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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, truthtables 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
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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
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DGC Part 4 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
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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 5-Bit Comparator 100-138
100000145 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 Logic 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
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DGC Part Page
Number Functional Description Number
100000174 Positive-NAND Gate with Open-Collector Outputs 100-172
100000175 Quadruple 2-Input Positive-NAND Gate with 100-173
Open-Collector Qutputs
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 Qutput 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 Addressa‘ble 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
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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
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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
100000269 256-Bit Bipolar Read Only Memory ' 100-253
100000270 256-Bit Bipolar Read Only Memory 100-253
100000271 256-Bit Bipolar Read Only Memory 100-253
100000272 256-Bit Bipolar Read Only Memory 100-253
100000273 256-Bit Bipolar Read Only Memory 100-253
100000274 256-Bit Bipolar Read Only Memory 100-253
100000275 256-Bit Bipolar Read Only Memory 100-253
100000276 256-Bit Bipolar Read Only Memory 100-253
100000277 256-Bit Bipolar Read Only Memory 100-253
100000278 256-Bit Bipolar Read Only Memory 100-253
100000279 256-Bit Bipolar Read Only Memory 100-253
100000280 256-Bit Bipolar Read Only Memory 100-253
100000281 Quadruple 2-Input Positive-NAND Schmitt Trigger 100-254
100000282 2-Input, 4-Bit Digital Multiplexer 100-255
100000283 Low Power Dual Retriggerable Resettable Monostable 100-256
Multivibrator .
100000284 Hex Inverter with Open-Collector Qutputs 100-257
100000287 9-Bit Odd/Even Parity Generator/Checker 100-258
100000290 Three-Terminal Negative Regulator 100-259
100000292 Voltage Comparator/Buffer 100-260
100000293 Operational Amplifier 100-261
100000294 Operational Amplifier 100-262
100000295 Dual Line Receiver 100-263
100000296 4-Bit Magnitude Comparator 100-264
100000297 Data Selector/Multiplexer 100-265
100000298 Dual Sense Amplifier 100-266
100000299 Dual Sense Amplifier .100-266
100000306 Arithmetic Logic Unit 100-267, 100-268
100- 269
"REV. 02
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. DGC Part Page
! Number Function Number
ARITHMETIC ELEMENTS

!, 100000021 4-Bit Binary Full Adder (Look Ahead Carry) 100-33
100000296 4-Bit Magnitude Comparator 100-264
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 100-258
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
100000306) 100-267, 100-268, 100-269

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 100-260
100000248 Sense Amplifier 100-233
100000052 Dual Sense Amplifier 100-53
100000118) Dual Sense Amplifiers 100-110
100000229) 100-215
100000298) 100-266

100000299) 100-266 ]
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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-0Of-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-Ségment 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 100-1170
With Preset and Clear
100000017) Dual D-Type Edge-Triggered Flip-Flop 100-30
100000257) 100-240
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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 Bistat'xle 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
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DGC Part Page
Number Function Number
100000281 Quadruple 2-Input Positive-NAND Schmitt Trigger 100-254
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 100-178
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) 100-257
100000265 Hex Schmitt-Trigger Inverter 100-249
REV. 02
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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 100-263
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 100-256
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 256-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) 256-Bit Bipolar Read Only Memory 100-136
100000141) 100-136
100000142) 100-136
100000148) 100-144
100000149) 100-144
100000215) 100-205
100000216) 100-205
100000217) 100-205
100000218) 100-205
100000219) 100-205
100000269) 100-253
100000270) 100-253
100000271) 100-253
100000272) 100-253
100000273) 100-253
100000274) 100-253
100000275) 100-253
100000276) 100-253
100000277) 100-253
100000278) 100-253
100000279) 100-253
100000280) 100-253
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 Selector/Multiplexer 100-162
100000187) 100-182
100000233) Quadruple 2-Line-To-1-Line Data Selector/Multiplexer 100-218
100000240) 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 100-265
100000057) 2-Input, 4-Bit Digital Multiplexer 100-55
100000108) 100-102

100-13

REV.

02




DGC - L letary information of Data General Corporation (DGC) revealed for the limited purpose only
PROPRIETARY - Thls man o Btion that | disclosed to others, and shall not be reproduced in

t0 service DGC equipment on the express condition that the information herein shall not be
whole or in part, or uscd In whole or in part as the basis for manulacture or sale of ilems,

without written permission.

DGC Part Page
Number Function Number
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 100-255 |
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 100-261 |
100000294 Operational Amplifier 100-262 I
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
100000111) Buffer Registers 100-103
100000109) 100-103
100000125) 100-117
REV, 02
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100-15

DGC Part Page
Number Function Number
F——— ===
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 100-259
REV. 02
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100000001

Pin Configuration PNP Quad Core Driver

|C° —714

21 13
3EE | E]|2
4 mjl
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100000002

Logic Diagram . 16 Diode Array

1 O—

A
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Pin Configuration

100000003

LA

—6

Quad 2-Input NAND Gate

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

Truth Table

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

100-18




RSO

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

Pin Configuration
S
2 12
13 N
Sy
4 —6

Y9y

100-19

100000004

Triple 3-Input NAND Gate

Logic Diagram/Pin Designations

Gnd =Pin 7

Truth Table

All Inputs High = Low QOut
Any Input Low = High Out
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100000005 100000009 100000040

Pin Conliguration DUOI 4-|nput NAND Gote

Logic Diagram/Pin Designations

2 —l L VCC = Pin 14
4_j}—‘ Gnd = Pin 7
i

Truth Table

10— }—a All Inputs High = Low Out
12 —_l—'*r

Any Input Low = High Out

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

100000006

Dual Extendable AND-OR-INVERT Gates A

Logic Diagram

Logic Diagram/Pin Designations

! D___I__‘ VCC=P1n 14
13 n ’ I Gnd = Pin 7 .
9
10 }H '
. — 12 Truth Table
3 D—‘—%Do__s (2-3)-(4-5) =B
4 D_,—l C+3)+(@E+5) =6
5 \

Four extenders may be tied to these terminals.

100-21



DGC PROPRIETARY - This manual contalns 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 wrilten permission.

Logic Diagram

100000007

4 —
10 —of

12—
Tk -

]

100-22

8 - Input NAND Gate

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

All Inputs High = Low Out
Any Input Low = High Out
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100000008

‘Single Extendable AND-OR-INVERT Gate

Pin Configuration

Logic Diagram/Pin Designations

13

| :)— Ve = Pin 14

2 Gnd =Pin 7

3 ,

° ] |— 8 Truth Table

' :).Jj . (1+13)+(2+3)(9-10)-(4-5-6)=T
3— (1+13)+(2+3)+(9+10)+(4+5+6)=8

ond

Four extenders (100000039) may be tied to these
terminals.
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100000005 100000009 100000040

Pin Configuration DUOI 4-|npuf NAND Gate

Logic Diagram/Pin Designations

VCC = Pin 14
D:)—-—s Gnd = Pin 7

Truth Table

i -llrjra

9
10 D____. All Inputs High = Low Out
:;2; Any Input Low = High Out

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

Sp
;J 1

T

100000011

J
Jk
4 Kj g
-0
N K )
=
—t - D
M
D
1
F2

S

F

J
T

12 K
= T
Jk

Co
s

0

Dual J-K Flip-Flop

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

Truth Tables
Synchronous Operation
Before Clock After Clock

Outputs Inputs Outputs
One Zero| J K |One Zero
L H L* X L H
L H H* X H L
H L X L*| 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 clock is Low. The H*
symbol means that the input is High at some time
while the clock is Low. The X symbol indicates
that the condition of 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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100000012

Logic Symbol
9 4 3

6 7
L1 1]
e, PE Py Py Py Py

10—cp
3 —QqK

Q
MR Qg Q) Qp Q3 >

D—11

T

I 15 14 13 12

4.Bit Shift Register
Logic Diagram/Pin Designations

Vcc = Pin 16
Gnd = Pin 8

Pin Nomenclature

PE Parallel Enable (Active
Low) Input
Pg, Py, Py, Pg Parallel Inputs
J First Stage J (Active
High) Input
X First Stage K (Active
Low) Input
Cp Clock Active High Going
Edge Input
MR Master Reset (Active
Low) Input
Q) Q1, Qg Q3  Parallel Outputs
63 Complementary Last
Stage Output
Truth Table
For Serial Entry
J 4 Q o at t(n+ 1)
————
L L L
L H Q, at t, (no change)
H L Q, at t, (toggles)
H H H

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

5 14 1 2

[ [ ] ]

Ao Ay Az A3

0123456789

1312111093456 7

" Pin Configuration

1 Oa T v a e
2 [d~as Aofd 15
3 5 ALl 14
a [% o
5 [17 T
6 []8 z2[d n
T @9 3[] 0
8 [jen 4[] o
Logic Diagram
Ao A A Az .
%@ %@ _i@ ®
Y vy
lll l! K ! L 1 L L li 1|
Y@ I ONN I O O I () _@?@ ?@
, 0 ] 2 3 4 6 3 7 O »

O = PIN NUMBER

One-Of-Ten Decoder -

Logic Diagram/Pin Designations

Voo = Pin 16

Gnd =Pin 8
Pin Names
Ag, Ay, Ay, A3 = Addressed Inputs
0to9 = Outputs, Active LOW

Truth Table
AgAjAgA3| 01T 2 3 425 6 7 8 9
L LLL L HHHHHHHBHH
HLLL | HLHHHHHHHEHTHEH
L HL L HHLHHHHHHH
HHLIL HHHILUHHHHHMHB
L L HL HHHHLHHHHH
HL HL HHHHHLHHHEMH
L HHL HHHHHHLUHHEBH
HHHL HHHHHHHLHH
L L L H HHHHHHHHLMH
HLLH HHHHHHHHHL
L HL H H HHHHHHHHH
HHLH HHHHHHHHHH
L L HH HHHHHHHHHMHB
HL HH HHHHHHHEHHH
L HHH HHHHHHHHHH
H HH H H HHHHHHHHH

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.

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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1—3

100000015

Pin Configuration

Vee 14

13

NC 12

1

NC NC 10
Q qQ |NC 9
GND | 8

Logic Diagram

Retriggerable Monostable Multivibrator

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

Triggering Truth Table

"Pin Numbers

1 2 3 4 Operation
H-L H H H Trigger
H H-L H H Trigger
L X L-H H Trigger
X L L-H H Trigger

L~ X H L—H | Trigger
X L H L—H | Trigger

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

Change of T from FALSE to TRUE causes
trigger.

H = HIGH voltage level > Vg
L = LOW voltage < Vg,

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 func;tion of external timing components.

This device has four inputs, two active HIGH and
two active LOW. This allows a choice of leading
edge or trailing edge triggering. The TTL inputs
make triggering independent of input transition
times. When input conditions for triggering are
met, a new cycle starts and the external capac-
itor is rapidly discharged and then allowed to
charge. An input cycle time shorter than the
output cycle time will retrigger the device and
result in a contimious 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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100000016

Logic Symbol

— W,

So

Xo—-=X3 Yo—--— Ys

W1—

Sy

1

1

Pin Configuration

1EY1
2EY2
3EY3
4 [Jvce
5:)(0
6:X1
7 [

X2

\

Yol ]14

5—1_'_‘|12

Logic Diagram

Yo Yy Ya Y3
X Y e 6
° 1 1 1
- HA HA a=
,.%.. 1 H4 -
| - J ]
| - T 1
x 1 T 1 T  }
- 4 -4 ¢
4 14 -4 |44
sas H-H SHE "
i1 . . | ]
j 1 1
X 1
2 ) T T
H-J 14 s 14
- HH
H14 H 44 l aue
LIL ) { ] J
X 3 1 I T 1 1
- - - _
1 . r——o—d m—
) G | J l
_ | S i 1 +
S 1 t DH—e § 0

X,Y — Address
W — Write Input

S — Sense Output

T we

Each square represents
one bit of storage.

16-Bit Coincident Select
Read-Write Memory

Logic Diagram/Pin Designations

VCC =Pin 4
Gnd = Pin 10

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

The memory cell consists of 16 RS flip-flops
arranged in an addressable four-by-four matrix.
The desired bit location is selected by raising
the coincident X-Y address lines to a logic "H"
level (>2.1 volts) and holding the non-selected
address lines at logic "L" level (0. 7 volts).

As many as four locations may be addressed
simultaneously without destroying stored inform-
ation. The stored data and its complement at
the addressed bit location may be read at the
output terminals. If the addressed bit location
contains a "'1", the Sy output will be LOW and
the Sg output will be HIGH. If the addressed

bit location contains a ''0"", 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 ''1"", the desired
bit location is addressed and the input of the
"write one" (W3) amplifier is raised to a HIGH
level. To write a '"0", the input of the ''write
zero" (Wg) amplifier is raised to a HIGH level.

The outputs are open-collector, which may be
wired OR for word expansion. (The output
transistors are off when none of the bits are
selected.) An external resistor should be
returned to Vo to pull-up the wired OR
outputs.
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100000017

Pin ' Connections

PRESET PRESET
4 lo
3] c Q 5 11 c Q 9
2 D o ) 12 D o 8
T| T13
CLEAR . CLEAR
i
i
Alternate Pin Connections
PRESET PRESET
I I
—3c  op Me  off—
2 - 12 -
—qdo SPF— —Jo FP—
CLEAR CLEAR

100000257

Dual D-Type Edge-Triggered Flip-Flop

Logic Diagram/Pin Designations
Ve = Pin 14

Gnd =Pin "7
Function Table
_ Inputs Outputs
Preset Clear Clock D| Q Q
L H X X| H L
H L X X|{ L H
L L X X | H* H*
H H t H| H L
H H t L|{ L H
H H L X| Q Qo

H = high level (steady state)

L = low level (steady state)

X = irrelevant

t = transition from low to high level

Qop=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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100000019

[ [ [F [ [ 66

S

-

Pin Configuration Quad 2-Input NAND Interface Gate
Logic Diagram/Pin Designations
'ch:=IPﬁ114
Gnd =Pin 7
Truth Table
.—l Vin | Vin | Vour
I ] GND L L H
L H H
H L H
H H L
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100000020 100000071 T

Hex Inverter

Pin Coﬁliguroﬁon

Logic Diagram/Pin Designations

Gnd =Pin "7
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S,

16 15 14 13 12 Ll 10 9
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qupupupupnys

2 3 6
As s As Bs Vec 22 B2 A2

Logic Diagrams

Co
Ay KBy

C

[Az8:2

Ad DBy

A%

=D
K

e
N

G

100000021
Pin Configuration 4-8“’ Binary FU” Adder
(Look Ahead Carry)
Be Zs Cs Co GND B A Z

Logic Diagram/Pin Designations

VCC =Pin 5

Gnd = Pin 12

Truth Table

INPUT OUTPUT
WHEN WHEN
=0 =) |
Co wHEN|©0 WHEN
C2=0 Co=1
A1 81 A 82 21 22 c2 21 Ez
A3|/B3|/A4|/Bs|/%3|/Z4|/Cal/Z3|/Z4|/Ca
0|0 ojo}]o 00 |1 01]0
110 0joO0] 1 olOo]|]oO 1 0
0|1 0|0 1 ojo]jo 1 0
1 1 00} O 110 1 1 0
0lo0 1 0] O 11011 1 0
110 1 ol 1 1101(0 0 1
o01l1 1 0| 1 11010 0 1
1 1 1 0] O o]1 1 0 1
ol]o o] 1 0 110 |1 1 0 1
110 0] 1 1 11]0]0 0 1
0|1 ol 1 1411101]0 011
1 1 0ol 1 0 o]1 1 o] 1
0|0 1 1 0 o}1 1 0 1
110 1 1 1 o1 0 1 1
0] 1 1 1 1 o1 0 1 1
1 1 1 1 0 111 1 1 1
Note:

Input conditions at Aj, Ap, Bj, By, and Cj are
used to determine outputs ¥y and £9, and the
value of the internal carry Co. The values at

C2, A3, B3, A4 and B4 are then used to determine
outputs Z3, Z4 and C4.

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

carry propagation delays.
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100000023

Dual Pulse Shaper-Delay AND Gate

Logic Diagram
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100000024

" Pin Configuration

ol

Basic Circuit Schematic

OUTPUT OUTP

weur 3K

REFERENCE

SOURCE
1

BIAS

" OUTPUT OUTPUT
c

INPUT
[+]

(TYPICAL)

gudououougy

14
13
12
n |

10

©

-]

SOURCE
2

1. Output B 8. Source 2

2. Output A 9. Bias

3. Input A 10. Input D

4, Input B 11, Input C
: 5. Reference 12, Output C
- 6. Source 1 13. Output D

7. Ground 14, v+

- The 100000024 is a dual high-frequency differen-
tial amplifier with associated constant current

;i Dual Differential Amplifier

Pin Designations

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-

i collector, common-base, differential amplifier.

| Automatic gain control may be applied to either
circuit,
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100000026/ 100000094

Pin Con lieurcﬁoqs

Precision Voltage Regulator

C RRE:lTJRRENT LIM'TFREQUENCY The 100000026(Can) and 100000094(DIP) are
SENSE COMPENSATION monolithic voltage regulators, consisting of a
® @ temperature compensated reference amplifier,
INVERTING error amplifier, power series pass transistor
INPUT s QV*

and current limit circuitry. Additional NPN
or PNP pass elements may be used when out-

NON-INVERTING () 3 70) . put currents exceeding 150mA are required.
INPUT 6 VOUT/ Provisions are made for adjustable current
_ limiting and remote shutdown.
VREF 7 Ve l :
\'
Note: pin 5 is connected to case |
100000026 |
Nefr Uunc
CURRENT LIMIT | 2 13] v :
CURRENT SENSE | 3 12| Vour ‘
INVERTING INPUT | 4 1| ve i
NON-INVERTING INPUT | 5 10] v* |
Veer |6 o] FREQUENCY
REF COMPENSATION '
vi]7z 8] NC
100000094

Equivalent Circuvit |

TEMPERATURE vt FREQUENCY
COMPENSATED b COMPENSATION
ZENER INVERTING v
veee INPUT (
REF SERIES PASS
@ TRANSISTOR
NON-INVERTING v
[ INPUT our
VOLTAGE v
REFERENCE 7
CURRENT CURRENT
AMPLIFIER LMIT SENSE

. ~ 02
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100000038 100000028

Logic Diagrams

100000038

0o
"wn

CLOCK 2

K
Sd
cLOcK 2
(]
DATA STROBE Cm C’?—IQ "?_IQ
mn
(35
RESET
DA“. "ney ncm
100000028
Ao By
Jll‘ " [t ]
3 [ f] a J Q
€LOCK 1
L] a
P—gd "au [Fga . g« Ry

Y

wm

an ™\

RESET L/

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

Logic Diagram/Pin Designations

Vcc = Pin 14
Gnd =Pin 7

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

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

The Binary Counter may be 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,
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100000036

Pin Configuration .

bt leltullolls]ls
[ ]
tit21l3llalls]]s

- ~

]

Quad 2-Input NAND Gate

Logic Diagram/Pin Designations
Vcc = Pin 14
Gnd =Pin 7
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CLOCK 1

100000038 100000028

Logic Diagrams

100000038

By - Co L)

" ™ @ l.m
—1’ QJLJ Q 4 ol ‘HDJ a
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DAW K 'nu ucm on.m
100000028

By Co

Ao
J 18 (L] i
J Q J Q J Q

"

nxn

e POIO 0 €
SR ELLLL

L)
RESET L/

(Ll "o 0 nn

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

Logic Diagram/Pin Designations

Vcc = Pin 14
Gnd =Pin 7

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

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

The Binary Counter may be 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.

S
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100000039

Dual Extender AND-OR-INVERT Gates

" logic Diagram °

l3—l Logic Diagram/Pin Designations
| — .
2 —1 12 Vce = Pin 14
3 —11 Gnd =Pin 7
TL
5 —tm ] . Truth Table

—
6 _r 0 4.5.6:.8=9
8 — [

4+5+6+8=9

Extender for use with 100000006 and 100000008,

M
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100000005 100000009 100000040

. Pin Configuration Dual 4-In put NAND Gate

Logic Diagram/Pin Designations

|—
4—] —© Gnd = Pin 7

Truth Table

e,
M

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

e 8

12 ——T ]
|3———-r

The 100000009 device has higher input-output
loading parameters than 100000005.
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100000041

Pin Configuration NPN Quad Core Driver
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100000042

Pin Configuration

Ro [1]
0s[2]
oa[3]

os [4]
Aou‘rE
crock [6]

Boutr[7
GND[ 8

E Vee
5] oc
= oo
[13] sHiFT
2] Bour
E Dour
[10] LoaD
-_SJ Cour

" Logic Diagram

~t

4-Bit Shift Register

Logic Diagram/Pin Designations

Vee = Pin 16

Gnd =Pin 8

Truth Table
Control State Load Shift
Hold 0 0

" | Pparallel 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
Dout line.

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

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

For applications not requiring the hold mode, the
load input may be tied high and the shift input
used as the mode control,
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100000043

Pin Configuration

1 CHEmn Vec—124
2 O—1Cimn Xi—f/3a3
3ICH Y \—3J22
4 CH2 X:— 21
SC3—3rCim Yo —{20
6 C—4 Xs—19
705 Ys—18
8 O, Xe—17
I Y4133 16
0 o C—P1s
1t Co—14
12 C}—GND Cr—13

Functional Block Diagram

Arithmetic Logic Element

Logic Diagram/Pin Designations

Gnd = Pin 12
Truth Table
QNR® 1 ——Aq =1
QNH'Q"—’M'—‘ [
C;N:u A,:,v,_el A;xzvi_? G”‘"‘i‘ _ v’
"I"evele stafs oY ale] |Eof ol
0 v 11 0 v 1t 0o 1 1|y o 1 |o 1|
1 00fc 1 0 0o 1 0 o]0 1 0 |o oo
I Y Y ) A it
[ I I I

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.,

Cm Com v %Y, Xa¥s Xe¥s Eow The carry-outs available are: Internally Generated
f (Cg), Propagated (Cp) and Ripple (CR).
[
LOOK—-ANEAD — TRANSFER TERM
o [N s, [
a
S
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100000129 100000044

Logic Diagrams

100000129
(Active Pull-up)

B Co A 3 ¢© Ay 8 C ry -{ <
Tm Gl O G e G ) ) ) el G L T un
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100000044
{Open Collector)
DATA BoyTS
R g 4oy
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Y

3-Input, 4-Bit Digital Multiplexer

Logic Diagram/Pin Designations

Vee = Pin 24
Gnd = Pin 12
Truth Table
Data Channel Output
Input Select Data Enable| Data
Ap By Cn| Sp Sj|Complement] '044 |Outputs
Ap x x |1 1 0 1 Ap
X Bpx |O 1 0 1 B
X x Cui1l 0 0 1 Cn
x xx |0 0 0 1 0
Ap xx |1 1 1 1 A,
X Bpx |0 1 1 1 Bn
x x Ch|/1l o0 1 1 Ch
x xx |0 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 dare
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 QUOd 2-|nput NOR Gate

A FFEFEEE Logic Diagram/ Plfl Designations
VCC . VCC = Pm 14
Gnd =Pin "7

Truth Table
‘—IPO‘ Vin Vin Vourt
°
GND H H L
LIJ 2 3 4 5 6 7
T E - y
L H L
L L H
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4] [3] [re] [1] [o]

100000046

Pin Configuration

Vec

O

o] 5] [e]
>

‘Quad 2-Input NAND Gate

Logic Diagram/Pin Designations
Gnd =Pin 7
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100000153 100000047

Logic Symbol BCD Decade Counter-4 Bit Binary Counter
9 3 4 Logic Diagram/Pin Designations

5 6
_A I | | | Vcce = Pin 16

PE Py Py Py P3 | Gnd = Pin 8
7 ——4 CEP Pin Names
10 — CET TC 15 PE...ennn.. ... Parallel Enable (Active LOW)
2 —cp Input
MR Qg Qy Q, Q3 Py, Py, Py, P3.. Parallel Inputs
? I r l , CEP.......... .. Count Enable Parallel Input
1 14 13 12 11 CET vvivvnvnnn .. Count Enable Trickle Input
bin Confiquratio CPiviieiinnnnnns Clock (Active HIGH Going
‘guration Edge) Input
1O w7 Ve ol MR........ ..... Master Reset (Active LOW)
Input
2[cp Tc[]1s Q0, Q1, Qy, Q3.. Parallel Outputs
3EP0 Qg 314 TC..... ¢ssees... Terminal Count Outputs
4 E Py Qy j 13 Mode Selection
5[] o[ PE CEP CET Mode
L L L Preset
6 E Ps Q3 j 1 L L H Preset
L H L Preset
7E CEP CET D 10 L H H Preset
H L L No Change
sl 1onD PE J 9 H L H No Change
H H L No Change
H H H Count
Logic Diagrams
100000153 MR = HIGH)
1 i i |
- ET ! Terminal Count Generation
: 100_000_153 100000047
CET | (Qo-Q1-Q2-Q3)|(Q0-Q1-Q2:Q3)| TC
L L L L
L H H L
H L L L
H H H H
TC = CET* Qo Q1 Q2- Q3 (100000153)

TC = CET- Qp- Q1 Q2° Q3 (100000047)

Positive Logic:

H = HIGH Voltage Level
L = LOW Voltage Level

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

Continued ...
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100000153 100000047

Continued

100000047

100000153

Logic Equations

Count Enable = CEP * CET * PE

TC for 100000153 = CET * Qg * Q1 * Q2 * Q3
TC for 100000047 = CET * Qq * Q1 Q- Q3
Preset = PE ¢+ CP + (rising clock edge)
Reset = MR

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

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

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

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

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

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

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

|
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100000048

Dual Four-Input Multiplexer
Logic Symbol
Logic Diagram/Pin Designations
1211109 45 6 7 ’ Vce = Pin 16
Gnd =Pin 8
Pin Names
l
So 00l l°|2°|3° 'Obllb |2bl3b S0» 81 eveeesssssess. Common Select Inputs
Multiplexer A
Ioay I1a, I22, I3a .. Multiplexer Inputs
S| zo Zaeeieesnsesssanass. Multiplexer Output
zaocoucocucoco'.oooo Complementary Multi"
plexer Output
Multiplexer B
TIow I1b» I2p I3b ... Multiplexer Inputs
14 15 2 ! Zbesssesnsssnssessss Multiplexer Output
Zbuonn-o'ooocn-o.-c. Complementary Multi'
Pin Configuration . plexer Output
I ETVV_:] ' Truth Table
b Ycc 16 Select
2 O Z Z, 1 15 Inputs Inputs Outputs
3 S 20 1 14 So S1| Toa I1a Iza I3a | Za 7a
L L L X X X L H
“ Loy sof 13 L L| H X X X |H L
50 1p 10sd 12 H L| X L X X |L H
6 E I | :] I H L X H X X H L
0 2b 'la L H X X L X L H
7 | I 10 L H X X H X H L
3b '20H H H| X X X L |L =
8 [] GND 134[] 9 H H| x x X H|H L
| So S1| Iop Iip Ipp  I3b | Zb 7b
Logic Diagram L L L X X X L H
'o 1 2 '3 '05 |lh lzb llh L L H X x X H L
PP H L X L X X L H
@ ®10 0101010 H L| X H X X |H L
*o D> L H| X X L X |L H
Y D> - L H| X X H X |H L
® H H X X X L | L H
H H X X X H H L
L = LOW Voltage Level
H = HIGH Voltage Level
X = Either HIGH or LOW
Logic Level
O - Pin NUMBER ® _@ © ® € . ’
1, I, 7, 2, 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,
_
| S w
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Pin Configuration Expandable 4-Input AND-OR-INVERT Gate
vee M S f £ X M Logic Diagram/Pin Designations
14 13 12 T 10 9
I ’ 'Vcc:=:Ph114
Gnd =Pin 7
j—l.q Both expander inputs are used simultaneously for
!:) ’ expanding, If expander is not used,leave X and X
) |i pins open.
Positive logic: Y = (ABCD) + (EFGH) + (X)

X NC GND
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Pin Configuration .

ENABLE
10 20 20 1-2

16 15 114] |13

[ ]

[3)

2 3 4

10 i) 20 ENABLE Vce

34

L il
1

100000050

4.Bit Bistable Latches

Logic Diagram/Pin Designations

VCC =Pin 5
Gnd = Pin 12
Function Table
(Each Latch)
Inputs Ouputs
D G Q
L H L H
H H H L
X L|Q @

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

Qp = the level of Q before the high-to-low
transition of G.

These latches are suited for use as temporary
storage for binary information between processing
units and input/output or indicator units, Informa-
tion present at a data (D) input is transferred to
the Q output when the enable (G) is high, and the

Q output will follow the data input as long as the
enable remains high. When the enable goes low,
the information (that was present at the data in-
put at the time the transition occurred) is retained
at the Q output until the enable is permitted to go

high.
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-

Pin Configuration

) STROBE A GND, B STROBE
CCl A Ourputr OUTPUT 8 NC

oL uingn

100C 00052

Dual Sense Amplifier

GNO, Logic Diagram/Pin Designations
VCC2 =Pin 8
Gnd 1 =Pin 9
Gnd 2 = Pin 13
Truth Table
8

{213 ]14}5]16]]7
Ay Az -vu'bvu' By B8

cut ——
INPUTS INPUTS

INp - STROBE A = OUT A
INy - STROBE A =0UT A
INg* STROBE B = OUT B
INg* STROBE B = OUT B

vVee
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100000053

Logic Diagram

* (1.6) SET 4———J
J 3 — of—>s (10)*

pre—f

(0.6) K 2 o}—s (10)

(3.2) CLOCK |3 ———ag

(3.2) RESET |

(0.6) J 1 ofF—s9 010y
——1

(0.6) K 12 o}—s (10)

(1.6) SET no_{

*Loading Max. Shown in Parenthesis

Dual JK Flip-Flop

Logic Diagram/Pin Designations

Vece = Pin 14
Gnd =Pin 7

Truth Table

3

QN+1

o = = O O O O || &~

= = O O = = O o |’
- QO = O = O = O
O M = = O O = O
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100000057 100000108

Logic Diagram 2-|ﬂpr, 4.Bit Dig“’dl Multiplexer
Ao B A B A B A D Logic Diagram/Pin Designations
F-— == 7 a @ Es) s Tﬂm _Jus) _(_34)_' Voc = Pin 14
| | Gnd =Pin 7
|
I Truth Table
- - |
| Select Lines Outputs
' SO Sl fn (0’ 1) 2’ 3)
_: 0 0 By
@  Joa " las 0 1 Bn
. " " 1 0 o
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= (A{)y Ay, AZ: A3); B= (BO’ Bi1, B2, B3).
The selection is controlled by the input Sg, while
the second control input, Si, is held at zero.

For conditional complementing, the two inputs
(A, Bp) are tied together to form the function
TRUE/COMPLEMENT, which is needed in con-
junction with added elements to perform Addition/
Subtraction. Further, the inhibit state Sg =81 =1
can be used to facilitate transfer operations in an
arithmetic section.
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100000059 100000157

Pin Conligurations

GNOD () [ ) OUTPUT

NON INVERTING ()
INPUT

INVERTING
INPUT o

V-
Note: Pin 4 connected to case.

100000157

Nch |4jnc
GNDEZ lsjnc

NON.INVERTING 3
INPUT 12 j NC
INVERTING
INPUT " j v+

NcEs lojnc

v- E 6 ] outeur

NCET 8:NC

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

() ouTPUT

STROBE 1 () ( ) STROBE 2

INVERTING
INPUT | S

INVERTING
» iNPUT 2

[) NON-INVERTING

NON-INVERTING ()
INPUT 5

INPUT §

100000060

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.

100-57




DGC PROPRIETARY - This manual contains proprietary information of Data General Cor

to service DGC equipment on the express condition that the information hereln shall not

poration (DGC) revealed for the limited purpose only
whole or in part, or used in whole or in part as

be disclosed to others, and shall not be reproduced in
the basis for manufacture or sale of items, without written permission.

[ ~ 100000061

Pin Configuration . Quad 2-Input NOR Gate

Vee Logic Diagram/Pin Designations
4l i3l el fuflwol]lsf]e Gnd = Pin 1

W -
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100000062

Differential Video Amplifier

Pin Configuration
Top View

e et The 100000062 is a monolithic two-stage differen-
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
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.

1]
GAIN SELECT
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100000063 |

Pin Configuration

Quad 2-Input OR Gate

Logic Diagram/Pin Designations
VCC = Pin 14

—3 Gnd = Pin 7

3 =1+2

1) >t
) O—
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100000066

Pin Configuration Dual 4-Input Positive-NAND Schmitt Trigger
Vcc 2D 2C NC 28 2A 2y Logic Diagram/Pin Designations
|l |l 2] [nl o] ol |s]_ Vee = Pin 14
. Gnd =Pin 7

NC = No internal

connection
0 o—-o

Positive logic: Y = ABCD

1A 18 NC 1c 1D 1Y GND
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Pin Conliguration 8-Bit Odd/Even Parity Generator/Checker
.?-—-‘-—Jmmrsz - - Pin Designations
" 13 12 n 10 9 8 . Voe = Pin 14
NN nonn Grd = Pin 7
Vee
s 4 3 2 1 Truth Table
6 0 Inputs Outputs
Zof 1's at z z
7 INPUT meuT ENEN obo Othru7 | Even | 0dd | Even | Odd
GND Even 1 0 1 0
SRNREPERERERN ol IR I O B
1 2 3 4 5 6 7 Even 0 1 0 1
6 ? EVEN ODD P-EVEN I-00D
— INPUTS =t QUTPUTS —s Odd 0 1 1 0
X 1 1 0 0
X 0 0 1 1
Logic Diagram .
X = irrelevant,
U Z-EVEN
' RO
WUT! 900 &
Samsumm—
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100000068

Pin Configuration

Vee a8 aA ay 38 3a 3y
14 13 12 " 10 9 ]
q 4
&I l—l,
] 2 3 4 5 3 7
1A 18 v 2a 28 2y GND

Quadruple 2-Input Exclusive-OR Gate

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

Positive logic: Y=A e B
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100000020 100000071
Pin Configuration Hex lnverfer
Logic Diagram/Pin Designations
\;:c mmmmmm VCC=Pin14
[JD? @ Gnd = Pin 7

¢ ‘—] I | GND

OEORERORORGRE
CEEE—
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100000072

Pin Configuration

V?F
14 13 12 1 10 9 é
2 3 4 S 6 7

- -

100-67

"Quad 2-Input OR Gate
Logic biagram/ Pin Designations

Vce = Pin 8
Gnd =Pin 1
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100000073

Ve
Pin Configuration
V‘ic
14 13 12 11 10 S 8
: [
] 2 3 4 5 6

— ~

Triple 3-Input NAND Gate

Logic Diagram/Pin Designations
VCC = Pin 14
Gnd = Pin 7
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100000074

Logic Symbol
I a 6 10 12 3
. Aocs D) D; D3 D4 w
15 Ay
A RAM
14 2 16W X 48
A
b 3 0y 0; O3 0,4
s 7 9 1
Pin Configuration
Ve A1 Ay A3 Dy Oy D3 Oy
m 15 14 13 12 11 10
16 9
M 8|
® , 3 4 5 & 71
A9 TS W 0, 0O, D 0, 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

a

i

H No Selection)
L No Selection) Note
H No Selection
H Write "0"
L Write "1

(il it e o ol

wn
sl ol ol Rl ol
Moo XEe |

Dj(tn-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 Dy, is written into
the addressed memory word.

Reading is performed with the Chip Select line
LOW and the Write line HIGH. The information
stored in the addressed word is read out on the
four inverting inputs, 0y to 0g4.

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.

Contimued ...
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100000074

Continued

Llogic Diagram

Py 0y D

—
108

=
—<P— L)
i

1
T
~H L ) { ) E—

=
o
(& :

{ o

YT
ey

CELL
10-2

T e
12

CeLL CELL CELL
4 1-3 0-3

CELL CELL) LJCELL CELL CELL CELL CELL CELL
7-4 6-4 5-4 4-4 -4 2-4 1-4 4

CELL
8- 2-3

Gl
e
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EIER]
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e
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Logic Symbol

1012 3456 79

14 15

Pin Configuration

o I 12 i} 14

® 1@ )@ ?@ (@

100000075

Eight-Input Multiplexer
Logic Diagram/Pin Designations

Vcc = Pin 16

Gnd = Pin 8
Pin Names
Sg, S1, Sg ... Select Inputs

cesssscssess Enable (Active LOW) Input
Iptoln...... Multiplexer Inputs
Z.veeeeeeeess Multiplexer Output
Z.ioeiesssss. Complementary Multiplexer
Output
Truth Table
|E S2 S1 So Ip I1 I3 I3 I4 I5 Ig I7|Z Z

HX XX XX X XXXXX|HL
L L L L L X X X X X X|H L
L LLLHXXZXZXZXZXZX L H
L L L H XL X X X XXXIHL
L L L HXHIXZXXXIXIXI|L H
L L HL X XL X X X XX|HUL
L L HL XX HX X X XX|L H
L LHH XX XUL X XXX|H L
L L HH X XX HIXXIXX|L H
L HLL XXX XULXXX|HL
L HL L XXXXHXXX|L H
L HL H X X X X XL X X|HL
L HL H X X X X X HXX|L H
L H HL X X X XX XUL X|H L
L HHL XX XXXXHX|L H
L HH HX XX XXXXUL|HL
L HH H X X X X X X X H|{L H

Q =Pin Numbers

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, S, Sy and Sy. 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

Continved

The logic function provided at the output is:

% = E-(I9-So-S1-S2 + I11-S0-S1-Sg +
I2-50-81-S2 + 13.80-S1.S2 + I4. Sp.
S1-S9 + I5.80-51-S2 + 16-50-S1-Sg +
I7.S0-S1. S2).

This device provides the ability, in one package,
to select from eight sources of data or control
information. Proper manipulation of the inputs can

provide any logic function of four variables and its
negation.

|
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100000076

Hex Inverter

Pin Configurations

Logic Diagram/Pin Designations

3 ”

(T A I I ) ] VCC=Pin 14

Truth Table
| GND

B

]_>°_| Gnd =Pin7
; ]

Any Input Low = High Out

o
>
o
L]

Any Input High = Low QOut
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100000077

Pin Configuration BCD-To-Decimal Decoder-Driver

ouTPUTS ouTPuTS Pin Designations
"6 1 5 a4 GND g 3 3

wi[s][ul[u]]2][n]lw]ls Vcc=Pin b

ﬁ\ﬁhl l—'ﬁT_J Gnd = Pin 12

98015467232

oTooecuAL ‘ Function Table
Input Output
A ] B8 C
T T 1 D C B A On*
) BE DI R
A O v, .8 € 2
unuTs oS « SriTs . outeuT L L L H 1
- . . L L H L 2
Positive Logic See Function Table L L H H 3
L H L L 4
L H L H 5
. L H H L 6
L H H H 7
H L L L 8
H L L H 9
H L H L None
H L H H None
H H L L None
H H L H None
H H H L None
Functional Schematic H H H None

H = high level; L = low level,

A r [ [ . * All other outputs are off.
r1 us) g
¥
= A3 ) The 100000077 is a second-generation BCD-to-
—1 decimal decoder designed specifically to drive
cold-cathode indicator tubes.
1 18)
16 3 2 Full decoding is provided for all possible input
B )
' states, For binary inputs 10 through 15, all the
LJ_ 19 4 outputs are off. Therefore, this device, com-
bined with a minimum of external circuitry, can
- “13) use these invalid codes in blanking leading- and/
_Ar\_;{_4 or trailing edge zeroes in a display. The ten
— » 5 high-performance, n-p-n output transistors have
Lr,—““_ﬂs a maximum reverse current of 50 microamperes
@) at 55 volts.
c—
) | [ AL
k 4
] r{
— % 10) ,
Do .,
i b
@ | — 1 A
[+ E 3 (2)
[y °
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Pin Configuration

100000078

Vcc 48 4A  4Y 3B 3A  3Y
1w 3] |n 1" 10 9 (]
L —— —
1 2 3 4 5 6 7
1A 1B 1Y 2A 2B 2Y GND

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

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

Positive logic: Y = AB
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Pin Configuration

100000079

Memory Driver with Decode Inputs

Logic Diagram/Pin Designations

outPLT outruY QUTPUT OUTPUT
2 Vee SOURCE ™ GND
ISINK) souRCE) COLLECTORS (sQuRCE) (SINK)
w9l
_Li____l |8 H 4
n 2]
- — - ham
1 2(| 3| 4[5({6]]7
A 8 3 G G, AODDRESS
ADDRESS INPUTS TIMING INPUTS INPUT D

Vec =Pin 13

Gnd = Pin 8

Truth Table

Inputs . Outputs

Address Timing | Sink Sources Sink
ABCD|EVFG w X Y Z
001 11111 On | Off | Off | Off
010 1)1 11 Off | On Off | Off
110 0]1 11 Off | Off | On Off
1 01 0}]1 11 Off | Off | Off | On
X XXX|0 XX Off | Off | Off | Off
X XXX|X0X Off | Off | Off | Off
X XXX|X X0 Off | Off | Off | Off
Notes:

X = Logical 1 or logical 0.

Not more than one output is allowed to be On

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

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

100-76
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Logic Diogrom _ Presettable High Speed Binary Counter
. % . - Logic Diagram/Pin Designations
s a 3 3 Gnd =Pin "7
cLOCK 1 A o ¢
" —x . x X
cLocK 2 o ~ . Truth Table
M : l
r r r Input Ao Bo CO Do
DATA STROBE 1 1 T 0 0 0 0 0
’m“f | )>
1 1 0 0 0
LM
e L 2 0 1 0 0
A (4 Op 10 B¢ (L1} °n"“ 3 1 1 0 0
4 0 0 1 0
5 1 0 1 0
6 0 1 1 0
7 1 1 1 0
8 0 0 0 1
9 1 0 0 1
10 0 1 0 1
11 1 1 0 1
12 0 0 1 1
13 1 0 1 1
14 0 1 1 1
15 1 1 1 1

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

This device has strobed parallel-entry capability
so that the counter may be set to any desired out-
put state. A '1" or "0" at a data input will be
transferred to the associated output when the
strobe input is put at the "'0'* level. This unit is
provided with a reset input which is common to
all four bits. A "0'" on the reset.lines produces
10" 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.

100-77




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 hereln 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.

100000081

Pin Configuration Quadruple 2-Input Positive-NAND Buffer

0 Logic Diagram/Pin Designations

-
»
-
w
-
N
-
pery

[_l r'l I"‘l r9] l'il Voo = Pin 14

" ' Gnd =Pin 7

Positive logic: Y =AB

I I The 100000081 is a NAND Gate with an open-

collector output for ""WIRE-AND" applications,

-0
-C
-
~¢

Schematic (Each Buter)

O Vce
“«0 6000
ouTPUT
INPUTS
8 O—
? 4000
: O GND
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100000082

Logic Diagram QUGd D TYPQ Flip-FlOp
- Pin Designations
2) S0 4 00—y
(1) DO 2 o——p af—>o 6 QO (10) Gnd = Pin 8
nda = rin
(8) € 13—,
(8) R 3o
= Truth Table
(2) S1 5o
(Mo 1e 03— 7 Q1 (10) Q| Qn1| Q
T1r ol o 0
0 1 0
3 1 0 1
(2) S2 1N o |
r—h— 1 1 1
(1) D2 150 o0Sal—o 9 a2 (10)
< RY Qp-1 = Time period prior to clock pulse
(2) §3 12 o ' - Qn = Time period following clock pulse
(1) D3 14 o D S of—o10 @3 (10)
Cr
L

7

| . S R |
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100000083

Logic Diagram ’ 2.Input, 4-Bit Digital Multiplexer
??m S Y .f(s) ‘s’non?(m AT’ns).’n:o Logic Diagram/Pin Designations
ne{ Do Ve = Pin 16
no———D i ) Gnd = Pin 8
Truth Table
hm S n2) oua) So S1 fn
1 2 3 O 0 —E
1 0 A
0 1 B
1 1 1

This multiplexer has inverting data paths. It
has open collector outputs which permit direct
wiring to other open collector outputs (collector
logic) to yield "free" four-bit words. As many
as one hundred four-bit words can be multiplexed

by using fifty of these devices in the WIRED-AND
mode.

The inhibit state Sy = S1 = 1 can be used to
facilitate transfer operations in an arithmetic
section,
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S
Arithmetic Logic Units/Function Generators
_ Pin Configuration Pin Designations
Designation Pin Nos. Function
— “m';(':, L ou-/:\ms“ . A3, A2, A1, A0 | 19,21, 23, 2 Word A Inputs
aa| Ja3| l22] {21] Tao| [rs] [ue] [0} [as] Jos] {ra] 13 B3, B2, B1, BO| 18, 20,22, 1 Word B Inputs
l 1 l 1 l l S3, 82, 81, S0 3,4,5,6 Function-Select
AV 6v A7 B2 A3 8] G Cas P A-B Inputs
- . Cn 7 Inv, CarryInput
M 8 Mode Control
A0 §)  S2__ SV SO Cn M FOF1L__F2 Input
l T F3,F2,F1,F0| 13,11,10,9 Function Qutputs
! 2 3L MW A=B 14 Comparator
1) a0 s3 $? Y] $0 Cn ~ Fo (3] [£] Y, GND
\ mx's /\ OUI\I’UIS OutPUt
P 15 Carry Propa-
gate Output
Cn+4 16 Inv. Carry
Output
G 17 Carry Gen-
erate QOutput
Vee 24 Supply Voltage
Gnd 12 Ground

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

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

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

Continued.....
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® Each bit is shifted to the next more significant position,

0000084 100000169 100000306
Continued
Table 1 Pin No. | Active-high data | Active-low data
Active-Righ Data Table 1 Table 2
Selection | MxH M = L; Arithmetic Operations
Logic AO Z0
§3 S2 S1 SO | Functions Cp, = H (no carry) Cn = L (with carry) —
LLLL|[F=3 F=A F=APlsl By By
LLLH|F=AvB |F=A+B F=(A+B)Pls1 —_
LLEL |F=AB |F=A+B F=(A+B Pls1 23 A1 ﬁl
LHEH|F=0 F = Minus 1(2's Compl) | F=Zero 22 Bl Bl
LHLL [F=XB | F=APlsABE F = A Plus AB Plus 1 -
LHLH|F=8 F = (A + B) Plus AB F = (A + B) Plus AB Plus 1 21 A2 A2
LHHL [F-A@B |F=AMimsBMims1 | F=AMimusB _
LEHE|F=AB |F=:ABMinusl1 F=AB 20 By By
HLLL|F=X+B |F=APlsAB F = A Plus AB Plus 1 19 A3 ‘53
HLLH|F=APB |F=APlusB F=APlusBPlus 1 —
HLHL|F=B [F=(A+BPlusAB F=(A+T) Plus ABPlus 1 18 B3 B3
HLHH|FzAB |FaABMimsl F=AB -
HALL|F=1 F=APlus A F = A Plus A Plus 1 9 Fo Fo
HHLH|F=A+B |F=<(A+B)PlusA F=(A+B) Plus APlus 1 10 Fl "F'l
HHHL |[FzA+B |[F=(A+B PlusaA F=(A+T) Plus A Plus 1 —
HEHH|F=A F = AMims 1 F=A 11 Fo Fy -
¢ Each bit is shifted to the next more significant position. 13 F3 F3
7 T Cn
Table 2
16 En+4 Cn+4
Active-Low Dat; P
Selection ! :! =H M-=L: Arllhme:llc Operations 15 X P
ogic —
53525150 Functions | €, =L (no carry) Cp = H (wlth carry) 17 Y G
LLLL F=4 F = A Minus 1 F=A
LLLE|F:X5 |F=ABMimns! F=AB
LLHLI|F=A+B |F=ABMinus] F=AB
LLHEH|F=1 F = Minus 1{2's Comp) | F = Zero Subtraction is accomplished by 1's complement
LHLL|F:Z3B |[F=APus(A+B F=APlus(A+D Plus 1 addition where the 1's complement of the subtra-
LHLH|F=B F=ABPus(A+B) F=ABPlus(A+B Plus 1 hend is generated internally. The resultant out-
LHEL F-ACB |F=AMirus BMims1 | F=AMims B put is A-B-1, which requires an end-around or
LEHHHIF-A-B |F<A.B F=(A+B Plus1 forced carry to provide A-B.
ALLL|F=RAB |FP:=APus(AsB) F=APlus(A+B) Plus 1
HLLE|F=AQE | F=APusB ¥ =4 Plus B Plos 1 These devices can also be utilized as comparators.
HLHL |F-B F = ABPlus (A+ B) F = AB Plus (A + B) Plus 1 .
HLHH|F:A-B |F=A+B F=(A+B) Plus1 The A=B output is internally decoded from the
HHLL|F=0 F = APlus A* F = A Plus A Plus 1 function outputs (FO, F1, F2, F3) so t!lat when
HHLH|F=AB |F:ABPlsA F = AB Plus A Plus 1 two words of equal magnitude are applied at the
HHHL|F=AB |FxABPusA F = AB Plus A Plus 1 A and B inputs, it will assume a high level to
HHHH|F=A F=A F=APls1

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

(Figure 1) | (Figure 2)
Input | Output | Active-high | Active-low
Cn Cn+4 Data Data

H H ALB A>B

H L A>B A<B

L H A<B A>B

Continued. ... L L A>B ALB
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100000084 100000169 100000306

Continved

'ﬁguroj
(2) (1 (23) (22) (21) (20) (19) (18)
Ap Bp Ay Bj A2 B2 A3 B3
(7) —@—QJCn 100000084,
100000169: OR A=B ——(14)
8 M 100000306
Fo F1 F2 F3 Chug Y X
(9) (10) (1) (13) (16) Hf)HS)
(il (i) (i) (T) (14)(]5) (5) (6)
Yo Xpo Yy X Y2 X2 - Y3 X3
100000100 X p—(n
(15)_0 Cn OR
100000170 v b— t10)
Cn+x Cn+y Cn+z
{12) (1) (9)
Figure 2
(i) (l) (23) (22) (21)(20) (19) (18)
Ap Bg Ay By Az B2 A3 B3.
(1 —@—{ c, 100000084,
100000169 OR A=B }——(14)
(8) M 100000306
Fo F1 F2 F3 Cn+4 G P
9) (100 (11} (13)  (16) (171 {15)
| | \
(3) (4) :1: :i: (14)(15) (5) (6)
Gg Po G1 Pq G2 P2 G3 P3
100000100 P P—1(7)
Cn OR
n3) 100000170 ¢ o— 1o
Cntx Cn+y Cn+z

(12)

I

(§R )]

I

(9)

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

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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DATA

100000085

Pin Configuration

WRITE SELECT ENABLE  OUTPUTS

Pl el AL
Vee DV A 8 "“WRITE READ "Q1 Q2
fw s | nl{nliu]js]

I
| 11

D2

D1 wA WB Gw GR [0}

D3I D4 Ry Ry, Q4 O3

1112]]3

1151161 71]8

DATA

D2 D3 D4 B A, Q4 Q3, GND
w

READ SELECT OUTPUTS

Logic Diagram

Biich

&

oy =T B -
-

[

7
&
ENIEY

AT
tﬁl_

4-By-4 Register File

Pin Designations
VCC = Pin 16
Gnd = Pin 8

The 100000085 16-bit TTL register file is or-
ganized as 4 words of 4 bits each. Separate on-
chip decoding is provided for addressing the four
word locations to either write-in or retrievedata;
this permits simultaneous writing into one locatior-
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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100000086

Logic Symbol
15 ZT TT lTl3 ||L||O
| SE l0a'1a 'ob'1b 'oc'ic 'odhd
Zqg Zp Zo Z4
4 7 12 9
Logic Diagram
NS .
I Os Veeld 16
2 Llog EH Is
3 Lt 1ol 14
4 []z, heH 13
5§ Ligp ZeH 12
6 LJhyp  logHd !
7 Uz, el o
8 CJeno  zq[d o
Logic Diagram
0 00 6 0 OI @
® s—p- id Jlod te J'oc 1b §lov la
S
O= PIN NUMBERS
4 2c Zb 143
® L&) ®

‘Quad Two-Input Multiplexer
Logic Diagram/Pin Designations

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

I0a, 112, Iow I1p)
Ioe, Ite, Tod, I1d)
Za: Zba Zc: Zd

Multiplexer Inputs
Multiplexer Output

Truth Table
Select
Enable Input Inputs Output
E S Iox Ix ZX
H X X X L
L H X L L
L H X H H
L L L X L
L L H X H

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

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

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

Z,=E (15 S+Ipa* D
Zp=E - (Ijp - S+Iop- 5
Zo=E (10 *S+Ipc* 5
Zq=E '(Ild's"'IOd'-S)

-
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100000089

Pin Configuration Quad 2-Input AND Gate

Logic Diagram/Pin Designations

1 I 3 VCC = Pin 14
2 '-——

Gnd =Pin 7
3 =1° 2
a !

10 _)__—8
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100000090

Pin Configuration 6-Input Hex Inverter
[L Logic Diagram/Pin Designations
1 2 3 4 5 6 7 Ve = Pin 14
Gnd =Pin 7

Positive logic: Y =AB
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100000091

Hex Buffer/Driver with Open Collector

. L
Pin Configuration H | High VO"Cge outputs
14 13 12 " 10 9 8
[—1 I—-l : Logic Diagram/Pin Designations
Gnd =Pin 7

Positive logic: Y=A

i GND The 100000091 has standard TTL inputs with non-

inverted high voltage, high current open collector

l_] U U I_J l___l U outputs for interface with MOS, lamps or relays.
1 2 3 4 s 6 ?

Schematic (Each Buffer/Driver)

O Vee

OUTPUT VY

INPUT A

O GND

100-88
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100000092

Logic Symbol Dual One-of-Four Decoder
1 2 3 15 14 13
| I Logic Diagram/Pin Desgignations
3 Ag A,y E Ag Ay Gnd = Pin 8
DECODER 1 DECODER 2 Pin Names
Decoder 1 and 2
0o t+ 2 3 o 1+ 2 3 E.ceeeeeensesss. Enable (Active LOW) In-

6 7

5

77T

12

Pin Configuration

1[Je \JVCC (s
2] Ao ED!S
JEES Ao:]m
a[Jo A,:]|3

6[]>2 [
3 2 [Jho
8 []ano 3]s

Logic Diagram

put
AO,AI sevceccvrens AddreSS Inputs

0,1,2,3....00000.. (Active LOW) Outputs

Truth Table
Decoder 1 & 2
E Ay A|0 T 2 3
L L L L H H H
L H L H L H H
L L H H H L H
L H H H H H L
H X X H H H H

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.

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

memory.

Note: Only one Decoder shown.
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100000093

Pin Configuration Monolithic Dual Operational Amplifier

~

CASE

2] 3
3 2
a(] O
s(] - J10
e ]9
7C al}

w
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100000026

Pin Configurations
CURRENT LIMIT

CURRENT
SENSE )

INVERTING
INPUT

FREQUENCY
() COMPENSATION

NON-INVERTING () 3
INPUT

Note: pin 5 is connected to case
100000026

NC 1 [ 4] Ne

CURRENT LIMIT | 2 13 vy,
CURRENT SENSE |3 12| Vour
INVERTING INPUT | 4 Ny ve
NON-INVERTING INPUT | 5 10 v*

' VREF | ¢ 9 | B MPENSATION
v]7 8 | NC
100000094

Equivalent Circuit

. FREQUENCY

TEMPERATURE v v
COMPENSATED 3 COMPENSATION
ZENER INVERTING

Ve
SERIES PASS
TRANSISTOR
Vour

INPUT
VREF :E:
@ NON-INVERTING

1 INPUT
VOLTAGE l v :
REFERENCE CURRENT CURRENT

AMPLIFIER LIMIT SENSE

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

3 Ag A3 LY) Ay
s (14) (13} (12) (§3}] (10}

—o

32 = 8 ARRAY

AN

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
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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100000098

Pin Configuration Quad Hex Inverter

Logic Diagram/Pin Designations

— > 2 Ve = Pin 14
: Gnd =Pin 7
3 Do—— 4 |
Truth Table
5 6
1'>° Any Input Low = High Out
bc Any Input High = Low Out
9 8
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100000100 100000170

Pin Conliguration

INPUTS OQUTPUTS
r~ A r-ala e \
Vee “p2 G2 Cn "Crx Cmy G Cnes
LRSRLRSRLRERRARIAERIRIR RER
P2 G2 Cn Chex (:,,,v G
Gt Coez
P1 GO PO G3 P3 4
—1  —
IRIRZIERIERIERIRRIREIR)
\G1 P1 GO PO G3 P3, P GND
Y
INPUTS outPut
Logic Diagram
= m,
=
oy
-
l8
o D
S
s
57“" D—
{
1\ L1
; oy
m
R ]
2
__ e “'Cm.
c;':" ]
c"IIJ) |>

Look-Ahead Carry Generators

Pin Designations

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

Positive Logic:

Cpyx = Go+PoCp

Cniy = Gi1+P1Go + P1PoCp

Cnyz = Go+ P2G1 + P2P1Go + P2P1P0Cn

G = Gg(P3+Gy)(P3+P2+Gy) (P3+P2+P1+Go)]
T = B5,5T

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

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

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

Note: The 100000170 is a Shottky device,
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100000101

Logic Diagram

e D
SHIFT

ms:; !
so E;% %ﬁ::
A —

af<p-

-<p-

Pin Configuration

Onanonnon[nr
| I A J

S L M a4 6 0 F O € Q

So . CLEAR

l_ L] A Oa L] Qg < Q¢ o Op cuoex

| I O S O I
pgupegsyngeynyegeyeys
Sg SMIFT INPUT INWUT Qg INPUT Qg INPUT Qp CLOGK GNO

P

1 .
a — a
LY
R TS
| |
¢ %} %
13
M TS
MH-o
I oc
D
LY
RT S
-
— |
E { i
| LY
T S
—1—<
- — .
F { N
F 3 3
T
"
’ % AOF

u-Q-»—

SHIFT,
LEFT

CLEAR o—q o

4~

¢

8-Bit Shift Register

Pin Designations

VCC = Pin 24
Gnd = Pin 12
Truth Table
Operation of Mode Control
Inputs

S1 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 Q4 toward Qp)
Shift Left (in the direction Qg toward Qp)
Inhibit Clock (do nothing)

Synchronous parallel loading is accomplished by
applying the 8 bits of data and taking both mode
control inputs, Sg and Sy, 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 S is high and
Sp is low. Serial data for this mode is entered at
the shift-right data input. When Sy is low and Sy
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.

REV. 02
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100000102 100000103

Logic Symbols

xgs'a'sYzYlYo

56179

) 1]

£ AQALAA3

050403020109

101112131415

100000103

Logic Diagram

BOPOOO@

18 9T X6 BIT MEMOAY ARRAY

16 PRESENSE AMPLIFIERS

¥ DECODERS

100000102
X0
Xy
X2
Xy X OFCOOkH
Xy
r—-——
we| i |
® (O]

READ WRITE
CONTRYL

DATA 14pyT
outFut

vdv,]v,[v;'v.]vs]
QEHOO®

v AQORESS LinES

QO =PIN NUMBERS

256-Bit Read/Write Memory
& Decoder/Driver

Pin Designations

Gnd = Pin 8
Truth Table
3 of 6 Code
Output of 100000103 100000102
Binary Input Input to 100000102 Internal
‘To 100000103 (L=0 or XorY) X or Y Address
A3 A2 A1 Ao Lo Li Lz L3 L4 Ls Row or Column
L L L L H H L L L H 0
L L L H H L H L L H 1
L L H L H L L H L H 2
L L H H H L L L H H 3
L H L L H H H L L L 4
L H L H H L H L H L 5
L R H L H H L H L L 6
L H H H H L L H H L 1
H L L L L H L H L H 8
H L L H L H H L L H 9
H L H L L L L H H H 10
H L H H L L H L H H 11
H H L L L H H H L L 12
H H L H L R H L H L 13
H H H L L H L H H L 14
H H H H L L H H H L 15
Note: Enables on 100000103 must be LLHH,

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

row or column in the 100000102 memory
matrix,

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

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

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

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

Data enters and leaves the memory on a single
input/output (I/0) line (pin 7). The I/O line is
an open collector output, so many 100000102 I/0
lines can be connected together in a wired-OR
configuration. Input data must be applied to the
I/0 lines through an open collector gate. Each
I/0 line requires a pull-up resistor to Voc. The
magnitude of the pull-up resistor is determined
by the number of memory I/O lines tied together.
The I/0 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-Ag) and produces a 3 of 6
code on the six output pins (Op-Os). The decoder
also features four separate enables, two active
HIGH and two active LOW. All four enables must
be active before the decoder will produce a 3 of 6
code. Since two of the enables are HIGH and two
are LOW, it is possible to route two binary coded
lines to four different 100000103's to get two ad-
ditional bits of decoding with no extra packages.

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

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

each of the row decoders. Additional address bits
are decoded to the chip selects on the row decoders.
Each column decoder drives the Y address lines
onup to 32 100000102's in a column. Each row
decoder drives the address lines on up to 32
100000102's in a row.

100000102 100000103

Continued

The Three of Six Code

The "3 of 6' code used in the 100000102 and
produced by the 100000103 is a trade-off be-
tween chip complexity and pin count, The
simplest 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
Op = A3
01 = (A1 + Ag) (Ag + Ay) (Ag + Ag)
Oy = (A1 +Ag) (A3 +Ag) (Ag + &Y
03 = (A1 + Ag) (A3 + Ag) (Ag + A7)
04 = (A1 + Ag) (A3 +Ay) (A2 + Ag)
05 = Ay

S—
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100000104

Pin Configuration

2
Vcec CLR 2D 2CK 2PR 20 28
jwi ) 2] In] jw| e} 8}
o) PR o]
> CK
cb cmej
LRb 9
b CK
D PR Q
L— q_—_l 1

12031 a5

1 iD 1CK 1PR 1Q 1@ GND
CLR

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

Logic Diagram/Pin Designations
Voo = Pin 14

Gnd = Pin 7

Function Table
Inputs Outputs
Preset Clear Clock D| Q Q
L H X X|H L
H L X X| L H
L L X X | H* H*
H H t H{ H L
H H t L| L H
H H L X|[Q Qo

H = high level (steady state)

L = low level (steady state)

X = irrelevant

t = 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.

100-98



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 hereln 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 ltems, without written permission,

Logic Diagram

10

13

114

100000105
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Pin Configuration

100000106

U

vee j 1

GND

Logic Diagram

Cp

10

13

Dual Retriggerable Resettable
Monostable Multivibrator

Logic Diagram/Pin Designations

Voo = 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 > Vig

L = LOW Voltage Level g Vyj,

X = Don't Care

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

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

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

Pin Configuration

100000107

14 13 12 I

10 9

> L

Quad NOR Gate

Logic Diagram/Pin Designations

Voe = Pin 16
Gnd = Pin 8

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

Logic Diagram

: B A By A B Ay Dy
[})} _(2) 0(5) (5) ?

2-Input, 4-Bit Digital Multiplexer

Logic Diagram/Pin Designations

Vcc = Pin 14
Gnd =Pin 7
Truth Table
Select Lines Outputs
So S1 fn (0, 1, 2, 3)
0 0 Bp
0 1 B,
1 0 A,
1 1 1

The 2-Input, 4-Bit Digital Multiplexer is a mono-
lithie 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’ AI, A2s A3)’ B= (BO; By, B2, B3)
The selection is controlled by the input Sg, while
the second control input, 8y, is held at zero.

For conditional complementing, the two inputs
(Ap, Bp) are tied together to form the function
TRUE/COMPLEMENT, which is needed in con-
junction with added elements to perform Addition/
Subtraction. Further, the inhibit state Sp =51 =1

can be used to facilitate transfer operations in an
arithmetic section.
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CLOCK 1

100000111 100000109 100000125

Logic Diagrams

100000M

Buffer Registers

Logic Diagram/Pin Designations

Qi
(22) i(zn (zo) Ius) lua)

é () J’(S) &(6)

é(z) &(3)

VCC = Pin 24
Gnd = Pin 12
Truth Tables
Dual 5-Bit Buffer Register No. 100000111
D, Qn+1
1 1
0 0

10-Bit Buffer Register No. 100000109

100000109

[td] @n 2o (31 ] (31 1) on e 118) ne (324

Tﬂl ?Q TQ! ?00 ?Q ?ﬂl jm ?Q ?Q Q010

D, |RESET | Qu
1 1
0 0

- LU= Y

L e o e

wo_b [}

L Pl N

10-Bit Buffer Register-Inverted Inputs

&m *m *m o‘llsl &m gm msm o.y" o.*""mo&"" No. 100000125
Dp S Qn+1
0 1 1
100000125 1 1 0
@ us as un us s "

T LT M R ol A R

m(ll t

LT LT E L

5187 5207 528" 50" 58" Bed'" 50" 5™ 58503 "

Notes:

RESET = 0 2 Q = 0 (overrides clock).

n is time prior to clock.
n+1 is time following clock,

These buffer registers are arrays of ten clocked
D" flip-flops. The flip-flops are arranged as
a dual 5 array (100000111) 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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100000112

Logic Symbol

13 11 12

L] ]

DS Dg Dy Q7‘-———]4
cp

Q,

Dual 8-Bit Shift Register

Logic Diagram/Pin Designations

Vce = Pin 16
Gnd = Pin 8

Pin Names

DS:+eee0e.Data Select Input
Do, D1....Data Inputs
O—15 CP........Clock (Active HIGH) Going Edge Input

Common (Pin 9)
Separate (Pins 7 and 10)

> J MR........Master Reset (Active LOW) Input
Q7 ........Last Stage Output
Q7 «¢+e.0..Complementary Output
Truth Table
Shift Selection
Dg Dy Dy Q7 (tn+8)
L L X L
L H X H
H X L L
H X H H
Pin Configuration

REGISTER 2
1 43181934

n+8 = Indicates state after eight clock pulse.

— \J L = LOW voltage level
R v
1 cc ]16 H = HIGH voltage level
2 : g, g, :]5 X = Either HIGH or LOW voltage level
’ This device is a high speed serial storage element
JEE 97 [Jha S p

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-
6 [: Do Do j“ plexed between two sources. 2) The clock of
each register may be provided separately or

7 E cP cp ]10 together. 3) Both the true and complementary
outputs are provided from each 8-bit register,

8 E GND c 5& 9 and both registers may be master cleared from
a common input.

drives the

first LOW

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

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

to HIGH transition of either, or both

simultaneously, of the two clock inputs, the data
inputs (R and S) are inhibited so that a later

Continued....
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100000112

Continued
change in input data will not affect the master; 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, Dg 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 = DgDg + 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
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100000114

Functional Block Diagram

4

1
==~ {f==n

3

20—

VCM

20—

10

-..q:....
LN

e

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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100000115

Logic Diagram Dual JK Flip-Flop
Logic Diagram/Pin Designations
Gnd =Pin 7
(0.6) J 33— QpP—5 (10)
1.6) CLOCK
:o 5; K ;_-O = Truth Table
) —1 Qr—61(10)
J K Qp Qn+1
0 0 0 0
(0.6) J 11 Q 9(10) 0 0 1 1
(1.6) CLOCK 13— 0 1 0 0
(0.6) K12 Ql—18(10) 0 1 1 0
—— 1 0 0 1
(1.6) SET 10——-j . 0 . )
1 1 0 1
1 1 1 0
v —— - ————————————————
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Pin Configuration

100000116

Vee 48 4A 4y 38 3A 3y
14 13 12 9 8
| 2 3 4 5
IA 18 1Y 2A 28 2y " GND

Quadruple 2-Input Positive-NAND Buffer

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

Positive logic: Y =AB
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100000247 100000238
100000154 100000117

Pin Configurations

Vee B2 A2 X2

Is ! s

C—

=

1 2 I: I4

Al 8 X1 GND
100000247 /100000238
Vee B2 A2 x2

R R

—

=

1 2 IJ |4
Al 81 X1 GNO

100000154

Veo 82 A2 X2

=

—

1 2 l: 4
Al 81 x1 GND
100000117

Dual Peripheral Drivers

Pin Designations
Vee= Pin 8
Gnd = Pin 4

Truth Tables
100000247 and 100000238
Positive logic: AB=X

A B Output X*
0 0 0
1 0 0
0 1 0
1 1 1
*10" Qutput < 0.7V
"1 Qutput < 100pA
100000154
Positive logic: AB=X
A B Output X*
0 0 1
1 0 1
0 1 1
1 1 0
*10" Qutput < 0.7V
"1" Qutput < 100pA
100000117
Positive logic: A+ B=X
A B Output X*
0 0 0
1 0 1
0 1 1
1 1 1
*1'0" Qutput < 0.7V

1" Qutput < 1004A

These devices are general purpose dual peripheral
drivers, each capable of sinking two independent
300mA loads to ground. In the off state (or with
Ve = 0V) the outputs will withstand 30V. Inputs
are fully DTL/TTL compatible.
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100000118 100000229
100000298 100000299

Pin Configuration

QUTPUT _ OUTPUT

STROBE GND STROBE GND
1S W 2 2w 2S  NC |

Vee+

IRIRCRERR AR IRV AN R IR RA K
RIFRIERIERIERIERIRAIE R
NC

IAI A2, —Viof +Vief 2Al 2A2, Veo

INPUTS INPUTS

Dual Sense Amplifiers

Logic Diagram/Pin Designations

VCC+ = Pin 16

Vce =Pin8

Gnd 1 =Pin 9

Gnd 2 = Pin 13

NC = No internal
connection

Positive logic: W =AS

Truth Table
Inputs Output
A S \'i
H H L
L X H
X L H

Definition of logic levels:

Input H L X

A* IVIp 2Vrmax | VID € Vmin | Irrelevant

S VI 2ViHmin | VI € ViLmax |Irrelevant

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

100000119

Pin Configuration

/
13 12 n 10 9

B
-

—

I  GND}
7

T

Dual 4-Input Positive-AND Gate

Logic Diagram/Pin Designations

VCC = Pin 14
Gnd =Pin 7

Positive logic: Y = ABCD
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Pin Configuration

100000120

L'I_Ilillill‘_lblblL’_JL;_l

V4

T

Block Diagram

LOW PASS

o)

FILTER
(o]

DE-EMPHASIS

14 13

10

INPUT #1 02
INPUT #20.L

PHASE
COMP

15
comp
INPUTS {ﬁ
vCO {0%
ouTPUTS 1 0%

LP

IFILTER

b

— |

| VCO

9 _DEMOD
[~OouTPUTS

ll

BIAS

REFERENCE

w

TIMING "g
CAPACITOR

6 g la
v-
TRACKING
RANGE

CONTROL

Phase Locked Loop

Pin Designations

1. Bias Reference 9. Demodulated FM Out-
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 13. Low Pass Loop
Capacitor Filter

6. VCO Timing 14, Low Pass Loop
Capacitor Filter

7. Range Control 15. Phase Comparator
Input #2

8. Negative Power 16. Positive Power
Supply (Ground) Supply

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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N/C

Pin Configuration

100000121

CMOS Hex Inverter

Logic Diagram/Pin Designations

16 1S 14 13 12

 Vge=Pinl

Gnd =Pin 8

sl
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Pin Configuration

100000122

Dual Line Receiver

]

INPUT  INPUT T STROSE Logi : . . .
Veo  Veo. oA ™ mgw R ogic Diagram/Pin Designations
wlal [l nl[w]]s]]s Yoo, =P
| — VCC- = Pin 13
Gnd =PinT7
NC = No internal
connection
F Truth Table
)’ ] Differential Inputs Strobes Output
\ A-B G S Y
Vip > 25mV LorH|LorH H
- [— LorH L H
1 2| 3|4 151|6]]|7
-25mV < vID < 25mV L |LorH H
INPUT INPUT  NC  OUTPUT STROBE STROBE GND
1A 18 1Y 16 s H H Indeter-
minate |
LorH| L H
Vip < -25mV L |LorH H
H H L

#
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. 100000123

Pin Configuration " Triple 3-Input NOR Gate
1] 3] 2] |T;'| fio] =] [e] Logic Diagram/Pin Designations
Vee Ve = Pin 14
Gnd =Pin 7
* GND
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Pin Configuration i

. THRESHOLD

OUTPUTS
ALT NORM CONT , -\

100000124

vce2 Vecl 4T 1Y 2y 3y

-

4Y Rl

16

sl [wlju]{nl{n]

g -

I

[

VI 2113 (14)|5]]|6

1118

4A , GND

3T 2T 1T , 1A 2A 3A
4 \"4
THRESHOLD INPUTS

CONTROLS

- Quadruple Line Receiver

Logic Diagram/Pin Designations

Voey = Pin 15
Gnd =Pin 8
Logic: Y=4A

100-116




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 lo 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, with

written permi

100000111 100000109 100000125

Logic Diagrams

1000001

 Q® a3 004 Qs
(22) 21 120) (19) (18

el

o1 (l_)(z) 02 &(3) 'Ds ) (4)'0‘ ‘L(s) 05 0

cLock 1om—D

100000109

@@ 2w 120 0y o un ne ws) e oy
L1} @ YQ: im ?G ?o. ?01 ?c. Too C1e

L L S

Ul
coex

°‘$m Dz&l!l o,&m m—g*‘ m&"' o.&m w&m °.$m o.&umo‘ogmn

100000125

) (t3) 120! ue us) un (3] (sh "wa " -

= un mm Qg aQ ?Ol ?Q TQO T°1 Tﬂ ?N 10

i el

ﬂ.&“‘ 5:&"" 5,&10 5.&'5' &&m 5-3"' 51&(11_ B.y" ""EmL"“

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, RESET Qn+1

1 1 1

0 1 0

10-Bit Buffer Register-Inverted Inputs
No. 100000125

Dn S Qn+1
0 1 1
1 1 0

Notes:

RESET =0 > Q = 0 (overrides clock).

n is time prior to clock.
n+l 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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Pin Configuration

100000126

Triple 3-Input AND Gate

A av Logic Diagram/Pin Designations

Vce = Pin 14
Gnd =Pin 7

Positive logic: 'Y = ABC

1A

B

2A 28 2C

2Y . GND
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100000127

ALL RESISTANCE VALUES ARE IN OHMS
AIC*INTERNAL CONNECTION--DO NOT USE

Pin Configuration _ Zero Voltage Switch
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.
ittt 1 3. Zero-Crossing Detector -- synchronizes
o—@G—LmTER POWER ! the output pulses of the circuit at the time
Gil SUPPLY | when the AC cycle is at zero voltage point.
I I
!
" ! 4, Triac Gating Circuit -- Provides high-
N @ BET e | current pulses to the gate of the power
|
@ ' controlling thyristor.
)
& ®
AC ) :
2 @ ™ i
3 ouore o
AMPL |
z I
|
U USRI G JED S, .
IC* = INTERNAL CONNECTION
DO NOT USE
Schematic
R Rp Rsenson
¢ (@ FOR OC MODE
——— DS O Feomer
o~3&r-434l— «Xk__4.' - ®
L‘lcnt I <
INPUT \ 07 D3
| .
i o,
[}
| 0 D4
|
|
1
l
|
!
]

FOR
EXTERNAL
TRiGGER
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100000252 100000128 B (

Logic Symbol Up/Down Decade and Binary Counters
11 151109
(L l l I | Pin Designations
, Ve~ = Pin 16
PL_ PaPgPcPp cC

5—_22” 9360/9366 IEUO_IZ o = Eme
Tl wden oy oumeenn
‘ ] l | l MR | PL | CPy | CPp Mode
14 3267 H X | X. X | Preset (Asyn.)
L L X X Preset (Asyn.)
Pin Configuration
L H H H No Change
11 |Pg / vee jls L H Ccp H Count Up
ZE Qg Pa ]15 L| H|H CP | Count Down

3[_]oa mr[ 114

41: cPp Tt j 13 Notes:

cP TC H = High voltage level
5E v _E :112 L = Low voltage level
6|0 P :Il_l X =Don't care condition
7% Pel J10 CP = Clock pulse.

aL__ GND Pp :]9

The 100000252 is a synchronous Up/Down BCD
Decade Counter and the 100000128 is a synchronouﬂ
Logic Diagrams Up/Down 4-Bit Binary Counter. Both counters
100000252 have separate up/down clocks, parallel load
facility, terminal count outputs for multidecade
operation and an asynchronous overriding master

reset.

10
Mo, These counters can be reset, preset and count up

outhm) or down. The operating modes are tabulated inthe
i Mode Selection table. The operating modes of
H both devices are identical; the only difference be-
L ® tween the devices is the count sequences.

1-3;:%- Counting is synchronous, with the outputs changing

state after the Low to High transition of either the
Count-Up Clock (CPyy) or Count-Down Clock (CPp).
The direction of counting is determined by which
clock input is pulsed while the other clock input is
High. (Incorrect counting will occur if both the

. ® count-up clock and count-down clock inputs are
=, Low simultaneously.) Both counters will respond
coren to a clock pulse on either input by changing to the
. next appropriate state of the count sequence. The
ol 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,

O - pinNUMBER

Continued ....
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Logic Equations for Terminal Count

TCp = Qp-0Qq-0Q2-Q3-CPp

State Diagrams

100000252

COUNT uP -_—
COUNT DOWN ======-

100000252 100000128

Continued

100000252
TCy = Qp-Q7-Q02-0Q3-CPy
TCp = Qp-Q1-0Qz-03-CPp
100000128
TCy = Qp-Qq-Q3-Q3-CPy

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 (P4, Pg, Pq, 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 (TCyy) 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 clock inputs
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)

R XEEEEEE
Illl ﬂl}lﬂ W ha o [enjen llllhtﬁ qul P wn

I
I i A
11l N e

s > | {— 1l | r |
oz D

31 (1)) ax "
] L]

100000044
(Open Collector)

B € M o8 G & 8

@ N 1@ [ [ [ h2a faaden fize e jos im

A By Cq &

i
I

]
1]

N
as VT T
s ol e

18 " un na
' L] L]

100000129 100000044

3-Input, 4-Bit Digital Multiplexer

Logic Diagram/Pin Designations

Vee = Pin 24
Gnd = Pin 12

Truth Table

Data Channel
Input Select

Ay By CnlSp 81

Output
Data Enable

Complement

Data
Outputs

S
o
Y-8

Ap x x |1 1 0

Xan

[uy

X x Cy
X X X
Ap X x
X By x
x C,

X
X X X
X

H O O - O+ O
¥ O O i OO
B o= = = = O O O
(= T T . T o T

0 (o) »>
""":l§d|=>|°= P 3

X X

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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Pin Configuration

hhhhLhhnhihnhl

100000130

26 24 23

i

fifh

B

U
2

uu
34

PARITY SELECT

—ONO PARITY
NUMBER

Ostor BiTS

o ODD/EVEN
_oNUMBER

DATA BITS

uuuud
56789

uu

10 112

Block Diagram

U
B

Ju

14 15 16

TRANSMITTER

—0DB 8

9000 Q¢

DATA BITS

~ODR

Jduy

sC

7 18 19

CONTROL
STROBE O

18X T
cLock O

16 X R
CLOCK O]

SERIAL
INPUTO ]

i

TRANSMITTER

RECEIVER

‘

.I.J.—ll—_l

}—1—© DATA STROBE

SERWAL
TCouteur

ENO OF
[—O CHARACTER

EXTERNAL
[~ RESET

RECEIVED
O DATA ENABLE

ERROR™

PARITY ERRORO

OVER RUNO-
FRAMING
TRANSMITTER o

BUFFER EMPTY —

DATA
AVAILABLE
RESET DATA o
AVAILABLE

RDBO

(L( (LI)O

RDIO

RECEIVER

DATA BITS

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

mbol

Function

- WU N e

§-12

13

“

15

16

"

18

21

4

Ve Power Supply
V“ Power Supply
Ground

Received Data
Enable

Recelved Data Bits

Recelve Parity
Error

Praming Error

Over-Rua

Status Word
Enable

Receiver Clock

Reset Data
Available

Receive Data
Avallable

Serial Input

External Reset

Transmitter
Buffer Empty
Data Strobe

End of Character

Serial Outpat

Vee

Vgr

RDB-RD1

PE

FE

OR

RCP

DA

TBMT

EOC

+5V Supply
=12V Supply
Ground

A logic 0" on the recelver enable line
places the recelved data onto the output
lines.

These are the 8 data output lines. Re-
ceived characters are right justifled,
the LSB always appears on RD1. These
lines have tri-state outputs: i.e., they
have the normal TTL output character-
istics when RDE (s "("* and a high im-
pedance state when RDE is 1", Thus,
the data output lines can be bus struc-
ture oriented.

This line goes to a logic 1" If the re-
ceived character parity does not agree
with the selected POE.

This line goes to a logic 1" {f the re-
ceived character has no valid stop bit.

‘This line goes to a logic 1" {f the pre-
viously received character is not read
(DA line not reset) before the present
character is transferred to the receiver
holding register.

A logic *'0"* on this line places the
status word bits (PE, FE, OR, DA,
TBMT) oato the output lines. These
are tri-state also.

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

A logic "0 will reset the DA line.

‘This line goes to a logic "1'* when an
entire character has been received and
transferred to the receiver holding reg-
ister.

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

Resets all registers. Sets SO, EOC,
and TBMT to a logie "1",

‘The transmitter buffer empty flag
Roes to a logic "1™ when the data bits
holding register may be loaded with
another character.

A strobe on this line will enter the
data bits into the data bits holdirng reg-
ister. Initial data transmussion is
initiated by the rising edge of DS.

‘This line goes to a logic '1'"* each time
a full character is transmitted. 1t re-
mains at this level until the start of
transmission of the next character.

This line will serially, by bit. provnide
the entire transmitted character. It
will remain at a logic '1° when nodata
is being transmitted,

Continued ....
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———
N
Continved
Transmitter Block Diagram Description of Pin Functions (Continued)
o Pin No. Name Symbol Function
z )
E xg E.— = 26-33 | Data Bit Inputs DB1-DB8 | There are up to 8 data bit input lines
Euno wl " available.
~ N
o3cug 3% it et 34 | controt Strobe cs A logle 1 on this lead will enter the
zzondn zo 85585558 control bits (EPS, NB1, NB2. TSB,
‘ ‘ ‘ ‘ & l ‘ * { ‘ ‘ l { NP) into the control bits holding reg-
CONTROL BITS DATA- BITS ister. This line can be strobed or
cg;‘:;:lé :oELosl"r‘EGR nou;ngsrrnsms'rzn DATA STROBE hard wired to a logic 1" level.
&l UFFER 35 | No parity NP A logic "'1" on this lead will eliminate
the parity bit from the transmitted and
STEERING LOGIC recelved character (no PE indication).
TO = F; TRANSMITTER ‘The stop bit(s) will immediately follow
RECEIVER s F BUFFER EMPTY the last data bit, If not used. this lead
must be tied to a logic 0",
6 x7_Lue [-4fio0  TrasurrTen - S BT IR  T  bi Tor . to be appended in-
cLOCX' GEN - SHIFT REGISTER & ! ! y o
SHIFT mediately after the parity bit, A
QUTPUT logic *'0" will insert 1 stop bit and 2
LOGIC logic *'1" will insert 2 stop bits.
PARITY BIT 37-38 | Number of Bits/ NB2, NB1 | These two leads wiil be internally de-
ENERATION| END OF Character coded to select either 5. 6. Tor 8
LOGIC CHARCTER data bits character.
NBI1 NB2 Bits Character
?
0 0 L)
1 0 [
[} 1 K
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 recelver. A logic
"0 will insert odd parily and a logic
'1* 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
Q @ :
[ 4 wa
o W - =
w ES a5 o [agTY]
< 7} I_'l‘ <& Z, >, 5 «
< @ O~ O D¢ NN~ < Em <= 20 o=l
=2 < < 2386 <z zest
53 co0oanoooo wo [ruw gz 5$5 ez ZE85
w T xExeoeoaorcx a Pa oW OO uwuW awkEo
ttttttttd 3 s tt t tt
< fud
g <
AND GATE w
<z ¥z AND GATE
[ | I l ‘Jl : t  temr mF
D Bits R STATUS WORD
HOLDING REGISTER F/F
BUFFER S / HOLDING REGISTER .
BITS FROM
HOL DING l J
REGISTER
SERIAL ___| START BIT PARITY BIT RIGHT RECEIVER
INPUT VERIFICATION CHECKING —{ JUSTIFY SHIFT
LOGIC LOGIC —»cp REGISTER
i l C
16 X R TIMING
—
CLOCK GEN
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100000130 1

Continued

Transmitter Operation

1. TURN_POWER ON Initializing
iggt&%ﬁ;‘,{&;‘ 'RATE 16 X CLK Power is applied, external reset is enabled and
T . clock pulse is applied having a frequency of 16
TBMT =1 ) times the desired baud rate. The above conditions
EOC=| will set TBMT, EOC and SO to logic 1" (line is
80= | (sIop BIT) marking).

[ SET CONTROL BITS-PULSE CS je

After initializing is completed, user may set con-
trol bits and data bits with control bits selection
normally occurring before data bits selection.
However, one may set both DS and CS simultane-
ously if minimum pulse width specifications are
followed. Once data strobe (DS) is pulsed the
TBMT signal will change from a logic "1" to a
logic "0" indicating that the data bits holding reg-
ister is filled with a previous character and is un-
able to receive new data bits, and transmitter

B TBMT=0 | shift register is transmitting previously loaded
data. TBMT will return to a logic "1''. When
transmitter shift register is empty, data bits in
the holding register are immediately loaded into

| SET oATA BITS  [§

NO TRANslaITTER the transmitter shift register for transmission.
SHI ey o TR The shifting of information from the holding reg-
{EoC=1) 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
Py gg?g (TsR'rJ:::lns'll\!| |jar?:rE)R SHIFT REGISTER the shifting operation is completed and that the
3.E0C=0 data bits holding register is ready to accept new
¥ data, It should be remembered that one full
| TBMT=1 J 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 LBIT TIME
(16=16 XCLK) Data transmission is initiated with transmission
of a start bit, data bits, parity bit (if desired)
and stop bit(s). When the last stop bit has been
SHIFT | BIT RIGHT IN on line for one bit time, EOC will go to a logic
TRANSMITTER SHIFT REGISTER 11" indicating that new character is ready for
) transmission. This new character will be trans-
Bl'{gf'ggfgf*gﬁ,‘;,ﬂ‘,‘; RHODE, mitted only if TBMT is a logic "0" as was pre-
AND STOP BIT(S) viously mentioned.
THE LAST
LINE FOR IBIT
TIME ?
YES
| Eoc=1 so=i ]
NO
ARE
THERE NEW
conrag’l. BITS _gs
| : Continued.... J
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L TURN POWER ON
2. PULSE EXTERNAL RESET
3. SELECY BAUD RATE-16 X CLK
4. SET CONTROL BITS
|8 DA30 1
HAS
THE LINE
NO TRANSITIONED

FROM MARKING TO
SPACING

YES

HAS
NO A START 8IT
BEEN VERIFIED?
8X16 XCLX

YES

LOAD START BIT INTO
RECEIVER SHIFT REGISTER

HAS
1 BIT TINE
ELAPSED?
16-16 XCLK

SHIFT AND LOAD DATA BIT
INTO RECEIVER SHIFT REGISTER|

NO ELECTED NUNB!
OF DATA BITS BEEN
RECEIVED

YES

HAS
NO 1 BIT TIME
ELA;SEO

YES
HAS
THE PROPER

PARITY BIT BEEN
RECE?IVED

SET PARITY ERROR | NO
REGISTER TO |

~ 100000130

Continued

YES |SET PARITY ERROR

REGISTER TO O

HAS
1 BIT TIME
ELA;SED

HAS

A STOP BIT

BEEN RECEIVED
?

SET FRAMING ERRO
REGISTER TO |

YES [SET FRAMING ERROR

REGISTER T0 O

SET OVER RUN
REGISTER TO |

REGISTER 70 0

SET OVER RUN

T
TRANSFER DATA BITS FRON
SHIFT REGISTER TO DATA
BITS HOLDING REGISTER

l DAsi ]
J

i
EXAMINE OUTPUTS
1. STROBE STATUS WORD ENABLE
2 STROBE DATA ENABLE

[RE<ET DATA AvAILABLE-DAs O |

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, lineis 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 ""1" the receiver will assume data
has not been read out and the overrun flip-flop of
the status word holding register will be set to a
logic "1, If the DA signal is at a logic 0" the
receiver will assume that data has been read oul.
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

Continved .

Receiver Propagation Delay Timing Diagram

DATA AVAILABLE I

ROE ,SWE

DATA OUTPUT L';d
STATUS WORD OUTPUT " L‘@\

Receiver Timing Diagram

. START DATA | DATA2 DATAS DATA4 DATAS DATAG DATA DATA § PARITY STOPISTOP 2 START DATA!
St uge LS GRS S S NS N S 11 I L -
DATA
STROBES I I S I A O O I I ]
PARITY OTE |—o|_
ERROR Nor
FRAMING NoTE |—»
ERROR 16LOCK CYCLE
DATA | l-1/16 BIT TINE
AVAILABLE NOTE 2 —#
OVER RUN NOTE |
NOTES:
. THIS IS 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 1S 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 IS A/6H JUSTIFIED}
(SEE RECEIVER BLOCK DIAGRAM), THAT 1S, LSB ALWAYS APPEARS IN
3. ALL INFORMATION IS GOOD IN HOLDING RDI (PIN12),

REGISTER UNTIL DATA AVAILABLE TRIES
TO SET FOR NEXT CHARACTER.

Transmitter Timing Diagram

srrose | InoTE 3 |
Tamr | l [ 1
~iJje-NOTE2 _

() e T g ey ey -
80 ) |STARTIOATA | [0ATAZOATASIDATA4(0ATA S10ATA GOATA T DA SFRAITY;STOP I STOPZJSTART BATAL
NOTE! he—a! BIT TIME

NOTE: TRANSMITTER INITIALLY ASSUMED INACTIVE

AT START OF DIAGRAM, SHOWN FOR 8 DETAIL:

LEVEL CODE AND PARITY AND TWO STOPS, [ S pra—
I: BIT TIMEs |6 CLOCK CYCLES, STROBE I“"

IF TRANSMITTER IS INACTIVE THE START
PULSE WILL APPEAR ON LINE WITHIN cLock
1CLOCK CYCLE OF TIME DATA STROBE le—s{ 118 BIT
OCCURS. SEE DETAIL.

N U

SINCE TRANSMITTER 18 DOUSLE BUFFERED
ANOTHER DATA STROBE CAN OCCUR ANY-

WHERE DURING TRANSMISSION OF
CHARACTER |,
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Schematic

2 | 5 4 8 "
3 6 7 9 10

100000131

;

12 13
SUBSTRATE

General Purpose Transistor Array
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100000132

Dual Stereo Preamplifier

Pin Configuration

INPUT LAG I\ OUTPUT LAG I
oniz

——

INPUT | ° L——IB OUTPUT |

7= Yt |4 H

@®

I OUTPUT 2

6
INPUT 2
[ 3

=9

432

S~ g

OUTPUT LAG 2/ \OUTPUT LAG 2

e ———— RN
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100000133

i ) Hex Inverter
Pin Configuration

Logic Diagram/Pin Designations

Vee Vo = Pin 14
wl szl ol liollel]s Gnd < Pin T
Positive logic: Y=2A
Dy DY Dy
* * *

| 2 3114 511617
GND

DIP (TOP VIEW)
*Open collector
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maion RS

Pin Configuration

,——m—\ INPUT OUTPUT WORD
Vec Oa 9% Gc b1 9p cLOCK SELECT

wspspjwpep2jnjjuolls

Qy 0g 0O DI Qp CLOCK
WORD
|+ Mo K SELECT

Al B1 B2 C1 c2 D2

—d
= H H
1{12113t]4i5({16[]71{]8
(A2 A1 Bl B2 C1_ C2 D2, GND
INPUTS

Logic Diagram

A0 J e
‘—4; Ld
e
F%‘:D>~-—0 s G —O 0

Q0 ' 'Hm
E» E do——> T a—os

aocx O-

s Qg |00,

Y

100000134

|

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 (Al,
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

vee @a 08 Q¢  Qp ciock st so

W pryngjuol]s

Qa 0 O 0Qp _V 1
cLock S

CLEAR SO

IRIRA R IR IR IR

CLEARSHIFT A 8 c DI SHIFT GND

RIGHT v LEFT
SERIAL  PARALLEL INPUTS  SERIAL
INPUT INPUT

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

= - —

eoex_MUMLMUMULNUNLUNULUNUrUr LU U

wooe [so L
comno:.{ ~

T

DATA

:tnm.{l 1

PARALLEL| B L
DATA 4

weuts | ¢ __:fAi

£, —

bl

(%027]
foe SMIFT RIGHT e  Jo—SHIFT LEFT. )

CLEAR LOAD CL

EAR

4.-Bit Bidirectional
Universal Shift Registers

Pin Designations

VCC = Pin 16
Gnd =Pin 8

Function Table

OQUTPUTS

@ Oc Op

L L L L
Oa0 Q8o Oco Qoo
[] b c d
H Oan QGpn Qcn
L Oan Qgn Ocn
Qgn QGcn Opn H
Ogn Ocn Qpn L
Qao Ogo _Qco OGoo)

INPUTS

SERIAL PARALLEL
K
CLOCK e FT AIGHT Oa

MOD!

CLEAR

X

IXITTXIXIC
rxXXTrrxTxx|?
rercxxzx x|
P I IR o

X rF T XXXXX
X X X T XXX
XXX XX® XX|>
XX XXXOXX0
X X X XXo XX0
X X X X X o X X0

H = high level (steady state).

L = low level (steady state).

X = irrelevant (any input, including transitions).
t = transition from low to high level,

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

QAo Q Qcos Qpo = the level of Qp, Qp
’ BO' ;espectively, before the indicated

steady-s?ate input conditions were estab-
lished.

Q Q Q Qpp = the level of Qp, Qp
An’ %}I’QRC respectwely, before the most
r

recent t 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 Q4
toward Qp)

Shift Left (in the direction Qp
toward Qp)

Inhibit Clock (Do nothing)

Continued....
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B 100000135 100000234 1

Continved
Synchronous parallel loading is accomplished and Sq is low. Serial data for this mode is en-
by applying the four bits of data and taking tered at the shift-right data input. When S is
both mode control inputs, Sy and S1, high. The low and Sy is high, data shifts left synchronously
data is loaded into the associated flip-flop and and new data is entered at the shift-left serial
appears at the outputs after the positive trans- input.
ition of the clock input. During loading, serial .
data flow is inhibited. Clocking of the flip-flop is inhibited when both
mode control units are low. The mode controls
Shift right is accomplished synchronously with of the 100000135 should be changed only while
the rising edge of the clock pulse when Sg is high the clock input is high,
Logic Diagrams
100000135
‘(&IFO\{"‘:“¢ v I Y
| || - | |
> a Hfa -<f= L a
e ..T —O— ol a4 LD o
100000234
{ L LI = "L:‘
aeu—-l'“‘ So—
atan — 50— e 3 - o i
..oav Input sctivatad by & 1rom & high level 10 8 low leval.
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Logic Symbol
10 11 12 13 1 2 3

100000136

GND Ag

Logic Diagram

® gﬁ,
S M;.D—FD&,
DD~ )
® %}::f O 5
Q2 e
D> -
©) D E ;D—
®
>1—
o 5

(O = PIN NUMBERS

Eight-Input Priority Encoder
Logic Diagram/Pin Designations

Vee = Pin 16

Gnd = Pin 8
Pin Names

0.evveesse.. Priority (Active LOW) Input
Tto7....... Priority (Active LOW) Inputs
El.......... Enable (Active LOW) Input
EO......... Enable (Active LOW) Output

GS ......... Group Select (Active LOW) Output
Ag, A1, A3 . Address (Active LOW) Outputs

Truth Table
EI01234567 |GS Agp Ay Az EO
HXXXXXXXX|H H H H H
L HHHHHHHH|H H H H L
L XXXXXXXL |L L L L H
L XXXXXXLH|L H L L H
L XXXXXLHH |L L H L H
L XXXXLHHH |L H H L H
L XXXLHHHH |L L L H H
L XXLHHHHH |L H L H H
L XLHHHHHH | L L H H H
L LHHHHHHH |L H H H H

H = HIGH Voltage Level
L = LOW Voltage Level
X = Don't Care

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.
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D

Logic Diagram

100000137

3

u
n

11

— |

t—

L]

NOTE: All inputs have diode clamps.

&

8-Bit Position Scaler

Logic Diagram/Pin Designations

Gnd = Pin 12

Truth Table

ENABLE
162

i
g
(-]

3 )
2

[y
R I YRR I
s
Cal'
L N RN e ) ?
E R s P o
R ] K3

XX = « = = 00O 0| p

xXx-= o0 o0o0o0co0o0o0
OX @ = o = = o =
XX = 0 =0 «0=o0|g
XX v =00 =woo0|w
-t st

ot

Note:

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

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

The most significant bit input (I7) may be shifted
8 positions to the least significant bit output (Og).
At zero shift, or scale select, all eight input
data bits are transferred and inverted to their
respective outputs, (Ig to Og, I to O3, Iy to Oy,
etc.) At a shift, or scale select, of one, each
input bit (I,) will shift to the next lower output
bit (Op-1). See truth table for other shift codes.

-
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100000140 100000141 100000142
100000148 100000149 100000215
100000216 100000217 100000218
100000219

Pin Configuration

Y

16| V
15| C

Functional Block Diagram

Og [o 18 Og 0O, 0. 0, (o)

9 7T6 5 CTJ 2 1

14| A
131 A
12] A

1] A

10] A

5] 0g

2

0

OuTPUT

BUFFER

CHIP
ENABLE

15
——-O CE

256 BITS
{32x 8)
MEMORY
CELLS

1 OF 32
DECODER

ADDRESS
BUFFER

Lelyl

A;

Vee (16)

GND - t8)

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
Vee 7A B8 c D 9 8 7°

6 )15 Ll {u]n]{u]]s]
I B -
A

- |
B c D

BCD-TO-DECIMAL
0123456789

Tt

BIERIERIERIRAIL
2 3 4 _ GND
OUTPUTS

L

-
~

o
-
wm
]

Logic Diagram

1)

OUTPUT O

Y

iNpUT A 115

(2)

OUTPUT 1

{3)

OUTPUT 2

14) 4 outruTa

[0 ] 5) outruT4

OuUTPUT S

INPUT B

13

INPUT C

2

OUTPUT 6

2, OUTPUT 7

I E 0. oyrpuTs

1

12)

Yok

INPUT D

Y VY

¥

1) outPuT9

¢

BCD-To-Decimal Decoder-Driver

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

- Function Table

-
=]

2
(/]

Outputs

2
o
Q

5

OCE-JDN| BN =O

Invalid
ool ol ool ol ol e R e ol el e ol ol R B
ool ol sl ol ol Mgl o - [B= o< R o e oo B o

[ R B R Al ol ol Hal ol ol ol o [ @)
[ B -l ol N ol al--R--R- -} --H ol ol ol o

ool - Bl ol B ol al--B--N ol Bal- BN ol o |-}
- Hall--Hall- Nl - Aol Hal--§ R al--Nal--Nall g
momonmmm|mmnnn|mmnme e
ommommmn( e x -
0 | o m o ||
ool oo lociieclo e oo oo oo ol <o [R- M < oo e | B
oo oo o loe i~ e ol e oo o< o [ < o< oo < o | B
facfier e ot~ ool o -l [ vl e oo R pll fe o< ok« o< oo

mommmmim e i o
OmEmmm| e i |

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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Logic Symbel

1312119 34667

AgA1A2 A3A4 B ByBy B384

A-8 A<B A=B

Pin Configuration

1Je
2[Ja<s A-8[]1s
3[]®o =B :14
4[: By Ao :]13
s []82 SN i
s[]es A2l I
7E By A3 ]10
s[Jono sk

\J

Logic Diagram -

"0 Y e

Y

vee[Je

L

L L L)

Q! =PIN NUMBERS «

v

L | ,
‘ﬂ i 14 l T
e lo |o

100000144

A<

Al

A>B

5-Bit Comparator
Logic Diagram/Pin Designations
VCC = Pin 16
Gnd

Pin 8

Pin Names

E.itocveeeveeess.. Enable (Active LOW)
Input

Bg,By,Bg,B3,B4.... Word B Parallel Inputs
A<B.......ece0... A Less Than B Output

A>Boo-¢ao‘caoo-.oAGreaterThanBo‘lt"
put ‘

A=B.............. A Equal to B Output
Truth Table '

By ||]A<B A>B A=B

E

H X X
L Word A = Word B
L Word A > Word B
L Word B > Word A

(al -l alla)
[l ot~ -l

L
L
L
H

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

The 100000144 is a high speed expandable com-

parator which provides comparison between two
5-bit words and gives three outputs, ''less than",
"'"greater than'' and "equal to''. A HIGH level on

the active LOW enable input forces all three out-
puts LOW,

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

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

The A4 and B4 inputs are the most significant
inputs,and Ay and Bg are the least significant.
Thus, if A4 is HIGH and B4 is LOW, the A> B
output will be HIGH regardless of all other inputs
except E.
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100000145

Logic Symbol

Ag Ay A

9334

Qg 0; Q, Q3 Q4 Q5 Qg Q

4 5 6 7 9 10 11 12

Pin Configuration

8-Bit Addressable Latch
Logic Diagram/Pin Designations
Ve = Pin 16
Gnd = Pin 8
Pin Names

AQ, A1, A2..... Address Inputs
D.ceeseeeroesss Data Input
E.....ccovee... Enable (Active LOW) Input
C.cevreseneesss Clear (Active LOW) Input
Q0 t0 Q7.+¢4.... Parallel Latch Qutputs

Truth Table

Present Output States

T E D Ag A1 A2 Qo Q1 Q Q1 Q4 Qs Q6 Q1 Mode
LEX X X X| L L L L L L L L Clear
LLLLLL| L L L L L L L L Demultiplex
LLHLLL| H L L L L L L L
LLLHLL| L L L L L L L L
LLEHELL| L R L L L L L L
LLHHBRHA| L L L L L L L H

HHEX X X X | QN1 —>~ | Memory
ALLLLL| L QN-1 QN-1 QN-] ——————————> | Addressable
HLRLLL| B QN-1 QN-1 Latch
HLL HLL| Q1 L QN-1 —
HLHHLL| Q1 H QN-1

HLL HHERE .1 > Q-1 L
HLHHHH| QN1 Qn-1 R

X = Don't Care Condition

L = LOW Voltage Level

H = HIGH Voltage Level
Qn-1 = Previous Output State

Mode Selection
Mode

Addressable Latch

Memory

Active HIGH Eight-Channel
Demultiplexer

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.

Logic Diagram

~
o
2>
Ry

c = UMBERS
@ » @ @ O=PINN
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100000146

Pin Configuration DUG' Line Driver
OUTPUTOUTPUT . N
NC_ Vcc+ 1y 2y Vec- NC - NC Pin Designations
R RERERERYANRINER RER RER: Vee, = Pin 13

Vee- = Pin 10

Gnd =Pinb
NC = No Internal
. : Connection

Positive logic: Y = AS

This device is a monolithic dual line driver which
satisfies the requirements of the standard inter-

| 2 3 4 5 6 1 face between data terminal equipment and data
] communication equipment as defined by EIA
S 1A 2A ‘

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

Schematic (Each Line Driver)

veer o -
10 OTHER I
LINE DAIVER Ny $isan
1
weuy
A L ——— = J
stose e [N
s ¢ aian an
100THER e
UINE DRIVER H
Ve
¥
N 18 aee
WA—Pf-
Jasa
%o
YOOTHER
LINE DRIVER

>
0 kit

TO OTHER
LINE DRIVER ¢ I

vee

Component values shown are nominal.
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100000147

Pin Conliguration

SELECT OUTPUTS
DATA STRB INPUT
Vee  2C 2G A 72Y3 2Y2 2v1 2Y0

WS W ngingl

2Y3  2Y2 !!' 2Y0

zc‘.zéjl A

g‘:v BBAA

161C

4& 1¥3__1¥2 _1¥1 1Yo
L1 1
4119

11121}3

I l §(]? III
DATA STRBSELECT, 73 1YZ 1v1 Y0,

1IC G INPUT —/
B8 OUTPUTS

Logic Diagram

STROBE (2) —
1G

(7) ouTPUT
Y0

pata 1 am (6) outPUT
ic %)

' {5} outpPuT
re 1v2

(4) outPUT
13

- 9 outeyT
2Y0

1

1

seLect 3
8

i
!

seLect (13 B
A
1 (10) oyrput
[ o ZYI
pata 19 M) oyrpur
2c 2v2

)

stroge {14 12} outPUT
2G - 2y3

_:ﬂ

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

Logic Diagram/Pin Designations

VCC = Pin 16
Gnd = Pin 8
Function Tables

2-Line-To-4-Line Decoder
or 1-Line-To-4-Line Demultiplexer

Inputs

Outputs
[ Select [Strobe| Data

B Al 1G 1C 1Yo 1yl 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| D:

g

B A] 2G.| 2Cc |2v0o 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 lor Dataf (0) (1) (2) (3) (4 (5 (& (7
C*B A| G** |2Y0 2Y1 2Y2 2Y3 1Y0 1Y1 1Y2 1Y3
XXX H H H H H H H H H
LLL L L H H H H H H H
LLH L H L H H H H H H
LHL L H H L H H H H H
LHH L H H H L H H H H
HL L L H H H H L H H H
HLH L H H H H H L H H
HHL L H H H H H H L H
HHH L H H H H H H H L

Notes: *C = inputs 1C and 2C connected together.
**G = inputs 1G and 2G connected together.
H = high level, L = low level,
X = 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 100000269 100000270
100000271 100000272 100000273 100000274
100000275 100000276 100000277 100000278

100000279 100000280

Pin Confi e
n Configuration 256-Bit Bipolar Read Only Memory
N\
ot E Vee Logic Diagram/Pin Designations
0, [Z] 15] CE chc = Pin ;6
0 nd = Pin
33 Ez] A4
o.l3 E A These high speed, e}ectrically p?ogrammable,
4 3 fully decoded TTL bipolar 256-bit read only
05 5 E A2 memories are organized as 32 words by 8 bits.
(0] 6 6 E A| Memory expansion is simple; three-state outputs
o are provided on the 100000215; uncommitted col-
7 E Ao lector outputs are provided on all other devices.
GND[E 310 Each device has on-chip address decoding and
8 chip enable. The memory is fabricated with all
logic level zeroes(low); logic level ones (high)
can be electrically programmed in the selected
Functional Block Diagram ?it locations. The same address inputs are used
% 0 0 0s 0. 0 0, o . or both programming and reading.
3 7 Ts 5 Q4 T: 2 o1
ouTPUT CHIP 15
BUFFER enaBLe [ OCE
256 BITS
32x8
N(‘J“OR'Y éﬁco.-‘(‘::
CELLS
10F 32
DECODER
ADDRESS
BUFFER
lj [1‘ ' llzai—l“
A, A, A, A, A,

REV. 02
100-144




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

Pin Configuration

100000150

'O ~ [ Jas
2] Dza
3] 2
o[ [
s[] : 2
s(] [
7] s
s WY
o] e
10[] [J1s
(] [J1e
2] 3
Block Diog(cm
0y 02 03 04 Og
20000
CE OUTPUT BUFFERS «
u Ay
Vg0  |-------- 58 O Ag
w
Voo O—{ | memorvy matRiX | | g - O A
(2560 BITS) | <4 O
Vo002 0— 5 §
{2614 only) I ] 3 O Ag
Vee 0— ROW -0 A
ADDRESS DECODER
o o o
A A A3
CE | OUTPUT
0 DATA
1 OPEN

High Speed 64 X7 X 5
Character Generator

Pin Designations

1. Vgg 24, Vco
2. NC 23. NC
3. NC 22. Address 9
4, Outl 21, Address 8
5. Out 2 20. Address 7
6. -Out3 19. Address 6
7. Out 4 18. Address 5
8. Outb 17, Address 4
9. NC 16, Address 3
10. Ground 15. Address 2
11, Chip Enable 14. Address 1
12. Vpp 13. NC

Character Format

Row Address

A3 A2 A1

0 0 0

0 0 1

0 1 0

0 1 1

1 0 0

1 0 1

1 1 0

1 1 1

Character Address

Ag | As | Ag | A7 | Ag | Ag

ASCI
Character 1 1 0 0 1 0

The 100000150 is a high speed 2560-bit static
ROM. The 64x7x5 character organization is
formed on a 64x8x5 field.

The product uses +5V, -5V and -12V power
supplies, 5V TTL level input signals and tri-
state outputs.
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Pin Configuration

100000151

.y :E—}ID‘ NEGHTER

"o — ]

O ?) | REGISTER

—O OUTy

NBT
REGISTER

<>ou1';

—

%__}

cLocK
GENERATOR
O RECIACULATE Tom
L

iHex 40-Bit Static Shift Register

Pin Designations

1. INg 16. vVcc
2. INs 15. IN3
3. IN¢ 14, INg
4, Recirculate 13. INjp
5. Vgg 12, OUTy
6. Clock 11. OUTg
7. OUTe 10. OUT3
8. OUTs 9. OUT4
Truth Table

Recirculate | Input | Function

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

O O =t =t

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.

100-146




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
w~hole or in part, or used in whole or In part as the basis for manufacture or sale of {tems, without written permission.

10000015
'1024-Bit Recirculating
Dynamic Shift Register
Package Pin Designations
1. OgInput clock 8. VcC
2. Output 7. 01 Output clock
1 ® 8 3. Read 6. Input
4, Vpp 5. Write
2 7
Truth Table
3] ]s Write | Read Function
4 5 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.
Block Diagram
N BITS OUTPUT
INUT
oO—
EJ—QQ—oz " o
WRITE (W) READ (R)
NOTE:
N =1024 '0' = OV, I = +5V
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100000153/100000047

Logic Symbol

9 3 4 5 6

S]]

CEP
CET

PE Pg Py Py P3

Qp 0y 0 Q3

TC

cp
MR
1

14 13 12

Pin Configuration

1

-P—E.oo.-oootono-o

BCD Decade Counter-4 Bit Binary Counter.
Logic Diagram/Pin Designations
VCC = Pin 16

Gnd =Pin 8
Pin Names

Parallel Enable (Active LOW)
Input

Parallel Inputs
Count Enable Parallel Input
Count Enable Trickle Input

Clock (Active HIGH Going
Edge) Input

Master Reset (Active LOW)
Input

Parallel Outputs

Py, Py, Pg, P3..
CEP............
CET vevvvennnnns
CP.c.uvrrnnnnnn.

Qo, Q1, Qg Q3..

3Ep° 00;" TC..cvveveerese. Terminal Count Outputs
4 E Py Q, J 13 Mode Selection
5 E Py Q, : 12 PE CEP CET Mode
L L L Preset
6| |P3 Q3 n L L H Preset
E j L H L Preset
7E CEP CET :] 10 L H H Preset
H L L No Change
8l |GND PEl ]9 H L H No Change
E J H H L No Change
H H H Count
Logic Diagrams .
100000153 . MR = HIGH)
> ' [ [ Terminal Count Generation
It AT 100000153 100000047
[ =T 1D | [CET | (@0-Q1-Q2-Q3)|(R0-Q1-Q2-Qg)| TC
® [ o H ! (]
S I _'%‘ﬁ'ﬁ L L L L
| [T ! ! L H H L
= t H L L L
r 1 4 ] H H H H
=D ~ — ‘
[ S > TC = CET-Qp° Q1°- Q2" 100000153
- > ] o, 0, © o QO Ql Q2 Q3 ( )
; 7] TC = CET:- Qo Q1 Q2 Q3 (100000047)

o,

Positive Logic:

H = HIGH Voltage Level
L = LOW Voltage Level

The 100000153 is a high speed BCD decade counfer,
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

Continved

100000153

Logic Equations

Count Enable = CEP * CET* PE__

TC for 100000153 = CET * Qp * Q1 * Q2 * Q3
TC for 100000047 = CET - Qg * Qg * Qg * Qg
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 (Pg-3) when PE
is LOW. When the Parallel Enable and Clock
are LOW, each master of the flip-flops is con-
nected to the appropriate parallel input (Pg-3)
and the slaves (outputs) are steady in their pre-
vious state, When the clock goes HIGH, the
masters are inhibited and this information is
transferred to the slaves and reflected at the
outputs. The parallel enable input overrides
both count enable inputs, presetting the counter
when LOW,

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

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

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

100000154 100000117

Pin Configurations

=

2 I: |C

Al 1 x1 GND
100000247 /100000238

Vee (7] A2 x2

ll 7 § l 5

Al B X1 GND
100000154
Veo 82 A2 X2
8 l 6 | 5
1 2 I] Ic
Al Y X1 GNO
100000117

Dual Peripheral Drivers

Pin Designations

VCC = Pin 8
Gnd = Pin 4
Truth Tables

100000247 and 100000238
Positive logic: AB=X
B Output X*

mOomOo|y
HeOO
moOoOo

k(e Output S 0. 7V
"1" Qutput < 100pA

100000154
Positive logic: AB=X
B | Output X*

OO |
- -0 O

1
1
1
0

*10" Qutput < 0. TV
1y 0utput S IOOIJA

100000117
Positive logic: A+ B=X
A B Output X*
0 0 0
1 0 1
0 1 1
1 1 1

*1'0" Output < 0. TV
"1" Qutput < 100pA

These devices are general purpose dual peripheral
drivers, each capable of sinking two independent
300mA loads to ground. In the off state (or with
Vee
are fully DTL/TTL compatible.

= 0V) the outputs will withstand 30V. Inputs
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100000156

High Performance Operational Amblifier

Pin Configuration

Pin Designations
1 j 8 . Offset Null 5. Offset Null
_ . Inv. Input 6. Output

. Non-Inv. Input 7. V+
\'A 8. NC

2 I: _l_ >_-L- ] 7
3 l: 7 :] & The 100000156 is a high performance operational

) amplifier with high open loop gain, internal com-
. 3 5 pensation, high common mode range and temper-
E ature stability,

W QO DD =

The device is short-circuit protected and allows
for nulling of offset voltage.
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100000059 100000157

Pin Configurations

NON INVERTING (")
INPUT

INVERTING Y
INPUT

'S
Note: Pin 4 connected to case.

100000157

ne ] 14 ] ne
GNDEZ IS]NC

NON-INVERTING 3
INPUT 12 :I NC

INVERTING

INPUT nlJ ve
ne []s o] ne
v- E 6 j OUTPUT
ne 7 e|J nc

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

100000158

Quadruple 2-Input Positive-NAND Gate

Vec 48 4A  4Y 3B 3A 3V Logic Diagram/Pin Designations

wl (3| {2 [nl [w] [9] |s

s Vce = Pin 14
Gnd =Pin 7
Positive logic: Y =AB
Note: The 100000158 is a Schottky device.
1 2 3 4 5 6 1
1A B8 1Y 2A 28 2Y GND
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100000159 Bl

Pin Configuration Hex Inverter
Vce 6A 6Y 5A 5Y 4A 4y

Logic Diagram/Pin Designations
{u] [a] [r2] [n] [w] [s][s gic Diagram/ en
[ [ VCC = Pin 14
Gnd =Pin 7
Positive logic: Y=2A
Note: The 100000159 is a Schottky device.

1A v 2A  2Y 3A 3Y GND
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100000160

Dual J-K Edge-Triggered Flip-Flops

Pin Configuration

2 . e . . .
Vee c;gcx 2K 20 PRESET 20 20 Logic Diagram/Pin Designations
s

" 3 17 n 1 ]

OO0 nnrl Voo = Pin 14
j I__’ Gnd =Pin 7

4 PRESET ¢
cLocK Truth Table
X g tn thel
J K Q
K a L L Qn
cLOCK L H L
a‘a PRESET Q H L H
: T r] H H @n

L L

Notes:

PRESET ‘ t, = bit time before clock pulse.

the1 = bit time after clock pulse.,

Logic Diagram
(Each Flip-Flop)

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
—0 6 level of the J and X inputs may be allowed to

LY.

S

E i change when the clock pulse is high and the bi-
stable will perform according to the truth table
' ] i as long as minimum setup times are observed.
> Inpuatt data is trax::lssferxf'et(;1 to i:hekoutliuts on the
-goi e se,
F-z-=—==3] ~< . negative-going edge of the clock pu
153 mamer =)
|y nesor o-“ O . .
b ¢ + —oacx | Note: The 100000160 is a Shottky device.
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100000161

Logic Symbol
14—y CPA
1—COy CPgc
Ro Qa Qg QcQp
12119 8
6 7°

Connection Diagram Dip (Top View)

I=
2

Cegc TPa ]14
NC NC 313
NC Q. le
NC Qg :ll
Vee GND Jlo

NC = No internal connection

04

Logic Diagram

G

Mg IRESET 2ERO)

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
Rp eeeveeeeneressss. Reset-Zero Inputs
CPA veeevevenene... Clock Input

-C—P'BC-c--ooouonooooo Clocklnpllt
Qas QB Qe Qp + ... Count Outputs

Truth Table

Output
Count "Qp Qc_ QB _Qa
0 L L L L
1 L L L H
2 L L H L
3 L L H H
4 L H L L
5 L H L H
6 H L L L
7 H L L H
8 H L H L
9 H L H H
10 H H L L
11 H H L H

Notes:

1. Output Qa connected to input CPpC.

2, To reset all outputs to Low level both
Rp(1) and Ro(2) inputs must be at High
level state.

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

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

Continued ....
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100000161

(Continued)

A.  When used as a divide-by-twelve counter,
output QA must be externally connected to
input CPgc. The input count pulses are
applied to input CPA. Simultaneous di-
visions of 2, 6 and 12 are performed at

the Qa, Q¢ and QD outputs as shown in
the truth table,

B.  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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R

100000162 T

Pin Configuration Dual JK Master/Slave Flip-Flop
With Separate Clears and Clocks
Vec Rov CPy Kz Rpp CPp Js

14] i3] [iz] (1) fio] [3][4]

Logic Diagram/Pin Designations
5 RDC’ K RDC'J Gnd = Pin 7
aQk Positive logic:

Clear is independent of clock.

Q QQ
T LILI l_l?_l LOW input to clear sets Q to LOW level,
(2]

Truth Table
th thsl
J K Q
L | L Q,
L H L
Logic Diagram H L H
(Each Flip-Flop) H H Qn

X Notes:

t, = Bit time before clock pulse.
th+1 = Bit time after clock pulse.

ol "

cuean 0— |

These Dual JK Master/Slave flip-flops have a

e .
separate clear and a separate clock for each
L{ flip-flop. Inputs to the master section are con-
trolled by the clock pulse. The clock pulse also
' r x regulates the state of the coupling transistors
cLocx O

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

Clock Waveform

HIGH 2 3
Low 1 4
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100000164 B ﬂ

256-Bit Bipolar Random Access Memory

Pin Configuration

Pin Designations

—— ' Vo = Pin 16
A O Vee Gnd = Pin 8
Ay =]
cs) [
CSz E
csy (5]
oo [&]

As Memory Function Table

Write
Chip Selects Enable | Operation Qutput

7 All Q" "o Write Logical '"1" State

Ag All "0 nye Read Complement of data
A 5 written in memory

One or More "1" X Hold Logical ""1" State

e e HE e EE

eND [T

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

Write

The memory is addressed through the Agp-
inputs which select one of the 256 words. T'Le
chip is enabled by placing all the CS inputs to
logic 0", If the WE input is at logic "'0", the
data on terminal DI is written into the addressed
word.

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

PEEEEEE——
Pin Configuration
DATAINPUTS DATA SELECT
N\ /\
Ve 74 s 0 T N A » N
16 15 14 13 12 1] 10 9
04 08 os ‘24 ]
121 [
02 01 00 Y w ]
Kl 2 3 4 L) 6 7 8
\3 2 [} [ ) 4 Y W , STROBE GND
-
DATA INPUTS QUTPUTS
Logic Diagram
e ot I\
frveny —
C
L, om——— ———
e
w=l -1
X outrut v
s ,., = 2o outrut e
“
P 13
i
L —
A
A—{"' >—q>__‘
pind e ST
BAARY . £
{‘ ~ D I E d
b—

Data Selector/ Multiplexer
" With 3-State Outputs

Pin Designations

VCC = Pin 16
Gnd = Pin 8

Function Table

Inputs Outputs
Select Strobe

C B A S Y w
X X X H z Z
L L L L Do DO
L L H L D1 Di
L H L L D2 D2
L H H L D3 D3
H L L L D4 Db
H L H L D5 Db
H H L L D6 Db
H H H L D7 DT

H = high logic level, L = low logic level

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

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

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

Note: The 100000165 is a Schottky device.
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100000166

Pin Configuration

STROBE A DATA INPUTS
VCC  2G_ SELECT e\

wijsliwijnpjujjngjiel]s

OUTPUT
2Y

2C 1 20 2y

i}

~
[2X3)

IRIRZIERIERIERILEIREIL

STROBE B \/ OUTPUT GND
1G  SELECT DATA INPUTS v

Positive Logic: See Function Table

Logic Diagram

STROBE 1G (1)

(ENABLE)

DATA 14

SELECT

DATA 2 <

[ vco =
16l
5 b |
11 22 |
@
1c2 -
s 1 i
O
i
A0
c. . {10)
2c0 —~
21
-
12
2c2 n2 —
13
[ 23 113)

(ENAB

{
STROBE 2G {> 1
LE) (15)

(7) outpur
w

9 outeur
2y

Dual 4-line-To-1-Line
Data Selector - Multiplexer

Logic Diagram/Pin Designations

Voo =Pin 16
Gnd = Pin 8
Function Table
Select
Inputs Data Inputs Strobe | Output
B Alco c1 c2 c3| G Y |
X X| X X X X H L
L L|L X X X L L
L L|H X X X L H
L H| X L X X L L
L H| X H X X L H
H L| X X L X L L
H L| X X H X L H
H H|{X X X L L L
H H| X X X H L H
Select Inputs A and B are common to both

sections.

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

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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INPUTS
OUTPUT

100000167 100000187

Pin Configuration

100000167 /100000187

INPUTS
OUTPUT jmmeed ey OUTPUT
4y

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

Pin Designations

Gnd =Pin 8

Function Table

VccCONTROL 4A 4B 3A 3B K) 4
. ni_u 13 lj_“ i
0E 4A 4B 4y 3A 3B
S 3y
1A iB 1 2A 2B 2y
Tit2 (13 ({4|S({(6(|71]]8
SELECT 1A 1B 1Y 2A 2B 2Y GND
INPUTS ouTPUT INPUTS ouTPUT
Logic D.iugrom
100000167 /100000187

outrur 115
CONTROL
a2
(4
1 N3 104
m
- ) 2
{1
» {10} 19 ay
[
w he
12
« 13 ay
SELECT L%)AD-

Inputs Output Y
Output
Control Select| A B '167 187
H X X X Z A
L L L X L H
L L H X H L
L H XL L H
L H X H H L

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

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

This three-state output means that n-bit (para-
lleled) data selectors with up to 258 sources can
be implemented for data buses. It also permits
the use of standard TTL registers for data re-
tention throughout the system.
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100000168 ]
Pin Configuration Dual 4-Line-To-I-Line Multiplexer
Vee ST OB | oomess ) DATA INPUTS . A Logic Diagram/Pin Designations
lls 15 14 13 12 1 10 9 Ve = Pin 16
chz 202 2¢1 200 2y Gnd = Pin 8
26
? Y 8 8 A A Truth Table
Address
P Inputs Data Inputs Strobe | Output
9 B A|CO Ci1 C2 C3 G Y
. 884 A X X|X X X X 1 Hi-Z
I—am 12 101 10 1y 0 ofo X X 0 0
— 1t 1 [ 0 0|1 X X X | 0 1
STROBE B — ~— —/  QUTPUT  GND 0 1jXx 0 X X 0 0
16 éoansss DATA INPUTS 3 : 0 1lx 1 x x 0 1
1 0|]X X 0 X 0 0
Logic Diagram 1 0|X X 1 X 0 1
1 11X X X 0 0 0
°—‘D 1 11X X X 1 0 1
$TROBE 1C
X = Don't care,

€0 O

1C) O—

oAtAY

1t 00—

o

A

r
20 O

€ o

OATA 2{
22 O~

thi ©

outeut
w

oureyt
big

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

is used to place the output in the high-impedance
state.
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100000084 100000169 100000306

Arithmetic Logic Units/Function Generators

Pin Configuration

weuts
/\

Al
23

(1)
2

20

A3

Pin Designations

an

8y

] ) wliinjin
¥ f1 F2 , GND

"1 /

V.
ineuls

Vv
OuTPUTS

Designation Pin Nos. Function
A3, A2, A1, A0 | 19,21,23,2 Word A Inputs
B3, B2, B1, B0 | 18,20,22,1 Word B Inputs
83, 82, 81, SO 3,4,5,6 Function-Select
Inputs
Cn 7 Inv. CarryInput
M 8 Mode Control
Input
F3,F2,F1,F0| 13,11,10,9 Function Outputs
A=B 14 Comparator
Qutput
P 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 (S0, S1, S2, S3)
and include addition, subtraction, decrement and
straight transfer. When performing arithmetic
manipulations, the internal carries must be
enabled by applying a low-level voltage to the
mode control input (M). A full carry look-ahead
scheme is made available for fast, simultaneous
carry generation by means of two cascade-outputs!
(pins 15 and 17) for the four bits in the package.
When used in conjunction with 100000100 or
100000170, full carry look-ahead circuits, high-
speed arithmetic operations can be performed.

If high speed is not of importance, a ripple-carry
input (C,) and a ripple-carry output (Cns+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 100000306

Continued
Table 1 Pin No. | Active-high data | Active-low data
Active-High Data Table 1 Table 2
Selection M=H M = L: Arithmetic Operations
Logle Ao KO
$3 52 S1 S0 | Functions Cp = H (no carry) Cn = L (with carry) _
LLLL |[Fs& F=A F=APlsl Bp Bg
LLLH|F=A+sB |F=A+B F=(A+D Plsl —_—
LLHL (F=AB F=A+B F=(As+D Plusl 23 Ay Al
LLHHI|F=0 F = Minus 1(2's Compl) F = Zero 29 B1 'B_
LHLL|F=2B F = A Plus AB F = A Plus AB Plus 1 _1
LELH|F=B F = (A + B) Plus AB F = (A + B) Plus AB Plus 1 21 Ay A,
LHHL |F=sA®B | F= A Minus BMinus 1 F = AMinus B —
LHHH|F=AB F = AB Minus 1 F = AB 20 By Bg
HLLL|F«A+B | F=APlusAB F = A Plus AB Plus 1 19 . A3 ]%
HLLH|F:A®B [ F=APlusB F=APlus BPlus 1 _
HLHL |F=B F=(A+ D Plus AB F = (A +B) Plus AB Plus 1 18 B3 B3
HLHH|FeAB F = AB Minus 1 F = AB 9 F ¥
HHLL |F=1 F - APlus A* F = A Plus A Plus 1 0 0
HHLH|FsA+B |F=(A+B) PlusA F=(A + B) Plus A Plus 1 10 Fl FI
HHHL |[F=A+B |F=(A+B) PlusA F = (A +B) Plus A Plus 1 _
HHHH|F=A F = A Minus 1 F=A 11 Fy Fy -
* Each bit is shifted to the next more significant posilion. 13 F3 F3
‘ 7 Cy Cn
Table 2
16 Cnid Cn+4
Active-Low Data 15 X P
Selection ?‘l -‘H M = L: Arithmetic Operations
ogic ~
sys2s1sol Nnc‘;lons C, = L (no carry) Cp = H (with carry) 17 Y G
LLLL |F=A F = A Minus 1 F=A
LLLH|F=AD F = AB Minus 1 F = AB
LLHLIF=sA+B |F=ABMins1 F = AB .. .
LLHH|Fe1 F = Minus 1(2's Comp) | F » Zero Subtx:actlon is accomplished by 1's complement
LELL|FzAsDB |FsAPus(A«D F=APlus(A+ D Plus 1 addition where the 1's complement of the subtra-
LHLH|F=B F=ABPls (A +B F = AB Plus (A + B) Plus 1 hend is generated internally, The resultant out-
LHHL |[F«A®B | F=A Minus B Minus 1 F = AMinus B put is A-B-1, which requires an end-around or
LHHH|F=A+B |F=A+B F=z(A+B Plust forced carry to provide A-B.
HLLL |F=«AB F = APlus (A + B F = A Plus (A + B) Plus 1
: : :" : :' ;GB :' :_: e "(A o :’ :F" '::‘(:‘“‘B: - These devices can also be utilized as comparators.
= - us + = u + \l} . -
RLunlre The A=B output is internally decoded from the
=A+B |[FsAsB Fa(A+B) Plusi i 0. F1. F2. F3 that wh
HHLL|Fe0 F = A Plus A® F = A Plus A Plus 1 function outputs (FO, F1, F2, F3) so that when
HELRA|F=AB |FPeABPuSA F = AB Plus A Plus 1 two words of equal magnitude are applied at the
HHHL |FeAB F = AB Plus A F = AB Plus A Plus 1 A and B inputs, it will assume a high level to
HHHH([F=A F=A F = APlst 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 (Cp,4) can also be used to
supply relative magnitude information. Again,
the ALU should be placed in the subtract mode
by placing the function select inputs S3, S2, S1,
S0 at L, H, H, L, respectively.

(Figure 1) | (Figure 2)
Input | Output | Active-high | Active-low
Cn Cn+4 Data Data
H H ALB AL B
H L A>B A<B
L H A<B A>B
L L A>B ACB

REV. 02
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100000084 100000169 100000306

Continued

Figure |
2) (1) (23) (22} (21)120) (191 (18}
Ag Bg Ay By A2 B3 A3 B3
7 -T—c Cn 100000084,
100000169 OR A=B |—(14)
(8) ™M 100000306
Fo F1 F2 F3 Cha Y X
99 10} (1 (13) (1) (N(S)
|
(i) (i) M (22 (1405 (5 (6)
Yo Xo Y1 X4 Y2 X2 Y3 X3
100000100 X
am o OR
100000170 v — o
Cn+x cnw Cn+z
(12) 11 (9)
Figure 2
ti) ((1) (23) (22) (1”10' (19) (18}
Ao Bo A1 By Az B2 A3 B3
1 —e—{ c, 100000084,
100000169 OR A=8 [——(14)
(8) M 100000306
Fo F1 F2 F3 Cphsq G P
99 00 (1) 13) 18 (171 015)
| T \
ti) (j: 11 (i) (181 (15) ‘I (j:
Gg Pp Gy Py Gz P2 G3 P3
100000100 P Pp— (7
Cn OR
a3 100000170 ¢ b— 1o
Cn4x Cn+y Cn4z
(12) () (9)

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

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
Vee sz G2 Co' fcnﬂ cmy G cmz‘
s wpspyguzpgnywyl s
! i
P2 G2 €, Cny Cpyy G
G1 Cnez
PP GO PO G3 P3 P
L T T 1 T T
1 2 3 4 S 6 ) ]

\G! P1__GO PO G3

P3 P GND

INPUTS

Logic Diagram

({1}
o l
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02 114)

J
OUTPUY

Chez

()

@
L

Cn 0 |>

Cavy

0 12) Crox
oy 1

Look-Ahead Carry Generators

Pin Designations

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

Positive Logic:
Cpsx = Go+PoCp
Cnsy = G1+P1Go +P1PCp
Cnyz = Gg+ P2G1+ P2P1Go +P2P1P0Cn

T = G4(P3+Gp)(P3+P2+G1)(P3+P2+P1+Go)
T = P3P5P{F,

These devices are high-speed, look-ahead carry
generators capable of anticipating a carry across
four binary adders or group of adders. Theyare
cascadable to perform full look-ahead across
n-bit adders. Carry, generate-carry and pro-
pagate-carry functions are provided as emume-
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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Pin Configuration

WRITE/READ
ADDRESS

DATA
WRITE INPUTS  whiTE
ADORE ENABLE

Vec w2 IDA  2DA 2GW 2W/R2 2W/R12W/RO 2GR 1GR 10A 20A

WU BN 19 1817 416 15| 14 18

READ

ENABLE OuTPUTS

W2 DA 20A 2GW 2W/R2 2w/R) R 1GR 105
w1 . 204

cX
WO 1GW 108 208 A R2 1R! 1RO 10g 20g

T

Illl!ll!l |4l|5||6 ARUBLUBLBLBL

W1 1WO, 1GW ,1DB 208,CLOCK,1RZ 1R\ 1RO, \}
WhITE N D189/ \% 209/ GO
WRITE ENABLE DATA READ ouTIUTS
ADORESS INPUTS ADORESS
Figure A
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100000171

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

Pin Designations
VCC = Pin 24
Gnd = Pin 12

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

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

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

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

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

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

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

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

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

Contimued ....
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100000171

Continued

Function Section 1 Section 2 Description

Write Address | 1WO0, 1W1, 1W2 | 2W/R0, 2W/R1, 2W/R2| Binary write address selects one of
eight two-bit word locations.

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

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

Read Address 1RO, 1R1, 1R2 Common with Binary write address selects one of
write address eight two-bit word locations.

Read Enable 1GR 2GR When read enable is low, the outputs
assume the levels of the data stored
in the location selected by read ad-
dress inputs. When read enable is
high, the associated outputs remain
in the high-impedance state and
neither significantly load nor drive
Data Outputs 1Q,, 1IQp 2Qa, QB the lines to which they are connected.

Clock CK The positive-going transition of the
clock input will enter new data into
the addressed location if the write
enable input is low. The clock is
common to both sections.
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100000172

Pin Configuration

1 2
CLR CLR 2CK 2K 2J 2PR 2Q

12 ) 10 9

— K a Q
b CK . o> CK
J o}
PR CLR
T Y

15 1‘7 13
B
CLR ) PR

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

Logic Diagram/Pin Designations

VCC = Pin 16
Gnd = Pin 8

Function Table

1CK

1K W PR 10 1@ 20 GND

Inputs Outputs
Preset Clear Clock J K | Q Q
L H X X X1!H L
H L X X X|L H
L L X X X|H* H*
H H I L L|Q Q
H H {i H L|H L
H H | L H|L H
H H { H H | TOGGLE
H H H X X|Q Q
-
Notes:
H = high level (steady state).
L = low level (steady state).
X = irrelevant.
{ = transition from high to low level.

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

TOGGLE = Each output changes to the complement
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
Pin Configuration . DUOI 4'Inpr . .
Positive-NAND 50 Ohm Line Driver
Vcc 2D 2C NC 2B 2A 2Y Logic Diagram/Pin Designations
Wi j] f12) juj jw0}] je| 8| Vce = Pin 14
Gnd =Pin"7
NC = No internal connection
Positive logic: Y = ABCD
—, y 3« s s M5 Note: The 100000173 is a Shottky device,

1A 18 NC 1c 10 1Y GND
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Pin Configuration

100000174

Positive-NAND Gate
With Open-Collector Outputs
Logic Diagram/Pin Designations

Gnd =Pin 7

Note: The 100000174 is a Shottky device.
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Pin Configuration

100000175

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

Vcc 4B 4A 4Y 3B  3A 3y D1 Pin Desienati
Wl j13] |12 L 0] |9 8 - Logic Diagram/Pin Designations
Voo =Pin 14
Gnd =Pin 7
} Positive logic: Y =AB
Note: The 100000175 is a Schottky device,
1 2 3 4 5 6 1
1A 1B 1) 4 2A 28 2Y GND
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E—— -
Logic Diagram BCD-To-Decimal Decoder
Logic Diagram/Pin Designations
=P ,
. iy Vee = Pin 16
gs,—D“——DP Do CccC
na Gnd = Pin 8
— (1))
‘:Lbo——-[}g 1o Truth Table
) (10
—{ :" Input State Output States
“,CD D z| & ABCD 01234561789
j:)aLo 0000 0111111111
“w 1000 1011111111
P 0100 1101111111
o @fﬂo' 1100 1110111111
", 0010 |1111011111
[V}
1010 1111101111
0110 1111110111
1110 1111111011
0001 1111111101
1001 1111111110
0101 1111111111
1101 1111111111
0011 1111111111
1011 1111111111
0111 [1111111111
1111 1111111111
The 100000178 is a gate array for decoding and
logic conversion.
This device converts a 4-line input code (with
1-2-4-8 weighting) to a one-of-ten output, as
shown in the Truth Table.
Note: The 100000178 is a Shottky device.
Cem— S
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Logic Symbol

3 4 5 6 7

| 1]

_ .

9 PE

10-—1'

E Py Py Py Pg

2 =i 0 0370-—11

Qg 0, Q; Q4

TTTT]

1 15 14

Pin Configuration

12

Logic Diagram

2l
(O]

@

(]

LD

oeHI® @,

© Pin Numbaers a @ a ®

100000180

High Speed 4-Bit Shift Register
With Enable

Logic Diagram/Pin Designations
Gnd =Pin 8

Pin Names

=l

cesssssssessss Active LOW Enable Input
E.ceoeevensss. Active LOW Parallel Enable
Input

Pg, P1, Py, P3.. Parallel Data Inputs

CP.iieveeseness Clock Input

MR.eoveseseeess Active LOW Master ResetInput

Qt0Q3........ Parallel Outputs

Q3 ¢ceveeesse... Last Stage Complementary
Output

Diveseesssesssss 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....

—
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100000180

Continved

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

The asynchronous active LOW master reset over-
rides all inputs and clears the register forcing
outputs Qp-g3 LOW and Q3 HIGH.

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

Table 1
Mode Selection
Mode MR| E | PE| Py Py P2 P3 D
Panallel Load H|L|L Parallel Data Entry X
o Serial Shift H|L|H X X X X Serial Data Entry
’ Hold H|H|L X X X X X
Hold H|H|H X X X X X
Asynchronous | Reset LlIX|X All Outputs set LOW
Table 2 Table 3
Parallel Data Entry Serial Data Entry
_Pq._P]t.Pzzw P3lnput at tn | Q at tnel D Input at tn | Qo at tnel
L L L L
H H H H

L = LOW Voltage Level

H = HIGH Voltage Level

X = Don't Care

tp = Present State

tp+1 = State after Next Clock
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100000181 ]

Pin Configuration Expandable 4-Wide AND-OR Gates
Logic Diagram/Pin Designations
M l a '(: ‘; )9( Y‘ Vee= Pin 14
AW BB T T T Gnd = Pin 7

Positive logic: Y = AB+CDE+FG+HI+X
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100000182

Pin Configuration 4.2-3-2-Input AND-OR-INVERT Gates

Vee D C B K

wl |3 np (vl |s - Ve = Pin 14

[ 2
<

Logic Diagram/Pin Designations

E—I[T Gnd = Pin 7

Positive logic: Y = ABCD+EF+GHI+JK

I—D_ Note: The 100000182 is a Shottky device,

b o

GND
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100000185

Pin Configurations

100000185
SELECT

DATAJOSTPUTS
ENABLE
vee 26 “2a 28 MN/2v0  2v1 2v2  2v3)

sy n2]nijwol]s

o

Y3

G
A B Y0 YV Y2 Y3
- -
1 211314 5 6l1l71]]8
G A 1B, a¥0 V1 1V2 V3 GND
ENABLE \ \/
SELECT DATA OUTPUTS
100000223
DATA OUTPUTS
/\_
vec vo Y1 Y2 Y3 Y4 Y5 Y6
_‘6~IHI I—iz I I‘Hg—w
YO Y1 Yz Y3 Y4 vs
A v6
8 C G2A G28 Gl Y7
- - T - T - T f—ad
1 2 3 4 5 6|7 8
A B C ,G2A G28 G1, Y7 GND
\ \ /\ \s OUTPUT
SELECT ENABLE

100000223

Decoders-Demultiplexers

Logic Diagram/Pin Designations

Ve = Pin 16
Gnd = Pin 8

Function Table - 100000223

Inputs Outputs
Enable Select |
G1G2*C B A |YO Y1 Y2 Y3 Y4 Y5 Y6 YT
X HX XX|/HHHHHHEH
L XX XX|EHHHHHUHEHH
HLLULUL|LEHHEHHHHEHTEHTH
HLLLUH|HLHEHHHHTHTH
HLLUHL|HHLHHHEEHH
HLLUHH|HHHELUHHEHH
HLHLUL|HHHHLUHHETH
HL HL H/HHHHUHLTEHH
HLHHL|EHHHEHHHHEHLH
HL HHUH|HHHHEHEEHL

*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 Y1 Y2 Y3
H X X 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 H 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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100000185 100000223 |

Continued

Logic Diagrams

w ) puts and the three enable inputs. Two active-low
" e and one active-high enable inputs reduce the need
ENABLE 16— > = [ for external gates or inverters when expanding,
l A 24-line decoder can be implemented without
@ 1 v external inverters and a 32-line decoder requires
sececr ¢ 1A° o only one inverter. An enable input can be used as
INPUTS ,,_bo_o_b__‘ 1va c;m a data input for demultiplexing applications.
OUTPUTS
‘::_E}"lm The 100000185 is comprised of two individual
ENABLE 26 12 T two-line-to-four-line decoders in a single package.
— m The active-low enable input can be used as a data
na ’D"ﬂm line in demultiplexing applications.
SELECT ZA‘ 3 [ )
INPUTS ul_l_Do__‘Lb__‘ 2Y3

100000185

100000223
— ™ yﬁ
114)
G 161 n
ENAHLE o
INPUTS G2A 14y Y2
G28
151 nzn“
> DATA
iy, outputs
o N {10)
A — Y
B % s
SELECT g 2 NG Y6
INPUTS D ° V7
¢ . — in v

The 100000223 decodes one-of-eight lines, depend-
ing on the conditions at the three binary select in-
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8-Line-to-1-Line
Pin Configuration - Data Selector/Multiplexer
e DATA INPUTS ———_,  ~ DATA SELECT . . A
b S . A - Pin Designations
1.1 MmN Ve = Pin 16
Gnd =Pin 8
Og Og Og Dy A 8
o3 cH
D, Oy 0o Y w s Truth Table
T T Inputs Outputs
| I R I 0 I I I O O C B AlStrobe(Dy Dy Dy D3 Dy D5 Dg Dg|Y | W
1 2 3 4 5 [ ? 8
o oANPUTS s couTPuTSs T OoE S0 XXX/ 1 |XXXX X X XX[0 |1
0o00f O 0 XXX X X XXj|o0 1
000f{ O 1 XXX X X XX|jt1}]o
001| 0 X0XX X X XX|o0 1
001 0 X1 XX XX XX|11]0
Logic Symbel 010/l 0 |[xx0x x X xXx|0 |1
s oara 010/ 0 |XX1X X X XX|1]O0
¢ or oh 00, oo O 00 00 00 90 ohormese |0 11 0 XXX0 X X X X0 1
011] O XXX1 XX XX|11]0
' 100] © XXXX 0 X XX|0 1
100/ O XXXX 1 X XX|1}]0
A=t — ] 101 0 XXXX X 0 XX|0 1
w iLl'] TU 101 0 [Xxxx X1 XX[1]o0
110{ 0 XXXX X X 0 X|0 1
UL 110/ 0 |[X XXX X X 1X[1]0
111 0 XXXX XX Xo0(f0]}]1
111 0 XXXX XX X111}]0
mam s o Note: When used to indicate an input, X =
irrelevant.
The 100000186 is a one-of-eight data selector
which performs parallel-to-serial data conver-
sion. The unit incorporates an enable circuit
for chip select. This allows multiplexing from
N-lines to one-line.
—
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100000167 100000187

Pin Configuration

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

Pin Designations

VCC = Pin 16
Gnd = Pin 8

Function Table

SELECT

100000167 /100000187
OUTPUT S OUTPUTM OUTPUT
VccCONTROL 4A 4B 34 3A 3B 3y
w s ijulfuline|injfofje]
OE 4A 4B 4y 3A 38
S 3Y
1A 1B 1Y 2A 28 2Y
RIEZIERIER IR I iR E
SELECT 1A 18 1Y 2A 2B 2Y GND
(o]
INPUTS UTPUT INPUTS ouTPUT
Logic Diagram
100000167 /100000187
outeur 115
CONTROL
1A 12)
)
| 1v
2A 15) B
- O & 2
un .
2 (10) 9 3y
[ =
«w ba
12).
« 2 av

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

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

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

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

" Hex Inverter
With Open.Collector Outputs

Pin Configuration

Vcc¢ 6A 6Y S5A 5Y 4A 4y Logic Diagram/Pin Designations
] Jwf J12] fn} jw0) j9) |8} Ve = Pin 14
Gnd =Pin"7
Positive logic: Y=4A
Note: The 100000188 is a Shottky device,
11 213 te IS8 |7
1A 10 4 2A 2Y 3A 3Y GND
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100000189 _

Logic Symbol

15 14 | 2

|11

Ag Al Ap Az

0123456789

1312111093456 7

Pin Configuration

1 Oa, “vee 16
2 []az A 15
305 a0 14
4 []%® o0 13
s 07 Ta e
6 []& 20
TS 3] 10
e LJeno 3 [] o

Logic Diagram

® ‘i@ o %6

| o 10
1

@@@l@@@@q@ﬁ)
5§ T £ 3 3 3% 3 7T % 3

O = PIN NUMBER

.One-Of-Ten Decoder.
With Open Collector Output

Logic Diagram/Pin Designations

Vce = Pin 16
Gnd = Pin 8
Pin Names
AO’ Al’ AZ’ A3 = Address Inputs
0to? = Outputs, Active LOW*

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

Truth Table
A0A1A2A3/]0 T 2 3 2 5 6 73879
LLLL|LHHHHHHHEHIEHEH
HLLL|HLHHHUHHHHH
LHLL|HHLHHUHUHUHIHEHH
HHLL|HHHLUHHHHHH
LLHL|HHHHLUHHUHHH
HLHL|HHHHHLUHHHEH
LHHL|HHHHHUHLUHIHH
HHHL|HHHHHHHLUHH
LLLH|HHHHHHHHLH
HLLH|HHHHHHHHHL
LHLH|HHHHHHUHHHEH
HHLH|HHHHHHUHHIHEHK
LLHH|HHHHHHHHHH
HLHH|(HHHHHHUHHHEH
LHHH|HHHHHUHUHUHIHEHHH
HHHH|HHHHHHUHHEIHEHH

H = HIGH Voltage Level
L = LOW Voltage Level

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

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

100000190 -

High Speed Fully Decoded 256-Bit RAM

o Pin Designations
ADDRESS INPUT A, 16 - J Ve SUPPLY VOLTAGE VCC = Pin 16
ADDRESS INPUT A.C 2 15 A, ADORESS INPUT Gnd = Pin 8
cHiP SELECT C$, 3 “ Ay ADDRESS INPUT
CHIP SELECT €S54 13 Jo,, DATA INPUT Pin Names:
CHIP SELECT  CS, ]S 12 [ IWE WRITE ENABLE
DATA OUTPUT Doyr CJ6 1uf1A, ADDRESS INPUT DIN Data Input
ADORESS INPUT A, C]7 1014, aooREsS INPUT AO"A7 Address Inputs
GROUND GND[Js8 9 1, ADODRESS INPUT 'W_E Write Enable Input
C51-CS3 | Chip Select
BOUT Data Output
Logic Symbol Truth Table
Chip Write
Select | Enable | Operation Output
cs, "€ ow | All Low | Low | Write Complement of
cs, data input
N All Low | High | Read Complement of
—a written data
N One or Don't | Hold High Impedance
e—— A’
—a more Care State
— A High
— Ay
— A
o The 100000190 is a high speed, fully decoded,

Functional Block Diagram

A A A

ol o @ @
OMR
' ® 1/16 DECODER
€S, =~ ol  ADDRESSBUFFERS AND
%0 INVERTERS
3
NN ERNAEEEEEEEE!
| [ DATA
B INPUT
0 WRITE AND
out SENSE AMPLIFIERS whiTe
BUFFERS
10 O A
= »
- [+ 4
- cuwon
= wiL o
H S5
16 x 16 ] Sacs
MEMORY ARRAY H 843
] oz
©
—H =a%
m (=)
- <

three-state

output.

256 bit read/write random access memory. The
device features three chip-select inputs and a
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Logic Symbol

100000191

Cs,y

0,

0,

Pin Configuration

ADDRESS INPUT Ag [
ADODRESS INPUT Ag [
ADDRESS INPUT A, [
ADDRESS INPUT A; [
ADDRESS INPUT Aq -
ADDRESS INPUT A, [

ADDRESS INPUT A, [

ono [

1

NS

16

15

1

13

12

1"

10

] vee
1 A, ADDRESS INPUT
{MSB)
] &5, cripseLect 2
] €S, cHIpsELECT 1
1 o, oataouteur
(LSB)

l 0, DATAOUTPUTY

] 0, DATAOUTPUT

] o, pataouteur
{MsB)

High Speed Fully Decoded
1024-Bit Read Only Memory

Pin Designations
VCC = Pin 16
Gnd = Pin 8

The 100000191 is a fully decoded 1024-bit read
only memory organized as 256 words by 4 bits.
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PR

Logic Symbol

100000192

—od
—

cs,

Pin Configuration

ADDRESS INPUT Ag [ ] 1 ~ 16
ADORESS INPUT Ag [} 2 15
ADDRESS INPUT A, [ 3 19
ADDRESS INPUT Ay [ 4 13
ADDRESS INPUT A, s 12
ADDRESSINPUT A, [_] 6 "
ADDRESS INPUT A, [_]7 10

evo [ |8 9

] Vee
] A, ADDRESS INPUT
(MSB)

] €5,cCHIPSELECT2

] CS, CHIP SELECT 1
] o, pataouteur
{Ls8

] 0, pataouteut

] 0, oataouteur

] o, oataouTPUT
(MSB)

High Speed Electrically Programmable
1024-Bit Read Only Memory

Pin Designations

VCC = Pin 16
Gnd = Pin 8

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

The same address inputs are used for both pro-
gramming and reading,
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Pin Configuration

2 ]
3 [ e
4 |5
Functional Block Diagram
QVee  QCONTROL
VOLTAGE
) VREF g-
<SR
‘.
. |—onreser
T DO- COMPARATOR
‘t'
3 2
COoM? TOR o
>
-‘:iu
T FURFLOP
.[f
STAGE
4:Lo\mur GROUND

L
100000193

Timer

Pin Designations

1, Ground 5. Control Voltage
2. Trigger 6. Threshold

3. Output 7. Discharge

4, Reset 8. Ve

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

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

The circuit may be triggered and reset on
falling waveforms, and the output structure

can source or sink up to 200mA or drive TTL
circuits.
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100000194

Quad MOS Clock Driver

Pin Configuration Logic Diagram/Pin Designations
W, Vgg =Pin 14
OUTPUT § l: 12] Vss Vgg = Pin 7
ne [Z] 73] ne
outpuT 2 [3] [17] ouTPUT4
xe 3] =1 ne The 100000194 is a monolithic quad driver
g designed primarily for use as a1 MOS clock
INPUT 2 5] ZS 19] ouTPUT3 driver. It can be driven by high current TTL
INPUT 1 (5] 3] INPUT 3 buffers or drivers, either directly or through
input coupling capacitors, if level shifting is
Voo [T] (] weur4 required.

Schematic Diagram

ouTt

% IM5003

Ry = 30083
R: =Ry= 1.6
Re = 1K
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100000195

Pin Configuration 8-Input Positive-NAND Gate
Vvee NC H G NC NC Y Logic Diagram/Pin Designations
), | 13 p|n 10H9_3 VCC=Pin14
Gnd =Pin 7
NC = No internal
connection

A B (o D E F GND

Positive logic: Y = ABCDEFGH
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100000196

Pin Configuration Quadruple 2-Input Positive-NOR Buffers
With Open-Collector Outputs
Vec . 4Y 4B 4A  3Y 38 3A

7 13 j12L In 10 9| |8 Logic Diagram/Pin Designations
VCC = Pin 14
- Gnd =Pin 7

Positive logic: Y = A+B

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

NC

EXT

CAP

INT

NC

100000197

Notes:

1
2.
3.

10.

100-192

Monostable Multivibrator
Logic Diagram/Pin Designations
Ve = Pin 14
Gnd =Pin "7
Truth Table

tn+1 Input Output

B

>
[ay
>
N
w
>
-
>
[\

F

Inhibit
Inhibit
Inhibit
One Shot
One Shot
One Shot
One Shot
Inhibit
Inhibit
Inhibit
Inhibit
Inhibit

mmrxﬁxmmxrxrm"
mEMeXe e e M
(al ol ol ol NN ool ol o
[l ol ol o oo o fie ol mull e

Inhibit

<

INVALLE TRl o o
PM

o]

<

<< (iRl e - Nl N - N i e

e
o

t, = time before input transition.
th+1 = time after input transition.

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

NC = No internal connection.

A1 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.,

B is a positive Schmitt-trigger input for slow
edges or level detection and will trigger the

one shot when B goes to High level with either
Aj or Ay at Low level. (See Truth Table.)

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

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

To obtain variable pulse width, connect
external variable resistance between pin 9
and pin 14. No external current limiting is
needed.

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

Continued....
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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.

Pulse triggering occurs at a particular voltage
level and is not directly related to the transition
time of the input pulse, Schmitt-trigger input cir-
cuitry for the B input allows jitter-free triggering
from inputs with transition times as slow as 1.0
V/s, providing the circuit with noise immunity of
typically 1.2V. A high immunity to Vo noise of
typically 1. 5V is also provided by internal latching
circuitry.

Once fired, the outputs are independent of further
transitions on the inputs and are a function only of
the timing components. Input pulses may be of
any duration relative to the output pulse. Output
pulse lengths may be varied from 40ns to 40s by
choosing appropriate timing components, With no
external timing components (i. e., pin 9 connected
to pin 14, pins 10, 11 open) an output pulse of
typically 30ns is achieved which may be used as a
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 Vo range for more than six
decades of timing capacitance (10pF to 10pF) and
more than one decade of timing resistance (2k to
40ks). Throughout these ranges, pulse width is
defined by the relationshig tp(out) = C» R loge2.
Duty cycles as high as 900 are achieved when us-
ing RT = 40k2. Higher duty cycles are achievable
if a certain amount of pulse-width jitter is allowed
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Pin Configuration

100000198

Vv
DATA INPUTS

i

Logic Diagram

OUTPUTS
CARRY . A————— ENABLE _
VecOUTPUTQ, Qg Oz Qp 7 LOAD
e jwiiaiinijwl]s
CARRYOp  Q QpENABL
aurteur A 8 oc 0 T
CLEAR LoAD
: ENABL
X a8 ¢ p
= < = =
V1213 (]4]]5 | b H 1 | 8|
CLEARCLOCK A B C

D ,ENAPBLE GND

s [ S
! aufglliio,
bt - )
o
. D e
e ﬁ@
aox2—I>o
—) -L_‘D—D' oo
e [HEOTESDAS
L~ | [y e
—__/ «’
:uu—"l-—0: ]
ENABLE
’nl
:@_‘
1 118) LT {3
1 CARAY

*

Synchronous 4-Bit Counter

Pin Designations
Vec = 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 uffered 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
thelevels 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 Qp 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 .

Vee 0 (-] 0 L] 40 40 cLOCK

wijsjuppregnijuolls

o Q

CLEAR CLEAR CLEAR

¥ ] ‘nrD

!
1

Hex-Quadruple D-Type Flip-Flops
with Clear
Note: 100000199 and 100000204 - Hex

100000200 and 100000205 - Quadruple

‘#Al CLEAR
> ,,l P Pin Designations
JN{ N EXEN{EX | N KX KTy 100000199 and 100000204
100000200,/100000205 Vo = Pin 16
Ionnm oo Gnd = Pin 8
f_‘ ° |: c.cf’nlhT 100000200 and 100000205
Ve = Pin 16
cLnC® : i: “‘6‘+' Gnd = Pin 8
s e s HAsTle
e Function Table
(Each Flip-Flop)
Functional Block Diagrams Inputs Outputs
100000199 /100000204 4 100000200/100000205 Clear Clock D [Q Q*
2] 12) l o & ° o2 10 L X X L H
] of— 10, H ' H H L
—Dcx —op> ex L H } Ll H
CLEAR cuean” “ H L X QO Qo
1
= o of® o o= o o ='| Notes:
1> o | —-Pex
| s 5| H = high level (steady state)
=5 | = L = low level (steady state)
. ] X =irrelevant
o o2 x| » 2 ° o™ t = transition from low to high level
> ex P o> cx Qp = the level of Q before the indicated steady
crean | T i state input conditions were established,
_ T ' JJ * = Type 100000200 and 100000205 only.
[13)] o e L‘”. « ©® [ik ° Q ﬂ ©
> ex | 1P These monolithic, positive-edge-triggered flip-
crean oo & aed[ @ | flops utilize TTL circuitry to implement D-type
J b | ™ ]’ flip-flop logic. All have a direct clear input, and
. [ the Quadruple devices feature complementary
E— o o ol outputs from each flip-flop.
1> ex
cean , Information at the D inputs meeting the setup time
U : requirements is transferred to the Q outputs on
e - ' ; the positive-going edge of the clock pulse, Clock
o o & X triggering occurs at a particular voltage level and
" *+ TP~ ! is not directly related to the transition time of the
aes cLean positive-going pulse. When the clock input is at
" ]’ either the high or low level, the D input signal has
aum no effect at the output.
-ai> Inoes aciatd By trartion trom & ih el 1 o . Note: The 100000204 and 100000205 are Shottky
devices.
Gasmm a——
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100000201 |

Quadruple 2-Input Multiplexer
With Storage

r_

Pin Configuration

iy, 4
t. ‘4/’&//

-
e

~.

Vce

OUTPUTS
/\.

4
Qa

QB

ac

A Y
Qp CLOCK

DATA
WORD

INPUT

SELECT C1

16

115

14

LK)

|12

1

[w][s

—

Qa

B2

A2

Qg

Al

ac

B1

Qp

C2

D2

ws

ct

D1

3

4

5

B2

A2

Al

B1

c2

D2

D1 Y GND

A%
DATA INPUTS

Logic Diagram

A1 3)
WORD

99> .
SELECT s
Az 1

1
oAl o,

—> CK

(4}

81

! ()
-—) Qg

L] 1

19)

c1

(13)

c2 51 j 0P cK

D1

{11) N

X
cLoc 1>

-&. . .'Dynamic input activated by a transit.on from a high level
t0 @ jow Isval

02 o

Pin Designations

Gnd = Pin 8

Function Table
Outputs

Inputs

Word
Select Clock

L |
H |
X H

Qa QB Qc
al bt c1 dil
a2 b2 c2 d2

Qa0 Qpo Qco QDO

Qp

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.

Qa0» Qpgs etc. = the level of Q4, Qp, etc.,
entered on the most recent | transition of
the clock input.

This monolithic quadruple two-input multiplexer
with storage provides essentially the equivalent
functional capabilities of two separate MSI
functions (100000240 and 100000200) in a single
16-pin package.

When the word-select input is low, word 1 (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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Pin Conlfiguration

100000203

13-Input Positive-NAND Gate

Vee M L K J 1 H 4 Logic Diagram/Pin Designations
wl sl |l 3] Jw2] In]l fw] |9
VCC = Pin 16
L_\, Gnd =Pin8
Positive logic: Y = ABCDEFGHLJKLM
1 2 3 4 5 6 7 s
A B C [5) E F G GND

Note: The 100000203 is a Shottky device.
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100000199 100000200

100000204 100000205

Pin Configurations

100000199 /100000204

Vee 8 @ 10 s o 0 Oaoex

WS pwpynajnjwogls

)
|

100000200/100000205
A ] ] o0

1615

» N 0 ooce

Wi fjrpnjjells

o ]
an
o &
© °
cun™ Ceun
6 o o o

ZIREIL
Cltan 0 18 D » 0 0 o0

[ o
cu
¥ID

Functional Block Diagrams

Hex-Quadruple D-Type Flip-Flops
with Clear
Note: 100000199 and 100000204 - Hex

100000200 and 100000205 - Quadruple

Pin Designations

100000199 and 100000204
VCC = Pin 16
Gnd = Pin 8

100000200 and 100000205
VCC = Pin 16
Gnd =Pin 8

Function Table
(Each Flip-Flop)

Inputs Outputs
100000199/100000204 100000200/100000205 Clear Clock D | Q Q*
w 2 [ o2 o = ° oL 10 L }'( X L H
ox -3 H ! H H L
—3> —D Lo H 1 L L H
cx:rn CLEAR H L X QO Qo
m = o oL x m = ° o~ » | Notes:
p—-qgu |¥--c>cx
ctan ad— % | H = high level (steady state)
L = low level (steady state)
® - n " X =irrelevant
® S ° o »| t =transition from low to high level
e P Qp = the level of Q before the indicated steady
cuean . state input conditions were established.
—J * = Type 100000200 and 100000205 only.
© «an o ,ﬂ w © ny ° o.& w
ahi’da TP These monolithic, positive-edge-triggered flip-
cuean aoee 2—>o wnd[ @ | flops utilize TTL,circuitry to implement D-type
" flip-flop logic. All have a direct clear input, and
o un - the Quadruple devices feature complementary
° L i outputs from each flip-flop. .
D ex
aur Information at the D inputs meeting the setup time
— requirements is transferred to the Q outputs on
a - the positive-going edge of the clock pulse, Clock
® o triggering occurs at a particular voltage level and
- TP= is not directly related to the transition time of the
oo cutan positive-going pulse. When the clock input i8 at
" either the high or low level, the D input signal has
s no effect at the output.
'*'i>' o inout o 1rom & hogh lovel 10 & low leve. Note: The 100000204 and 100000205 are Shottky
! devices. ma—
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100000206 ]

Logic Diagram 4.Bit QUOd Exclusive-NOR

Ao 8o B, A3 Ba Logic Diagram/Pin Designations

A4 By Az
) .
9m jm ?(Gl _T(S) ) (9 om) (12) Voo = Pin 14
U] — — 4+ 4 -1 Gnd = Pin 7

Truth Table

B

- O O |k

A

0 0
1 0
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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)

.ilﬂ

Pin Configuration

obD

GND

Even| | 9

INHIBIT 8

Logic Diagram

{ )sDencles Pin Nomber

100000207

9-Bit Parity Generator and Checker

Logic Diagram/Pin Designations

Vee = Pin 14
Gnd =Pin "7

Logic Equations:

0dd =
P16P20P30P40P50P60P70P80P9
Even =
PijePyoPgePygo Pse Pge ProPgoePy

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 cutputs to a
logic 0).

When used as a Parity Generator, the 100000207
supplies a parity bit which is transmitted together
with the data word.

At the receiving end, the device acts as a Parity
Checker and indicates that data has been received
correctly or that an error has been detected.
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Logic Diagram -

CE
(15)

A4
(14)

A3
(13)

Az A Ag
(

12) %(11) (10)

32 x 8 ARRAY

(1 ; (2) ; (3) ; (4) g(s) ; (6) (Y] (9)
8 B B B B 8 B B

Functional Block Diagram

100000208

256-Bit Bipolar Programmable ROM
(32 x 8 PROM)

Logic Diagram/Pin Designations

Vee= Pin 16
Gnd =Pin 8

i The 100000208 is a Bipolar 256-Bit Read Only
! Memory organized as 32 words by 8 bits per

! word, A chip enable line is provided, and the
outputs are Tristate to allow for memory ex-
pansion capability.

Note: The 100000208 is a Shottky device.

gttt

m|

1hidl [NERK]
E ["I—
& s,

" SRLLLLL .
S = D
[ =] S —— o
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SO

100000211

Logic Symbol

Og Dy Dy Dy g £, Ep £y
V—Of we

Yo jo— 10
16 —Of A Mg fp—1
17— M " —
W —0f *2 “ib—2
1" —0lA Yyl—s

% 0 0 0

Pin Configuration

l:ﬁw Vec[Jae

2[00 §5[»
3o, £ [
s[5 [
5:30 Eo:lzo |
s[Ms A

7:”‘2 ‘thlla
s [™ A On

s [Mo A [T
10 [ Mo o[ s
nD?J_, 0, Jn
12[fono o[ ]3

e
[OF

QO = PIN NUMBERS

RN
Pt |
= T 1 T °‘®~
L = [ 1 -
— —ll l: 1 11 Kz@
' =10 [0 1 HO-
:z —] EJL l:ll (:il I_IID®_
R
P odf
® ®

16-Bit Associative-Content
Addressable Memory

Logic Diagram/Pin Designations
Vce = 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 (Mg - 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 (Dg,- D3). An
inverter is connected to the match output My to
give its negatmn Mo.

A word is addressed by having an active LOW on
the appropriate address line (Ag - A3).’
number of words may be addressed sxmultaneously

Data can be written into the memory through the
data inputs (Dg - D3) 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 a write operation. If a single word is ad-
dressed that word will appear at the data outputs
(Gp - 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
NO CONNECTION
WRITE ENABLE

DATA OUT

Voo

Pin Configuration

100000214

1] [] 22 CHIP SELECT
2 [ ] 21 oATAIN
3 ] 20 Vg

a [] ] 19 cLock 1
5 [ ] 18 cLOCK 3
6 [ ) 17 cLock 2
7 ] 116 A,

8 [ 15 A3

9 ] 14 A,

10 ] p 13 A,

1 ] ] 12 Aq

_ Schematic

eLoex 1
(PRECHARGE) ,
_BIT SENSE LINE

cLOCK 3 an CLOCK 2
/ !
4
OR Vs
Block Diagram
i. 1 T’ T
TIL BUFFERS
‘°H‘:-.._-.. - o Ada
1 of 32 COLUMN DECODER
11 ------------ la
. ] TR
&--------- & ! o
i B !
1 v ! Bl
] ]
] MEMORY MATRIX ! [0 Ay
[] ' 1of 84 ROW
: srinows : . waneexen] otcootn TIL UPFIRS s
| \
: vl ] o
] ]
! """""" ! ' ' [~ 4w
"'.T" e
) R In ! l
WRITE INABLE b
DATA CONTROL ALOISTER 140 CONTAOL —O Vg
S st
—ova

DATAIN  DATA OUT

2048-Bit MOS LSI
Random Access Memory

The 100000214 is a dynamic MOS random access
memory device which utilizes the gate capacitance
of a MOS device as a storage medium. The stor-
age cell consists of the storage device Ty, the
read select device Ty and the write select device
T3.

The cycle begins with the negative transition of
clock 1, During this time precharge is taking
place. In addition, the address inputs, which
must be stable during the last 65ns of clock 1

are inverted and amplified. At the end of clock 1
the internal address lines become stable. One of
64 row decoders and one of 32 column decoders
are activated during t19, the clock 1 to clock 2
delay time.

Clock 2, the read clock, is channeled by the de-
coders to the addressed column where Ty, the
read select device, is turned on. The condition
of the storage device T1, (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 - Ag).

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

100000279 100000280 h

Pin Configuration

256-Bit Bipolar Read Only Memory

\
0 E E Ve c Logic Diagram/Pin Designations
0, [Z] E CE Voo = Pin 16
o 71 A Gnd = Pin 8
33 14] A, )
0.3 E A These high speed, electrically programmable,
4 3 fully decoded TTL bipolar 256-bit read only
o s E A2 memories are organized as 32 words by 8 bits.
5
o} E‘ E AI Memory expansion is simple; three-state outputs
6 are provided on the 100000215; uncommitted col-
07 [I E AO lector outputs are provided on all other devices.
Each device has on-chip address decoding and
GND [&] 9] Os chip enable. The memory is fabricated with all

logic level zeroes(low); logic level ones (high)

can be electrically programmed in the selected
Functi < bit locations. The same address inputs are used
unctional Block Diagram

for both programming and reading.
O O0: O O, O, O3 O, O,

TLETTTT

15
OUTPUT CHIP o
BUFFER ENABLE CE

256 BITS

(32x 8) Ve ~ (16}
MEMORY GND-(8}

CELLS

1 OF 32
DECODER

ADDRESS
BUFFER

I l |-
O g:x 12 113 ?u

Ag Ay A A
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. 100000221

Logic Diagram

1 .
)

Emitter |1
Collector (2

D

Circuit Schematic

1/2 OF CIRCUIT SHOWNt

Vee
12 14 10 9
° -3
P4 < < e
24k2 | 8003 243 803

x 2503 5003 % %E:.Sk
X Y §

1Other haif of circuit omits expsnder inputs.

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

Logic Diagram
Positive Logic:

8 =(9-10) + (13- 1) + (Expanders)
Negative Logic:

8= + 10). (137 1)- (Expanders)

One side of this dual device consists of two 2-input
AND gates ORed together and driving an output in-
verter, The other side consists of two 2-input
gates ORed together, driving an output inverter,
and the ORing nodes are available for expansion,
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- 100000222

Pin Configuration

1Rext/ 1 2
Vcc Cext Cext 1@ 28 CLR 2B 2A
8| (15] {1a] T3] 12| [n] Jwo] fo]
I Q.J CLR
= a
a ]
CLR l_o (
11 21314 s 16 |7 s

1A 1B 1 1  2Q 2 2Rex/ GND

CLR Cext Cext

Dual Retriggerable Monostable
Multivibrator with Clear

Logic Diagram/Pin Designations

Vee = Pin 16

Gnd = Pin 8

Truth Table
Inputs Outputs
Clear A B| Q Q@
L X X L H
X H X L H
X X L L H
H L t | r
H I H |JL r
t L H{(JL U

Notes:

H = high level (steady state).

L = low level (steady state).

t = transition from low to high level.

} = transition from high to low level.
JL= one high-level pulse.
= one low-level pulse.

X = irrelevant (any input, including transitions).

An external timing capacitor may be connected
between Cegxt and Reoxt/Cext (positive).
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100000185 100000223

Pin Configurations

100000185
L DATA QUTPUTS
vee 26 /'27/\_2?\/2\'0 2v1 2v2 2v3)
w s L]l n]w]]s
v ey
Y3

- = - —

115(|6(|71]}8
Y

0 1Yy 1y2 1Y3/ GND

e
2113

/
SELECT DATA OUTPUTS

100000223
DATA OUTPUTS
/A

vee Yo Y1 Y2 Y3 Y4 vs  yed

W (juzyjnijno

LaL )l

Y0 Y1 Y2 Y3 Y4 Y5

A Y6

8 C G2A G28 Gl Y7

[T 1]

V213 (teq1sfleql71t]8
A B C,\GA Gz G, Y7 GND
N— /\ /outPut

SELECT ENABLE

Decoders-Demultiplexers

Logic Diagram/Pin Designations

VCC = Pin 16
Gnd = Pin 8
Function Table - 100000223
Inputs Outputs

Enable Select
G1G2*C B A |YO0 Y1 Y2 Y3 Y4 Y5 Y6 Y7
X H X X X|HHHHHHUHH
L X X X X|H HHHHHMHH
HL LL L|IL HHHHHHH
HL LLUH|/H L HHUHHHH
HLL HL|HHULHUHHUHH
HLL HH|HHHLUHHHH
H L HL L|IH HHHULHHH
H L HL H{H H HHHULHH
HL HHVL|H HHHHHLH
H L HHH|(H HHHUHHHL

*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 Y1 Y2 Y3
H X X 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 H 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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100000185 100000223

Continued

Logic Diagrams

The 100000223 decodes one-of-eight lines, depend-

100000185 ing on the conditions at the three binary select in-
“ 'VJ puts and the three enable inputs. Two active-low
" and one active-high enable inputs reduce the need
ENABLE 16 T Y-l for external gates or inverters when expanding.

- A 24-line decoder can be implemented without
ey |18 : 7 1v2 ex{ernal inver’:ers azg a 32b-lline dicodexl; requi;es
m only one inverter. enable input can be used as

oS “"ﬂ‘D"—*L“D——‘ " a data input for demultiplexing applications.

DATA

v

OUTPUTS

=D The 100000185 is comprised of two individual

EnasLe 26 “2 > un two-line-to-four-line decoders in a single package.
:)-_m The active-low enable input can be used as a data
e = S E ) line in demultiplexing applications.
seceer J 24 {>—¢ o

INPUTS 28" 3) 2y3
D ° a . /

100000223
—:.—:L}E’VJ
[ '
(4)y,
618 —1 )°
ENABLE = 13)
INP
NPUTS o @ =| v2
8
2 51 jl (l?ivaL
) DATA
b__‘_),.Illh“ ouTPUTS
<
T — 10)
A | Y5
>
SELECT 21 N T Dm“
INPUTS 8 i
w
— Y?
) D J
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100000224

Pin Configuration

vwlCC V4 ] o

NeCd2 V2B 5y,
- NC[]3 2618
s16 4 . Joms T
s1srés 24 s6
s14]e ] om K
s13(}7 227 s4
s12Js a7} s3
sn]e 20 s2 -
s1w0 [ 1wl s
se CIn 1€, -
GND (T2 7 A
Ve 13, 8 A

AL/ s
’ TOP VIEW
V) COMMON TO SUBSTRATE

Functional Diagram

??ﬁfﬁ

—o S|

)
o740 S2

12—+ S3

o7 S4

CMOS

DECODE
LOGIC

»-e‘/l——e S5

P—Gl/‘——-oss

o7t 87

p-o7s—o S8

»—/A—-—oSS

r—c:/ﬁ-—QSIO

o7a4—o St |

~—1-oS]2

)
po1o4—0 SI3

>—4J/h-—o Si4

}o7o——o SI5

SSantl

16-Channel Analog Multiplexer
Complementary MOS (CMOS)
Decode Truth Table

On
Switch

>
w

>
[

»>
[y

>
(=]

(]
=]

None

W O I O G b W N =

b ek b ek b ped
AN B WD = O

= e e = - O O O O O O O O M

H o e O O O O =0 O 0 O M
o O O kOO MO O K MO O M
= O H O M O = O H O = O = O = O M
T R R N A e T = e - - I O )

[y
(2]

Logic "1" = Vg > 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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100000225

Pin Configuration

v [— \ /] Da

ob[]2

Nc 3 26| s8a
s8b [} 4 251 S7a
S7b[]s 241 s6a
seb[]6 23[ ] Sba
ssb (7 221 S4a
S4b (18 21[__1S3a
s3b (]9 20152
s2b o0 197 s1a
Sib 18{JE,
GND[C]h2 17[J Ao
Ve 13 ' 1516‘: Ay

L[] e— p— P!

TOP VIEW

V; COMMON YO SUBSTRATE

Functional Diagram

O A
- Da

12— Sla
14T S2a
o <« a——o S3a
:2 o | 72—} S4a
Al o p<7»——o S5a
o | o7~—}—o S6a
»—cl/A-——o S7a
oacooe -_—Jal/h—o SlIb
|~ S2b
|7 ~—}— S3b
}7»—}—o S4b
o —— S5b
| o»1—0 S6b
oo—}—0 S7b

4

Eo :}_o Seb
Db

o SBb

1\ 28 2268 v,

8-Channel Differential Analog Multiplexer
Complementary MOS (CMOS) .

Decode Truth Table

Ag | A1 | Ag | En OnP?ivxi'tCh
X |X | X 0 None
0 o 0 1 1
0 |0 1 1 2
0 |1 0 1 3
0 |1 1 1 4
110 0 1 5

1 ]0 1 1 6

1 ]1 0 1 7

1 ]1 1 1 8

Logic "1" = Vag > 2.4V
Logic "0 = Vg, <0.8V

The 100000225 is a double-pole 8-position (plus
OFF) electronic switch array which employs 16
pairs of complementary MOS (CMOS) field-effect
transistors designed to function as analog switches
In the ON condition each switch will conduct cur-
rent in either direction; in the OFF condition each
switch will block voltages up to 30V peak-to-peak.
The ON-OFF state of each switch is controlled by
drivers, which are in turn controlled by a 3-bit
binary word input plus an Enable-Inhibit input.
The truth table shows the binary word required to
select any one of the eight switch positions, pro-
vided a positive logic "'1" is present at the Enable
input. With logic "0" at the Enable input all
switches will be OFF. The logic decoder and the
Enable inputs will recognize voltages between

-0. 3 and 0, 8V as logic "'0" voltages, and voltages
between 2 and 15V as logic "'1'"* voltages. The
input can thus be directly interfaced with TTL,
DTL, RTL, CMOS and certain special P-MOS
circuits. Switch action is break-before-make.
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100000226

Pin Configuration

ADDRESS euT Ay [ 4 163 vee
cHIP SELECT cs O] 2 153 A AooRESS InPUT
WRITE ENABLE WE[]3 1410 A,  ADDRESS INPUT
OATA INPUT D, (4 I3PJ A5 ADDRESS INPUT
DATA outrut 5, CJ5 12070, OATA INPUT
DATA INPUT O, (6 np 6‘ DATA OUTPUT
DATA OUTPUT a‘z dr 1ol oy DATA INPUT
eno s s p Oy DATA OUTPUT
Logic Symbol

jo—r
Ay °zr—
—
b——

|04
Block Diagram

NRON ] —

= —

s 1«
A, =@ s - —

a 4 2 16 x 4 MEMORY
n ® 8 e CELL ARRAY

o= R m—

g8 | £ B

A 0@—‘ < — —
RO,
e WRITE AND SENSE

O-r s @ AMPLIFIER

jejooselels

0 B, 07 5; 0; B, 0y B,

High Speed Fully Decoded 64-Bit Memory

Pin Designations

VCC = Pin 16
Gnd =Pin 8

Pin Names

Dl-D4 ®esceccescccoe Datalnpl-Its
Ap-A3 .veeevevee... Address Inputs

WE.......co00000..  Write Enable
TS veeveveeeeennn.. Chip Select Input
01-04 «..vvvvu..... Data Outputs
Veogeseseveseeees.. Power (+5V)

The 100000226 is a high speed, fully decoded 64-
bit random access memory, using Schottky barrier
diode clamped transistors. Organization is 16
words by 4 bits,

An unselected chip will not generate noise at its
output during writing of a selected chip. The
output is held high on an unselected chip regard-
less of the state of the read/write signal.

The storage cells are addressed through an on-
chip 1 of 16 binary decoder using four input
address leads.

A separate Chip Select lead allows selection of
an individual package when outputs are OR-tied.
In addition to the address leads and the Chip
Select lead, there is a write input which allows
data presented at the data leads to be entered
at the addressed storage cells.
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100000080

Logic Diagram

100000227

Presettable High Speed Binary Counter

Ao 8 Co
Jm 9 2
3 Q 3 Q J Q
€LOCK 1
(L} A B c
§ g (T8 = T
cLocK2 Sg d 3 Sa __Rg
[0 . d
mrAmoasCP r‘ C?lg HM
:m : ::
RESET
(3R]
[L]] K (10) LA 3 DD““

Logic Diagram/Pin Designations

Vee = Pin 14
Gnd =Pin7
Truth Table
Input Ap By Co Dy
0 0 0 0 0
1 1 0 0 0
2 0 1 0 0
3 1 1 0 0
4 0 0 1 0
5 1 0 1 0
6 0 1 1 0
7 1 1 1 0
8 0 0 0 1
9 1 0 0 1
10 0 1 0 1
11 1 1 0 1
12 0 0 1 1
13 1 0 1 1
14 0 1 1 1
15 1 1 1 1

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

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

10" 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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00228
Pin Configuration DUO' Peripheral Driver
Pin Designations
Vee B, A; X2 Voe = Pin 8
8 7 6 5 Gnd = Pin 4
Truth Table
A B X
0 0 1
0 1 0
1 0 0
. 1 1 0
L-.l 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
Aq B, ) & 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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R
100000118 100000229
100000298 100000299
Pin Configuration Dual Sense Amplifiers
OUTPUT  OUTPUT Logic Diagram/Pin Designations
veeSTIGEE W SN0 2w STRBE (6o Voo, = Pin 1
MR RERLRERINERRARASRINIRIRER N I Vee =Pin8
Gnd 1=Pin 9
Gnd 2 = Pin 13
NC = No internal
b connection
Positive logic: W =AS
= - = - - —— Truth Table
1 2 3 4 5 b 1 8 Inputs Output
NC 1Al 1A2, —Vif +Veef \2Al 2A2, Vec A s W
INPUTS INPUTS
H H L
L X H
X L H

Definition of logic levels:

Input H L X
A* |Vip 2 Vrmax | VID € VTmin | Irrelevant
S |V1 2ViHEmin | V1 € VILmax |Irrelevant

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

100000231

€[]
GND []

G:1
1n[]2
1YE3
184 -
1c[]s

6

7

Y

14

13

12

1

10

2E

j V- (Substrate)

STROBE G
o—e

Functional Block Diagram

' 1c
VT
— D
1E
2c
A 2y 28
Ol
2€

Dual Peripheral Driver

Pin Designations
V+ =Pin 14
V- =Pin8
Gnd =Pin 7
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— )\ -
Cs; (1)O——— J (f;;:]

0, 112) 00 0010
Schematic
Output Circuit
4 Vee

o

FROM
10F8
DATA -
SELECT/ —

FROM ENABLE

GATE

0419

———
100000232
Pin Configuration 1024-Bit Field Programmable
\J ‘ Bipolar PROM
Ag 16 vee
‘ Pin Designations
as [ 2 15 : A7 i 16
A4 3 14 €S Gnd =Pin8
A3 Bl ] Cup The 100000232 is a fully decoded, high speed,
1024-bit, field programmable ROM, organized
Ao 5 12 04 as 256 words by 4 bits per word. The device
has an open collector output.
A 6 11 0
‘ 2 This PROM is supplied with all bits storing a
A 10 logical 1" (output high) and can be selectively
2 03 programmed for a logical "0" (output low). The
‘ addressing scheme for programming and reading
G E 9 : 04 the information in the system is the same.
Functional Block Diagram
A7 15)0—P 0
!
Asmg::‘;i;g?g:ss : 32 x 32 81T
Ag (2} ) ' x
A1 °ﬁf23f"s : MEMORY ARRAY
A3l O—p ¢ 3
13T
Ag 15}
M@ :32:::: 1/8 1] ] 178 "
A
TS, (131 O———<
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100CN0233 : 100000240

Pin Contiguration

INFATS OUTPUTM ou T
TPU
Vcc STROBE 4A 4B 4y 3A 38 3y
B RSRCRARLRERERERANRINER 9,__1
G 4A 4B 4y 3A 38
S 3y -
1A 1B 1Y 2A 2B 2Y
- —
1 'ANERIERRIERIRRIREAR:
SELECT 1A 18 1Y 2A 28 2Y GND
PUT
INPUTS OUTPU INPUTS OUTPUT
Logic Diagram
1A {2)
(4)
18 (3) 1
[
2A (5)
{6) 1 n 2y
28 —
[
3A (11) ~
[ (9)
3y
28 (10)
(14) )
4A
4]
(13) ) L
48 -1

"
SELECT S —Do«
STROBE G !ﬂ——cD——

><{>—

[

~ Quadruple 2-lLine-To-1-Line
Data Selector/Multiplexer

Pin Designations

VCC = Pin 16
Gnd = Pin 8

Positive logic:

Low logic level at S selects A inputs.
High logic level at S selects B inputs.

Function Table

Inputs Output
Strobe Select A B Y
H X X X L
L L L X L
L L H X H
L H X L L
L H X H H

Notes:

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

These monolithic data selectors/multiplexors
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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- 100000135 100000234

Pin Configuration 4-8“ Bidirecﬁonol
Universal Shift Registers
Vec QAo @8 Q¢ Qp cLock st so Pin Designations
B RARLRARIRERRERVARRIRERRE R NN Ve =Pin 16
Gnd =Pin 8
Qa Qg Qc A\ S1
cLock Function Table
CLEAR Y INPUTS ouTrUTS
o [P con S TP ok o o
R A B ¢ D L C |x x| X | X X |x x x x| L L L L
H |[x x| ¢ X X |x x X x|0ap Ogo Gco Opo
H H H t X X a b e d| s b c d
- - — H L H| 1t X H |X X x X| H 0a, Oga Qcn
tff203f1e{ssf77]]¢ o Y B IR ol Pl iy
CLEARSHIFT A B c D , SHIFT GND H oK L]t L X |X X X X|Ogy Oca Gps L
RIGHT v J/ LEFT W Ju o] x | x x |x X X X|0a0 Gso Gco Ooo
SERIAL  PARALLEL INPUTS  SERIAL
INPUT INPUT
H = high level (steady state).
1, = low level (steady state).
X = irrelevant (any input, including transitions).
t = transition from low to high level.
a, b, c, d = the level of steady-state input at
Typical Clear, Load, Right-Shift, Left-Shift, Inhibit, inputs A, B, C or D, respectively.
and Clear Sequences QAO’ QBO' QCO’ Qpo = the level of Qas QB,
Qcor Qny, respectively, before the indicated
aocx M /U U UUUUULUUUrUUUuUT steady-s?ate input conditions were estab-
eons 07T ! lished.
WIS (s 2T L R P _
frine ! i Q Q Qs = the level of Q5, Qp,
cean TH ' H An’QC %i‘l’Q ?nregxl)%%tively, before the most
’51‘#:‘{' = el recent { transition of the clock.
truts L et | T ] Iy NNy H
A L ! ;
'ASAU.!L 8 L E
wrots | c i ;
o_it ' Note: The 100000234 is a Shottky device.
Fu:::__j—i_rl I B
ouTPUTS oa__ _m L 1 o . .
acli The circuit contains 46 equivalent gates and
(00271 1 features parallel inputs, parallel outputs, right-
crenn oapr——SMIFT AIGHT—] »—smnu.sn—-l-—mmm—cin shift and left-shift serial inputs, operating-mode-
control inputs, and a direct overriding clear
line. The register has four distinct modes of
operation:
Parallel (Broadside) Load
Shift Right (in the direction Qp
toward Qp)
Shift Left (in the direction Qp
toward Q A)
Inhibit Clock (Do nothing)
Continued....
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Synchronous parallel loading is accomplished
by applying the four bits of data and taking
both mode control inputs, Sy and Sy, high. The
data is loaded into the associated flip-flop and'

— e
100000135100000234

Continved

and Sq is low. Serial data for this mode is en-
tered at the shift-right data input. When S; is
low and 81 is high, data shifts left synchronously
and new data is entered at the shift-left serial

appears at the outputs after the positive trans-
ition of the clock input. During loading, serial
data flow is inhibited.

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.

Shift right is accomplished synchronously with
the rising edge of the clock pulse when Sg ishigh

Logic Diagrams

100000135

PARALLIL moyTS
N

2.9

| LY

" ) ) 3

L;:

PARMLLIL OUTRUTS

acl-4

0¥
H

100000234

[ZTOTEVIN
A

bre

from s high levei 1o & low level.
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Pin Configuration

100000235

Triple 3-Input Positive-NAND Gate

Logic Diagram/Pin Designations

Vee 1C 1Y 3C 38 3A 3y
wl (3] [12] |u| Jw] |ef |8 Vo = Pin 14
2l Gnd =Pin7
:)o— Positive logic: Y =ABC
] , 4 .
J’ DF] Note: 100000235 is a Shottky device.
12 s s ss2
1A 1B 2A 28 2C 2Y GND
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Logic Diagram 2.Input, 4-Bit Digital Multiplexer
o Logic Diagram/Pin Designations
m Mﬂ om "m "un T(m e
e ! D Voe = Pin 16
o i g Gnd = Pin 8
Truth Table
So S1 fh
0 " 0 9 E
1 0 A
0 1 B
1 1 1

This 2-Input, 4-Bit Digital Multiplexer features
inverting data paths.

The 100000236 has open collector outputs which
permit direct wiring to other open collector out-
puts (collector logic) to yield "free'" four-bit
words. As many as forty four-bit words can be
multiplexed by using twenty of these devices in
the WIRED~-AND mode.

The inhibit state Sg = 81 = 1 can be used to

facilitate transfer operations in an arithmetic
section. :

Note: The 100000236 is a Shottky device.

100-222

L




DGC PROPRIETARY - This manual contains proprietary information of Data General Corporation (DGC) revealed for the limited se onl!
to service DGC equipment on the express condition that the information herein shall not ;.vo disclosed to t))therl, and shall not be rmud uy
whole or in part, or used in whole or in part as the basis for manufacture or sale of items, without written permission.

100000237

Pin Configuration Triple 3-|npuf POSifiV@-AND GOfO
Vcc 1C 1Y 3¢ 38 3A 3y Logic Diagram/Pin Designations
Il |l |2l nl Jw| |s]| |8 Vg = Pin 14
Gnd =Pin7
) Positive logic: Y = ABC
[: I Note: The 100000237 is a Shottky device,
11213 {e]]5[16[]7

1A . 18 2A 28 2C 2Y GND
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100000247 100000238
100000154 100000117

Pin Configurations

Al

Vee

2 I: In

" X1 GND
100000247 /100000238
52 2 X

7 6 lS

Al

Veo

|

Al

[ 2] X1 GND

Dual Peripheral Drivers

Pin Designations
VCC =Pin 8
Gnd = Pin 4

Truth Tables
100000247 and 100000238
Positive logic: AB=X
B Output X*

=O=O|>
-0 O
=000

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

100000154
Positive logic: AB=X
B | Output X*

=_OMO|X
-0 O
O b b b

*10" Output < 0. 7V
1mqn output S IOO[J,A

100000117
Positive logic: A+ B=X
A B Output X*
0 0 0
1 0 1
0 1 1
1 1 1

*1Q"" Qutput < 0.7V -
"1" Output < 100pA

These devices are general purpose dual peripheral
drivers, each capable of sinking two independent
300mA loads to ground. In the off state (or with
Ve = 0V) the outputs will withstand 30V. Inputs
are fully DTL/TTL compatible.
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100000233 100000240

Pin Configuration

INPUTS OUTPUT INPUTS
freed\ee, OUTPUT
Vcc STROBE 4A 4B ay 3A 38 3y

I ENENIEEME

—

ol

G 4A 4B 4Y 3A 3B

1A 18 v 2A 28 2Y

- [ —J

IRIRZIERIERIERILRIRALR.

SELECT 1A 18 1Y 2A 28 2Y GND

OuUTPUT
INPUTS u INPUTS ouTPUT

Logic Diagram

12)

1A

4
131 Gy

18

2A (s {
L {7)

2v
28 (6) g

aa (11)

{10) ) ol ¥

38

(14)

A
p (12)
a
w 02 l
m
SELECT S —Do-0<{>— s

stRose g 113! :{>

Quadruple 2-Line-To-I-Line
Data Selector/Multiplexer
Pin Designations
Voc = 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

(ol ol ol af- ]
<ol Wl ]
e
HE MMM | W
Hoee id

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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H c 8 A
' [ra Josr Ja m
e = 1 1 I 1 |

470 16 LINE DECODER

{4

15 ! ! ! !
it

256 BIT MEMORY
MATRIX ORGANIZED
168Y 16

4101
“NE

o
s ]
1 1
[
ALLALSS »
R J -
t +—
Bl -
e -

L%
CiCOUER

SAEASAEII

(G4

—
Pin Configuration 256-Bit Read-Write Memory
With 3-State Outputs
ADDRESS ADDRESS
INETS  oATA WRITE TS Pin Designations
vee [ H " INPUT ENABLE’G F E VCC = Pin 16
r__lS ITS lf_l?»_ljll{lllo 97 Gnd = Pin 8
cC H D W G F _J Positive logic:
A ) E Data out is complement of data which was applied
: ME Y b at data input.
Function Table
Inputs
~— H . H Memory| Write
! 2 3 [ AfLS LTy Function Enable*|Enable Output
\A_ B, MEl ME2 ME3 OUT- D GND - 5
PUL_ A\ Write (Store L L High Impedance
ADDRESS ADDRESS complement
INPUTS INPUT
of data)
Read L H Stored Data
Inhibit H X High Impedance
H = high level
L = low level
Functional Block Diagram X = irrelevant
* For memory enable:
AOORESS NPT L = all ME inputs low
wer 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

Continved

cycle) is available at the output when the write-
enable input is high and the three memory-enable
inputs are low. When any one of the memory en-
able inputs is high, the output will be in the high-
impedance state,

The high capacitive drive capability of the three-
state bus-connectable output permits expansion
up to 66, 304 words of N-bits without additional
output buffering. The functional capability of the
output being at a high impedance during writing
and the data input being inhibited during reading
means that both data inputs and outputs can be
connected to the data lines of a bus-organized
system without the need for interface circuits.

Word Capacity Vs. Loads

Maximum Number | Maximum Number
Loads |of Common QOutputs 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.

mh
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Pin Configuration

)

B DECODE
3 CONTAOL |0,
Dk
E ENABLE
ml
E"'- GND
E_ comp

TH S
ouTPUT
s AT

LB B EEIEEE

100000242

I

L
S

Four Channel Programmable Amplifier

Truth Table
Dy Do EN Selected Channel
L L H 1
L H H 2
H L H 3
H H H 4
X X L None

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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Pin Configuration

BANDWIDTH CONTROL

Schematic

HANOWIDTH
CONTROL

82

—Fow
A
0% 33
o uuy
L)
0 3y
v
{ou
iy ' eox
G”, un,t  Jowu o
[ ™ .
h
" m'\‘z 032
oy
uny 4“;:\ nio C1 $HI2 JHIT ML RIS as
200 16pf 316531 6xf28x  $800 0
oyt v

100000243

Wide Band, High Impedance
Operational Amplifier

This operational amplifier has very low input
bias current and is intended for use as a high
impedance comparator and a wide band ampli-
fier. The device provides very high gain, very
high slew rate and output short circuit protection.
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100000244

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

Pin Conliguration

This operational amplifier combines very high
slew rate and wide bandwidth with ultra-low

sANDWIOTH PIN-OUT input current and high input resistance.

The device may be operated inverting or non-
inverting, External compensation is required
only when operated at closed loop gains less
than three. An internal feedback capacitor is
provided to cancel phase shift in the feedback
loop due to input capacitance.

(TOP VIEW)
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Functional Block Diagram

100000245

ArAy Aghg CEy (13)
iy *G:u; i
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I. Setam
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a DE:. OECODERS
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32232
1:8

NCr
FUSE ARRAY

=D

=0

| T01:32
m Ay

2 OECODER
*

D mo‘

et 18
DECODER
)
e )o-q ):“ 3

A N
FROM 4 132
K9 i——e] DECODER

1024.Bit Bipolar Programmable ROM
(256 x 4 PROM, Open Collector)

Pin Designations

Vee= Pin 16
Gnd = Pin 8

The 100000245 is a Bipolar 1024 Bit Read Only
Memory organized as 256 words by 4 bits per
word, with open collector outputs. This device
is field-programmable.

Two chip enable lines are provided and the out-
puts are bussable to allow for memory expansion
capability.

Note: The 100000245 is a Shottky device.
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100000247 100000238
100000154 100000117

Pin Configurations

2 Ia |4.

81 X1 GND

100000247 /100000238

82 A2 X2

Y 6 |5

-

Al

Veo

Al

81 X1 GNO

Ve

Dual Peripheral Drivers

Pin Designations
Vee = Pin 8
Gnd = Pin 4

Truth Tables
100000247 and 100000238
Positive logic: AB=X
B Output X*

HOmO|x
- OO
Y =N-N=]

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

100000154
Positive logic: AB=X
B Output X*

1
1
1
0

O O
-0 O

*10" Output < 0. 7V
1" Output < 100p.A

100000117
Positive logic: A+ B=X
A B Output X*
0 0

O MmO
o

1
1 1
1

*10" Qutput < 0.7V
1" Qutput < 100p.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

C = OV) the outputs will withstand 30V. Inputs
are fully DTL/TTL compatible.
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100000248

STROSE OUTPUT

A A

15 'u

Pin Configuration

OUTPUT STROBE  NO

lu |12

V+
V-
Gnd 1
Gnd 2

Sense Amplifier

Pin Designations

= Pin 16
=Pin 8
=Pin9
= Pin 13

Caxv

Iz 3
)
CIFFERENTIAL
INNUT A

In-ls
- +

REFERENCE
1NyT

lo ?
—

DIFFERENTIAL
T 8

Il
v

These dual core sense amplifiers convert bipolar
millivolt-level memory sense signals to saturated
logic levels, The design employs a common
reference input which allows the input threshold
voltage level of both amplifiers to be adjusted.
Separate strobe inputs provide time discrimination
for each channel. Logic inputs and outputs are
DTL/TTL compatible,
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100000249

bin Configoration Positive-NAND Gate

Logic Diagram/Pin Designations

alin 1 [ l_i_l M Ve = Pin 14

Gnd =Pin 7

Note: The 100000249 is a Shottky device,
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100000250 -

Pin Configuration

W =

Quad Exclusive-OR Gcﬁe

Logic Diagram/Pin Designations

Gnd =Pin 8
Truth Table
A|lB|Z|7Z
L|IL|L|H
L|H|H|L
H|L|{H|L
H|H|L|H

H = High Voltage Level
L = Low Voltage Level

The exclusive OR gate produces an output when
the inputs are complementary. Two gates have
an additional inverted output which provides
directly a compare capability. The Boolean
expressions for the gates are: Z = AB + AB;

Z = AB + AB.
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100000252 100000128

Logic Symbol
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Logic Diagrams
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Pin Configuration
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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 |NocChange
L H (03 4 H Count Up
L H H Ccp 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 synchronou
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 (CPyy) or Count-Down Clock (CPp):
The direction of counting is determined by which
clock input is pulsed while the other clock input is
High. (Incorrect counting will occur if both the
count-up clock and count-down clock inputs are
Low simultaneously.) 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.

Contimued ....

]
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100000252 100000128

Continved

Logic Equations for Terminal Count
Bot.h counters have a parallel load (asynchronous)
100000252 facility which permits the device to be preset.

Whenever the parallel load (PL) input is Low, and

TCy =Qp-Q1-Q2-Q3-CPy Master Reset is Low, the information present on
c .. A A the Parallel Data inputs (P5, PR, P, Pp) will be
TCp Qp-Qq-Q2-Q3-CPp loaded into the counters an ’appg.:ir ocn’ theD outputs
independent of the conditions of the clock inputs.
100000128 When the Parallel Load Input goes High, this in-
_ — formation is stored in the counters and when the
TCy = Qp-Qq-Q3-0Q3-CPy counters are clocked they change to the next ap-
A A = = propriate state in the count sequence. The
TCpb = Qp-Qq-Q3-Q3-CPp 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 (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

State Diagrams clock input of the following counter.

The terminal count-up outputs are Low when their
100000252 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 clock inputs
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 thatwhen
both are activated the counters will be reset.
(Obviously, both parallel load and master reset
must not be deactivated simultaneously for pre-

dictable operation.) L

COUNT uP —
COUNT DOWN ====---
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%
— 100000255 d
g

256 Bit Bipolar'Random Access Memory

Pin Configuratior

—\J Logic Diagram/Pin Designations !
16 Vce  SUPPLY VOLTAGE el ag / en '

T A7  ADORESS VCC = Pin 16 |

AL A ADDRESS . !
3 Gnd = Pin 8 ;
13 D1 DATAIN |

12 WE WRITE ENABLE

" A;  ADDRESS Truth Table |
10 Ag  ADDRESS - . ‘
9 Ag ADDRESS Chip Write |

. Select | Enable | Operation Output

All Low | Low Write | Complement of
‘ data input

All Low | High Read Complement of
written data

Logic Diagram One or Don't Hold High
More Care
High

ADDRESS Ay
ADDRESS Ag
ENABLE £
ENABLE 3
ENABLE €3
DATA OUT 00
ADDRESS Aq
GROUND GND

AEEEREEE

o ~w s W -

[TTTEETd

ADD 16 WWORD X 16 81T The 100000255 is a fully decoded static bipOIa.r #
BUFFER DECODER mEwoRY 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.
LT T Memory Operation ‘
ENABLE BIT SELECT Read @

BUFFER
” l l ” ] ] ] ] ]ﬂ The memory is addressed with the Ay-Aq inputs

| DECODER which select one of the 256 words. e chip is
P'—l enabled by making all chip enables low. If any

1 or all chip enables are high the chip is disabled.
BUFFER outeur |_00 If the write enable is high and the chip is enabled
BUFFER o6 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~-Aq inputs
which select one of the 256 words. The chip is
enabled as in the read cycle. If the write enable
is low the data on the data input pin is writteninto
the addressed word. The data out of the memory
during the write cycle is the complement of the
data written in. This allows checking of the stored
data during the write cycle.

Memory Expansion Rules . !

1. To expand the number of bits in the word:
tie corresponding address pins together, tie
write enable pins together, and bring data in
and data out independently.

2. To expand the number of words:
tie corresponding address pins together, tie
write enable pins and corresponding data in
and data out pins together, and use the higher @
order system addresses in conjunction with :
the chip enables to pick one row of packages.

S R ;
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H
Pin Configuration j

- 100000256

S

16

15

14

13

12

11

10

Vee Pin Designations
Gnd =Pin8
CE,

CE electrically programmable, fully decoded TTL
1

1024.Bit Programmable Bipolar
Read Only Memory

The 100000256 integrated circuit is a high speed,

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.
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Dual D-Type Edge-Triggered Flip-Flop
Pin Connections . . . . .
PRESET PRESET Logic Diagram/Pin Designations
CL4 &]0 Vcc = Pin 14
Gnd =Pin "7
3 c Q 5 11 c Q 9
Function Table
Inputs Qutputs
2 =16 12 =18 —
0 Q D O Preset Clear Clock D| Q Q@
l 3 L H X X| H L
1) 1) H L X X! L H
CLEAR CLEAR L L X X | H* H*
H H t H| H L
H H t L| L H
H H L X|Q Q
Alternate Pin Connections
PRESET PRESET H = high level (steady state)
. 3 L = low level (steady state)
X = irrelevant
3 s " 8 = transition from low to high level
C Q C Q Qo=the level of Q before the indicated input con-
ditions were established.
* = This configuration is nonstable; that is, it
2 15 12 . will not persist when preset and clear inputs
—Qq0 Q O [ QfF—— return to their inactive (high) level.
Ta Tw
CLEAR CLEAR

100-240

TN




D -

tocsce Sl‘!coepl;néié'rcm:‘y m:::ls n::nual contains proprietary information of Data General Corporation (DGC) revealed for the limited purpose only

o o S qorpus n Ion h el express condition that the information herein shall not be disclosed to others, and shall not be reproduced ia
’ ed in whole or in part as the basis for manufacture or sale of items, without written permission.

Pin Configuration |

Y4 .
OUTPUT - Oy 1 16— V(cc - SUPPLY VOLTAGE
OUTPUT -07 —2 15— E) - ENABLE
OUTPUT -03 —{3 14— A4 - ADDRESS
OUTPUT -04 — 4 13 }— A3 - ADDRESS
OUTPUT -05 —15 12}— A - ADDRESS
OUTPUT -0 — 6 11— A1 - ADDRESS
OUTPUT -07 — 7 10 — AQ - ADDRESS
GROUND ~GND ——{ 8 9}— o0g-ouTPUT -
Low = Enable
Block Diagram
r— MOST SIGNIFICANT ADDRESS
0
A O— :
A3 O— ADDR. |
BUFFER 32x8
A2 O— .:;.;? : MEMORY ARRAY
A; O— oEecooe |
o |
% 3|
i O———— | ENABLE
! GaTE I , OUTPUT BUFFERS
Og 07 Og Os ©Os O3 02 Oy
N.OST SIGNIFICANT

DATA BIT

100000258

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

Pin Designations
Vec=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 Q for driving capacitance
on the memory output; no pullup resistor is re-
quired. When the chip enable is low, Dy and
Dy are off and either Qq or Qy is on, depending
upon the data in the memory array. When the
chip enable is high, D1 and Dy are on and Q1 and
Qg 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
A, which select one of 32 words. To enable the
onfrputs for a readout, enable E1 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 Triple 3-Input Positive-AND Gate
With Open-Collector Outputs

Vee 1C 1Y 3C 3B 3A 3Y
" 13 12 1 10 S ]

Logic Diagram/Pin Designations

Vee = Pin 14
Gnd =Pin"7

3 ) Positive logic: Y = ABC

Note: The 100000259 is a Shottky device.

1A 1B 2A 2B 2C 2Y GND
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~ 100000260

Triple 3-Input Positive-NOR Gate

Pin Configuration

Vvee ¢ 1y 3¢ 38  3A 3Y Logic Diagram/Pin Designations
Gnd =Pin 7

Positive logic: Y = A+B+C

1A B8 2A 28 2C 2Y GND
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100000261 §

Phase Locked Loop

Pin Configuration

Pin Designationg

v
Input
Input _ %
VCO Output |
Phase Comparator VCO Input |
Reference Output ‘
Demodulated Output
External R for VCO
Efternal C for VCO
v .

o:ooo-agsm.bww»—n

[y

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

Functional Block Dfugram ‘
phase comparator, an amplifier and a low-pags

v

filter,
10
toweass Fiven e T 2 The center frequency of the device is deter-
weur O—— puase aeurier] o 17O oeMoo. ouTeut mined by the free-running frequency of the
o "";’“ v oner.oumuT VCO; this frequency can be adjusted externally
o with a resistor or a capacitor. The low-pass
JT.F . 1 filter, which determines the capture character= '
veo istics of the loop, is formed by an internal
resistor and an external capacitor.
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i 100000262 — ]
Pin Cenfiguration “Quadruple 2-Input Positive-NOR Gate
Vcc 4Y 4B 4A 3y 3B 3A Logic Diagram/Pin Designations
wl |3 Ju2] Inl ol |9] 8] Voo =Pin 14
Gnd =Pin 7
Positive logic: Y =A+B

1Y 1A 1B 2Y 2A 2B GND
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100000263 ©

Pin Configuraticn

A )

OUTPUTS
/\

vee /'t 9 a b ¢ d

1%’ 15 “ 13 2 )] 10
t g a ¢
By

B C LTRBORBI D A

d e

!—JI_:T——

T

2 3 5 1 ]
B [ LAMF RB RB [s] A GND
TEST OUT. IN-
INPUTS PUT PUT INPUTS
Positive Logic See Function Table .
Logic Diagram
. 113) OUTPUT
g L]
weut_m —+—
A
rn,
-
et 1 sen 1121 outruT
- [D
1'0:\"‘3'_.D “: 1) ouTe
ut
€
P i |
WPUT 6 1
18! @1
e D I { 101 ousrur
s
D ,
L]
e d " outrur
RPPLE (LANKING v
ouTrut —T
L
08! ouTRyT
| 1
LAM? TEST (2 4
eyt
-
+— 14!
norLs o anmimG 2 l w‘,""
A —

BCD-To-Seven-Segment Decoder - Driver

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

Function Table

Decimal
or
Function

Inputs
RBI

Outputs
albfcijd |e|f |g

BI/RBO*

Note

0 On [On|{On|On{On|OnfoOff| 1

Off |On | On | Off | Off | Off | Off 1
On |On | Off|On [On |Off|On
On [On {On |On |Off|Off|On
Off|On | On | Off| Off|On |On
On |Off{On |On |Off|On {On
Oft|Off| On {On {On {On {On
On [On | On | Off| Off| Off| Off
On [On{On{On|On|On|On
On |On|Oft|Off{On |On
off|off| Off| On | On |Off|On
Off| Otf| On |On | O1f|OLf| On
Off|On | Off| Off| OLf}On |On
On |off| Off| On | Off{On |On
off|oft{ Offf On | On |On [On
off| oft| otf} off| off| Off| Off
off| off| ott| orf| oft|ottjott| 2
oft| ott] ofef| ott] offjotejott] 3

W |31 O U I DD =

L~
- O

o b b
I

]
R

r:x:::::::::::::z::::::::::n:::n::s

PREIE T BN 0 B o B o Ol i [~
PRI BB R R ol I B | 2 2]
PRI N - R ol E I i o - B

EEEIEEE R I E R R B ]
PRI R A E TR T o T B ol - I
mot pe]mom oo omm o omomfd M ox oxxM XWX
o
E

LT On|On|On{On|OnjOnjOn| 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....

e ——

(
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100000263

Continued

-7

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

|

— —

|_

°|

Nl
ol ]

9 10 11 12 13 14 15

Segment ldentification
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I

100000264

Pin Configuration Dual 4-Input Positive-NAND Buffer
vece 2D 2C NC 2B 2A 2Y . X
Logic Diagr Pin Designations
R Rk 12 )| 10 9| |8{ am/ &
Vee = Pin 14
Gnd =Pin 7
Positive logic: Y = ABCD
Note: The 100000264 is a Shottky device.
11112 3 4 5 s |7 '
1A 18 NC 1C D 1Y GND
R
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R

Pin Configuration

100000265

Vce 6A 6Y 5A 5Y 4A 4y
| (3] 2] [u]l [w] [s] [s] .
— - - -

1 2 3 4 5 ] 1
1A 1Y 2A 2Y 3A 3y GND

Hex Schmitt-Trigger Inverter

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

Positive logic: Y=4A
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I 100000266

. 64.Bit Random Access

Pin Configuration *Read /Write Memory
Vee Logic Diagram/Pin Designations
T (O (S [N [ |n o e Ve = Pin 16
l 1 ] Gnd = Pin 8
Ay A2 A3 Ds S¢4 D3 Truth Table
Memory } Write
—{ Ao . Sz~ Enable |Enable | Operation Outputs
ME WE D, S, D S 0 0 Write Hi-Z State
? 0 1 Read Complement of
' Data Stored in
Memory
| 2 3 4 5 6 7 8
l I 1 X Hold Hi-Z State

GND

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
Functional Block Diagrom 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
"] gtate, 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

l one selected memory exhibits the normally
totem-pole low impedance output characteristics
of TTL. :

4

1

»

assarst
L1

LR
EEmnE
gL

EEm
]

i)

.
>>>

sata
—Ts

7Yy

N

i

S
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Pin Configuration

BALANCE/ | ~— Ll

COMPENSATION

INPUT 2 oy

INPUT 3 e

]

— s

100000267

COMPENSATION

v+

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 30V, and
the output can be clamped at any desired level
to make it compatible with logic circuits.
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_— n—
100000268
Pin Configuration Dual Operational Amplifier
R
OUTPUT A E ~ 5 v+
2 13 The 100000268 consists of two identical high gain
OuTPUT
LAGA L] | ] outeute operational amplifiers. These three-stage ampli-
é 12 outpPUT fiers use class A PNP transistor output stages
T { n — LAGS with uncommitted collectors. The outputs may
.- ] INPUT be ORed for use as a dual comparator or they
5 TR may function as diodes in low threshold rectifying
NON INVERTING iy
INPUT A L—.. hd :l circuits.
INVERTING Li.. L_Jfl NON INVERTING
INPUT A
7 8
INVERTING
v- [ : INPUT a'

F
S N )
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100000140 100000141 100000142 100000148
100000149 100000215 100000216 100000217
100000218 100000219 100000269 100000270
100000271 100000272 100000273 100000274
100000275 100000276 100000277 100000278
100000279 100000280

P. ’. i . . .
in Configuration : 256-Bit Bipolar Read Only Memory
: \J
0] E E Vee Logic Diagram/Pin Designations
QZE ECE VCC=Pin 16
: Gnd =Pin 8
0]
3 (E] 14] A,
o E‘ 31 A These high speed, electrically programmable,
4 ‘ , 3 fully decoded TTL bipolar 256-bit read only
3 12 memories are organized as 32 words by 8 bits.
05 E A2
0. [E] 1] A, Memory expansion is simple; three-state outputs
6 are provided on the 100000215; uncommitted col-
07 7 E AO . lector outputs are provided on all other devices.
\ Each device has on-chip address decoding and
eNo[8] (9] 08 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

i for both programming and reading.
Of O, O Oy, O, O3 O, O, prog £ e

9 7 Ts T.’s ’jo 03 ]z ]1
OUTPUT CHIP 15
BUFFER enasLe [ OCE

256 BITS
(32 x 8) Vee (1

MEMORY R
CELLS

10F 32
DECODER

ADDRESS
BUFFER

l
A,

0 Ay Az Ay A,
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100000281

Quadruple 2-Input Positive-NAND

Pin Configuration

Schmitt Trigger-
vVce 4B 4A 4y 3B 3A 3y
14 13 12 1" 10 9 81 Logic Diagram/Pin Designations
d d Vce = Pin 14
n 1ml Gnd =Pin 7

Positive logic: Y = AB

‘Du E]DD Note: The 100000281 is a Shottky device.

1 2 3 4 5
1A 18 1Y 2A 2B 2Y GND

. REV, 02 |
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Logic Diagram | 2-Input 4-Bit Digital Multiplexer
A0(1) aCF(Z) A?‘(6) s(';(5) :‘)2(10)'02(11l ‘T:IISD'J(M) LOg'lc Diagram/Pm DeSignaﬁons
o Do ! Ve = Pin 16
[ | ] Gnd =Pin 8
Truth Table
' : S S
13) (@ (12) (13) 0 1 h
) [N 2 3 0 0 B
1 0 A
0 1 B
1 1 0
This 2-input, 4-bit digital multiplexer features
non-inverting data paths.
The inhibit state Sg = S1 = 1 can be used to
facilitate transfer operations in an arithmetic
section.
R— —
REV, 02
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100000283 l

Pin Configuration Low Power Dual Retriggerable Resettable
Monostable Multivibrator

1o E__IJ vee j 16 Logic Diagram/Pin Designations
20 E :I 15 Voe = Pin 16
1] 2 o
Gnd = Pin 8
O || 0
‘ ET a coo—:] 13 Triggering Truth Table
. o -
. |: a o _::I 12 Pin Numbers
] |- 5(11) | 4(12) | 3(13) | Operation
s [ Ht. Sadi R H-L | L H Trigger
7 E ”:] 10 H L-H H Trigger
8 E GND 9 X X L Reset
Notes:
H = High Voltage Level > Vig
L = Low Voltage Level < Viq,
X = Don't Care (either H or L)

H—-L = High to Low Voltage Level transition
L-H = Low to High Voltage Level transition

Cx Ax |
vee Yec | This dual resettable, retriggerable monostable
R E) sl e multivibrator has two inputs per function, one

Functional Schematic

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

N oo external capacitor is rapidly discharged and then

qQp—— 8 [+

Co

0 allowed to charge. An input cycle time shorter
T T than the output cycle time will retrigger this
M s device and result in a contimious 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.

REV. 02
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100000188 100000284

, pin Confiaurati Hex Inverter
‘ m ontiguraiion .

With Open-Collector Outputs
Vece 6A  6Y 5A 5Y 4A &Y Logic Diagram/Pin Designations

w| 3| Ji2| nf jw| fs| [8] Ve = Pin 14
Gnd = Pin 7

Positive logic: Y=4

Note: The 100000188 is a Shottky device.

11 213 a[|s[|s 7
1A 1Y 2A 2Y 3A 3Y GND

REV,
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100000287 ]

Pin Configuration

SIS Sl

INPUTS
vee /F E D c 8 A
(wl Jal el {n]llw]l |e] |s
F E D Cc 8
G A
T X
H 1 EVEN ODD
e — — — —
1 2 3 4 5 s 7
G H NC | p3 z GND
INPUT , EVEN oDD
INPUTS
QUTPUTS
Logic Diagram

9.-Bit Odd/Even:Parity Generator/Checker

Pin Designations

VCC = Pin 14

Gnd =Pin 7

NC = No internal
connection

Function Table

H = high level
L = low level

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
by cascading.

Number of Inputs A Outputs
Thru I That Are High sEven | z£0Odd
0,24,6,8 H L
13,5179 L H

100-258

REV. 02 |




DGC PROPRIETARY - This manual contains p}oprletar 1
y information of Data General Corporation (DGC) revealed for the limited se onl,
:’hzg‘;‘ﬁnmctequlymem on the express condition that the information herein shall not bepodisdnsed to :J.m, and .rmncm'en be rﬁ'fo?um"d
part, or used in whole or in part as the basis for manufacture or sale of items, without written permission.

o .
Pin Configuration Three-Terminal Negative Regulator
3-lead Metal Box
The 100000290 is a three-terminal negative
ouTPUT regulator with a fixed output voltage of -12V.
This device needs only one external component --
2 INPUT a compensation capacitor at the output.
° (CASE)
GND /
3
1
\ . .
BOTTOM VIEW - .
Schematic
.':. +
L LG8 “2 Y
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100000292

Voltage Comparator/Buffer

Pin Configuration

GROUND | === U e § V*
INPUT 2 —}I——r—— 1 0UTPUT
INPUT 3 emed b—— 6 BALANCE

V=4 e p—— 5 BALANCE

OR'd.

Pin Designations

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
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

Pin 8
Pin 4
Pin 1

100-260
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N
Pin Configuration Operational Amplifier
Pin Designations
V+=Pin 7
BALANCE — L sALANCE V-=Pin 4
NC _2 L +
v The 100000293 is a monolithic operational ampli-
% fier internally connected as a unity-gain non-
] | 6 inverting amplifier. The device has internal
INPUT ouTPUT frequency compensation and provision for offset
balancing.
-4 5
V™ —y BOOSTER
REV, 02
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NC

NC

SALANCE/
COMPENSATION-Y

INPUTS <‘ >_| —" Vv which simplifies its application since no external
] + 19 OUTPUY components are necessary for operation. How-
® BALANCE/ ever, external frequency compensation may be

v b= =% COMPENSATION-) added for optimum performance.

e T e For inverting applications, feed-forward com-
pensation will boost the slew rate to over 150V/us
and almost double the bandwidth. Overcompen-
sation can be used with the amplifier for greater
stability when maximum bandwidth is not needed.
A single capacitor can be added to reduce the
0. 1% settling time to under 1ys.

)

100000294

Pin Configuration ‘

1 o

p J—

3 oy

U

pe 4 NC
pe=e1] NC

pe=12 COMPENSATION- 2

Operational Amplifier

Pin Designations
V+="Pin 11
V- =Pin 6

This precision high-speed operational amplifier
has internal unity gain frequency compensation,

100-262
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Pin Configuration

100000295

\J/

\L]
INPUT prm—— V¢ ¢
\L)
TERMINATION INPUT
12
INPUT TERMINATION
4+ - >
4 "
STROBE emmmmmmeuny INPUT
5 -t 10
RESPONSE TIME emmmsoseanny e STAQBE
5 9
OUTPUT e e RESPONSE TIME
? ]
GROUND e peees QUTPUT
Schematic
ALS7ONSL TIVE
canTRoL
v
3N
9 > B 3
> a2 a1 s
> su ® T 18

AAA
Vv
H

L(_..
MONINVEATING
wyt

o

)y
195

outrvl

v W
at ) <
L " 113 <
<
"o e
wsS
>
<
Ll 2 :‘:'
113 >
ISVERTING AAA
(L) v STROBL

Dual Line Receiver

Pin Designations
Voo =Pin 14
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 4.Bit Magnitude Comparator
DATA INPUTS Pin Designations
A
vee A3 B2 A2 A1 BT A0 BO VCC = Pin 16
IR CRERERERLRERRARANRINIR RER ) Gnd = Pin 8
A3 Bz A2 Al Bl A0 - . Function Table
83 B0 Cascading
A<B A<B A>B A>B A=B A< B Comparing Inputs Inputs Outputs
IN "IN IN QUT OuT OuT A3, B3|A2, B2[Al, B1[A0, BO|A>B A<B A-B|A>B A<B A:-B
A>B3| x X X X X X|H L L
- | A<B3| X X X X X X|L H L
1 211314 1S[|6]]71]8 A=B3faz>B2| X | x | X x x]H®H L. L
o83 \A- BA-BABA-B A-BA B GND . A3=B3 |az<B2| X X X X x| H L
INPUT ¢ ASCADING INPUTS OUTPUTS ::::: ‘:::2: ﬁzgi : z z : z : i
A3=B3 |A2=B2 [A1=B1|AO>BO| X X X | H L L
A3=B3 |A2-B2 |A1=B1|A0<BO| X X x| L H® L
A3=B3 |A2=B2 [A1=B1|A0=BO| H L L | H L L
A3=B3 |A2-B2 |A1=B1|A0=B0{ L. H Ll L H L
Logic Diagram A3=B3 |A2=B2 |A1=B1 |A0=B0| L L H L L H
A3=B3 |A2-=B2 [A1=B1{A0=BO| X X H| L L H
A3=B3 |A2-B2 |A1=B1{A0=BO| H H L | L L L
D_w A3=B3 |A2-B2|A1=B1fA0=BO| L L L|H H L
A3 (15} 4
B De H = high level
L = low level
3 i X = irrelevant
s Ly
=D,
=| »: This four-bit magnitude comparator performs
az W3 D"" | - comparison of straight binary and straight BCD
2 wa { (8-4-2-1) codes. Three fully decoded decisions
s @ = ® for two 4-bit words (A, B) are made and are
el ~s | externally available at three outputs. This de-
vice is fully expandable to any number of bits
a2 - without external gates. Words of greater length
A1 ™\ = . <
g 1 F L may be compared by connecting comparators in
=), ; cascade. The A>B, A<B, and A=B outputs of a
s Taas | 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.
O

Note: The 100000296 is a Shottky device.
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Pin Configuration Data Selector/Multiplexer
DATA INPUTS DATASELECT Pin Designations
/\
vee /a 9 10 " 12 T 15 VA 8 e\ = Pin 24
28 23 22 2 20 19 18 ) 16 15 1® k} VCC Pm
Gnd = Pin 12
conomom e Function Table
¢ ¢ Inputs
[T 1) B4 €3 ¢ 0 o w Select Strobe Output
DCBA] S W
XXXX H H
2 3 4 5 [ 7 8 9 10 " 12
N s ‘W ' ? "0, SIROBE gg,' ;?CD{@' GND LLLL L 'E_:ﬁ
UDATA INPUTS L L L H L -E—l
LLHL L E2
LLHHEH| L E3
LHLL | L E4
LHLH L b3}
LEHHL | L E6
Logic Diagram J—
LHHH L E7
= > HLLL]| L B
to— HLLH| L B3
ot \ HLHL | L EI0
. J
@ —\ HL HH L ET1
P — HHLL L ET2
ot — HEHLH| L ED
HHHL | L El4
€ 131
HHHH L ED
€ 2)
o = H = high level, L = low level, X = irrelevant.
-w.;ﬁ a2 ~= | E0, E1.... EI5 = the complement of the level
of the respective E input.
& 122)
o2 This monolithic data selector/multiplexer con-
e 20 tains full on-chip binary decoding to select one-
.:__—) of-sixteen data sources. The strobe input must
€1z M0 be at a low logic level to enable this device. A
. =D high level at the strobe forces the W output high
et and the Y output low. The 100000297 has an
I inverted (W) outpat only.
1 L0
N
X
é A 118) A'
'ﬂ‘:k‘lcv')ﬁ ¢ 1N ' C o
~N
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100000118 100000229
100000298 100000299

Pin Configuration: Dual Sense Amplifiers
OUTPUT _ _OUTPUT Logic Diagram/Pin Designations
STROBE |w GND 2w STROBE GND .
Vee+ IS 2 2S NC | VCC+ = Pin 16
e sl {e{jnfjuo]]s Voc =Pin8
Gnd 1="Pin 9
Gnd 2 = Pin 13
NC = No internal
connection
Positive logic: W =743
s 5 5 - ] 8 Truth Table
! 2 3 Inputs Output
NC 1AL 1A2, —Vio¢ +Veef 2Al 2A2, Ve A s W
INPUTS INPUTS
H H L
L X H
X L H
Definition of logic levels:
Input H L X
A* \Vip 2Vrmax | ViD € Vmin | Irrelevant
S VI }VIHmin VI < VILma.x Irrelevant
* A is a differential voltage (Vyp) between Al and
A2. For these circuits, Vip is considered
positive regardless of which terminal is positive
with respect to the other.
S I
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Arithmetic Logic Units/Function Generators
Pin Configuration Pin Designations
Designation Pin Nos. Function
vee ! a1 (3] AIIN'X':I A3 wY o e W;:t“lx s fa As’ A2, AI’ Ao 19’ 21, 23, 2 Word A Inputs
2] {23] [22] [20] 20| Joo] {ua] [l Jos] {1s] Jue] [0a B3, B2, B1, BO| 18,20,22,1 Word B Inputs
| | 1 l | | | ] 3, 82,81, 80 3,4,5,6 | Function-Select
av 8v A7 82 A} B) G Caa P A‘B Inputs
" b Cn 7 Inv. CarryInput
M Mode Control
A0 $) $2 3] S0 C M 50 F1 2 Input
T T T F3,F2,F1,F0| 13,11,10,9 Function Outputs
1 2 3 4 - [§ ? ] 9 10 " 12 A=B 14 Comparator
\ - - stXI:I - /A OUI\"{"S / ” outwt
P 15 Carry Propa-
gate Output
Cnd 16 Inv, Carry
Output
G 17 Carry Gen-
. erate Qutput
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 (S0, S1, S2, S3)
and include addition, subtraction, decrement and
straight transfer. When performing arithmetic
manipulations, the internal carries must be
enabled by applying a low-level voltage to the
mode control input (M). A full carry look-ahead
scheme is made available for fast, simultaneous
carry generation by means of two cascade-outputs
(pins 15 and 17) for the four bits in the package,
When used in conjunction with 100000100 or
100000170, full carry look-ahead circuits, high-
speed arithmetic operations can be performed.

If high speed is not of importance, a ripple-carry
input (Cy) and a ripple-carry output (Cp.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 intep.
preted as follows:

Continued. . , , .
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100000084 100000169 100000306 B

Continved
Table 1 Pin No. | Active-high data | Active-low data
Active-High Data Table 1 Table 2
Selection M=H M = L: Arithmetic Operations JO
Logic AO AO
S3 S2 S1 SO | Functions Cn = H (no carry) Cn = L (with carry) -
LLLL|F=A F=A F=APlus1 1 Bo By
LLLH|F=A+B |F=A+B F=(A+B) Plus1 -—
LLHL (F=AB F=A+B Fz(A+B) Pls1 23 A1 Al
LLHH|F=0 F = Minus 1(2's Compl) | F = Zero 29 By §1
LHLL |F=AB F = A Plus AB F = A Plus AB Plus 1 ) _
LHLHI|F=8 F = (A + B) Plus AB F =(A+ B) Plus ABPlus 1 21 A2 A2
LHHL |[F=A@B | F=AMinus BMins1 F = AMimns B —
LHHH/|F=aAB F = AB Mimus 1 F = AB 20 By By
HLLL|{F=A+B | F=APlus AB F = A Plus AB Plus 1 19 . A3 K3
HLLH|F:A®B |F=APlusB F=APlus BPlus 1 .
HLHL |FeB F = (A + B) Plus AB F = (A + B) Plus AB Plus 1 18 B3 B3
HLHH|F=AB F = AB Minus 1 F = AB 9 —
HHLL |[F=1 F = APlus A* F=APlusAPlus 1 Fo Fo
HHLH|F=z=A+B |F=(A+B PlusA F = (A + B) Plus A Plus 1 10 F F
HHHL |F=A+B | F=(A+B PlusA F = (A + B) Plus A Plus 1 1 _1
HHHH|F=A F = A Minus 1 F=A 11 Fy Fo -
= Each bit is shifled o the next more significant position. 13 F3 F3
7 [ Cn
Table 2
16 €n+4 Cn+4
Aclive-Low Data P
Selection | i‘l =’H M = L: Arithmetic Operations 15 x P
onie —
s3sz2s1sol F‘uncﬁions Cp = L (no carry) Cp = H (with carry) 17 Y G
LLLL|JF=A F = A Minus 1 F=A
LLLH|F=AB F = AB Minus 1 F=AB
LLHLI|FP=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
LHLL |F=A<B |F=APus(A+B F=APlus(A+B Plus1 addition where the 1's complement of the subtra-
LHLH|F=B F = ABPlus (A + B F = ABPlus (A + B) Plus 1 hend is generated internally. The resultant out-
LHHL|F=AQB |F=AMnusBMinms1 | F=AMinusB put is A-B-1, which requires an end-around or
LHHH|F=A+B |F=A+B F=(A+B Plus1 forced ca.rryto provide A-B
HLLL |F=AB F = APlus (A + B) F=APlus(A+ B) Plus 1 :
HLLH|F=A®B |F=APlsB F = A Plus B P . .
el iy B@ . g ;:fml‘:‘n: prus 1 These devices can also be utilized as comparators.
HLHEH|FPeAsB |FaAsB F=(AsB) Plus 1 The 1}.=B output is internally decoded from the
HHLL|P=0 F = A Plus A F = A Plus A Plus 1 function outputs (F0, F1, F2, F3) so that when
HHLH|F=AB F = AB Plus A F = AB Plus A Plus 1 two words of equal magnitude are applied at the
HHHL |F=AB F = AB Plus A F = AB Plus A Plus 1 A and B inputs, it will assume a high level to
HHHH|F=A F=A F = APlus 1 indicate equality (A = B). The ALU should be in

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

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 (Cp,4) can also be used to
supply relative magnitude information. Again,
the ALU should be placed in the subtract mode
by placing the function select inputs S3, S2, S1,
S0 at L, H, H, L, respectively.

(Figure 1) (Figure 2)
Input | Output | Active-high | Active-low
Cn Cn+4 Data Data
H H ALB A> B
H L A>B A<B
L H A<B A>B
Continued.... L L A>B A<B
100-268 REV. 02
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100000084 1000001692 100000306

Continved

Figure 1
(2) (1) (23) (22) (21} (20) (19) (18)
Ap Bg Ay B4 A2 B2 A3 B3
) —9—QCn 100000084,
100000169 OR A=B p—[14)
8l M 100000306
Fo F1 F2 F3 Cpua Y X
(9) (100 (1) (13) (16) (17)(15)
l
(:Ii) (T) (‘i) (jz) (14) (IIS) (j) (T
Yo Xo Y1 X Y2 X2 Y3 X3
100000100 Xp— n
“5'—0 Cn OR
100000170 Y p— 10
Cn+x Cn+y Cn+z
(12) 11) (9)
Figure 2
(i) (:l) {23) (22) (21)(20) (19)(18)
Ag Bo A1 By Az B2 A3 B3
7 —@—c, 100000084,
100000169 OR A=B }——(14)
18) M 100000306
Fo Fq F2 F3 Cn+4 G P
9) (w0 (1) (13) (16) {17) (15)
| \
(:‘)) (l) 1 (2 (14)(15) {s) (i)
Gog Po Gy Py G2 P2 G3 P3
100000100 P Pp—1
Cn OR
(3 100000170 6 o— o)
cn+x cn+y Cn*l
{12) (1) 9)

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

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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101000002

PART
NUMBER

101000002
101000003
101000004
101000006
101000015
101000016
101000017
101000018
101000021
101000022
101000023
101000024
101000026
101000027
101000028
101000031
101000032
101000038
101000039
101000045
101000046
101000049
101000050
101000051
101000052
101000058
101000059
101000061
101000062
101000063
101000064
101000065
101000066
10100067
101000068
101000069
101000070
101000071
101000072
101000073
101000074
101000075
101000076
101000077
101000079
101000081
101000082
101000083
101000084
101000085
101000086
101000087
101000088
101000089
101000090
101000091
101000092
101000093
101000094
101000097
101000098
101000099
101000100
101000101
101000102
101000103
101000104
101000105
101000106
101000107
101000108
101000109
101000110
101000111
101000112
101000114
101000115
101000116
101000120
101000121
101000122
101000123
| | 101000124
101000125
101000126
101000127
101000128
101000129
101000130
101000131
101000132
101000133
101000134
101000135

DESCRIPTION

DIODE CD81148/FDH600
XISTOR 2N4125

XISTOR 2N4441

XISTOR 2N4922

XISTOR 2N3725

XISTOR 2N4123

DIODE 1N5231

XISTOR 2N5302

XISTOR 2N3715

DIODE 1N4997

DIODE BRIDGE MDA 962-1
DIODE MDA 950-1

DIODE 1N3879R

DIODE 1N5231 20%

DIODE 1N5240

DIODE ZENER 1N5248B 18V 5%
DIODE 1N5228B

XISTOR 40526/40691 TRIAC
XISTOR SC45B TRIAC

XISTOR MPS 3646/2N3646
XISTOR TZ8065

DIODE 1N52438

DIODE CD332864/.5N5/.1251 1%
XISTOR MPS3640

XISTOR 2N4403

DIODE 1N5250B 20V 1%
XISTOR 2N3789

XISTOR 2N4919

XISTOR DG5022 .
XISTOR 2N4399 PNP PWR
XISTOR D43C5 PNP

DIODE 1N3899R 20AMP

DIODE MDA 970-1FW BRIDGE
DIODE ZENER 1N5234B 6. 2V
DIODE MDA 962A-1

DIODE 1N52358/1N754A GLASS
XISTOR 2N4400

DIODE ZENER 1N5251B 22V 5%
DIODE 1N52528/. 5M242SE 2%
XISTOR TIP 34

XISTOR TIP 36 PNP

DIODE 1N4001

DIODE L209 (LED) LIGHT ADMITTING
XISTOR TIP 31 NPN

XISTOR 40668

DIODE 1N53488

XISTOR GED 45C5

XISTOR 2N4398

DIODE 1N3909R

DIODE 1N3469

DIODE ZENER 1N5248 18V 10%
DIODE ZENER 1N5348 11V
XISTOR 2N2646

DIODE 1N5241B

DIODE 1N5225B

RECT BRDG MOTOROLA MDA 890-1
DIODE 1N4003

DIODE 5245

XISTOR MPS A13

XISTOR CN3566

XISTOR 2N6005

XISTOR 2N6010

DIODE 1N5349

MDA 980-1 BRIDGE RECTIFIER
DIODE 1N3889R

DIODE 1N5231B ZENER
XISTOR TIP 30

XISTOR TIP 29

XISTOR TIP 85

DIODE 40108

DIODE 1N4448

XISTOR TIP 36B

DIODE 1N5242

XISTOR TIP 42A W/INSUL H/W
DIODE 1N5341

DIODE CD4148

XISTOR TEXAS INST TIP33
DIODE MOTOROLA MR1210SL
DIODE 1N4004

MR 1200 50A SILICON RECTIFIER
XISTOR 2N6164

XISTOR TIP 29A

XISTOR TIP 31A

DIODE 1N5347

DIODE IN5355

XISTOR PHOTO NPN PLANAR SILICON
XISTOR TIP 36A

XISTOR 40669

XISTOR 40527/40692/L4001,5
DIODE 1N3880

DIODE NETWORK 4-CD8(148)
RECT MR 1210SL 80A SILICON RECT
DIODE ZENER 7.5V 1% . 5M7.52S1
DIODE MR831 MOTOROLA

PART
NUMBER

101000138
101000137
101000138
101000139
101000140
101000141
101000142
101000143
101000144
101000145
101000146
101000147
101000148
101000149
101000150
101000151
101000152
101000153
101000154
101000155
101000156
101000157
101000158
101000159
101000160
101000161
101000162
101000163
101000164
101000165
101000166
101000167
101000168
101000169
101000170
101000171
101000172
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DGC PROPRIETARY - This manual contains proprietary information of Data General Corporation (DGC) revealed for the limited purpcse 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.

DESCRIPTION

DIODE 1N5236B
XISTOR TIP 141
XISTOR TIP 146
DIODE 1N4735
XISTOR 2N4393
DIODE ZENER IN5239B
DIODE RECTIFIER 1N4933 MOTOROLA
DIODE ZENER IN5347B 10V 5W +5-5%
DIODE ZENER 1N5238B 8.7V 5%
DIODE 1N5259
DIODE 1N4947
DIODE 1N5438B
DIODE 1N4934
DIODE ZENER IN4754
DIODE ZENER IN52298
DIODE MLED500
XISTOR SC45D TRIAC
XISTOR TIP 35A
XISTOR KE4393 TYPE FET
XISTOR 2N4059
DIODE LED RT ANGLE (HP#5082-4415)
XISTOR TIP 48
XISTOR MPS A-42
XISTOR MPS A-92
XISTOR 2N4888
DIODE IN4007 1000V
DIODE IN5223
DIODE ZENER IN5342B
XISTOR MJE 1100
TRIAC 40663 (30A STUDMTG)
XISTOR PWR PUP
XISTOR PWR NPN
XISTOR D45H4 PNP
XISTOR TA8327 PNP
XISTOR NJE 2955 PNP
XISTOR RCA TIP 31 NPN
XISTOR D44C5 NPN
XISTOR 2N6122 NPN
XISTOR 2N6125 NPN
XISTOR D45H7 PNP
XISTOR 2N6133 PNP
DIODE IN53438 ZENER
XISTOR 2N6126 PNP
XISTOR D44H7 NPN
XISTOR 2N5883 PNP
XISTOR 2N3772 PNP
XISTOR EP1285 NPN
XISTOR 2N6129 NPN
XISTOR 2N5987 PNP
DIODE ZENER IN5221B
DIODE ZENER IN5222B
DIODE ZENER IN5223B
DIODE ZENER 1N5224B
DIODE ZENER IN5226B
DIODE ZENER IN5227B
DIODE ZENER 1N5230B
DIODE ZENER IN5232B
DIODE ZENER IN523)B
DIODE ZENER IN3237B
DIODE ZENER IN5240B
DIODE ZENER 1N5242B
DIODE ZENER IN52HB
DIODE ZENER IN5245B
XISTOR TIP 41B NPN PWR
XISTOR RCA 41B NPN POWER
XISTOR 2N6131 UPN POWER
XISTOR RCA 42A PNP POW ER
XISTOR BF 338
XISTOR BDY 95
XISTOR PHOTO OP 640
DIODE ZENER 9 . IV 5W +5% IN5346B
DIODE TIL209A (LED) LT ADMTG
XISTOR 2N3508
XISTOR 283904
DIODE 1N5246 .
XISTOR 2N+4442
XISTOR TD 101 NPN DUAL
XISTOR 2N2219 NPN
XISTOR 2N3053 PNP
XISTOR 2N3055 NPN «
XISTOR 2N4037 PNP
XISTOR MPs U51 NPN
XISTOR 2N3771 NPN
DIODE IN 914 ITT-600DPD
DIODE IN 752
DIODE IN4736A
DIODE IN3208
DIODE IN3221
g:gg:‘ SCR RCA 10654
® RECT BRAKE AS:
XISTOR MJE 2955 RE ASSY
XISTOR MIE 3035
DIODE $2 3V1 2 wixsg
XISTOR 2N 3643
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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
101000231 whole or in p:rl?qorpused in whole’g:' in part as the basis for manufacture or sale of items, without written permission. i 101 000267
PART !
NUMBER REV DESCRIPTION
101000231 00 XISTOR 2N5189
101000232 00 XISTOR 2N 4916
101000233 00 XISTOR 2N 3644
101000234 00 DIODE Al4F
101000235 00 XISTOR MPS U01
101000236 00 XISTOR MPS U51 SELECTED
101000237 00 DIODE RECT UCC ASR 33
101000238 00 XISTOR TTY UCC ASR 33
101000239 00 XISTOR TTY
101000240 00 XISTOR 2N5022 FOR NOVA 2
101000241 00 XISTOR MDA 980-2 BRIDGE
101000242 00 DIODE HOT CARRIER HEWLETT-PACKARD
101000243 00 TRIAC 2N6165
101000244 00 XISTOR HAMMER DRIVE 2310
101000245 00 XISTOR 2310
101000246 00 XISTOR 2310
101000247 00 XISTOR 2310
101000248 00 XISTOR 2310 1
101000249 00 XISTOR 2310
101000250 00 XISTOR 2310 .
101000251 00 XISTOR THYRISTOR 2310
101000252 00 XISTOR THYRISTOR 2310
101000253 00 XISTOR 2N683
101000254 00 XISTOR THYRISTOR 2310
101000255 00 DIODE 2310
101000256 00 DIODE HAMMER PR 2310
101000257 00 DIODE AENER 2310
101000258 00 DIODE 2310 '
101000259 00 DIODE 2310 *
101000260 00 DIODE 2310 .
101000261 00 XISTOR 2N4249 !
101000262 00 XISTOR 2N3565
101000263 00 DIODE 3A200
101000264 00 DIODE 1N5231B
101000265 00 DIODE TVPE125
101000266 00 DIODE 1N2069A
101000267 00 DIODE 1N4748A ZENER
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DGC PROPRIETARY - This manual contains proprletary Information of Data General Corporation (DGC) revealed for the limited purpose only
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PART
NUMBER REV

102000001
102000002
102000003
102000004
102000005
102000006
102000007
102000008
102000009
102000010
102000011
102000012
102000013
102000014
102000015
102000016
102000017
102000018
102000019
102000020
102000021
102000022
102000023
102000024
102000025
102000026
102000027
102000028
102000029
102000030
102000031
102000032
102000033
102000034
102000035
102000036
102000037
102000038
102000039
102000040
102000041
102000042
102000043
102000044
102000045
102000046
102000047
102000048
102000049
102000050
102000051
102000052
102000053
102000054
102000055
102000056
102000057
102000058
102000059
102000060
102000061
102000062
102000063
102000064
102000065
102000066
102000087
102000068
102000069
102000070
102000071
102000072
102000073
102000074
102000075
. 102000076
102000077
102000078
102000079
102000080
102000081
102000082
102000083
102000084
102000085
102000086
102000087
102000088
102000089
102000090

PART
DESCRIPTION NUMBER REV DESCRIPTION
2.70 OHM 1/4w 5% 102000091 00 RES 16.00K OHM 1/4w 5%
3.00 OHM 1/4w 5% 102000092 00 RES  18.00K OHM 1/4w 5%
3.30 OHM 1/4w 5% 102000093 00 RES  20.00K OHM 1/4w 5%
3.60 OHM 1/4w 5% 102000094 00 RES 22.00K OHM 1/4W 5%
3.90 OHM 1/4w 5% 102000095 00 RES  24.00K OHM 1/4W 5%
4.30 OHM 1/4w 5% 102000096 00 RES 27.00K OHM 1/4W 5%
4.70 OHM 1/4W 5% 102000097 00 RES  30.00K OHM 1/4W 5%
5,10 OHM 1/4w 5% 102000098 00 RES  33.00K OHM 1/4w 5%
5.60 OHM 1/4w 5% 102000098 00 RES  36.00K OHM 1/4w 5%
6.20 OHM 1/4W 5% 102000100 00 RES  39.00K OHM 1/4W 5%
6.80 OHM 1/4w 5% 102000101 00 RES  43.00K OHM /4w 5%
7.50 OHM 1/4w 5% 102000102 00 RES  47.00K OHM 1/4w 5%
8.20 OHM 1/4w 5% 102000103 00 RES 51.00K OHM 1/4W 5%
9.10 OHM 1/4W 5% 102000104 00 RES 56.00K OHM 1/4W 5%
10.00 OHM 1/4w 5% 102000105 00 RES  62.00K OHM 1/4W 5%
11.00 OHM 1/4W 5% 102000108 00 RES  68.00K OHM 1/4W 5%
12.00 OHM 1/4W 5% 102000107 00 RES  75.00K OHM I/4W 5%
13.00 OHM 1/4wW 5% 102000108 00 RES  82.00K OHM 1/4W 5%
15.00 OHM 1/4W 5% 102000109 00 RES 9L.00K OHM 1/4W 55
16.00 OHM 1/4w 5% 102000110 00 RES 100.00K OHM 1/4W 5%
18.00 OHM 1/4W 5% 102000111 00 RES 110.00K OHM 1/4W 5%
20.00 OHM 1/4W 5% 102000112 00 RES 120.00K OHM 1/4W 5
22.00 OHM 1/4Ww 5% 102000113 00 RES 130.00K OHM 1/4W 5%
24.00 OHM 1/4W 5% 102000114 00 RES 150.00K OHM 1/4W 5%
21.00 OHM 1/4W 5% 102000115 00 RES 116.00K OHM 1/4W 5%
30.00 OHM 1/4W 5% 102000116 00 RES 118.00K OHM 1/4W 5%
33.00 OHM 1/4w 5% 102000117 00 RES 200.00K OHM 1/4W 5%
36.00 OHM 1/4wW 5% 102000118 00 RES 220.00K OHM 1/4W 5o
39.00 OHM 1/4Ww 5% 102000119 00 RES 240.00K OHM 1/4W 5% I
43.00 OHM 1/4w 5% 102000120 00 RES 270.00K OHM 1/4W 5%
47.00 OHM 1/4w 5% 102000121 00 RES 300.00K OHM 1/4W 5%
51.00 OHM 1/4w 5% 102000122 00 RES 330.00K OHM 1/4W 5%
56.00 OHM 1/4W 5% 102000123 00 RES 360.00K OHM 1/4W 50
62.00 OHM 1/4w 5% 102000124 00 RES 390.00K OHM 1/4W 5%
68.00 OHM 1/4W 5% 102000125 00 RES 430.00K OHM 1/4w 5
75.00 OHM 1/4w 5% 102000126 00 RES 470.00K OHM 1/4W 5% ‘
82.00 OHM 1/4W 5% 102000127 00 RES 510.00K OHM 1/4W 5% l
91.00 OHM 1/4W 5% 102000128 00 RES 560.00K OHM 1/4W 5%
100.00 OHM 1/4W 5% 102000129 00 RES 620.00K OHM 1/4W 53
110.00 OHM 1/4W 5% 102000130 00 RES 680.00K OHM 1/4W 55
120.00 OHM 1/4W 5% 102000131 00 RES 750.00K OHM 1/4W  §o
130.00 OHM 1/4w 5% 102000132 00 RES 820.00K OHM L4W 5%
150.00 OHM 1/4W 5% 102000133 00 RES 910.00K OHM 174% 5%
160.00 OHM 1/4W 5% 102000134 00 RES 1.0OM OHM /AW 5%
180.00 OHM 1/4W 5% 102000135 00 RES 1.10M OHM 1/4W 573
200.00 OHM 1/4w 5% 102000138 00 RES 1.20M OHM 14w 5% l
220.00 OHM 1/4W 5% 102000137 00 RES 1.30M OHM 1/4W  5¢
240.00 OHM 1/4W 5% 102000138 00 RES 1.50M OHM 14w 5
270.00 OHM 1/4W 5% 102000139 00 RES 1.60M OHM 14W 5
300.00 OHM 1/4W 5% 102000140 00 RES 1.80M OHM IIW{ 5%
330.00 OHM 1/4W 5% 102000141 00 RES  2.00M OHM 1/4W St
360.00 OHM 1/4W 5% 102000142 00 RES 2.20M OHM LW 5
390.00 OHM 1/4W 5% 102000143 00 RES 2.40M OHM 14W 5%
430.00 OHM 174w 5% 102000144 00 RES 2.70M OHM 14w 5S¢
470.00 OHM 1/4W 5% 102000145 00 RES 3.00M OHM 14W 57
510.00 OHM 1/4W 5% 102000146 00 RES 3.30M OHM 14W 5:
560.00 OHM 1/4W 5% 102000147 00 RES 3.60M OHM 14W  5¢
620.00 OHM 1/4W 5% 102000148 00 RES 3.90M OHM 14w 5:
680.00 OHM 1/4W 5% 102000149 00 RES 4.30M OHM 14w 5:
750.00 OHM 1/4W 5% 102000150 00  RES 4.70M OHM 14w 5%
820.00 OHM 1/4W 5% 102000151 00  RES 5.10M OHM 14w 5S¢
910.00 OHM 1/4W 5% 102000152 00  RES 5.60M OHM 14w 5%
1.00K OHM 1/4W 5% 102000153 00  RES 6.20M OHM 14w 5
1.10K OHM 1/4W 5% 102000154 00 RES 6.80M OHM 14w 5.
1.20K OHM 1/4W 5% 102000155 00 RES 7.50M OHM 14w 5%
1.30K OHM 1/4W 5% 102000156 00 RES 8.20M OHM 14w 5:
1.50K OHM  1/4w 5% 102000157 00  RES 9.10M OHM 14w 5
1.60K OHM 1l/4w 5% 102000158 00 RES  10.00M OHM 14% 3¢
1.80K OHM 1/4w 5% 102000159 00 RES  11.00M OHM 14w 5°
2.00K OHM 1/4W 5% 102000160 00 RES  12.00M OHM 14w  5:
2.20K OHM 1/4w 5% 102000161 00 RES  13.00M OHM LW  5:
2.40K OHM  1/4W 5% 102000162 00 RES  15.00M OHM 14w 5%
2.70K OHM 1/4w 5% 102000163 00 RES  16.00M OHM 1.4W 5.
3.00K OHM 1/4Ww 5% 102000164 00 RES  18.00M OHM 14w 5
3.30K OHM 1/4w 5% 102000165 00 RES  20.00M OHM 1 4W 5.
3.60K OHM 1/4W 5% 102000166 00 RES ~ 22.00M OHM 14w 5%
4.30K OHM 1/4W 5% 102000167 00 RES  24.00M OHM 14w 5:
4.70K OHM 1/4w 5% 102000168 00 RES  27.00M OHM 1.4W 53
5.10K OHM 1/4w 5% 102000169 00 RES  30.00M OHM 14w 5:
5.60K OHM 1/4W 5% 102000170 00 RES  33.00M OHM 14w 5.
6.20K OHM 1/4W 5% 102000171 00 RES  36.00M OHM 1 4w 5.
6.80K OHM  1/4W 5% 102000172 00 RES  33.00M OMM 14w 5.
7.50K OHM  1/4W 5% 102000173 00 RES  43.00M OHM 14w 5.
8.20K OHM  1/4W 5% 102000174 00 RES  47.00M OHM 14w  5°
9.10K OHM  1/4W 5% 102000175 00 RES  5LOCM OHM 14w 5.
10.00K OHM  1/4w 5% 102000136 00 RES  56.00M OHM 14w 5,
11.00K OHM 1/4W 5% 102000177 00 RES  62.00M OHM 14w 5.
12.00K OHM  1/4w 5% 102000178 00 RES  65.00M OHM 14w 5.
13.00K OHM  L4W 5% 102000179 00 RES  75.00M OHM 14w 3.
15.00K OHM  1/4W 5% 102000180 00 RES  82.00M OHM 14w 5.
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I A
PART PART
NUMBER REV DESCRIPTION NUMBER REV DESCRIPTION
102000181 00 RES  91.00M OHM  1/4W 5% 102000291 00 RES 0.50 ' OHM 10w 5%
102000182 00 RES 100.00M OHM  1/4W 5% 102000292 00 RES 82.00 OHM 1/2w 5%
102000183 00 RES 5.00 OHM 1/4w 5% 102000203 00 POT §00.00 OHM w %
102000185 00 RES 150.00 OHM 1/10W 1% . 102000294 00 POT 1.00K OHM 5%
102000186 00 RES 17.50 OHM w 1% 102000295 00 POT 10.00K OHM 5%
102000188 00 RES .10 OHM 2w 1% 102000296 00 RES 50.00 OHM 50W 5%
102000189 00 RES 1.00 OHM 3w 5% . 102000297 00 RES 150.00 OHM 1/8wW 1%
102000192 00 RES 180.00 OHM w 5% 102000298 00 RES 6.80K OHM 1/8W 1%
102000193 00 RES 330.00 OHM 3w 5% 102000300 00 RES 6.80 OHM 1/2w 5%
102000194 00 RES 470.00 OHM 3w 5% 102000301 00 RES 150.00 OHM 2w 5%
102000195 00 RES 600.00 OHM 3w 5% 102000302 00 RES 12.00 OHM 5W 5%
102000200 00 RES .00 OHM w % THMC 102000303 00 POT 500.00 OHM 1w 10%
102000201 00 RES 3.90K OHM 1/4W 5% 102000304 00 RES 1.00K OHM 1/8W 5%
102000205 00 RES 14.00 OHM d 1% 102000305 00 POT 10.00K OHM 3/4W
102000206 00 RES 680.00 OHM 2w 102000306 00 POT 20.00K OHM 3/4W
102000209 00 RES 470.00 OHM 1w 5% 102000307 00 POT 100. 00K OHM 3/4W
102000210 00 RES 1.50K OHM  1/8W 1% 102000308 00 NET RES NTWK300145-6K-6K
102000211 00 RES 1.65K OHM  1/8W 1% 102000309 00 POT 1.00K OHM /2w 20%
102000212 00 RES 1.82K OHM  1/8W 1% 102000310 00 RES 20.00K OHM 2w 5%
102000213 00 RES 2.00K OHM  1/8W 1% 102000311 00 RES 51,00 OHM 1/2wW 5% PIHER
102000214 00 RES 2.21K OHM  1/8W 1% 102000312 00 RES 7.32K OHM 1/8W 1%
102000215 00 RES 15.00K OHM  1/8W 1% 102000313 00 RES 100.00 OHM 3w 5%
102000216 00 RES 1.30K OHM  1/8W 1% 102000314 00 RES 125.00 OHM 3w 5%
102000217 00 RES 200.00 OHM  1/8W 5% 102000315 00 RES 330.00 OHM 1/2w 2%
102000218 00 RES 240.00 OHM  1/8W 5% 102000316 00 RES 6.8K OHM 1/2w 5%
102000219 00 RES 330.00 OHM 1/8wW 5% 102000317 00 RES 110.00  OHM 3w 5%
102000220 00 RES 390.00 OHM  1/8W 5% 102000318 00 RES 14.70  OHM 1/8W 1%
102000221 00 POT 2.00K OHM 1w 10% 102000320 00 RES 68.00 OHM  1/2wW 5%
102000222 00 POT  20.00K OHM 1w 10% 102000321 00 RES 3.01K OHM 1/8wW 1%
102000224 00 I/C  SDG50622/506BR/HIS06A-5/50618 102000322 00 RES §11.00 OHM 1/8wW 1%
102000225 00 1I/C  SDGS50707/50706/507BR/HIS0TA-5 102000323 00 RES 1.47K OHM 1/8wW 1%
102000226 00 RES  95.30 OHM  1/2W 1% 102000324 00 RES 1.96K OHM 1/4wW 1% METFILM
102000227 00 RES  25.00 OHM 3w 5% 102000325 00 RFS 3.24K OHM 1/4W 1% METFILM
102000228 00 RES 8.00 OHM 4w 3% 102000326 00 RES 4.42K OHM 1/4w 1% METFILM
102000229 00 RES  30.00 OHM 3w 1% . 102000327 00 RES 4.99K OHM 1/4W 1% METFILM
102000230 00 RES .20 OHM 10w 5% 102000328 00 RES  2222.00 OHM 1/10w .02%
102000232 00 RES 4.00 OHM 5w 5% 102000329 00 RES 1778.00 OHM 1/10W .02%
102000233 00 RES 3$90.00 OHM 1/2wW 5% 102000330 00 RES  2867.00 OHM 1/10W .02%
102000234 00 RES 10.00 OHM 1/2w 5% 102000331 00 RES  3333.00 OHM 1/10W .02%
102000235 00 POT 100.00 OHM 1/2w  10% 102000332 00 RES 10.00K OHM  1/10W .02%
102000236 00 RES 390.00 OHM 3w 5% 102000333 00 VRIS HV SURGE SUPPR
102000237 00 RES 180.00 OHM 1w 5% 102000334 00 RES 30.00 OHM 3w 5%
102000238 00 RES 11.00 OHM 4w 3% 102000335 00 RES 30.00 OHM 1w 5%
102000239 00 RES 14.00 OHM 3w 1% 102000336 00 RES 1.00 OHM 25W 5%
102000240 00 RES 53.60 OHM 3w 1% 102000337 00 RES 8.00 OHM 4w 1%
102000241 00 RES 10.00K OHM  1/8W 1% 102000338 00 RES 30.00 OHM 10w 5%
102000242 00 RES 3.32K OHM  1/8W 1% 102000339 00 RES 14,00 OHM 1ow 1%
102000243 00 RES 12.10K OHM  1/8W 1% 102000340 00 RES .10 OHM 5w 5%
102000244 00 RES 5.62K OHM  1/8W 1% ‘102000341 00 RES 5.00K OHM sw 1%
102000245 00 THM 5.00K OHM w % THMC 102000342 00 RES 510.00 OHM 2w 10%
102000246 00 RES 17.50 OHM 3w 1% 102000343 00 RES 1.05K OHM 1/8W 1%
102000247 00 RES  75.00 OHM aw 1% 102000344 00 RES 1.21K OHM 1/8W 1%
102000248 00 RES 100.00 OHM 3w 1% 102000345 00 RES 4.02K OHM 1/8W 1%
102000243 00 RES 10.00 OHM  1/8W 1% 102000346 00 RES 2.05K OHM 1/8W 1%
102000250 00 RES 6.81K OHM  1/8W 1% 102000347 00 RES 5.11K OHM 1/8w 1%
102000251 00 RES 1.50 OHM 3w 5% WwW.w. 102000348 00 RES 1. 00 OHM , 30w 5%
102000252 00 RES 270.00 OHM 1w 5% CARBON 102000349 00 RES 10. 00 OHM 3ow 5%
102000253 00 RES 91.00 OHM  1/4W 5% PIH/COR 102000350 00 RES 50.00 OHM 5w 5%
102000254 00 RES 30.00 OHM 1/4w 5% 102000351 00 RES 14.00 OHM 10W 5%
102000255 00 RES  91.00 OHM 1/2w 5% 102000352 00 RES 8.00 OHM 5W 1%
102000256 00 RES 7.87K OHM  1/8W 1% 102000353 00 RES 33.00 OHM 10w 5%
102000257 00 RES  38.00 OHM 3w 1% A-PWOU 102000355 00 RES 330.00 OHM 1/8w 1%
102000258 00 RES  47.00 OHM  1/2Ww 5% 102000356 00  RES 140.00  OHM 1/8w 1%
102000259 00  RES 3.60 OHM 1w ‘o CARBON 102000357 00 RES 10.00 OHM 5W 5%
102000260 00 RES  50.00 OHM 5w S 102000358 00 POT 20.00K OHM  1/2w  20%
102000261 00 RES 130.00 OHM  1/4W 2 PHER 102000359 01 NET  4-105+-2% 1/10w
102000262 00  RES 3.00 COHM Iw 5o  CARBON 102000360 00  RES 20.00K OHM 5w 5%
102000263 00 RES  33.00 OHM  1/4W % PHER 102000361 00 RES 10.00K OHM 5w 5%
102000265 00 RES  27.00 OHM 1/2w 5% (1/2WR) 102000362 00 RES 11,100 OHM - 4w 5%
102000266 00 RES 150.00 OHM W 1% A-PWOU 102000363 00 POT  500.00 OHM  1/4W  10%
102000267 00 RES 220.00 OHM  1/2w 5% CARBON 102000364 00 RES 12.00 OHM 4w 5% NON-IND
102000268 00 RES  30.00 OHM  1/2w 5% 102000365 00 RES 15.00 OHM 3w 5%
1020002¢9 00 RES 510.00 OHM 1/2w §'c CARBON 102000367 00 RES 180.00 OHM 1/2w 5%
102000271 00 RES  34.00 OHM  1/4W 2% 102000368 00 RES 110.00  OHM 5W 5%
102000272 00 RES .05 OHM 5W 5%  W/W 102000369 00 RES 2.37K OHM 1/8W 1%
102000273 00 RES 470.00 OHM  1/2w 5% 102000370 00 THM 230.00 OHM  .006W 5% KB22L2
102000274 00 RES 1.50 OHM  1/2w 5% CARBON 102000371 00 RES 196.00 OHM 1/8W 1%
102000275 00 RES 1.50 OHM 20W 102000372 00 RES 464.00 OHM 1/8W 1%
102000276 00  RES 15.00 OHM 12w 102000373 00 RES 300.00 OHM 1w 5%
102000277 00 RES  50.00 OHM 20w 102000374 00 RES 51.10K OHM 1/4wW 1%
102000278 00 DUM . bummy 102000375 00 POT 200.00 OHM w  10%
102000279 00 RES 120.00 OHM  1/2w ‘e PIHER 102000376 00 RES 150.00 OHM 1w 5%
102000280 00 RES 140.00 OHM  1/2w 2% 102000377 00 RES 3.00 OHM 2.5W 5(‘{9 ELZH
102900281 00  RES 5. 10K OHM 2w o CARBON 102000378 00 POT 100.00  OHM 3/4w 10%  CERMET
102000282 00  RES 10. 00K OHM 2w 5% CARBON 102000379 00 RES  1210.00 OHM 1/4W 1%
102906243 00  RES 1.00K OHM  1/2w 5% 102000380 00 RES ° 931.00 OHM 1/4W 1o
102000284 00 POT 5.00K OHM 102000381 00  RES 475.00 OHM 1/4w 1%
102000285 00 POT 500.00K OHM 102000382 00 RES 442,00 OHM 1/4W 1%
102900286 00  RES 36.00 OHM TPR 5% P1/C RL20 102000383 00 RES 316.00 OHM 1/4W 1‘;4';
102900257 00  RES 39.00 OHM 1/4W 5% PIHER 102000384 00 RES 150,00 OHM 1/4W 1 ¥4
102000268 00 POT  50.00 OHM W 103 102000385 00 RES 118,00 OHM 1/4W 1%
102990269 00  RES .10 OHM 10w 5% 102000386 00 RES 100.00  OHM 1/2w 5%
102000290 00 RES  175.00 OHM 1w 5% 102000387 00 RES 1.00 OHM 10w 5
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PART

NUMBER REV DESCRIPTION

102000388 00 RES 1.00K OHM w 5%

102000389 00 RES  330.00 OHM 12w 5%

102000390 00 RES .10 OHM  21/2w 3%

102000391 00 RES 82. 00 OHM sw 1%

102000392 00 RES 680. 00 OHM w 5% COMP

102000393 00 RES 20 OHM w 5%

102000394 00 POT 100. 00 OHM 25TSQ 10% CERMET
102000395 00 - RES 110. 00 OHM 12w 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 1/8wW 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 5%

102000402 00 POT 4.00 OHM 3w  10%

102000403 00 RES 13.50K OHM 174w 1%

102000404 00 POT 5.00K OHM 100069-502

102000405 00 POT 20.00K OHM 100069-203

102000406 00 POT  500.00 OHM 100163-501

102000407 00 POT 1.00K' OHM 100063-102

102000408 00 POT 5.00K OHM 100163-502

102000409 00 POT 10.00K OHM 100163-103

102000410 00 POT 20.00K OHM 100163-203

102000411 00 POT 50. 00 OHM 100069-500

102000412 00 RES 4.00 OHM 10w

102000413 00 RES .20 OHM 2w

102000414 00 RES 2.2K OHM 1/2w % w/w
102000415 00 RES HAMMER DRIVER 2310 800210-001
102000416 00 RES 34.00 OHM 1/4W +5%
102000417 00 RES 50.000 OHM 100W TR-AN500D
102000418 00 RES 15.00 OHM 25W TRAIL50D
102000419 00 RES 1.10 OHM 1/2w +5%
102000420 00 RES 22. 00 OHM 1/2w +5%
102000421 00 RES 10.00 OHM 1ow +5%. W/W
102000422 00 RESRWR .30 OHM w +1%

REV,
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PART | PART
NUMBER REV i DESCRIPTION NUMBER REV DESCRIPTION
1
103000001 00 CAP: .0100MF +80-20% S0V CER 103000116 00 CAP .0500MF +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 860V
103000004 00 CAP! 470.0000PF  +5- 5% 500V  MICA 103000119 00 CAP AC LINE FILTER, RFI PWRLINE #20K6
103000005 00 CAP) 820.0000PF  +5- 5% 300V MICA 103000120 00 CAP 160.0000PF  +5- 5% 500V MICA
103000008 00 CAP: 220, 0000PF  +5- 5% 500V MICA 103000121 00 CAP 12.5000MF  +6- 6% 370V
103000007 00 CAP, 50.0000MF  +5- 5% S0V TANT 103000122 00 CAP .0470MF +10-10% 100V MYLAR
103000012 00 CAP* .1000MF +5- 5% 250V FIL 103000123 00 CAP L0033MF  +10-105 100V MYLAR
103000013 00 CAP .5000 103000124 00 CAP 1.0000MF +10-105 50V MYLAR
103000015 00 CAP. .0022MF  +5- 5% 1000V 103000125 00 CAP 2.2000MF 450-20% 35V T/T
103000016 00 CAP. 1.0000MF +10-10% 35V TANT 103000126 00 CAP L1500FD  +75-10% 8V ELEC
103000018 00 CAP; 6.8000MF +10-10% 6V  TANT 103000127 00 CAP L0220MF +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 98000.0000MF +75-105 20V ELEC
103000031 00 CAP 100. 0000PF  +5- 5% 500V  MICA 103000130 00 CAP 6. 0000MF 660V OIL FILLED
103000032 00 CAP . 103000131 00 CAP .01 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% 50V TANT 103000134 00 CAP 150. 000MF 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. 0000MF 400v
103000039 00 CAP .0500MF +20-20% 12V CER 103000139 00 CAP 1000 UF 25WV CRAMER WHB1000-25
103000040 00 CAP 33.0000PF  +5- 5% 500V MICA 103000140 00 CAP 15MFD 200-365 VACGE45F 165
103000041 00 CAP 560.0000PF  +5- 5% 300V MICA 103000141 00 CAP 5MFD 366-410VAC GE 45F213
103000042 00 CAP 300. 0000PF 103000142 00 CAP 1.0000PF + 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. 0000PF +5- 5% §00V MICA 103000144 00 CAP 3.0000PF + 5-5% S00V MICA
103000045 00 CAP 2.2000MF +20-20% 20V TANT 103000145 00 CAP 4.0000PF + 5-5'(% 500V MICA
103000046 00 CAP 330.0000PF  +5- 5% 100V  MICA 103000146 00 CAP 7.0000PF  + 5-5% 500V MICA
103000047 00 CAP’ .0068MF +10-10% 100V  RCAP 103000147 00 CAP 8.0000PF 4+ 5-5% 500V MICA
103000048 00 CAP- 24000. 0000MF  +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 20.0000PF  + 5-53 500V MICA
103000051 00 CAP 20000. 0000MF  +20-20% 10V ELEC 103000150 00 CAP 22.0000PF  + 5-55 500V MICA
103000052 00 CAP 47.0000MF  +20-20% 6V TANT 103000151 00 CAP 24.0000PF  + 5-5% 500V MICA
103000053 00 CAP 88.0000PF  +5- 5% 500V  MICA 103000152 00 CAP 30.0000PF  + 5-5%5 500V MICA
103000054 00 CAP .0100MF +10-10% 50V  RCAP 103000153 00 CAP 36.0000PF * + 5-5% 500V MICA
103000055 00 CAP 100.0000PF  +5- 5% 100V  RCAP 103000154 00 CAP 39.0000PF  + 5-53 500V MICA
103000056 00 CAP 82.0000PF +5- 5% 500V MICA 103000155 00 CAP 43.0000PF  + 5-5% 500V MICA
103000057 00 CAP 6.8000MF +50-20% 6.3v T/T 103000156 00 CAP 47.0000PF  + 5-55 500V MICA
103000059 00 CAP 110. 0000MF 40V 103000157 00 CAP 62. 0000PF + 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 91.0000PF  + 5-5% 500V MICA
103000062 00 CAP 6.8000MF +50-20% 35V T/T 103000160 00 CAP 110.0000PF  + 5-5% 500V MICA
103000063 00 CAP 161-193MF 110V 80HZ 103000161 00 CAP 120.0000PF 4 5-5'3 500V MICA
103000064 00 CAP 3 v 103000162 00 CAP 130.0000PF  + 5-5%2 500V MICA
103000065 00 CAP 1.0000MF +10-10% 35V T/T 103000163 00 CAP 180.0000PF 4+ 5-55 500V MICA
103000066 00 CAP 6300. 0000 % 20v ELEC 103000164 00 CAP 200. 0000PF +5-5¢ 500V MICA
103000067 00 CAP 33000. 0000 % 50v ELEC 103000165 00 CAP 240. 0000PF + 5-5"5 SOOV_ MICA
103000068 00 CAP 47.0000MF +50-20% 6.3V T/T 103000166 00 CAP 300. 0000PF + 5-5(3 500V MICA
103000069 00 CAP 1. 5000MF +20-20% 35y ELEC 103000167 00 CAP 360. 0000PF + 5-5'»_9 500V. MICA
103000070 00 CAP .0220MF +10-10% 100V  RCAP 103000168 00  CAP 390.0000PF  + 5-50 500V MICA
103000071 00 CAP 27. 0000PF +5- 5% 500V MICA 103000169 00 CAP 430.0000PF  + 5-5:3‘ 500\( MICA
103000072 00 CAP 150.0000PF  +5- 5% 500V MICA 103000170 00 CAP 510.0000PF  + 5-55 500V MICA
103000073 00 CAP . 1000MF - 5% 50V MYLAR 103000171 00 CAP 620. 0000PF + §-5% SOOY MICA
103000074 00 CAP 100. 0000MF % 15V  TANT 103000172 00 CAP 680. 0000PF + 5-5'%c 500V MICA
103000075 00 CAP 4.7000MF +50-20% 50V TAG 103000173 00 CAP 750.0000PF  + 5-5'c 500V MICA
103000076 00 CAP: 7000. 0000MF % 20V ELEC 103000174 00  CAP 910.0000PF  + 5-5:c 500V MICA
103000077 00 CAP "1000MF +10-10% 200V  TANT 103000175 00 CAP 1000.0000PF  + 5-5% 500V  MICA
103000078 00 CAP 130-156MF 110V 60HZ 103000176 00 CAP 1100.0000PF  + 5-5'v 500\' MICA
103000079 00 CAP 5600. 0000PF +10-10% 200V 103000177 00 CAP 1300. 0000PF + 5-5‘5 500\' MICA
103000080 00 CAP 47-56MF 200V  60HZ 103000178 00 CAP 1500.0000PF  + §-5c 500V MICA
103000081 00 CAP 1200. 0000MF % 40V ELEC 103000179 00 CAP 1800. 0000PF + S-Sl; 500V MICA
103000082 00 CAP 1200. 0000MF %  20v ELEC 103000180 00  CAP 2000.0000PF  + 5-5'v 500V MICA
103000083 00 CAP 20000. 0000MF 10V ELEC 103000181 00 CAP 2200.0000PF  + 5-5'F 500V MICA
103000084 00 CAP 22. 0000MF 10V TAG 103000182 00 CAP 2400.0000PF  + 5-5'c 500V MICA
103000085 00 CAP . 2200MF 100V MYLAR 103000183 00 CAP 2700. 0000PF + 5-5¢ 500\; “LL‘I\
103000086 00 CAP . 1000MF 50V 103000184 00 CAP 3000.0000PF  + 5-5¢ 500V MICA
103000087 00 CAP . 47T00MF 50V 103000185 00 CAP 3300.0000PF  + 5-5¢ 500V MICA
103000088 00 CAP 3600, 0000MF 50V 103000186 00 CAP 3600.0000PF  + 5-3'v 500V MICA
103000089 00 CAP 800. 0000MF 50y ELEC 103000187 00 CAP 3900.0000PF  + 5-5% 500V MICA
103000090 00 CAP L2000FD +75-10% ° 10V 103000188 00 CAP 4300.0000PF + 5 500V MICA
103000091 00 CAP 98000, 0000MF  +75-10% , 20V 103000189 00 CAP 4700.0000PF  + 5-5'c 500V MICA
103000092 00 CAP 66000, 0000MF  +75-10% 20V 103000190 00 CAP 5100.0000PF  + 5-5'% 300V MICA
103000093 00 CAP NOT ASSIGNED 103000191 00 CAP 5600.0000PF  + 5-5¢ 500V MICA
103000094 00 CAP .0010MF +10-10% 1000V 103000192 00 CAP 6200.0000PF  + §-5'¢ 3500V MICA
103000095 00 CAP .1000MF  +10-10% 400V MYLAR 103000193 00 CAP 6800.0000PF  + 5-57 500V MICA
103000096 00 CAP 12000. 0000MF *+75-10% 20V SANG 103000194 00 CAP 7500.0000PF  + 5-5': 300V MICA
103000097 00 CAP 12000. 0000MF  +75-10% 40V SANG 103000195 00 CAP 8200.0000PF  » 5-5¢ 500V MICA
103000098 00 CAP 5.0000PF  +5- 5% 500V  MICA 103000196 00 CAP L0010MF  +10-10% 100V MYLAR
103000099 00 CAP 6.0000PF  +5- 5% 500V  MICA 103000197 00 CAP L0012MF  +10-100 100V MYLAR
103000100 00 CAP 10.0000PF  +5- 5% 6§00V  MICA +103000198 00 CAP L0015MF  +10-10: 100V  MYLAR
103000101 00 CAP 51.0000PF  +5- 5% 500V  MICA 103000199 00 CAP LO01BMF  +10-10. 100V MYLAR
103000102 00 CAP 270.0000PF  +5- 5% 500V  MICA 103000200 00 CAP L0022MF  +10-100 100V MYLAR
103000103 00 CAP <0150MF  +10-10% 100V 103000201 00 CAP L0027TMF  +10-10: 100V MYLAR
103000104 00 CAP 77000, 0000MF  +75-10%% 20V ELEC 103000202 00 CAP L0039MF  +10-100 100V MYLAR
103000105 00 CAP T1000MF/63000MF 103000203 00 CAP LO04TMF  +10-100 100V *MYLAR
103000107 00 CAP 13000. 0000MF 4oV 103000204 00 CAP JO030MF  +10-10% 109V MYLAR
103000108 00 CAP 22, 0000MF 16V  TAG 103000205 00 CAP L00S6MF  +10-10. 100V MYLAR
103000110 00 CAP 77000. 0000MF  +75-10'% 20V ELEC 103000206 00 CAP L0065MF  +10-10¢ 109V MYLAR
103000111 00 CAP .2300FD  +75-10'y 20V  ELEC 103000207 00 CAP L0032MF  +10-102 100V MYLAR
103000112 00 CAP -6300FD  +75-10% 6V ELEC 103000208 00 CAP LOI0OMEF  +10-10: L0V MYLAR
103000113 00 CAP 15.0000PF  +5- 5'%: 500y  MICA 103000209 00 CAP LOL20MF  +10-10: 100V MYLAR
103000114 00  CAP 1.0000MF  420-20', 50y  TANT 103000210 00 CAP TOI0MF  +10-10% 100V MYLAR
103000115 00  CAP 4.0000MF  450-20v 660V  6OHZ 105000211 00 CAP J0I30MF  +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 .0500MF +10-10% 100V MYLAR
103000216 00 CAP .0560MF  +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 .2700MF  +10-10% 100V MYLAR
103000223 00 CAP ~3300MF  +10-10% 100V MYLAR
103000224 00 CAP .4700MF  +10-10% 100V MYLAR
103000225 00 CAP .5000MF +10-10% 100v MYLAR
103000226 00 CAP .5600MF +10-10% 100v MYLAR
103000227 00 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 50.0000PF + 5-5% 500V MICA
103000238 00 CAP 2500.0000PF + 5-5 % 500V MICA
103000239 00 CAP 500.0000PF + 5-5 % 500V MICA
103000240 01 CAP LINE FILTER EMI-F-0441

103000241 00 CAP 27. 0000PF ;5% 300V MICA
103000242 00 CAP .1000MF +20-20% 200V FILM
103000243 00 CAP LINE FILTER RFI EMI-F-0458

103000244 00 CAP .1 MF 16V 21104001
103000245 00 CAP MOTOR START 101/A 525064001
103000246 00 CAP  88-108 UF UP ASR 33 181384
103000247 00 CAP 4600, 0000MF M600L 00000200
103000248 00 CAP 10. 0000MF M600L 00000880
103000249 00 CAP 17. 5000MF M600L 00000202
103000250 00 CAP 3. 0000MF MG600L 00000205
103000251 00 CAP . 4.0000MF M600L 00000204
103000252 00 CAP . 1000MF -20% 50V CER
103000253 00 CAP 6. 8000MF ;10% 8V T/T
103000254 00 CAP 3. 0000MF +10% 370V
103000255 00 CAP - 9000.0000UF 40WVDC AT382
103000256 00 CAP 160. 0000UF 25WVDC - TC-WE187
103000257 00 CAP 50, 0000UF 100WVDC TC-HHS508E
103000258 00 CAP 250. 0000UF 16WVDC TCWA25TV

s
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PART .
NUMBER REV DESCRIPTION
104000001 00 XFMR BALON NOVA
104000002 00 XFMR 3:1
104000003 00 XFMR 1:1
104000004 00 XFMR F-109U
104000005 05 XFMR F-60U
1040000068 00 XFMR CHOKE CLOCK S/N
104000010 03 XFMR PWR-S/N
104000012 01 XFMR  MEMORY
104000013 00 XFMR  BALONS/N
104000014 00 XFMR F-108Z
104000016 00 XFMR  ISOLATION 230/115
104000018 00 XFMR CHOKE 100MH 45-5%
104000022 04 XFMR  PWR-1210
104000023 02 XFMR  PWR-1220/820
104000026 00 XFMR  F-108U 115V-24V 96VA
104000028 01 XFMR CENTER TAP BIFILAR COIL
104000029 00 XFMR  SINGLE WOUND COIL
104000030 00 XFMR STEP DOWN
104000031 00 XFMR STEP DOWN 230/115 50/60HZ VA1000
104000032 00 XFMR 15 MH COIL
104000033 00 XFMR 1MH COIL
104000034 EE XFMR  COIL ASSY +- 15SMHD
104000035 EE XFMR  COIL ASSY +5 MHD
104000036 00 COIL HOLD ELECTROMAGNET 4000 TURNS
104000037 00 XFMR  TRIAD F107Z
104000038 01 XFMR MMC-4814
104000039 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 5-60/15-16 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 00 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 8.90 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 383.00 MH + 5-56 %
104000084 00 INDTR 39.00 MH + 5-5 %
104000085 00 INDTR 47.00 MH + 5-5 %
104000088 00 INDTR 56.00 MH + 5-5 %
104000087 00 INDTR 68.00 MH + §-5 %
104000088 00 INDTR 82.00 MH + 5-5 %

AR

PART
NUMBER

104000089
104000090
104000091
104000092
104000093
104000094
104000095
104000096
104000097
104000098
104000099
104000100
104000101
104000102
104000103
104000104
104000105
104000108
104000107
104000108
104000109
104000110
104000111
104000112
104000113
104000114
104000115
104000116
104000117
104000118
104000118
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INDTR
INDTR
INDTR
INDTR
INDTR
INDTR
INDTR
INDTR
INDTR
INDTR
INDTR
INDTR
INDTR

INDTR
INDTR
INDTR
INDTR
INDTR
INDTR

INDTR

INDTR
INDTR
INDTR
INDTR
XFMR

XFMR

XFMR

XFMR

INDTR
XFMR

XFMR

DESCRIPTION

1200. 00 MH +10-10%
1500. 00 MH +10-10%
1800. 00 MH +10-10%
2200. 00 MH +10-10
2700, 00 MH +10-10%
3300.00 MH +10-10%
3900. 00 MH +10-10%
4700.00 MH +10-10%
5600.00 MH +10-10%
6800. 00 MH +10-107
8200. 00 MH +10-10%
10000. 00 MH +10-10%
POWER MERRIMACK
ASSY 12-115V
ASSY 24-115V
50/60HZ 115V
300.00MH -10%
LINEAR PWR CRT 6010, 12
BT383
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PART PART
NUMBER REV DESCRIPTION NUMBER REV . DESCRIPTION
110000002 00 RELAY, BRSR1-901 110000080 00 RELAY TP DR 1435-1C-12D GUARDIAN
110000004 00 SWITCH,MICRO 1321D8 110000081 00 SWITCH ON/OFF 101/A
110000005 00 SWITCH,MICRO V32308 110000082 00 SWITCH SELECT 101/A
110000006 00 ACTUATOR KIT, MICRO JV-91 110000083 00 SWITCH TOP/FORM 101/A
110000010 00 ACTUATOR,AH H 83503 110000084 00 SWITCH OVERRIDE 101/A
110000011 00 CONTACT BLOCK, 83500-90 . 110000085 00 SWITCH LINIT (REED)
110000013 00 LENS, AH H 83500-90 110000088 00 SWITCH & INDICATOR FORWARD
110000014 00 SWITCH, AH H 82603 . 110000087 00 SWITCH & INDICATOR LOAD
110000015 00 SWITCH,AH H 82613 110000088 00 SWITCH & INDICATOR ON LINE
110000016 01 SWITCH,C & K 7101CSP 110000089 00 SWITCH & INDICATOR REVERSE
110000017 01 SWITCH,C & K 7105CSP 110000090 00 SWITCH REWIND
110000018 01 SWITCH,C & K 7205CSP 110000091 00 SWITCH RESET
110000019 00 SWITCH,C & K 7103A 110000092 00 SWITCH MICRO 15MI-T/J55
110000020 00 SWITCH, EECO 177608 110000093 00 SWITCH PAPER OUT
110000021 00 SWITCH,C & H 7691K74-F27 110000094 00 SWITCH & INDICATOR POWER
110000095 00 SWITCH LOAD RUN

110000022 00 HARDWARE KIT, 765G

110000023 00 SWITCH,C & K 7201A . 110000096 00 SWITCH TOGGLE UCC ASR 33

110000097 00 RELAY UCC ASR 33

110000024 00 SWITCH,CH 7561K74-F27
110000025 00 SWITCH,CH 7561K54-F27 110000098 00 RELAY AC 25A 120V A600L
110000026 01 SWITCH,CK 7105SYPZ 110000099 00 SWITCH PB SPDT POWER
110000027 01 SWITCH,CK 7211SYPZ . 110000100 00 SWITCH PB SPDT RESET
110000028 01 SWITCH,CK 7301SYPZ 110000101 00 SWITCH PB SPST STOP
110000029 01 SWITCH, CK 7109SYPZ 110000102 00 RELAY TIME DELAY CDS 114
110000030 01 SWITCH,CK 7101SYPZ 110000103 00 RELAY GEN PURP CDS 114
110000032 00 RELAY, REED P B JOT4100 110000104 00 SWITCH MICRO CDS 114
110000033 00 PB,JOT 4000 RELAY 110000105 00 RELAY POWER DIST CDS 114
110000034 01 SWITCH,CK 72155YPZ 110000106 00 SWITCH MICRO 2310
110000035 00 SWITCH, TOGGLE CK 7101CSPX-EQUIV 110000107 00 'SWITCH MERCURY 2310
110000036 00 SWITCH, CK 7105CSPX SATIN OR EQUIV 110000108 00 SWITCH 2310
110000037 00 SWITCH, CK 7205 CSPX SATIN OR EQUIV 110000109 00 SWITCH MOMENTRY 2310
110000038 00 SWITCH, MICRO HONEYWELL 1SM1 110000110 00 SWITCH 2310
110000039 00 RELAY,POTTER BRUMFIELD 8VAC DPST PR 110000111 00 SWITCH RIBBON REVERSE
110000040 00 RELAY,POTTER BRUMFIELD 6VAC PMT 17A 110000112 00 SWITCH PAPER OUT UPPER
110000041 00 RELAY,JRM 1000 PB 1AMP 10WATT 110000113 00 SWITCH PAPER OUT LOWER
110000042 00 RELAY,4897-990 110000114 00 SWITCH MOM PUSH CHEAT INTLK '
110000043 00 RELUCTANCE PICK-UP 6815013 110000115 00 000000000000000 RELAY DBL POLE. 10 SEC DELAY
110000044 00 SWITCH, THUMBWHEEL #189220 1 POLE DEC. 110000116 00 SWITCH TOGGLE 3 POSITION TDTOZDDM
110000045 00 SWITCH,7103SY PWGEAV-2-X 110000117 00 SWITCH REWIND REDACTRON 15006701
' 110000118 00 SWITCH C&K 52 PDDLE HNDL 133 CRT DSPL

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 WI10IMPCX-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
110000078 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 4E51-51T
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, HEI405562A-060LW
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PART : PART
NUMBER REV DESCRIPTION . NUMBER
111000000 00 DEVICE CONN CARD READER 111000111
111000001 00 CONN 9 CONTACT PLUG DEC 9P 111000112
111000002 00 CONN 8 CONTACT SOCKET DEC 9S SZ 20 111000113
111000003 00 CONN 25 CONTACT PLUG DBC 25P SZ 20 111000114
111000004 00 CONN 25 CONTACT SOCKET DBC 258 52 20 111000115
111000005 00 CONN 50 CONTACT PLUG DDC S0P SZ 20 111000116
111000006 00 CONN 50 CONTACT SOCKET DDC §0S 5220 - 111000117
111000007 00 CONN 19 CONTACT PLUG 2DE18P 111000118
111000008 00 CONN 19 CONTACT SOCKET 2DE!9S 111000119
111000009 00 CONN 52 CONTACT PLUG 2DB52P 111000120
111000010 00 CONN 52 CONTACT SOCKET 2DBS5ES . 111000121
111000011 00 CONN 100 CONTACT PLUG 2DD100P 111000122
111000012 00 CONN 100 CONTACT SOCKET 2DD100S 111000123
111000019 00 CONN JUNCTION SHELL DE 24657 111000124
111000020 00 CONN JUNCTION SHELL DB24659 111000125
111000021 00 CONN JUNCTION SHELL DD24661 111000126
111000022 00 CONN SCREW LOCK ASSY FEMALE D204018-2 111000127
111000023 00 CONN SCREW LOCK MALE D20419-16 111000128
111000024 00 CONN SCREW LOCK MALE 20419-21 111000129
111000025 00 CONN SCREW LOCK MALE 20420-15 111000131
111000026 00 CONN A/C OUTLET PS 1369 111000132
111000027 00 CONN CABLE 20 DUAL POS AMP 86148-1 111000133
111000029 00 CONN CONTACT COMP LD 4-330808-9 111000134
111000030 00 CONN DIP SOCKET 16 PIN 041-001 112N 111000135
111000031 00 TERM POST 0255Q . 287 AMP 86144-4 111000136
111000032 00 CONN FASTON RECEPTACLE SERIES 250 111000137
111000033 00 TERM RCPT 250 22-18 AWG AMP 42628-2 111000138
111000034 00 TERM RCPT 250 16-14 AWG AMP 42332-4 111000139
111000035 00 TERM R TNG #10STUD 16-14 AMP 2-31903-2 111000140
111000036 00 TERM R TNG #10STUD 22-16 AMP 2-31889-3 111000141
111000037 00 TERM R TNG #6STUD 22-16 AMP 2-32403-1 111000142
111000038 00 TERM RCPT 187 22-18 AWG AMP 60972-3 . 111000143
111000039 00 CONN WINCHESTER ELEC 109-8340 111000144
111000040 00 CONN CABLE 22 DUAL POS AMP 86148-2 111000145
111000041 00 CONN RCPT 50 DUAL POSN AMP 86018-2 111000146
111000042 00 TERM TAB 250 . 097STUD 90 AMP 41204 111000147
111000043 00 CONN 36 CONT FOR DISK 111000148
111000044 00 TERM TAB 250 .130STUD 90 AMP 42117-2 111000149
111000045 00 TERM TAB 250 . 130STUD DFS AMP 42506-2 111000150
111000046 00 CONN T&B 18RA-6F 111000151
111000047 00 CONN WIRE SPLICE T&B ZRBR 111000152
111000050 00 CONN HI-CLAMP PPC-11 111000153
111000051 00 CONN FASTENER CB4-2 1/8 DIA BUTTON 111000154

111000052 00 CONN 6 PIN AM 111000155
111000053 00 CONN DISK FROM 111-000-043 LG 111000156
111000054 00 CONN DISK FROM 111-000-043 SM 111000157
111000055 00 CONN T&B RBB-2§ 111000158
111000056 00 CONN T&B RCC 111000159
111000057 00 TERM TAB 250 130STUD 1PR AMP 41480 111000160
111000058 00 CONN AMP 85969-2 CRP 24-20 AWG 111000161
111000059 00 CONN AMP 1-480435-0 111000162
111000062 00 CONN SOLDER SLEEVE D142-51 111000163
111000063 00 CONN HAYCO DC-201 BLACK 111000164
111000064 00 CONN HAYCO DC-201 AMBER ORANGE 111000165
111000065 00 CONN HAYCO T-1018 TIN PLATE TAB * 111000166
111000069 00 CONN STYLE A 5353867 111000167
111000070 00 CONN STYLE B 5353868 111000168
111000071 00 CONN TERMINAL CONTACT 66341-2 . 111000169
111000072 00 CONN 6 CIRCUIT FASTON P/18 480003-5 111000170
111000073 00 CONN CONTACT PC 125CF §0 111000171
111000074 00 CONN CONTACT TERMINAL 80413-1 111000172
111000075 00 TERM POST 0255Q . 210 AMP 86144-8 111000174
111000076 00 CONN TERMINAL BUSH GREEN DC-87-3-2 111000175
111000077 00 CONN TERMINAL BUSH CRG DC-87-3-2 111000176
111000078 00 CONN TERMINAL TAB BRASS T-202-55 " 111000177
111000079 00 CONN 26 POSITION 583679-1 : 111000178
111000080 00 CONN MOLEX 1490 RECEPTACLE 111000179
111000081 00 TERM FEM .093 14 TO 20 GA MOLEX 1189 111000180
111000082 00 CONN MOLEX 1490 PLUG 111000182
111000083 00 TERM MALE .093 14 TO 20 GA MOLEX 1180 111000183
111000084 00 CONN AMPHENOL MIN RAC 17 17-300-01 111000134
111000085 00 CONN AMPHENOL RT ANGLE PIN 17-1208-02 111000185
111000086 00 CONN AMPHENOL RT ANGLE PIN 17-1209-02 111000186
111000087 00 CONN COMPONENT LEAD SOCKET 380635-1 111000187
111000088 00 CONN EPO GROUND TAB 5271288 111000188
111000091 00 CONN PWR RECEPT. MS3102 A24-25 111000189
111000093 00 CONN BLOCK SKT 75 CONT AMP 201311-1 111000190
111000094 00 CONN BLOCK 29 POSN AMP 202477-4 111000191
111000095 00 CONN CONT SKT 18-16 AWG AMP 66101-1 111000192
111000096 00 CONN CONT SKT 10-8 AWG AMP 66257-2 111000193
111000097 00 CONN SKT RG/U CA AMP 329013 111000194
111000098, 01 CONN POLORIZING KEY (USED/079) 111000195
111000099 00 CONN MINI BRASS RIVIT . 116X3/16 111000196
111000100 00 CONN 24 PIN (PART # 111000040) 111000197
111000101 00 CONN CABLE 40 DUAL POSN AMP 1-86148-1 111000198

111000102 00 CONN PLUG RECP P&S TURNLOCK 111000199

111000103 00 CONN ASSY DIGITRONICS PTR 2540 111000200

111000104 00 CONN CRIMP LUG T&B RC1157 111000201

111000107 00 CONN MOLEX STD NYLON P.’N 126-P-1 111000202

111000108 00 CONN MOLEX STD NYLON PN 1261-R 111000203

111000108 00  CONN MRAC 42pJ ’ 111000204

111000110 00  CONN PIN CONTACT 8114 111000205

REV DESCRIPTION

00 TERM R TNG »10STUD 12-10 AMP 2-35109-1
00 CONN PCB 28 DUAL POSITION

00 CONN CABLE 20 POSN AMP 86402-1

00 CONN 12 POSITION AMP 864024

00 CONN CONTACT TWIN LEAF AMP 583616
00 CONN KEY AMP 583274

00 CONN PC EDGE 50 DUAL POS AMP1-583717-9
00 CONN CINCH 252-15-30-160

00 CONN PC EDGE 10 DUAL POS AMP 583717-1
00 CONN FERRULE COAX 328664

00 CONN RETENTION SPRING COAX 243332-1
00 CONN ALIGN BSHG RED AMP 329051

00 CONN SPR RTNG AMP 583691-3

00 CONN RECEPTACLE MOLEX 1292-R2

00 CONN PIN FEMALE MOLEX 02091133

00 CONN PLUG MALE MOLEX 1232-P1

00 TERM MALE .093 18 TC 22 GA MOLEX 1380
00 CONN RIVET FLAT HD AK41H

00 CONN RECEPTACLE MOLEX 1261R-2

00 CONN PIN MOLEX 02092132

00 CONN RF PNL RECEPTOR 83-798-1050

00 CONN JACKSCREW FEMALE 200875

00 CONN 9 PIN W/MOUNTING TABS

00 TERM FEM .093 18 TO 22 GA MOLEX 1381
00 CONN PLUG 2 PIN

00 CONN RECEPTACLE 2 PIN

00 CONN 22 PIN

00 TERM SLTD TNG FLG %6 16-14A=2-320861-1
00 TERM R TNG -6STUD 16-14 AMP 2-32442-1
00 TERM R TNG =85TUD 22-16 AMP 2-31836-2
00 CONN MALE A’C PLUG 15AMP 125V

00 CONN DAISY CHAIN . 025 SQ POST 5"'SP

00 TERM R TNG =25TUD 22-16 AMP 2-320440-1
00 CONN FEMALE SOCKET CONTACT

00 CONN MALE PIN CONTACT

00 CONN 13 POS SINGLE ROW MOD IV

00 CONN KEY AMP 86286-1

00 CONN HOUSING, TWIN LEAF . 100CTRS
00 CONN AMP 225-21031-101 OR EQUIV

00 CONN CINCH 251-18-30-160

00 CONN AMP 57-30360

EE CONN FLAG FASTON TERM
00 CONN OUTPUT ELCO 00-8016-038-000-707
EE CONN BERG -75307-002
00 CONN JACK SCREW AMP -202490-2
00 CONN FLANGED INLET AH 5278 NEMA 5-15P
00 CONN WIRE MOLD ASSY 10P AMCO PMG0-10
00 CONN RUBBER BOOTil AH 7511
00 CONN 3VH30-LIN3 DEVICE 1055B

EE CONN WIRE MOLD ASSY 6 POS
00 CONN PIN CONTACT 14 AWG AMP 61118-5
00 CONN PIN CONTACT 26 AWG AMP 60910-5
00 CONN SOCKET AC ARROW HART -5278
00 CONNSOCKET AMP 61117-5
00 CONN CONT SKT 30-22 AWG AMP 60909-
00 CONN 6 SKT MATE-N-LOK AMP 1-480273-0
00 CONN 12 SKT MATE-N-LOK AMP 1-450275-0
00 CONN 12 PIN MATE-N-LOK AMP 1-480275-0
00 CONN PLUG MOLEX 12CKT 1360P
00 CONN RCPT MOLEX 12CKT 1360R-1
00 CONN VIKING 3VH30 ‘1IN

00 CONN MOLEX 5 PIN WAFERCON

00 CONN MOLEX 5 PIN

00 CONN BASELESS CRTG LAMP AMP 61528-1
00 TERM TAB 250.1305TD 2PR AMP 41481
00 CONN USM POP RIVET AD42S

00 CONN PC EDGE 25 DUAL POS AMPI-583717-1
00 CONN WIRE MOLD ASSY

00 CONN WIRE MOLD ASSY MODIFIER

00 CONN TEST PROBE FEM «53061

00 CONN TEST PROBE MALE +20357

00 CONN 50 DUAL POS
00 CONN AMP FSTON 187 SERIES TAB 61947-1
00 CONN AMP FSTON 187 SERIES TAB 61951-1
00 CONN AMP FSTON “1a87" RECP AMP 61637-1
00 CONN HOUSING MALE 9 PIN
00 CONN HOUSING FEMALE 9 PIN
00 CONN FASTON CLIP-FLAG TYPE
CONN BARRIER STRIP & TERMINAL
CONN SPADE LUG -10-12
CONN WAFFR 9 PIN MOLEX 0918-50H4
CONN AMP FSTON 110 TAB 423711
CONN AMP FSTON 187 TAB 51761-1
CONN 40 PIN W STRAIN RELIFF »3417-3000
CONN 10 PIN PCB HEADFR »3432-1002
CONN POLARIZING KEY
CONN VIKING 3VHI5 CND-12

TERM R I'NG -4STUD 22-156 AMF 31378
TFRM R TNG ‘105 TUD 5AWG AMP 52265-2
TERM RCPT 230 14-10AWG AMP 41430
CONN HSG 250 TERM RCPT AMP 1-430416-0
TERM RCPT 187 22-18AWG MAP 60572-2

8§8888888888388
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PART

NUMBER REV

111000206
111000207
111000208
111000209
111000210
111000211
111000212
111000213
111000214
111000215
111000216
111000217
111000218
111000219
111000220
111000221
111000222
111000223
111000224
111000225
111000226
111000227
111000228
111000229
111000230
111000231
111000232
111000233
111000234
111000235
111000236
111000237
111000238
111000239
111000240
111000241
111000242
111000243
111000244
111000245
111000246
111000247
111000248
111000249
111000250
111000251
111000252
111000253
111000254
111000255
111000258
111000257
111000258
111000259
111000260
111000261
111000262
111000263
111000264
111000265
111000266
111000267
111000268
111000269
111000270
111000271
111000272
111000273
111000274
111030275
111000276
111000277
111000278
111000279
111000280
111000281
111000232
111000283
111000284
111000285
111000286
111000287
111000288
111000289
111000290
111000291
111000232
111000293
111000294
111000295

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 {tems, without written permission.

DESCRIPTION

TERM RCPT 110 22-18AWG AMP 61048-2
TERM TAB 187 130STUD ANLR AMP 61761-2
TERM TAB 110 136STUD STR AMP 60858-1
TERM POST 0255Q . 165 AMP 87022-8
SPLICE COAX TO AWG AMP #330592

CONN BRASS RIVET TIN PLATED

CONN PNL RCPT TYPE UHF AMPHENOL 83-1R
TERM RCPT 28-22 AWG BERG 47712

CONN HSG 4 PIN BERG 65039-033

CONN 3VH50/1JV5 VIKING

TERM R TNG #8STUD 16-14 AMP 30827
CONN RECEPTACLE MOLEX # 1261-R2
CONN PLUG MOLEX # 1261-P

CONN 8 PIN MOLEX #1840-9-2

CONN 12 PIN MOLEX #1840-12-2

CONN QUICK DISC TAB ETC #3531

CONN QUICK DISC TAB ETC #3523

CONN 25 PIN DUAL POSN #PJDH-25S

CONN POLARIZING KEY #109-8597

TERM'R TNG #10STUD 6AWG BUR YAEUSC-L1
TERM RCPT 250 14-10AWG BUR PQl0R258B
CONN 29 PIN WINCHESTER #SRE29PD4J
CONN MR 4PIN HDR(TIN) AMP #9-350255-1
CONN MR 4SKT HSG AMP #1-350240-9

CONN MR 6PIN HDR(TIN) AMP #9-350258-1
CONN MR 6SKT HSG AMP #1-350241-9

CONN MR 9PIN HDR(GOLD) AMP#9-350261-2
CONN MR 9SKT HSG AMP #1-350242-9

CONN MR 12PIN HDR (TIN) AMP #9-350264-1
CONN MR 12SKT HSG AMP #1-350243-8
CONN MR SKT CON 26-18 TIN AMP 350037-1
CONN MR SKT CON 26-18 GLD AMP 350037-2
CONN HOUSING AMP 1-480305-0

PIN AMP 61118-1 . .
CON PIN MALE 20-14 MOLEX #20-09-2101
CON PIN FEMALE 20-14 MOLEX #20-08-1101
CONN 60 PIN AMP 582459-1

CONN PIN MALE 22-18 MOLEX #02-09-2116
CON PIN FEMALE 22-18 MOLEX #02-09-1116
CON PLUG FOR .093 TERM, MOLEX TYPE 1619
CON RCPT FOR .093 TERM, MOLEX TYPE 1619
CONTACT, CONN. AMP #66135-2

SHIELD, CONN. AMP #200532-1
JACKSCREW AMP #582360-3

CONNECTOR, DUAL, 36 PIN 600-061-18SL
CONNECTOR 582388-9 AMP

CONTRACT, CONN. 66088-3 AMP
CONTRACT, CONN. 66150-3 AMP
CONNECTOR WINCHESTER #MRACSOPJTDHS
CONNECTOR CINCH #251-25-30-160
CONNECTOR 57-30240

CONN CARD CAGE-TERMINAL

CONN CARD CAGE 15 PIN

CONN MR 15 PIN HDR (TIN) AMP #9-350267-1
CONN MR 15SKT HSG AMP #1-35024409
CONN PIN . 0255Q, WW, . 660LG #75401-015
CONN CANNON 195 SK-19-21C-1/2

CONN PC QUICK-CONNECT . 187 TAB FEMALE
TERM R TNG #6STUD 18-22 AMP 2-34144-1
TERM R TNG #6STUD 10-12 AMP 2-34168-1
CONN RIVET

CONN FEMALE MOLEX 1189T PIN

CONN MALE MOLEX 1380T

CONN MALE MOLEX 1120T PIN

CONN FEMALE PIN MOLEX 1381T

CONN USM POP RIVET #AD44H

TERM POST . 0255Q UMINSUL. AMP #87022-4
TERM AMP 250 FASTON ADT 61765-2

CONN KEY, POLARIZING FOR AMPMODU TYPE
CONN CONTRACT, LOCK CLIP -. 025POST
CONN HOUSING, LOCK CLIP,2 ROW 6 POS
CONN HOUSING, LOCK CLIP,2 ROW 20 PCS
CONN PLDG 20A 250V HUBBELL 2421

CONN AMP PINS (BRIGHT TIN DIP)

CONN RCPT 2-PIN MOLEX #03-09-1021
CONN SCREW LOCK PNL RECEPTACLE
CONN SCREW LOCK CA PLUG

CONN MATE-N-LOCK 8 PIN HDR, #350212-1
CONN MATE-N-LCCK 8 PIN, AMP #1-480283-0
CONN 20-14 TIN PIN, AMP #60619-1

CONN POST INSUL POD AMP #1-480306-1
CONN FLAG INSUL SPT AMP #60290-2

CONN WINCHESTER HW50D2-111-2B

TERM MALE-MOLEX 1854-02-06-2132

TERM RECEP, 2 CKT MOLEX 1625-2R1
CONN ADPTR 1/4" PUSHON TAB-1:2

CONN HOUSING, LOCK CLIP 12 POS

CONN 11 POS 22 PIN, EDGE CARD

CONN 4 PIN M. R. HDR (GOLD)

CONN 15 PIN M. R HDR (GOLD)

111-2

PART
NUMBER

111000208
111000207
111000208
111000269
111000300
111000801
111000302
111000803
111000304
111000305
111000308
111000307
111000308
111000308
111000310
111000311
111000312
111000313
111000314
111000315
111000316
111000317
111000318
111000319
111000320
111000321
111000322
111000323
111000324
111000325
111000326
111000327

DESCRIPTION

CONN 20-14 GOLD PIN TP DR AMP

CONN M-N-L 8 PIN HDR GLD AMP#350212-2
CONN HSG 50 DUAL POS, AMP #1-583717-7
CONN 50 POS. 4 SURF DISK 3426-0000 3M
CONN 25 POS, 4 SURF DISK 3415-0000 3M
CONN 84 POS. 4 SURF DISK SM P/N 8402
CONN 34 POS, 4 SURF DISK SM 3424

TERM . 250 INLINE FEM N2/4-2/10

TERM INSUL-CONNECT 18-20 GA WIRE
CONN AMP FASTON 45 250SER SGL42822-2
CONN AMP FASTON 45 250SER DBL 41477
CONN CONT TWINLEAF AMP

CONN 22PIN W/FRAME, VIKING#OVH22/1IN3
CONN FASTON 14-20AWG NON-INSUL42452-2
CONN 18 CONT SINGLE ROW

CONN 18 CONT DUAL POS

CONN 18 CONT DUAL POS HSG

CONN OUTPUT J2 M60OOL °

CONN CONT MALE PIN 22-26AWG

CONN CONT FEM SKT PIN 22-26AWG

CONN 250 FASTON 10-20AWG TERM

CONN 75 POS M SER CDC DISK ADPT

CONN W/FRM CINCH 251-22-30-160

CONN PLUG 30A 250V HUBBELL 45215
CONN 50 POS M SERIES CDC DISK ADPT
CONN CONTACT 15 AMP 1332

CONN PWR POLE MDL 15AMP 600V 1315
CONN MOLEX RCPTCLE W/O EARS

CONN WAFERCON 3 PINS MOLEX

CONN TWIST LOCK 20A 125V HUBBELL 2615
CONN TWIST LOCK 30A 125V HUBBELL 2315
CONN ASSY DIGITRONICS BC7611-2 22 PINS

REV, 02 *
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PART

NUMBER REV

113000002
113000003
113000004
113000005
113000008
113000009
113000010
113000011
113000012
113000013
113000014
113000015
113000016
113000017
113000018
113000019
113000020
113000021
113000022
113000023
113000025
113000026
J 113000027
113000028
113000029
113000030
113000032
113000033
113000034
113000035
113000036
113000037
113000038
113000040
113000041
113000042
113000043

J 113000044
113000045
113000046
113000047
113000048
113000049
113000050
113000051
113000052
113000053
113000054
113000055
113000056
113000057
113000058
113000059
113000080
113000061

DESCRIPTION

FUSE 10A 250V LITTELFUSE 3AB #314010
FB 2-POLE, 3AG MTG, LITTELFUSE #357002
FUSE 1/2A 250V LITTELFUSE 8AG #361.500
FUSE 3/4A 250V LITTELFUSE 8AG #361. 750
FUSE CLIP, EARLESS, BUSS #5680-05

FUSE 2A 250V LITTELFUSE 8AG #361002
FUSE 3A 125V LITTELFUSE 3AG #313003
FUSE 2A 125V LITTELFUSE 3AG #313002
FUSE 1/2A 125V LITTELFUSE 3AG #313.500
FUSE 3/8A 250V BUSS MDL FUSETRON
FUSE 1A 250V BUSS AGX FAST ACTING
FUSE 4A 250V LITTELFUSE 3AG #312004
CB 15A 50V 1-POLE TI #51MC2-29-15

FUSE 15A 32V LITTELFUSE 1AG #301015

FUSEHOLDER PNL MTD, R-A TERM, LF #342004

FUSE 15A 250V LITTELFUSE 3AB #314015
FUSE 30A 600V BUSS KTK LIMITRON

FUSE BLOCK 3-POLE 250V BUSS #2809

FUSE 5A 32V LITTELFUSE 1AG #301005

FUSE 10A 32V LITTELFUSE 1AG #301010
FUSEHOLDER PNL MTD,STR TERM, LF #342012
FUSE 30A 125V LITTELFUSE 3AB #31430
FUSEHOLDER PNL MTD, H-V KNOB, LF #34027
PICOFUSE AX LEAD 3/4A 125V LF #275. 750
FUSE 2 1/2A 32V BUSS AGW GLASS TUBE
FUSE 1/4A 250V BUSS AGX FAST ACTING
FUSE 15A 32V BUSS MDL FUSETRON

FUSE 5A 250V LITTELFUSE 3AB #314005

FUSE 1A 32V BUSS AGA GLASS TUBE

FUSE 3A 32V BUSS AGA GLASS TUBE

FUSE 6A 32V BUSS AGA GLASS TUBE

FUSE 8A 250V LITTELFUSE 3AB #314008
FUSEHOLDER PNL MTD,STR TERM, LF #342038
FUSE 15A 32V BUSS AGC FAST ACTING

FUSE 2A 250V LITTELFUSE 3AG #312002
PICOFUSE AX LD, 1 1/2A 125V, LF #26501.5
FUSE 5A 32V BUSS MDL FUSETRON

FUSE 3A 32V LITTELFUSE 1AG #301003

FUSE 4A 32V BUSS AGW FAST ACTING

* CB 20A 65V 2P, AIRPAX #UPG-11-1-6-1-203

FUSE 5A 125V LITTELFUSE 3AG #313005
FUSEHOLDER IN LINE FOR 3AG
FUSEHOLDER, MODIFIED, INLINE FOR 3AG
FUSE 1/4A 250V LITTELFUSE 3AG #313. 250
FUSE . 125A BUSS MDL SLD BLD

FUSE 4A 32V LITTLEFUSE 3AG#311004
FUSE 5A 32V LITTLEFUSE 3AG#311005
FUSE 10A 32V LITTLEFUSE 3AG#311010
CB 8A 50/60HZ 250V AIRPAX

FUSE 1A SLO BLO 3AG

FUSE 1A 250V LITTLEFUSE 3AG#312001
FUSE 1/8A 3AG 2310

FUSE 8A 3AG 2310

FUSE 15A 3AG 2310

FUSE 1/2A 250V SAG LITTLEFUSE

113-1
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PART
NUMBER REV
114000001 00
114000002 00
114000004 00
114000005 00
114000006 00
114000007 00
114000008 00
114000009 00
114000011 00
114000012 00
114000013 00
114000014 00
114000015 00
114000016 00
114000017 00
' 114000018 00
114000019 00
114000020 00
114000021 00
114000022 00

R

DESCRIPTION

HUDSON 28V BULBS 21870

HUDSON BULB 2176

INDICATOR CARTRIDGE CML

INDICATOR CARTRIDGE CML 64 0272
INDICATOR CARTRIDGE 6V CML 240272 GRW
INDICATOR CARTRIDGE 115V CML 240321 RE
LAMP TUNGSOL #561

BULB-PLT LAMP CML 84-0421

LAMP INCANDESCENT AMBER 14V

LAMP INCANDESCENT RED 14V

INDICATOR RDOUT DIG SP-331 1. 5D16. 33"
INDICATOR RDOUT DIG SP-332 2DIG. 38 IN
INDICATOR RDOUT DIG SP-333 3DIG. 33 IN
INDICATOR RDOUT DIG SP-353 3DIG. 55 IN
INDICATOR RDOUT DIG SP-354 2. 5D, 55IN
LAMP GE 379

INDICATOR FILE PROJECT

BULB LIGHT BULB

LAMP INCAND GV . 20A

LAMP GE 1638

m
REV. 02
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LaCreezy ¢c
LLICCIT o
FOSDOONSE T W MCTC‘:-.
LL3}CCe:3 ce SIV .0? &.."!‘1 G2LL
iisgeeese ce 133 CRML
1isdceezr ce BOTON 48XTA-1
LIS0CCCIT €0 FAN ADAPTER AR DICT

C cc F-L\ 133 CFM EJWASRD #3-9C-8Q11-LI5V
ce BLOWER LAMS3 #113721-C
cc MOTOR L 3 EP GE #3XCPIIFGIIST
ca BLOWER AUXILLARY WITE S§ GEILL
L113cccaT co BLOWER AUX W'SS GEILL 23CV
1130€CC28 EE MOTOR EYSTERESIS SYNCE SEIC
1132CCC23 Q0  FAN, VENTURI 115V, 30 &€CEZ ROTRON CT3A2
113CCCC3e 00 GUARD, FINGZR ROTRON 20132-2
1132CCCI1 EE BLOWER SPECIFICATION CAEBINET

b e st afitonkt 08 1 -

1133CCC32 €O  MOTOR MAIN 101/A

11330CC33 00 MOTOR DRIVE 101/A

115CCCC34 00 MOTOR 1.6A 60HZ UP ASR33

113CCCC35 00 BLOWER WIND JAMMER

1130¢CC38 00 FAN COOLING 117V 60HZ

1150C0037 00 MOTOR ASSY BLOWER MG&S0OL

1153CG038 00 MOTOR ASSY SP-8 MG0OL

11506039 00 MOTOR BRUSH DRIV CDS 114

1153CC040 00 MUITUR DRUM 2310

115000041 00 MOTOR RIBBON 2310

115000042 00 FAN 2310

1150C0043 00 MOTOR 115V 60/50HZ

115000044 00 MOTOR 230V 60/50HZ

115000045 00 MOTOR DRIVE S00RPM 115 VACCT381-2
115000046 00 BLOWER G/P SPEC CAB 230V 50BZ
115060047 00 MOTOR ASSY CC7073-6 DIGITRONICS
115000048 00 MOTOR SPINDLE ASSY DIABLO 15536-02
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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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116000001

Pin Configuration’ A/D Converfer
Top View
1|0 GAn aDJ iTI(MsD)O | 72 Pin Designations
318 ANaioe wcow  mTITER O 7o . .
3|8 Biroian.nz Pin Pin
6 | O UNIPOLAR,R] sT3o|er NO. NO.
[LZY- K1) - -
arso|es 1 Gain Adj. 72 Bit 1 (MSB)
siTeo |81 2 Analog In 71 Bit 2
S 3 Analog In Com 70 Bit 1 (MSB)
oreolse 4  Buiffer Out 69 No pin
5 Bipolar, R2 68 No pin
20 |8 Sowrn O7TCET ':';: : 6  Unipolar, R1 67 Bit 3
] ERA a0 |0 7 Nopin 66  No pin
23 jo =18V BIT12(LSB)O | 48 8 NO p}n 65 Blt 4.
27{o +15v 9 No pin 64 No pin
29 |0 +5v — 10 No pin 63 Bit 5
:: ::::::AOLU:W STATUS O | 43 11 NO pin 62 NO pin
3218 B o 12 No pin 61 Bit 6
B3N cioox munro |sr 13 Nopin 60 Nopin
0 pin o pin
. . 15 No pin 58 Bit 7
Block Diagram . .
BUFFER OUT (DIRECT INPUT) 16 No mn 57 N? pln
17  No pin 56 Bit 8
oM 18  No pin 55 No pin
——=° 19 Bipolar Offset 54 Bit9
20 Comp In 53 No pin
ComparATOR 21  No pin 52 Bit 10
o] i 22  Ref Out 51 No pin
orrser 23 Analog Com 50  Bit 11
REFERENCE 24 No pin 49 No pin
— "elock - 25 -15V 48  Bit 12 (LSB)
gt J 1 26  No pin 47  No pin
. —c 27 415V 46  No pin
WEIGHTED our 28 No pin 45 No pin
MONOUTHIC CURRENT SWITCHES 29 +5v 44 No in
PO | 30 Digital Com 43 STATUS
GATING LOGIC AND uof,: 31 No pin 42 No pin
l— OUTPUT REGISTER le——————20 39 Comp Out 41 No pin
686856885484 )3 33  Status 40 No pin
STATUS DIGITAL OUTPUT CONVERT COMMAND 34 Conv Comm 39 No pin
Timing Diagram . 35 Clock In 38 No pin
= o= 1o0ms wun convens 36  Clock Out 37  Clock Inhibit
_Jl COMMAND
—, §s8s223§88 §38237 Lo The 116000001 circuit module is a 12-bit binary
W‘ analog-to-digital converter.
'1': :':::::::::::uu
LA
o B R T
T
s b M T
R e T T A B
o ¢! L B T B oy ) ! .
SRS R RN R
— s P [ R T T T -
R it e . e e e . e i
/ Soreur T
1 2 3 & s 6 7T 8 ® 10 11 12
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_
Pin Configuration . D/ A Converfer
Top View
Pin Designations
1R ZERO ADJ O | 28 .
2o +i8v sum JcT o | 27 Pin
3]0 +8v OUTPUT O] 268 NO
REFOUT O 25 NV
¢ o o con L |
7| o s 1(nse) GAIN ADJ O | 22 K Key
slgumre BIFPOLAR OFFSET O] 21 1 -15V
B aTizof 18 2 +15Vv
12|08t . aiTil o) 17
H FHH Bir's of 18 3 +5V
4 No pin
5 Pwr Com
6 No pin
7 Bit 1 (MSB)
Block Dicg'rarn - 8 Bit 2
9 Bit 3
STROBE INPUT DIGITAL INPUTS 10 Bit 4
COMMON T__???ﬂwimzm?? 11 Bit5
O- (Included only in Buffered unit) 12 Bit 6
[T 1] 2o me
| MONOLITHIC CURRENT SWITCHES 14 Bit 8
REFERENCE I | l | l ] I | l 15 Bit 9
o THIN FILM RESISTOR NETWORK 16 Bit 10
I ApA———O ZERO ADJ, .
I o . 17 Bit 11
s.J. O > AN [ AM—O R2 18 Bit 12
SCALING NETWORK 18 No o
e s oo o pin
iglf [ o— I %ﬁ 20 No pin
ANALOS _ 21 Bipolar Offset
22 Gain Adj
23 20V
24 10V
25 Ref
26 Output A
27 Sum JCT
28 Zero Adj
The 116000002 circuit module is a 12-bit binary F
digital-to-analog converter with an externally
programmable output amplifier.
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Pin Configuration
Bottom View

116000003

3o +18vV OoUT

10+5VIN
2 OINPUT RETURN

40 COM GRD

50 -1SV OUT

Block Diagram .

‘.

POSITIVE *oe
REGULATOR
| | e - — —
CURRENT
CIMITER
INPUT HIGH - NANOTRAN RECTIFIERS
LINE EFFICIENCY L SOLATION = AN
FILTER CI}{&}:T" TRANSFORMER FILTERS
CURAENT
- = - LIMITER
NEGATIVE
— REGULATOR -oc
. | I

Power Supply DC/DC

Pin Designations

Phl
No.
1 +5VDC Input
2 Input Return
3 +15VDC Output
4 Common Grd
5 -15VDC Output

116-4




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 basls for manufacture or sale of items, without written permission.
—
" Pin Configuration Sample and Hold
Bottom View
Pin Designations
KEY o en
0 28 Analog Input Control In 10 Pin
026 Analog Ground ' H&
Digital Ground 40
-024 Optional Analog Ground 60 K Key
1 Control In
2 Nopin
-15VDC 100 3 No pin
017 Analog Output  Power Ground 120 4 Digital Ground
015 Analog Ground +15VDC 140 5 No pin
6 Analog Ground
7 No pin
8 No pin
Block Diagram 9 No pin
10 -15VDC
0"“’0 Output 11 No pin
Input  FET uff
ﬁ\;ﬂ: * Buffer ;W"ch o 12 Power Ground
O 0 .
Anclog Analog 13 No pin
Common Storage Ovutput 14 +15VDC
o'__'L T Capocitor
Mode | = = _L—o 15 Analog Ground
- = | commen 16  Nopin
Driver
o— 17 Analog Output
e an 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- m
and-hold device 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
g/MOS compatible control signal, and requires
=15vdc power.,
h———— — }
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KEY K
-5V 1
<5V 2

+REF OUT 4
GRD 5

BIT 1 (MS8) 7

BIT29

BIT3 N

B8IT413
BITS W

116000006

Pin Configuration & Block Diagram

Top View

REF ZENER =

RESISTOR WEIGHTING
. NETWORK —

EEEREERER

%1 ] Fﬁ

27 sum Jcr
26 OUT

25 -REF OUT
24 OFFSET
23 8IT 10

21879

188ITS

16 BIT 7
15 8T 6

D/A Converter

Pin Designations .

Pin
No.
1 -15V
2 +15V
3 No pin
4 +Ref Out
5 Grd
6 No pin
7 Bit 1 (MSB)
8 No pin
9  Bit2 '
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.

116-6
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116000007

Fin f::ﬁ\?iﬁmm ; A/D Converter
1 ] O GAIN ADJ . BIT1{MSB) O] 72 . . R
f[sgemame gt el 1 Pin Designations
4 | O SIG OUT BUFFER H
: 83:5201'::4(2%’) BIT3 o 67 ' Pin Pin
8iT4 o 65 No. No.
BITS 0f 63 1  Gain Adj. 72  Bit 1 (MSB)
BTe of €l | 2  Sig. In Buffer 71 Bit2
ar7 o] 58 3 Sig. Grd 70 Bit 1 (MSB)
——rT 4 Sig. Out Buffer 69 No pin
5 Bipolar (20V) 68 No pin
13 |o sroLan oFFseT BTy o 34 6  Unipolar (10V) 67  Bit 3.
aiT10(Ls8) o 52 7 No pin 66 No pin
23 [ Sis ono 8 No pin 65 Bit4
25 |o -18v 9 No pin 64 No pin
27 |o +18v 10 No pin 63 Bit5
29 |o +5v N 11  No pin 62 No pin
30 Jo DIGITAL GNOD STATUS O] 43 12 NO pin 61 Bit 6
32 [o courour 13 No pin 60 Nopin
3319 Cony comm 14 No pin 59 No pin
36 |O CLOCK OUT  CLOCK INHIBIT Of 37 15 No pin 58 Bit 7
16 No pin 57 No pin
Block Diagram 17 No pin 56 Bit 8
BUFFEROUT _ (DIRECT INPUT) 18 No pin 55 No pin
? compamaton 19  Bipolar Offset 54 Bit9
T % 20 Comp. In 53 No pin
>— 21  No pin 52 Bit 10 (LSB)
COMPARATOR 22  Ref. Out 51  No pin
IN clocx 23  Sig. Grd 50 No pin connection
i 24  No pin 49 No pin
pierey = - I 25 -15V 48  No pin connection
REFERENCE . :
VOLTAGE | INTERNAL 26 No pin 47 No pin
REFERENCE crocx 27 415V 46 No pin
8~ S 28 No pin 45 Nopin
cLock 29 +5V 44 No pin
MONOLITHIC COMENT SWITCHES ot 30 Digital Grd 43 STATUS
EERRRERERA) 3 omn 4 Nobm
cLock 32 Comp. Out 41 No pin
l— Courorreaisan. fp— 9 gi gt:tus o ‘313 go pin
M nv. Comm. o pin
STATUS 666()$|?A?oéu$uéréé CONVERT COMMAND 35 Clock In 38 No pm
36 Clock Out 37  Clock Inhibit
Timing Diagram
= > 100ns min .
I'LI RS2 | The 116000007 circuit module is a 10-hit b
— - ) e circuit m e is a 10-hit binary
_—:U_i[ﬁﬂmﬂrU'LﬁU___—l_—?;% analog-to-digital converter capable of -1/2LSB.
s muR | s e
o T I [ "'. 259
ET I —i + 388
—_ || -
‘0’ ' 1 l ] (¢ .
T l ’ | )
| 1 1
i ——
T {1
_dadad s
(uewnn 10 z:ao)
SERIAL QUTPUT
_ —
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PART
NUMBER REV DESCRIPTION

121000001 00 CRYSTAL 14.08 KC
121000002 00 CRYSTAL 16.00 KC
121000003 00 CRYSTAL 10 MC
121000004 00 CRYSTAL 20 MC
121000005 00 CRYSTAL 18. 20 KC
121000006 00 CRYSTAL 8.8 KC
121000007 00 CRYSTAL 230.4 KC
121000008 00 CRYSTAL 153.6 KC
121000008 00 CRYSTAL 65.536 KC
121000010 00 CRYSTAL 307.2 KC
121000011 00 CRYSTAL 38.4 KC
121000012 00 CRYSTAL 76.8 KC
121000018 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 1226.800 KHZ VRS E-§
121000020 00 CRYSTAL 11.5 MHC
121000021 00 CRYSTAL 100 KC
121000023 00 CRYSTAL 614.4 KC
121000024 00 CRYSTAL XTA2.1.54 MHZ
121000025 00 CRYSTAL 11.004 MHZ
121000026 00 CRYSTAL 50 MHZ
121000027 00 CRYSTAL 15.36 MAZ
121000028 00 CRYSTAL 160.000 KHZ
121000029 00 CRYSTAL 8.33 MHZ
121000030 00 CRYSTAL 6.912 MHZ '

REV.
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