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Introducfion

74C is a CMOS pin for pin, function for function,
equivalent to the 7400 TTLP family. This new
concept in CMOS was designed with the engineer
in mind. Strict design rules were adhered to in the
" input and output ‘characteristics, such as making
all outputs capable of sinking 360 uA (two LPT2L
loads) and specifying all AC parameters at 50pF.
loads. These consistent design rules will simplify
system design by giving the engineer realistic and
workable parameters. The engineer can take full
advantage of his knowledge of the 7400 line and
utilize the design tricks he has learned.

For those designs that require 400 Series, National
manufactures these circuits.
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GATES

MM54C00/MM74C00 Quad 2-Input NAND Gate
MM54C02/MM74C02 Quad 2-Input NOR Gate
MM64C04/MM74C04 Hex Inverter
MM54C08/MM74C08 Quad 2-Input AND Gate
MM54C10/MM74C10 Triple 3-Input NAND Gate
MME4C20/MM74C20 Dual 4-Input NAND Gate
MM54C30/MM74C30 8-Input NAND Gate
MM54C32/MM74C32 Quad 2-input OR Gate

MM54C86/MM74C86 Quad 2-Input EXCLUSIVE-OR
Gate

CD4000M/CD4000C Dual 3-Input NOR Gate Plus
Inverter

CD4001M/CD4001C Quadruple 2-Inpt.;t NOR Gate

CD4001BM/CD4001BC Quad 2-Input NOR Buffered B
Series Gate '

CD4002M/CD4002C Dual 4-input NOR Gate

CD4007M/CD4007C Dual Complementary Pair Plus
Inverter '

CD4011M/CD4011C Quad 2-Input NAND Buffered B
Series Gate

CD4011BM/CD4011BC Quad 2-Input NAND Buffered
B Series Gate

CD4012M/CD4012C Dual 4-Input NAND Gate
CD4019BM/CD4019BC Quad AND-OR Select Gate
CD4023M/CD4023C Triple 3-Input NAND Gate
CD4023BM/CD4023BC Triple 3-lnput NAND Gate
CD4025M/CD4025C Triple 3-Input NOR Gate
CD4025BM/CD4025BC Triple 3-Input NOR Gate
CD4030M/CD4030C Quad EXCLUSIVE-OR Gate

CD4048BM/CD4048BC TRI-STATE® Expandable
8-Function 8-Input Gate

CD4069M/CD4069C Inverter Circuits

8D407OBM/CDAO7OBC Quad 2-Input EXCLUSIVE-OR
ate i

CD4071BM/CD4071BC Quad 2-Input OR Buffered B
Series Gate '

CD4073BM/CD4073BC Double Buffered Triple 3-Input
NAND Gate

GATES (cont.)

CD4075BM/CD4075BC Double Buffered Triple 3-Input
NOR Gate

CD4081BM/CD4081BC Quad 2-Input AND Buffered B
Series Gate

CD4519BM/CD4519BC 4-Bit AND/OR Selector

BUFFERS )

MM54C901/MM74C901 Hex Inverting TTL Buffer
MMB54C902/MM74C902 Hex Non-Inverting TTL Buffer
MM54C903/MM74C903 Hex Inverting PMOS Buffer

MM54C904/MM74C904 Hex Non-Inverting PMOS
Buffer ' . .

MM54C906/MM74C906 Hex Open Drain N-Channel
Buffer

MM54C907/MM74C907 Hex Open Drain P~Cha;nnel
Buffer

MM74C908 Dual CMOS 30 Volt Driver
MM74C918 Dual CMOS 30 Volt Driver )
MM70C95/MM80CI5 TRI-STATE® Hex Buffers

- MM70C96/MM80C96 TRI-STATE® Hex Inverters

MM70C97/MMB0C97 TRI-STATE® Hex Buffers
MM70C98)MM80C98 TRI-STATE® Hex Inverters
MM78C29/MM88C29 Quad Single-Ended Line Driver
MM78C30/MM88C30 Duat Differential Line Driver
CD4009M/CD4009C Hex Buffer (Inverting)
CD4010M/CD4010C Hex Buffer {Non-Inverting)
CD;1041M/CD4041C Quad True/Complement Buffer
CD4Q4QBM/CD404QBC'Hex tnverting Buffer
CD4050BM/CD4050BC Hex Non-Inverting Bﬁffer
DS1630/DS3630 Hex CMOS Compatible Buffer

DS78C20/DS88C20 Dual Compatible Differential Line
Receiver

LM195/L.M295/LM395 Ultra Reliable Power Transistors

FLIP-FLOPS
MM54C73/MM74C73 Duat J-K Flip-Flops with Clear
MM54C74/MM74C74 Dual D Flip-Flop

)
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FLIP-FLOPS (cont.)

MM54C76/MM74C76 Dual J-K Flip-Flops with Clear
and Preset

MM54C107/MM74C107 Dual J-K Flip-Flops with Clear
MM54C173/MM74C173 TRI-SSTATE® Quad D FlipJ;Iop
MM54C174/MM74C174 Hex D Flip-Flop
MM54C175/MM74C175 Quad D Flip-Flop
MM54C373/MM74C373 Octal Latch
MM54C374/MM74C374 Octal D-Typer Flip-Flop
CD4013BM/CD4013BC Dual D‘Flip-Flop
CD4027BM/CD4027BC Dual J-K Master/Slave Flip-Flop
with Set and Reset '
CD4042BM/CD4042BC Quad Clocked D Latch

.CD4043M/CD4043C Ouad TRI -STATE® NOR R/S

Latches

CD4044M/CD4044C Quad TRI-STATE® NAND R/S
Latches

CD4076BM/CD4076BC TRI-STATE® Quad D Flip-Flop
CD4099BM/CD4099BC 8-Bit Addressable Latches
CD40174BM/CD40174BC Hex D Flip-Flop
CD40175BM/.CD4017‘EBC Quad D Fiip-FIop
CD4723BM/CD472BBC Duat 4-Bit Addressable Latch
CD4724BM/CD4724BC 8-Bit Addressable Latches

COUNTERS ‘ .
MM54C90/MM74C90 4-Bit Decade Counter
MM54C93/MM74C93 4-Bit Binary Counter

MM54C160/MM74C160 Decade Counter with
Asynchronous Clear

MM54C161/MM74C161 Binary Counter with
Asynchronous Clear

MM54C162/MM74C162 Decade Counter with
Synchronous Clear

"MM54C163/MM74C163 Binary Counter with

Synchronous Clear

MM54C192/MM74C192 Synchronous 4-Bit Up/Down
Decade Counter

COUNTERS (cont.)

MM54C193/MM74C193 Synchronous 4-Bit Up/Down
Binary Counter

MM74C925 4-Digit Counter with Multiplexed 7-Segment
Output Driver

MM74C926 4-Digit Counter with Multiplexed 7-Segment
Output Driver

MM74C927 4 Digit Counter wnth Multiplexed 7- Segment
Output Driver

MM74C928 4-Digit Counter with Multiplexed 7-Segment '
Output Driver

CD4017BM/CD4017BC Decade Counter/Divider with
10 Decoded Outputs

_CD401BBM/CD40188C Presettable Divide-by-N Counter

CD4020BM/CD4020BC 14-Stage Ripple-Carry Blnary
Counter/Divider

CD4022BM/CD4022BC Divide-by-8 Counter/Divider
with 8 Decoded Qutputs

CD4024BM/CD4024BC 7-Stage Ripple-Carry Binary

" Counter/Divider

CD4029BM/CD4029BC Presettable Blnary/Decade
Up/Down Counter

CD4040BM/CD4040BC 14-Stage Ripple Carry Binary
Counters

CD4060BM/CD4060BC 12-Stage Ripple Cafry Binary
Counters

CD40160BM/CD40160BC Decade Counter with
Asynchronous Clear

CD40161BM/CD40161BC Binary Counter with
Asynchronous Clear

CD401625M/CD401628C Decade Counter with
Synchronous Clear

CD40163BM/CD40163BC Binary Counter with
Synchronous Clear

CD40192BM/CD40192BC Synchronous 4-Bit Up/Down

Decade Counter

CD40193BM/CD40193BC Synchronous 4-Bit Up/Down
Binary Counter

CD4510BM/CD4510BC BCD Up/Down Counter
CD4516BM/CD4516BC Binary Up/Down Counter
CD4518BM/CD4518BC Dual Synchronous Up Cdunter
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COUNTERS (cont.)
CD4520BM/CD4520BC Dual Synchronous Up Counter
MM5369 Programmable Oscillator Divider

SHIFT REGISTERS

MM54C95/MM74C95 4-Bit Right Shift Left Shift Register

MM54C164/MM74C164 8-Bit Parallel-Out Serial Shift
Register

MMB4C165/MM74C165 Parallel-Load 8-Bit Shift
Register

CD4006M/CD4006C 18-Stage Static Shift Register
CD4014M/CD4014C 8-Stage Static Shift Register
CD4015M/CD4015C Dual 4-Bit Static Register
CD4021M/CD4021C 8-Stage Static Shift Register
CD4031BM/CD4031BC 64-Stage Static Shift Register

CD4034BM/CD4034BC 8-Stage TRI STATE®
Bidirectional Paraliel/Serial Input/Output Bus Register

CD4035BM/CD4035BC 4-Bit Parallel-In/Parallel-Out
Shift Register

DECODERS/MULTIPLEXERS
MM54C42/MM74C42 BCD-to-Decimal Decoder
MM54C48/MM74C48 BCD-t0-7 Segment Decoder
MM54C150/MM74C150 16-Line to 1-Line Multiplexer
MM54C151/MM74C151 8-Channel Digital Multiplexer

MM54C154/MM74C154 4-Line to 16- Lme Decoder/
Demultiplexer

MM54C157/MM74C157 Quad 2-Input Multiplexer
MM54C922/MM74C922 16-Key Encoder
MM54C923/MM74C923 20-Key Encoder

MM74C19/MM82C19 TRI-STATE® 16-Line to 1-Line
Multiplexer

CD4016M/CD4016C Ouad Bilateral Switch’
CD4028BM/CD4028BC BCD-to-Decimal Decoder

CD4051BM/CD4051BC Analog Multiplexers/
Demultiplexers

DECODERS/MULTIPLEXERS (cont.)

CD4052BM/CD4052BC Analog Multiplexers/
Demultiplexers

CD4053BM/CD4053BC Analog Multiplexers/
Demultiplexers °

CD4066BM/CD4066BC Quad Bilateral Switch

CD4511BM/CD4511BC BCD-to-7 Segment Latch
Decoder/Driver

MEMORIES

MM54C89/MM74C89 64-Bit TRI-STATE® Random
Access Read/Write Memory

MM54C200/MM74C200 256-Bit TRI-STATE® Random
Access Read/Write Memory

MM54C910/MM74C910 256-Bit TRI-STATE® Random
Access Read/Write Memory

- MM54C920/MM74C920 1024 Blt Static Silicon Gate

CMOS RAM

MM54C921/MM74C921 1024-Bit Static Silicon Gate
CMOS RAM

MM54C929/MM74C929 1024-Bit Static Silicon Gate
CMOS RAM

MM540930/MM740930 1024-Bit Static Silicon Gate
CMOS RAM |

"ARITHMETIC FUNCTIONS

MM54C83/MM74C83 4-Bit Binary Full Adder
MM54C85/MM74C85 4-Bit Magnitude Comparator
CD4008BM/CD4008BC 4-Bit Full Adder

SPECIAL FUNCTIONS

MM54C14/MM74C14 Hex Schmitt Trigger
MM54C221/MM74C221 Dual Monostable Multivibrator
MM54C909/MM74C909 Quad Comparator

- MM74C911 Display Controller
- MM74C912 Display Controller

MM74C913 _Display Controller
MM54C914/MM74C914 Hex Schmitt T rigger with

. Extended Input Voltage

3diN9 SOWD
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SPECIAL FUNCTIONS (cont.)
MM54C915/MM74C915 7-Segment-to-BCD Converter

MM74C935/MM74C935-1 (ADD3500/ADD3501)
3%-Digit DVM with Multiplexed 7-Segment Output

MM74C936 3%-Digit DVM with Multiplexed 7-Segment
Output

MM74C937 3%-Digit DVM with Multiplexed BCD
Output :

MM74C938 3%-Digit DVM with Multiplexed BCD
Output : -

CD4046BM/CD4046BC Micropower Phase-Locked Loop

CD4047BM/CD4047BC Low Power Monostable/Astable
Multivibrator

CD4089BM/CD4089BC Binary Rate Multiplier

CD4093BM/CD4093BC Quad 2-tnput NAND Schmitt
Trigger ‘

CD40106BM/CD40106BC Hex Schmitt Trigger
CDA4527BM/CD45278C BCD Rate Multiplier
DS1631/DS3631 Dual Peripheral Driver
DS1632/DS3632 Dual Péripheral Driver
DS1633/DS3633 Dual Peripheral Driver
DS1634/D$3634 Dual Peripheral Driver
DS1686/DS3686 Positive Voltage Relay Driver
DS1687/DS3687 Negative Voltage Relay Driver

SPECIAL FUNCTIONS (cont.)

LM146/LM246/LLM346 Programmable Quad Operational
Amplifier

MM5393 Push Button Telephone Dialer
MM5395 Touch Tone® Generator

‘MM53100 Programmable TV Timer

MM53104 TV Game Clock Generator

MM53105 Programmable TV Timer

MM55104 Phase Lock Loop Frequency Synthesizer
MM55106 Phase Lock Loop Frequency Synthesizer
MM55114 Phase Lock Loop Frequency Synthesizer
MM55116 Phase I'_ock Loop Frequency Synthesizer
MM5840 TV Channel and Time Circuit '
MM5841 TV Channel and Time Circuit

MM58106 Digital Clock and TV Display Circuit

A-TO-D CONVERTERS

MM74C948 CMOS 8-Bit A/D Converter with 16-Channel
Analog Multiplexer

MM74C949 CMOS 8-Bit A/D Converter with 8-Channel
Analog Multiplexer

MM74C950 CMOS 8-Bit A/D Converter with 8-Channel
Analog Multiplexer and Sample and Hold

ADCO0800P (MM4357B/MM5357B) 8-Bit A/D Converter

10




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 mest as a minimum the electrical parameters listed in table A. As agreed upon in the JEDEC Spec, products called
out as UB are not double buffered but meet table A specifications with the exception of V|y_and V|, 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."

Limits
» +25° -
Temp | VDD TLow i 25°C THIGH _
Parameter Range |(Vde)| " Conditions Min | Max Min | Typ | Max Min | Max Units
Quiescent 5 0.25 0.25 75
uie: . .
[15)5) . Mil 10 | Vy=VsggorVpp 0.5 0.5 15 HAdc
Device Current 15 10 10 30
GATES 5 1.0 1.0 7.5
Comm | 10 All valid input combinations 20 20 15 uAdce
15 4.0 4.0 30
5 1.0 1.0 30
Mil 10 | Vy=VgsorVpp 20 2.0 60 uAde
BUFFERS, 15 - 4.0 4.0 120
FLIP-FLOPS 5 4.0 4.0 30
Comm | 10 All valid input combinations 8.0 80 - 60 uAdc
15 16.0 | 160 120
5 . 5 5 150
Mil 10 V| =VgsorVpp 10 10 300 nAde
st 15 20 20 600
M 5 20 20 150
Comm | 10 All valid input combinations 40 40 300 nAde
15 80 80 600
. ‘5 _ 0.05. 0.05 0.05
voy | LowLevel All 10 | V17 VssorVop 0.05 0.05 005 | Vdc
| Output Voltage 15 llo! < 1uA 0.05 0.05 0.05
) 5 4.95 . 4.95 4.95
vy High-Level Al 10 | VI=VssorVpp 9.95 9.95 9.95 vde
Output Voltage 15 llp! < 1pA 14.95 14.95 14.95
" tnput L 5 | Vo=05Vord5V, ligl<1uA 15 15 15
ViL \;“’ka 8°"" Al 10 | Vo=1.0Vor90V, ligl<1uA 3.0 3.0 30 | vde
o'teg 15 | Vo =15Vor135V, llgi < 1uA 4.0 4.0 4.0
\nout Hich 5 | Vo=05Vord5V, ligi<iuA| 35 35 3.5
VIH V"'«t 39 Al 10 | Vo=1.0Vor9.0V, ligi<iuA| 7.0 7.0 7.0 vde
o'teg 15 | Vo=15Vor135V,ligi<1uA| 11.0 11.0 11.0
Output Low 5 | Vo=04V,V|=0Vorsv 0.64 0.51 - 0.36
oL (sl:ni) Cu‘:":m Mil 10| Vo=05V,V|=0Vor10V 16 1.3 0.9 mAdc
" 15 | Vg=15V,V|=0VorisV 4.2 3.4 2.4
5 | Vo=04V,V|=0Vor5V 0.52 " 0.44 0.36
Comm | 10 | Vg=05V,V;=0Vor10V 13 1.4 0.9 mAde
15 | Vo=15V,V|=0Vori5V 3.6 3.0 2.4
Output High § | Vo=46V,V|=0Vor5V - -0.25 -0.2 -0.14
10H (Sofm) C‘L”em Mil 10 | Vo=95V,V|=0Vor10V -0.62 -0.5 -0.35 mAdc
i 15 | Vg=135V,V =0Vor15V _|-18" -15 -1
5 | Vo=46V,V|=0Vor5V -0.2 -0.16 -0.12
Comm | 10 | VQ=95V,V,=0Vori0V 05 -0.4 -0.3 mAdce
15 | Vg=135V,V|=0Vor15V -14 -1.2 -1.0
o 1=
! .| Ml 15 Vi=0Vor15V +0.1 +0.1 1.0 uAdc
It [lputCurrent | o n ] 15 | vi=0Vorisv 0.3 £0.3 1.0 | wAde
Input . !
[} Capacitance All - Any Input 7.5 pF
l .
per Unit Load

Note: For current flow the convention is positive for current flowing into the device and negative flowing 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 davica, +85"C for Commercial Temp Range doevice.
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54C/74C POWER CONSUMPTION CHARACTERISTICS GUIDE

54C/74C Power Consumptlon

Characteristics Guide

Typical characteristics T, = 25°C.

Cpp tpd (ns) .
DEVICE TYPE/PRODUCT DESCRIPTION (pF) Cp =50pF Atpd/pF LTTL (TTL)
CURVE FAN OUT
(Note 3) Vee =5.0V
MMS54C00/MM74C00 Quad 2-Input NAND Gate 12 S0 A 2
MM64C02/MM74C02 Quad 2-Input NOR Gate 12 50 A 2
MME4C04/MM74C04 Hex Inverter 12 50 A 2
MM54C08/MM74C08 Quad 2-Input AND Gate 14 80 A 2
MM54C10/MM74C10 Triple 3-Input NAND Gate 18 60 A 2
MM54C14/MM74C14 Hex Schmitt Trigger : . 20 220 A 2
MMS54C20/MM74C20 Dual 4-Input NAND Gate 30 70 . A 2
MM54C30/MM74C30 8-1nput NAND Gate 26 125 A 2
MMS54C32/MM74C32 Quad 2-Input OR Gate 15 80 A 2
MM54C42/MM74C42 BCD-to-Decimal Decoder 50 200 A 2
MM54C48/MM74C48 BCD-to-7 Segment Decoder NA 450 (1) NA 2
MM54C73/MM74C73 Dual J-K Flip-Flop 40 180 A 2
MM54C74/MM74C74 Dual D Flip-Flop 40 180 A 2
MM54C76/MM74C76 Dual J-K Flip-Flop 40 180 A 2
MMS54C83/MM74CB3 4-Bit Binary Full Adder 120 300 A 2
MM54C85/MM74C85 4-Bit Magnitude Comparator 45 220 {1} A 2
MM54C86/MM74C86 Quad 2-1nput EXCLUSIVE-OR Gate 20 110 A 2
MM54C89/MM74CB9 64-bit. TRI-STATE® Random Access Memory 230 270 A 2
MMS54C90/MM74C90 4-Bit Decade Counter 45 400 A 2
MM54C93/MM74C93 4-Bit Binary Counter 45 400 A 2
MM54C95/MM74C35 4-Bit R-S/L-S Register 100 200 A 2
MMS4C107/MM74C107 Dual J-K Flip-Fiop 40 180 A 2
MMB54C150/MM74C150 16:1 Multiplexer 100 250 A 1
MM54C161/MM74C151 8-Channel Digital Multiplexer 50 200 (1) A .2
MM54C154/MM74C154 4:16 Decoder/Demultiplexer 60 275 (1) A 2
MiM54C167/MM74C157 Quad 2-Input Multiplexer 20 150 (1) A 2
M54C160/MM74C160 Sync Decade Counter 95 250 (2) A 2
MM54C161/MM74C161 Sync 4-Bit Binary Counter 95 250 (2) A 2
MM54C162/MM74C162 Sync Decdde Counter® 95 250 (2) A 2
MMS54C163/MM74C163 Sync 4-Bit Binary Counter 95 250 (2) A 2
MM54C164/MM74C164 8-Bit SI/PO S/R 140 230 (2) A 2
MM54C165/MM74C165 8-Bit P1/SO S/R X 55 7210 (2) A 2
MM54C173/MM74C173 TRI-STATE® Quad D Flip- Flop 100 220 (2) A 2
MMS54C174/MM74C174 Hex D Flip-Flop 95 150 (2) A 2
MM54C175/MM74C175 Quad D Flip-Flop 130 190 (2) A 2
MM54C192/MM74C192 Sync Up/Down Decade Counter 100 250 (2) A 2
MM54C193/MM74C193 Sync Up/Down Binary Counter 100 250 (2) A 2
MMS54C195/MM74C195 4-Bit Parallel S/R 130 200 (2) A 2
MMS4C221/MM74C221 Dual Monostable Multivibrators NA 250 (2) A 2
MM54C801/MM74C901 Hex Inverting TTL Buffer 30 38 8 2"
MMS4C902/MM74C902 Hex Non-Inverting TTL Buffer 50 57 8 2°
MMS54C903/MM74C903 Hex Inverting TTL Butfer 30 38 B 2"
MMS54C904/MM74C904 Hex Non-Inverting TTL Buffer 50 57 B 2
MM&4C305/MM74C905 12-Bit Successive Approximation Register 100 200 A 2
MMS54C906/MM74C906 Hex Open Drain N-Channel Buffers 30 NA NA 2"
MM&4C907/MM74C907 Hex Open Drain P-Channel Buffers 30 NA NA 2*
MM54C908/MM74C908 Dual High Voltage CMOS Driver NA 150 (1) NA NA
MMS54C918/MM74C918 Dual High Voltage CMOS Driver NA 150 (1) NA NA
MM70C95/MMB0CI5 TRI-STATE® Hex Non-Inverting Buffer 60 60 B 1
MM70C96/MMB0CI6 TRI-STATE® Hex Inverting Buffer. 60 70 B 1"
MM70C97/MMBOC97 TRI-STATE® Hex Non-Inverting Buffer . 60 60 B 1™
- MM70C98/MMB80C98 TRI-STATE® Hex Inverting Buffer 60 70 B 1™
MM72C19/MM82C19 TRI-STATE® 16:1 Multiplexer 100 250 A 1*
MM74C914 Hex Schmitt Trigger 20 220 A 2
MM78C29/MM88C29 Quad Single Ended Line Driver 150 200 NA [
MM78C30/MM88C30 Dual Differential Line Driver 200 350 NA 5*

Note 1: tpd shown is from data input to output. For more detailed specifications see individual data sheet.
Note 2: tpq 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 = 80 pF while the total Cpp for the MM74C173 is 100 pF because all flip-flops have a common clock.

Normalized Typical Power

Typical Propagation Delay per pF of

Guaranteed Noise Margin
Over Temperature vs Vee
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For complete explanation on use ot curves see application note AN-90, 54C/74C Family Characteristics.
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Cross Reference Guide

National RCA Harris Teledyne Motorola TI Fairchild
MM74C00 HD74C00 MM74C00 .
MM74C02 HD74C02 MM74C02
MM74C04 CD4069 HD74C04 MM74C04
MM74C08 HD74C08
MM74C10 HD74C10 MM74C10
MM74C14 CD40106 HD74C14 MC14584 340014
MM74C20 HD74C20 MM74C20
MM74C30 HD74C30
MM74C32 HD74C32
MM74C42 HD74C42 MM74C42
MM74C48 HD74C48
MM74C73 HD74C73 MM74C73
MM74C74 HD74C74 MM74C74
MM74C76 HD74C76 MM74C76
MM74C83 HD74C83
MM74C85 HD74C85
MM74C86 €D4030 HD74C86 MC14507
MM74C89 CD40708 HD74C89
MM74C90
MM74C93
MM74C95 HD74C95 MM74C95
MM74C107 HD74C107
MM74C151 HD74C151 MM74C151
MM74C154 HD74C154 MM74C154
MM74C157 HD74C157 MM74C157
MM74C160 HD74C160 MM74C160 MC14160 TP4360 F340160
MM74C161 ! HD74C161 MM74C161 MC14161 TP4361 F340161
MM74C162 HD74C162 MM?74C162 MC14162 TP4362 F340162
MM74C163 HD74C163 MM74C163 MC14163 TP4363 F340163
MM74C164 HD74C164 MM74C164
MM74C165 HD74C165
MM74C173 CD4076 HD74C173 MM74C173 MC14076 .
MM74C174 HD74C174 MC14174 £340174
MM74C175 HD74C175 MC14175 F340175
MM74C192 CD40192 HD74C192 MM74C192 MC14192 F340192
MM74C193 CD40193 HD74C193 MM74C193 MC14193 F340193
MM74C195 HD74C195 MM74C195 MC14195 F340195
MM74C200 HD74C200
MM74C221 HD74C221
MM74C901 HD74C901
MM74C302 HD74C902
MM74C903 HD74C903
MM74C904 HD74C904
MM74C905
MM74C906 HD74C906
MM74C907 HD74C907
MM74C908
MM74C918
MMB80C95 HD80CYs
MMS0C97 MC14503 £340097
MMB80C98 HD80CI8 F340098
MM88C29
MM88C30
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MM54C00/MM74C00 quad two-input NAND gate
MM54C02/MM74C02 quad two-input NOR gate
MM54C04/MM74C04 hex inverter
MM54C10/MM74C10 triple three-input NAND gate
MM54C20/MM74C20 dual four-input NAND gate

general description features

These logic gates employ complementary MOS ® Wide supply voltage range 3.0V to 15V
(CMOS) to achieve wide power supply operating
range, low power consumption, high noise im-
munity and symmetric controlled rise and fall
times. With features such as this the 54C/74C
logic family is close to ideal for use in digital m High noise immunity 0.45 Ve typ.
systems. Function and pin out compatibility with
series 54/74 devices minimizes design time for
those designers already familiar with the standard

® Guaranteed noise margin 1.0v

u | ow power

54/74 logic family consumption 10 nW/package typ.
All inputs are protected from damage due to u | ow power fan out of 2
static discharge by diode clamps to V¢ and GND. TTL compatibility N driving 74L
connection diagrams
MM54C00/MM74C00 MM54C02/MM74C02 MM54C04/MM74C04
- Vee Vee
Jm o0 e s 14 13 iz nopojs g8 W13 2z om0 e 8

eIt [t [
o B Rl

'2 II! l4 |5 |6 l7 Il L2 |3 4 5 6 I7

1 2 3 la sl T I
GND GND GND
TOP VIEW TOPVIEW TOP VIEW
MM54C10/MM74C10 . MM54C20/MM74C20

Ve Vee

{18 |13 |12 |11 |0 |8 s [14 (13 |12 1 (10 (3 |8

1 1z T3t Ts 16 T 1 12 s 14 Ts Gm!u71

TOP VIEW GND. TOP VIEW

0ZOYLWIN/0ZOYSWIN “OLO YLWW/OLOYSIWN YOI VLINN/ YOI YSINW ‘20D PLINW /20D SN 00D YLIWIN/00D YSININ



' MM54C00/MM74C00, MM54C02/MM74C02 ., MM54C04/MM74C04 , MM54C10/MM74C10, MM54C20/MM74C20
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absolute maximum

Voltage at Any Pin
Operating T.emperature Range
54C
74C

' Storage Temperature Range

Operating V¢ Range

Maximum V¢ Voltage

Package Dissipation

Lead Temperature (Soldering, 10

ratings (Note1)
~0.3V to Vge + 0.3V

-55°C to +1256°C

-40°C to +85°C

—65°C to +150°C

3.0V to 15V

18V

500 mW

seconds) 300°C

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

PARAMETER _I CONDITIONS L MIN l TYP MAX l UNITS
CMOS TO CMOS ' .
Logical ““1”" Input Voltage (Vi (1)) Vee = 5.0V 35 Y
‘ Vee = 10V . . 8.0 v
Logical 0" Input Voltage (Vin(g} Vee = 5.0V 1.5 \%
Vee = 10V 2.0 v
Logical 1" Qutput Volitage (Voyur(1) Vee = 5.0V, Ip = —10pA 4.5 \
Vee = 10V, 1o = —10pA 9.0 v
Logical “0” Qutput Voltage (Vout (o)} Vee = 5.0V; Ig = +10uA 0.5 \
Vee = 10V, Ig = +10uA 1.0 v
Logical 1" Input Current (},y ) Vee = 18V, Viy = 15V 0.005 1.0 HA
Logical “0” Input Current {I)n g} ‘ Vee = 15V, Vi = 0V ~1.0 -0.005 MA
Supply Current {lcc) Vee = 15V © 001 15 HA
LOW POWER TO CMOS
Logical “1" Input Voltage (V,n ) 54C, Vo = 4.5V Vee = 1.5 v
74C, Ve = 4.75V Vee—1. v
Logica! “0” Input Voltage (Vy o} 54C, Vee = 45V 0.8 \
74C, Vee = 4.75V 08 v
Logical “1” Qutput Voltage (Voyut(1)) 64C, Vce =4.5V, 10 = —10uA 4.4 A
. 74C, Vee = 4.75V, 1o = —10uA 44 ) v
Logical 0" Qutput Voltage (Voyto! 54C, Vge =4.5V, 1 = +10uA 0.4 A
: 74C, Vee =4.75V, I = +10uA 0.4 v
CMOS TO LOW POWER'
Logical “1”" Input Voltage (V1)) 54C, Vee =45V 4.0 v
. 74C, Vcc = 4.75V 4.0 \Z
Logical "0" Input Voltage (Vin (o} 54C, V¢ = 4.5V 1.0 \4
74C, Vec = 4.75V 1.0 v
Logical “1" Qutput Voltage (Vour (1) 54C, Vec = 4.5V, Ig = —360uA 24 v
74C, Vee =4.75V, o =—360uA | 2.4 v
Logical “0" Output Voltage (VouTt(o) 54C, Vcc =4.5V, Ig = 360pA 0.4 v
. 74C, Ve = 4.75, o = 360uA 04 v
OUTPUT DRIVE (See 54C/74C Family Characteristics Data Sheet)
Output Source Current {Isource) Vee = 5.0V, Vi = OV -1.75 mA
T = 25°C, Vour = OV
Output Source Current (lsoyrce! Vee = 10V, Vinjg = OV -8.0 mA
. Ta = 25°C, Voyur = OV
Output Sink Current {Igink) Vee = 5.0V, Vingy = 5.0V " 175 mA
Ta = 25°C, Vour = Vec
dutput Sink Current (lgnk ) Vee = 10V, Vg = 10V 8.0 mA
. Ta = 25°C, Vour = Vec




ac electrical characteristics
Ta= 25°C, C_ =50 pF, unless otherwise specified.

PARAMETER r CONDITIONS ] MIN L TYP l MAX UNITS
MM54C00/MM74C00, MM54C02/MM74C02, MM54C04/MM74C04
Propagation Delay Time to Logical Vec = 5.0V 50 90 ns
“1 or “0” (tog) Vee. = 10V 30 60 ns
input Capacitance (Cn) (Note 2) 6.0 pF
Power Dissipation Capacitance {Cpp) {Note 3) Per Gate or Inverter 12 ' pF
MM54C10/MM74C10
Propagation Delay Time to Logical Vee = 5.0V 60 100 "'ns
"1 or 0" (tpa) Vee = 10V 35 70 ns
Input Capacitance (Ciny) (Note 2) 7.0 ) of
Power Dissipation Capacitance (Cpp) (Note 3) Per Gate 18 pF
MM54C20/MM74C20
Propagation Delay Time to Logical Vee = 5.0V 70 115 ns
“1" or “0" (toq) Vee = 10V 40 80 ns
Input Capacitance (Cyn}- (Note 2) ' 9 oF
Power Dissipation Capacitance {Cpp) {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 ""Operating 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 Characteristics application note — AN-Q0 .

typical performance

Gate Transfer Characteristics

characteristics

Guaranteed Noise Margin
Over Temperature vs Vo

15V
* ———T,=125C A GUARANTEED OUTPUT "1 LEVEL ) 35
— Ta = -55°C Vour (1) @ INPUTS = Vi (0} 125
NRazas
FVee = 10V 1
10 o Vee = 15V @
= >
e 540 .
2 2 305 GUARANTEED OUTPUT “0" LEVEL
> 0 Vee = 5.0V g Vour (0) @ INPUTS = Vi (1)
n ! :'_ - Vin (0 ' 2.5
T HER:\ 145 > 15
N 0.45 |
0 50 10 15 450V 10v 15V
Vin (V) Vee
Propagation Delay vs Propagation Delay vs
Ambient Temperature Ambient Temperature
MM54C00/MM74C00, MM54C00/MM74C00,
MM54C02/MM74C02, MM54C02/MM74C02,
MM54804/MM74CO4 MM54C04/MM74C04
”’n T L T 5“ T T T T T
Vce = 5.0V |_Vec =10V
T w SEE AC TEST cmﬁm _ SEE AC TEST CIRCUIT
z 4 2 4w t
3 - : T2~
C_ =50 pF
g a 6. »50 L= Y R
5 Lt g -
g =1 | 2 C=15pF | A"
a 40 = < 0
] C, =15pF 5 —
= £
=] =]
) £ w0
0

~50 -25 0 25 50 75 100 125
AMBIENT TEMPERATURE (°C)

-50-25 0 25 50 75 100 125
AMBIENT TEMPERATURE (°C)

POWER DISSIPATION PER GATE (uW)

1t — PROPAGATION DELAY TIME (ns)

10°

10

150
100

20

Power Dissipation vs Frequency
MM54C00/MM74C00,
MM54C02/MM74C02,
MM54C04/MM74C04

E T, r25°C E
|- POWER DISSIPATION FOR

[~ CTHER DEVICES IS GIVEN
[ 8Y Py = (L, + CrollVec)?t

104
INPUT FREQUENCY (Hz)

Propagation Delay Time vs
Load Capacitance
MM54C00/MM74C00,
MM54C02/MM74C02,
MM54C04/MM74C04
1 Ta=25C
H—Vee = 3.0V 1 SEE AC TEST
CIIIICIUIT
[T

/ Vee = 5.0V

L
‘/Ir T

Ve = 10V 1]

|

Vec = 15V

1
I [ 11

20 50 100
CL - LOAD CAPACITANCE {pF)
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MM54C00/MM74C00, MM54COZ/MM74COZ , MM54C04/MM74C04, MM54C10/MM74C10, MM54C20/MM74C20

typical performance characteristics (con’t)

toa — PROPAGATION DELAY TIME (ns) «

switching

Propagation Delay Time vs
Load Capacitance

Propagation Delay Time vs
Load Capacitance

MM54C10/MM74C10 MM54C20/MM74C20
150 T _ 150 s
I Th = 25°C z Ta=25C
Vee =30V Y Lope ac TEST CIRCUIT w Y. SEE AC TEST CIRCUIT
) ; i < ] (V 3.0v
> =3.
100 A 1= < 10 ?‘:] ] v
y Vee =5.0V_LA & - A
L f =z - Ve = 5.0V
WA = Ve = 10V 1
Vee = WV &= 3 5 [ L] et
50 =TT = T ———
= 1 g =17
-+ - [ Vec =15V % |14+ Ve = 15V
1T .
] -+ 111
0 50 100 150 ] 50 100 150

C. — LOAD CAPACITANCE (pF)

C, ~ LOAD CAPACITANCE (pF)

time waveforms and ac test circuits

'CMOS to CMOS

NOTE: GELAYS MEASURED WITH INPUT t,, t; < 20 ns.
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MM54C08/MM74C08 quad 2-input AND gate
MM54C86/MM74C86 quad 2-input EXCLUSIVE-OR gate

general description

Employing complementary MOS (CMOS) transis-
tors to achieve wide power supply operating range,
low power consumption and high noise margin
these gates provide basic functions used in the
implementation of digital integrated circuit systems.
The N and P-channel enchancement mode transis-
tors provide a symmetrical circuit with output
swing essentially equal to the supply voltage. No
dc power other than that caused by leakage
current is consumed during static condition. All
inputs are protected from damage due to static
discharge by diode clamps to V¢e and GND.

features

m Wide supply voltage range
® Guaranteed noise margin
® High noise immunity

| ow power
TTL compatibility

® | ow power consumption

3.0V to 15V
1.0V
0.45 Vcc typ

fan out of 2
driving 74L

10 nW/package typ

® The MM54C86/MM74C86 follows the MM54L.86

/MM74L86 pinout

983 VLININ/98IVSININ ‘80D VLWWW/80DYSWIN

connection diagrams

MM54C08/MM74C08
Vee a® [Ty ay 18 n 3y
lu Iu Iu Wl |‘° I: Il
| 1 |z ‘s 0 Is Ic |7
1A A1 1Y 2A ] kg GND

TOP VIEW

truth tables

MM54C08/MM74C08
INPUTS OUTPUT
A B
L L L
L H L
H L L
H H H

H = High Level L= Low Level

MM54C86/MM74C86
Vee ® an a v 38

i b

n

—

E=EER

1 |2 |l 4 5 |6

7
GND

1A 18 1y 2y A 8
TOP VIEW
I
MM54C86/MM74C86
INPUTS OUTPUTS
A B 'y
L L L
L H H
H L H
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MM54C08/MM74C08, MM54C86/MM74C86

absolute maximum

Voltage at ‘Any Pin

Operating Temperature Range
" MM54C08, MM54C86

MM74C08, MM74C86

Storage Temperature Range

Package Dissipation

Operating Vec Range

Absolute Maximum Ve

ratings (Note 1)

0,3V to Ve +0.3V

-55°C to +125°C
-40°C to +85°C
—65°C to +150°C

500 mW

3.0V to 16V

Lead Temperature (Soldering, 10 seconds)

dc electrical characteristics
Min/max limits apply across temperature range, unless otherwise noted.

18V

300°C

PARAMETER ) r CONDITIONS - MIN TYP MAX UNITS
CMOS TO CMOS
Logical “1" Input Voltage (V n (1)) Vee = 5.0V 3.5 Y
Vee = 10V 8.0 \
Logical “0" Input Voltage (Vn (o)) Vee = 5.0V 1.5 v
Vee = 10V 2.0 \
Logical “1" Output Voltage Vee =5.0V, 1o = —10uA 45 Y
(VouTm) Vee =10V, 15 =—10uA 9.0 \
Logical “0” Qutput Voltage Vee = 5.0V, lg = +10pA ‘05 \
(VouTio) Vee = 10V, g = +10uA 1.0 v
Logical “1"" Input Current (I;y (1)) Vee =16V, V) = 16V - 0.005 1.0 MA
Logical “0" Input Current (l,n¢0)) Vee =15V, Viy = 0V -1.0 —0.005 UA
Supply Current (Ice), Vee = 15V . 0.01 ‘15 UA
CMOS/LPTTL INTERFACE
Logical “1" Input Voltage (V (1)) 54C, Vcc = 4.5V Vee =15 v
74C, Ve = 4.75V Vee - 1.5 v
Logical “0" Input Voltage (Vn (o)) 54C, Ve = 4.5V 0.8 \%
74C, Vge = 4.75V 08" \
Logical “1” Output Voltage 54C, Vee = 4.5V, lg = -360uA 2.4 Vv
VouTm) 74C, Ve = 4.75V, lg = ~360uA 24 v
Logical “0"” Qutput Voltage 54C, Vee = 4.5V, o = +360pA 04 \
(VouTio) 74C, Ve = 4.75V, I = +360uA 0.4 v
OUTPUT DRIVE (See 54C/74C Family Characteristics Data Sheet)
Output Source Current {lsgurce) Vee = 5.0V, Voyr =0V -1.75 -3.3 mA
_{P-Channel) Ta=25°C
Output Source Current (lsoygrce) - Vee = 10V, Vgyut = 0V -8.0 =15 mA
(P-Channel) Ta=25°C )
Output Sink Current {Igink ) Vee = 5.0V, Vour = Vee 1.75 3.6 mA
{N-Channel) Ta =26°C
Output Sink Current (Ignyk) Vee = 10V, Vour = Vee 8.0 16 mA

{N-Channel)

Ta =25°C




ac electrical characteristics

{(MM54C08/MM74C08) T, = 25°C, C._ = 50 pF, unless otherwise specified.’

PARAMETER CONDITIONS MIN TYP MAX UNITS
Propagation Delay Time to Logical Ve = 5.0V 80 140 ns
17 or 0" (thg) Vee = 10V 40 70 ns
Input Capacitance (Cy) . Note 2 5.0 pF
Power Dissipation Capacitance (C,4) Note 3 Per Gate 14 pF

ac electrical characteristics

{(MMB54C86/MM74C86) Ta = 25°C, C_ = 50 pF, unless otherwise specified

PARAMETER CONDITIONS MIN L oTYPR MAX UNITS
Propagation Delay Time to Logical Vce = 5.0V , 10 185 ns
1" or 0" {tyq) Vee = 10V 50 90 ns
{nput Capacitance (Cp} Note 2 5.0 pF
Power Dissipation Capacitance (Cpg) Note 3 Per Gate 20 pF

Note 1: “Absolute Maximum Ratings’ are those values beyond which the safety of the device cannot be guaranteed.
Except for “Operating 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 Characteristics application note, AN-90.

typical performance characteristics

- Propagation Delay Time vs
Load Capacitance
MM54C08/MM74C08

150,
ATa=25C
SEE AC TEST CIRCUIT
i
T
A1

LAl Vee = 5.0V {1

N1

100

\%

tpp — PROPAGATION DELAY TIME (ns)

0 50 100 150
C, — LOAD CAPACITANCE (pF}

ac test circuit

Vn O 1ac O Vour

L =50 pF

__TEC

NOTE: DELAYS MEASURED WITH INPUT t,, t, = 20 ns

Propagation Delay Time vs
Load Capacitance

MM54C86/MM74C86
150 T T
z " R R
w A+
= Vee = 5.0V 1—
£ e cc
>
< 100
b
o
= !
E Ve = 10V 15
. § 50 ’r,
o et
& =1 Vec= 15V
& R
3 T
- INNEE
0 - 50 100 150

LOAD CAPACITANCE (pF)

switching time waveforms

1-9

980 VLININI/98DVSIWIN "800 VLININ/B80D YSININ



MM54C14/MM74C14

MM54C14/MM74C14 hex schmitt trigger

generali description

The MM54C14/MM74C14 Hex Schmitt Trigger is a
monolithic complementary MOS (CMOS) integrated
circuit constructed with N and P-channel enhancement
transistors. The positive and negative going threshold
voltages, V. and Vy_, show low variation with respect
to temperature (typ 0.0005V/°C at V¢c = 10V), and
hysteresis, V1, — V4 >0.2 V¢ is guaranteed.

All inputs are protected from damage due to static
discharge by diode clamps to Ve ‘and GND.

features
u Wide supply voltage range
m High noise immunity

8 Low power
TTL compatibility

8 Hysteresis,

3.0V to 15V
0.70 V¢ typ

fan out of 2
driving 74L

0.4 Ve typ
0.2 Ve guaranteed

i

connection diagram

Vee

1

q

GND

TOP VIEW




absolute maximum ratings

Voltage at Any Pin

Operating Temperature Range
MMS54C14
MM74C14

Storage Temperature Range

-0.3V to Ve +0.3V

—55°C to +125°C
—-40°C 10 +85°C
—65°C to +150°C

Package Dissipation

Operating V¢ Range

Absolute Maximum Ve

Lead Temperature (Soldering, 10 seconds)

500 mW
3.0V to 15V
18V

300°C

‘ dc electrical characteristics Min/max limits apply across temperature range, unless otherwise noted.

PLOVLNIN/PLOPSWIN

PARAMETER CONDITIONS I MIN- l TYP | MAX l UNITS

CMOS TO CMOS

V. Positive Going Threshold Vee =5V 3.0 3.6 4.3 \

Voltage Ve = 10V 6.0 6.8 8.6 v
Vee = 15V 9.0 10.0 12.9

V- Negative Going Threshold Vee =5V 0.7 1.4 20 \

Voltage Vee = 10V 1.4 3.2 4.0 v
Vee = 15V 2.1 5.0 6.0

Hysteresis (V4 = V1) Vee =5V 1.0 2.2 3.6 v
Vee = 10V 2.0 3.6 7.2 \Y
Vee = 15V 3.0 5.0 10.8 \Y

Logical 1" Qutput Voltage Vee =5V, 1o =-10uA 45 \

Vouruy) Vee = 10V, 1o =—10uA 9.0 Y

Logical "’0" Output Voltage Vee =5V, g =+10uA 0.5 \Y

Vour) Vee = 10V, I = +10uA 1.0 Y

Logical /1" Input Current Vee = 15V, Vi = 15V 0.005 1.0 pA

(hingn) ‘

Logical “0"" Input Current Vee = 18V, Vi = 0V -1.0 —0.005 HA

(hino)

Supply Current (lg¢) Vee = 15V, Viy = 0V/15V 0.05 15 HA
Vee = 5V, Vin =25V (Noted) 20 HA
Vee = 10V, Vyy = 5V (Note 4) 200 uA
Vce = 15V, Vi = 7.5V (Note 4) 600 MA

CMOS/LPTTL INTERFACE

Logical ‘1" Input Voltage Vee =56V 4.3 \Y%

Viny)

Logical “0" Input Voltage Vee =5V 0.7 \

Vino) ‘

Logical 1" Output Voltage 54C, Ve =4.5V, 1o =—360uA 24 \Y

VouTn) 74C, Ve = 4.75V, | = —360pA 2.4 v

Logical ‘0" Output Voltage 54C, Vcc = 4.5V, 1g =-360uA ' 0.4 \%

(Voutio) 74C, Ve = 4.75V, g = 360uA 0.4 Vv

OUTPUT DRIVE {See 54C/74C Family Characteristics Data Sheet)

Output Source Current Vee =5V, Vour =0V, T, =25°C -1.75 -3.3 mA

(lsource) (P-Channel) . .

Output Source Current Vee = 10V, Vour =0V, T4 = 25°C -8.0 -15 mA

(Isource)-(P-Channel)

Output Sink Current {Ig;nk) Vee =5V, Vout = Vee: 1.75 3.6 mA

{N-Channel) T, =25°C ‘ '

Output Sink Current {Ig;nk ) Vee = 10V, Vout = Vee. 8.0 16 mA

(N-Channel) : Ta =25°C '
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MM54C14/MM74C14

ac electrical characteristics

PARAMETER CONDITIONS MIN TYP MAX UNITS
Propagation Delay from Input - Vee =5V ' 220 400 ns
to Qutput {tpgg OF togq) Vee =10 B 80 200 ns
Input Capac‘itance . Any Input (Note 2) ) 5.0 pF
Power Dissipation Capacitance (Note 3) Per Gate 20 pF
(Cep)

Note 1: “Absolute Maximum Ratings™ are those values beyond which the safety of the device cannot be guaranteed. Except for ““Operating
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 Characteristics
application note, AN-90,

Note 4: Only one of the six inputs is at 1/2 Vg, the others are either at Vo or GND.
typical application

Low Power Oscillator

R

/] V\(\

. MM54C14/MM74C14

T | o

<
z
B

v -
t; ~RCn —2* l
Vr.

Vee - Vr.
1 ~RCn -S& T2
Vee ~ V1o

1 0 e
———— v,
Ve Vi) 1 our vt
Ve (Vee = Veu) 1.7RC

Note: The equations assume t; + 15 >> iwo *tha1

typical performance characteristics

Typical Transfer Characteristics . Guaranteed Trip Point Range

- 15
a MM54C14 ~55°C TO +125°C INPUT
MM74C14 —40°C TO +B5°C 129 VOLTAGE
- Vee = 15V *MINIMUM HYSTERESIS
2 15 t . SPREAD (= 0.2 Vec)
E Vr- Vre Rl ]
5 Veg =10V Vec =8V g 80
(=3 ¢ .
= 10 Vr_ 5
= 1=
= v 6.0
=3 5 E 43
30 21 OUTPUT
o V. 29 . VOLTAGE
™ 07 .
0 T
0 [ 10 15 20 5 1 15 :
INPUT VOLTAGE (V) Vee (V) w

Note: For more information on output drive characteristics, power dissipation, and propagation delays, see AN-90.
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MM54C30/MM74C30 8-input NAND gate

general description

The logic gate employs complementary MOS
(CMOS) to achieve wide power supply operating
range, low power consumption and high noise
immunity. Function and pin out compatibility
with series 54/74 devices minimizes design time
for those designers familiar with the standard
54/74 logic family.

All inputs are protected from damage due to
static discharge by diode clamps to Vcc and GND.

features

Wide supply voltage range
Guaranteed noise margin
High noise immunity

Low power
TTL compatibility

3.0V to 15V
1.0V
0.45 Ve typ

fan out of 2
driving 74L

logic and connection diagrams

Vee

Lu ] La 12

1

8
QuTPUT

[

TOP VIEW

5 Is |7

GND
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MM54C30/MM74C30

absolute maximum

Voltage at Any Pin
Operating Temperature Range
MM54C30
MM74C30
Storage Temperature Range
Package Dissipation
Operating Vcc Range
Absolute Maximum V¢

Lead Temperature {Soldering, 10 seconds)

ratings (Note 1)

~0.3V to Vge + 0.3V

-55°C to +125°C
~40°C to +85°C
—65°C to +150°C
500 mW

3.0V to 15V

18V

dc electrical characteristics

300°C

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

PARAMETER CONDITIONS | MIN TYP I MAX | UNITS
CMOS TO CMOS '
Logical *1” input Voltage (Vn (1)) Vee'= 5.0V 3.5 \%
Vee = 10V 8.0 \
Logical 0" Inpu.t Voltage (Viy(g)) Vce = 5.0V 1.5 A
. ’ Vee = 10V 2.0 \Y
Logical *1” Output Voltage (Vg yT (1)) Vee = 5.0V, Ig = —IO;iA 45 \
’ Vee = 10V, g =—-10uA 9.0 \
Logical 0" Output Voltage (Voyr (o)) Vee = 5.0V, 1o =+10uA 0.5 Vv
Vee = 10V, g = +10uA 1.0 \
Logical ““1”" Input Current {In 1)) Vee = 15V, Vi =15V 0.005 1.0 HA
Logical ‘0" Input Current (I;n0)) Vee = 18V, Vg =0V -1.0 -0.005 uA
Supply Current (Icc) Vee = 15V 0.0t 15 HA
CMOS/LPTTL INTERFACE
Logical “"1" Input Voltage {(Vin (1)) 54C, Ve = 4.5V Vee—1.5 \%
: 74C, Vgc =4.75V Vee—1.6 \
Logical 0" Input Voltage (Vn(g)) 54C, Ve = 4.5V 0.8 Vv
74C, Ve =4.75V . 0.8 \
Logical 1" Output Voltage (VouT(n) - 54C, V¢e = 4.5V, lo =—360uA 2.4 \
] 74C, Vge = 4.75V, 1o = —3600A 24 v
Logical “’0" Output Voltage (Vout(o)) 54C, Ve = 4.5V, g =360uA 04 A
. 74C, Ve = 4.75V, lg = 360uA 0.4 \
OUTPUT DRIVE (See 54C/74C Family Characteristics Data Sheet)
Output Source Current. (Isource) Vee = 5.0V, Vour =0V, -1.75 -3.3 mA
{P-Channe!) Ta=25°C
Output Source Current (lsource) Vee = 10V, Vour =0V, -8.0 =156 mA
(P-Channel) Ta =25°C
Output Sink Current (Igynk) Vee = 5.0V, Vour =Vec, 1.75 3.6 mA
(N-Channel) Ta =25°C
" Output Sink Current (Igink )’ Vee = 10V, Vour = Vee. 8.0 16 mA
(N-Channel) . Ta =25°C -
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ac electrical characteristics T, =25°C, C_ = 50 pF, unless otherwise specified.

PARAMETER CONDITIONS MIN TYP MAX UNITS
Propagation Delay Time to Logical 1" Vee = 5.0V ' 125 180 ns
or 0" (tyg) Vee = 10V . 55 90 ns
Input Capacitance (C)} (Note 2) 4.0 pF
Power Dissipation Capacitance (Cpq4) (Note 3) Per Gate 26 pF

Note 1: "“Absolute Maximum Ratings'* are those values beyond which the safety of the device cannot be guaranteed. Except
for "Operating 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 Characteristics application note, AN-90.

typical performance characteristics

Propagation Delay Time vs
Load Capacitance

N SEREEEEPZ AN
£ R~ RN
H [ 7“( A1 Ta = 25°C
- 7 SEE AC TEST CIRCUIT
00 2 -
s T
: T ] =
g
2 50 [y e = 18V = =
é ot
5
2
0 50 100 150
C_ - LOAD CAPACITANCE (pF)
switching time waveforms ac test circuit

09
Vin 50%
w il
toao
vCC
Vour 50% '50%
ov

NOTE: DELAYS MEASURED WITH INPUT t,, t¢ = 20 ns.
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MM54C32/MM74C32

MM54C32/MM74C32 quad 2-input OR gate

general description

Employing complementary ‘MOS (CMOS) transistors to
achieve low power and high noise margin, these gates
provide the basic functions used in the implementation
of digital integrated circuit systems. The N and P-channel
enhancement mode transistors provide a symmetrical
circuit with output swings essentially equal to the supply
voltage. This results in high noise immunity over a wide
supply voltage range. No dc power other than that
caused by leakage current is consumed during static
conditions. All inputs are protected against static dis-
charge damage.

features

m Wide supply voltage ran.ge
®  Guaranteed noise margin
= High noise immunijty

® | ow power TTL
compatibility

3.0V to 15V

1.0v

0.45 Ve typ

fan out of 2
driving 74L

connection diagram

Vee

14 13 12

TOP VIEW




absolute maximum

ratings (Note 1)

Voltage at Any Pin -0.3V to V¢ 10.3V Package Dissipation ‘500 mW
Operating Temperature Range Operating V¢ Range 3.0V to 16V
MMB4C32 —55°C to +125°C Absolute Maximum V¢ E:\Y
MM74C32 ~-40°C to +85°C Lead Temperature (Soldering, 10 seconds) 300°C
Storage Temperature Range —65°C to +150°C
dc electrical characteristics Min/max limits apply across temperature range, unless otherwise noted.
PARAMETER CONDITIONS MIN TYP MAX UNITS
CMOS TO CMOS
Logical *'1”* Input Voltage (Vineyy) Vee = 6.0V 3.5 v
Vee = 10V 8.0 v
Logica! “'0" Input Voltage (V n(g)) Vee = 5.0V 1.5 \Y
Vee = 10V 2.0 v
Logical 1" Qutput Voltage (Voyt(ny) Vee =560V, tg =—10uA 45 Y
Vee = 10V, I = —10uA 9.0 v
Logical *‘0" Output Voltage (Vout(oy) Vee =50V, 1o = 10uA 05 \Y
Vee = 10V, I = 10uA 1.0 \Y
Logical ““1* Input Current (1)} Vee =18V, V=15V 0.005 1.0 HA
Logical ‘0" Input Current (I n0y) Vee = 15V, Vi =0V -1.0 -0.005 HA
Supply Current (lcc) Ve = 15V 0.05 15 HA
CMOS/LPTTL INTERFACE
Logical “1"* Input Voltage (Vn1))
MMS54C32 Vee = 4.5V Vee-1.5 Y
MM74C32 Vee = 4.75V Vee1.5 v
Logical 0" Input Voltage (Vn(o))
MM54C32 Vee = 4.5V 0.8 \%
MM74C32 Vee = 4.75V 08 v
Logical 1" Output Voltage (Vou1(1))
MM5B4C32 Vee = 4.5V, 1 =-360uA 24 \Y
MM74C32 Ve = 4.75V, Ig = ~360pA 24 v
Logical “‘0" Output Voltage (VoyT(g))
MM54C32 Véc =4.5V, Ig =360uA 0.4 \Y
MM74C32 Ve =475V, Ig = 360uA 04 v
OUTPUT DRIVE (See 54C/74C Family Characteristics Data Sheet)
Output Source Current (lsounce) Vee = 5.0V, Vour = 0V -1.75 -3.3 mA
(P-Channel) Ta =25°C
Output Source Current (Isgurce) Vee =10V, Vout =0V -8.0 -15 mA
(P-Channel) Ta =25°C
Qutput Sink Current (lgink ) Vee = 5.0V, Vout = Vee 1.75 3.6 ! mA
{N-Channel) Ta =25°C
Output Sink Current (lgnk ) Vee = 10V, Vgur = Vee 8.0 16 mA
{N-Channel) T =25°C
ac electrical characteristics T, =25°C,C,_ =50pF, unless otherwise specified.
PARAMETER CONDITIONS MIN TYP MAX UNITS
Propagation Delay Time to Logical 1" Vee =5V 80 150 ns
(tpaq) or 0" {tpq0) Vee = 10V 35 70 ns
Input Capacitance (C;y) Any Input (Note 2) 5 pF
Power Dissipation Capacitance (Cpq) Per Gate (Note 3) 15 pF

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

vides conditions for actua! 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 Characteristics

application note, AN-S0.
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MM54C42/MM74C42

MM54C42/MM74C42 BCD to decimal decoder

general description

The MM54C42/MM74C42 one-of-ten decoder is a
monolithic ~ complementary MOS  (CMOS)
integrated circuit constructed with N- and
P-channel enhancement transistors. This decoder
produces a logical 0" at the output corresponding
to a four bit binary input from zero to nine, and a
logical “*1’* at the other outputs. For binary inputs
from ten to fifteen all outputs are logical ““1".

features v

® Supply voltage range 3V to 15V

® Tenth power TTL drive 2 LPTTL loads
compatible

& High noise immunity 0.45 Vg (typ.)

m L ow power
® Medium speed operation

applications

B Automotive

Data terminals
Instrumentation
Medical electronics
Alarm systems
Industrial electronics
Remote metering'
Computers

50 nW (typ.)
10 MHz (typ.)
with 10V Vge

schematic diagram
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o
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1NPuT 5 O—4 r—-DOE_——I T

connection diagram
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TOP VIEW
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absolute maximum ratings
Voltage at Any Pin (Note 1) -0.3V to Vg +0.3V Storage Temperature " -65°C to +150°C
Operating Temperature MM54C42 -55°C to +125°C Package Dissipation 500 mW
MM74C42 -40°C to +85°C Operating Ve Range 3V to 15V
Maximum V¢ Voltage 18V Lead Temperature (Soldering, 10 sec) 300°C
electrical cha racteristics Min/Max limits apply across temperature range unless otherwise specified
PARAMETER CONDITIONS MIN TYP MAX UNITS
CMOS TO CMOS
Logical “1" Input Voltage VN1 Vee = 5.0V 3.5 \
Vee = 10.0V 8 v
Logical “0” Input Voltage  VN(g) Vee = 5.0V 1.5 A
) Vee = 10.0V : 2 v
Logical ““1” Output Voltage Vouytn) Ve =5.0V, 1g = -10 A 4.5 \
Vee = 10.0V, g = -10 A 9.0 v
Logical “0” Output Voltage Voyr(o) Vee = 5.0V, Ig = +10uA 0.5 v
Vgg = 10.0V, 1g = +10 uA 1 \
Logical ““1"" Input Current ;1) Vee = 15.0V, Vg = 15V 1 HA
Logical “0” Input Current | jy(0) Vee = 15.0V, Vi =0V -1 HA
Supply Current lcc Vee = 15.0V 0.05 300 MA
Input Capacitance Any Input 5 pF
Propogation Delay Time to a Vee=5.0V,CL=50pF, Ty = 2_5°C 200 300 ns
Logical ““0" or Logical 1" Vge = 10.0V, C = 50 pF, Ta = 25°C 90 140 ns
CMOS TO TENTH POWER
INTERFACE
Logical 1" Input Voltage  Vnq1) 54C, V¢ = 4.5V . Vee - 1.5 v
74C, Ve = 4.75V
Logical “0” Input Voltage  Vin(o) 54C, V¢e = 4.5V 0.8 \
74C, Ve = 4.75V
. Logical “1" Output Voltage 'VouTt(1) 54C, V¢c = 4.5V, Ig = -360 uA 24 Vv
74C, Ve = 4.75V, g = -360 uA
Logical "“0” Output Voltage Vouytio) 54C, Voo = 4.5V, 1g = 360 uA 0.4 V.
74C, Voo = 4.75V, 1 = 360 uA
OUTPUT DRIVE (See 54C/74C Family Characteristics Data Sheet)
Output Source Current {Isoypce! Vee = 5.0V, Ving) = OV ’ -1.75 mA
. Ta=25°C, Voyr = 0V
Output Source Current {Isoupce! Vee = 10V, V gy = OV -8.0 mA
Ta = 25°C, Vour = OV :
Output Sink Current (lg;nc) Vee = 5.0V, V iy = 5.0V 1.75 mA
Ta=25°C, Vour = Vee
Output Sink Current (Ig;nyx) Vee = 10V, Viyy) = 10V 8.0 mA
Ta=25°C, Vour = Vee

Note 1: This device should not be connected to circuits with the power on because high transient voltages may cause

permanent damage.
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MM54C48/MM74C48

MM54C48/MM74C48 BCD-to-7 segment decoder

general description

features
The MM54C48/MM74C48 BCD-to-7 segment decoder ® Wide supply voltage range 3.0V to 15V
is a monolithic complementary MOS (CMOS) integrated m Guaranteed noise margin 1.0v
circuit constructed with N- and P-channel enhancement » High noise i ity 0.45 Ver t
transistors. Seven NAND gates and -one driver are con- - thg roise immunity 'f ce Z;
nected in pairs to make binary-coded decimal (BCD) T"I)'vlf :::r‘::;tibility ::v(i):; ;4L

data and its complement available to the seven decoding
AND-QR-INVERT gates. The remaining NAND gate and
three input buffers provide test blanking input/ripple- =
blanking output, and ripple-blanking inputs.

High current sourcing output (up to 50 mA)
Ripple blanking for leading or trailing zeros (optional)
8 Lamp test provision

connection diagram .

ouTPuTS

L1

1 2 |J ,Ia Is 6 7 8
c LAMP  RB RB [} GND
TEST OUTPUT/ INPUT e
INPUTS BLANKING INPUTS
INPUT
TOP VIEW

|= |., |=.

o

Segment ldentification

Numerical Designations
and Resultant Displays
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absolute maximum ratings (Note 1)

Voltage at Any Pin
Operating Temperature Range
MM54C48
MM74C48
Storage Temperature Range
Package Dissipation
Operating Vo Range
Absolute Maximum V¢

Lead Temperature (Soldering, 10 seconds)

~0.3V to Vg + 0.3V

—55°C to +125°C
-40°C to +85°C
—-65°C to +150°C
500 mW

3.0V to 15V

18V

300°C

dc electrical characteristics \
Min/max limits apply across temperature range, unless otherwise noted.

PARAMETER CONDITIONS MIN TYP MAX I UNITS
CMOS TO CMOS
togical “1” Input Voltage (V,n(1)) Vee = 5.0V 35 \
Vee = 10V 8.0 v
Logical “0" Input Voltage (V)iq)) Vce = 5.0V 1.5 Vv
, Vee = 10V 2.0 v
. Logical “1” Qutput Voltage (VouT()) Vee = 5.0V, lp = =10uA 4.5 .V
(RB Output Only) Vee = 10V, 1 =—10uA 9.0 \
Logical “0" Qutput Voltage (VouT(0)) Vee = 5.0V, lp = +10uA 0.5 \%
' Vee = 10V, lo = +10uA 1.0 v
Logical “1” Input Current {lin¢q)) Vee = 15V, V) = 15V 0.005 1.0 MA
Logical “0” Input Current {l;x0) Ve = 18V, Vi =0V -1.0 —0.005 HA
Supply Current (lec) Vee = 18V ' 005 300 iy
CMOS/LPTTL INTERFACE
Logical “1"" Input Voltage (V1)) 54C, Ve = 4.5V Vee—1.5 \
74C, Ve = 4.75V Vee-15 v
Logical “0" Input Voltage (V|y()) 54C, Ve = 4.5V 0.8 \
74C, Ve = 4.75V 0.8 \%
Logical 1" Output Voltage {(VouT(r)) 54C, Vec = 45V, g = —50uA 2.4 v
(RB Qutput Only) 74C, Ve =4.75V, g = —50pA 24 \
Logical “0” Output Voltage (VouTt(o)) 54C, Vec = 4.5V, 1o =360uA 04 Y
74C, Vee = 4.75V, o = 360uA 0.4 v
OUTPUT DRIVE (See 54C/74C Family Characteristics Data Sheet)
Output Source Current (lsounce ) Vee = 4.75V, Vour = 0.4V -0.80 mA
{P-Channel) (RB Output Only) Vee =10V, Vour=05V. -4.0 mA
Output Sink Current (Igini ) Vee = 5.0V, Vour = Vcc 1.75 3.6 mA
{N-Channel) T =25°C
Output Sink Current (Igyx) Vee = 10V, Vout =Vee 8.0 16 mA
(N-Channel) Ta =25°C
Qutput Source Current Vee = 5.0V, Vour = 34 ~20 -50 mA
(NPN Bipolar) Vee =5.0V, Vour =30 -65 mA
Vee = 10V, Vour = 84 -20 -50 mA
Vee = 10V, Vour = 8.0 -65

mA

Note 1: “Absolute Maximum Ratings’ are those values beyond which the safety of the device cannot be guaranteed. Except for “Operating
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 Characteristics

application note, AN-S0.
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ac electrical characteristics 1, =25°C, C, =50 pF, unless otherwise specified.

MM54C48/MM74C48

PARAMETER CONDITIONS MIN TYP MAX UNITS
Propagation Delay to a “‘1" or 0" on Vee =5.0V 450 1500 ns
Segment Outputs from Data Inputs Vee = 10V 160 500 ns
Propagation Delay to a “0" on Vee =5.0V 506 1600 - ns
Segment Qutputs from RB Input Vee = 10V . 180 550 ) ‘ns
Propagation Delay to a *‘0” on V;:c =5.0V 350 1200 ns
Segment Outputs from Blanking Input Vee = 10V 140 450 ns
Propagation Delay to a “‘1” on Vge =50V - 450 1500 ns
Segment Outputs from Lamp Test Vee = 10V 160 500 ns
Propagation Delay to a "1’ on RB Vee = 5.0V 600 2000 ns
Output from RB Input Vee =10V 250 . 800 ns
Propagation Delay to a ‘0" on RB Vee =5.0V 140 450 ns

* Output from RB Input / Vee = 10V 50 150 ns

typical applications

Typical Connection Utilizing the Ripple-Blanking Feature ‘ Blanking Input Connection Diagram
AN
BCD DATA
INPUT —_———

1 . A . VL Vec v

RBO/BI RBO/BI

RBO/| RBO/| RBO/| RBI RBO/

__L——'"" L oo ) r——-

B I | I : —::?oj]—r]—:; MM74c305

{When RBO/BI is forced low, all segment outputs are off
regardless of the state of any other input condition)

T0 DISPLAY READOUTS

(First three stages will blank leading zeros, the fourth
stags will not blank zeros) ! . o

Light Emitting Diode (LED) Readout

Vee

COMMON
ANODE LED

COMMON
CATHODE LED

=1V
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typical applications (con‘t)

Incandescent Readout

Vee
»

L

AJ:i
Jl--—

<
B
a

A AAA —D
-\ \N—>

Fluorescent Readout

DIRECT
(LOW BRIGHTNESS)

/\\

z FILAMENT
= SUPPLY
**A filament pre-warm resistor is recommended to reduce filament r :
thermal shock and increase the effective cold resistance of the GND OR APPROPRIATE
filament. "= VOLTAGE BELOW GND
Gas Discharge Readout Liquid Crystal {LC) Readout
Vee APPROPRIATE Vee EXCITATION
A VOLTAGE A (SQUARE WAVE,
Ve TO GND
r
L]
-
MM74C86
Direct dc drive of LC’s not recommended for fife of LC readouts.
truth table
DECIMAL
OR INPUTS BI/RBO? OUTPUTS NOTE
. FUNCTION | LT | REI D c B A . b c d e 1. 9
0 H H L L L L H H H H H H H L 1
1 H X L L L H H L H H L L L L 1
2 H X L L H L H H H L H H L H
3 H X L L H H H H H H H L L H
a H X L H L L H L H H L L H H
5 H X L H L H H H L H H L H H .
6 H X L H H L H L L H H H H H
7 H X L H H H H H H H L L L L
8 H X H L L L H H H H H H H H
9 H X H L L H H H H H L L H H
10 H X H L H L H L L L H H L H
1 H X H L H H H L L H H L L H
12 H X H H L L H L H L L L H H
13 H X H H L H H H L L H L H H
14 H x H H H L H L L L H H H H
15 H X R H H H H L L L L L L L
1 X X X X X L L L L L L L L 2
RBI H L L L L L L L L L L L L L 3
T L X X X X X H H H H H H H H 4

H = high level, L = low level, X = irrelevant

Note 1: The blanking input (Bl) must be open when output functions 0—15 are desired. The ripple-blanking input (RBI) must be high, if blanking
of a decimal zero is not desired. .
Note 2: When a low logic level is applied directly to the blanking input (Bl}, all segment outputs are low regardless of the level of any other input.
Note 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 low
and the ripple-blanking output (RBO) goes to a low level (response condition).
Note 4: When the blanking input/ripple-blanking output (BI/RBO) is open and a low is applied to the lamp-test input, all segment outputs are high.

t One BI/RBO is wire-AND logic serving as blanking input (Bf) and/or ripple-blanking output (RBO).
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MM54C73/MM74C73. MM54C76/MM74C76, MM54C107/MM74C107

- These

MM54C73/MM74C73 dual J-K flip-flops with clear

MM54C76/MM74C76 dual J-K flip-flops

with clear and preset

MM54C107/MM74C107 dual J-K flip-flops with clear

general description

dual . J-K flip -~ flops are - monolithic
complementary MOS (CMOS) integrated circuits
constructed with N- and P-channel enhancement
transistors.- Each flip-flop has independent J, K,
clock and clear inputs and Q and O outputs. The
MM54C76/MM74C76 flip flops also include preset
inputs and are supplied in 16 pin packages. These
flip flops are edge sensitive to the clock input and
change state on the negative going transition of the
clock puilses. Clear or preset is independent of the
clock and'is accomplished by a low level on the
respective input.

features

s Supply voltage range

® Tenth power TTL -
compatible

. 3Vtolsv -
drive 2 LPTTL loads

m High noise immunity
‘m Low power
s Medium speed operation

0.45 Ve »(typ)
50 nW (typ)

10 MHz (typ)
with 10V supply

applicafions

Automotive

Data terminals
Instrumentation
Medical electronics
Alarm systems
Industrial electronics
Remote métering
Computers

logic and connection diagrams

Transmission Gate

o [
a o
T

(NPUT PROTECTION
FOR ALL INPUTS

TOINTERNAL
CIRCUITRY

'
cuocka —b

Tiean
P
Ll cLocK
X
ontser”
s 7

w0

cuock s

1
PRESET § =i

cueans

- Torview
Note: A logic “0” on clear sets Q to logic “0.”

MMS54C73/MM74C73

Top view

Note: A fogic “0” on clear sets Q to logic “0.”

MM54C107/MM74C107

Tor view
Note 1: A logic “0” on clear sets Q to 2 logic “0.* .
Note 2: A logic “0” on preset sets Q to a logic “1.”

MM54C76/MM74C76
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absolute maximum ratings

Voltage at any pin {Note 1) —0.3V to V¢ 10.3V
Operating Temperature MM54CXX -55°C to 125°C
o
MM74CXX —-40°C to +85°C
Storage Temperature -65°C to 150°C
Maximum Ve Voltage ’ ’ 18V .
Package Dissipation 500 mW
Lead Temperature {Soldering, 10 sec) .300°C
Operating Ve Range +3V to 16V
electrical characteristics
PARAMETERS CONDITIONS I MIN , TYP I.MAX l UNITS
CMOS TO CMOS ’
a7 Vee = 5.0V 35 v
Logical “1” Input Voltage Vny, V(c:z - 100V ) 8 v
s al O Vee = 5.0V 1.5 \'
Logical “0" Input Voltage V n(o) sz - 100V . 20 v
g Vee = 5.0V . a5 v
Logical ““1” Output Voltage Voyut(1y Ve = 10.0V 20 v
cal O Vee = 5.0V 05 v
Logical ““0"" Output Voltage Vg y1(o) Vee = 100V - . ) 10 v
Logical "1 Input Current !;n1y Vee = 15.0V 1.0 HA
Logical 0" Input Current lynq) Vee = 15.0vV -1.0 HA
Supply Current tee Vee = 16.0V 0.050} 60 HA
Input Capacitance Any Input 5 ;':F
P tion Delay Time t Logical “0” o
propston Dey Time 3 10868 0 |y w50, =008, T, =25 w o | o
6’10'6 o Vee = 100V, C_ =50 pF, Tp = 25°C 70 110 ns
Propagation Delay Time to a Logical ‘0" Vee = 5.0V, C =50 pF, To = 25°C . 200 300 ns
From Preset or Clear Vee = 100V, C_ =50 pF, T4 = 25°C 80 130 ns
) Propagation Delay Time to a Logical *“1" Vee =5.0V,C =50pF, Tp = 25°C 200 300 ns
From Preset or Clear Vee =10V, C =50 pF, Ta =.25°C 80 130 ns
Time Prior to Clock Pulse That Data Must "Vee =5.0V, C_ = 50 pF, T5 =25°C 110 175 ns
be Present, tgeyyp Vee = 10V, C_ =50 pF, Ta = 25°C 45 70 ns
Time After Clock Pulse That J and K Vee =5.0V,Cy =50 pF, Tp =25°C -40 0 ns
Must be Held Vee = 10.0V, C_ =80 pF, T4 = 25°C . ~20 0 ns
Minimum Clock Pulse Width Vee = 5.0V, C = 50 pF, T, = 25°C 120 190 “ns
twe, = twh ! Vee = 10,0V, C =50 pF, T4 = 25°C 50 80 ns
. ) Vee = 5.0V, C =50 pF, T = 25°C 90 130 ns
Minimum Prese-t and Clear Pulse Width Ve = 10.0V, C, = 50 pF, T, = 26°C 40 60 ns
) Vee = 5.0V, C_ =50 pF, Tp =25°C 25 4.0 MHz
Maximum Toggle Frequency Vee = 10.0V, €, =50 pF, T, = 25°C 7.0 1.0 MHz
. . Vee = 5.0V, C = 50 pF, Tp = 25°C 15 us
Clock Pulse Rise and Fall Time Vee = 100V, C = 60 pF, Ta = 25°C 5 s
LOW POWER TTL TO CMOS INTERFACE
e 54C, Ve = 4.5V
Logical “1" Input Voltage V(1) 74C. sz - 475V Vee=1.8 v
Logical 0" Input Votlage Vino) 54C, Vee = 4.5V 0.8 v
74C, Ve = 4.75V
e 54C, Ve = 45V, Ip = ~3604A
Logical "1 Output Voltage Vout(1) 74C, Vo = 4.5V, 1o = ~360uA 24 \'
e ' 54C, Vg = 4.5V, lg = 360uA 4
Logical 0" Output Voltage Voyuy(g) 74C, Vg = 4,75V, Iy = 3604A 0. \
OUTPUT DRIVE (See 54C/74C Family Characteristics Data Sheet}
Output Source Current (Isoupce! Vee= 5;°V: Vini = 0V -1.78 mA
: Ta=25C, Vour = OV :
Output Source Current {lsgyrce! Vee = 19‘/: Vine =0V ) -8.0 mA
T, = 25°C, Vour = 0V
Output Sink Current {Ig;nx) Vee = 5.0V, Ving; = 5.0V 1.75 mA
Ta=25C, Vour =Vee
Output Sink Current (lgink) Vee = 10V, Vingy = 10V 8.0 mA
Ta=25"C,Vout =Veo

Note 1: This device should not be connected to circuits with the power on because high transient voltages may cause
permanent damage. .

1-25

LOLOVLWWW /LOLOYSINW ‘SLOVLINW/9LOYSIWIN ‘ELOPLNIN/ELOPSININ




MM54C73/MM74C73, MM54C76/MM74C76, MM54C107/ MM74 C107

ac test circuit

truth table

Vee Vee th | tan Preset | Clear | Q, | @,
L1t TTX a 0 o [0 |0
=] CLEAR o oo Q, 0. 1 1 o
INPUTS § =] CLOCK o= o |1 0 1 0 0 1
J— Pnsssr_ﬁL : ? 61,1 1 1 *Qq | *Qs
T = .
TVee T - t, = bit time before clock pulse. *No change in output from

the

typical applications

. previous state.
1 = bit time after clock pulse.

Vour (0) @ INPUTS = Vi (1)

Ripple Binary Counters 74C Compatibility
COUNTER - : ° ’
ENABLE Vee
—a 3 —{a J —{a ]
—0_ ctk K 4 ck K 0 ok K
cLocK - T
N -
) Guaranteed Noise Margin as a
Shift Registers Function of Voo
15V
DATA [ o ] T ] T— GUARANTEED OUTPUT 1~ LEVEL ] 125
INPUT i Vour (1)@ INPUTS = Vi (0) 125
Vin (1)
Ktk @ K ck @ K ik Of— 2
>
? 9 ? £

CLOCK g <& (TR GUARANTEED OUTPUT “0" LEVEL
21
H]
S

switching time waveforms

Vi () 25
145 15
0.45 .

!
4.50v 10V 15V

Vee

CMOS to CMOS

t,
Vee 0
CLOCK 50%

seTue

50%




MM54C74/MM74C74 dual D flip-flop

general description

The 'MM54C74/MM74C74 dual D flip flop is a
monolithic  complementary MOS  (CMOS)
integrated circuit constructed with N- and
P-channel enhancement transistors, Each flip flop
has independent data, preset, clear and clock
inputs and Q and Q outputs. The logic level
present at the data input is transferred to the
output during the positive going transition of the
clock pulse. Preset or clear is independent of the
clock and accomplished by a low level at the
preset or clear input,

features

u Supply voltage range 3V.to 15V
u Tenth power TTL compatible  drive 2LrT2L
. oads

® High noise immunity
®  Low power
8 Medium speed operation

0.45 Ve ltyp)
50 nW (typ)

10 MHz (typ)
with 10V supply

-applications

Automotive

Data terminals
Instrumentation
Medical electronics
Alarm system
Industrial electronics
Remote metering
Computers

logic and connection diagrams

PRESET

DATA

CLEAR 4

T cL

wopetped |

|9 ALLPCHARNEL SUBSTRATES
- CONNECTED TO Vee

[ ALLNCHANNEL SUBSTRATES
- CONNECTED TO GND

truth table

Preset | Ctear | Q, | @,
0 0o'|o 0
1 1 0
1 0 0 1
1 1 [*a, | *G,

*No change in output from
previous state.

INPUT PROTECTION

FOR ALLINPUTS TO INTERNAL CIRCUIT

Vee

1 13 12 ln I:fx I! Il

CLEAR
DATA [

cocx @
l- PRESET |

O Iz 3 0 Ii [] 'I1
TOP VIEW

Nata: A logic 0" on clear sets @ tb logic “0.”
A logic *'0" on preset sets Q to logic “1.”

VLOVLNW/VLOVYSININ



MM54C74/MM74C74

absolute maximum ratings

Voltage at any pin (Note 1)
Operating temperature MM54C74

MM74C74

Storage temperature

Maximum V¢ Voitage

Package dissipation

Lead temperature {Soldering, 10 sec}
Operating Ve range

-0.3V to Ve + 0.3V
-55°C to 125°C
-40°C to +85°C
-65°C to 150°C

18V

500 mW
300°C

+3V to +15V

electrical characteristics

~ Min/Max limits apply across temperature range unless otherwise specified.

PARAMETER r CONDITIONS MIN I TYP I MAX l UNITS
CMOS TO CMOS
Logical "1 Input Voltage Vinn Ve = 5.0V 35 v
Vee = 10.0V 8.0 v
Logical “0'* input Voltage V n(q) Ve = 5.0V 1.5 v
Vee = 10.0V 20 \%
Logical 1 Output Voltage Voyry) | Vec = 5.0V 45 v
Vee = 10.0V 9.0 \
Logical ““0" Output Voltage Vourio) | Ve = 5.0V 05 v
Vee = 100V 10 v
Logical “1” Input Current l;n¢q) Vee = 15.0V 1.0 HA
Logical 0" input Current |,y (o) Vee = 150V -1.0 HA
Supply Current lee Vee = 15.0V 0.05 60 uA
Input Capacitance Any Input 5.0 pF
Propagation Delay Time to a Logical | Veg = 5.0V, C = 50 pF, T4 = 25°C 180 300 ns
0" tggq or Logical “1” tyq4 from Vec=10.0V, C =60 pF, Ta = 25°C - 70 110 ns
clocktoQor Q i
Propagation Delay Time to a Logical | Vce=5.0V,C =50 pF, Tp = 25°C X 180 300 ns
Q" from Preset or Clear Vee = 10.0V, C = 50 pF, T4 = 25°C 70 110 ns
Propagation Delay Time to a Logical | Vce = 5.0V, Cy = 50 pF, T4 = 25°C 250 400 ns
1" from Preset or Clear ) Vee = 10.0V, C_ = 50°pF, T = 25°C {100 150 ns
Time Prior to Clock Pulse That Data | Vee = 5.0V, C, = 50 pF, T, = 25°C 100 50 ns
Must be Present tseryp Vee = 10.0V, C_ =50 pF, T = 25°C 40 20 ns
Time After Clock Pulse That Data’ Vee =50V, C =50 pF, Ta = 25°C —20 [ ns
Must be Held Vee = 10.0V, € = 50 pF, Ta = 25°C -8.0 0 ns
Minimum Clock Pulse Width Vee=50V,C, = 60 pF, T =25°C 100 250 ns
{twe = twn) . Vee = 'IOAOV/CL =50pF, T4 = 25°C 40 100 . ns
Minimum Preset and Clear Pulse Vee = 5.0V/C = 50 pF, To = 25°C 100 160 ns
Width Vee = 10.0V, €= 50 pF, T = 26°C 40 70 ns
Maximum Clock Rise and Fall Vee = 5.0V, C = 50 pF 15.0 ‘s
Time Vee = 10.0V, C,_ = 50 pf 5.0 ' us
Maximum Clock Frequency Vce =50V, CL =50pF, Ty =25°C 20 .35 MHz
VCC =10.0v, CL- 50 pF, TA = 25°C| 5.0 8.0 MHz
LOW POWER TTL/CMOS INTERFACE
Logical “1" Input Voltage V(4 64C, Vec = 4.5V Vee - 1.5
74C, Vee = 4.75V
Logical “0" Input Voltage V y (o) 54C, Vge = 4.75V - 0.8 v
74C, Ve = 4.75V
Logical 1" Output Voltage Voyr() | 54C, Vee = 4.5V, lp = - 360 A 24 v
74C, Veg = 4,75V, Ip = - 360 uA
Logical “0” Output Voltage Vourio | 54C, Ve = 4.50V, Ip = 360 pA 0.4 \
74C, Vg = 4.75V, Ip = 360 gA
OUTPUT DRIVE (See 54C/74C Family Characteristics Data Sheet)
' Output Source Current {lgqupce) Vee =5.0V, Vinig) = OV -1.75 mA
Ta=25°C, Vour = OV
Output Source Current (Isoypce! Vee =10V, V iy = OV -8.0 mA
. Ta=25°C, Vour = OV
Output Sink Current {Ignk) Vee = 5.0V, Vi = 5.0V 1.75 mA
Ta=25°C, Vour = Vee '
Output Sink Current (Igng ) Vee = 10V, Vi = 10V 8.0 mA
) . Ta=26°C, Vour = Vee

Note 1: These devices should not be connected under power on conditions.
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switching time waveforms

CMOS to CMOS

Vee
DATA 609‘2‘/.
w tseTup
1SETUP 0
Vee
DATA
o
Vee
Qo
ov
Vee
Qorll
oV
t,=ty= 20 s
ac test circuit
INPUT DATA
INPUT, cLock
typical applications
Ripple Counter (Divide by 2")
==y CLOCK a CLOCK Q CLOCK a
_J' l—- DATA a

I—— DATA i~e ,— DATA a

I

C

i :I_

: —_EE'BL

Shift Register

—d DATA

a DATA a

DATA

I cLock

a l—cmcx a

l—— CLOCK

74C Compatibility

LOGIC LEVELS

15V

'8.05

.05

1.45
0.45

Guaranteed Noise Margin as a

Function of Voo

Vour (1) @ INPUTS = ¥, (0)
Vin (1)

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

!

Vin (0 25
15

GUARANTEED OUTPUT “1” LEVEL | 135

125

LEVEL

4.50v 10V

Vee

15V
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MM54C83/MM74C83

MM54C83/MM74C83 4-bit binary full adder

general description

The MM54C83/MM74C83 4-bit binary full adder per-
forms the addition of two 4-bit binary numbers. A carry
input {Cp) is included and the.sum (Z) outputs are pro-
vided for each bit and the resultant carry (C4) is ob-
tained from the fourth bit. Since the carry-ripple-time is
the limiting delay in the addition of a long word length,
carry look-ahead circuitry has been included in the
design to minimize this delay. Also, the logic levels of

features o

= Wide supply voltage range 3V to 16V

® Guaranteed noise margin 1v

m High noise immunity 0.45 Ve typ ‘

m Low power fan out of 2
TTL compatibility . . driving 74L

-

Fast carry ripple {Cg to C4) - 50 ns typ @ V= 10V

the input and output, including the carry, are in their and C, =50 pF
true form. Thus the end-around carry is accomplished ® Fast summing (Z\y to ZouT)125 ns typ @ Ve = 10V
without the need for level inversion. and C; =50 pF
logic diagram

(AL

8 us)@b
At

. |

85 ) %:___ -
y
A3 (3) :

D— 550

Bz (7}

Ay (8)

Y

¥z {6)

By {11)

A (10)

o (13) i bo_-

D—— Ty {9)
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absolute maximum ratings (Note 1)

Voltage at Any Pin + —0.3V to Vgt 0.3V

Operating Temperature Range

MM54C83 -55°C to +125°C
MM74C83 ' —40°C to +85°C
Storage Temperature Range . -65°C to +150°C
Package Dissipation . 500 mW
Operating Ve Range 3V to 15V
Absolute Maximum Ve 18v
Lead Temperature (Soldering, 10 seconds) 300°C

dc electrical characteristics B
Min/max limits apply across temperature range, unless otherwise noted,

PARAMETER CONDITIONS l MIN L TYP [ MAX I UNITS

CMOS TO CMOS ) .
l:ogical “1" thput Voltage (V N1y Vee = 5.0V 3.5 v
. Vee= 10V 8.0 v
Logical “0" Input Voltage (Vo)) Vee = 5.0V ’ 15 \
' Vee = 10V 20 v
Logical *1 Qutput Voltage (Vour()) Vee = 5.0V, lg = —10uA | 45 v
Ve = 10V, lg = —10uA 9.0 v
Logical “0” Output Voltage (VoyTt(o) ) . Vee = 5.0V, lg = +10A 0.5 \
’ Vee =10V, g = +10uA - 1.0 v
Logical “1" Input Current (1,51 Vee = 18V, Vi = 158V 0.005 1.0 uA
Logical 0" Input Current (t,nq)) Vee =15V, Vi = 0V -1.0 —0.005 KA
Supply Current {Icc) Vee = 15V . 0.05 . 300 HA

CMOS/LPTTL INTERFACE

Logical “1" Input Voltage (Vin(1)) 54C, Ve = 4.5V Vec - 1.5 \%
) 74C, Ve = 4.75V Vee - 1.5 \
Logical “0” Input Voltage (V yq)) 54C, V¢c = 4.5V 0.8 \
74C, Ve = 4.75V 0.8 v
Logical “1" Output Voltage (Vgyrt(1y) 54C, Ve = 4.5V, 1g = —360uA 2.4 \
. © 74C, Vec = 4.75V, 1o = —360uA 2.4 \%
Logical “0” Output Voltage (VoyT(g) 54C, Voo = 4.5V, 1o = 360uA . 04 \
74C, Ve = 4.75V, | = 360uA . 04 v
OUTPUT DRIVE (See 54C/74C Family Characteristics Data Sheet)
Qutput Source Current {lsgurce) Vee=58.0V, Vour =0V -1.75 -33 mA
{P-Channel) Ta = 25°C
Output Source Current Isource! Vee =10V, Vout =0V -8.0 -15 mA
{P-Channel) Ta=25°C
Output Sink Current (Ignk) Vee = 5.0V, Vour = Vee 1.75 3.6 mA
{N-Channel) Ta=25°C
Output Sink Current {Ignx) Ve = 10V VOUT Vcc 8.0 16 mA
{N-Channel) ’ Ta =25

Note 1: "‘Absolute Maximum Ratings’ are those values beyond which the safety of the device carinot be guaranteed. Except for *‘Operating
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 exptanation see 54C/74C Family Characteristics
application note, AN-90.
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MM54C83/MM74C83

ac electrical characteristics

Ta = 25°C, C; = 50 pF, unless otherwise specified.

PARAMETER CONDITIONS MIN TYP MAX UNITS

Propagation Delay from Cg to Cy4 {tppg OF tpp1) Vee = 5.0V 120 200 ns

Vee = 10V 50 80 ns
Propagation Delay from Sum Inputs to C, Vee = 5.0V 250 450 ns
{tppo OF tpp1) Vee = 10V 90 150 ns
Propagation Delay from Cgy to Sum Outputs Ve = 5.0V 350 550 ns
{tppo Of tppq) Vge = 10V 125 200 ns
Propagation Delay from Sum inputs Vee = 5.0V 300 550 ns
to Sum Outputs {tppg OF tepy) Vee = 10V 10 180 ns
Input Capacitance Any Input (Note 2) 5.0 pF
Power Dissipation Capacitance (Cpp) Per Package {Note 3) 120 pF

connection diagram

B4 x4 ca co GNOD

1 . 3 4

5

A4 3 A3 B3 Vee

truth table

switching time waveforms

ouTPUT

[/ —

[

10%

§0%

Inputs must be tied to appropriate logic level.

INPUT

OUTPUT

WHEN
co=L

WHEN
C2=L

WHEN
Co=H

WHEN
C2=H

Al B1
A3 B3

A2

B2 |
A4 B4 p

I3

2

za

c2
c4

3

z2

z4

c2
ca4

-~ Ir-rIrC-rIF-CIC-IC-CICIF
T - r-r I T rrr™-IIT - T I>rrr

T
T

I rrIrxrrr-r - ITIXIICCCC
rITXTITTITIIICC-C-c o oCor

I T ITr-rr-rIIF-CF-IIr-~FCTIZIC

I~ - ITIITIrFC-XI I I T rer

I rIrIT I IrrC-r-ITC-~CcC -0 e

I~ I I IIXIC- - IXTXTC T

I rrXr-rrr - I - - XTI

I rrrrIIIrr- I I T Cr-Ccrrr

H = high level, L = low level }

. Note: Input conditions at A3, A2, B2 and CO are used to determine outputs £1 ahd £2 and the
value of the internal carry C2..The values at C2, A3, B3, A4, and B4 are then used to determine
outputs 3, £4, and C4.
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typical applications

<1

Co
A
“‘””‘4 ! sf—cmr
B(BIT 1) =] B,
ABIT2)—] A
n((m z)) az T
Cin (BIT ) —I 2 MM::‘CIJ
. MM74C83
ABIT3) ~— Ay gy
Amn— a, A B(BITI) ~—] 8,
a(mn—‘ 8 I
ABIT 4)~—] A, ) .
A 8 (8T ~—] 8,
. 2 b Cour (BT 2) £
BT1 =
T2 A,
Co (BIT2) % ™
8 .
AGITS) ~—{ A, ) SR,
A (81T 21— As o s B (BiT 5 = 8, r
B (81T 2) =] B4 b
. ABIT6) ] A, !
smre—s S L)
b ]
l———cour @12 Museced :
MM74C83
ABITII— Ay Y=ty
B (BIT N~ 85 |
AtBIT u)-l A ]
MsB B SN
s —s, r
co
Cour (Cs)
(T NEXT PACKAGE]
APPLICATION CASCADING
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Connect the MM54C83/MM74C83 in the following Connect the MM54C83/MM74C83 in the following
manner to implement a dual single bit full adder. manner to’implement full adders with more than 4 bits.




MM54C85/MM74C85

MM54C85/MM74C85 4-bit magnitude comparator

general description

The MM54C85/MM74C85 is a four-bit magnitude
comparator which will perform comparison of
straight binary or BCD codes. The circuit consists
of eight comparing inputs (A0, A1, A2, A3, BO,
B1, B2, B3), three cascading inputs (A>B, A<B
and A=B), and three outputs {A>B, A<B and
A=B). This device compares two four-bit words
(A and B) and determines whether they are “greater
than,” “less than,” or “equal to’"each other by a
high level on the appropriate output. For words
greater than four-bits, units can be cascaded by
connecting the outputs (A>B, A<B, and A=B) of
the least-significant stage to the cascade inputs
(A>B, A<B and A=B)} of the next-significant
stage. In addition the least significant stage must

have a high level voltage (V|n(q)) applied to the
A=B input and low level voltages (V|y (g)) applied
to A>B and A<B inputs.

features

®m Wide supply voltage range 3.0V to 15V

® Guaranteed noise margin ' 1.0V

® High noise immunity 0.45 Ve typ

® Low power fan out of 2
TTL compatibility driving 74L

Expandable to ‘N’ stages

Applicable to binary or BCD .

= The MM54C85/MM74C85 follows the
MM54L.85/MM74L85 Pinout.

logic diagram

(12) a<s
ouTPUT

11
|l

ouTPUT

.._.1_-\ ’ L 03 Ag
N
J

) aep
QUTPUT




absolute maximum

Voltage at Any Pin
Operating Temperature Range
MM54C85
MM74C85
Starage Temperature Range
Package Dissipation
Operating V¢ Range
Vee
Lead Temperature (Soldering, 10 seconds)

ratings (Note 1)

-0.3V to Ve +0.3V

-55°C to +125°C
-40°C 10 +85°C
-65°C to +150°C
500 mw

3.0V to 15V

18V

300°C

dc electrical characteristics
Min/max limits apply across temperature range, unless otherwise noted.

PARAMETER I CONDITIONS I MIN r TYP I MAX 1 UNITS
CMOS TO CMOS
Logical 1" Input Voltage (Vin (1) Vce = 5.0V 35 v
Vee = 10V 8.0 v
Logical 0" IF\pul Voltage (Vinioy) Vee - 5.0V 1.5 Vv
Vee = 10V 2.0 v
Logical 1" Output Voltage (Voyr(n) Vee - 5.0V, 15 = 10pA 45 \
Vee * 10V, Ig = 104A 9.0 Y
Logical 0" Qutput Voltage (Voyrt o)) Vee = 5.0V, g = +10uA 0.5 \
Vee = 10V, g = 110uA 10 v
Logical 1" Input Current {lny)) Vee = 18V, Vi = 15V 0.005 1.0 HA
Logical ‘0" Input Current (I, (q) Vee - 18V, Vi = OV 10 0.005 uA
Supply Current (Ic) Vee = 18V 0.05 1 300 HA
CMOS/LPTTL INTERFACE .
Logical ““1”" Input Voltage (V1)) 54C, V¢c = 4.5V Vee 15 \
74C, V¢ =4.75V Vee 156 \%
Logical “0" Input Voltage (Vi a)) 54C, Ve - 4.5V 0.8 v
74C, Vec = 4.75V 0.8 v
Logical 1" Output Voltage (Vour ) 54C, Ve = 4.5V, | = -360uA 24 \
74C, Vee = 4.75V, Ig =" 360uA 24 \Y
Logical “0" Output Voltage (Vo ut o)) B4C, Vec = 4.5V, lg = 360uA 0.4 v
74C, Ve = 4.75V, lo = 360uA 0.4 v
QUTPUT DRIVE (See 54C/74C Family Characteristics Data Sheet)
Output Source Current (Isgurce) =5.0V, Vour =0V -1.75 -33 mA
(P-Channel) Ta=25C .
Output Source Current (Isgyurce ! Vee = 10V, Vgur =0V -8.0 15 mA
(P-Channel) Ta =25°C
Output Sink Current {lg;nx ) (N-Channel) Vce = 5.0V, Vour = Ve 1.75 3.6 mA
Ta = 25°C
Output Sink Current {Ig;nk) (N-Channel) Vee = 10V, Vour =Vee 8.0 16 mA
Ta = 25°C
ac electrical characteristics T, =25°C, C, =50 pF, unless otherwise specified.
PARAMETER CONDITIONS MIN TYP MAX UNITS
Propagation Delay Time from any A or Vce = 5.0V 250 600 ns
B Data Input to any Data Output (tyq0 Vee = 10V 100 300 ns
or tog1)
Propagation Delay Time from any Cascade Vee = 5.0V 200 500 ns
Input to any Output {toyg OF togs) Vee = 10V 100 250 ns
Input Capacitance Any lnlput 5.0 pF
Power Dissipation Capacitance (C,q) (Note 3), Per Package 45 bF

Note 1: “"Absolute Maximum Ratings’’ are those values beyond which the safety of the device cannot be guaranteed. Except
for “Operating 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: Cpq determines the no load ac power consumption of any CMOS device. For complete explanation see 54C/74C
Family Characteristics application note, AN-90.

1-35

G8IVLININ/S8IVYSNWIN



MM54C85/MM74C85

typical application

Four Digit Comparator

~LONGER WORD COMPARISON
COMPARING TWO 18-81T WORDS

connection diagram-

_ woRp 0" WORD 8
— 3\ ‘ '
1 6
1 1 B2 = L‘-'Voc
A<B weuT, AzB INPUTS 2 ) 15
E— > [ INPUTS —‘ A2 e b— A3
Aq [ A INPUTS
2 2 nod 14
- [ [ —: OUTPUT A=B—— 143 .
nsor{  p—r_ a,| mwmces [, b }esoe N 13
A>B =—f ——A>B
3 - B L] L. . s '
A< CASCADING 5]
S— "B lounurs P - INPUTS A<B — A<B
ouTPUT 6 "
4 . Axs—1 }— 50
- 7
| - INPUT A1 — L
s s 8 '
AcB et |22 GND =—] — 81
L Tos]] v
s 2o L s
1 33 B ) I TOP VIEW
a.| mwncss  J, _—
? S As By l ;
A<B
reey GG .
ouTPUT
1] ]
L— —
s ]
Ah eyt =
| | pery | LGS . N .
R 2 3 R switching time waveform
l A MMS4C85/ By |
[_ o LT N
A<B
—fovreurs |,
A8 ] ourpyr P22 .
17 i}
1
Az
]mrurs INPUT
:“ i ’
— MMS4CES/ - —
MSD MM74C85 [N 1 ™
8
15 — Z L_J 15
[ :
At ] ouTPUTS a8 — . ! R
OUTPUT Unused inputs must be tied 10 an appropriate logic fevel,
16 0
L3 )

0UTPUTS

truth table

COMPARING INPUTS CASCADING INPUTS OUTPUTS
A3,83 A2,B2 A1,B1 A0, BO A>B A<B A=B A>B A<B A=8
A3>B3 X X X X X X H L L
A3<B3 X X X X X X L H L
A3 - B3 A2>82 X X X X X H L L
A3=83 |_A2<B2 X X X X X L H L
A3=B3 A2 = B2 A1>B1 X X X X H (R L
A3 =83 A2 = B2 A1 <B1 X X X X L H L
A3=B3 A2 = B2 Al = B1 A0 > BO X X X H L L
A3 = B3 A2 = B2 Al = B1 A0 < BO X X X L H L
A3 =83 A2 = B2 Al = B1 A0 = BO H L L H L L
A3 =83 A2 = B2 Al = B1 A0 = BO L H L L H L
A3 = B3 A2-82 | A1 - B1 AO = BO v L H oL L H
A3:=83 A2 = B2 Al 81 A0 = BO L H H L H H
A3-B3 A2 = B2 A1 - 81 AD = BO H L H H L H
A3=83 A2 = B2 Al =81 AO - BO H H H H H H
A3 =83 A2 = 82 Al = B1 A0 = BO H H L H H L
A3 =83 A2 = B2 Al =B1 AO = BO L L L L L L

H = high level, L = low level, X * irrefevant
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MM54C89/MM74C89 64-bit TRI-STATE® random access

read/write memory

general description

The MM54C89/MM74C89 is a 16-word by 4-bit
random access read/write memory. Inputs to the
memory. consist of four address lines, four data
input lines, a write enable line and a memory
enable line. The four binary address inputs are
decoded internally to select each of the 16 possible
word locations. An internal address register, latches
the address information on the positive to negative
transition of the memory enable input. The four
TRI-STATE® data output lines working in con-
junction with the memory enable input provides
for easy memory expansion,

Address Operation: Address inputs must be stable
tsa Prior to the positive to negative transition
of memory enable. It is thus not necessary to
hold -adcress information stable for more than
. tya after the memory is enabled (positive to
negative transition of memory enable).

Note: The timing is different than the DM7489 in
\ that a positive to negative transition of the memory
enable must occur for the memory to be selected.

Write Operation: Information present at the data
inputs is written into the memory at the selected

address by bringving write enable and memory
enable low,

Read Operation: The complement of the informa-
tion which was written into the memory is non-
destructively read out at the four outputs, This is
accomplished by selecting the desired address and

“bringing memory enable low and write enabie

high.

When the device is writing or disabled the output
assumes a TRI-STATE (Hi-z) condition.

features
® Wide supply voltage range 3.0V to 16V
® Guaranteed noise margin 1.0V
m High noise immunity 0.45 Ve typ
8 [Low power TTL fan out of 2
compatibility driving 74L
= |nput address register
m | ow power consumptidn 100 nW/package typ
@ VCC =5V

®m Fast access-time
8 TRI-STATE output

130 ns typ at Ve = 10V

logic and connection diagramé

DATA _BATR

DATA
INPUT 1 TUTPUT T INPUT 2 TUTPUT 2

GATA ' DATA OATA DATA _DATA
TPUT 2 INPUT 3 BUTPUT 3 INPUT 4 GUTPUTH

U 18

.-

WRITE o
ENABLE
MEMORY o
ENABLE

y

fiTiTin:Y

| meaomaite | cincurray

ADDRESS INPUT A =] S vee

| WEWTRY ENAULE - % Aooness weus

Order Number MM74C89N
See Package 15

| | | WAITE ENRBCE - [X. aooness weute
‘ l I I I I I I I I oATA weuT 1 -4 113 sooRess npuT D
INPUT A —p———1 T ! ! GATA GUTPUT 1 L P2 pata weuts
-~ | | | ~ DATAINPUT2 A 't oavz oUveUT4
—» | | I DATA GUTPUT 2] 2 pataweuta
INPUT S o0 ] | | | ano =44 2 srs coTROY S
——
L o - | |- |
secooen ] | oot | Torview '
weuT ¢ s a ] | | | Order Number MM54C83D or
s o — | | MM74C89D
- See Package 3
) | |
— | [
—
] }

INPUT 8 i
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MM54C89/MM74C89

absolute maximum

Voltage at Any Pin
Operating Temperature Range
MM54C89
MM74C89
Storage Temperature Range
Package Dissipation
Operating Ve Range
Absolute Maximum Ve
Lead Temperature (Soldering, 10 seconds)

ratings
—0.3V to Vg + 0.3V

~65°C to +125°C
-40°C to +85°C
~65°C to +150°C
500 mW

3.0V to 15V

18v

300°C

dc electrical characteristics

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

. PARAMETER I CONDITIONS MIN l - TYP MAX I UNITS
CMOS TO CMOS
Logical ““1" Input Voltage (Vin1)) Vee = 5.0V 35 A
Vee = 10V 8.0 \
Logical 0" Input Voltage (Vo)) Vee = 5.0V 15 v
Vee = 10V 20 v
Logica!l 1" Output Voltage Vee = 5.0V, 1g = ~10pA 45 \
Vourm) Vee = 10V, 1o = —10uA 9.0 v
Logical “‘0" Output Voltage Vee =6.0V, g = +10uA * 0.5 v
Vouro) Vee = 10V, Ig = +104A 10 v
Logical ‘1" Input Current (Iiy (1)) Ve = 15V, V| = 16V 0.005 1.0 uA
Logicat *'0"” Input Current (ly (o} Vee =16V, Viy = 0V -1.0 —0.005 HA
Qutput Current in High Impedance Vee = 15V, Vg = 15V 0.005 1.0 HA
State Vee = 15V, Vo = 0V -1.0 ~0.005 uA
Supply Current {I¢¢) Vee = 15V 0.05 300 HA
CMOS/LPTTL INTERFACE h
Logical 1" tnput Voltage (Vin(y)) 54C, Ve = 4.5V Vee —1.5 v
74C, V¢ = 4.75V Vee - 1.5 v
Logical 0" Input Voitage {Vin(o)) 54C, Ve = 4.5V 0.8 \Y
) 74C, Ve = 4.75V 0.8 v
Logical 1" Output Voltage B4C, Ve = 4.5V, 1o = —360uA 24 A\
Vourm) 4C, Ve = 475V, 1o = ~3604A 2.4 v
Logical “0" Output Voltage 54C, Ve = 4.5V, I = +3601A 04 v
Vour! 74C, Ve = 4.75V, 1o = +360uA 0.4 v
OUTPUT DRIVE {See 54C/74C Family Characteristics Data Sheet)
Qutput Source Current (Isounce) Vee =5.0V, Voyr =0V ~-1.75 -3.3 mA
(P-Channel) Ta =25°C
Output Source Current (Isource! Vee = 10V, Vour = 0V -8.0 -15 mA
. (P-Channel) Ta =25°C ‘
Qutput Sink Current {Ig;yk) Vee =58.0V, Vout = Vee 1.7 3.6 mA
{N-Channel) Ta =25°C
QOutput Sink Current (Igynk } Vee = 10V, Vour = Vee 8.0 16 mA
(N-Channel) Ta =25°C
ac electrical characteristics (T = 25°C, C, = 50 pF, unless otherwise noted.)
PARAMETER CONDITIONS MIN TYP MAX UNITS
Propagation Delay from Memory Enable ' Vee = 5.0V 270 500 ns
(toa) Vee = 10V 100 220 ns
Access Time from Address Input (tye.) Vee =5.0V . 350 650 ns
Vee = 10V 130 280 ns
Address Input Setup Time {tga) Vee = 5.0V 150 ns
Vee = 10V . 60 ns
Address Input Hold Time (tha) Vee = 5.0V 60 ns
Vee = 10V 40 ns
Memory Enable Pulse Width {tye) Vee =5.0V 400 250 wns
. Vee = 10V 150 90 ns
Memory Enable Pulse Width (tg) "Vee = 5.0V 400 200 ns
Vee = 10V 150 70 ns
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ac electrical characteristics (cont.)

PARAMETER CONDITIONS MIN TYP MAX UNITS
Write Enable Setup Time for a Read Vee = 5.0V 0 ns
(tsR) Vee = 10V 0 ns
Write Enable Setup Time for a Write Vee = 5.0V tme ng
(tws) Veg = 10V [ ns
Write Enable Pulse Width (tg) Vec =50V, tyws =0 300 160 ns
Vee = 10V, tys = 0 100 60 ns
Data Input Hold Time (t,4p) Vee = 5.0V 50 ns
Ve = 10V © 25 ns
Data Input Setup (tsp) Vee = 5.0V 50 ns
Vee = 10V 25 ns
Propagation Delay from a Logical 1" Vec =5.0V,C =6.0pF, R =10k 180 300 ns
or Logical “0” to the High Impedance Vee =10V, C =56.0pF, R =10k 85 120 ns
State from Memory Enable (tn, ton)
Propagation Delay from a Logicat /1" Vee = 5.0V, C =50 pF, R = 10k 180 300 ns
or Logical “0" to the High Impedance Vee =10V, C_ =5.0pF, R = 10k 85 120 ns
State from Write Enable (1,4, ton)
Input Capacity (C\y) Any Input (Note 2) 5.0 pF
Output Capacity (Coyy) Any Output {Note 2) 6.5 pF
Power Dissipation Capacity (Cpq) (Note 3) ! 230 pF
Note 1: “Absolute Maximum Ratings” are those values beyond which the safety of the device cannot be guaranteed.
Except for “Operating Range* they are not meant ta imply that the devices should be operated at these limits. The table
of “Electrical Ch istics' provides i 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 Characteristics application note, AN-S0.
. . . ]
ac electrical characteristics (con’t)
(Guaranteed across the specified temperature range, C|_= 50 pF)
MlVg54C89 o MMZ4089 oc
Tao=-65Cto+125C Ta=-40"C to +85
{ UNITS
PARAMETER CONDITIONS MIN MAX MIN MAX
trp Vee=5V 700 600 ns
Vee = 10V 310 265 ns
Vee =15V 250 210 ns
tace Vee =56V 910 780 ns
Vee = 10V 400 345 ns
Vee =15V 320 270 ns
tsa Vee =5V 210 180 ns
Ve =10V 90 80 ns
Vee =15V 70 60 ns
tha Vec =5V 80 70 ns
Vee =10V 55 50 ns
Ve =15V 45 40 ns
tme Vee =5V 560 480 ns
Vee =10V 210 180 ns
Vee =15V 170 150 ns
LV Vee=5V 560 480 ns
Ve =10V 210 180 ns
Vee =15V " 170 150 ns
tWNE Vee=5V 420 360 ns
Vee=10V 140 120 ns
Vec=15V 110 100 ns
thp Vec=5V 70 60 ns
Ve =10V 35 30 ns
Vee =15V 30 25 ns
tsa Vee=5V 70 60 ) ns
Vee =10V 35 30 ns
Vee=15V 30 25 ns
tin. ton Vee=5V - 420 360 ns
Vee= 10V f"-_s‘giﬂ 170 145 ns
Vee=15V - 135 115 ns
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MM54C89/MM74C89

. truth table

ME WE OPERATION CONDITION OF OUTPUTS
L L Write TRI-STATE
L H Read Complement of Selected Word
H L Inhibit, Storage TRI-STATE
H H Inhibit, Storage TRI-STATE
ac test circuits
t0H t1H
Vee
OATA |
10 guTPUT
L 10k 5.0 pF
I_s.npr _l

switching time waveforms

toH

B Vee
MEMORY 0.5Vee
ENABLE .
) w
ton
Vee
BATE !
i t
N 0. Vee

po _

tH

. 0.4 Vee
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switching time waveforms (con‘t) . ’

Read Cycle Write Cycle

tue wr & [
R _/J/_ b
MRRORY WEWORY g N
ENABLE ) ENABLE . / N\
15— ta
Vee

ADDRESS .

INPUT .

: (™ WY
Vee
WRITE
ENABLE
¢
o §<

DATE : Y DATA
00 TRISTATE CONDITION W, NPUT
0 —_—— — ]

Read Modify Write Cycle

e
. Vee
ENABLE \
]
tsa =t tua
Vee
ADORESS
WU
}-— P
~ TRISTATE CONDITION

Ve i ee
DATAGT . TALSTATE CONDITION f jL

ADDRESS
INPUT

NOTE: =60 ms
=10ns
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MM54C90/MM74C90, MM54C93/MM74C93

MM54C90/MM74C90 4-bit decade counter
MM54C93/MM74093 4-bit bmary counter

general descrlptlon

The MM54C90/MM74C90 decade counter and the
MM54C93/MM74C93 binary counter are complementary
MOS (CMOS) integrated circuits constructed with N and
P-channe!l enhancement mode transistors. The 4-bit
decade counter can be reset to zero or preset to nine by
applying appropriate logic level on the Rgq, Rgz. Ray
and Rgp inputs, also a separate flip-flop on the A-bit
enables the user to operate it as a divide-by-2, 5 or 10
frequency counter. The 4-bit binary counter can be
reset to zero by applying high logic level on inputs Rg,
and Rq,, also a separate flip-flop on the A-bit enables
the user to operate it as a divide-by-2, -8, or -16 divider.
Counting occurs on the negatwe going edge of the input
pulse.

All inputs are protected against static discharge damage.

features
® Wide supply voltage range éV to 15V
® Guaranteed noise margin Vv

0.45 Vce (typ)

fan out of 2
driving 74L

@ High noise immunity

= |ow power
TTL compatibility

B The MM54C93/MM74C93 follows the MM54L93/
MM74L93 Pinout

logic and connection diagrams

MMS54C90/MM74C90
By Qg O L)
, A A A
oK o ok af— - oK o Am NC 0, 0o GND 0 0
||a 1 12 n 10 9 8
ERZE LR i”lu— I__|
Bor - R1
Roz
1 2 3 4 5 5 |7
o> B Ror Roz NE Ve, Ba Rz
g s TOPVIEW
Rez
MM54C93/MM74C93
A Qa Qp GND Qc Qg B
0 . (1 1 172 12 n 10 9 ||

R
1 2 3 [} 5 6 [1
Ror Roz NC Vee NC NC NC
T0P ViEW
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absolute maximum ratings (Note 1)

Voltage at Any Pin
~ Operating Temperature Range
MM54C90, MM54C93
MM74C90, MM74C93
Package Dissipation

—0.3V to Vg +0.3V

-55°C to +125°C
—40°C to +85°C

Operating V¢ Range 3V to 16V
Absolute Maximum Voo 18v
Storage Temperature Range —-65°C to +150°C
Lead Temperature (Soldering, 10 seconds) 300°C

500 mW

dc electrical characteristics Min/max limits apply across temperature range, unless otherwise noted.

PARAMETER I CONDITIONS MIN TYP MAX UNITS
CMOS TO CMOs ‘
Logical 1" Input Voltage (V (1)) Ve =5V 3.5 v
Vee = 10V 8 v
Logical “0" Input Voltage (V) ()} Vee =5V 1.5 \
Vee = 10V v
Logical “1” Output Voltage (Vour1) Vee =5V, lg =~10uA 4.5 \
) Vee = 10V, 1o = ~10pA 9 v
Logical 0" Output Voltage (Vour o) Vee =5V, lg = +104A 05 v
Vee = 10V, 1g = +10pA 1 v
Logical 1" Input Current (I ) Vee = 18V, Vi = 18V 0.005 1 HA
Logical 0" Input Current (I,nq)) Vee = 15V, Vin <ov -1 -0.005 HA
Supply Current {lc¢) Vee = 15V 0.05 300 HA
CMOS/LPTTL INTERFACE
Logicat 1" Input Volage (Vy (1))
MM54C90, MM54C93 Vee = 4.5V Vee—1.5 A
MM74C90, MM74C93 Vee = 4.76V Vee—1.5 v
Logical “0" Input Voltage (V|y (o)}
MM54C90, MM54C93 Ve =4.5V 08 \
MM74C90, MM74C93 Vee =4.75V 08 \
Logical 1" Output Voltage (Vour (1))
MM54C90, MM54C93 Vee = 4.5V, Ig = —360pA 24 \2
MM74C90, MM74C93 Vee =4.75V, g = ~360pA 24 A
Logical 0" Output Voltage (Voyr (o)) ’
MM54C90, MM54C93 Vee =45V, |g = 360pA 04 v
MM74C90, MM74C93 Vee = 4.75V, Ig = 360uA 04 v
OUTPUT DRIVE {See 54C/74C Family Characteristics Data Sheet)
Output Source Current (lsource) Vee =5V, Vour =0V, -1.756 -3.3 mA
(P-Channel) Ta =25°C
Output Source Current (lsgurce) Vee = 10V, Vour =0V, -8 -15 mA
(P-Channel) - . Ta=25°C
Output Sink Current (Ig;yk ) {N-Channel) Vee =5V, Vour = Vee. 1.75 36 . mA
Ta=25°C
Output Sink Current {lg,nk } (N-Channel) Vee = 10V, Vout = Ve, 8 16 mA
Ta =25°C
ac electrical characteristics Ta =25°C, C_ = 50 pF, unless otherwise specified.
PARAMETER CONDITIONS MIN TYP MAX UNITS
Propagation Delay Time From Ay to Vee =5V 200 400 ns
Qa (togp OF togy) Vee = 10V 80 150 ns
Propagation Delay Time From Ay to Vee =5V 450 850 ns
Qg (togp OF thyy ) (MM5ACI3/MM74CI3) Vee = 10V 160 300 ns
Propagation Delay Time From Ay to Vee =5V 450 800 ns
Qg (thap OF togq) (MM54CI0/MM74CO0) Ve = 10V 160 300 as
Propagation Delay Time From A,y to Vee =5V 500 1050 ns
Q¢ {tpuo OF toar) (MM54CI3/MM74CI3) Vee = 10V 200 400 | ns
Propagation Delay Time From Ay to Vee =5V 500 . 1000 ns
Qe {tpao OF thgq) (MM54C90/MM74C90) Ve = 10V 200 400 ns
Propagation Delay Time From A,y to Vce =5V 600 1200 ns
Qp {togo OF they) (MM5ACY3/MM74CO3) Vee = 10V 250 500 ns
Propagation Delay Time From A,y to Vee =5V 450 800 ns
Qo {tpao OF toay) (MMS54CIO/MM74C0) Vee = 10V 160 300 ns
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MM54C90/ MvM74090, MM54C93/MM74C93

ac electrical characteristics (con’t)

PARAMETER - CONDITIONS MIN TYP MAX UNITS
Propagation Delay Time From Rgq or Rpg Vee = 5V 150 300 ns
t0 Q,, Qg, Q¢ or Qp (tpgo OF tpg1) Vce = 10V 75 150 ns
(MM54C93/MM74C93) . ' :
Propagation Delay Time From Rg; or Rgy Vee = 5V 200 400 ns
10 Q4, Qg, Qc or Qp {tyyo OF toge) Vee = 10V 75 150 ns
(MM54C90/MM74C90) '
Propagation Delay Time From Rgy or Rgy Vee = 5V 250 500 ns
10 Q, or Qp (tygp OF toyy} Vee = 10V 100 200 ns
(MM54C90/MM74C90) : N
Min Rgs of Rgp Pulse Width Vee=5V 600 250 ns
(MM54C93/MM74C93) Vee= 10V 300 125 ns
Min Rgq or Rg, Pulse Width Vee=5V 600 250 ns
(MM54C90/MM74C90) Vee = 10V 300 125 ns
Min Rgq or Rgy Pulse Width Vee=5V 500 200 ns
(MM54C90/MM74C90) Vec = 10V 250 100 ns
Maximum Clock Rise and Fall Time Vee = 5V 15 Hs
Ve = 10V 5 Ms
Minimum Clock Pulse Width (ty) Vee = SV 250 100 ns
R Vee = 10V 100 50 . ns
Maximum Clock Frequenc\; Vee = 5V 2 MHz
Vee = 10V 5 MHz
Input Capacitance Any Input (Note 2} [ pF
Power Dissipation Capacitance (Cop) Per Package {Note 3) 45 pF

Note 1: "‘Absolute Maximum Ratings' are those values beyond which the safety of the device cannot be guaranteed. Except for 'Operating
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 Characteristics
application note, AN-90.

switching time waveforms and ac test circuits

1)
[‘\

50%

CLOCK

Vee P'}
An /—\-‘ 50% 50% 50%
]
[7Sgu— =
O, B 50% —1- 50% \\ 50% s0%
1
[] —
toso =1 l" =1 toar t‘ ”{ o1 g toa
VCC__ ._
0 50% so% 50%
]
tog | l- N e
P— -
e _*snx 0% _* s0%
]
-t | («- =l togy [ = I*'oﬁ cLocK
Vee =i et -
[N 0% sn%#— \\ 50% 0%
[}
Toao ™) "‘“'ﬂ toar I‘ ] toar | =] I“‘m

Note 1: MMS4C90, MM74C30 and MM54C93, MM74C93
are solid line waveforms, Oashed line waveforms are for

MMS54C80/MM74C90 only.

N

Vee
1
5
Roy
HRoz L
Ror
Raz Qc
= o
O——1An
q,
Bin ‘ l
T T
GND =

Clock rise and fall time 1, =1, = 20 ns

0 pF

50 pF

I

L
'

50 pF

50 F

i
T

MMS54C93/MM74C93

MM54C90/MM74CS0
|
Vee
|
4
B Rz 0 _—-1
, s —ﬁ - . I
O——An S0pF =
B 0a - | —..[_
" 0pF -
T I
6N =
Clock rise and fall time ¢, =1, = 20 ns

1-44




truth tables ‘
‘ MM54C30/MM74C90 4-Bit Decade Counter MM54C93/MM74C93 4-Bit Binary Counter

BCD Count Sequence Binary Count Sequence
OUTPUT ' OUTPUT
COUNT COUNT
Qp Qc Qg Qa Qp Q¢ Qg Qp
0 L L L L 0 L L L L
1 L L L H 1 L L L H
2 L L H L 2 L L H L
3 L L H H 3 L. L H H
4 L H- L-L 4 L H L L
5 L H L H 5 L H L H
6 L H H L 6 L H H L
7 L H H H 7 L H H H
. 8 H L L L 8 H L L L
9 H L L H 9 H L L H
it ) ot 10 H L H L
B;g}:loun;:ls connected to input or '1 H |_ H H
H = High fevel - 12 H o H L L
L = Low level 13 H H L H
X = Irrelevant 14 H H H L
’ 15 H H H H

Output Qp is connected to input B for

Reset/Count Function Table binary count sequence.

H = High level
RESET INPUTS OUTPUT L = Low level
X = irrelevant
Ror Roz Rgy Rgz | p Qc Qs Qa
H H L X L L L L Reset/Count Function Table
H H X L L L L L
X X H H H L L RESET INPUTS QUTPUT
X L X L * COUNT Ror _ Roz Qp Q¢ Qs Qa
L X L X COUNT H H L L L L
L X . X L COUNT L X COUNT
R X L L X COUNT X L : COUNT
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MM54C95/MM74C95

MM54C95/MM74C95 4-bit right-shift left-shift register

general description -

This 4-bit shift register is a monolithic complemen-
tary MOS (CMOS) integrated circuit composed of
four D flip flops. This register will perform right-
shift or left-shift operations dependent upon the
logical input level to the mode control. A number
of these registers may be connected in series to
form an N-bit right shift or left shift register.

When a logical “‘0" level is applied to the mode
control input, the output of each flip flop is
coupled to the D input of the succeeding flip flop.
Right-shift operation is performed by clocking at
the clock 1 input, and serial data entered at
the serial input, clock 2 and parallel inputs A
through D are inhibited. With a logical 1" level
applied to the mode control, outputs to succeeding
stages are decoupled and parallel loading is possible,
or with external interconnection, shift-left opera-
tion can be accomplished by connecting the
output of each flip flop to the parallel input of
the previous flip flop and serial data is entered at
input D.

features
= Medium speed operation 10 MHz typ
' Vee =10V, C, =60 pF
® High noise immunity 0.45 Ve typ
= Low power" 100 nW typ
® Tenth power TTL Drive 2 LTTL
compatible . loads
Wide supply voltage range 3V to 15V

Synchronous paralle! load

Parallel inputs and outputs from each flip flop
Negative edge triggered clocking

The MM54C95/MM74C95 follows the
' MMB4L95/MM74L95 Pinout.
applications

® Data terminals

% {nstrumentation

B Automotive

W Medical electronics

| Alarm systems

® Remote metering

= Industrial electronics

= Computers

block and connection diagrams

cLack2
LSHIFT
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‘
Lo 3

ot—ono

WPUT  QUTPUT  OUTPUT
A

Iu ” 7 n

S
. " " 2 gl 3 10 5 [
MODE CONTAOL ne WPUTA OUTPUTA INPUTE OUTPUTS INPUTC OUTPUTC INPUTD OUTPUTO

OUTPUT  OUTPUT  £LOCKZ
LSHIET

SERIAL o
T

" a " (] L) [} L.

Mods cantrol = 0 for right shift
Made control = 1 for left shift or peraitel load

" (] ]

1 ? ] .
SERIAL  INPUT  INPUT Vee
"y ]

TOr ViEW

weuT

s . 7

MODE  CLOCK-
) CONTROL  RSHIFT
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absolute maximum ratings

Voltage at Any Pin (Note 1) —0.3V to V¢ +0.3V Maximum V¢c Voltage 18V
Operating Temperature ~ MM54C95 -55°C 10 +125°C Package Dissipation 500 mwW
MM74C95 -40°Cto +85°C Operating Ve Range +3V to +16V
Storage Temperature —65°C 10 +150°C Lead Temperature (Soldering, 10 sec) 300°C
electrical characteristics
Max/min limits apply across temperature range unless otherwise specified.
PARAMETER | CONDITIONS | MmN | Tve MAX | uNITS
CMOS TO CMOS
- Vee = S0V as v
Logical 1" Input Voltage Vin(1y Vee =100V 8 v
. Vee = 50V 1.5 v
Logical “0" Input Voltage Vin (o) Ve - 100v 2 v
ical “1% Vee = 50V 45 v
Logical 1" Qutput Voltage Vouriny Vee =100V s v
. Vee = 50V 5 v
Logical “0"" Output Voltage Vou i) Vee = 100V i v
Logical 1" Input Current Iiygy - Ve = 150V 1 uA
Logical “0" Input Current §5 0 Vee = 150V -1 A
Supply Current lcc Ve = 150V 0.050 300 7
Input Capacitance Any Input 5 pF
Propagation Delay Time 10 2 Logical 0" thao Ve = 50V.C =50pF, T, = 25°C 200 400 s
or Logical 1" toq; From Clock to Qor @ Vec = 100V, C, = 60 pF, T, = 25°C 80 160 ns
Time Prior to Clock Pulse That Data Must be Vce = 50V,C =50 pF, Ty =25°C 60 30 ns
Preset tsgrup Vec = 100V, C, = 50 pF, T, = 26°C 25 10 ns
. i A
Time After Clock Putse That Data Must be Vee = 50V,C_ = 50pF, Ty =25°C 13 10 ns
Held Ve = 100V, C, = 50 pF, T4 = 25°C 10 50 ns
R Vee = 5.0V, C_ =60 pF, T, = 25°C 100 ns
Minimum Clock Pulse Width {1y = tyi) Vec = 100V, C, = 50 oF, Tp = 25°C 50 ns
Time Prior to Clock Pulse that Mode Vee = 50V, C = 50pF, To = 25°C 200 100 ns
Control must be Present Vge 7100V, C =60 pF, To =25°C 100 50 ns
Vee = SOV, C_ =50pF, T, =25°C 3 5 MHz
Maximum tnput Clock Frequency Ver - 100V.Cy = 50 5F, Ty = 25°C 65 10 MHe
LOW POWER TTL/CMOS INTERFACE
oy $4C, Ve = 4.5V -
Logical "1*" Input Voitage V4 ) 74C, Ve = 4,75V Vee—1.6 v
[ g 54C, Vec =45V
Logical “0" Input Voltage V(o) 40, Ve =475V 08 v
- BAC, Ve = 4.5V, Ip = 360 uA
Logical “1" Qutput Voltage Voytiy 74C, Veg = 475V, Ip * 360 4A 24 ) v
| g 54C, Ve = 4.5V, Ip = 360 uA
Logical 0" Output Voltage Vourior ) 240, Vg x 475V, b = 360 4A 0.4 v
OUTPUT DRIVE (See 54C/74C Family Characteristics Data Sheet)
Output Source Current (lsgunrce) Vee = 5.0V, Vo) = OV -1.75 mA
Ta = 25°C, Voyr = OV
Output Source Current (lsoyrce) Vee = 10V, Ving = 0V -8.0 mA
Ta = 25°C, Vour =0V
Output Sink Current {ig;ng ) Vee = 5.0V, Vg = 5.0V 1.75 mA
5 N
Ta=25°C. Vour = Vee -
Output Sink Current {Igink ) Vee = 10V, Vi) = 10V 8.0 mA
Ta=25°C, Vour = Vo
Note 1: These devices should not be connected under *’‘Power On’’ conditions.
function table
INPUTS OUTPUTS
MODE CLOCKS PARALLEL
SERIAL [¢ Q
CONTROL [ 2(1) 1R} A __ 8 c o " % & °
H H X x X X X x Qao Qge Qo Ooo
H ' X X 2 - b ¢ d a b ¢ d
H ! X b3 Q! ot a4 Qan Qcn  Opa d
L L H x X X X x Oac Qs Qco Qoo
L x i H X X X X H  Qan Qs Qca
L X f L X X X X L Qa Qs OQco
t L L x X X X X Qac Qs Oco Qoo
t L L x X x X X Qa0 Qg0 Qo Qoo
1 [ H X X x X X Qao  Osp  Qco Qoo
t H L X x x X x Oac Qs Qo Qoo
t H H X X X X X Qae Qs Oco Qoo
t L - H x X X x X Undefined
' H L X X X X X Operating Conditions

*Shifting left requires external connection of Og to A, Oc ta B, and Qp 1o C. Serial data is entered at input D.
H = high fevel (steady state), L = fow level (steady state), X = irrelevant {any input, including transitions}

1 = transition from high 1 low fevel, 1 = transition from fow 1o high leves
2.b,c, d = the level of steady-state input a1 inputs A, 8, C or D, respectively.

. Ga0. Ogg. Oco, Opg = the level of Qa, Qg. A, or Qp, respectively, before the indicated steady-state input conditions were established.

Qan. Qgn. Qcn. Qpn = the level of Oa, g, OC. or QD respectively, before the mosterecent | transition of the clock.
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' MM54C150/MM74C150, MM72C19/MM82C19

MM5E4C150/MM74C150 16-line to 1-line multiplexer
MM72C19/MM82C19 TRI-STATE® 16-line to 1-line multiplexer

" general description

The MM54C150/MM74C150 and MM72C19/MM82C19
multiplex 16 digital lines to 1 output. A 4-bit address
code determines the particular 1-of-16 inputs which is
routed to the output. The data is inverted from input
to output. ’

A strobe override places the output of MM54C150/
MM74C150 in the logical ‘1" state and the output
of MM72C19/MM82C19 in the high-impedance state.

All. inputs are protected from damage due to static
discharge by diode clamps to V¢ and GND.

features

. @ Wide supply voltage range 3.0V to 15V
®  Guaranteed noise margin 1.0V
® High noise immunity 0.45 Ve typ
® TTL compatibility

Drive 1 TTL Load

connection diagram

DATA INPUTS

DATA SELECT

Vee

lza 23 J22 fa1r Ja0 |19

’ P
EB E9 E1D0 E11 E12 E13 E14 E15 A ] C

\

18 17 |16 15 |14 13

|

E?7 E6 ES E4 E3 E2

\

1 2 3 4 5 6

7 8 9 0 I 12

E1 ED STB OUTPUT D GND
) .

DATAvINPUTS

. DATA
SELECT
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absolute maximum ratings

Voltage at Any Pin

Operating Temperature Range
MM54C150, MM72C19
MM74C150, MM82C19

'Storage Temperature Range

Package Dissipation

Operating Vcc Range

Vece

Lead Temperature {Soldering, 10 seconds)

0.3V to Vg +0.3V

-55°C to +125°C

-40°C to +85°
—65°C to +150°

Cc
Cc

500 mW
3.0Vto 15V
18V

300°

c

dc electrical characteristics Min/max limits apply across temperature range, unless otherwise noted.

PARAMETER CONDITIONS l MIN | TYP | MAX l UNITS
CMOS TO CMOS
VIN(1) Logical 1" Input Voltage Vee =5.0v 3.5 \
Vcee = 10V 8.0 \%
VIN(0) Logical “0” Input Voltage Vee = 5.0V 1.5 v
Vee =10V 2.0 v
VouT(1) Logical ““1"" Output Voltage Vee = 5.0V, Ig = -10uA 4.5 \%
Vee =10V, 1g = -10uA 9.0 Vv
VouT(0) Logical “0"" Output Voltage Ve =5.0V, Ig = +10uA 0.5 \
Vee =10V, lg = +10uA 1.0 \%
IIN(T) Logical 1" Input Current Vee =15V, VN =156V 0.005 1.0 pA
1IN(0) Logical “0" Input Current Vee =15V, VIN =0V -1.0 —0.005 HA
loz Output Cusrent in High
Impedance State )
MM72C19/MM82C19 Vee =15V, Vo=15V 0.005 1.0 HA
Vee =15V, Vg =0V -1.0 -0.005 uA
Icc Supply Current Vee = 15V 0.05 300 uA
TTL INTERFACE
VIN{1) Logical “1*" Input Voltage 54C,72C Vcc=4.5V Vee-1.6 \
74C,82C Vcc =475V Vee-1.6 \
VIN(0) Logical “’0’" Input Voltage 54C,72C Ve =4.5V 0.8 \Y
74C,82C Vg = 4.75V 0.8 \
VOUT(I) Logical 1’ Qutput Voltage 54C,72C Vcc=4.5V, Igp=-1.6mA 24 \
74C,82C Ve =475V, Ip=-1.6 mA 2.4 \
VOUT/(O) Logical ““0” Output Volitage 54C,72C Vcc=4.5V lg=16mA 0.4 \2
: 74C,82C Vcc =475V, Ip=1.6 mA 0.4 \
OUTPUT DRIVE
ISOURCE QOutput Source Current Vee = 5.0V, VoyuT =0V, TA = 25°C —4.35 -8 mA
(P-Channel)
ISOURCE Output Source Current Vee = 10V, VouT=0V, Ta = 25°C —20 -40 . mA
{P-Channel)
ISINK Output Sink Current Vce =5.0V, VouTt = Ve, 4.35 8 mA
(N-Channel) Ta=25°C
ISINK Output Sink Current Vee =10V, VouT=Vce. 20 40 mA
" (N-Channel) Ta =25°C i
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MM54C150/MM74C150, MM72C19/MM82C19

L

ac electrical characteristics

'i'A = 25°C, C = 50 pF, unless otherwise specified

PARAMETER .CONDITIONS MIN TYP | max’ UNITS
CIN Input Capacitance Any Input, (Note 2) 5.0 pF‘
CouT Output Capacitance '
MM72C19/MM82C19 (Note 2) 11.0 pF
Cpd Power Dissipation (Note 3) 100 pF
Capacitance
tpd0. tpd1 . Propagation Delay Time to Ve = 5.0V 250 600 ns
B a Logical “0" or Logical “1” '| Vgg =10V 110 300 ns
from Data Inputs to Output Vee =5.0V, CL =150 pF "~ 290 650 ns
Vee =10V, C =150 pF 120 330 ns
tpd0, tpd1.  Propagation Delay Time to Vce =5.0V 7 290 650 ns
a Logical “0” or Logical **1" Vee = 10V 120 330 ns
from Data Select lnputs
to Output
tpd0- tpd1 Eropagation Delay Time to
a Logical 0" or Logical 1"’
from Strobe to Output
MM54C150/MM74C150 Vee =5.0V 120 300 ns
Vee =10V 55 150 ns
‘t1H. tOH Delay from Strobe to High
Impedance State
MM72C19/MM82C19 Vee =5.0V, R =10k, CL=5pF 80 200 ns
Vee =10V, RL=10k, C_=5pF . 60 150 “ns
tH1, tHO Delay from Strobe to Logical
“1’" Level or to Logical “0"
Level {from High Impedance
State)
MM72C19/MM82C19 Vee = 5.0V, Rp = 10k " 80 250 ns
Vee =10V, R = 10k 30 120 ns

Note 1: “Absolute Maximum Ratings’’ are those valués beyond which the safety of the device cannot be guaranteed. Except for ‘“Operating
Range" they are not meant to imply that the devices should be operated at these limits. The table of “Electrical Charactersitcs” 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 Characteristics

_application note, AN-50.
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MM54C150/MM74C150, MM72C19/MM82C19

MM54C150/MM74C150
INPUTS

T
2 *
Elzgj--~°-o-o0-0-0-0-0-0-0-0-0-0-o-
51

")

Sl % % x x x x x x x xx xx XX X X X XXX XXX XXX

-

Sl X X x %X x xx kX X x X X X X X X X XXX XXX XXX

EN
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
o
1
X
X
X

E10

X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
0
1

X
X
X
X
X

E1 E2 E3 E4 ES E6 E7 ES
X X X X X X X X
X X X X X X X X
X X X X X X X X
[ X X X X X X X
1 X X X X X X X
X o X X x X X X
X 1 X X X X X X
X X 0 X X X X X
X X 1 X X X X X
X X X o X X X X
X X X 1 X X X X
X X X X o] X X X
X X X X 1 X X X
X X X X X 0 X X
X X X X X 1 X X
X X X X X X 0 X
X X X X X X 1 X
X X X X X X X 0

X X X X X X X 1

X X X X X X X X

X X X X X X X X

X X X X X X X X
X X X X X X X X
X X X X X X X X
X X X X X X X X
X X X X X X X X
X X X X X X X X

X X X X X X X X

STROBE EO0
1 X
0 [
0 1
0 X
0 X
0 X
o X
0 X
0 X
o X
[ X
[ X
0 X
0 X
0 X
0 X
o X
o X
o X
0 X
0 X
0 X
0 X
[ X
0 X
Q x
0 X
0 X

A
X
0
0
1
1
0
0
1
1
0
0
1
1
0
0
1
1
0
0
1
1
o
0
1
1
0
0
1

*For MM72C19/MM82C19 this would be Hi-Z, everything else is the same.

truth table

switching time waveforms
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MM54C150/MM74C150, MM72C19/ MM82C19

logic diagrams

MM54C150/MM74C150

oUTPUT

610 —>

’ et1—>

12 —>

£13—>

14— >

5

stRoE —{>o-

o

0»*90—‘

MM72C19/MM82C19

o

u—o

£ —>

£ —o-

£ —>

QUTPUT

£10 —>

m——{)k

[3H

E13

e1s —>

£15 —>

sTROBE —>~

>
Do

>
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MM54C151/MM74C151 8 channel digital multiplexer

general description

The MM54C151/MM74C151 multiplexer is a
monolithic  complementary MOS  (CMOS)
integrated circuit constructed with N- and
P-channel enhancement transistors.

This data selector/multiplexer contains on-chip

= Tenth power TTL drive 2 LPTTL loads

compatible
® High noise immunity
= |ow power

0.45 Ve typ
50 nW typ

binary decoding. Two outputs provide true (out- apphcatlons
put Y) and complement (output W) data. A logical n  Automotive
‘*1’* on the strobe input forces W to a logical ‘1" ® Data terminals
and Y to a logical “0.” .
B [pstrumentation
All inputs are protected against electrostatic m Medical electronics
effects. ® Alarm systems
f ® |ndustrial electronics
eatures ® Remote metering
® Supply voltage range 3V to 15V s Computers
logic and connection diagrams
0,0 —t
. i | Input Protection For All Inputs
0. 1 Vee
DATA h:‘_)o_
InpuTS ouTPUT W)
0 O -;‘_)o_ v:m::r::{ TO INTERNAL CIRCUIT
no | . ouTPUT V) =
o +
iis
TR —
T
5
sz“.i!’? .W
T | 4
c
sn\anW
DATA INPUT DATA SELECT
Vee 4 5 1] 1 A L] [
" 15 n 1 2 1 1) ’ .
0, (8 o, D, ) s
0y c
0, D, 0y w 3
1*] (o2
1 2 3 4 5 L] 1 1]
3 2 1 1] A w “Rﬂl'! GNO

DATA INPUTS.

ouTPUTS

TOP VIEW
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MM54C151/ MM74C151

absolute maximum ratings

Voltage at Any Pin (Note 1)

-0.3V to V¢e +0.3V

Operating Temperature ~ MM54C151 ~55°C to +125°C
MM74C151 —40°C to +85°C
Storage Temperature -65°C to +150°C
Maximum V¢ Voltage 18V .
Package Dissipation 500 mW
Operating V¢ Range 3V to 15V
Lead Temperature (Soldering, 10 sec) 300°C

electrical characteristics

Min/Max limits apply across temperature range across otherwise specified

PARAMETER CONDITIONS MIN TYP MAX UNITS
CMQS TO CMOS .
Logical “1” Input Voltage  Vy(1) Vee = 5.0V 35 v
Vce = 10.0V 8 v
Logical “0" Input Voltage  Vin(o) Vee = 5.0V 15 \
; Vee =10.0V 2 v
Logical *'1”” Output Voltage Vouyr(1) Vee =5.0V, 1p = -10 uA 45 v’
Vee = 10.0V, Ig = - 10 uA 9 V.
Logical “0"” Output Voltage Vourtio) Vee=5.0V, Ig = +10 A 0.5 \
| Vee= 100V, 1g = +10 A 1 \Y
Logical 1" Input Current  Ijnq1) Vee = 16.0V, Vi = 15V 1 uA
Logical 0" Input Current  ljn(0) Vee = 15.0V, Vi = OV -1 A
Supply Current lcc Vee = 15.0V 0.05 | 300 HA
Input Capacitance Any Input . . 5 pF
Propagation Delay Time to a Vee = 5.0V, C =50 pF, Ta = 25°C " 170 270 ns
Logical ‘0" ar Logical 1" from Ve = 10.0V, C = 50 pF, T = 25°C . 80 130 ns
Datato Y :
Propagation Delay Time to a Vec=5.0V,CL=50pF, Ty = 25°C 200 300 ns
Logical 0" or Logical “'1”* from Vee = 10.0V, Cp = 50 pF, T4 = 25°C : 90 140 ns
Datato W
Propagation Delay Time to a Veeo=5.0V,C=60pF, Ty = 25°C 240 360 ns
Logical “0" or Logical 1" from Vee = 10.0V, CL =50 pF, Ta = 25°C R 110 170 ns
Strobe or Data Select to Y
CMOS TO TENTH POWER
INTERFACE
Logical 1" Input Voltage  Vn(1) 54C, Veog = 4.5V Vee- 15 Vv
74C, Ve = 4.75V
Logical “'0" Input Voltage  Vin(o) 54C, V¢ = 4.5V 0.8 \%
74C, Ve = 4.75V
Logical “‘1"" Output Voltage VouyTit) |. 54C, Vcc = 4.5V, g = -360pA 2.4 \
74C, Vg = 4.75V, Ig = -360uA
Logical 0" Output Voltage Vourig) 84C, Vce = 4.5V, 1g = 360 uA 04 \
74C, Vg = 4.75V, g = 360 uA '
OUTPUT DRIVE (See 54C/74C Family Characteristics Data Sheet)
Output Source Current “sounc‘:E) Vee = 5.0V, Vin = OV -1.75 mA
Ta = 25°C, Vour = OV
Qutput Source Current (lsoyace) Vee = 10V, Vi) = 0V -8.0 mA
Ta=25°C, Vour = OV
Output Sink Current (Ignk) Vee = 5.0V, Vi = 5.0V 1.75 mA
Ta=25°C. Vour = Ve
Output Sink Current {lg ) Vee = 10V, V1) = 10V 8.0 mA
E Ta=25°C, Voyr = Vee ,

Note 1: This device should not be connected under power on conditions.
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MM54C151/MM74C151

Vil

tp00
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> B3
= s Ew
H z 568
z = 288
s 5 z28
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H 3 52
] 3k

3

switching time waveforms

ircui

ac test c

Vee

QUTPUT (W)

€, - 50pF

OUTPUT (v)

C,*50pF

GND

truth table

OUTPUTS

W

INPUTS

C|B| A |STROBE| Dg | D1

D2| D3| D4} D5 Dg |D7| Y
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MM54C154/ MM74C154

decoder/demultiplexer

general description

The MM54C154/MM74C154 one of sixteen de-
coder is a monolithic complementary MOS (CMOS)
integrated circuit constructed with N and P-channel
enhancement transistors. The device is provided
with two strobe inputs, both of which must be
in the logical 0"’ state for normal operation. If
either strobe input is in the logical “1" state, all
16 outputs wifl go to the logical ‘1" state.

To use the product as a demultiplexer, one of the
strobe inputs serves as a data input terminal,
while the other strobe input must be maintained
in the logical *’0" state. The information will then

® High noise margin

be transmitted to the selected output as deter-
mined by the 4-line input address.

features

m Supply voltag

e range

3V to 15V

i MM54C154/MM74C154 4-line to 16-line

® Tenth power TTL
compatible

® High noise immunity

applications
Automotive

Data terminals
Instrumentation
Medical electronics
Alarm systems
Industrial electronics
Remote metering
Computers .

drive 2 LPTTL
loads

1V guaranteed
0.45 Ve typ

INPUTS <

logic and connection diagrams

-

2 o—{>o—

>y

D

0

=

INPUT PROTECTION
FORALL INPUTS

TO INTERNAL
CIRCUITRY

INPUTS STROBE oUTPUTS

7 OUTPUTS

——
Vee A B C D G G 15 14 1B 12

224 j23 |22 |2

1

20 |n Iu In ||s ||s |u Iu

Lil1LL

1117

177
I‘IE!I

QUTPUTS

0 — T Do)
e

TOP VIEW

R
L] 1 1]

9 10 .GND

12
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absolute maximum ratings

Voltage at Any Pin {Note 1)
Operating Temperature Range

~0.3V to Ve +0.3V

MM54C154 -55°C to +125°C

MM74C154 -40°C to +85°C
Storage Temperature Range —65°C to +150°C
Maximum V¢ Voltage 18V
Package Dissipation 500 mW
Operating Range, V¢ +3V to +15V
-Lead Temperature (Soldering, 10 sec) 300°C

electrical characteristics

{Min/max limits apply across temperature range unless otherwise specified.)

PARAMETER CONDITIONS I MIN r TYP MAX l UNITS
CMOS TO CMOS
ical 1" Vee =5V 35 \
Logical “1"" Input Voltage (V n;) sz - 10V 8 v
<Al O Vee =6V 15 \
Logical “0” Input Voltage (Vo)) Vee =10V v
- . Vee = 5V, o = ~10uA 45 v
I + cc +'o
Logical 1" Qutput Voltage (Voy1()} Vee = 10V, Ig = ~104A 9 v
- Vee =5V, Ip = +10uA 0.5 v
Logical “0"” Output Voltage (Voy1(0)) Vee = 10V, Ig = +104A p v
Logical “1"" Input Current (I} Vee =15V, Vi = 16V 0.005 1 HA
Logical "0 Input Current (I, ;) Vee = 15V, V,y =0V -1 -0.005 HA
Supply Current (Igc) Vee =15V 0.05 300 HA
fnput Capacitance Any Input 5 pF
Propagation Delay to a Logical "0 From Vee =5V, Cp =50pF, Ta =25°C 275 400 ns
Any Input to Any Output (t,q0) Vg = 10V, C = 50 pF, T4 = 25°C 100 200 ns
Propagation Delay to a Logical “0"" From Veg =5V, CL =50pF, Ta = 25°C 275 400 ns
G1 or G2 to Any Output {t,40) Vge = 10V, €, = 80 pF, Ta = 25°C 100- 200 ns
Propagation Delay to a Logical 1" From Vee =5V, CL=50pF, Ta = 25°C 265 400 ns
Any Input to Any Output {t,q;) Vee = 10V, C_ =50 pF, Ta = 25°C 100 200 ns
Propagation Delay to a Logical 1" From Vee =5V, C_ =B0pF, T, =25°C 265 400 ns
G1or G2 to Any Output {tpg,) Vee = 10V, C =50 pF, Ta = 25°C 100 200 ns
LOW POWER TTL/CMOS INTERFACE
a1 54C Vec =4.5 o
. Logical “1"" Input Voltage (V) 74C Ve = 4.75 Vee =15 v
e 54C Ve =45
Logical “0" Input Voltage (Vn(q)) 74C Ve =4.75 08 Vv
e 54C V¢ =4.5V, I = ~1004A
Logical 1" Qutput Voltage (Vgoyt(n)) 74C Vee =4.75V, Io = ~100uA 24 \
ey §4C Ve =4.5V, Ig = 360uA
Logical *0’* Output Voltage (Vout(a)) 74C Ve = 4,75V, I = 3602A 04 v
OUTPUT DRIVE (See 54C/74C Family Characteristics Data Sheet)
Output Source Current (Igguace! Vee = 5.0V, Vg = OV -1.75 mA
. Ta=25°C, Vour = OV
Output Source Current (Igoyprce) Vee = 10V, Vinio = OV -8.0 mA
Ta=25°C, Vour =0V
Output Sink Current (lg;yk) Vee = 5.0V, Vi) = 5.0V 1.7 mA
Ta=25°C, Vour = Vec
Output Sink Current {lg,yx) Vee =10V, Viym) = 10V 8.0 mA
Ta=25°C, Vour = Vee

Note 1: This device should not be connected to circuits with the power on because high transient voltages may cause

permanent damage.
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MM54C157/MM74C157 quad 2-input multiplexers

general description

These multiplexers are monolithic complementary
MOS (CMOS) integrated circuits constructed with
N and P channel enhancement transistors. They
consist of four 2-input multiplexers with a com-
mon select and enable inputs. When the enable
input is at logical "“0" the four outputs assume
the values as selected from the inputs. When the
enable input is at logical /1" the outputs assume
logical '0."" Select decoding is done internally
resulting in a single select input only.

features
® Supply voltage range 3V to 15V
m High noise immunity 0.45 Ve typ

= Low power

50 nW (typ)

® Tenth power TTL compatible _drive 2 LPTTL

loads

LSLOVLNIN/LSLOYSIWIN

schematic and connection diagrams

SeLECT OF

(
enane O

truth table

INPUT PROTECTION
FORALL INPUTS

ENABLE | SELECT | A | B OUTPUT Y
1 X X | x 0
o [¢] o X 0
0 0 1 X 1
0 1 X 0 [o]
0 1 X 1 1
741xx)

Voo ENABLE

18 35

[ [ 2 Is In |s [s Iv ]
SELECT 1A ALY 1w 2A 8 kil GND
TOP VIEW
Vee
Guaranteed Noise Margin as a
0 INTERNAL Function of Vg
CIRCUITRY 15V
GUARANTEED OUTPUT 1" LEVEL ] 135
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2s -
@
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Vee g
L a0
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74L Compatibility

145
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absolute maximum ratings

Voltage at Any Pin (Note 1) ~0.3V to V¢e t0 0.3V Storage Temperature ~65°C 10 150°C
Operating Temperature  MM54C157 -56°C to 125°C Package Dissipation 500 nW

MM74C157 -40°C to +85°C Lead Temperature (Soldering, 10 sec) . 300°C
Maximum V¢e Voltage . 18v Operating V¢ Range +3V to 15V

e Iectr ica l ch AracteriStiCS Min/Max limits apply across temperature range unless otherwise specified.

MM54C157/MM74C157

PARAMETER CONDITIONS MIN - TYP MAX UNITS
CMQS TO CMOS - ‘ ’ )

e Ve = 5.0V 35 v
Logical 1" Input Voltage V() Vee = 100V 8 v

vy Vee = 5.0V 15 v
Logical “0" Input Voltage V yiq) Vee = 10.0V 20 v

o Vee = 5.0V 45 v
Logical 1" Output Voltage Voyv(y) Vee = 10.0V 9.0 v

e Vee = 5.0V 05 v
Logical “0* Output Voltage Vgoy(o) Vee = 10.0V 10 v
Logical “1” Input Current Iy Vee = 15.0V ’ . 0.005 1.0 LA
Logical “0" Input Current by Vee = 15.0V -1.0 '-0.005 HA
Supply Current lec Vee = 15.0V 0.050 60 uA
Input Capacitance Any Input : 5 pﬁ
Propagation Delay from Data to Output Vce =5.0V  C_ =50pF, Ta = 25:C 150 250 ns
(togo OF tpar) Vee =100V C_ =50pF, Tp =25°C 70 110 ns
Prc;pagation Delay from Select to . Vee =5.0V CL=50pF, Tx =25°C 180 300 ns
Output {togo OF 1oy } Vee = 10.0V Cp =50 pF, T, = 25°C 80 130 ns
Propagation Delay from Enable to Vee =50V C_ =50pF, T =25°C 180 300 ns
Output {tpao) Ve =10.0V C_ =50 pF, T, = 26°C 80 130 ., ns
CMOS TO TENTH POWER INTERFACE :

oy 54C . Vee = 4.5V B
Logical 1" tnput Voltage V y () 74C Ve =475V Vee - 1.6 \4

- 54C Vee = 4.5V
Logical 0" Input Voltage Vin o) 74C Vee = 4.75V X 0.8 v

e 54C Vee = 4.5V, I = — 360pA v
Logical 1" Qutput Voltage Voyuv() 74C Vee =875V, o = ~ 360uA 24 ‘

I 54C Vee = 4.5V, lg = 360 uA 0 v
Logu‘:al ‘0" Output Voltage Vout(o) 74C Vee =475V, Io = 360 yA .4
OUTPUT DRIVE (See 54C/74C Family Characteristics Data Sheet)

Output Source Current (lsouace) Vee = 5.0V, Vinio = OV ) -1.75 mA
Ta = 25°C, Vour = 0OV )

Output Source Current {lgoyrce! Vee = 10V, Vg = OV -8.0 mA

. Ta=25°C, Vour = OV

Output Sink Current (lg;yk! Vee = 5.0V, Vg = 5.0V 1.75 mA |
Ta=25°C, Vour = Vee

Output Sink Current {Ig;nk) Vee = 10V, Vingy) = 10V 80 mA
Ta=25°C, Vour = Vee

Note 1: This device should not be connected to circuits with the power on because high transient voltage rﬁay cause perm‘anent
damage. |
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MM54C160/MM74C160 decade counter

with asynchronous clear -

MM54C161/MM74C161 binary counter

with asynchronous clear

MM54C162/MM74C162 decade counter

with synchronous clear

MM54C163/MM74C163 binary counter

with synchronous clear

general description

These (synchronous presettable up) counters are-
monolithic complementary MOS (CMOS) inte-
grated circuits constructed with N and P channel
enhancement mode transistors. They feature an
internal carry lookahead for fast counting schemes
and for cascading packages without additional
gating.

A low level at the load input disables counting and
causes the outputs to agree with the data input
after the next positive clock edge. The clear func-
tion for the C162 and C163 is synchronous and a
low level at the clear input sets all four outputs
low after the next positive clock edge. The clear
function for the C160 and C161 is asynchronous
and a low level at the clear input sets all four
outputs low regardless of the state of the clock. .

Counting is enabled when both count enable in-
puts are high. Input T is fed forward to also enable
the carry out. The carry output is a positive pulse
with a duration approximately equal to the posi-
tive portion of Qp and can be used to enable suc-
cessive cascaded stages. .Logic transitions at the en-
able P or T inputs can occur when the clock is high
or low.

features

8 High noise margin

® High noise immunity
® Tenth power TTL
compatible

Wide supply voltage range 3V to 15V
Internal iook-ahead for fast counting scemes
Carry output for N-bit cascading

Load control line

Synchronously programmable

1V guaranteed
0.45 \/cc typ
drives 2 LPTTL loads

connection diagram

ENABLE P ]

6ND —

U 18— Vee
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MM54C160/MM74C160. MM54C161/MM74C161, MM54C162/MM74C162 , MM54C163/MM74C163

absolute maximum ratings

Voltage At Any Pin (Note-1} -0.3V to Ve + 0.3V Maximum Ve Voltage 18v
Operating Temperature MMS4C160/1/2/3 -55°C to +125°C . " Package Dissipation 500 mW
MM74C160/1/2/3  -40°C to +85°C Operating V¢ Range +3V to +15V
Storage Temperature -65°C to +150°C Lead Temperature {Soldering, 10 sec.) 300°C
electrical characteristics
Min/Max limits apply across temperature range unless otherwise specified.
PARAMETER CONDITIONS MIN TYP MAX UNITS
CMOS to CMOS '
Logical ““1” Input Voltage V(1) Vee =5V 3.5 \
v Ve = 10V 8.0 v
Logical 0" Input Voltage Vy ) Vee =5V ' 1.5 \Y
: Vee = 10V . 2.0 . \
Logical “1” Qutput Voltage Voyut(1) Vee =5V, IO'= -10pA 4.5 A
: Vee =10V, Ig = -10pA 9.0 \
Logical “0” Output Voltage VgyT(o) Vee =5V, log=+10pA 0.5 'S
R Vee = 10V, Ig = +10pA 1.0 \
Logical “1" Input Current |51y Vee =15V, Viy = 15V 0.005 1.0 uA
Logical “0" Input Current },n(q) “Vee =15V, V=0V " =10 -0.005 uA
Supply Current lee Vee'= 15V N 0.05 300 CuA
Input Capacitance Any Input 5 pF
Prapagation Delay Time from Clock to Vee =5V, CL=50pF, Tp= 25°C 250 400 ns
Q ty40 OF tpye Vee = 10V, Cp = 50pF, T, = 25°C.. 100 160 ns
Propagation Delay Time from Clock to Vee =5V, C_=50pF,T,=25C 290 450 ns
Carry Qut togo OF thgq Ve = 10V, €, = 50pF, T, = 25°C 120 190 ns
Propagation Delay Time from T Enable Vee =5V, Cp=50pF, T4=25C 180 290 ns
to Carry Out t,q0 OF toy, Ve =10V, C = 50pF, T, = 25°C 70 120 ns
Propagation Time from Clear to Q tpdo Vee =5V, C_=50pF, T, =25C 190 300 ns
(C160 and C161 only) Vee = 10V, C = 50pF, T, = 25°C 80 150 ns
Time Prior to Clock that Dataor Load | Vec'=5V, .C_ = 50pF, T, =25°C 120 ns
Must be Present tsetyup Vee = 10V, C = 50pF, T, = 25°C 30 ns
Time Prior to Clock that Enable Por T Vee =58V, C_=50pF, T, =25C 170 280 ns
Must be Present tgerup ’ Vee =10V, C = 60pF, T, = 25°C 70 120 ns
Time Prior to Clock that Clear Must Vee =5V, C_=50pF, Ty =25°C 120 190 ns
be Present tgeryp (162, 163 only) Ve = 10V, C = 50pF; T, = 25°C 50 80 ns
Minimum Clock Pulses Width Vec =5V, C_=50pF, Ty =25C" 90 170 ns
twe OF twn Vee =10V, C =50pF, Ty = 25°C 35 70 ns
Maximum Clock Rise or Fall Time Vee =5V, C_=50pF, T5=25°C 15 us
: Vee = 10V, CL = 50pF, T, = 25°C 5.0 us
Maximum Clock Frequency Vcé =5V, C_=50pF, T, =25°C 2.0 3.0 ’ MHz
Vee = 10V, C = 50pF, Ty = 25°C 5.5 8.5 MHz
CMOS/LPTTL INTERFACE )
Logical 1" Input Voltage 54C Vee =45V Vee-1.5 v
74C Vee = 4.76V Vee-15 v
Logical “0” Input Voltage 54C . Ve = 4.5V 0.8 \Y
74C Ve =4.75V . 0.8 Vv
Logical 1’ Qutput Voltage 54C Vee=4.5V, lg=-360pA 24 \Y
74C Vee =4.75V, 1o = -360uA 2.4 v
Logical “0" Output Voltage 54C Veg =4.5V, lo=+360uA 0.4 \
74C Vee =475V, I = +360uA 0.4 v
OUTPUT DRIVE (See 54C/74C Family Characteristics Data Sheet)
,Output Source Current lgoyrce Vee =5V, Vi =0V, 1.75 mA
Vour =0V, Ta=25°C
Output Source Current lsqyrce Vee = 10V, Ving) = 0V, 8.0 mA
Vour =0V, T5=25°C )
Output Sink Current lg;nk Vee =5V, Vinm =5V, 1.75 mA
' Vour = Vee, Ta = 25°C
Output Sink Current Ignk Vee = 10V, Vi = 10V, 8.0 . mA
Vour = Vee, Ta = 25°C

Note 1: This device should not be connected during power on conditions.
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logic diagrams
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MM54C160/MM74C160, MM54C161/MM74C161, MM54C162/MM74C162, MM54C163/MM74C163

switching time waveforms
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MM54C164/MM74C164 .

8-bit parallel-out serial shift register

general description

The MM54C164/MM74C164_shift registers are a
monolithic  complementary MOS  (CMOS)
integrated circuit constructed with N- and
P-channel enhancement transistors. These 8-bit
shift registers have gated serial inputs and clear.
Each register bit is a D-type master/slave flip flop.
A high-level input enables the other input which
will then determine the state of the flip flop.

Data is serially shifted in and out of the 8-bit
register during the positive going transition of
clock pulse. Clear is independent of the clock and
accomplished by a low level at the clear input.
All inputs are protected against electrostatic effects.

features

= Supply voltage range 3V to 15V

= Tenth power TTL compatible

drive 2 LPTTL .

® High noise immunity 0.45 Ve typ
= Low pdwer 50 nW typ
® Medium speed operation 8.0 MHz typ

with 10V supply
applications
® Data terminals
® Instrumentation
= Medical electronics
® Alarm systems
m Industrial electronics’

® Remote metering

loads L Computers
block diagram
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MM54C164/MM74C164

absolute maximum ratings

-0.3Vto Vet 0.3V
Operating Temperature MM54C164 -55°C to +125°C

-40°C to +85°C
-65°C+to +150°C

Voltage at Any Pin (Note 1)

MM74C164
Storage Temperature

electrical characteristics

Min/max limits apply across temperature range unless otherwise specified.

Maximum V¢ Voltage . ' 18V
Package Dissipation

Operating V¢ Range
L.ead Temperature (Soldering, 10 seconds)

500 mW
+3Vto+15V
300°C

CONDITIONS

D I 'VTYP [ MAX 1 UNITS

PARAMETER
CMOS TO CMOS
g Ve =5.0V 35 ! v
Logical “1*" Input Voltage V(1) Ve = 100V 8 v
PP Ve =5.0V. 1.5 \
Logical 0" Input Voltage V yo)- Ve = 10.0V - v
. Vee=5.0V, lg=-10pA 45 \Y
Logical ‘1" Output Voltage Vo yy(1) Vee =100V, Ig = ~104A 9.0 v
e ) : Vee=5.0V, lg=-10pA 0.5 v
Logical 0" Output Voltage YOUT(O, Vee = 100V, Ig= -104A . ] v
Logical “1* Input Current lyp(q) . Vee =150V, V=15V 0.005| 1 HA
Logical “0" Input Current | o) Vee =150V, V=0V -1 -0.005, MA
Supply Current ¢ Vee = 15.0Y 0.05 300 HA
input Capacitance Any Input . 5 pF
Propagation Delay Time to a Logical ‘0" or Vee =50V, C,=50pF, T, =25°C 230 310 ns
a Logical “1" from Clock to Q Vee = 10.0V,C = 50pF, T, = 25°C 90 120 ns
Propagation Delay Time to a Logical “0" from Vee=5.0V, CL=50pF, T, =25°C 280 380 ns
Clearto Q Vee = 1040V,CL=50pF,TA=25éC 200 110 150 ns
. 80
Time Prior to Clock Pulse that Data Must be Vee=5.0V, C_=50pF, Ty= 25°C 110 ns
Present tgetup Vee = 10.0V,C =50pF, T, = 25°C 30 ns
Time After Clock Pulse that Data Must be Vec=5.0V, C =50pF, T, =25°C 0 0 ns
Held Vee=10.0V,C| =50pF, T,=25°C | O- 0 ' ns
. Vee=5.0V, C_=50pF, T, =25°C 2 3 MHz
M Clock F ce - AT
aximum Lock Frequency Vee=10.0V,C_ =50pF, T, =25°C | 55 8 MHz
- . ) Vee=5.0V, C_=50pF, T, =25C 150 | 250 ns
M lear P cc L Ta i
inimurm Clear Pulse Width Vee = 100V, C_ = 50pF, T, = 25°C 55 | 90 ns
) . . Vee =50V, CL=50pF,To=25C | 15 us
M Clock R Fal T ce” v b TA
aximum Clock Rise and Fall Time Veo = 10.0V, C, = 50pF, Ty = 25°C us
CMOS TO TENTH POWER INTERFACE
P . 64C: Vg =45V
Logical 1" Input Voltage V(1) 74+ sz - 475V Vee - 1.6 Vv
L ape B4C: V=45V
Logical “0" Input Voltage Vin(o) 240 sz — 475V 0.8 \%
e 54C: Vo =45V, Ig=-360uA
L I “1" Out cc ‘0
ogical utput Voltage Vot 74C: Ve = 475V, 1o = ~3604A 24 \
R . 54C: Vee =45V, Ig=360uA
L | “0" Out Vol cc © 0
ogical utput Voltage VouT(o) 74C: Voo = 4.75V, 1o = 3604A 04 \
OUTPUT DRIVE (See 54C/74C Family Characteristics Data Sheet)
: Vee=56.0V,V =0V
QOutput Source Currerit (I ) cc ¢ VINGD) -
p i (lsource TRZ25°C, Ve =0V 1.75 mA
! Vee =10V, Vi =0V
Output Source Current (1 ce + UING) Y =
P! rrent (Isougce Ta=25°C, Vour=0V 8.0 mA
, Ve =5.0V, Vg = 5.0V :
Output Sink Current (I ) cc ¢ VINGD
sk Ta=25°C. Vour = Vec 175 mA
. Vee =10V, V =10V
Output Sink Current (I cc » YING T
sink) Ta<25°C, Vour = Vee 8.0 ‘ mA

Note 1: These devices should not be connected under power on conditions.
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‘ac test circuit
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typical applications
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MM54C165/MM74C165

MM54C165/MM74C165 parallel-load 8-bit shift register

general description

The MM54C165/MM74C165 is an 8-bit serial shift
register which shifts data from Qa to Qy when
clocked. Parallel inputs to each stage are enabled by
a low level at the shift/load input. Also included
is a gated clock input and a complementary output

long as the shift/load input is high. When taken
low, data at the parallel inputs is loaded directly
into the register independent of the state of
the clock.

from the eighth-bit. featu res
" Clocking is accomplished through a 2-input NOR- ® Wide supply voltage range 3.0V to 15V -
gate permitting one input to be used as a clock- = & Guaranteed noise margin 1.0V
iqhibiF function. Holding either of the clock inputs ® High noise immunity 0:45 Ve typ
high inhibits clocking, and holding either clock -
X . f A . Low power fan out of 2 |
input low with the shift/load input high enables TTL com atibility driving 74L
the other clock input. Data transfer occurs on the . P o
positive edge of the clock. The clock inhibit input = Dirett ove"'fj'ng toad
should be changed to a high level only while the ® Gated clock inputs
clock input is high. Parallel loading is inhibited as = Fully static operation
connection diagram
PARALLEL INPUTS
CLOCK ————— SERIAL OUTPUT
Ve INHIBIT 0 c 8 A INPUT Q.
16 15 14 13 12 1" 10 9
1 2 i) q 5 1) 7 8 .
SHIFT/  CLOCK 13 F G H QUTPUT  GND
LOAD Q.
PARALLEL INPUTS
N TOP VIEW
block diagram
cLock
CLOCK INHIBIT -
o
—Do-—Do—v s
.—DO-——D St
wo—y 1 B S | 1 1 1
o 1t 1 t—1 I I ] N
sf"“;c';o"’ju Q o of—o @ 0 af—]o @ o a—fe oo o—-DLoo..
FE- FF-2 FF3 FF4 FF-§ FF6 FF? FF8 :
. . : - 1 =
s » ~— — — —~ 1 — u’—-D—on..
| | | Y I T 1 1l ) I
s —& l - 1 ) 1 ] ) -
n 12 B 1 14 3 4 1
) ) ) ) 5 ) ) )
A B c o € F G H

PARALLEL INPUTS
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absolute maximum

Voltage at Any Pin
Operating Temperature Range
MM54C165
MM74C165
Storage Temperature Range
Package Dissipation
Operating V¢ Range
Absolute Maximum Vee

Lead Temperature (Soldering, 10 seconds)

ratings (Note 1)

~0.3V to Ve +0.3V

~-55°C {0 +1256°C
-40°C to +85°C
-65°C to +150°C
500 mwW

3.0V to 15V

18v

300°C

dc electrical characteristics
Min/max limits apply across temperature range, unless otherwise noted.

GOLOPLININ/SILD YSININ

r MIN l TYP I MAX lUNITS

PARAMETER CONDITIONS
CMOS TO CMOS
Logical 1" Input Voltage (V1)) Vee = 5.0V 3.5 \
‘ . Vee = 10V 8.0 v
Logical “0" Input Voltage {V,n o)) Vee =56.0v 1.5 \
Vee = 10V 2.0 v
Logical 1" Output Voltage (Vous 1)) Vee = 5.0V, lg = -108A 4.5 v
Vee =10V, o =-10uA 9.0 v
Logical 0" Qutput Voltage (Vour (o)) Vee = 5.0V, lg = +10uA 0.5 \
Vee =10V, lo = +10pA 1.0 v
Logical #1* Input Current (I 3)) Vee =18V, Viy =15V 0.005 10 uA
Logical 0" Input Current (I, g)) Vee =18V, Vg =0V -1.0 --0.005 HA
Supply Current {Icc) Vee = 15V 0.05 300 HA
CMOS/LPTTL INTERFACE )
Logical ““1"" Input Voltage (Vin (1)) B4C, Ve =4.5V Vee—1.5 \
74C, Vcc =4.75V Vee—1.5 \
Logical 0" Input Valtage {Vn(g)) 54C, V¢ = 4.5V 0.8 Vv
74C, Vcc = 4.75V ' 08 \
Logical ““1"" Output Voltage (Vour (1)) 54C, Vcc = 4.5V, lo =—-360uA 24 \Y
74C, Vce =4.75V, I = —360uA 24 \2
. Logical 0" Output Voitage {(Vourio)} 54C, Vce = 4.5V, lp = 360uA 0.4 A
74C, Vee = 4.75V, Ig = 360uA 0.4 v
OUTPUT DRIVE (See 54C/74C Family Characteristics Data Sheet)
Output Source Current (Isoynrce) Vee = 5.0V, Vour =0V, -1.75 -3.3 mA
(P-Channel) Ta =25°C
Output Source Current (Isource) Vee = 10V, Viyr =0V, -8.0 -15 mA
{P-Channel) Ta=25°C
Qutput Sink Current {lg;nk ) Vee = 5.0V, Vout = Vee, 1.7% 3.6 mA
(N-Channel) Ta=25°C
Output Sink Current (Ig;nk ) Vee = 10V, Vour = Vee, 8.0 16 mA
(N-Channel) Ta =25°C
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MM54C165/MM74C165

ac electrical characteristics T, =25°C, C_ = 50 pF, unless otherwise specified.

PARAMETER CONDITIONS MIN TYP MAX UNITS

Propagation Delay Time to é'LogicaI "o Ve = 5.0V 200 400 ns

(toao). of Logical 1" {tyq4), from Clock Ve = 10V 80 200 ns
or LoadtoQorQ

Propagation Delay Time to a Logical "0 Ve = 5.0V 200 400 ns

{toao). or Logical “1” {tyqq), from H to Vee = 10V 80 200 ns

Qor @

Clock Inhibit Set-up Time Vee = 5.0V 150 75 ns

Vee = 10V 60 30 ns

Serial input Set-up Time Vee = 5.0V 50 25 ns

i Vee = 10V 30 15 ns

Serial Input Hold Time Vee = 5.0V 50 0 ns

Vee = 10V 30 0 ns

Parallel Input Set-up Time Vee = 5.0V -150 75 ns

Vee = 10V 60 30 ns

Parallel Input Hold Time Vee = 5.0V 50 0 ns

- Vee = 10V 30 0 ns

Minimum Clock Pulse Width Vec = 5.0V 70 200 ns

o Vee = 10V 30 100 ns

Minimum Load Pulse Width Vee = 5.0V 85 180 ns

Vee = 10V 30 90 ns

Maximum Clock Frequency Vee = 5.0V 6.0 25 MHz

' Vge = 10V 12 50 MHz

Maximum Clock Rise and Fall Time Vee =5.0V 10 s

Vee = 10V 5.0 us

Input Capacitance (Cin) {Note 2) 50 pF

Power Dissipation Capacitaynce (Cpa) {Note _3) 65 pF

Note 1: “‘Absolute Maximum Ratings’’ are those values beyond which the safety of the device cannot be guaranteed. Except
for “Operating 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 périodic testing. - N

Note 3: Cpy determines the no Joad ac power consumption of any CMOS device. For complete explanation see 54C/74C
Family Characteristics application note, AN-90.

switching time waveforms

Ve —-

CLOCK
im0 Vee

CLOCK .5 Vee

twicLock) —|

SERIAL
weyr 08 Vee

tser twoto
el pse }1
5V,
weuts OF o
twiLoan!
Vee —]
oV ~—t

SHIFT/ gy
L0AD o

TwicLock)

Note A: The remaining six data and the serial input are low.
Note B: Prior to test, high level data is loaded into H input.
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truth table

INPUTS INTERNAL
SWIFT/ | CLOGK | oo | st |PARALLEL OUTPUTS °U;:“T
LOAD INHIBIT A...H Qa Qg
L X X X a...h a b h
H L L X X Qao Qgo Qo
H L t H X H Qan Qgn
H L t L X L Qan QGn
H H t X X Qa0 Qgo Qo

H=ViN(1). L= ViN)
X = irrelevant

1 = transition from Vin{Q) 10 ViN{1} '
a...h =thelevel at datainputs A thru H
Qap. Qgo. QHo = the level of Qp, Qp or Qyy, before the indicated input conditions were established
Qan. Qpn = the level of Qa or Qg before the most recent 1 transition of the clock

logic waveforms
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MM54C173/MM74C173

MM54C173/MM74C173 TRI-STATE® quad D flip-flop

general description
The MM54C173/MM74C173 TRI-STATE quad D

Tenth power TTL

Drive 2 LPTTL

INPUT € O

nPuTD O

1 =0 uTPUTC
I O 2 3 . B O 7

ouTPUT
DISANLE d

18 18 n 1 1”2 n 1]

flip flop is a monolithic complementary MOS compatible loads
(CMOS) integrated circuit constructed with N , L R :
and P-channel enhancement transistors. The four ® High noise immunity 0.45 Vee typ
D type flip flops operate synchronously from a = Low power
common clock. The TRI-STATE output allows the u Medi d ration
device to be used in bus organized systems. The edium speed operatio ,
outputs are placed in the TRI-STATE mode when ® . High impedance TRI-STATE’
either of the two output disable pins are in the . . .
logic “1* level. The input disable allows the flip ® Input disabled without gating the clock
flop to remain in their present states without
disrupting the clock. If either of the two input app|icati°ns
disables are taken to a logic “'1" level, the Q . .
outputs are fed back to the inputs and in this ® Automotive
manner the flip flops do not change state. 8 Data terminals
’ ®  Instrumentation
Clearing is enabled by taking the input to a logic "m Medical electronics
“1'" level. Clocking occurs on the positive going '
transition. m Alarm systems
B Industrial electronics
features ® Remote metering
® Supply voltage range 3V to 16V ® Computers
logic and connection diagrams
INPUT A
. Q
1]
ot [DT‘D: ouTPUTA
' :lutKO—D J
ElEllO—' p
o . 0 BATA
INPUT S B INPUT  INPUT INPUT INPUT  INPUT INPUT
Veo CLEAR DISABLE DISABLE

OUTPUT OUTPUT OUTPUT OUTPUT OUTPUT DUTPUT  CP
DISABLE DISABLE A [ c 0

TOPVIEW

] —% |0 ouTruTD
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absolute maximum ratings

Voltage at Any Pin {Note 1)

Operating Temperature ~ MM54C173
MM74C173

Storage Temperature

Maximum V¢ Voltage

Package Dissipation

Operating V¢ Range

Lead Temperature (Soldering, 10 sec)

electrical characteristics

0.3 to Ve +0.3V
-55°C to +125°C
—-40°C to +85°C
-65°C to +150°C
18V

500 mW

+3V to +15V
300°C

Min/max limits apply across temperature range unless otherwise specified.

PARAMETER CONDITIONS MIN TYP MAX | UNITS
CMOS TO CMOS )
. v Vee = 5.0V 35 \
Logical “1” Input Vol .
g put Voltage V(1) Vee = 10.0V 8 \'
. " Vee = 5.0V 1.5 \
Logical “0” In cc
gi put Voltage V n (o) Vee = 10.0V 2 v
. Vee = 5.0V 4.5 \
L I :'111 cc
ogica Output Voltage Vour1) Ve = 10.0V 9 v
. Vee = 5.0V 05 A
L | 0" Qut, cc
ogical “0' ‘u put Voltage VouTio) Vee = 10.0V 5 v
Logical 1" Input Current Iy Ve = 15.0V 0.005 1 uA
Logical 0" Input Current lyq) -1 —-0.005 HA
Output Current in High Impedance State Vee = 15V, \\jg Z 12\\// ggg} ﬁ:
Supply Current lgc Vge =18V 0.05 300 HA
Input Capacitance Any Input 5 pF
Propagation Delay Time to a Logical 0" (t,q0) Vee = 5.0V, C =50 pF, T, =25°C 220 400 ns
or Logical 1" {t,41 } From Clock to Output Vee = 10.0V, 