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This comprehensive databook provides information on Na-
tional Semiconductor's advanced CMOS logic families
MM54HC174HC high speed, CD4000 and MM54C174HC.
The MM54HC174HC family utilizes microCMOS technology
to achieve the input and power supply characteristics of
CMOS with the high speed and large output drive of low
power Schottky. The MM54HC174HC family has the same
pinout as equivalent 54LS174LS; in addition, many popular
CD4000 series logic functions are offered where no equiva-
lent TTL function exists.

The MM54HCT/74HCT is a subfamily of MM54HC/74HC of-
fering TTL inputs. These MM54HCT 174HCT devices offer
convenient TTL level translation to CMOS for those places in
the system where only TTL levels are provided.

The CD4000 series is National Semiconductor's extensive
line of CD40XXS and CD45XXS series devices. These parts
meet the standard JEDEC uS-Series" specifications.

The popular MM54C174C series logic family metal-gate
CMOS technology is pin-for-pin and function-for-function
equivalent to the 54174 family of TTL devices. Unique spe-
cial function LSI devices in this family are compatible with
MM54HC174HC and CD4000 series.

National provides the highest Quality and Reliability in CMOS
Logic and LSI. This databook provides detailed descriptions
of Military IAerospace Programs, Quality Enhancement and
extensive Reliability Reports. We are proud of our success,
which sets a standard for others to achieve. Our company-
wide programs to achieve perfection will continue so that
customers can continue to rely on National Semiconductor's
integrated circuits and products.
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Alpha-Numeric Index (Continued)

CD4011 BM/CD4011 BC Quad 2-lnput NAND Gate 5-10
CD4011 M/CD4011 C Quad 2-lnput NAND Gate 5-6
CD4012BM/CD4012BC Dual4-lnput Buffered NAND Gate 5-19
CD4012M/CD4012C Dual4-lnput NAND Gate 5-15
CD4013BM/CD4013BC Dual D Flip-Flop 5-36
CD4014BM/CD4014BC 8-Stage Static Shift Register 5-41
CD4015BM/CD4015BC Dual 4-Bit Static Shift Register 5-45
CD4016BM/CD4016BC Quad Bilateral Switch 5-50
CD4017BM/CD4017BC Decade Counter/Divider with 10 Decoded Outputs 5-57
CD4018BM/CD4018BC Presettable Divide-by-N Counter 5-63
CD4019BM/CD4019BC Quad AND-OR Select Gate 5-67
CD4020BM/CD4020BC 14-Stage Ripple-Carry Binary Counter/Divider 5-70
CD4021 BM/CD4021 BC 8-Stage Static Shift Register 5-75
CD4022BM/CD4022BC Divide-by-8 Counter/Divider with 8 Decoded Outputs 5-57
CD4023BM/CD4023BC Triple 3-lnput Buffered NAND Gate 5-84
CD4023M/CD4023C Triple 3-lnput NOR Gate 5-80
CD4024BM/CD4024BC 7-Stage Ripple-Carry Binary Counter/Divider 5-88
CD4025BM/CD4025BC Triple 3-lnput Buffered NOR Gate 5-84
CD4025M/CD4025C Triple 3-lnput NAND Gate 5-80
CD4027BM/CD4027BC Dual J-K Master/Slave Flip-Flop with Set and Reset 5-92
CD4028BM/CD4028BC BCD-to-Decimal Decoder 5-97
CD4029BM/CD4029BC Presettable Binary/Decade Up/Down Counter 5-100
CD4030M/CD4030C Quad Exclusive-OR Gate 5-106
CD4031 BM/CD4031 BC 64-Stage Static Shift Register 5-109
CD4034BM/CD4034BC 8-Stage TRI-STATE Bidirectional Paraliel/SeriallnputiOutput

Bus Register 5-113
CD4035BM/CD4035BC 4-Bit Parallel-In/Parallel-Out Shift Register 5-123
CD4040BM/CD4040BC 12-Stage Ripple-Carry Binary Counter/Divider 5-70
CD4041 UB/CD4041 UBC Quad True/Complement Buffer 5-128
CD4042BM/CD4042BC Quad Clocked D Latch 5-132
CD4043BMlCD4043BCTRI-STATE NOR R/S Latches 5-137
CD4044BM/CD4044BC TRI-STATE NAND R/S Latches 5-137
CD4046BM/CD4046BC Micropower Phase-Locked Loop 5-141
CD4047BM/CD4047BC Low Power Monostable/Astable Multivibrator 5-149
CD4048BM/CD4048BC TRI-STATE Expandable 8-Function 8-lnput Gate 5-154
CD4049UBM/CD4049UBC Hex Inverting Buffer 5-161
CD4050BM/CD4050BC Hex Non-Inverting Buffer 5-161
CD4051 BM/CD4051 BC Single 8-Channel Analog Multiplexers/Demultiplexers 5-166
CD4052BM/CD4052BC Dual4-Channel Analog Multiplexers/Demultiplexers 5-166
CD4053BM/CD4053BC Triple 2-Channel Analog Multiplexers/Demultiplexers 5-166
CD4060BM/CD4060BC 14-Stage Ripple-Carry Binary Counter/Divider 5-70
CD4066BM/CD4066BC Quad Bilateral Switch 5-174
CD4069UBM/CD4069UBC Inverter Circuits 5-180
CD4070BM/CD4070BC Quad 2-lnput Exclusive-OR Gate 5-184
CD4071 BM/CD4071 BC Quad 2-lnput OR Buffered B Series Gate 5-188
CD4072BM/CD4072BC Dual4-lnput OR Buffered B Series Gate 5-194
CD4073BM/CD4073BC Double Buffered Triple 3-lnput AND Gate 5-197
CD4075BM/CD4075BC Double Buffered Triple 3-lnput OR Gate 5-197
CD4076BM/CD4076BC TRI-STATE Quad D Flip-Flop 5-201
CD4081 BM/CD4081 BC Quad 2-lnput AND Buffered B Series Gate 5-188
CD4082BM/CD4082BC Dual 4-lnput AND Buffered B Series Gate 5-194



Alpha-Numeric Index(continUed)

MM54C86/MM74C86 Quad 2-lnput EXCLUSIVE-OR Gate 6-50
MM54C89/MM74C89 64-Bit (16 x 4) TRI-STATE Random Access Memory 6-53
MM54C90/MM74C90 4-Bit Decade Counter 6-54
MM54C93/MM74C93 4-Bit Binary Counter 6-54
MM54C95/MM74C95 4-Bit Right-ShiftiLeft-Shift Register 6-58
MM54C107/MM74C107 Dual J-K Flip-Flops with Clear and Preset 6-34
MM54C150/MM74C150 16-Line to 1-Line Multiplexer 6-61
MM54C151/MM74C151 8-Channel Digital Multiplexer 6-68
MM54C154/MM74C154 4-Line to 16-Line Decoder/Demultiplexer 6-72
MM54C157 /MM7 4C157 Quad 2-lnput Multiplexer 6-75
MM54C160/MM74C160 Decade Counter with Asynchronous Clear 6-78
MM54C161/MM74C161 Binary Counter with Asynchronous Clear 6-78
MM54C162/MM74C162 Decade Counter with Synchronous Clear 6-78
MM54C163/MM74C163 Binary Counter with Synchronous Clear 6-78
MM54C164/MM74C164 8-Bit Parallel-Out Serial Shift Register 6-83
MM54C165/MM74C165 Parallel-Load 8-Bit Shift Register 6-87
MM54C173/MM74C173 TRI-STATE Quad D Flip-Flop 6-91
MM54C174/MM74C174 Hex D Flip-Flop 6-95
MM54C175/MM74C175 Quad D Flip-Flop 6-98
MM54C192/MM74C192 Synchronous 4-Bit Up/Down Decade Counter 6-102
MM54C193/MM74C193 Synchronous 4-Bit Up/Down Binary Counter 6-102
MM54C195/MM74C195 4-Bit Register 6-107
MM54C200/MM74C200 256-Bit TRI-STATE Random Access Read/Write Memory 6-111
MM54C221/MM74C221 Dual Monostable Multivibrator 6-112
MM54C240/MM74C240 Octal Buffers and Line Drivers with TRI-STATE Outputs (Inverting) 6-117
MM54C244/MM74C244 Octal Buffers and Line Drivers with TRI-STATE Outputs (Non-Inverting) .. 6-117
MM54C373/MM74C373 Octal Latch with TRI-STATE Outputs 6-122
MM54C374/MM74C374 Octal D-Type Flip-Flop with TRI-STATE Outputs 6-122
MM54C901 /MM74C901 Hex Inverting TTL Buffer 6-129
MM54C902/MM74C902 Hex Non-Inverting TTL Buffers 6-129
MM54C903/MM74C903 Hex Inverting CMOS Buffer 6-129
MM54C904/MM74C904 Hex Non-Inverting CMOS Buffers 6-129
MM54C905/MM74C905 12-Bit Successive Approximation Register 6-134
MM54C906/MM74C906 Hex Open Drain N-Channel Buffer 6-140
MM54C907 /MM7 4C907 Hex Open Drain P-Channel Buffer 6-140
MM54C91 0/MM74C91 0 256-Bit TRI-ST ATE Random Access Read/Write Memory 6-143
MM54C914/MM74C914 Hex SchmittTrigger with Extended Input Voltage 6-144
MM54C915/MM74C915 7-Segment-to-BCD Converter 6-147
MM54C922/MM74C92216-Key Keyboard Encoder 6-151
MM54C923/MM74C923 20-Key Keyboard Encoder 6-151
MM54C932/MM74C932 Phase Comparator 6-157
MM54C941/MM74C941 Octal Buffers/Line Receivers/Line Drivers with TRI-STATE Outputs 6-161
MM54C989/MM74C989 64-Bit (16 x 4) TRI-STATE Random Access Memory 6-166
MM54C/MM74C 1-10
MM54HCOO/MM74HCOO Quad 2-lnput NAND Gate 3-3
MM54HC02/MM74HC02 Quad 2-lnput NOR Gate 3-6
MM54HC03/MM74HC03 Quad 2-lnput Open Drain NAND Gate 3-9
MM54HC04/MM74HC04 Hex Inverter 3-12
MM54HC05/MM74HC05 Hex Inverter (Open Drain) 3-18
MM54HC08/MM74HC08 Quad 2-lnput AND Gate 3-21
MM54HC10/MM74HC10 Triple 3-lnput NAND Gate 3-24



Alpha-Numeric Index (Continued)

MM54HC192/MM74HC192 Synchronous Decade Up/Down Counters 3-189
MM54HC193/MM74HC193 Synchronous Binary Up/Down Counters 3-189
MM54HC194/MM74HC194 4-Bit Bidirectional Universal Shift Aegister 3-196
MM54HC195/MM74HC195 4-Bit Parallel Shift Aegister 3-200
MM54HC221A1MM74HC221A Dual Non-Aetriggerable Monostable Multivibrator 3-204
MM54HC237 IMM7 4HC237 3-to-8 Decoder with Address Latches 3-209
MM54HC240/MM74HC240 Inverting Octal TAl-STATE Buffer 3-213
MM54HC241 IMM74HC241 Octal TAl-STATE Buffer 3-213
MM54HC242/MM74HC242 Inverting Quad TAl-STATE Transceiver 3-218
MM54HC243/MM74HC243 Quad TAl-STATE Transceiver 3-218
MM54HC244/MM74HC244 Octal TAl-STATE Buffer 3-222
MM54HC245A1MM74HC245A Octal TAl-STATE Transceiver 3-226
MM54HC251/MM74HC251 8-Channel TAl-STATE Multiplexer 3-230
MM54HC253/MM74HC253 Dual4-Channel TAl-STATE Multiplexer 3-233
MM54HC257 IMM7 4HC257 Quad 2-Channel TAl-STATE Multiplexer 3-236
MM54HC258/MM74HC258 Quad 2-Channel TAl-STATE Multiplexer 3-239
MM54HC259/MM74HC259 8-Bit Addressable Latch/3-to-8 Line Decoder 3-242
MM54HC266A/MM74HC266A Quad 2-lnput Exclusive NOA Gate (Open Drain) 3-246
MM54HC273/MM74HC273 Octal D Flip-Flops with Clear 3-249
MM54HC280/MM74HC280 9-Bit Odd/Even Parity Generator/Checker 3-253
MM54HC283/MM74HC283 4-Bit Binary Adder with Fast Carry 3-256
MM54HC298/MM74HC298 Quad 2-lnput Multiplexers with Storage 3-261
MM54HC299/MM74HC299 8-Bit TAl-STATE Universal Shift Aegister 3-265
MM54HC354/MM74HC354 8-Channel TAl-STATE Multiplexers with Latches 3-270
MM54HC356/MM74HC356 8-Channel TAl-STATE Multiplexers with Latches 3-270
MM54HC365/MM74HC365 Hex TAl-STATE Buffer 3-278
MM54HC366/MM74HC366 Inverting Hex TAl-STATE Buffer 3-278
MM54HC367/MM74HC367 Hex TAl-STATE Buffer 3-278
MM54HC368/MM74HC368 Inverting Hex TAl-STATE Buffer 3-278
MM54HC373/MM74HC373 TAl-STATE Octal D-Type Latch 3-285
MM54HC374/MM74HC374 TAl-STATE Octal D-Type Flip-Flop 3-288
MM54HC390/MM74HC390 Dual4-Bit Decade Counter 3-291
MM54HC393/MM74HC393 Dual4-Bit Binary Counter 3-291
MM54HC423A/MM74HC423A Dual Aetriggerable Monostable Multivibrator 3-296
MM54HC521 IMM74HC521 8-Bit Magnitude Comparator (Equality Detector) 3-302
MM54HC533/MM74HC533 TAl-STATE Octal D-Type Latch with Inverted Outputs 3-305
MM54HC534/MM74HC534 TAl-STATE Octal D-Type Flip-Flop with Inverted Outputs 3-308
MM54HC540/MM74HC540 Inverting Octal TAl-STATE Buffer 3-311
MM54HC541 IMM74HC541 Octal TAl-STATE Buffer 3-311
MM54HC563/MM74HC563 TAl-STATE Octal D-Type Latch with Inverted Outputs 3-314
MM54HC564/MM74HC564 TAl-STATE Octal D-Type Flip-Flop with Inverted Outputs 3-317
MM54HC573/MM74HC573 TAl-STATE Octal D-Type Latch 3-320
MM54HC574/MM74HC574 TAl-STATE Octal D-Type Edge-Triggered Flip-Flop 3-323
MM54HC589/MM74HC589 8-Bit Shift Aegister with Input Latches and TAl-STATE Serial Output .. 3-326
MM54HC595/MM74HC595 8-Bit Shift Aegisters with Output Latches 3-331
MM54HC597 IMM7 4HC597 8-Bit Shift Aegisters with Input Latches 3-337
MM54HC620/MM74HC620 Inverting Octal TAl-STATE Transceiver 3-343
MM54HC623/MM74HC623 True Octal TAl-STATE Transceiver 3-343
MM54HC640/MM74HC640 Inverting Octal TAl-STATE Transceiver 3-346
MM54HC643/MM74HC643 True-Inverting Octal TAl-STATE Transceiver 3-346
MM54HC646/MM74HC646 Non-Inverting Octal Bus Transceiver/Aegisters 3-350



Alpha-Numeric Index(continUed)

MM54HCT193/MM74HCT193 Synchronous Binary Up/Down Counters 4-81
MM54HCT240/MM74HCT240 Inverting Octal TRI-STATE Buffer 4-86
MM54HCT241 /MM74HCT241 Octal TRI-STATE Buffer 4-86
MM54HCT244/MM74HCT244 Octal TRI-STATE Buffer 4-86
MM54HCT245/MM74HCT245 Octal TRI-STATE Transceiver 4-90
MM54HCT251 /MM74HCT251 8-Channel TRI-ST ATE Multiplexer 4-94
MM54HCT253/MM74HCT253 Dual4-Channel TRI-STATE Multiplexer 4-97
MM54HCT257 /MM7 4HCT257 Quad 2-Channel TRI-STATE Multiplexer 4-100
MM54HCT258/MM74HCT258 Quad 2-Channel TRI-STATE Multiplexer (Inverted Output) 4-100
MM54HCT273/MM74HCT273 Octal 0 Flip-Flop with Clear 4-104
MM54HCT373/MM74HCT373 TRI-STATE Octal D-Type Latch 4-107
MM54HCT374/MM74HCT374 TRI-STATE Octal D-Type Flip-Flop 4-107
MM54HCT521 /MM74HCT521 8-Bit Magnitude Comparator (Equality Detector) 4-112
MM54HCT533/MM74HCT533 TRI-STATE Octal D-Type Latch 4-115
MM54HCT534/MM74HCT534 TRI-STATE Octal D-Type Flip-Flop 4-115
MM54HCT540/MM74HCT540 Inverting Octal TRI-STATE Buffer 4-120
MM54HCT541/MM74HCT541 OctaITRI-STATE Buffer 4-120
MM54HCT640/MM74HCT640 Inverting Octal TRI-STATE Transceiver 4-123
MM54HCT643/MM74HCT643 True-Inverting Octal TRI-STATE Transceiver 4-123
MM54HCT688/MM74HCT688 8-Bit Magnitude Comparator (Equality Detector) 4-126
MM54HCT/MM74HCT 1-6
MM54HCU04/MM74HCU04 Hex Inverter 3-15
MM70C95/MM80C95 TRI-STATE Hex Buffers 6-167
MM70C95/MM80C96 TRI-STATE Hex Inverters 6-167
MM70C97/MM80C97 TRI-STATE Hex Buffers 6-167
MM70C98/MM80C98 TRI-STATE Hex Inverters 6-167
MM72C19/MM82C190 TRI-STATE 16-Line to 1-Line Multiplexer 6-61
MM74C908 Dual CMOS 30 Volt Relay Driver 6-173
MM74C911 4-Digit LED Display Controller 6-178
MM74C912 6-Digit BCD LED Display Controller/Driver 6-185
MM74C917 6-Digit Hex LED Display Controller/Driver 6-185
MM74C918 Dual CMOS 30 Volt Relay Driver 6-173
MM74C925 4-Digit Counter with Multiplexed 7-Segment Output Driver 6-191
MM74C926 4-Digit Counter with Multiplexed 7-Segment Output Driver 6-191
MM74C927 4-Digit Counter with Multiplexed 7-Segment Output Driver 6-191
MM74C928 4-Digit Counter with Multiplexed 7-Segment Output Driver 6-191
MM74C945 4-Digit LCD Up Counter/Latch/Decoder/Driver 6-197
MM74C946 4%-Digit LCD Up-Down Counter/Latch/Driver for LCD Displays 6-205
MM74C947 4-Digit LCD Up-Down Counter/Latch/Decoder/Driver 6-197
MM74C956 4-Digit LED Alphanumeric Display Controller Driver (17-Segment) 6-212
MM74HC942 300 Baud Modem (+ 5, - 5 Volt Supply) 3-442
MM74HC943 300 Baud Modem (5 Volt Supply) 3-448
MM78C29/MM88C29 Quad Single-Ended Line Driver 6-217
MM78C30/MM88C30 Dual Differential Line Driver 6-217
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Operating frequency. This is the fastest speed that
a circuit can be toggled.

Propagation delay from input to output; output go-
ing high to low.

Propagation delay from input to output; output go-
ing low to high.

Enable propagation delay time. This is measured
from the input to the output going to an active high
level from TRI-STATE@.

Enable propagation delay time. This is measured
from the input to the output going to an active low
level from TRI-STATE.

Disable propagation delay time to the output going
from an active high level to TRI-STATE.

Disable propagation delay time to the output going
from an active low level to TRI-STATE.

Input signal pulse width.

Input setup time. This is the time that data must be
present prior to clocking input transitioning.

Input hold time. This is the time that data must re-
main after clocking input has transitioned.

Clock removal time. This is the time that an active
clear or enable signal must be removed before the
ciock input transitions. (Sometimes called recovery
time.)

Input signal rise time.

Input signal fall time.

Output rise time (transition time low to high).

Output fall time (transition time high to low).
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