Shottky device.
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Logic Diagram

Ag. 89 Ay By Bo A3 B3A2

Pay (2) (6) | 8) 9 10) an P isi (1a)

f t tp
913) V4) 2 42) (93)

100000236

2-Input, 4-Bit Digital Multiplexer

Logic Diagram/Pin Designations

Vcc = Pin 16

Gnd = Pin 8

Truth Table

Sy

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 So = Sy = 1 can be used to
facilitate transfer operations in an arithmetic

section.

Note: The 100000236 is a Shottky device.
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100000237

Pin Configuration Triple 3-Input Positive-AND Gate

Vcc 1C TY 3c 3B 3A 3Y Logic Diagram/Pin Designations

|| j3}j2tjutjoL_ts Lis = | Voc = Pin 14

Gnd = Pin 7

Positive logic: Y = ABC

> Note: The 100000237 is a Shottky device.
bn

1 2 3 4 5 6 7

1A. 1B 2A 2B 2C 2Y GND
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Vee

100000247 100000238

100000154 100000117

Pin Configurations

B2 A2

Al

Vec

2 3

BI x1

100000247 /100000238

B2 A2

7 6

C—

[—

Aj

Vec

[.

2

B1

B2

!’

x4

100000154

A2

C—

C—

Al. B1 x1

100000117

GNO

Dual Peripheral Drivers |

Pin Designations

Voc = Pin 8

Gnd = Pin 4

Truth Tables

100000247 and 100000238

Positive logic: AB=*%

B Output X*

mt Ore © |] > het ps CO OO ms OO ©
KING Output < 0. TV

trae Output < 100A

100000154

Positive logic: AB=X

AL B | Output X*

0 0 1

1 0 1

0 1 1

1 1 0

*''0'' Output < 0. 7V
way Output < 100A

— 100000117

Positive logic: A+B=X

A B Output X*

0 0 0

1 0 1

0 1 1

1 1 1

*"'0" Output < 0.7
"1" Output < 100,A

These devices are general purpose dual peripheral
drivers, each capable of sinking two independent
300mA loads to ground. In the off state (or with
Vcc = OV) the outputs will withstand 30V. Inputs
are fully DTL/TTL compatible.
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100000233 100000240

Pin Configuration

INPUTS INPUT

A

S
OUTPUT prosemn\ememnen OUTPUT

Vcc STROBE 4A 4B 4yY 3 3B 3Y

WG LFS 1) 141713 |] 12 |) 1 | to Ly 9

4
G 4A 4B ay 3A 3B

1A 1B 1Y 2A 28 2Y

PEP 27; 3p 4 yp oy; ed) 7 ty 8

'. SELECT 1A 1B 1v 2A 2B 2Y GND

OUTPUT OUTPUT
INPUTS INPUTS

Logic Diagram

1A

1B

2A

2v

2B

3A

3Y

3B

4A

ay

4B

(1)

SELECTS

STROBE G

Quadruple 2-Line-To-1-Line

Data Selector/ Multiplexer

Pin Designations

Veco = Pin 16

Gnd = Pin 8

Positive logic:

Low logic level at S selects A inputs.

High logic level at S selects B inputs.

Function Table

Inputs Output

Strobe Select A Bi Y

H x xX xX L

L L L xX L

L L H X H

L H xX 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 Shottky device.
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100000241

' Pin Configuration

ADDRESS ADDRESS

INPUTS INPUTS

Vcc Te INPUT ENABLE’G E
= 16 7 7 7 t tL} 10

C HDi WE i fb
A E

B ME Y D

ri2tiahalistiseti7ts
A By MET ME2 ME3 OUT- D GND

ny PUT
ADDRESS ADDRESS»
INPUTS INPUT

Functional Block Diagram

ADDRESS INPUTS

H c B A.

[oa fos) [121 jn

4.70-16-LINE DECODER

256-BiIT MEMORY

MATRIX ORGANIZED

16-BY-16

ADDRESS Tor
> INPUTS

e —24 pecoper TUTETTT TTT ETE rity
EUV TUES, OUTPUT

{6) Y

256-Bit Read-Write Memory

With 3-State Outputs

Pin Designations

Voc = 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 |ofCommon 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 Shottky device.
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100000242

Four Channel Programmable Amplifier

Truth Table

Pin Configuration

Dy Do EN Selected Channel

' DECODE “Ti L L H 1
‘a IF CONTROL ac L : H H 9

2 15

ENABLELs > ems H L H 3
>

, [4] : GND 3] H H H 4

[5 “ ren x xX L None
[e+ ve [nb

e . fio]
OUT

o “EP | 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

Pin Configuration Operational Amplifier

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-
fier. The device provides very high gain, very

high slew rate and output short circuit protection.
OFFSET ADJ

IN+

Schematic

BANOWIDTH

CONTROL

avd RR? AS Ra
OFFSET WK 418k 1 96K 156K C3 cay
Oh ns OFFSET 1a 6pFE 4pF

7 po 039

os | {oso O38
. ~y

a4 TM
Q37

a a6

030 O31

INPUT - a? Q29
. O28

ag
a

O26

O46

24 1Caw wy

oag fo

a20 : #9 | a5}
45K R10 cr $R12 $R13 5.814 R15 R16

20K Tisne $1 6K 31 6K $2 8K 800 30
—oO V

UNPUT
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Vec

100000247 100000238
100000154 100000117

Pin Configurations

B2 A2 X2

=

C—

Al

Vec

2 |? |‘

B1 x1 GND

100000247 /100000238

82 A2 x2

, ode fs

Al

Voc

E

Al

PY
BI x4 GND

100000117

Dual Peripheral Drivers

Pin Designations

Voc = Pin 8

Gnd = Pin 4

Truth Tables

100000247 and 100000238

_ Positive logic: AB=X

B |} Output X*

- Oe © > Se OO aoe ©
*"0' Output <0. 7V

"4" Output < 100A

100000154

Positive logic: AB=X

A | B_ | Output x*

0 0 1

1 0 1

0 1 1

1 i 0

#0" Output < 0. 7V

"1" Output < 100A

100000117

Positive logic: A+ B=X

A B Output X*

0 0 0

1 0 1

0 1 1

1 1 1

#0" Output < 0. 7V

"1" Output < 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

Vcc = OV) the outputs will withstand 30V. Inputs

are fully DTL/TTL compatible.
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100000248

Sense Amplifier
Pin Configuration

, STROBE OUTPUT OUTPUT STAOBE NO Pin Designations
y A A GNo2 8 8 CONN. GND}

V+ = Pin 16
ie 18 1“ ls l,2 "je I. V- = Pin 8

Gnd 1 = Pin 9

Gnd 2 = Pin 13

These dual core sense ampliiers 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

I: [> [* [; js DTL/TTL compatible.

Cexy — y-

: FERENTIAL OFFERENTIAL
" INPUT A REFERENCE INPUT 8
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100000249

Positive-NAND Gate
Pin Configuration

Logic Diagram/Pin Desi nations

Vcc 2D 2c NC 2B 2A 2Y 8 ag / 8
14 13 1 1 3 :

- 2 ‘0 8 . : Vcc = Pin 14
Gnd = Pin 7

Note: The 100000249 is a Shottky device.
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Tt

aa

100000250

Quad Exclusive-OR Gate
_ Pin Configuration

Logic Diagram/Pin Designations
“F°

V = Pin 16
CC

16 15 14 13 t 2 i 10 Gnd = Pin 8

Truth Table

AILBIZ{1%

L/|L|]L| 8

L{Hi HI L

l 2 3 4 5 6 7 8 H L H L

L HiHILI HA

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.

100-235



.

fc

b

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.

100000252 100000128

Logic Symbol ,

1) 151109

) tit
~ PL Pa Pa PcPp

5——4CFy TCyfo— 12
9360/9366

CP. TCD DpO—13
MR a 9B 9 QD

LT14

Pin Configuration

1LPe ~ vec|_]6
2L]es “bbs
3a MRE 44

aLJcPp oH

SLyCPu — Tye
6LJ&c ALi

7LJ°p Pof_]10

sL_Jcno Pol_]o

Logic Diagrams

100000128

Pa ® tO) "@
PL

(LOAD)

re @

cPy

Tey
(CARRY

OUTPUT)

{uP

COUNT)

13cPp

(DOWN

COUNT)

MR

CLEARIG®) ®
aa

4 =.

Tp

{BORROW

OUTPUT}

Oa MapQo

100000252

Po PpaL Pa a
{LOAD} @)

Py

(uP @)
COUNT)

1

@

{CARRY

OUTPUT)

cPp

{DOWN @
COUNT)

MR

(CLEAR) (54)

{BORROW

OUTPUT)

@ Op Oa, QayQa,

© = PIN NUMBER

To.

Up/Down Decade and Binary Counters

Pin Designations .

Voc = Pin 16

Gnd = Pin 8

Mode Selection

(Both Counters)

MR | PL | CPy | CPp Mode

H x Xx x Preset (Asyn. )

L L Xx 4 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 4

CP = Clock pulse. . “ft

The 100000252 is a synchronous Up/Down BCD
Decade Counter and the 100000128 is a synchronous
Up/Down 4-Bit Binary Counter. Both counters

have separate up/down clocks,.,;parallel load

facility, terminal count outputs. for multidecade
operation and an asynchronous overriding master

reset.

These counters can be reset, preset and count up

or down. The operating modes:are tabulated inthe

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

cloek 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.) Both 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 shows the regular

sequence and in addition shows the sequence of

states if a code greater than nine is present in

the counter.

Continued ....
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TCy

TCp

TCy

TCp

100000252 100000128
Continued

Logic Equations for Terminal Count

100000252

= Q9-Q;1-Q9

100000128

= Q9-Q1-Q)-

State Diagrams

-Q3°

Q3°-

Q3°:

COUNT UP —_—_

COUNT DOWN -----

CPy

CPp

- independent of the conditions of the clock inputs.

~when the 100000252 counter is in state nine and the

Both 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 (Pa, Pp, Pc, Pp) will be

loaded into the counters and appear on the outputs

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 Parallel

Load is High and have no effect on the counters.

The Terminal Count-Up (TC) and Terminal Count-

Down (TCp) outputs (carry and borrow, respect-
ively) 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) and state fifteen

(100000128). Similarly, the terminal count-down

outputs are Low when their count-down clockinputs

are Low and both counters are in state zero. Thus,

100000128 counter is in state fifteen and both are

counting up, or both counters are in state zero and

counting down, a clock pulse will change the

counter's state on the rising edge and simultan-

eously clock the following counter through the ap-

priate 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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100000255

Pin Configuratior

ADDRESS A, ——d1 16 Vee SUPPLY VOLTAGE

ADDRESS Ap —~42 H5b- Ad ADDRESS

ENABLE —; —43 Mb A3 ADDRESS

ENABLE a 13-— ol DATA IN

ENABLE f3 —45 12 — WE WRITE ENABLE

DATA OUT D0 —46 n Az ADDRESS

ADDRESS Ay —47 10-— Ag ADDRESS

GROUND GND ——+48 9f—~ Ay — ADDRESS

Logic Diagram

, 16 WORD X 16 BIT

DECODER MEMORY

ARRAY

ADD

BUFFER

BIT SELECT

DECODER

BUFFER
OUTPUT

BUFFER

256 Bit Bipolar Random Access Memory

Logic Diagram/Pin Designations

Vcc = Pin 16

Gnd = Pin 8

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

More Care

High

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 Aj-Az inputs

which select one of the 256 words. The 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-Av 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 written into

the addressed word. The data out of the memory

during the write cycle is the complement of the

data written in. This allows checking ofthe 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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om

100000256

1024-Bit Programmable Bipolar

Read Only Memory

Pin Designations

Voc = Pin 16

Gnd = Pin 8

The 100000256 integrated circuit is a high speed,

electrically programmable, fully decoded TTL

bipolar 1024-bit read only memory, organized

as 256 words by 4 bits. On chip address decoding,

two chip enable inputs and uncommitted collector

outputs are provided.

The same address inputs are used for both pro-

gramming and reading.

100-239



: imi nlDGC PROPRIETARY - This mafual contains proprietary information of Data General Corporation (DGC) revealed for an ae ae eed i,
‘to service DGC equipment on the express condition that the information herein shall not be disclosed to others, and sha no p
whole or in part, or used in whole or in part as the basis for manufacture or sale of items, without written permission.

100000017 100000257

Pin Connections

PRESET PRESET

I bi

3 C Q 5 1] Cc Q 9

2 D 3 6 12 D 6 8

1 1

CLEAR CLEAR

Alternate Pin Connections

PRESET PRESET

I bs

3 Cc Q 6 1 Cc Q 8

2 —15 12 —-19
—OID Q ——Qj D Q

|’ 1°

CLEAR CLEAR

Dual D-Type Edge-Triggered Flip-Flop

Logic Diagram/Pin Designations

Vcc = Pin 14

Gnd = Pin 7

Function Table

Inputs Outputs

Preset Clear Clock Dj} Q Q

L H x xX|H L

H L Xx Xi L 4H

L L Xx X | H* H*

H H t H{| H

H H t L}| L 4H

H H L X]Q 9 Q

H = high level (steady state)

L = low level (steady state)

X = irrelevant

| = transition from low to high level

Qo= 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.

it

i
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Pin Configuration

OUTPUT-0, ——1 16-—— Vcc ~ SUPPLY VOLTAGE

OUTPUT-07 ——42 1S — §E]—ENABLE

OUTPUT-03 ——43 14-—— Ag — ADDRESS

OUTPUT -O0qg —+44 -13fF-— A3~ ADDRESS

OUTPUT -O5 —— 5 12f-— A2— ADDRESS

OUTPUT -Og ——+46 11-—- A, — ADDRESS

QUTPUT-O07 ——47 10+— Ag— ADDRESS

GROUND—-GND +8 9-— 0g -— OUTPUT

Low = Enable

Block Diagram

MOST SIGNIFICANT ADDRESS

| 0
A4 OF . i

A3 O—1 ADDR. | xs
BUFFER

A2 O-—-4 sand | MEMORY ARRAY
1/32

A, O——4 vecove |

|
Ap O-— 31 |

= ENABLE
—] O-——-__— GATE [74 OUTPUT BUFFERS

mo Og 07 OF Of 0 03. 02. «~O1

MOST SIGNIFICANT

DATA BIT
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100000258

asa

256 Bit Bipolar (32x8) Electrically

Programmable Read Only Memory

Pin Designations

Voc= Pin 16

Gnd = Pin 8

The 100000258 is a field programmable, 256-bit,

DTL and TTL compatible, bipolar read only

memory.

The three-state output of this device provides a

low impedance driver Qs for driving capacitance

on the memory output; no pullup resistor is re-

quired, When the chip enable is low, Dy and

Dg are off and either Q, or Qo is on, depending

upon the data in the memory array. When the

chip enable is high, Dy and Dg are on and Q, and »

Qo are off, permitting wire ORing of memory

outputs. In a system environment, up to 21

memory outputs of the 100000258 can be con-

nected to a common bus. All of the devices, ex-

cept one, are placed in the high impedance state.

The selected device is enabled and has the char-

acteristics of a TTL totem pole output.

Memory Operation

The memory is addressed with inputs Ag through

Ag which select one of 32 words. To enable the

outputs for a readout, enable Ej must be low. If

the enable is high, the outputs are held off permit-

ting wire "OR"ing of the three-state outputs of

several packages. The use of the enable permits

- expansion to greater than 32 words.
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100000259

Pin Configuration

Voc 1C 1Y 3C 3B 3A 3Y

14 13 zt i" 10| | 9 8

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

Triple 3-Input Positive-AND Gate

With Open-Collector Outputs

Logic Diagram/Pin Designations

Vec= Pin 14

Gnd = Pin7

Positive logic: Y = ABC

Note: The 100000259 is a Shottky device.
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100000260

Triple 3-Input Positive-NOR GatePin Configuration

Vcc _1C 1¥ 3C 3B 3A_C8Y Logic Diagram/Pin Designations

jet tatjiztLintsolle Ls - Pj+—J pa = | Vcc Pin 14

Gnd = Pin 7

Positive logic: Y = A+B+C

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

100-243



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.

100000261

Functional Block Diagram

vt

C2
LOW-PASS FILTER

INPUT PHASE

DETECTOR
AMPLIFIER 3.60kQ

DEMOD. OUTPUT

REF. OUTPUT

- Phase Locked Loop

Pin Designations

v-

Input

Input

VCO Output

Phase Comparator VCO Input

Reference Output

Demodulated Output

External R for VCO

External C for VCO
vr—_

This Phase Locked Loop is a self-contained,

adaptable filter and demodulator for the fre-

quency range 0. 001Hz to 500kHz. The circuit

comprises a voltage-controlled oscillator, a

phase comparator, an amplifier and a low-pass

filter.

The center frequency of the device is. deter-

mined by the free-running frequency of the

VCO; this frequency can be adjusted externally

with a resistor or a capacitor. The low-pass

filter, which determines the capture character-

istics of the loop, is formed by an internal

resistor and an external capacitor.

» pra O EEN “ents Serer
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Vcc

100000262

Pin Configuration Quadruple 2-Input Positive-NOR Gate

—

4Y 4B 4A 3y 3B 3A Logic Diagram/Pin Designations

3] Jz, }utfoltoiiel |) Voc = Pin 14

Gnd = Pin 7

Positive logic: Y = A+B

1Y 1A 1B 2Y 2A 2B GND
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100000263

Pin Configuration

OUTPUTS
. A .

Vcc /¢ g a b c d e \

1§ 14 12 11 10 9

1 | ————
f g c d ee

BI/

C LTRBORBI D A

1 2 TY 8

B Cc LAMP RB RB D A GND
— TEST OUT. IN-

INPUTS PUT PUT INPUTS

Positive Logic: See Function Table

Logic Diagram

33) OUTPUT

a

INPUT

A.

OUTPUT
INPUT 

b
B

INPUT

Cc OUTPUT
c

INPUT

0

OUTPUT

d

B1/RBO

BLANKING

INPUT OR

RIPPLE-BLANKING

OUTPUT

OUTPUT

e

OUTPUT

f

LAMP.TEST

INPUT

OUTPUT
RBI e-

RIPPLE-BLANKING

BCD-To-Seven-Segment Decoder - Driver

Logic Diagram/Pin Designations

Voc = Pin 16

Gnd = Pin 8

Function Table

mao " Inputs BI/RBO* Outputs Note
Function| LT| RBI] DC BA alb|{e ld |e |[f [g

0 jn }) HJLLULL H On |On}On]On]On]On |Off] 1

i {H | x}f/LLULgH H oft|On ] On | off] off oftlort! 1

2 lH | X|LLHL{|.#8 On {On | Off} On }On |Off|On

3 |H | X|LLHH H On |On | On | On | Off | Off} On

4 ln | xX|LHUL H | Off/On} On | Off| Off] On |On

5 |H | x|/LHLGA H On | Off] On | On | Off] On |On

6 H X!|!LHAL H Off | Off] On | On | On | On {On

7 IH | X|LHHAH H On |On | On | Off] Off| Off| Off

8 H X]/HLULL H On }On | On | On| On; On |On

9 In| x|/HLLH H On |On | On| Off] Off/ On |On

to |H | X|/HLAL H Oft| Oft| Off} On | On | Off} On

11 jn | x|HLHH H Off! Off] On | On | Off} Off! On

122 #|H |} xX|/HHLUL H Off} On | Off} Off] Off] On |On

13 |H | x|HHLH H On | Off] Off] On | Off} On | On

4 |u| x|HHAL H - | Off/ Off! Off} On! On |On|On

is |n | xX|HHHH H oft} oft| off! oft] Oft| Off] Off

BHoyx | x} xxx xi ou oft} off] Off] Off| Off} Off| Off] 2

RB JH | LJLuULL L Off] Oft| Off] Off] Off| Off] Off] 3

LT L Ki xX XXX H On} On} On} On} On} On} On 4

H = High level; L = Low level; X = irrelevant.

Notes:

1. The blanking input (BI) must be open or held

at a high logic level when output functions 0

through 15 are desired. The ripple-blanking

input (RBI) must be open or high if blanking

of a decimal zero is not desired.

2. When a low logic level is applied directly to

the blanking input (BI), all segment outputs

are off regardless of the level of any other

input.

3. When ripple-blanking input (RBI) and inputs

A, B, C and D are at a low level with the

lamp test input high, all segment outputs go

off and the ripple-blanking output (RBO) goes

to a low level (response condition).

4, When the blanking input/ripple blanking out-

put (BI/RBO) is open or held high and a low

is applied to the lamp-test input, all segment

outputs are on.

* BI/RBO is wire-AND logic serving as blanking
input (BI) and/or ripple-blanking output (RBO).

Continued....
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100000263 |
Continued

This circuit has full ripple-blanking input/output

controls and a lamp test input. Display patterns

for BCD input counts above 9 are unique symbols

to authenticate input conditions.

Automatic leading and/or trailing-edge zero-

blanking control (RBI and RBO) is incorporated

in this device. A lamp test (LT) may be per-

formed at any time when the BI/RBO is at a high

level. An overriding blanking input (BI) can be

used to control the lamp intensity by pulsing or

to inhibit the outputs. Inputs and outputs are

compatible for use with TTL or DTL logic outputs.

Numerical Designations and Resultant Displays

__| HiT HL | ~~ TLSian all | | | |6 7 8 9 10 11 12 13 14 15

Segment Identification

a

f b

_3

e c

d
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100000264

Pin Configuration Dual 4-Input Positive NAND Buffer
Vv 20 2C NC 2B

12 1 10

Logic Diagram/Pin Designations

Vcc = Pin 14

Gnd = Pin 7

Positive logic: Y = ABCD

Note: The 100000264 is a Shottky device.
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oR

Pin Contiguration

100000265

| Hex Schmitt-Trigger Inverter

Logic Diagram/Pin Designations
Vcc 6A 6Y 5A 5Y 4A. 4Y Voc = Pin 14

41 }13; J12] |] | 0] | gs] ) 8 Gnd = Pin 7

Positive logic: Y= A

O

1 2; 13; 14715116 ?
1A. 1Y =o 2A—iY BAKO BY)~SSCOGND

| ate in nnn ne
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“BB ADORESS

Pin Configuration

Vee .

16 15 14 13 i2 \, i0 |,

Aj A2 A3 Da S4 D3

Ao 33

ME - WE D, S, Do Sp

| I? ? 4 i 6 ’ °

Functional Block Diagram

oe

INPUTS

cr

4 16-3HoeAg Ao

Ay

A, >

As

"J >-
2 eet rl

DATA

INPUTS 03

: q

q

WE ‘

“ME

SENSE

| QUTPUTS

100000266

(64-Bit Random Access

‘Read/Write Memory

Logic Diagram/Pin Designations

Voc = Pin 16

Gnd = Pin 8

Truth Table

Memory } Write

Enable |Enable | Operation Outputs

0 0 Write Hi-Z State

0 1 Read . Complement of

Data Stored in

Memory

1 x Hold Hi-Z State

The 100000266 is a fully decoded 64-bit RAM

organized as 16 4-bit words. The memory is

addressed by applying a binary number to the

four Address inputs. After addressing, informa-

tion may be either written into or read from the

memory. To write, both the Memory Enable and

the Write Enable inputs must be in the logical

"0" state. Information applied to the four Write

inputs will then be written into the addressed

location. To read information from the memory

the Memory Enable input must be in the logical

"0'' state and the Write Enable input in the logical

"I'' state. Information will be read as the com-

plement of what was written into the memory.

When the Memory Enable input is in the logical

"1" state, the outputs will go to the high-imped-

ance state. This allows up to 128 memories to

be connected to a common bus-line without the

use of pull-up resistors. All memories except

one are gated into the high-impedance while the

one selected memory exhibits the normally

totem-pole low impedance output characteristics

of TTL.
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BALANCES 1 ——

COMPENSATION

~ INPUT

INPUT

Pin Configuration

2—

Io

U Ls

100000267

COMPENSATION

vt

OUTPUT

BALANCE

Operational Amplifier

Pin Designations

V+ = Pin 7

V- = Pin 4

The 100000267 is a general purpose operational

amplifier. This amplifier offers overload pro-

tection on the input and output, no latch-up when

the common mode range is exceeded, freedom

from oscillations and compensation with a single

30pF capacitor.

In addition, the circuit can be used as a com-

parator with differential inputs up to t30V, and

the output can be clamped at any desired level

to make it compatible with logic circuits.
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~100000268

Pin Configuration

‘OUTPUT A C

OUTPUT

- LAGA

INPUT (o
LAGA ) 4

=
NON-INVERTING 2
INPUT A

INVERTING

\/

+:
INPUT A

wo

OUTPUT B

12 ouTPUT
LAG B

11

10 {LAGB

|
3 NON INVERTING

INPUT B

INVERTING

INPUT B

Dual Operational Amplifier

The 100000268 consists of two identical high gain

operational amplifiers. These three-stage ampli-

fiers use class A PNP transistor output stages

with uncommitted collectors. The outputs may

be ORed for use as a dual comparator or they

may function as diodes in low threshold rectifying

circuits.
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Pin Configuration

(100000281

Quadruple 2-Input Positive-NAND
Schmitt Trigger |

Vcc 4B 4A 4Y 3B 3A 3Y¥

__| 14 13 12 "1 10 9|_| 8 Logic Diagram/Pin Designations

~ C Voc = Pin 14

oO Oo Gnd = Pin 7

Positive logic: Y = AB

ac oO Note: The 100000281 is a Shottky device.

1 4
1 2 3 a 5 6 7

1A 1B 1Y 2A 2B 2Y GNO
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Logic Diagram 2-Input 4-Bit Digital Multiplexer

Ay Bo A, °By An BD AB Logic Diagram/Pin Designations
9(1) O(2) 9 (6) (5) 9(10) (11) ge (14) / .

»o—[ o-y a Voc = Pin 16

Sy 9 — >. Gnd = Pin 8
(7) = pH LJ

Truth Table

Ss s f
(3) (4) (12) (13) 0 1 a
fo ty ta "3 0 0 B

1 0 A

0 ol B

1 1 0

This 2-input, 4-bit digital multiplexer features

non-inverting data paths.

: The inhibit state Sg = Sy = 1 can be used to :

: facilitate transfer operations in an arithmetic :

: section. |

J 4

a

‘
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1 00000283

Functional Schematic

Cx Rx

vcc

1 2,

12 A

1 8

Co

SA

13

Low Power Dual Retriggerable Resettable
Monostable Multivibrator

Logic Diagram/Pin Designations |

Voc = Pin 16 |

Gnd = Pin 8

Triggering Truth Tabie

Pin Numbers

B(11) | 4(12) | 3(13) | Operation

H—-L | L H Trigger

H ~L-H H Trigger

x x Li Rese

Notes:

H = High Voltage Level > Vip

L = Low Voltage Level < Vy,

Xx = Don't Care (either H or L)

H—L = High to Low Voltage Level transition

L-H = Low to High Voltage Levei transition

This dual resettable, retriggerable monostable

multivibrator has two inputs per function, one

active Low and one active High. This allows

leading edge of 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 this

- device and result in a continuous true output.

The output pulse may be terminated at any time by

connecting the reset pin to a logic level Low. —

Active pullups are provided on the outputs for

good drive capability into capacitive loads.

Retriggering may be inhibited by tying the Q

output to the active level Low input or the Q

output to the active level High input.
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6A

100000188 100000284

‘Pin Configuration

Vcc 6Y 5A 5Y 4A ay

[4 }13L ji} a] ol] 9 |

1{ 12 3 4 5 6 7

1A 1Vv 2A 2Y 3A 3Y GND

Hex Inverter

With Open-Collector Outputs

Logic Diagram/Pin Designations

Vcc = Pin 14

Gnd = Pin 7

Positive logic: Y=A

Note: The 100000188 is a Shottky device.
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100000287

9-Bit Odd/Even Parity Generator/Checker
Pin Configuration ,

Pin Designations

| INPUTS Voc = Pin 14
Veco / F E dC B A’ Gnd = Pin 7

_|4 13 12 " 0 8 NC =No interna}
connection

r F ° ° ° Function Table
: | | Number of Inputs A Outputs

S A | Thru I That Are High | sEven | =Odd

x x 0, 2, 4, 6,8 H L
H | EVEN opp

1, 3, 5, 7, 9 L H

1. ? 3 arise 1 H = high level

L = lew levelG H NC y E GND
Neen amend INPUT, EVEN ODD

INPUTS ne

ouTPUTS _ This universal, monolithic, nine-bit parity gen-
erator/checker utilizes Schottky-clamped TTL
circuitry and features odd/even outputs to facili-

tate operation of either odd or even parity appli-
— cations. The word~length capability is expanded

j : by cascading. .

(APES,
4
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100000290

Ox

OUTPUT regulator with a fixed

>a (CASE)

Three-Terminal Negative Regulator

The 100000290 is a three-terminal negative
output voltage of - 12V.

. This device needs only one ‘external component --

\ INPUT a compensation capacitor at the output.
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100000292

Pin Configuration . | | Voltage Comparator/Buffer

Pin Designations

V+ = Pin 8GROUND 1 oman i) pose 8 Vt: . ;
V- = Pin4

INPUT 2 wmasumg a 7 OUTPUT Gnd = Pin l

INPUT 3 —eued me &§ BALANCE This voltage comparator is designed to operate

STROBE over a wide range of supply voltages. Its output

is compatible with RTL, DTL and TTL as well

V74 pam 5 BALANCE as MOS circuits.

Both the input and output can be isolated from

system ground, and the output can drive loads

referred to ground, the positive supply or the

negative supply. Offset balancing and strobe

capability are provided and outputs can be wire

OR'd.
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YE eat, Ete

FEAR A ORR
AOR Rose
shies

RESPONSE TIME

CONTROL

e v

>
% ANZ R16

> 5K 3K

> a6

05

a?

NON INVERTINON INVERTING aa

19K

a2 outPur

a?

170

TERMINATION NATONA
Ra AS <
1K 1K 2 Ra

> > 70
R3 s$

ws
<

e GROUND

> ,
$ 22 .

RA >

, wx Se
INVERTING AAA

INPUT vv STROBE

Pin Configuration

1 NSF das

100000295

INPUT

2 13

TERMINATION

2

3 ; 12
INPUT

INPUT

TERMINATION

4

INPUT -

~ +
5 10

RESPONSE TIME —_ewecemmand beers STROBE

_ § 3
OUTPUT amano becomes RESPONSE TIME

7 8
GROUND === tnenammemmmr {}() TPT

Schematic

Dual Line Receiver

Pin Designations

Gnd = Pin 7

The 100000295 is a digital line receiver. The

response time can be controlled with an external

capacitor to eliminate noise spikes. The output

is directly compatible with RTL, DTL or TTL

integrated circuits.
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100000296

Pin Configuration

DATA INPUTS
A.

Vcc {A3. B2. A2 AT Bt AO BO*

WEB LILI Lun 10 9

AZ B2 A2 Al Bi AO

B3 BO

A<B A=B A>BA>B A=B AX<B

NIN IN. OUT OUT OUT

| ——

1 2 3 4 5 6 7 8

eek B-A=B A~B,A~B A=B A-. B, GND

INPUT a” V
CASCADING INPUTS OUTPUTS

A>B

A-Bit Magnitude Comparator

Pin Designations

Voc = Pin 16

Gnd = Pin 8

Function Table

Cascading _

Comparing Inputs. Inputs Outputs

A3, B3{|A2, B2}Al, B1}A0, BO} A>B A<B A=B]A>B A<B A=B

A3>B3 x X x xX Xx x H L L

A3<B3. xX x x x xX x L H L

A3= B3 |A2>B2 Xx x x x x H L L

A3=B3 | A2<B2 xX x xX x x L H L

A8= B2 | A2= B2 |Al>B1 x x xX X H L L

A3= B3 | A2= B2 |A1<Bl x Xx xX x L H L

A= B3 | A2= B2 Al= Bil |AO>BO} X x xX H L L

A3=B3 |A2=B2 |A1=B1 [A0<BO| X x x L H L

A3=B3 |A2=B2 |Ai=B1 |A0=BO] H L L H L L

A3= B3 |A2= B2 |Al=B1 | A0= BO L H L L H L

A3=B3 |A2=B2 )Ai=B1 |]A0=BO] L L H L L H

A3= B3 |A2=B2 jAl=B1 |A0=BO] X x H L L H

A3= B3 | A2= B2 |Al=B1 |A0=BO| H H L L L L

|a3=B3 |A2-B2 |At=-B1]Ao-BO] LL Li] H HL

H = high level

L = low level

X = irrelevant

“This four-bit magnitude comparator performs
comparison of straight binary and straight BCD

(8-4-2-1) codes. Three fully decoded decisions

for two 4-bit words (A, B) are made and are

externally available at three outputs. This de-

vice is fully expandable to any number of bits

without external gates. Words of greater length

may be compared by connecting comparators in

cascade. The A>B, A<B, and A=B outputs of a

stage handling less-significant bits are connected

to the corresponding A>B, A<B, and A=B inputs

of the next stage handling more-significant bits.

The stage handling the least-significant bits must

have a high-level voltage applied to the A=B input.

Note: The 100000296 is a Shottky device.
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100000297

Pin Configuration |

OATA INPUTS DATA SFLECT

A

vee 78 9 tot 12 13 14 13 7 A 8 >

231 22] }21j_|2ol ist fiat lo Lil fist fal fis

} 2 3 4 5 6 7 8 9 10 " 12

h § ‘ a, STROBE W D
out DATA
PUT SELECT

DATA INPUTS

Logic Diagram

STROBE

(ENABLE)

on

€0

Et

£2

E3

£4

E5

&6

7

DATA

INPUTS <
£8

DATA

SELECT

(BINARY)

OUTPUT

Data Selector/Multiplexer

Pin Designations

Vcc = Pin 24

Gnd = Pin 12

Function Table

Inputs

| Select Strobe | Output

DCBA|S8 W

xX XX X | 4H H

L LLL L EO

LLLH{ L El

L LHL L E2

LLH 4H L E3

LHL L L E4

LHL4H L E5

L HHL L E6

LHHH] L EY

HULL L L E8

HLU4HSH L E9

HLH L L E10

HL HH L Eli

HHL L L. E12

H HLH L E13

HHHUL L E14

HH HH L E15

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

EO, E1.... E15 = the complement of the level

of the respective E input. ,

(

This monolithic data selector/multiplexer con-

tains full on-chip binary decoding to select one-

of-sixteen data sources. The strobe input must

be at a low logic level to enable this device. A

high level at the strobe forces the W output high

and the Y output low. The 100000297 has an

inverted (W) output only.

100-264



SS .

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 »....11 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 permissic: .

100000118 100000229
100000298 100000299

Pin Configuration

QUTPUT OUTPUT

Voor WgoE IW GND 2w STROBE |. GHD
—}ip 15 (14 U3 (12 a Uf 10 LY 8

roatashahs elitist
2Al 2A2, VocNC. tAl 1A2, —Vyog tVreg

INPUTS INPUTS

Dual Sense Amplifiers

Logic Diagram/Pin Designations

Vcc, = Pin 16

Vcc = Pin 8

Gnd 1 = Pin 9

Gnd 2 = Pin 13

NC =No internal

connection

Positive logic: W = AS

Truth Table

Inputs Output

A §8 WwW

H 4 L

L xX H

x L H

Definition of logic levels:

Input H L Xx

A*

Vip 2 Vtmax | VID < Vrmin | Irrelevant
Ss Vy >Vinmin | Vr < Vyumax | Irrelevant

A2,

* A is a differential voltage (Vp) between Al and
For these circuits, Vyp is considered

positive regardless of which terminal is positive

with respect to the other.

100-265





2 ane ee

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 nui be reproduced in

101 00000 whole or in part, or used in whole or in part as the basis for manufacture or sale of itenis, without written permission.
nn

PART PART
NUMBER REV DESCRIPTION NUMBER REV DESCRIPTION

101000002 00 DIODE CD81148/FDH600 101000136 00 DIODE 1N5236B

101000003 00 XISTOR 2N4125 101000137 00 XISTOR TIP 141

101000004 00 XISTOR 2N4441 101000138 00 XISTOR TIP 146

101000006 00 XISTOR 2N4922 101000139 00 DIODE 1N4735

101000015 00 XISTOR 2N3725 101000140 00 XISTOR 2N4393

101000016 00 XISTOR 2N4123 101000141 00 DIODE ZENER 1N5239B .

101000017 00 DIODE 1N5231 101000142 00 DIODE RECTIFIER 1N4933 MOTOROLA

101000019 00 XISTOR 2N5302 101000143 00 DIODE ZENER 1N5347B 10V 5W +5-5%

101000021 00 XISTOR 2N3715 101000144 00 DIODE ZENER 1N5238B 8. 7V 5%

101000022 00 DIODE 1N4997 101000145 00 DIODE 1N5259

101000023 00 DIODE BRIDGE MDA 962-1 101000146 00 DIODE 1N4947

101000024 00 DIODE MDA 950-1 101000147 00 DIODE 1N5438B

101000026 00 DIODE 1N3879R 101000148 00 DIODE 1N4934

101000027 00 DIODE 1N5231 20% 101000149 00 DIODE ZENER IN4754

101000028 00 DIODE 1N5240 101000150 00 DIODE ZENER IN52298

101000031 00 DIODE ZENER 1N5248B 18V 5% 101000151 00 DIODE MLED500

101006032 00 DIODE 1N5228B 101000152 00 XISTOR SC45D TRIAC

101000038 00 XISTOR 40526/40691 TRIAC 101000153 00 XISTOR TIP 35A

101000039 90 XISTOR SC45B TRIAC 101000154 00 XISTOR KE4393 TYPE FET

101000045 00 XISTOR MPS 3646/2N3646 101000155 00 XISTOR 2N4059 -

101000046 00 XISTOR TZ8065 101000156 00 DIODE LED RT ANGLE (HP#5082-4415)

101000049 00 DIODE 1N52438 . 101000157 00 XISTOR TIP 48
101000050 00 DIODE CD332864/. 5N5/. 1ZS1 1% 101000158 00 XISTOR MPS A-42

101000051 00 XISTOR MPS3640 101000159 00 XISTOR MPS A-92

101000052 00 XISTOR 2N4403 101000160 00 XISTOR 2N4888

101000058 °00 =DIODE 1N5250B 20V 1% 101000161 00 DIODE IN4007 1000V

101000059 00 XISTOR 2N3789 101000162 00 DIODE IN5223

101000061 00 XISTOR 2N4919 101000163 00 DIODE ZENER 1N5342B

101000062 01 XISTOR DG5022 101000164 00 XISTOR MJE 1100

101000063 00 XISTOR 2N4399 PNP PWR 101000165 00 TRIAC 40663 (30A STUDMTG)
101000064 00 XISTOR D43C5 PNP 101000166 00 XISTOR PWR PUP

101000065 00 DIODE 1N3899R 20AMP ~ 101000167 00 XISTOR PWR NPN
101000066 00 DIODE MDA 970-1FW BRIDGE 101000168 00 XISTOR D45H4 PNP

101000067 00 DIODE ZENER 1N5234B 6. 2V 101000169 00 XISTOR TA8327 PNP

101000068 00 DIODE MDA 962A-1 101000170 00 XISTOR NJE 2955 PNP

101000069 00 DIODE 1N52358/1N754A GLASS 101000171 00 XISTOR RCA TIP 31 NPN

101000070 00 XISTOR 2N4400 101000172 00 XISTOR D44C5 NPN

101000071 00 DIODE ZENER 1N5251B 22V 5% 101000173 00 XISTOR 2N6122 NPN

101000072 00 DIODE 1N52528/.5M24ZSE 2% 101000174 00 XISTOR 2N6125 NPN

101000073 00 XISTOR TIP 34 101000175 00 XISTOR D45H7 PNP

101000074 00 XISTOR TIP 36 PNP 101000176 00 XISTOR 2N6133 PNP

101000075 00 DIODE 1N4001 101000177 00 DIODE IN53438 ZENER

101000076 00 DIODE L209 (LED) LIGHT ADMITTING 101000178 00 XISTOR 2N6126 PNP

101000077 00 XISTOR TIP 31 NPN 101000179 00 XISTOR D44H7 NPN

101000079 00 XISTOR 40668 101000180 8-00 XISTOR 2N5883 PNP

101000081 00 DIODE 1N53488 101000181 00 XISTOR 2N3772 PNP

101000082 00 XISTOR GED 45C5 101000182 00 XISTOR EP1285 NPN

101000083 00 XISTOR 2N4398 101000183 00 XISTOR 2N6129 NPN
101000084 00 DIODE 1N3909R 101000184 00 XISTOR 2N5987 PNP

101000085 00 DIODE 1N3469 101000185 00 DIODE ZENER 1N5221B

101000086 00 DIODE ZENER 1N5248 18V 10% 101000186 00 DIODE ZENER 1N5222B

101000087 00 DIODE ZENER 1N5348 11V 101000187 00 DIODE ZENER 1N5223B
101000088 00 XISTOR 2N2646 101000188. 00 DIODE ZENER 1N5224B

101000089 00 DIODE 1N5241B 101000189 00 DIODE ZENER 1N5226B

101000090 00 DIODE 1N5225B 101000190 00 DIODE ZENER 1N5227B
101000091 00 RECT BRDG MOTOROLA MDA 990-1 101000191 00. DIODE ZENER 1N5230B

101000092 00 DIODE 1N4003 : 101000192 00 DIODE ZENER 1N5232B
101000093 00 DIODE 5245 101000193 00- DIODE ZENER 1N5233B

101000094 00. XISTOR MPS Al3 101000194 00 DIODE ZENER 1N5237B

101000097 00 XISTOR CN3566 101000195 00 DIODE ZENER 1N5240B
101000098 00 XISTOR 2N6005 101000196 00 DIODE ZENER 1N5242B
101000099. 00 XISTOR 2N6010 101000197 00 DIODE ZENER 1N5244B

101000100 00 DIODE 1N5349 101000198 00 © DIODE ZENER 1N5245B

101000101 00 MDA 980-1 BRIDGE RECTIFIER 101000199 00 XISTOR TIP 41B NPN PWR
- 101000102 00 DIODE 1N3889R 101000200 00 XISTOR RCA 41B NPN POWER

101000103 00 DIODE 1N5231B ZENER 101000201 00 XISTOR 2N6131 UPN POWER

101000104 00 XISTOR TIP 30 101000202 00 XISTOR RCA 42A PNP POWER

101000105 00 XISTOR TIP 29 101000204 00 XISTOR BF 338

101000106 00 XISTOR TIP 35 101000205 00 XISTOR BDY 95
101000107 00 DIODE 40108 101000206 00 XISTOR PHOTO OP 640
101000108 00 DIODE 1N4448 101000207 00 DIODE ZENER 9<IV 5W +5% IN5346

101000109 00 XISTOR TIP 36B
101000110 00 DIODE 1N5242

101000111 00 XISTOR TIP 42A W/INSUL H/W

101000112 00 DIODE 1N5341

101000114 . 00 DIODE CD4148

101000115 00 XISTOR TEXAS INST TIP33

101000116 00 DIODE MOTOROLA MR1i1210SL
101000120 00 DIODE 1N4004

101000121 00 MR 1200 50A SILICON RECTIFIER

101000122 00 XISTOR 2N6164

101000123 00 XISTOR TIP 29A

101000124 00 XISTOR TIP 31A

101000125 00 DIODE 1N5347

101000126 00 DIODE 1N5355

101000127 ol XISTOR PHOTO NPN PLANAR SILICON

101000128 00 XISTOR TIP 36A

101000129 00 XISTOR 40669

101000130 00 XISTOR 40527/40692/1,4001, 5

101000131 00 DIODE 1N3880

101000132 o1 DIODE NETWORK 4-CD8(148)

101000133 00 RECT MR 1210SL 80A SILICON RECT

101000134 00 DIODE ZENER 7.5V 1% . 5M. 5ZS1
101000135 00 DIODE MR831 MOTOROLA ~
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es PART PART
NUMBER REV DESCRIPTION NUMBER REV DESC RIPTION

em 102000001 00 # RES 2.70 OHM 1/4w 5% 102000091 00 # RES 16.00K OHM 1/4W "0
102000002 00 =RES 3.06 OHM 1/4w 5% 102000092 00 RES 18.00K OHM 1/4W 5‘c

102000003 00 =3=RES 3.30 OHM 1/4w 5% 102000093 00 #£RES 20.00K OHM 1/4W 5'¢

102000004 00 ~-RES 3.60 OHM 1/4w- 5% 102000094 00 RES 22.00K OHM 1/4W 3.

102000005 00 # RES 3.90 OHM 1/4w. 5% ’ 102000095 00 RES 24.00K OHM 1/4W iu

102000006 00 ~=RES 4.30 OHM 1/4w 5% 102000096 00 RES 27.00K OHM 1/4W 5c

102000007 00 RES 4.70 OHM 1/4w 5% 102000097 60 RES 30.00K OHM 1/4W 5%

102000008 00 RES 5.10 OHM 1/4w 5% 102000098 00 RES 33.00K OHM 1/4W 5%

102000009 00 # RES 5.60 OHM 1/4w 5% 102000099 00 #£RES 36.00K OHM 1/4W 5%

102000010 00 # RES 6.20 OHM 1/4w 5% 102000100 00 #RES 39.00K OHM 1/4W .- 5°o

102000011 00 RES 6.80 OHM 1/4w 5% 102000101 00 RES 43.00K OHM 1/4wW 5%

102000012, 00 = RES 7.50 OHM 1/4W 5% 102000102 00 RES 47.00K OHM 1/4W 5%

102000013 00 RES 8.20 OHM 1/4w 5% 102000103 00 RES 51.00K OHM 1/4W 8.

102000014 00 3=RES 9.10 OHM 1/4w 5% 102000104 00 RES 56.00K OHM 1/4W S‘c

102000015 00 RES 10.00 OHM 1/4w 5% 102000105 00 RES 62.00K OHM 1/4W 5‘o

102000016 00 RES 11.00 OHM 1/4w 5% 102000106 00 RES 68.00K OHM 1/4w 5%
102000017 00 RES 12.00 OHM 1/4W 5% 102000107 00 RES 15.00K OHM 1/4W = 5%

102000018 00 RES 13.00 OHM 1/4w 5% 4 102000108 00 RES 82.00K OHM 1/4W 5%
102000019 00 # RES 15.00 OHM 1/4w 5% 102000109 00 # RES 91.00K OHM 1/4W 5%
102000020 00 RES 16.00 OHM 1/4W 5% 102000110 00 RES~ 100.00K OHM 1/4W 5%

102000021 00 # RES 18.00 OHM 1/4w 5% 102000111 00 RES 110.00K OHM 1/4W “6
102000022 00 ~=RES 20.00 OHM 1/4w 5% 102000112 00 RES 120.00K OHM 1/4W 5%
102000023 00 RES 22.00 OHM 1/4w 5% 102000113. 00 RES 130.00K OHM 1/4W 5%

102000024 00 RES 24.00 OHM 1/4W 5% 102000114 00 RES 150.00K OHM 1/4W = 5%
. 102000025 00 RES 27.00 OHM 1/4wW 5% 102000115 00 RES 116.00K OHM i1/4W 5%
102000026 00 RES 30.00 OHM 1/4w 5% 102000116 00 RES 118.00K OHM 1/4w 5%
102000027 00 RES 33.00 OHM 1/4w 5% 102000117 00 RES 200.00K OHM 1/4W 5% -
102000028 00 RES 36.00 OHM 1/4w 5% 102000118 00 RES 220.00K OHM 1/4W 5%
102000029 00 RES 39.00 OHM 1/4w 5% 102000119 00 RES 240.00K OHM 1/4W 5%
102000030 00 RES 43.00 OHM 1/4w 5% 102000120 00 RES 270.00K OHM 1/4W 5%
102000031 00 RES 47.00 OHM 1/4W 5% 102000121 00 RES 300.00K OHM 1/4W = 5%
102000032 00 RES 51.00 OHM 1/4w 5% 102000122 00 RES 330.00K OHM 1/4wW 5%
102000033 00 RES 56.00 OHM 1/4w 5% 102000123 00 RES 360.00K OHM 1/4W 5%
102000034 00 RES 62.00 OHM 1/4w 5% . 102000124 00 RES 390.00K OHM 1/4W 5%
102000035 00 RES 68.00 OHM 1/4W 5% ; 102000125 00 RES 430.00K OHM 1/4W 5%
102000036 00 RES 75.00 OHM 1/4W 5% 102000126 00 RES 470.00K OHM 1/4W 5%
102000037 00 RES 82.00 OHM 1/4w 5% 102000127 00 RES 510.00K OHM 1/4W) 5iv
102000038 00 RES 91.00 OHM 1/4w 5% 102000128 00 RES 560.00K OHM 1/4W = 5%
1020000389 00 RES 100.00 OHM 1/4w 5% 102000129 00 RES 620.00K OHM 1/4W 5%
102000040 00 RES 110.00 OHM 1/4w 5% 102000130 00 RES 680.00K OHM 1/4W 5%
102000041 00 RES 120.00 OHM 1/4W 5% 102000131 00 RES 750.00K OHM 1/4W = 5%
102000042 00 RES 130.00 OHM 1/4w 5% 102000132 00 RES 820.00K OHM 1/4wW 5%
1020000438 00 RES 150.00 OHM 1/4W 5% 102000133 00 RES 910.00K OHM 1/4wW 5%

aati 102000044 00 RES 160.00 OHM 1/4w 5% 102000134 00 RES 1.00M OHM 1/4W 5%
oo 102000045 00 RES 180.00 OHM 1/4w 5% 102000135 00 RES 1.10M OHM 1/4W 5%

102000046 00 RES 200.00 OHM 1/4w 5% 102000136 00 #£RES 1.20M OHM 1/4W 5%
102000047 00 RES 220.00 OHM 1/4w 5% 102000137 00 RES 1.30M OHM 1/4W 5%
102000048 00 RES 240.00 OHM 1/4W 5% 102000138 00 RES. 1.50M OHM 1/4W 5%
102000049 00 RES 270.00 OHM 1/4w 5% 102000139 00 RES 1.60M OHM 1/4W 5%
102000050 00 RES 300.00 OHM 1/4w 5% 102000140 00 # RES 1.80M OHM 1/4W 5%
102000051 00 RES 330.00 OHM 1/4w 5% 102000141 00 # RES 2.00M OHM 1/4W 5%
102000052 00 RES 360.00 OHM 1/4w 5% . 102000142 00 #£RES 2.20M OHM 1/4wW 5%
102000053. 00. «=RES 390.00 OHM 1/4w 5% 102000143 00 RES 2.40M OHM 1/4w 5%
102000054 00 RES 430.00 OHM 1/4w 5% 102000144 00 RES 2.70M OHM 1/4W 5%
102000055 00 RES 470.00 OHM 1/4W 5% 102000145 00 RES 3.00M OHM 1/4W 5%
102000056 00 RES 510.00 OHM 1/4w ~ 5% 102000146 00 RES 3.30M OHM 1/4W 5%
102000057 00 RES 560.00 OHM 1/4w 5% 102000147 00 RES 3.60M OHM 1/4wW 5%
102000058 00 RES 620.00 OHM 1/4w 5% 102000148 00 RES 3.90M OHM 1/4W 5%
102000059 00 RES 680.00 OHM 1/4w 5%: 102000149. 00 RES 4.30M OHM 1/4W 5%
102000060 00 RES 750.00 OHM 1/4w 5% 102000150 00 RES 4.70M OHM 1/4wW 5%
102000061 00 RES 820.00 OHM 1/4W 5% 102000151 00 RES 5.10M OHM 1/4wW 5%
102000062 00 RES 910.00 OHM 1/4w 5% 102000152. 00 RES 5.60M OHM 1/4W 5%
102000063 00 RES 1.00K OHM 1/4W 5% 102000153 00 RES 6.20M OHM 1/4W 5%
102000064 00 RES 1.10K OHM 1/4W 5% 102000154 00 RES 6.80M OHM 1/4W 5%
102000065 00 RES 1.20K OHM 1/4W 5% 102000155 00 RES 7.50M OHM 1/4wW 5%
102000066 00 RES 1.30K OHM 1/4W 5% , 102000156 00 RES 8.20M OHM 1/4W 5%.
102000067 00 RES 1.50K OHM 1/4w 5% 102000157 00 RES 9.10M OHM 1/4W 5%
102000068 00 RES 1.60K OHM 1/4W 5% 102000158 00 RES 10.00M OHM 1/4W 5%
102000069 00 RES 1.80K OHM 1/4W 5% 102000159 00 RES 11.00M OHM 1/4W 5%
102000070 00 RES 2.00K OHM 1/4W 5% 102000160 00 RES 12.00M OHM 1/4wW 5%
102000071 00 #£RES 2.20K OHM 1/4w 5% : 102000161 00 RES 13.00M OHM 1/4wW 5%
102000072 00 # RES 2.40K OHM 1/4w 5% 102000162 00 #£RES 15.00M OHM 1/4W 5%
102000073 00 RES 2.70K OHM 1/4W 5% 102000163 00 RES. 16.00M OHM 1/4W 5% |
102000074 00 RES 3.00K OHM 1/4w 5% 102000164 00 RES 18.00M OHM 1/4wW 5%
102000075 00 RES 3.30K OHM 1/4w 5% 102000165 00 RES 20.00M OHM 1/4W 5%
102000076 00 RES 3.60K OHM 1/4w 5% 102000166 00. RES 22.00M OHM 1/4W 5%
102000077 00 RES 4.30K OHM 1/4W 5% ; 102000167 00 RES 24.00M OHM 1/4W 5%
102000078 00 RES 4.70K OHM 1/4w 5% 102000168 00. RES 27.00M OHM 1/4W 5%
102000079 00 RES 5.10K OHM 1/4w 5% 102000169 00 RES 30.00M OHM 1/4W 5%
102000080 00 # RES 5.60K OHM 1/4w 5% - 102000170 00 RES 33.00M OHM 1/4wW 5%
102000081 00 RES 6.20K OHM 1/4w 5% 102000171 00° RES 36.00M OHM i1/4W 5%
102000082 00 # RES 6.80K OHM 1/4W 5% 102000172 00 RES 39.00M OHM 1/4W 5%
102000083 00 RES 7.50K OHM 1/4wW 5% 102000173: 00 RES 43.00M OHM 1/4w 5%
102000084 00 RES 8.20K OHM 1/4wW 5% ‘102000174 00 RES 47.00M OHM 1/4W 5%
102000085 00 RES 9.10K OHM 1/4w 5% 102000175 00 RES 51.00M OHM 1/4W 5%
102000086 00 #£RES 10.00K OHM 1/4w 55% 102000176 00 # RES 56.00M OHM 1/4W 5%
102000087 00 RES 11,.00K OHM 1/4w 5% 102000177 00 RES 62.00M OHM 1/4W 5%
102000088 00 RES. 12.00K OHM 1/4W 5% 102000178 00 RES 68.00M OHM 1/4W 5%

te, 102000089 00 RES 13.00K OHM 1/4w 5% 102000179 00 RES 75.00M OHM 1/4w 5%

102000090 00 RES 15.00K OHM 1/4W 5% - 102000180 00 RES 82.00M OHM 1/4W 5%
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PARTPART 
SCRIPTIONNUMBER REV DESCRIPTION NUMBER REV DESCRI .

. OHM 10W 4%102000181 00 RES 91.00M OHM = 1/4w 5h Ioeoones 600 eee coOHM~=C«A/2WOB102000182 00 RES 100,00M OHM 1/4W o% 102000293 00 «POT 500.00 OHM Ww p102000183 060 RES 5.00 OHM 1/4wW 5% 102000294 00 POT 1.00K OHM 5%102000185 00 RES 150.00 OHM 1/10W = 1% 102000295 00 POT 10.00K OHM 5%102000186 00 RES 17.50 OHM sw 102000296 00 RES 50.00 OHM sows 5%102000188 00 RES .10 QHM 2w 1% 102000297 00 RES 150.00 . OHM 1/ew 1%102000189 00 RES 1.00 OHM 3W Si 102000298 00 RES 6.80K OHM 1/8w 1%102600192 00 RES 180.00 OHM sw 8% 102000300 00 RES 6.80 OHM 1/2w 5%102000193 00 RES 330,00 OHM 3W 5% 102000301 00 RES 150.00 OHM 2w 5%102000194 00 RES 470,00 OHM sw % 102000302 00 RES 12.00 OHM BWC %102000195 00 RES 600.00 OHM sw 5% 102000303 00 POT 500.00 OHM 1w 10%102000200 00 RES .00 OHM Ww % THMC tosoposo2 «0D LOOK OHM 1/8sw. «8%102000201 00 RES 3.90K OHM 1/4W = 5% 102000308 00 POT 10.00K OHM 3/4W102000205 00 RES 14,00 OHM wo 1% 102000308 00 por 20.00K OHM 3/4w102000206 00 RES 680.00 OHM 2w 102000307 00 por 100.00K OHM 3/4W‘onoooag og RES. 470.00 OHM LW 8% 102000308 00 NET RES NTWK300145-6K-6K |102000210 00 RES 150K OHM 1/8W 1% 102000309 00 por 1.00K OHM 1/2w 20%102000211 00 RES 1.65K OHM 1/8W 1% tonno0anG 00 RES 20.00K OHM Sw 5U)
102000212 00 RES 1.82K OHM 1/8W 1% 102000311 00 RES 51.00 OHM 1/2w 5% PIHER102000213. 00 RES 2.00K OHM 1/8W 1% 102000312 00 RES 7.39K OHM 1/8w 1%102000214. 00 RES 2.21K OHM 1/8W 1% 102000313 00 RES 100.00 OHM 3w 5%102000215 00 RES 15.00K OHM 1/8W 1% 402000314 00 RES 125.00 OHM 3W 5%102000216 00 RES 1.30K OHM 1/8W 1% 102000815 00 RES 330.00 OHM 1/2W 2%102000217 00 RES 200.00 OHM 1/8w 5% 102000316 00 RES 6.8K OHM i/2w 5%102000218 00 RES 240.00 OHM 1/8W 5% 102000317 00 RES 110.00 OHM 3W 5%102000219 00 RES 330,00 OHM 1/8W. 5% ; Oa 00318 00. RES 14.70 OHM 1/8w 1%102000220 00 RES 390.00 OHM 1/8w 5% tOngo 0320 00. GES 68.00 OHM 1/2w 5%102000221 00 POT 2.00K OHM Iw 10% 10000032100 ees 301K OHM . 1/8w 1%102000222 00 POT 20.00K OHM 1w 10% 109000322 00 RES 511.00. OHM 1/sw 1%102000224 00 1/C $DG50622/506BR/HI506A-5/50618 100000328 00 has 147K OHM 1/sw 1%102000225 00 1I/C SDG50707/50706/507BR/HI507A-5 los eobees 00 RES 96K OHM 1/4w 1% METFILM102000226 00 RES 95.30 OHM 1/2W 1% 109000895 00 EFS 304K OHM 1/4w 1% METFILM102000227 00 RES 25.00 OHM 3w “5% 102000326 00 RES 4.42K OHM 1/4W 1% METFILM102000228 00 RES 8.00 OHM 4w 3% 102000327 00 RES 4.99K OHM 1/4W 1% METFILM102000229 00 RES 30.00 OHM 3W 1% 102000328 00 RES 2222.00 OHM 1/10W .02%102000280 00 RES -20 OHM 10W 5% 102000329 00 RES 1778.00 OHM 1/l0W .02%102000232 00 RES 4.00 OHM Sw 5% 102000330 00 RES 2667.00 OHM 1/10W .02%102000233 00 RES 390.00 OHM 1/2W 5% 102000331 00 RES 3333.00 OHM 1/lOW .02%102000234 00 RES 10.00 OHM 1/2W 5% 102000332 00 RES 10.00K OHM 1/10OW .02%102000235 00 POT «6100.00 OHM 1/2w 10% 102000333 00 VRISHV SURGE SUPPR102000236 00 RES 390.00 OHM sw 5% 102000884 00 «RES 30.00. OHM Bw iS102000237 00 RES 180.00 OHM iw 5% 102000885 00 RES 30.00 OHM iw 5%102000238 00 RES 11.00 OHM 4w 38% 102000336 00 nas 00 «OHM 25W BG-102000239 00 RES 14.00 OHM 3w 1% 1020003387 0G «RES 8.00 OHM 4w 1%102000240 00 RES 53.60 OHM 3w 1% 102000338 «00S 30.00 OHM tow «5%102000241 00 RES 10.00K OHM 1/8w = 1% 102000339 00 BES 14.00 OHM tow 1%102000242 00 RES = 3.32K OHM 1/8w 1% 102000340 00 BES “10 ~=«OHM sw %102000243. 00 RES 12.10K OHM 1/8W 1% 102000341 00 -RES 500K OHM 5W 1%102000244 00 RES 5.62K OHM 1/8W 1% auc loscvos42 00 ens 510.00 OHM ow 10%1020002455 00 THM 5.00K OHM WwW e THMC 102000343 00 «RES 1.05K OHM 1/8W 1%102000246 00 RES 17.50 OHM sw % tonevoa, «00 kgs 121K OHM i/ew 1%102000247 00 RES 75.00 OHM 3w 1% 102000348 00 LES 402K OHM 1/ew 1%102000248 00 RES 100.00 OHM aw 1% locpupate 00 kus 208K OHM ew 1%
102000050 Ope OO OHM ew ie 102000347 00 RES 5.11K OHM = 1/8w 1%102000250 0 R : / 

1. 00 OHM . 380W 5%jong) 90 RBS so Ou SEW, wouonats 90 SL OM oy102000283 00 RES OL, 00 OHM 1/4W 5% PIH/COR | 102000350 00 RES 50.00 OHM Ow oe. 

ow b

102000254 00 RES 30. 09 OHM aw 5% 10200035 1 00, RES ee OnM Bw oA

a a ee a
. ‘e 140.00 OHM 1/8w biooo0ezes 00 «RES 8.60 OHM = IW 3% CARBON 102000887 00 RES 10.00 OHM «= sw102000259 00 RES 50. 00 OHM 5W 5% 102000358 00 POT 20.00K OHM 1/2W 20%soso OE 130, OHM 1/4W ‘o PIHER 102000359 01 NET 4-105+-2% 1/10W102000261 00° RES 139.0 1w 5%) CARBON 102000360 00 RES 20.00K OHM sw %102000262 00 RES 3300 odM.oL/awBpanhuaay 102000361 00 RES 10.00K OHM Sw 5%102000263 000 RES ee oonM 1/2w 5% ~~ (1/2WR) 102000362 00 RES 11,100 OHM 4w 5%102000265 00 RES sooo On 3W «1% A-P WOU 102000363 00 POT 500.00 OHM 1/4w 10%109000267 00 RES | 220, 00 OHM 1/2W 5% CARBON 102000364 00 RES 12.00 OHM 4w 52 NON-IND102 . g 

15.00 OHM 3w @foz000269 00 «RES 510.00 OHM aw 5% CARBON to2000867 00 RES «180.00 OHM ~—1/ aw, 9 
110.00 OHM Ww 6102000271 00 RES te OHM Ow a w/w 102000368 00 RES 2.37K OHM 1/8w 1%102000272 00 RES 00 OHM «1/aWw Bt 102000370 00 THM 230.00 OHM .006w 5% KB22L2102000274 00 RES art 50 OHM 1/2w 5% CARBON 102000371 00 RES 196.00 OHM v/ew 1%

: 464, 00 HM 1/8W 6jogqouts 00 RES 50 OHM 28 oe Se See102000276 . 
51.10K OHM 1/4w 1a102000273 00 «DUM DUMMY 10200037500 POT 200.00" OHM = TW 10102 y 

1w b102000279 00 RES 120.00 OHM /2w 5% PIHER 192000378 00 RES 150. 00 OHM oi om.

sea ooeee oy eas a 10K OnM : 2w 5% CARBON 102000378 00 port 100.00 OHM 3/4w 10% CERMEToo tboee bos OHM 2w 5% CARBON 102000379 00 RES 1210.00 OHM 1/4w 1%102000283 00 RES © LL00K OHM 1/2" 5 jonooose:, 00 es a7800 «OHM =o taw i475.00 OHM — 1/4W Q102000284 00 POT 5.00K OHM 102000381 00 Re 449,00 O8M v/aw 1%
tosoozee 00 RES. 36.00 OHM = TPR) «5% —«~PI/C RLBO 102000383 00 «RES $16.00 OHM «= 1/aw 1%102000287 00 RES 30,00 OHM 1/4W 5% PIMER 102000384 00 RES 150.00 OHM CaN Meg; 118.00 OHM w 01 obace ON Ree Oo OHM Low 5 102000386 00 RES 100.00 OHM 1/2w 8%
192000290 00 RES 75.00 OHM iw B% . 102000387 00 RES 1.00 OHM Low 5%
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, DGC PROPRIETARY ~ This manual contains proprietary information of Data General Corporation (DGC) revealed for the limited purpose only
102 000388 to service DGC equipment on the express condition that the information herein shall not be disclosed to others, and shall not be reproduced in ae

. whole or in part, or used in whole or in part as the basis for manufacture or sale of items, without written permission. 102000403

PART

NUMBER REV DESCRIPTION

102000388 00 # RES 1.00K OHM iw 5%
102000389 00 RES 330. 00 OHM -i1/72W-—s55%
102000390 00 RES .10 OHM 21/2w 3% -
102000391 00 RES 82. 00 OHM sw 1%
102000392 00 RES 680. 00 OHM iw 5% COMP
102000393 00 RES At) OHM 1w 5% .
102000394 00 POT 100.00 OHM 25TSQ 10% CERMET

102000395 00 #£RES 110. 00 OHM 1/2W 5%
102000396 00 RES 5. 00 OHM 225W OHMITE ADJ.
102000397 00 RES 33.00K OHM 1/2w - 5%
102000398 00 RES 30. 00 OHM . 1/8w = 1%
102000399 00 RES 510. 00 OHM 2w 5% WRWND °
102000400 00 RES 5. 00 OHM 25w +5%
102000401 00 RES 2. 00 OHM 25w 45%
102000402 00 por 4.00 OHM 3wW 10%
102000403 00 # RES 13. 50K OHM 1/4w > 1%
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to service DGC equipment on the express condition that the information herein shall not be disclosed to others, and shall nat be reproduced in

103000001 whole or in part, wer used in whole or in part as the basis for manufacture or sale of items, without written permission. 103000211

PART PART .

NUMBER REV . DESCRIPTION NUMBER REV DESCRIPTION

103000001 00 CAP .0100MF +80-20% S0V CER 103000116 00 CAP -O500MEF +50-20% 25V DISC

103000002 00 CAP 6.8000MF +10-10% 35V TANT 103000117 00 CAP -1000MF 250V 60HZ

103000003 00 CAP .2200MF +10-10% 20V. TANT 103000118 00 CAP . 4000MF 660V

103000004 00 CAP 470. OOCOPF +5- 5% 500V. MICA 103000119 00 CAP AC LINE FILTER, RFI PWRLINE #20K6

103000005 00 CAP 820. OOOOPF +5- 5% 300V MICA 103000120 00 CAP 160. OOOOPF +5- 5% 500V MICA

103000006 00 CAP 220. OOOOPF +5- 5% s00V. MICA ‘} 103000121 00 CAP 12. 5000MF +6- 6% 370V

103000007 00 CAP 50. OOOOMF 4+5- 5% 50V TANT 103000122 00 CAP . 0470MF +10-10% 100V. MYLAR

103000012. 00 CAP . LOOOMF +5- 5% 250V “FIL 103000123 00 CAP , .0033MF +10-10% 100V MYLAR

103000013 00 CAP . 5000 103000124 00 CAP 1.0000MF +10-10% 50V MYLAR

103000015 00 CAP . 0022MF +5- 5% 1000V 103000125 00 CAP 2.2000MF +50-20% 35V T/T

103000016 00 CAP 1.0000MF +10-10% 35V TANT 103000126 00 CAP .1500FD = +75-10% 6V ELEC

103000018 00 CAP 6.8000MF +10-10% 6V TANT 103000127 00 CAP . 0220MF +10-10% 100V. MYLAR

103000026 00 CAP 21000. 0000MF +20-20% 40V ELEC 103000128 00 CAP .3300MF = +10-10% 50V MYLAR

103000027 00 CAP. 6000. 0000MF +20-20% 10V. ELEC 103000129 00 CAP 98000. 0000OMF = +75-10% 20V. ELEC

103000031 00 CAP 100. OOOOPF +5- 5% 500V. 0 MICA 103000130 00 CAP 6. OOOOMF 660V OIL FILLED

103000032 00° CAP 103000131 00 CAP -Ol MF 400V

103000033 00 CAP . 103000132 00 CAP 500MF 25V

103000035 00 CAP 1200. 0000PF +5- 5% 500V. MICA 103000133 00 CAP . 10MF 660V

103000036 00 CAP 8.0000MF +20-20% s0V TANT 103000134 00 CAP 150. OOOMF ‘ 6V

103000037 00 CAP 47,0000MF +20-20% 20V. TANT 103000135 - 00 CAP 1600.0000PF +5- 5% 500V. MICA

103000038 00 CAP 103000136 00 CAP 1. OOOOMF 400V

103000039 00 CAP .O500MF +20-20% 12V. CER 1030001389 00 CAP 1000 UF 25WV CRAMER WHB1000-25

103000040 00 CAP 33. OOOOPF +5- 5% S00V MICA 103000140 00 CAP 15MFD 200-365 VACGE45F165

103000041 00 CAP 560. OOOOPF +5- 5% 300V. MICA 103000141 00 CAP 5MFD 366-410VAC GE 45F273 ~

103000042 00 CAP 800. OOOOPF 103000142 00° CAP 1. 00O0OOPF + 5-5% 500V. MICA ,

103000043. 00 CAP 21000. 0000MF +20-20% 25V ELEC 103000143. 00 CAP 2.0000PF + 5-5% 500V MICA

103000044 00 CAP 12. OOOOPF +5- 5% s00V MICA 103000144 00 CAP 3. OOOOPF + 5-5% 500V MICA

103000045 00 CAP 2.2000MF +20-20% 20V - TANT 103000145 00 CAP 4. 0000PF + 5-5% 500V MICA

103000046 00 CAP 330. O0OOPF +§- 5% 100V MICA 103000146 00 CAP 7. 0000PF + 5-5% 500V MICA

103000047. 00 CAP _.0068MF +10-10% 100V RCAP 103000147, 00 CAP 8. OOOOPF + 5-5% 500V MICA

103000048 00 CAP 24000. 0O0O0OMF = +20-20% 40V ELEC 103000148 00 CAP 18. 0000PF + 5-5% 500V MICA

103000049 00 CAP 38000. 0000MF +20-20% 20V ELEC 103000149 00 CAP 20, QOOOPF + 5-5% 500V MICA

103000051 00 CAP 20000. OOOOMF = +20-20% 10V. ELEC 103000150 00 CAP 22. OOOOPF + 5-5% 500V MICA

103000052 00 CAP 47.0000MF +20-20% 6V TANT 103000151 00 CAP 24. 00OOPF + 5-5% 500V MICA
103000053 00 CAP 68. OOOOPF +5- 5% 500V MICA 103000152 . 00 CAP 30. 0OOOPF + 5-5% 500V. MICA

103000054 00 . CAP .O100MF +10-10% 50V RCAP 103000153 00 CAP 36. OOOOPF + 5-5% 500V. MICA

103000055 00 CAP 100. OOOOPF +5~ 5% 100V RCAP 103000154 00 CAP 39. OOOOPF + 5-5% 500V MICA

103000056 00 CAP 82. OOOOPF +5- 5% 500V ,MICA 103000155 00 CAP 43. 0OOOPF + 5-5% 500V. MICA
103000057 00 CAP 6. 8000MF +50-20% 6.3V T/T . 103000156 00 CAP 47. OOOOPF + 5-5% 500V MICA

103000059 00 CAP 110. OOOOMF 40V 103000157 00 CAP 62. OOOOPF + 5-5% 500V MICA

103000060 00 CAP 31000. 0000MF +20-20% 40V ELEC 103000158 00 CAP 75.0000PF + 5-5% 500V MICA

103000061 00 CAP 20000. 0000MF +20-20% 20V. ELEC. 103000159 00 CAP 91. OOOOPF + 5-5% 500V MICA
103000062 00 CAP 6.8000MF +50-20% 35VsoT/T 103000160 00 CAP 110. O0O0OOPF + 5-5% 500V. MICA
103000063 00 CAP 161-193MF 110V 60HZ 103000161 00 CAP 120. OOOOPF + 5-5% 500V MICA

103000064 00 CAP % Vv 103000162 00 CAP 130. 0OOOPF + 5-5% 500V MICA

103000065 00 CAP 1.0000MF +10-10% 35V so T/T 103000163 00 CAP 180. 0000PF + 5-5% 500V MICA

103000066 00 CAP 6300. 0000 % 20V ELEC 103000164 00 CAP 200. 0OOOOPF + 5-5% 500V MICA

103000067 00 CAP 33000. 0000 % 50V ELEC 103000165 00 CAP 240. 0OOOPF + 5-5% 500V MICA

103000068 00 CAP 47.0000MF +50-20% 6.3V T/T 103000166 00 CAP 300. OOOOPF + 5-5% 500V .MICA

103000069 00 CAP 1.5000MF +20-20% 35V ELEC 103000167 00 CAP 360. 0OOOPF + 5-5% 500V MICA

103000070 00 CAP .0220MF +10-10% 100V RCAP 103000168 00 CAP 390. OOOOPF + 5-5% 500V. MICA

103000071 00 CAP 27, OOOOPF 45- 5% 500V MICA 103000169 00 CAP 430. OOOOPF + 5-5% 500V MICA

103000072 00 CAP 150. OOOOPF +5- 5% 500V MICA 103000170 00 CAP 510. OOOOPF + 5-5% 500V MICA
103000073 00 CAP . 1000MF +5~ 5% 50V. MYLAR 103000171 00 CAP 620.0000PF .+ 5-5% 500V. MICA

103000074 00 CAP : 100. OOOOMF % 15V TANT 103000172 00 CAP 680. OOOOPF + 5-5% 500V MICA

103000075 00 CAP 4,.7000MF +50-20% 50V TAG 103000173 00 CAP 750. OOOOPF + 5-5% 500V. MICA

103000076 00 CAP 7000. OOOOMF h 20V ELEC 103000174. 00 CAP 910. OOOOPF + 5-5% 500V MICA

103000077 00 CAP ,1000MF +10-10% 200V TANT .103000175 00 CAP 1000. OOOOPF + 5-5% 500V MICA
103000078 00 CAP 130-156MF 110V 60HZ 103000176 00 CAP 1100. OOOOPF + 5-5% 500V MICA

103000079 00 CAP 5600. 0000PF +10-10% 200V 103000177 00 CAP 1300. 0000PF + 6-5% 500V MICA

103000080 00 CAP 47-56MF 200V 60H Z 103000178 00 CAP 1500. 0OOOPF + 5-5% 500V MICA

103000081 00 CAP 1200. OOOOME % 40V ELEC 103000179 00 CAP | 1800. OO0OPF + 5-5% 500V MICA

103000082 00 CAP 1200. OOOOMF % 20V ELEC 103000180 00 CAP 2000. O0OOOPF + 5-5% 500V MICA

103000083 00 CAP 20000. OOOOMF 10V ELEC 103000181 00 CAP 2200. OOOOPF + 5-5% 500V MICA

103000084 00 CAP 22. OOOOMF LOV TAG 103000182 00 CAP 2400. 0O000PF + 5-5% 500V MICA

103000085 . 00 CAP .2200MF 100V MYLAR 103000183 00 CAP 2700. OOOOPF + 5-5% 500V MICA

103000086 00 CAP . L000MF 50V 103000184 00 CAP - 3000. O0O0OOPF + 5-5% 500V MICA

103000087 00 CAP _4700MF 50V 103000185 00 CAP 3300. D000PF + 5-5% 500V MICA

103000088 00 CAP 3600. OOCOMF . 50V 103000186 00 CAP 3600. 00O0OPF + 5-5% 500V. MICA

103000089 00 CAP 800. OCOOOMF 50V ELEC 103000187 00 CAP 3900. OOOOPF + 5-5% 500V MICA.

103000090 00 CAP .2000FD +75-10% 10V 103000188 00 CAP 4300. OOOOPF + 5-5% 500V ~ MICA

103000091 00 CAP 98000. 0000OMF = +75-10% 20V 103000189 00 = «CAP 4700.0000PF + 5-5% 500V MICA
103000092 00 CAP 66000. 0000MF = +75 -10% 20V 103000190 00 CAP 5100. OOOOPF + 5-5% 500V MICA
"103000093 00 CAP NOT ASSIGNED a 103000191 00 CAP 5600. OOOOPF + 5-5% 500V MICA
103000094. 00 CAP .OOLOMF +10-10% 1000V 103000192 00 CAP 6200. 0OOOOPF + §6-5% 500V MICA
103000095 00 CAP .1000MF = +10-10% 400V MYLAR 103000193 00 CAP 6800. 0OOOOPF + 5-5% 500V MICA

103000096 00 CAP 12000. OOOOMF . ~+75-10% 20V. SANG 103000194 00 CAP 7500. OOOOPF + 5-5% 500V MICA
103000097 00 CAP 12000. 0000MF = +75-10% 40V SANG 103000195 00 CAP 8200. 0O00OPF + 5-5% 500V MICA
103000098 00 CAP 5. OOOOPF 45~ 5% 500V MICA 103000196 00 CAP . OO10MF +10-10% .100V MYLAR

103000099 00 CAP 6. OOOOPF +5- 5% 500V. MICA 103000197 00 CAP . 0012MF +10-10% 100V MYLAR
193000100 00 CAP 10. OOOOPF +5- 5% 500V MICA ‘103000198 00 CAP . 0OO15MF +10-10% 100V MYLAR

103000101 00 CAP 51. OOOOPF +45- 5% 500V MICA 103000199 00 CAP . 0018MF +10-10% 100V MYLAR ’
103000102 00 CAP 270, OOOOPF +5-~ 5% 500V MICA 103000200 00 CAP . 0022MF +10-10% 100V MYLAR

103000103 00 ##CAP ' ,O150MF = +10-16% 100V . 103000201 00 CAP . 0027MF +10-10% 100V MYLAR
103000104 00 CAP 77000. 0000MF +75-10% 20V ELEC 103000202 00 CAP . OO39MF +10-10% 100V MYLAR
103000105 00 CAP 71000MF/63000MF 103000203 00 CAP . 0047MF +10-10% 100V *MYLAR
103000107 00 CAP 13000. OOOOMF 40V 103000204 00 CAP . 00O50MF +10-10% 100V MYLAR
103000108 - 00 CAP 22. OOOOMF 16V TAG 103000205 00 CAP .O0O56MF +10-10% 100V MYLAR

103000110 00 CAP 77000. 000OMF +75-10% 20V ELEC 103000206 00 CAP ~ . OO68MF +10-10% 100V MYLAR
103000111 00 CAP .2300FD +75-10% 20V ELEC 103000207 00 CAP . 0082MF +10-10% 100V MYLAR
103000112 00 CAP .6300FD +75-10% 6V ELEC 103000208: 00 CAP . O100MF +10-10% 100V MYLAR
103000113 00 CAP 15. OOOOPF +5- 5% 500V MICA. 103000209 00 CAP . 0120MF +10-10% 100V MYLAR

103000114 00 CAP 1.0000MF +20-20% 50V TANT 103000210 00 CAP - O150MF +10-10% 100V MYLAR
103000115 00 CAP 4.0000MF +50-20% 660V 60H Z 103000211 00 CAP - 0180MF +10-10% 100V MYLAR
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PART

NUMBER REV DESCRIPTION

103000212. 00 CAP _.0270MF +10-10% 100V MYLAR
103000213 00 CAP .0330MF +10-10% 100V MYLAR
103000214 00 CAP .0390MF +10-10% 100V MYLAR
103000215 00 CAP .O500MF +10-10% 100V MYLAR
103000216 00 CAP .O560MF +10-10% 100V MYLAR
103000217 00 CAP .0820MF +10-10% 100V MYLAR

103000218 00 CAP ,1000PF = + 10-10% 100V MYLAR
103000219 ‘00 CAP .1200MF +10-10% 100V MYLAR
103000220 00 CAP .1500MF +10-10% 100V MYLAR
103000221 00 CAP .1800MF +10-10% 100V MYLAR
103000222 00 CAP .2T700MF = + 10-10% 100V MYLAR
103060223 00 CAP «3300MF +10-10% 100V MYLAR
103000224 00 CAP .4100MF = + 10-10% 100V MYLAR

103000225 00 CAP .5000MF +10-10% 100V MYLAR

103000226 00 CAP .5600MF = + 10-10% 100V MYLAR
103000227 800 CAP .6800MF +10-10% 100V MYLAR .

103000228 00 CAP .8200MF +10-10% 100V MYLAR
103000229 00 CAP 1,0000MF +10-10% 100V MYLAR

103000230 00 CAP 1,.2500MF +10-10% 100V MYLAR

103000231 00 CAP 1.5000MF +10-10% 100V MYLAR

103000232 00 CAP 2.0000MF +10-10% 100V MYLAR

103000233 00 CAP 3.0000MF +10-10% 100V MYLAR

103000234 00 CAP 4.0000MF +10-10% 100V MYLAR

-103000235 00 CAP .0680MF +10-10% 100V MYLAR

103000236 00 CAP .3900MF +10-10% 100V MYLAR

103000237 =©00 CAP 50. OOOOPF + 5-5 % 500V MICA

103000238 00 CAP 2500.0000PF + 5-5 % 500V MICA
103000239 00 CAP 500.0000PF + 5-5 % 500V MICA
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DESCRIPTION

120. 00 MH

150.00 MH

180.00 MH

220. 00 MH

270. 00 MH

330. 00 MH

390. 00 MH

470. 00 MH

560. 00 MH

680. 00 MH

820. 00 MH

1000. 00 MH

1200. 00 MH

1500. 00 MH

1800. 00 MH

2200. 00 MH

2700. 00 MH

3300. 00 MH

3900. 00 MH

4700. 00 MH

5600. 00 MH’

6800. 00 MH

8200. 00 MH

10000. 00 MH
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+10-10%
+10-10%
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+10-10%
+10~-10%
+10-10%

to service DGC equipment on the express condition that the information herein shail not be disclosed to others, and shall not be reproduced in
whole of in part, or used in whole or in part as the basis for manufacture or sale of items, without written permission.

PART . PART
NUMBER REV DESCRIPTION NUMBER REY

194000001 00 XFMR- BALON NOVA 104000089 00 INDTR002 00 XFMR 3:1 104000090. 00 INDTR
104000003 00) «=XFMR- 1:1 104000091 00 INDTR
104000004 00 XFMR F-109U 104000092 00 INDTR
104000005 05 XFMR F-60U 104066093 00 INDTR
104000006 00 XFMR CHOKE CLOCK S/N 104000094 00 INDTR
104000010 03 XFMR PWR-S/N 104000095 00 INDTR
104000012. 01 XFMR MEMORY 104000096 .00 INDTR
104000013 00 XFMR BALONS/N 104000097 00 INDTR
104000014 00 X¥FMR F-106Z 104000098 00 INDTR
104000016 00 XFMR ISOLATION 230/115 104000099 00 INDTR
104000018 00 XFMR CHOKE 100MH 45-5% 104000100 00 INDTR
104000022. 04 XFMR PWR-1210 104000101 00 INDTR
104000023 02 XFMR PWR-1220/820 104000102 00 INDTR
104000026 00 XFMR F-108U 115V-24V 96VA 104000103 00 INDTR
104000028 01 XFMR CENTER TAP BIFILAR COIL 104000104 00 INDTR
104000029 00 XFMR SINGLE WOUND COIL 104000105 00 INDTR
104000030 00 XFMR STEP DOWN : 104000106 00 INDTR
104000031 00 XFMR STEP DOWN 230/115 50/60HZ VA1000 104000107 00 INDTR
104000032 00 XFMR 15 MH COIL 104000106 00 INDTR
104000033 00 XFMR 1MH COIL 104000109 00 INDTR
104000034. EE XFMR COIL ASSY +- 15MHD 104000110 00 INDTR
104000085 EE XFMR COIL ASSY +5 MHD 104000111 00 INDTR
1040000386 00 COIL HOLD ELECTROMAGNET 4000 TURNS 104000112 00 INDTR
104000037 00 XFMR TRIAD F107Z .
104000038 01 XFMR MMC-4814
1040000389 00 XFMR 5-28/15-10
104000040 00 XFMR CONSTANT VOLTAGE 5-35/15~-10'
104000041 00 XFMR PWR LINEAR 170W
104000042. E1 XFMR CONSTANT VOLTAGE
104000043. 03 XFMR 36VOLT 16AMP & 36VOLT 13AMP
104000044 00 XFMR 50HZ CVT 600 VA
104000045 00 XFMR CVT 5-60/15-15 60HZ
104000046 00 XFMR CVT 5-60/15-15 50HZ
104000047 01 .XFMR COIL
104000048 00 XFMR 24:8
104000049 00 XFMR_ 110/220V 50HZ,
104000050 00 XFMR PULSE, BH ELECTRONICS
104000051 00 XFMR_ 115V TO 230V, STEP UP, 1000 VA

104000052, 00 XFMR MMC 5030 1:12
104000053 00) COIL CLOCK HEAD 35 TURNS
104000054 00 XFMR_ 25.2V CT .060A MICROTRAN 2512
104000055 00 INDTR- .10 MH +10-10%
104000056 00 INDTR . .12 MH +10-10%
104000057 00 INDTR _ ..15 MH +10-10%

104000058 400 4 =INDTR- .18 MH +10-10%
104000059 00 INDTR_ .22 MH +10-10%

104000060 00 INDTR_ .27 MH +10-10%

104000061 00 INDTR .33 MH +10-10%

104000062 00 INDTR .39 MH +10-10%
104000063 00 INDTR- .47 MH +10-10%

104000064 00 INDTR- .56 MH +10-10%

104000065 00 INDTR .68 MH +10-10%

104000066 00 INDTR .82 MH +10-10%

104000067 00 INDTR_ 1.20 MH +10-10%
104000068 00 INDTR 1.50 MH +10-10%

104000069 00 INDTR_ 1.80 MH +10-10%
104000070 00 INDTR = 2.20 MH +10-10%
104000071 00 INDTR 2.70 MH +10-10%
104000072 00 INDTR_ 3.30 MH +10-10%
104000073 00 INDTR_ 3.90 MH +10-10%
104000074 00 INDTR 4.70 MH +10-10%
104000075 00 INDTR 5.60 MH +10-10%

104000076 00 INDTR_ 6.80 MH +10-10%

104000077 00 INDTR_ 8.20 MH +10-10%

104000078 00 INDTR 10.00 MH +10-10%

104000079 00 INDTR 12.00 MH +10-10%

104000080 00 INDTR 18.00 MH +10-10%

104000081 00 INDTR 22.00 MH +10-10%

104000082 00 INDTR 27.00 MH + 5-5 %

104000083 00 INDTR 33.00 MH + 5-5 %

104000084 00 INDTR 39.00 MH + 5-5 %

104000085 00 INDTR 47.00 MH + 5-5 %

104000086 00 INDTR 56.00 MH + 5-5 %

104000087 00 INDTR 68.00 MH + 5-5 %

104000088 00 INDTR 82.00 MH + 5-5 %
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PART

NUMBER REV DESC RIPTION
110000002. 00 = RELAY, BRSR1-901
110000004. 00 = SWITCH, MICRO 1321D8
110000005 00 = SWITCH, MICRO 32308
110000006 00 = ACTUATOR KIT, MICRO JV-91
110000010 00 =©ACTUATOR, AH H 83503
110000011 00 CONTACT BLOCK, 83500-90
110000013. 00 = LENS, AH H 83500-90
110000014. 00 = SWITCH, AH H 82603
110000015 00 = SWITCH, AH H 82613
110000016 01 =SWITCH,C & K 7101CSP
110000017 04 = SWITCH,C & K 7105CSP
110000018 01 SWITCH, C & K 7205CSP
110000019 00 = SWITCH, C & K 7103A
110000020. 00 = SWITCH, EECO 177608
110000021 00 SWITCH, C & H 7691K74-F27
110000022, 00 =HARDWARE KIT, 76SG
110000023. 00 = SWITCH,C & K 7201A
110000024 00 SWITCH, CH 7561K74-F27
110000025 00 SWITCH, CH 7561K54-F27
110000026 01 SWITCH,CK 7105SYPZ
110000027 01 SWITCH, CK 72118YPz
110000028 01 SWITCH,CK 7301SYPZ
110000029 01 SWITCH, CK 71098YPZ
110000030 01 SWITCH, CK 71018YPzZ
110000032. 00 RELAY, REED P B JOT4100
110000033. 00 PB,JOT 4000 RELAY
110000034 01 SWITCH,CK 7215SYPZ
110000035 00 SWITCH, TOGGLE CK 7101CSPX-EQUIV
110000036 00 = SWITCH, CK 7105CSPX SATIN OR EQUIV
110000037 00 = SWITCH, CK 7205 CSPX SATIN OR EQUIV
110000038 00. SWITCH, MICRO HONEYWELL iSM1
110000039 00 RELAY, POTTER BRUMFIELD 6VAC DPST PR
110000040 00 RELAY, POTTER BRUMFIELD 6VAC PMT 17A
110000041 00 RELAY,JRM 1000 PB LAMP 10WATT

110000042 00 RELAY, 4897-990
110000043 00 RELUCTANCE PICK-UP 6815013
110000044. 00 SWITCH, THUMBWHEEL #189220 1 POLE DEC.
110000045 00 SWITCH,7103SY PWGEAV-2-X
110000046 00 RELAY, RBM 91252-103
110000047. 00 RELAY,50HZ 230V
110000048 00 SWITCH, 435166-1
110000049 00 SWITCH DIP,8 POSITION AMP
110000050 00 SWITCH DIP, 4 POSITION AMP
110000051 00 SWITCH CK 73034ZQEJ2
110000052 00 AMP DISTRIBUTOR 4325166-3
110000053. 00 SWITCH, 5 POS, AMP -
110000054. 00 RELAY, DRY REED W103MPCX-4
110000055 00 #RELAY,DRY REED W101MPCX-3
110000056 00 RELAY,MERC WETTED W131MPCX-4
110000057 00 RELAY,MERC WETTED W132MPCX-4
110000058 00 SWITCH, 7203ZQEJ2 C&K
110000059 00 SWITCH, DP3P ROCKER
110000060 EE SOLENOID, LEDEX #124911-030
110000061 00 SWITCH,SPST CUTLER HAMMER 7561K74
110000062 00 RELAY, W107DIP-1
110000063. 00 SWITCH,8-POS AMP435166-5
110000064. 00 SWITCH,3PDT 15A/CONTACT
110000065 01 SWITCH, MINI TOGGLE MOMENTARY
110000066 01 SWITCH, MINI TOGGLE MAINTAINING
110000067. 02 SWITCH SELECTOR
110000068 01 SWITCH SELECTOR (POWER)
110000069 01 SWITCH, TOGGLE, MOMENTARY

110000070 01 SWITCH,TOGGLE, MAINTAIN
110000071 00 SWITCH, MICRO #311SM701-T
110000072 00 SWITCH, PRESS 10" FAIRCHILD #PSF100A-10C
110000073 00 SWITCH, PRESS 20" FAIRCHILD #PSF100A-20C
110000074 00 SWITCH,MOM ACT 101 SN11

110000075 00 SWITCH, OAK 390 DP TCW POS

110000076 00 SWITCH LOW TORQUE 1-NO, CHERRY #E51-51T

110000077 00 SWITCH .251 SIM RLR, MICRO#311SM4-T -
110000078 00 SWITCH FLEX LEAF W/RLR, MICRO#111SM2-T
110000079 00 SWITCH OPT 2-CHAN, HEI#0S562A-060LW
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PART PART

NUMBER REV DESCRIPTION NUMBER REV _ DESCRIPTION

111000000 00 DEVICE CONN CARD READER 111000111 00 TERM RTNG #10STUD 12-10 AMP 2-35109-1
111000001 00 CONN 9 CONTACT PLUG DEC $P 111000112 00 CONN PCB 28 DUAL POSITION

111000002. 00 CONN 9 CONTACT SOCKET DEC 9S SZ 20 111000113 00 CONN CABLE 20 POSN AMP 86402-1
111000003. 00 CONN 25 CONTACT PLUG DBC 25P SZ 20 111000114. 00 CONN 12 POSITION AMP 86402-4
111000004 00 CONN 25 CONTACT SOCKET DBC 258 SZ 20 111000115 00 CONN CONTACT TWIN LEAF AMP 583616

111000005 00 CONN 50 CONTACT PLUG DDC 50P SZ 20 111000116 00 CONN KEY AMP 583274 :

111000006 00 CONN 50 CONTACT SOCKET DDC 508 SZ 20 111000117 00 CONN PC EDGE 50 DUAL POS AMP1-583717-9
111000007 00 CONN 19 CONTACT PLUG 2DE19P 111000118 00 CONN CINCH 252-15-30-160

111000008 00 CONN 19 CONTACT SOCKET 2DE19S 111000119 00 CONN PC EDGE 10 DUAL POS AMP 583717-1

111000009 00 CONN 52 CONTACT PLUG 2DB52P 111000120 00 CONN FERRULE COAX 328664

111000010 00 CONN 52 CONTACT SOCKET 2DB5ES 111000121 00 CONN RETENTION SPRING COAX 243332-1

111000011 00 CONN 100 CONTACT PLUG 2DD100P 111000122 00 CONN ALIGN BSHG RED AMP 329051

111000012 00 CONN 100 CONTACT SOCKET 2DD100S 111000123 00 CONN SPR RTNG AMP 583691-3

111000019 00 CONN JUNCTION SHELL DE 24657 111000124 00 CONN RECEPTACLE MOLEX 1292-R2

111000020 §=©00 CONN JUNCTION SHELL DB24659 111000125 00 CONN PIN FEMALE MOLEX 02091133
111000021 00 CONN JUNCTION SHELL DD24661 111000126 00 CONN PLUG MALE MOLEX 1292-P1

111000022 00 CONN SCREW LOCK ASSY FEMALE D204018-2 111000127 00 °~TERM MALE .093 18 TC 22 GA MOLEX 1380
111000023 00 CONN SCREW LOCK MALE D20419-16 4111000128 00 CONN RIVET FLAT HD AK41H .

111000024 00 CONN SCREW LOCK MALE 20419-21 111000129 00 CONN RECEPTACLE MOLEX 1261R-2

111000025 00 CONN SCREW LOCK MALE 20420-15 111000131 00 CONN PIN MOLEX 02092132

111000026 00 CONN A/C OUTLET PS 1369 111000132. 00 CONN RF PNL RECEPTOR 83-798-1050

111000027 00 CONN CABLE 20 DUAL POS AMP 86148-1 111000133 00 CONN JACKSCREW FEMALE 200875

111000029. 00 CONN CONTACT COMP LD 4-330808-9 111000134 00 CONN 9 PIN W/MOUNTING TABS

111000030 00 CONN DIP SOCKET 16 PIN 041-001 112N 1110001385 00 TERM FEM .093 18 TO 22 GA MOLEX 1381
111000031 00 TERM POST 025SQ .287 AMP 86144-4 111000136 00 CONN PLUG 2 PIN

111000032 00 CONN FASTON RECEPTACLE SERIES 250 111000137 00 CONN RECEPTACLE 2 PIN

111000033 00 TERM RCPT 250 22-18 AWG AMP 42628-2 111000138 00 CONN 22 PIN

111000034. 00 TERM RCPT 250 16-14 AWG AMP 42332-4 111000139 00 TERM SLTD TNG FLG #6 16-14A#2-320861 -1
111000035 00 TERM RTNG #10STUD 16-14 AMP 2-31903-2 111000140 00 TERM RTNG #6STUD 16-14 AMP 2-32442-1
1110000386 00 TERM RTNG #10STUD 22-16 AMP 2-31889-3 111000141 00 TERM R TNG #8STUD 22-16 AMP 2-31886-2

111000037 00 TERM RTNG #6STUD 22-16 AMP 2-32403-1 111000142 00 CONN MALE A/C PLUG 15AMP 125V

111000038 00 TERM RCPT 187 22-18 AWG AMP 60972-3 111000143. 00 CONN DAISY CHAIN .025 SQ POST 5''SP
111000039 00 CONN WINCHESTER ELEC 109-8340 111000144 00 TERM RTNG #2STUD 22-16 AMP 2-320440-1

111000040 800 CONN CABLE 22 DUAL POS AMP 86148-2 111000145 00 CONN FEMALE SOCKET CONTACT

111000041 00 CONN RCPT 50 DUAL POSN AMP 86018-2 111000146 00 CONN MALE PIN CONTACT

111000042 00 TERM TAB 250 .097STUD 90 AMP 41204 111000147 00 CONN 13 POS SINGLE ROW MOD IV

111000043 00 CONN 36 CONT FOR DISK 111000148 00 CONN KEY AMP 86286-1

111000044 00 TERM TAB 250. 130STUD 90 AMP 42117-2 111000149 00 CONN HOUSING, TWIN LEAF . 100CTRS

111000045 00 TERM TAB 250 . 130STUD DFS AMP 42506-2 111000150 00 CONN AMP 225-21031-101 OR EQUIV

111000046 00 CONN T&B 18RA-6F 111000151 00 CONN CINCH 251-18-30-160

111000047 00 CONN WiRE SPLICE T&B ZRBR 111000152, 00 CONN AMP 57-30360

111000050 §=00 CONN HI-CLAMP PPC-11 111000153 EE CONN FLAG FASTON TERM
111000051 00 CONN FASTENER CB4-2 1/8 DIA BUTTON 111000154. 00 CONN OUTPUT ELCO 00-8016-038~-000-707
111000052 00 CONN 6 PINAM 111000155 EE CONN BERG #75307-002

111000053. 00 CONN DISK FROM 111-000-043 LG 111000156 00 CONN JACK SCREW AMP #202490-2

111000054 00 CONN DISK FROM 111-000-043 SM 111000157 00 CONN FLANGED INLET AH 5278 NEMA 5-15P

111000055 00 CONN T&B RBB-25 111000158 00 CONN WIRE MOLD ASSY 10P AMCO PM60-10

111000056 00 CONN T&B RCC 111000159 00 CONN RUBBER BOOTH AH 7511

111000057 00 j$TERM TAB 250 130STUD IPR AMP 41480 111000160 00 CONN 3VH30-1JN3 DEVICE 1055B

111000058 00 CONN AMP 85969-2 CRP 24-20 AWG 111000161 EE CONN WIRE MOLD ASSY 6 POS
111000059 00 ##CONN AMP 1-480435-0 111000162 00 CONN PIN CONTACT 14 AWG AMP 61118-5

111000062 00 CONN SOLDER SLEEVE D142-51 111000163 00 CONN PIN CONTACT 26 AWG AMP 60910-5

111000063 00 CONN HAYCO DC-201 BLACK 111000164 00 CONN SOCKET AC ARROW HART #5278

111000064 00 CONN HAYCO DC-201 AMBER ORANGE 111000165 00 CONN SOCKET AMP 61117-5
111000065 00 CONN HAYCO T-1018 TIN PLATE TAB 111000166 00 CONN CONT SKT 30-22 AWG AMP 60909- _

111000069 00 CONN STYLE A 5353867 111000167 00 CONN 6 SKT MATE-N-LOK AMP 1-480273-0

111000070 00 CONN STYLE B 5353868 111000168 00 CONN 12 SKT MATE-N-LOK AMP 1-480275-0

111000071 00 CONN TERMINAL CONTACT 66341-2 111000169 00 CONN 12 PIN MATE-N-LOK AMP 1-480275-0

111000072 00. CONN 6 CIRCUIT FASTON P/18 480003-5 111000170 00 ‘CONN PLUG MOLEX 12CKT 1360P
111000073 00 CONN CONTACT PC 125CF 50 111000171 00 CONN RCPT MOLEX 12CKT 1360R-1

111000074 00 CONN CONTACT TERMINAL 60413-1 111000172 00 CONN VIKING 3VH30/1J3N3

111000075 00 TERM POST 025SQ . 210 AMP 86144-8 111000174 00 CONN MOLEX 5 PIN WAFERCON

111000076 00 CONN TERMINAL BUSH GREEN DC-87-3-2 111000175 00 CONN MOLEX 5 PIN

111000077 00 CONN TERMINAL BUSH CRG DC-87-3-2 111000176 00 CONN BASELESS CRTG LAMP AMP 61528-1

111000078 00 CONN TERMINAL TAB BRASS T-202-55 111000177 00 TERM TAB 250.130STD 2PR AMP 41481
111000079 00 CONN 26 POSITION 583679-1 111000178 00 CONN USM POP RIVET AD42S

111000080 00 CONN MOLEX 1490 RECEPTACLE 111000179 00 CONN PC EDGE 25 DUAL POS AMP1-583717-1
111000081 00 TERM FEM .093 14 TO 20 GA MOLEX 1189 111000180 00 ##CONN WIRE MOLD ASSY

111000082 00 CONN MOLEX 1490 PLUG 111000182 00 CONN WIRE MOLD ASSY MODIFIER

111000083 00 TERM MALE .093 14 TO 20 GA MOLEX 1190 111000183 00 CONN TEST PROBE FEM #53061

111000084. 00 CONN AMPHENOL MIN RAC 17 17-300-01 111000184 00 #$CONN TEST PROBE MALE #20357

111000085 00 CONN AMPHENOL RT ANGLE PIN 17-1208-02 111000185 00 CONN 50 DUAL POS

111000086 00 CONN AMPHENOL RT ANGLE PIN 17-1209-02 111000186 00 CONN AMP FSTON 187 SERIES TAB 61947-1

111000087 00 CONN COMPONENT LEAD SOCKET 380635-1 111000187 00 CONN AMP FSTON 187 SERIES TAB 61951-1
111000088 00 CONN EPO GROUND TAB 5271288 111000188 00 CONN AMP FSTON "187" RECP AMP 61697-1
111000091 00 #CONN PWR RECEPT. MS3102 A24-25 111000189 00 #§CONN HOUSING MALE 9 PIN

111000093 00 CONN BLOCK SKT 75 CONT AMP 201311-1 111000190 00 CONN HOUSING FEMALE 9 PIN

111000094. 00 CONN BLOCK 29 POSN AMP 202477-4 111000191 00 CONN FASTON CLIP-FLAG TYPE

111000095 00 CONN CONT SKT 18-16 AWG AMP 66101-1 111000192 00 CONN BARRIER STRIP & TERMINAL

111000096 00 CONN CONT SKT 10-8 AWG AMP 66257-2 111000193 00 CONN SPADE LUG #10-12

111000097 00 CONN SKT RG/U CA AMP 329013 111000194 00 CONN WAFER 9 PIN MOLEX 0918-5094

111900098. 01 CONN POLORIZING KEY (USED/079) 111000195 00 CONN AMP FSTON 110 TAB 42971-1
111000099 00 CONN MINI BRASS RIVIT . 116X3/16 111000196 00 CONN AMP FSTON 187 TAB 61761-1

111000100 00 CONN 24 PIN (PART # 111000040) 111000197 00 CONN 40 PIN W/STRAIN RELIEF #3417-3000
111000101 00 CONN CABLE 40 DUAL POSN AMP 1-86148-1 111000198 00 CONN 40 PIN PCB HEADER #3432-1002

111000102, 00 CONN PLUG RECP P&S TURNLOCK 111000199 00 CONN POLARIZING KEY
111000103 00 CONN ASSY DIGITRONICS PTR 2540 111000200 00 CONN VIKING 3VH35/CND-12
111000104 00 CONN CRIMP LUG T&B RC1157 111000201 00 TERM RTNG #4STUD 22-16 AMP 31878

111000107 00 CONN MOLEX STD NYLON P/N 126-P-1 111000202 00 TERM R TNG #10STUD 6AWG AMP 52265-2

111000108 00 CONN MOLEX STD NYLON P/N-1261-R 111000203 00 TERM RCPT 250 14-10AWG AMP 41450

111000109 00 CONN MRAC 42PJ 111000204. 00 CONN HSG 250 TERM RCPT AMP 1-480416-0

111000110 00 CONN PIN CONTACT 8114 111000205 00 TERM RCPT 187 22-18AWG MAP 60972-2

111-1
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PART

NUMBER REV DESCRIPTION

111000206 00 TERM RCPT 110 22-18AWG AMP 61048-2

111000207 00 TERM TAB 187 130STUD ANLR AMP 61761-2

111000208 00 TERM TAB 110 136STUD STR AMP 60858-1

111000209 00 TERM POST 0258Q’.165 AMP 87022-9

111000210 00 SPLICE COAX TO AWG AMP #330592

111000211 00 CONN BRASS RIVET TIN PLATED

111000212 00 CONN PNL RCPT TYPE UHF AMPHENOL 83-1R

111000213 00 TERM RCPT 28-22 AWG BERG 47712

111000214 00 CONN HSG 4 PIN BERG 65039-033

111000215 01 CONN 3VH50/13V5 VIKING :

111000216 00 TERM RTNG #8STUD 16-14 AMP 30927

111000217 00 CONN RECEPTACLE MOLEX # 1261-R2

111000218 06 CONN PLUG MOLEX # 1261-P

111000219 00 CONN 9 PIN MOLEX #1840-9-2

111000220 00 CONN 12 PIN MOLEX #1840-12-2

111000221 00 CONN QUICK DISC TAB ETC #3531

111000222 00 CONN QUICK DISC TAB ETC #3523

111000223 00 CONN 25 PIN DUAL POSN #PJDH-25S

111000224 00 CONN POLARIZING KEY #109-8597 .

111000225. 00 TERM R TNG #10STUD 6AWG BUR YAEUSC-L1

111000226 00 TERM RCPT 250 14-10AWG BUR PQ10R258B

111000227 00 CONN 29 PIN WINCHESTER #SRE29PD4J

111000228 00 CONN MR 4PIN HDR(TIN) AMP #9-350255-1

111000229 00 CONN MR 4SKT HSG AMP #1-350240-9

111000230 00 .CONN MR 6PIN HDR(TIN) AMP #9~-350258-1

111000231 00 CONN MR 6SKT HSG AMP #1-350241-9

111000232, 00 CONN MR 9PIN HDR(GOLD) AMP#9~350261~-2

111000233 00 CONN MR 9SKT HSG AMP #1-350242-9

111000234. 00 CONN MR 12PIN HDR (TIN) AMP #9-350264-1

111000235 00 CONN MR 12SKT HSG AMP #1-350243-9

111000236 00 CONN MRSKT CON 26-18 TIN AMP 350037-1

111000237 00 CONN MR SKT CON 26-18 GLD AMP 350037-2

111000238 00 CONN HOUSING AMP 1-480305-0

111000239 00 PIN AMP 61118-1 /

111000240 00 CON PIN MALE 20-14 MOLEX #20-09-2101

_11100024i 00 CON PIN FEMALE 20-14 MOLEX #20-09-1101

‘111000242 00 CONN 60 PIN AMP 582459-1

111000243. 00 CONN PIN MALE 22-18 MOLEX #02-09-2116

111000244 00 CON PIN FEMALE 22-18 MOLEX #02-09-1116

111000245 00 CON PLUG FOR .093 TERM, MOLEX TYPE 1619

111000246 00 CON RCPT FOR .093 TERM, MOLEX TYPE 1619

111000247 00 CONTACT, CONN. AMP #66135-2

111000248 800 SHIELD, CONN. AMP #200532-1

111000249. 00 JACKSCREW AMP #582360-3

111000250 00 CONNECTOR, DUAL, 36 PIN 600-061-18SL

111000251 00 CONNECTOR 582388-9 AMP

111000252, 00 CONTRACT, CONN. 66088-3 AMP

111000253 00 CONTRACT, CONN. 66150-3 AMP

111000254 00 CONNECTOR WINCHESTER #MRACS5OPJTDHS

111000255 00 CONNECTOR CINCH #251-25-30-160

111000256 00 CONNECTOR 57-30240

111000257 00 CONN CARD CAGE-TERMINAL

111000258 00 CONN CARD CAGE 15 PIN

111000259 00 CONN MR 15 PIN HDR (TIN) AMP #9-350267-1

111000260 00 CONN MR 15SKT HSG AMP #1-35024409

111000261 00 CONN PIN .0258Q, WW,. 660LG #75401-015

111000262 00 CONN CANNON 198 SK-19-21C-1/2

111000263 00 CONN PC QUICK-CONNECT . 187 TAB FEMALE

111000264 00 TERM RTNG #6STUD 18-22 AMP 2-34144-1

111000265 00 #TERM R TNG #6STUD 10-12 AMP 2-34168-1

111000266 00 CONN RIVET

111000267 00 CONN FEMALE MOLEX 1189T PIN

111000268 00 CONN MALE MOLEX 1380T

111000269 00 CONN MALE MOLEX 1120T PIN

111000270 00 CONN FEMALE PIN MOLEX 1381T

111000271 00 CONN USM POP RIVET #AD44H

111000272, 00 TERM POST .025SQ UMINSUL. AMP #87022-4

111000273 00 TERM AMP 250 FASTON ADT 61765-2

111000274 00 CONN KEY, POLARIZING FOR AMPMODU TYPE

111000275 00 CONN CONTRACT, LOCK CLIP -. 025POST

111000276 00 CONN HOUSING, LOCK CLIP, 2 ROW 6 POS

111000277 00 CONN HOUSING, LOCK CLIP, 2 ROW 20 PCS

111000278 =00 CONN PLDG 20A 250V HUBBELL 2421

111000279 00 CONN AMP PINS (BRIGHT TIN DIP)

111000280 00 CONN RCPT 2-PIN MOLEX #03-09-1021

111000281 00 CONN SCREW LOCK PNL RECEPTACLE

111000282 00 CONN SCREW LOCK CA PLUG

111000283 00 CONN MATE-N-LOCK 8 PIN HDR, #350212-1

111000284. 00 CONN MATE-N-LOCK 8 PIN, AMP #1-480283-0

111000285 00 CONN 20-14 TIN PIN, AMP #60619-1

111000286 00 CONN POST INSUL POD AMP #1-480306-1

111000287 00 CONN FLAG INSUL SPT AMP #60290-2

111000288 06 CONN WINCHESTER HW50D2-111-2B

111000289 00 TERM MALE-MOLEX 1854-02-06-2132

111000290 00 TERM RECEP, 2 CKT MOLEX 1625-2R1_

211000291 00 CONN ADPTR 1/4" PUSHON TAB-1:2

111000292 EE CONN HOUSING, LOCK CLIP 12 POS

111000293 00 CONN 11 POS 22 PIN, EDGE CARD

111000294. 00 CONN 4 PIN M. R. HDR (GOLD)

111000295 00 CONN 15 PIN M. R. HDR (GOLD)
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PART

NUMBER REV DESCRIPTION

ti 113000002 00 FUSE 10A 250V LITTELFUSE 3AB #314010
113000003 00 FB 2-POLE, 3AG MTG, LITTELFUSE #357002
113000004 00 4 =©FUSE 1/2A 250V LITTELFUSE 8AG #361. 500 :
113000005 00 FUSE 3/4A 250V LITTELFUSE 8AG #361. 750 /
113000008 00 FUSE CLIP, EARLESS, BUSS #5680-05 ,
113000009 00) = FUSE 2A 250V LITTELFUSE 8AG #361002
113000010 00 = FUSE 3A 125V LITTELFUSE 3AG #313003
113000011 00 FUSE 2A 125V LITTELFUSE 3AG #313002
113000012, 00) =) FUSE 1/2A 125V LITTELFUSE 3AG #313. 500

113000013 00 FUSE 3/8A 250V BUSS MDL FUSETRON
113000014 00 FUSE 1A 250V BUSS AGX FAST ACTING
113000015 00 FUSE 4A 250V LITTELFUSE 3AG #312004
113000016 «00 »=6«CB 15A 50V 1-POLE TI #51MC2-29-15

113000017 00 FUSE 15A 32V LITTELFUSE 1AG #301015
113000018 00 FUSEHOLDER PNL MTD, R-A TERM, LF #342004

113000019 00) = FUSE 45A 250V LITTELFUSE 3AB #314015

113000020 00 FUSE 30A 600V BUSS KTK LIMITRON
113000021 00 FUSE BLOCK 3-POLE 250V BUSS #2809
113000022 00 FUSE 5A 32V LITTELFUSE 1AG #301005

113000023. 00 FUSE 10A 32V LITTELFUSE LAG #301010
113000025 00 FUSEHOLDER PNL MTD,STR TERM, LF #342012

113000026 00 FUSE 30A 125V LITTELFUSE 3AB #31430
113000027 00 #FUSEHOLDER PNL MTD, H~V KNOB, LF #34027

113000028 00 PICOFUSE AX LEAD 3/4A’125V LF #275. 750

113000029 00 FUSE 2 1/2A 32V BUSS AGW GLASS TUBE
113000030 00 FUSE 1/4A 250V BUSS AGX FAST ACTING
113000032 00 FUSE 154 32V BUSS MDL FUSETRON

113000033. 00 = =FUSE 5A 250V LITTELFUSE 3AB #314005

113000034 00 FUSE 1A 32V BUSS AGA GLASS TUBE -
113000035 00 FUSE 3A 32V BUSS AGA GLASS TUBE

113000036 00 FUSE 6A 32V BUSS AGA GLASS TUBE

113000037 00 FUSE 8A 250V LITTELFUSE 3AB #314008
113000038 00 FUSEHOLDER PNL MTD,STR TERM, LF #342038

113000040 00 FUSE 15A 32V BUSS AGC FAST ACTING
113000041 00 FUSE 2A 250V LITTELFUSE 3AG #312002
118000042 00 PICOFUSE AX LD, 1 1/2A 125V, LF #26501.5

113000043. 00 FUSE 54 32V BUSS MDL FUSETRON

113000044 00 FUSE 3A 32V LITTELFUSE 1AG #301003
113000045 00 FUSE 4A 32V BUSS AGW FAST ACTING

113000046 00 CB 20A 65V 2P, AIRPAX #UPG-11-1-6-1-203

113000047 00) = FUSE 5A 125V LITTELFUSE 3AG #313005

113000048 00 FUSEHOLDER IN LINE FOR 3AG

113000049. 00 FUSEHOLDER, MODIFIED, INLINE FOR 3AG

113000050 00 FUSE 1/4A 250V LITTELFUSE 3AG #313. 250

mm 113000051 00 FUSE .125A BUSS MDL SLD BLD

113-1
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PART

NUMBER REV DESCRIPTION

114000001 00 HUDSON 28V BULBS 21870

114000002 00° HUDSON BULB 2176

114000004 00 INDICATOR CARTRIDGE CML

114000005 00 INDICATOR CARTRIDGE CML 64 0272
114000006 00 INDICATOR CARTRIDGE 6V CML 240272 GRW -
114000007 00 INDICATOR CARTRIDGE 115V CML 240321 RE
114000008 00 LAMP TUNGSOL #561 :
114000009 00 #BULB-PLT LAMP CML 84-0421

114000011 00 LAMP INCANDESCENT AMBER 14V
114000012 00 LAMP INCANDESCENT RED 14V .
114000013 00 INDICATOR RDOUT DIG SP-331 1.5D16. 33"

114000014 00 INDICATOR RDOUT DIG SP-332 2DIG. 33 IN -

114000015 00 INDICATOR RDOUT DIG SP-333 3DIG. 33 IN

114000016 00 INDICATOR RDOUT DIG SP-353 3DIG. 55 IN

114000017 00 INDICATOR RDOUT DIG SP-354 2. 5D, 551N
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PART

NUMBER REV DESCRIPTION

(Oe, 115000001 00 FAN AXIAL-PAMOTOR 8500
115000002 00 FAN AXIAL-ROTROMMUFFIWMK4
115000004 00 BLOWER AMCO B-350-25 BS-350 2REQD BHA
115000005 00 FAN ROTRON SARGENT 115V 50/60
115000007 01 MOTOR HEAD LOAD
115900008 00 FAN, SKIPPER
115000009 00 MOTOR DRIVE 50HZ
115000010 00 MOTOR DRIVE 60HZ DISC 6000
115000011 01 MOTOR CAPSTAN OUTLINE DWG
115000012 02 MOTOR REEL OUTLINE DWG
115000013 00 MOTOR UNMODIFIED 3M103 GRANGER
115000014 03 MOTOR SHADED POLE TRIEM 1012

115000015 00 BLOWER ADPT BRKT
115000016 00 MOTOR FILTER (350 CFM)
115000017 00 MOTOR SCREEN OUTLET (350: CFM)
115000018 00 MOTOR AIR DUCT (350 CFM)
115000019 00 MOTOR ALUM GRILL
115000020 00 BLOWER (350 CFM)
115000021 00 FAN SKIPPER ROTON #SK2A-1
115000022 ~— 00 FAN ADAPTER, AIR DUCT

115000023 00 FAN 105 CFM HOWARD #3-90-8010-115V
115000024 00 BLOWER LAMB #115721-0
115000025 00 MOTOR 1/3 HP GE #5KCP19PG285T

115000026 00 BLOWER AUXILLARY WITH SS GRILL
115000027 00 BLOWER AUX W/SS GRILL 230V
115000028 EE MOTOR HYSTERESIS SYNCH SPEC
115000029 00 FAN, VENTURI 115V, 50/60HZ ROTRON CT3A2

115000030 800 GUARD, FINGER ROTRON 20132-2

115000031 EE BLOWER SPECIFICATION CABINET

ee

oo
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NUMERICAL INDEX

CIRCUIT MODULES

DGC Part | Page
Number Functional Description ~~ Number

116000001 12-Bit A/D Converter 116-2 .

116000002 12-Bit D/A Converter . — 116-3

116000003 Power Supply DC/DC 116-4

116000004 Sample and Hold 116-5

116000006 10- Bit D/A Converter 116-6

_ 116000007 . 10-Bit A/D Converter 116-7
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Pin Configuration

116000001

Top View

1} }O GAIN ADU BIT] (MSB) O | 72
2/0 ANALOG IN 8 71
3] © ANALOG IN CoM BITI(MSB) O|[ 70 ©
4] 0 BUFFER OUT

5 |O BIPOLAR, R2

6 | © UNIPOLAR,RI BIT3 0 | 67

BIT40 | 65

BITS O | 63

BIT6O} 61

BIT7 0158

BIT8BO [56

19 | BIPOLAR OFFSET BIT9 0/54
2010 COMP IN

BIT100 1 52
22 ]}0 REF OUT .

23] ANALOG Com BIT 110 | 50

2510 - 15V BIT 12(LS8) 0 | 48

27 ]/o +15Vv

29]}0 :
30] © DIGITAL Com STATUS 0 | 43

32 | © COMP OUT

3310 STATUS

3410 CONV COMP

35 | © CLOCK IN

36 | © CLOCK OuT CLOCK INHIBIT 0 | 37

Block Diagram

BUFFER OUT (DIRECT INPUT)

ROR,
COMPARATOR

OUT

———-o

COMPARATOR .
t f o
o COMPARATOR CLOCK

INHIBIT

BIPOLAR

OFFSET =
REFERENCE

VOLTAGE INTERNAL
REFERENCE CLOCK
QUT : |

Lo° 
.

CLOCK

WEIGHTED OUT
MONOLITHIC CURRENT SWITCHES

| | CLOCK
GATING LOGIC AND IN

tr OUTPUT REGISTER ~¢_—$_——__——--__—4)

STATUS DIGITAL OUTPUT

Timing Diagram

a 100 ns MIN
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A/D Converter .

Pin Designations

Gain Adj.

Analog In |

Analog In Com

Buffer Out

Bipolar, R2

- Unipolar, Rl

No pin

No pin

No pin

No pin

No pin

No pin

No pin

No pin

No pin

No pin

No pin

No pin

Bipolar Offset

Comp In -

No pin

Ref Out

Analog Com

No pin

-15V

No pin

+15V

No pin

+5V

Digital Com

No pin

Comp Out

Status

Conv Comm

Clock In

Clock Out

Pin

No,

72

71

70

69

68

67

66

65

64

63

62

Bit 1 (MSB)

Bit 2

Bit I (MSB)
No pin

No pin

Bit 3

No pin

Bit 4

No pin

Bit 5

No pin

Bit 6

No pin

No pin

Bit 7

No pin.

Bit 8

No pin

Bit 9

No pin

Bit 10

No pin

Bit i1

No pin

Bit 12 (LSB)

No pin

No pin

No pin

No pin

STATUS

No pin

No pin

No pin

No pin

No pin

Clock Inhibit

The 116000001 circuit module is a 12-bit binary

analog-to-digital converter.
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116000002

Pin Configuration

Top View

O KEY
1]o -15v ZERO ADJ Of 28

210 +15V SUM JCT O| 27
310+5V OUTPUT Of 26

REF OUT O]} 25
5 | O PWR COM 10OV ,RIO} 24

20V,R2 0] 23

710 BIT 1(MSB) GAIN ADJ Of} 22

8}O BIT2 _ BIPOLAR OFFSET Of] 21

9] 0 BIT3 '

10 |o BIT4

11} oO BITS BIT12 O| 18

12] 0 BIT6 BIT1i OF 17

13 | o BIT7 _BITIO OF 16

14} 0 BiTs BiIT9 Of 15

Block Diagram

STROBE INPUT DIGITAL INPUTS

picirat P _PPPP POPP PPPO
COMMON

BUFFER REGISTER

(Included only in Buffered units)

Lt An
MONOLITHIC CURRENT SWITCHES

Ay ET
REFERENCE

THIN FILM RESISTOR NETWORK

[ ZERO ADJ.
RI:

S.J. R2

SCALING NETWORK

_ BIPOLAR REFERENCE

OFFSET SUPPLY OUTPUT
GAIN —__—
ADJ.

ANALOG O_

COMMON

OUTPUT

AMPLIFIER

D/A Converter

Pin Designations

-Pin

No.

K Key

1 ~15V

2 +15V

3 +5V

4 No pin

5 Pwr Com

6 No pin

7 Bit 1 (MSB)

8 Bit 2

9 Bit 3

10 Bit 4

11 Bit 5

12 Bit 6

13 ——«é@®it 7

14 Bit 8

15 Bit 9

16 Bit 10

17 Bit 11.

18 Bit 12

19 No pin

20 No pin

21 Bipolar Offset

22 Gain Adj

23 20V

24 10V

25 Ref

26 Output

27 Sum JCT

28 Zero Adj

The 116000002 circuit module is a 12-bit binary

digital-to-analog converter with an externally

programmable output amplifier.
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116000003

Pin Configuration oo Power Supply DC/DC
Bottom View

Pin Designations

30 +15V OUT Pin

No.
10+5V IN . 

ee

40 COM GRD

2 OINPUT RETURN
+5VDC Input

50 -15V OUT

1

2 Input Return

3 +15VDC Output

4

5

Common Grd

-15VDC Output

Block Diagram

spe POSITIVE * oc
REGULATOR

1 | a aoa eee

a CURRENT
LIMITER

INPUT HIGH— NANOTRAN RECTIFIERS
INPUT LINE EFFICIENCY LY ISOLATION -4+{} AND

FILTER INPUT TRANSFORMER |- | FILTERS 4
CIRCUITRY COMMON

CURRENT

| = = LIMITER

NEGATIVE

COMMON sen REGULATOR _~oc

to a
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116000004

Pin Configuration

Bottom View

KEY o

© 28 Analog Input . Control In 10

026 Analog Ground

Digital Ground 40.

© 24 Optional

, Analog Ground 60

—I5VDC 100

017 Analog Output Power Ground 12°

015 Analog Ground +15VDC 140

Block Diagram

Offset

o Output

Analog Input FET Buffer
Input Buffer Switch.

O
Analog Analog

Common Output
Storage

71 FT Capaci tor

Mode O

Control __ Analog
a Switeh = Hc

i = ommon

Driver

Digital

_ Common

and-hold devic

£15Vdc power.

Sample and Hold

Pin Designations

Pin

No.

K Key

1 Control In

2 No pin

3 No pin

4 Digital Ground

5 No pin

6 Analog Ground

7 No pin

8 No pin

9 . No pin

10 -15VDC

11 No pin

12 Power Ground

13 No pin

14 +15VDC

15 Analog Ground

16 No pin

17 Analog Output

18 No pin

19 No pin

20 No pin

21 No pin

22 No pin

23 No pin

24 Offset (Grd)

25 No pin

26 Analog Ground

27 No pin

28 Analog Input

The 116000004 circuit module is a fast sample-

e with low droop rate and overall

accuracy compatible with 12-bit A/D conversion

systems operating to 1/2LSB accuracy. This
module accepts +10 volt data, a TTL/DTL and

C/MOS compatible control signal, and requires
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KEY K

~18V 1

+18V 2

+REF OUT 4

GRO §

BIT 1 (MSB) 7

BIT2 9

By 3n

BIT 4 13

BIT 5 14

116000006

Pin Configuration & Block Diagram D/A Converter
Top View

Pin Designations

O—— Pin
Oo 47a 27 SUM JCT No.

o pe 26 -REE OUT ee 1 -15V
| Te | seoreser 2 418V

Sa 8 No pin
NETWORK 21 BIT 9

o— 4 +Ref Out

BIT CURRENT SWITCHES *eeirs 5 Grd

LTT r oir eNO pin
[~ 7 Bit 1 (MSB)

8 No pin

9 Bit 2

10 No pin

11 Bit 3

12 No pin

13 Bit 4

14 Bit 5

15 Bit 6

16 Bit 7

17 No pin

18 Bit 8

19 No pin

20 No pin

21 Bit 9

22 No pin

23 Bit 10

24 Offset

25 -Ref Out

26 Out

27 Sum JCT

28 No pin

The 116000006 circuit module is a 10-bit binary,

unipolar digital-to-analog converter with a built-

in I.C. output amplifier.
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_ Pin Gonfiguration fo A/D Converter

1 [oO GAIN Abu BIT1(MSB) O| 72 . . .
2/0 sig in BUFFER ares | 7) Pin Designations

4 |0 SIG OUT BUFFER

5 | BIPOLAR (20V) : .
& | 0 UNIPOLAR (lov) BITS Of 67 Pin Pin

BIT4 oO] 65 No. . No,

_ BITS Of 65 it Gain Adj. 72 Bit 1 (MSB)
BITS oO} 6! 2 Sig. In Buffer 71 ~=Bit2
BIT? o| 58 3 Sig. Grd 70 Bit I (MSB)
sits o| 56 4 Sig. Out Buffer 69 Nopin

5 Bipolar (20V) 68 Nopin
18 [0 BIPOLAR OFFSET BITS o| 84 6 Unipolar (10V) 67 Bit 3

> lorer our BIT 10(LSB) O} 52 7 No pin 66 No pin

25 |o SiG GND 8 No pin 65 Bit 4
25 10 -15V 9 No pin 64 No pin

27 |o +15V 10 No pin 63 Bit 5

29 lo +5V ; 11 No pin 62 No pin
30 {oO DIGITAL GND STATUS O| 43 12 No pin 61 Bit 6

35 (Sstatus. . . 13. =No pin 60 No pin

32 19 CONN COMM | 14 = No pin 99 No pin
36 }O CLOCK OUT CLOCK INHIBIT O]| 37 15 No pin 58 Bit 7

16 =No pin 57 =No pin

Block Diagram 17 No pin 56 Bit 8
BUFFER OUT (DIRECT INPUT) . 18 No pin 55. No pin

COMPARATOR 19 Bipolar Offset : 54 Bit 9

°° 20 Comp. In 53. No pin

21 No pin 52 Bit 10 (LSB)

COMPARATOR 22 Ref. Out 91 No pin

5. COMPARATOR CLOCK 23 Sig. Grd — 350 No pin connection

vipotas ee: 24 No pin 49 No pin
OFFSET ame |= | 25 -15V 48 No pin connection

VOLTAGE INTERNAL 26 No pin 47 No pin

REFERENCE a 27 =+15V 46 No pin
| 28 No pin 45 No pin

CLOCK 29 +5V 44 No pin

MONOLITHIC CURRENT SWITCHES our 30 Digital Grd 43 STATUS
: 31 No pin 42 Nopin

PETE Perit |_| clock 32 Comp. Out 41 No pin
cl “OUTPUT REGISTER PS 33 Status 3g No pin

* 34 Conv. Comm. No pin

STATUS 00099000000 CONVERT COMMAND 35 Clock In 38 No pin :
36 Clock Out 37 Clock Inhibit

Timing Diagram

~~ 7 100ns min .

CONVERT COMMAND — .

-— — STATUS The 116000007 circuit module is a 10-bit binary
——_! 2 2 3 2 —=== | analog-to-digital converter capable of -1/2LSB.

Tweety | MSB «,.
o at 2B

2 f aH ' 358
=

‘O | | | ru. 5S8B
Phi da

| | | | | LSB
"L+H :

| 4 | 4 | COMPARATOR
oO ! ‘oO f+ OL AX OUTPUT

( reruns To en)
SERIAL OUTPUT
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DGC PROPRIETARY ~ This manual contains proprietary information of Data General Corporation (DGC) revealed for the limited purpose only121000001 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. 121000029

PART

NUMBER REV DESCRIPTION

121000001 66 CRYSTAL 14.08 KC
121000002 00 =6CRYSTAL 16.00 KC
121000003 00 CRYSTAL 10 MC
121000004 00 CRYSTAL 20 MC
121000005 00 CRYSTAL 19.20 KC
121000006 00 CRYSTAL 8.8 KC

121000007 00 CRYSTAL 230.4 KC
121000008 00 CRYSTAL 153.6 KC

121000009 00 CRYSTAL 65.536 KC .
121000010 00 CRYSTAL 307.2 KC
121000011 00 CRYSTAL 38.4 KC

121000012 00 CRYSTAL 76.8 KC
121000013. 00 CRYSTAL 192.0 KC '
121000014. 00) = CRYSTAL 13.33 MC

121000015 00 CRYSTAL 40 KC

121000016 00 CRYSTAL 204.8 KC

121000017 00 CRYSTAL 25.6 KC
121000018 00 . CRYSTAL 10.752 KC

121000019 00 CRYSTAL 1228. 800 KHZ VR6 E-5

121000020 00 CRYSTAL 11.5 MHC

121000021 00 CRYSTAL 100 KC
121000023 00 CRYSTAL 614.4 KC

121000024 00 CRYSTAL XTAQ2. 1.54 MHZ

121000025 00 CRYSTAL 11.004 MHZ

121000026 00 CRYSTAL 50 MHZ

121000027 00 CRYSTAL 15.36 MHZ
121000028 00 CRYSTAL 160.000 KHZ

121000029. 00 CRYSTAL 8.33 MHZ

121-1
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