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Introduction
This Databook contains information on National Semicon-

- ductor’s standard SSI/MSI CMOS products. This includes

the popular 54C/74C series logic family, which is pin for pin,
function for function equivalent to the 7400 family of TTL
devices. All device outputs are LPTTL compatible, capable
of sinking more than 360uA (=1 LSTTL load). The AC param-
eters are specified with a 50pF capacitive load.

In addition this book describes National Semiconductor’s
extensive line of CD40XXB and CD45XXB series devices.
These parts meet the standard JEDEC “B-Series” specifi-
cations.

Special Function, LS|, A/ID Converters and Memory device
specifications contained herein offer the designer unique
high density low power system solutions. All devices are
compatible with 54C/74C series and CD4XXB series products.

MMS54CXX/IMM74CXX
Series Logic

MM54C9XX/ MM74C9XX
Special Function/LSI Devices

CMOS A/D Converters
CMOS Memory

CD4XXX Series Logic

CMOS Compatible Bipolar
Interface Circuits

High Reliability/Radiation Hardened
CMOS Programs

Application Notes

Ordering and Package Information
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LIFE SUPPORT POLICY

NATIONAL'S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT DEVICES
ORSYSTEMS WITHOUT THE EXPRESS WRITTEN APPROVAL OF THE PRESIDENT OF NATIONAL SEMICONDUCTOR

CORPORATION. As used herein:

1. Life support devices or systems are devices or systems
which, (a) are intended for surgical implant into the
body, or (b) support or sustain life, and whose failure to
perform, when properly used in accordance with in-
structions for use provided in the labeling, can be rea-
sonably expected to result in a significant injury to the
user.

2. Acritical component is any component of a life support

- device or system whose failure to perform can be rea-

sonably expected to cause the failure of the life support
device or system, or to affect its safety or effectiveness.

TRI-STATE is a registered trademark of National Semiconductor Corp

Touch Tone is a registered trademark of Bell Telephone
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CMOS Microprocessor and Support Circuits

(see NSC800 Databook)

NSCB800 High Performance Low Power Microprocessor
NSC810 RAM-I/O-Timer

NSC830 ROM-I/O

NSC831 /O

MOSILSI CMOS Circuits

(see MOSI/LSI Databook for data sheets.)

MM5368 Oscillator Divider. 32kHz to 50 or 60Hz & 1 & 10 Hz Output
MMS5369AA Oscillator/Divider 3.58 MHz to 60 Hz
MMS5369EST Oscillator/Divider 3.58 MHz to 100 Hz
MMB5369EYR Oscillator/Divider 3.58 MHz to 50 Hz
MM5393 Push Button Pulse Dialer

MM5494 Push Button Pulse Dialer

MMS5395 DTMF (Touch Tone®) Generator

MM53100 Programmable TV Timer

MM53105 Programmable TV Timer

MM53107AA Oscillator/Divider 2.097152 MHz to 60 Hz
MM53107FDU Oscillator/Divider 2.097152 MHz to 60 Hz
MM53125 DTMF (Touch Tone) Generator

MM53130 DTMF (Touch Tone) Generator

MM53143 Push Button Pulse Dialer

MM53144 Push Button Pulse Dialer

MM53190 Push Button Pulse Dialer

MM5452 32-Segment LCD Display Controller (Serial Input)
MMb5453 33-Segment LCD Display Controller (Serial Input)
MM55108 PLL Frequency Synthesizer

MM55110 PLL Frequency Synthesizer

MM55121 PLL Frequency Synthesizer

MM55122 PLL Frequency Synthesizer

MM55123 PLL Frequency Synthesizer

MM55126 PLL Frequency Synthesizer

MM5840 TV Channel Number/Time Display

MM58106 Digital Clock/TV Channel Display

MM58143 LCD Clock Radio

MM58144 LCD Travel Alarm Clock

MM58167 P Real Time Clock

MM58174 uP Real Time Clock

MM58183 LCD Clock Radio

MM58184 LCD Travel Alarm Clock

MM58201 Multiplexed LCD Matrix Display Driver
MM58313 TV Varactor Tuner Display
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MM54C20/MM74C20 Dual 4-Input NANDGate .. ..., 1-3
MM54C30/MM74C308-Input NANDGate ...........c.ccivvninennnenn. 1-13
CD4011M/CD4011C Quad 2-Input NANDGate .. .........covviviinnnt. 5-6
CDA4011BM/CD4011BC Quad 2-Input NAND Gate (Buffered) ............ 5-10
CD4012M/CD4012C Dual 4-Input NANDGate ........ccovivviinnnnn, 5-15
CD4012BM/CD4012BC Dual 4-Input NAND Gate (Buffered)............. 5-19
CD4023M/CD4023C Triple 3-Input NANDGate . ............cccvvevnnn. 5-74
CD4023BM/CD4023BC Triple 3-Input NAND Gate (Buffered) ........... 5-78
NOR Gates

MM54C02/MM74C02 Quad 2-input NORGate.........................1-3
CD4000M/CD4000C Dual 3-Input NORand Inverter .................... 5-3
CD4001M/CD4001C Quad 2-Input NORGate .. .......ccoveninnnnennn. 5-6
CD4001BM/CD4001BC Quad 2-Input NOR Gate (Buffered) ............. 5-10
CD4002M/CD4002C Dual 4-input NORGate .........covvvievnnnenn. 5-15
CD4002BM/CD4002BC Dual 4-Input NOR Gate (Buffered).............. 5-19
CD4025M/CD4025C Triple 3-Input NORGate ...............cvvvvnn.. 5-74
CD4025BM/CD4025BC Triple 3-Input NOR Gate (Buffered).......... ...5-78
AND Gates )

MM54C08/MM74C08 Quad 2-Input AND Gate . ......vneveeennennns.. 1-7
CD4073BM/CD4073BC Triple 3-Input AND Gate (Buffered)............ 5-182
CD4081BM/CD4081BC Quad 2-Input AND Gate (Buffered) ............ 5-174
CD4082BM/CD4OBZBC Quad 4-input AND Gate (Buffered) ... ... EEEREE 5-179
OR Gates

MM54C32/MM74C32 Quad 2-InputORGate . .........ccovvviienn . 1-16
CD4071BM/CD4071BC Quad 2-Input OR Gate (Buffered).............. 5-174
CD4072BM/CDA4072BC Dual 4-Input OR Gate (Buffered) .............. 5-179
CD4075BM/CD4075BC Triple 3-Input OR Gate (Buffered) ............. 5-182
XOR Gates

MM54C86/MM74C86 Quad 2-Input XORGate .. ................v.. 21239
CD4030M/CD4030C Quad 2-Input XORGate ........covviviiiinenn., 5-98
CD4070BM/CD4070BC Quad 2-Input XOR Gate (Buffered) ............ 5-170
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Inverters/inverting Buffers

MMB54C04/MM74C04 Hex Inverters . ... ..oooieii i i eeens 1-3
MM54C240/MM74C240 Octal TRI-STATE® Buffers/Line Drivers .............. 1-97
MM54C901/MM74C901 Hex Inverting TTLBuffer..............cooviiiniit, 2-3
MM54C903/MM74C903 Hex Inverting PMOSBuffer ............ ..., 2-3
MM70C96/MM80C96 Hex TRI-STATE Inverting Buffer...................... 1-109
MM70C98/MM80C98 Hex TRI-STATE Inverting Buffer...................... 1-109
CD4009M/CD4009C Hex Inverter . .......ovviiiiii ittt 5-31
CD4049M/CD4049C Hex Inverting Buffer .. ....... ... ...t 5-147
CD4069/CD4069C Hex Inverters . .. ..ovviie e iin i iiiia i eenns 5-166

Non-Inverting Buffers

MMb54C244/MM74C244 Octal TRI-STATE Buffers/Line Drivers ............... 1-97
MM54C902/MM74C902 Hex TTL Buffers ..........cooiiiiiiiiniiiinn.., 2-3
MM54C904/MM74C904 Hex PMOS Buffers ........cooviiviiiiiiiinnnnn.n, 2-3
MM54C906/MM74C906 Hex Open Drain N-Channel Buffer .................. 2-12
MM54C907/MM74C907 Hex Open Drain P-Channel Buffer. .................. 2-12
MM54C941/MM74C941 Octal TRI-STATEBuffers ...........cccivniinivnt. 2-59
MM70C95/MM80C95 Hex TRI-STATE Buffers ......... e 1-109
MM70C97/MMB0CI7 Hex TRI-STATEBuffers ........coovviviiiiiiinnnn., 1-109
CD4010M/CD4010C Hex Buffers . ........cvviiiiiiin i iiiiiiiie e 5-31
CD4050BM/CD4050BC Hex Buffers ..........c.coviiiiiiiiiiinnnnnennnnns 5-147
CD4503BM/CD4503BC Hex TRI-STATE Buffers (Buffered) .................. 5-152
Schmitt Triggers

MM54C14/MM74C14 Hex Schmitt Trigger. . .. ... ciiiie et 1-10
MM54C914/MM74C914 Hex Schmitt Trigger with Extended Input Range ....... 2-33
CD4093BM/CD4093BC Quad 2-Input NAND Schmitt Triggers (Buffered) ..... 5-197
CD40106BM/CD40106BC Hex Schmitt Triggers (Buffered) .................. 5-212
CD4584BM/CD4584BC Hex Schmitt Triggers (Buffered).................... 5-212
Line Drivers/Receivers

MM54C240/MM74C240 Octal TRI-STATE Buffers/Line Drivers................ 1-97
MM54C244/MM74C244 Octal TRI-STATE Buffers/Line Drivers................ 1-97
MM74C908 Dual 30V CMOS DIIVEr ... viiie i iiiiie i enainananes 2-15
MM74C918 Dual 30V CMOSDIIVEr ... ive et iiiii it vaeens 2-15
MM78C29 Quad Single Ended Drivers . .......ccoviiiiiiiiniiiin i 1-114
MM78C30 Dual Differential Drivers ............coviiiiiiiiiiiiin i, 1-114
DP7310/DP8310 Octal Latched Peripheral Drivers ......................... 6-24
DP7311/DP8311 Octal Latched Peripheral Drivers ...............cocoins. 6-24
DS1630/DS3630 Hex CMOS Compatible Drivers ..........cooviiiiiiieinnn. 6-8
DS1631/DS3631 thru DS1634/DS3634 Dual Peripheral Drivers ................ 6-11
DS1686/DS3686 Positive Voltage Relay Driver .........o.cviueiieinnneennn. 6-17
DS1687/DS3687 Negative Voltage Relay Driver .............cooiiiiii, 6-19
DS78C20/DS88C20 Dual Differential Line Receiver ........................ 6-21
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Analog Switches and Analog Multiplexers/Demultiplexers

CD4016BM/CD4016BC Quad Bilateral Switch ...............ccoviiii.t. 5-46
CD4051BM/CD4051BC Single 8-Channel Analog Multiplexer ............... 5-152
CD4052BM/CD4052BC Dual 4-Channel Analog Multiplexer ................ 5-152
CD4053BM/CD4053BC Triple 2-Channel Analog Multiplexer ......... P 5-152
CD4066BM/CD4066BC Quad Bilateral Switch . .............. ...t 5-160
CD4529BM/CD4529BC Dual 4-Input Analog Decoder or Single 8-Input
AnalogDataSelector .........coiiiiii it i i 5-284
Special Function Gates
MM54C909/MM74C909 Quad Analog Comparator (Bnpolar) ................... 6-3
CD4007M/CD4007C Dual Complementary Pair Plus Inverter .................5-25
CD4019BM/CD4019BC Quad AND-OR Select Gate (Buffered) ................ 5-62
CD4041M/CD4041C Quad True/Complement Buffer ....................... 5-117
CD4048BM/CD4048BC Expandable 8-Function 8-Input Gate (Buffered)...... 5-141
CD4519BM/CD4519BC 4-Bit AND/OR Selector (Buffered) .. ... e 5-266

Flip-Flops/Latches/Registers

MM54C73/MM74C73 Dual J-K Flip-Flop with Clear .............. e 1-24
MMB54C74/MMT74C74 Dual DFIIp-FIOp .. .ciitie it i it iii i i e 1-28
MM54C76/MM74C76 Dual J-K Flip-Flop with ClearandPreset . .............. 1-24
MM54C107/MM74C107 Dual J-K Flip-Flop withClear ....................... 1-24
MM54C173/MM74C173 TRI-STATE® Quad D Flip-Flop ........ovvvvivinnnnt, 1-76
MM54C174/MM74C174 Hex DFlip-Flop .............coooiiiiiiiont 1-79
MM54C175/MM74C175Quad DFIip-FIOp ... .oiiiii i 1-82
MM54C373/MM74C373 TRI-STATEOctal Latch ........ooviiiii it 1-102
MM54C374/MM74C374 TRI-STATE Octal Flip-Flop .......coovviivieins. 1-102
CD4013BM/CD4013BC DuUal DFIIp-FIOp ... .cvviiii it iiii e 5-33
CD4027BM/CD4027BC Dual J-K Flip-Flop with SetandReset................ 5-85
CD4042BM/CD4042BC Quad Clocked DLatch .................. [ 5-121
CD4043BM/CD4043BC TRI-STATE Quad NORR/S Latches ................. 5-125
CD4044BM/CD4044BC TRI-STATE Quad NANDR/SLatches ................ 5-125
CD4076BM/CD4076BC TRI-STATE Quad D Flip-Flop .............. e 5-186
CD4099BM/CD4099BC 8-Bit Addressable Latches ................ e 5-207
CD40174BM/CD40174BC Hex DFIip-FIOp . . . o oot ea e 5-221
CD40175BM/CD40175BC Quad DFlip-Flop ........c.ciiiiiiiniininnnnn, 5-221
CD4723BM/CD4723BC Dual 4-Bit AddressableLatch ..................... 5-309
CD4724BMICD4724BC 8-Bit AddressableLatch .................. ... ... 5-309

CMOS Memories ) ‘
MM54C89/MM74C89 64-Bit (16 x4)StaticRAM . ......... it 1-42

MM54C200/MM74C200 256-Bit (256 x 1) StaticRAM ....................... 1-92
MM54C910/MM74C910 256-Bit (64 x4) StaticRAM .. ... ...........oineet 2-19

MM54C920/MM74C920 1024-Bit (256 X 4) Static RAM . .........c.cvvvuunnn. 2-40
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CMOS Memories (Cont’d) ’

MM&54C921/MM74C921 1024-Bit (256 x 4) StaticRAM . ... ............ea 2-40
MM54C929/MM74C929 1024-Bit (1024 x 1) Static RAM . . ... ... ... ciivenntn 2-51
MM54C930/MM74C930 1024-Bit (1024 x 1) Static RAM......... e 2-51
MM54C989/MM74C989 64-Bit (16 x 4) StaticRAM . .............ccovvean... 4-30
NMC27C16 16, 384-Bit (2048 x8) CMOSEPROM . .........ciiiiiiinninnnnn, 4-34
NMC6504 4096 (4096 x 1) Static RAM . ... ...t i e e 4-39
NMC6508 1024 (1024 x 1) StaticRAM . ... ... ittt i ei i 4-46
NMC6514 4096 (1024 x 4) StaticRAM . ................ e 4-52
NMCB518 1024 (1024 X 1) Static RAM . . . .. oo v i it i i e i en s 4-58
NMC6E551 1024 (256 x 4) StaticRAM ... ... ... i 4-64
NMC6552 1024 (256 x4) Static RAM .. ... ittt it it ei e e 4-70
Counters -

MM54C90/MM74C90 4-Bit Decade Counter .............................. 1-43
MMb54C93/MM74C93 4-Bit BinaryCounter ..............covvvmvininnnnnennn 1-43
MM54C160/MM74C160 Decade Counter with Asynchronous Clear............ 1-63
MM54C161/MM74C161 Binary Counter with AsynchronousClear............. 1-63
MM54C162/MM74C162 Decade Counter with SynchronousClear............. 1-63
MM54C163/MM74C163 Binary Counter with SynchronousClear.............. 1-63
MM54C192/MM74C192 Synchronous 4-Bit Up/Down Decade Counter......... 1-85
MM54C193/MM74C193 Synchronous 4-Bit Up/Down Binary Counter.......... 1-85
MM74C925 4-Digit Counter with Multiplexed 7-Segment Outputs ........... 2-47
MM74C926 4-Digit Counter with Multiplexed 7-Segment Outputs ........... 2-47
MM74C927 4-Digit Counter with Multiplexed 7-Segment Outputs ........... 2-47
MM74C928 4-Digit Counter with Multiplexed 7-Segment Outputs ........... 2-47
MM74C945 472 -Digit Up-Counter with LCD Decoder/Driver ................. 2-64
MM74C946 4-Digit Up/Down Counter with LCD Decoder/Driver .............. 2-72
MM74C947 4-Digit Up/Down Counter with LCD Decoder/Driver .............. 2-64
CD4017BM/CD4017BM Decade Counter/Divider with 10 Decoded Outputs .. ... 5-53
CD4018BM/CD4018BM Presettable Divide-by-N Counter .................... 5-58
CD4020BM/CD4020BM 14-Stage Ripple-Carry Binary Counter ............... 5-65
CD4022BM/CD4022BM Divide-by-8 Counter Divider with 8 Decoded Outputs . .5-53
CD4024BM/CD4024BM 7-Stage Ripple-Carry BinaryCounter................ 5-82
CD4029BM/CD4029BM Presettable Binary/Decode Up/Down Counter. ........ 5-92
CD4040BM/CD4040BM 12-Stage Ripple-Carry Binary Counter ............... 5-65
CD4060BM/CD4060BM 14-Stage Ripple-Carry Binary Counter ............... 5-65
CD4089BM/CD4089BM Binary Rate Multiplier...................oooeot 5-166
CD40160BM/CD40160BM Decade Counter with Asynchronous Clear......... 5-216
CD40161BM/CD40161BM Binary Counter with AsynchronousClear .......... 5-216
CD40162BM/CD40162BM Decade Counter with SynchronousClear.......... 5-216
CD40163BM/CD40163BM Binary Counter with Synchronous Clear........... 5-216
CD40192BM/CD40192BM Synchronous 4-Bit Up/Down Decade Counter...... 5-224
CD40193BM/CD40193BC Synchronous 4-Bit Up/Down Binary Counter ....... 5-224
CD4510BM/CD4510BC BCD Up/Down Counter ...........cceveuniuninnnennnn 5-233
CD4516BM/CD4516BC Binary Up/DownCounter . ..........covviiinnennns 5-233
CD4518BM/CD4518BC Dual SynchronousUp Counter .................0ut 5-261
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Counters (Cont’d)

CD4520BM/CD4520BC Dual SynchronousUp Counter................. ... 5-261
CD4522BM/CD4522BC Programmable Divide-By-N Decade Counter ... ...... 5-270
CD4526BM/CD4526BC Programmable Divide-By-N Binary Counter .......... 5-270
CD4527BM/CD4527BC BCD Rate Multiplier ............. .ot 5-190

Shift Registers

MM54C95/MM74C95 4-Bit Right Shift/Left Shift Counter ................... 1-47
MM54C164/MM74C164 8-Bit Parallel-Out Serial-In Shift Register............. 1-68
MM54C165/MM74C165 Parallel-Load 8-Bit Shift Register ................... 1-72
MM54C195/MM74C195 4-Bit Parallel Shift Register ........................ 1-89
CD4006BM/CD4006BC 18-Stage Static Shift Register ...................... 5-22
CD4014BM/CD4014BC 8-Stage Static Shift Register ................. ... ... 5-38
CD4015BM/CD4015BC Dual 4-Bit Static Shift Register ..................... 5-42
CD4021BM/CD4021BC 8-Stage Static Shift Register ....................... 5-70
CD4031BM/CD4031BC 64-Stage Static Shift Register ..................... 5-101
CD4034BM/CD4034BC TRI-STATE® Parallel/Serial I/O Bus Register.......... 5-105
CD4035BM/CD4035BC 4-Bit Parallel-In Parallel-Out Shift Register .......... 5-113
CD4094BM/CD4094BC 8-Bit Shift/Store TRI-STATE Register ............... 5-202

Decoders/Multiplexers (Digital and Analog) }
MM54C42/MM74C42 BCDto Decimal Decoder .........coviiiiineninnenn. 1-18

MM54C48/MM74C48 BCD to 7-Segment Decoder .........oovvivinn s 1-20
MM54C150/MM74C150 16-Line to 1-Line Multiplexer.............. e 1-49
MM54C151/MM74C151 8-Channel Digital Multiplexer ...................... 1-54
MM54C154/MM74C154 4-Line to 16-LineDecoder ..................ovvnn. 1-58
MM54C157/MM74C157 Quad 2-Input Multiplexer . ........ ... iiiiiinnn, 1-61
MM54C915/MM74C915 7-SegmenttoBCDDecoder .. .........ocvvivinnn..n 2-36
MM72C19/MM82C19 16-Line to 1-Line Multiplexer............ ... .. ... ... 1-49
MM54C922/MM74C922 16 Key Keyboard Encoder .............ccovvvnnnn.. 2-41
MM54C923/MM74C923 20 Key Keyboard Encoder ............. ..., 2-41
CD4028BM/CD4028BC BCD to Decimal Decoder ............covivinnennnn 5-89
CD4051BM/CD4051BC Single 8-Channel Analog Multiplexer ............... 5-152
CD4052BM/CD4052BC Dual 4-Channel Analog Multiplexer ................ 5-152
CD4053BM/CD4053BC Triple 2-Channel Analog Multiplexer ............... 5-152
CD4512M/CD4512C 8-Channel DataSelector ............coovviiiiei. .. 5-246
CD4512BM/CD4512BC 8-Channel Buffered Data Selector ................. 5-251
CD4514BM/CD4514BC 4-Bit Latched 4-16 Line Decoder ................... 5-256
CD4515BM/CD4515BC 4-Bit Latched 4-16 LineDecoder ................... 5-256
CD4529BM/CD4529BC Dual 4-Input Analog Decoders .................... 5-284

Arithmetic Functions/Digital Comparators

MM54C83/MM74C83 4-Bit Binary FullAdder..............ooiiininnn. 1-32
MM54C85/MM74C85 4-Bit Magnitude Comparator .............covveuunnnn. 1-36
MM54C933/MM74C933 Address Bus Comparator. ..........covvviininnnnnn. 2-56

CD4008BM/CD4008BC 4-Bit Full Adder .........cooviiiiiiiinininnenn, 5-28
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Oscillators/One Shots/PLL’s

MM54C221/MM74C221 Dual Monostable Multivibrator ..................... 1-93
MM54C932/MM74C932 Phase Detector . ......vvviiiie e e, 2-52
CD4046BM/CD4046BC Micro-power Phase LockLoop...:..ovvvviieennnn.. 5-129
CD4047BM/CD4047BC Low Power Monostable/Astable Multivibrator .. ...... 5-136
CD4528BM/CD4528BC Dual Monostable Multivibrator .................... 5-278
CD4538BM/CD4538BC Dual Monostable Multivibrator .................... 5-290
CD4541BM/CD4541BC Programmable Timer/Oscillator .. .................. 5-298

Display Drivers/Decoders

MM54C48/MM74C48 BCD to 7-Segment Decoder (LED) .................... 1-20
MM74C911 4-Digit LED Display Controller .............coviiiiinveinnn. 2-20
MM74C912 6-Digit LED Display Controller(BCD) . ..........c.cvvviieennnn.. 2-27
MM74C917 6-Digit LED Display Controller (HEX) ............ccoivvinennan.. 2-27
MM74C925 4-Digit Counter with Multiplexed 7-Segment Output (LED) ....... 2-47
MM74C926 4-Digit Counter with Multiplexed 7-Segment Output (LED) ....... 2-47
MM74C927 4-Digit Counter with Multiplexed 7-Segment Output (LED) ....... 2-47
MM74C928 4-Digit Counter with Multiplexed 7-Segment Output (LED) ....... 2-47
MM74C945 42 -Digit Up/Down Counter/Latch/Decoder/Driver (LCD).......... 2-64
MM74C946 4-Digit Counter/Latch/Decoder Driver (LCD) . ................... 2-72
MM74C947 4-Digit Up/Down Counter/Latch/Decoder/Driver (LCD). ........... 2-64
MM74C956 4-Character Alphanumeric Display Controller .................. 2-79
CD4511BM/CD4511BC BCD to 7-Segment Latch/Decoder/Driver ............ 5-240

CD4543BM/CD4543BC BCD to 7-Segment Latch Decoder Driver for LCD'’s ...2-303

Analog to Digital Converters

ADCO0808 8-Bit uP Compatible A/D Converter with 8-Channel Multiplexer ...... 3-3
ADCO0809 8-Bit uP Compatible A/D Converter with 8-Channel Multiplexer ...... 3-3
ADCO0816 8-Bit uP Compatible A/D Converter with 16-Channel Multiplexer ....3-14
ADCO0817 8-Bit uP Compatible A/D Converter with 16-Channel Multiplexer ....3-14

ADC3511 3%2-Digit uP Compatible AIDConverter..............cccvviivn.n. 3-25
ADC3711 3%-Digit uP Compatible AIDConverter. .. ..............covuan.n. 3-25
ADDB3501 3%2-Digit DVM with Multiplexed 7-Segment Output ............... 3-33
ADD3701 3%-Digit DVM with Multiplexed 7-Segment Qutput ............... 3-42
MM54C905/MM74C905 12-Bit Successive Approximation Register............ 2-7
ADCO0801/ADC0802/ADC0803/ADCO804/ADC0805 . ... ....ovviieeieennn e 3-53.

8-Bit uP Compatible A/D Converter
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54C/74C Family Characteristics Guide

Typical Characteristics Ty =25°C

- Cpp (pF) tpp (nS) Atpp FANOUT

Device Type/Description (Note 3) | C_=50pF, Vce=5V | Curve [ 1p | Ls | TTL
MM54C00/MM74C00 Quad 2-Input NAND Gate 12 50 A 2 1 —
MM54C02/MM74C02 Quad 2-Input NOR Gate 12 50 A 2 |1 —
MM54C04/MM74C04 Hex Inverter 12 50 A 2 1 —
MM54C08/MM74C08 Quad 2-Input AND Gate 14 80 A 2 1 —
MM54C10/MM74C10 Triple 3-Input NAND Gate 18 60 A 2 1 -
MM54C14/MM74C14 Hex Schmitt Trigger 20 220 A 2 1 —
MM54C20/MM74C20 Dual 4-Input NAND Gate 30 70 A 2 1 -
MM54C30/MM74C30 8-Input NAND Gate 26 125 A 2 1 —
MM54C32/MM74C32 Quad 2-Input OR Gate 15 T80 A 2 1 —
MM54C42/MM74C42 BCD-to-Decimal Decoder 50 200 A 2 1 —
MM54C48/MM74C48 BCD-to-7-Segment Decoder NA 450(1) NA 2 1 —
MM54C73/MM74C73 Dual J-K Flip-Flops 40 180 A 2 1 —
MM54C74/MM74C74 Dual D Flip-Flop 40 180 A 2 1 —
MM54C76/MM74C76 Dual J-K Flip-Flops 40 180 A 2 1 —
MM54C83/MM74C83 4-Bit Binary Full Adder 120 300 A 2 1 —
MM54C85/MM74C85 4-Bit Magnitude Comparator 45 220 A 2 1 —
MM54C86/MM74C86 Quad 2-Input 20 110 A 2 1 —
MM54C89/MM74C89 64-Bit RAM 230 270 A 2 1 —
MM54C90/MM74C90 4-Bit Decade Counter 45 400 A 2 1 —
MM54C93/MM74C93 4-Bit Binary Counter 45 400 A 2 1 —
MM54C95/MM74C95 4-Bit Shift Register 100 200 A 2 1 —
MM54C107/MM74C107 Dual J-K Flip-Flops 40 180 A 2 1 —
MM54C150/MM74C150 16-Line to 1-Line Multiplexer 100 250 A 10 5 1
MM54C151/MM74C151 8-Channel Digital Multiplexer 50 200(1) A 2 1 —
MM54C154/MM74C154 4-16 Decoder/Demultiplexer- 60 275(1) A 2 1 —
MM54C157/MM74C157 Quad 2-Input Multiplexer 20 150(1) A 2 1 —
MM54C160/MM74C160 Decade Counter 95 250(2) A 2 1 —
MM54C161/MM74C161 Binary Counter 95 250(2) A 2 1 _
MM54C162/MM74C162 Decade Counter 95 250(2) A 2 1 —
MM54C163/MM74C163 Binary Counter 95 250(2) A 2 1 —
-MM54C164/MM74C164 8-Bit Shift Register 140 230(2) A 2 1 —
MM54C165/MM74C165 8-Bit Shift Register 55 210(2) A 2 1 —
MM54C173/MM74C173 TRI-STATE® Quad D Flip-Flop 100 220(2) A 2 1 —
MM54C174/MM74C174 Hex D Flip-Flop 95 150(2) A 2 1 —
MM54C175/MM74C175 Quad D Flip-Flop 130 190(2) A 2 1 —
MM54C192/MM74C192 Decade Up/Down Counter 100 250(2) A 2 1 —
MM54C193/MM74C193 Binary Up/Down Counter 100 250(2) A 2 1 —
MM54C195/MM74C195 4-Bit Register 130 200(2) A 2 1 —
MM54C200/MM74C200 256-Bit RAM 400 850 A 2 1 —
MM54C221/MM74C221 Dual Monostable Multivibrator NA 250 A 2 1 —
MM54C240/MM74C240 Octal Buffers 100 60 B 13 6 1
MM54C244/MM74C244 Octal Buffers 100 45 B 13 6 1
MMB54C373/MM74C373 Octal Latch 200 165 B 10 5 1
MM54C374/MM74C374 Octal D-Type Flip-Flop 250 165 B 10 5 1
MM54C901/MM74C901 Hex Inverting TTL Buffer 30 38 B 2 1 —
MM54C902/MM74C902 Hex Non-Inverting TTL Buffer 50 57 B 2 1 —
MM54C903/MM74C903 Hex Inverting PMOS Buffer 30 57 B 2 1 —
MMB54C904/MM74C904 Hex Non-Inverting PMOS Buffer 50 38 B 2 1 —
MM54C905/MM74C905 12-Bit SAR 100 200 A 2 1 —
MM54C906/MM74C906 Hex Open Drain Buffer 30 NA NA 2 1 —
MM54C907/MM74C907 Hex Open Drain Buffer 30 NA NA 2 1 —
MM74C908 Dual CMOS 30 Volt Driver NA 150 NA NA | NA | NA
MM54C914/MM74C914 Hex Schmitt Trigger 20 220 A 2 1 —
MM54C915/MM74C915 7-Segment-to-BCD Converter NA 150 NA 10 5 1
MM54C918 Dual CMOS 30 Volt Driver NA 60 B NA | NA | NA
MM54C922/MM74C922 16-Key Encoder NA NA B 2 1 —
MM54C923/MM74C923 20-Key Encoder NA NA B 2 1 —
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54C/74C Family Characteristics Guide (cont'a)

Typical Characteristics Ty =25°C

Device Type/Description

MM54C932/MM74C932 Phase Comparator
MM54C941/MM74C941 Octal Buffer
MM70C95/MM80C95 TRI-STATE® Hex Buffers
MM70C96/MMB80C96 TRI-STATE Hex Inverters
MM70C97/MM80C97 TRI-STATE Hex Buffers

MM70C98/MMB80C98 TRI-STATE Hex Inverters

MM72C19/MM82C19 TRI-STATE 16-1 Muitiplexer
MM78C29/MM88C29 Quad Single-Ended Line Driver
MM78C30/MM88C30 Dual Differential Line Driver

Cpp (pF) tpp (ns) Atppy FANOUT
(Note 3) | C_ =50pF,Vee=5V | Curve [ | p | s | TTL
NA NA B NA | NA NA
100 70 B 13 6 1
60 60 B 10 5 1
60 70 B 10 5 1
60 60 B 10 5 1
60 70 B 10 5 1
100 250 A 10 5 1
150 200 NA NA | NA NA
200 350 NA NA | NA NA

Note 1: tpp shown is from data input to output. For more detailed specifications see individual data sheet.

Note 2: tpp shown is from clock to output. For more detailed specifications see individual data sheet.

Note 3: Cpp numbers shown are for independent identical functions within a package. For instance the total Cpp for a MM74C157 is
4 x 20 pF =80pF while the total Cpp for the MM74C173 is 100 pF because all flip-flops have a common clock.

NORMALIZED POWER CONSUMPTION PER GATE (uW/pF)
(TO OBTAIN ACTUAL POWER MULTIPLY BY Cpp + Cy)

Normalized Typical Power
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vs F Y

Hi AT
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Aty - PER pF OF LOAD CAPACITANCE (ns/pF)

TOTAL POWER = Vcc 2 x £ x {Cpp + Cy ) + Ve feeakace

Typical Propagation Delay per pF of

Load Capacitance vs Power Supply
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Vcc — POWER SUPPLY VOLTAGE (V)
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+ g

15V
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LOGIC LEVELS

145
0.45

4.50v

C, =50 pF

Guaranteed Noise Margin
Over Temperature vs Voo

GUARANTEED OUTPUT “1” LEVEL
Vour (1) @ INPUTS =V, (0)

Vin (1)

GUARANTEED OUTPUT "0 LEVEL
Vour (0) @ INPUTS =V, (1)

Vin (Ulg g E

1
oV
Vee

15V

For complete explanation on use of curves see application note AN-90, 54C/74C Family Characteristics.

National Semiconductor’'s Megarad Radiation Hardened Product List
The following device types are currently available from National Semiconductor as a radiation hardened
product to the 106 RADS (Si) level. These parts will be processed to National’s 883S/RETS flow in the

bottom braised flat (F) or side braised dual-in-line (D) packages.

RAD Hard CMOS

135
125

25
15

Series

Device Series Device Device Series Device Series Device
CD4001 AIB CD4019 B CD4042 B CD4075 B MM54C04
CD4002 A CD4020 A CD4043 A CD4076 B MM54C14
CD4006 A CD4021 A CD4044 A CD4081 B MM54C86
CD4007 A CD4022 B CD4048 B CD4093 B MM54C173
CD4008 B CD4023 A/B CD4049 A CD4099 B MM54C174
CD4009 A CD4024 B CD4050 B CD40106 B MM54C192
CD4010 A CD4025 AIB CD4051 B CD40174 B MM54C193
CD4011 A CD4027 B CD4052 B CD40192 B MM54C200
CD4012 A CD4028 B CD4053 B CD40193 B MM54C901
CD4013 B CD4029 B CD4066 B CD4514 B MM54C902
CD4014 A CD4030 A CD4069 A CD4515 B MM54C903
CD4015 A CD4031 B CD4070 B CD4518 B MM54C904
CD4016 A CD4035 B CD4071 B CD4520 B MM54C906
CD4017 B CD4040 A CD4073 B CD4584 B MM54C907
CD4018 B CD4041 A
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Cross Reference Guide
A Listing of CD4000 Series Parts that make up the National Semiconductor family,
with competitor equivalents, for easy reference

Product Description RCA Motorola Fairchild
CD4000 Dual 3-Input NOR Gate Plus Inverter CD4000 MC14000 —
CD4001 Quad 2-input NOR Gate CD4001 - MC14001 —
CD4001B Buffered Quad 2-Input NOR Gate CD4001B MC14001B 4001B
CD4002 Dual 4-Input NOR Gate CD4002 MC14002 —
CD4002B Dual Buffered 4-Input NOR Gate CD4002B MC14002B .=
CD4006B 18-Bit SIR . CD4006B MC140068 4006B
CD4007 Dual Complementary Pair Plus Inverter CD4007 MC14007 4007
CD4008B 4-Bit Full Adder with Parallel Carry CD4008B MC14008B 4008B
CD4009 Hex Inverting Buffer CD4009 — —
CD4010 Hex Buffer CD4010 — —
CD4011 Quad 2-Input NAND Gate CD4011 MC14011 4011
CD4011B Buffered Quad 2-Input NAND Gate . CD4011B MC14011B 4011B
CD4012 Dual 4-input NAND Gate CD4012 MC14012 —
CD4012B Dual Buffered 4-Input NAND Gate ’ CD4012B MC14012B —
CD4013B Dual D Flip-Flop CD4013B MC14013B 4013B
CD4014B 8-Bit SIR ' ) CD4014B MC14014B 4014B
CD4015B Dual 4-Bit SIR . CD4015B MC14015B 4015B
CD4016B Quad Bilateral Switch CD4016B MC14016B 4016B
CD4017B Decade Counter Divider CD4017B MC14017B 4017B
CD4018B Presettable Divide by “N” Counter CD4018B MC14018B 4018B
CD4015B Quad AND/OR Select Gate CD4019B — 4019B
CD4020B 14-Bit Ripple Carry Binary Counter/Divider CD4020B MC14020B 4020B
CD4021B 8-Bit SIR CD4021B MC14021B 4021B
CD4022B Divide-by-8 Counter Divider CD4022B MC14022B 4022B
CD4023 Triple 3-Input NAND Gate CD4023 MC14023 4023
CD4023B Buffered Triple 3-Input NAND Gate CD4023B MC14023B 4023B
CD4024B 7-Bit Binary Counter CD4024B MC14024B 4024B
CD4025 Triple 3-Input NOR Gate CD4025 MC14025 —
CD4025B Double Buffered Triple 3-Input NOR Gate CD4025B MC14025B 4025B
CD4027B Dual J-K Flip-Flop CD4027B MC14027B 4027B
CD4028B BCD-to-Decimal Decoder CD4028B “MC14028B 4028B
CD4029B - Presettable Up/Down Counter CD4029B MC14029B 4029B
CD4030 Quad EX-OR Gate (dual marked as MM74C86) CD4030 MC14030 4030B
CD4031B 64-Bit SIR CD4031B MC14031B —
CD4034B 8 Bit SIR CD4034B MC14034B 4034B
CD4035B 4-Bit P-In—P-Out SIR CD4035B MC14035B 4035B
CD4040B 12-Bit Binary/Ripple Counter CD4040B MC14040B 4040B
CD4041 Quad True/Complement Buffer CD4041UB — 4041B
CD4042B Quad D Latch CD4042B MC14042B 4042B
CD4043B Quad 3-State NOR R/S Latch CD4043B MC14043B 4043B
CD4044B Quad 3-State NAND R/S Latch CD4044B MC14044B 4044B
CD4046B Phase-Locked Loop CD4046B - MC14046B -
CD4047B Monostable-Astable Multivibrator CD4047B — 4047B
CD4048B Expandable 8-Input Gate CD4048B - MC14048B 4048B
CD4049 Hex Inverting Buffer CD4049UB MC14049UB 40498
CD4050B Hex Buffer CD4050B MC14050B 40508
CD4051B Single 8-Channel Multiplexer CD4051B MC14051B 4051B
CD4052B Differential 4-Channel Multiplexer CD4052B MC14052B 4052B
CD4053B Triple 2-Channel Multiplexer CD4053B MC14053B 4053B
CD4060B 14-Stage Ripple Carry Binary Counter & Osc. CD4060B MC14060B —
CD4066B Quad Bilateral Switch CD4066B MC14066B 40668
CD4069 Hex Inverter (dual marked as MM74C04) CD4069UB MC14069UB 4069
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@ Cross Reference Guide (cont'd)

Product Description RCA Motorola Fairchild
CD4070B Quad Exclusive-OR Gate (dual marked as MM74C86) CD4070B MC14070B 4070B
CD4071B Quad 2-Input OR Gate CD4071B MC14071B 4071B
CD4072B Dual 4-Input OR Gate Buffered B Series CD4072B MC14072B —_
CD4073B Triple 3-Input AND Gate CD4073B MC14073B 4073B
CD4075B Triple 3-Input OR Gate CD4075B MC14075B 4075B
CD4076B TRI-STATE® Quad D Flip-Flop (dual marked as MM74C173) CD4076B MC140768B 4076B
CD4081B Quad 2-Input AND Gate CD4081B MC14081B 4081B
CD4082B Dual 4-input OR Gate Buffered B Series CD4082B MC14082B —
CD4089B Binary Rate Multiplier CD4089B — —
CD4093B Quad 2-Input NAND Schmitt Trigger CD4093B MC14093B 4093B
CD4099B 8-Bit Addressable Latch CD4099B MC14099B 4099B
CD40106B Hex Schmitt Trigger (dual marked as MM74C14) CD40106B MC14584B 40014
CD40160B Sync Decade Counter (dual marked as MM74C160) CD40160B MC14160B —
CD40161B Sync Binary Counter (dual marked as MM74C161) CD40161B MC14161B 40161B
CD40162B Fully Sync Decade Counter  (dual marked as MM74C162) CD40162B MC14162B —
CD40163B Fully Sync Binary Counter  (dual marked as MM74G163) CD40163B MC14163B 40163B
CD40174B Hex D Flip-Flop (dual marked as MM74C174) CD40174B MC14174B 40174B
CD40175B Quad D Flip-Flop (dual marked as MM74C175) — MC14175B 40175B
CD40192B Sync Up/Down Decade Counter(dual marked as MM74C192) CD40192B — —
CD40193B Sync Up/Down Binary Counter (dual marked as MM74C193) CD40193B MC140193B 401938
CD4503B Hex Bus Driver (dual marked as MM80C97) CD4503B MC14503B 40097
CD4510B BCD Up/Down Counter CD4510B MC14510B 4510B
CD4511B BCD-to-7 Segment Latch/Decoder/Driver CD4511B MC14511B 4511B
CD4512B 8-Channel Data Selector CD4512B MC14512B 4512B
CD4514B 4-Bit Latch/4 to 16 Line Decoder (High) CD4514B MC14514B 4514B
CD4515B 4-Bit Latch/4 to 16 Line Decoder (Low) CD4515B MC14515B 4515B
CD4516B Binary Up/Down Counter CD4516B MC14516B 45168
CD4518B Dual BCD Up Counter CD4518B MC14518B 4518B
CD4519B 4-Bit AND/OR Selector — MC14519B 4519B
CD4520B Dual Binary Up Counter CD4520B MC14520B 4520B
CD4522B Programmable Divide-by-N Counter (BCD) — MC14522B —
CD4526B" Programmable Divide-by-N Counter (Binary) — MC14526B —
CD4527B BCD Rate/Multiplier CD4527B MC14527B —
CDh4528B Dual Retriggerable/Resettable Monostable

Multivibrator CD4528B MC14528B 4528
CD4529B Dual 4-Channel Analog Data Selector — MC14529B —
CD4538B Dual Monostable Multivibrator — MC14538 —
CD4541B Programmable Oscillator Timer — MC14541B —
CD4543B BCD-to-7-Segment Decoder (LCD) — MC14543B —
CD4584B Hex Schmitt Trigger (marked as MM74C14N) 40106B MC14584B 40014
CD4723B Dual 4-Bit Addressable Latch — — 4723
CD4724B 8-Bit Addressable Latch CD4724B — 4724

AID Converter Cross Reference Guide
Product Description Tl Mostek

ADCO0808CCN 8-Bit A/D w/8-Channel Analog Mux ADCO0808CN MK50808N
ADCO0809CCN 8-Bit A/D w/8-Channel Analog Mux ADCO0809CN MK50809N
ADCO0816CCN 8-Bit A/D w/16-Channel Analog Mux ADCO0816CN MK50816N
ADC0817CCN 8-Bit A/D w/16-Channel Analog Mux : ADCO0817CN MK50817N
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@ Specifications for “B” Series

National Semiconductor complies with the CMOS “B” Series specification as called out in JEDEC Standard No. 13A. All
parts called out as “B” are double buffered and will meet as a minimum the electrical parameters listed in table A. As
agreed upon in the JEDEC Spec, products callout out as “UB” are not double buffered but meet table A specifications
with the exception of Vj_and Vj4, which will be 20% and 80%, respectively, of Vpp. The 54C/74C family meets or exceeds
the “B”/“UB” specifications as given in table A but are not marked “B”’/“UB”.

Table A
Limits
Temp. | Vpp Tiow* +25°C Thig**
Parameter Range |(Vdc) Conditions Min. | Max. | Min. | Typ. | Max. | Min. | Max. | Units
. 5 0.25 0.25 75
Iop g:\';fg:eé’:” ent | Mil 10 05 05 15 | uAdc
GATES 15 V| = Vss or VDD 1.0 1.0 30
5 '| All valid input combinations 1.0 1.0 75
Comm. | 10 2.0 2.0 15 |uAdc
15 40 40 30
5 1.0 1.0 30
Mil. 10 20 20 60 . | uAdc
BUFFERS, 15 |V, =Vss or Vpp 40 40 120
FLIP-FLOPS 5 | All valid input combinations 4.0 4.0 30
Comm. | 10 | . 8.0 8.0 60 |uAdc
15 16 16 120
5 50 50 150
Mil. 10 10 10 300 | pAdc
MS| 15 |V, =Vss or Vpp 20 20 600
5 | All valid input combinations 20 20 150
Comm. | 10 40 40 300 |pAdc
15 80 80 600
5 0.05 0.05 0.05
Vo | Low-Level All 10 | Vi="Vss or Vop 0.05 0.05 0.05 | Vdc
Output Voltage 15 llol < 1uA “0.05 0.05 0.05
o 5. 4.95 4,95 4.95
Vou| High-Level All 10 | V1=Vss or Vop 9.95 9.95 9.95 vdc
Output Voltage 15 |llol < 1WA 14.95 14.95 14.05
L inout Lo 5 [Vo=05V or45V, [lo] < 1uA 15 15 15
Vie |y, o‘::’a . w All 10 |Vo=1.0V or9.0V, |lo| < 14A 3.0 3.0 3.0 | vdc
g 15 |Vo=15V or 135V, |lg| < 14A 40 40 40
inbut High 5 [Vo=05V or45V, [lo|< 14A| 35 35 35
Vin Vopl;‘ ' Al 10 |Vo=1.0Vor9.0V, |lo]<1uA| 7.0 7.0 7.0 vdc
age 15 [Vo=15V or 135V, |lo| < 1pA| 11 11 11
' 5 [Vo=04V, V=0V or5V 0.64 0.51 0.36
loL g‘l’;ﬁ;‘tct‘r’r‘gm Mil. 10 [Vo=05V, V=0V or 10V 16 1.3 09 mAdc
15 |Vo=15V, V=0V or 15V 4.2 34 2.4
5 [Vo=04V, V=0V or5V 0.52 0.44 0.36
Comm. | 10 [Vo=0.5V, =0V or 10V 1.3 1.1 0.9 mAdc
15 |Vo=15V, V;=0V or 15V 36 3.0 2.4
5 |Vo=486V, V,=0Vor5V —0.25 Z0.2 —0.14
low g‘:&g{’g’;fem Mil. | 10 [Vo=95V, V,=0Vor10V |-062 -05 -0.35 mAdc
15 |Vo=135V,V;=0Vor15V | -1.8 -15 -1
5 [Vo=4.6V, Vi=0Vor5V -0.2 -0.16 -0.12
Comm.| 10 |Vo=95V, V,=0Vor10V | -05 -0.4 -03 mAdc
15 |Vo=135V,V,=0Vor15V | -1.4 -1.2 -1.0
v | inout Current | Mt 15 |V,=0V or 15V +0.1 +0.1 £1.0 | uAdc
t|nputburrent  comm. | 15 | V;=0V or 15V +0.3 +0.3 +1.0 | pAdc
Input :
C; | Capacitance -~ [All — | Any Input 75 pF
per Unit Load

Note: For current flow the convention is positive for current flowing into the device and negative f|owfng out of the device.
*TLow = —55°C for Military Temp. Range device, ~40°C for Commercial Temp. Range device.
**THigH = +125°C for Military Temp. Range device, +85°C for Commercial Temp. Range device.
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MM54CXX/MM74CXX
Series Logic






| National
Semiconductor

MM54C00/MM74C00 Quad 2-Input NAND Gate
MM54C02/MM74C02 Quad 2-Input NOR Gate
MM54C04/MM74C04 Hex Inverter
MM54C10/MM74C10 Triple 3-Input NAND Gate
MM54C20/MM74C20 Dual 4-Input NAND Gate

General Description . Features

These logic gates employ complementary MOS (CMOS) m Wide supply voltage range 3.0Vto 15V
to achieve wide power supply operating range, low

power consumption, high noise immunity and symmetric ® Guaranteed noise margin 1.0V
controlled rise and falil times. With features such as this o o

the 54C/74C logic family is close to ideal for use in digital ™ High noise immunity 0.45 Vg (typ.)

systems. Function and pin out compatibility with series

54/74 devices minimizes design time for those designers ® Low power

already familiar with the standard 54174 logic family. © consumption 10nWipackage (typ.)
All inputs aie protected from damage due to static dis- B Low power fan out of 2
charge by diode clamps to Vg and GND. TTL compatibility driving 74L
Connection Diagrams
MM54C00/MM74C00 MMS54C02/MM74C02 MM54C04/MM74C04
Vee Vee Vee
14 13 y1z 1 1o |9 8 14 3 p2 nopogs s P4 13 12 o s g8

NSRS
= AT NiaNie

v i Talsls T il Gl s T v Tl la1s 6 o
GND GND GND
TOP VIEW TOP VIEW TOP VIEW
MM54C10/MM74C10 MM54C20/MM74C20
Vee Vee
1413 12 |11 (10 |3 |8 [ |13 q12 m q10 j3 |8

1 12 Ts o ls 16 Tr 1 12 s Ta
TOP VIEW ' TOP VIEW

o
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MM54C20/MM74C20

Absolute Maximum Ratings

Voltage at Any Pin —-0.3VtoVgc+0.3V
Operating Temperature Range

54C -55°Cto +125°C

74C —40°Cto +85°C -
Storage Temperature Range —-65°C to +150°C
Operating Vgc Range 3.0Vto 15V
Maximum V¢ Voltage ‘ 18V
Package Dissipation -~ 500mwW
Lead Temperature (Soldering, 10 seconds) 300°C

DC Electrical Characteristics

Min/max limits apply across the guaranteed temperature range unless otherwise noted.

NMNo4C00/MM74C00, MiVioaC02/MIV1/4C02
MM54C04/MM74C04, MM54C10/MM74C10

Parameter I Conditions Min. Typ. l Max. | Units
CMOS to CMOS
Vine) Logical “1” Input Voltage Ve =5.0V 35 . \
Vee =10V 8.0 \"
Vino Logical “0” Input Voltage Vee=5.0V 1.5 \
Vee =10V 2.0 Vv
VouT(y) Logical “1” Output Voltage Vec=5.0V, lo=-10uA 45 A
Vcc=10V, |Q= —10;4A 9.0 \'2
Vour(o) Logical “0” Output Voltage Vec=5.0V, lg=+10pA 0.5 v
/ Veec =10V, lg = +10pA 1.0 \%
lingy Logical “1” Input Current Ve =15V, Vjy =15V ’ : 0.005 1.0 uA
liney Logical “0” Input Current Ve =15V, V|y=0V -1.0 —0.005 uA
lec Supply Current Vec =15V | 0.01 . 15 uA
Low Power to CMOS
ViNg) Logical “1” Input Voitage 54C, Vg =4.5V . Vcc - 1.5 \
74C, Voo =4.75V Vec—1.5 \Y
Vino) Logical “0” Input Voltage 54C, Voo =4.5V 0.8 v
74C, Voo =4.75V 0.8 "
VouT(1) Logical “1” Output Voltage 54C, Voc =45V, lo= —10uA 4.4 \"
) 74C, Voo =4.75V, lo= —10uA 44 Vv
VouT(o) Logical “0”” Output Voltage 54C, Vgc =4.5V, lo= +10uA 0.4 Vv
74C, Vo =475V, lo = +10uA 0.4 \
CMOS to Low Power
Ving Logical “1” Input Voltage 54C, Voo =4.5V 4.0 \
74C, Voo =4.75V 4.0 Vv
Vino) Logical “0” Input Voltage 54C, Vgc =4.5V ) 1.0 \
74C, Voo =4.75V 1.0 \
Vout( Logical “1” Output Voltage 54C, Voc =4.5V, lo = —360uA 24 "
) 74C, Vo =4.75V, lo = —360uA 24 \Y
Vout(o) Logical “0” Output Voltage 54C, Voc =45V, Ip=360pA - 0.4 \
74C, Voc =475V, 1o =360pA : 0.4 \'%
Output Drive (See 54C/74C Family Characteristics Data Sheet) (short circuit current)
IsouRcE Output Source Current Vec=5.0V, Ving =0V -1.75 mA
. Ta=25°C, Voyr=0V :
Isource Output Source Current Vec =10V, Viyg =0V -8.0 mA
Ta=25°C, Voyr=0V
IsINK Output Sink Current Vec=5.0V, V|N(1) =5.0V 1.75 mA
Ta=25°C, Vour=Vcc
IsiNk Output Sink Current Voo =10V, Viygy =10V 8.0 mA

TA = 25°C, VOUT = VCC
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AC Electrical Characteristics
Ta=25°C, C_ =50pF, unless otherwise specified.

Parameter I Conditions L Min. l Typ. | Max. | Units

MM54C00/MM74C00, MM54C02/MM74C02, MM54C04/MM74C04

tpdo, tpar  Propagation Delay Time to Vec=5.0V 50 90 ns
Logical “1” or “0” Vec =10V 30 60 ns

Cin Input Capacitance (Note 2) 6.0 pF

Cep Power Dissipation Capacitance (Note 3) Per Gate or Inverter 12 pF
MM54C10/MM74C10

tpdos tpa1 ~ Propagation Delay Time to Ve =5.0V 60 100 ns
Logical “1” or “0” Ve =10V 35 70 ns

Cin Input Capacitance (Note 2) 7.0 pF

Cep Power Dissipation Capacitance | (Note 3) Per Gate 18 pF
MM54C20/MM74C20

tpdo, tpa1  Propagation Delay Time to Vec=5.0V 70 115 ns
Logical “1” or “0” Voo =10V 40 80 ns

Cin Input Capacitance (Note 2) 9 pF

Cpp Power Dissipation Capacitance | (Note 3) Per Gate 30 pF

Note 1: “Absolute Maximum Ratings’’ are those values beyond which the safety of the device cannot be guaranteed. Except for “Ope-
rating Temperature Range” they are not meant to imply that the devices should be operated at these limits. The table of “Electrical
Characteristics” provides conditions for actual device operation.

Note 2: Capacitance is guaranteed by periodic testing.

Note 3: Cpp determines the no load ac power consumption of any CMOS device. For complete explanation see 54C/74C Family Charac-
teristics application note — AN-90.

Typical Performance Characteristics

PROPAGATION DELAY (ns)

Gate Transfer Characteristics
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MM54C20/MM74C20

MM54C00/MM74C00, MM54C02/MM74C02
MM54C04/MM74C04, MM54C10/MM74C10

Typical Performance Characteristics (cont'd)

Propagation Delay Time vs Propagation Delay Time vs

Load Capacitance Load Capacitance

MM54C10/MM74C10 MM54C20/MM74C20
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