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RCA Advanced CMOS Logic 
Integrated Circuits 
The RCA ACI ACT series of Advanced CMOS Logic 
(ACL) integrated circuits include a broad line of products 
that match bipolar FAST' products in speed, 
performance, and logic-type output drive, but at CMOS 
power levels. The product line consists of CD54174AC
series types, which feature CMOS input-voltage-level 
compatibility, and CD54174ACT-series types, which are 
input-voltage-Ievel-compatible with LSTTL devices. 
Because of its low power consumption, ACL is more 
reliable than bipolar logic. This quality should make ACL 
the technology of choice in a number of applications, 
including computers, peripherals, and 
telecommunications, and in portable and military 
equipment. 

Featuring <3-ns propagation delays for gate products, 
ACL is the fastest complete CMOS logic family yet 
available. (By contrast, the standard propagation delay 
for CMOS logic is 95 ns, and for high-speed CMOS logic, 
9 ns.) ACL can operate at more than 150 MHz. Output 
drive capability is 24 rnA, compared with 6 rnA for 
HC/HCT. This capability enables ACL to drive 
transmission lines, yet still generate the voltages 
necessary to operate the receiving logic devices safely. 

Other key family features of the RCA ACL line include: 
• ESD protection in excess of 2kV - MIL-STD-883, 

Method 3015 
• SCR-Iatch-up-resistant CMOS process and circuit 

design 
• Balanced propagation delays 
• AC types feature 1.5-V to 5.5-V operation and balanced 

noise immunity at 30% of the supply 
• Reduced switching transient ("ground bounce") effects 

With the broad line of CMOS CD4000-series types 
currently available, together with performance offered by 
the RCA HC/HCT series of high-speed CMOS ICs and 
the RCA AC/ACT series of advanced high-speed CMOS 
logic ICs, the designer need not sacrifice speed for power 
consumption. Add the other classical advantages of 
CMOS, including high noise immunity and wide power 
supply and temperature ranges, and the decision to use 
CMOS logic is the choice. This family provides for the 
design of more cost-effective systems to serve high
speed market applications. 

'FAST is a Trademark of Fairchild Semiconductor Corp. 
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The device data shown for some types are indicated as 
product preview or advance information data. Product 
preview data are intended for engineering evaluation of 
product under development The type designations and 
data are subject to change or withdrawal, unless other
wise arranged. Advance information data are intended 
for guidance purposes in evaluating new product for 

equipment design. Such data arEi shown for types 
currently being designed for inclusion in our standard 
line of commercially available products. No obligations 
are assumed for notice of change or these devices. For 
current information on the status of product preview or 
advance information data programs, please contact your 
local GE Solid State sales office. 

Information furnished by GE is believed to be accurate 
and reliable. However, no responsibility is assumed by 
GE or its affiliates for its use; nor for any infringements 
of patents or other rights of third parties which may 
result from its use. No license is granted by implication 
or otherwise under any patent or patent rights of GE, 
RCA or Intersil. 

Copyright 1987 by GE Corporation 
(All rights reserved under 
Pan-American Copyright Convention) 
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Prod~ct Select.or., _~~,....-~-.,....,....~~....,.......,-_____ .,..... ___ ,..,..,.., _____ --,.. __ 

Index to Devices 
CMOS-Compatible Logic TTL~Compatible Logic 

Page Description Pins 
Plastic Pkg. t CERDIPt Plastic Pkg.t CERDIPt 

CD74ACOOEIM CD54ACOOF CD74ACTOOEIM CD54ACTOOF 48 Quad 2-lnput NAND Gate 14 
CD74AC02E1M CD54AC02F CD74ACT02E1M CD54ACT02F 52 Quad 2-lnput NOR Gate 14 
CD74AC04E1M CD54AC04F CD74ACT04E1M CD54ACT04F 56 Hex Inverter/Buffer 14 
CD74AC05E1M 'CD54AC05F CD74ACT05E1M CD54ACT05F 56 Hex Inverter/Buffer with Open-Drain 

Outputs 14 
CD74AC08E1M CD54AC08F CD74ACT08E1M CD54ACT08F 60 Quad 2-lnput AND Gate 14 
CD74AC10ElM CD54AC10F CD74ACT10ElM CD54ACT10F 64 Triple 3-lnput NAND Gate 14 
CD74AC14E1M CD54AC14F CD74ACT14E1M CD54ACT14F 69 Hex Inverting Schmitt Trigger 14 
CD74AC20ElM CD54AC20F CD74ACT20ElM CD54ACT20F 70 Dual 4-lnput NAND Gate 14 
CD74AC32E1M CD54AC32F CD74ACT32E1M CD54ACT32F 75 Quad 2-lnput OR Gate 14 
CD74AC74E1M CD54AC74F CD7 4ACT7 4E1M CD54ACT74F 79 Dual D Flip-Flop w/Set and Reset 14 
CD74AC86E1M CD54AC86F CD74ACT86E1M CD54ACT86F 85 Quad 2-lnput Exclusive-OR Gate 14 
CD74AC109E1M CD54AC109F CD74ACT109E1M CD54ACT109F 89 Dual J-K Flip-Flop w/Set and Reset 16 
CD74AC112E1M CD54AC112F CD74ACT112E1M CD54ACT112F 89 Dual J-K Flip-Flop w/Set and Reset 16 
CD74AC138E1M CD54AC138F CD74ACT138E1M CD54ACT138F 96 3-to-8-Line Decoder/Demultiplexer, 

Inverting 16 
CD74AC139E1M C054AC139F CD74ACT139E1M CD54ACT139F 102 Dual 2-to-4 Line Decoder/ 

Demultiplexer 16 
CD74AC151ElM CD54AC151F CD74ACT151ElM CD54ACT151F 107 8-lnput Multiplexer 16 
CD74AC153E1M CD54AC153F CD74ACI153E1M CD54ACT153F 113 Dual 4-lnput Multiplexer 16 
CD74AC157E1M CD54AC157F CD74ACT157E1M CD54ACT157F 119 Quad 2-lnput Multiplexer 16 
CD74AC158E1M CD54AC158F CD74ACT158E1M CD54ACT158F 119 Quad 2-lnput Multiplexer, Inverting 16 
CD74AC161ElM CD54AC161F CD74ACT161 ElM CD54ACT161F 125 Synchronous 4-Bit Binary Counter, 

Asynchronous Reset 16 
CD74AC163E1M CD54AC163F CD74ACT163E1M CD54ACT163F 125 Synchronous 4-Bit Binary Counter, 

Synchronous Reset 16 
CD74AC164E1M CD54AC164F CD74ACT164E1M CD54ACT164F 134 8-Bit Serial-In Parallel-Out Shift 

Register 14 
CD74AC17 4E1M CD54AC174F CD74ACT17 4E1M CD54ACT174F 140 Hex D-Type Flip-Flop w/Reset 16 
CD74AC175E1M CD54AC175F CD74ACT175E1M CD54ACT175F 146 Quad D-Type Flip-Flop w/Reset 16 
CD74AC191 ElM CD54AC191F CD74ACT191 ElM CD54ACT191 F 152 Synchronous 4-Bit Binary Up/Down 

Counter 16 
CD74AC193E1M CD54AC193F CD74ACT193E1M CD54ACT193F 161 Synchronous 4-Bit Binary Up/Down 

Counter 16 
CD74AC238E/M CD54AC238F CD74ACT238E1M CD54ACT238F 96 3-to-8-Line Decoder/ Demultiplexer 16 
CD74AC240ElM CD54AC240F CD74ACT240ElM CD54ACT240F 170 Octal Buffer Line Driver, 3-State, 

Inverting 20 
CD74AC241 ElM CD54AC241F CD74ACT241 ElM CD54ACT241 F 170 Octal Buffer/Line Driver, 3-State 20 
CD74AC244E1M CD54AC244F CD74ACT244E1M CD54ACT244F 170 Octal-Buffer/Line Driver, 3-State 20 
CD74AC245E1M CD54AC245F CD74ACT245E1M CD54ACT245F 176 Octal-Bus Transceiver, 3-State 20 
CD74AC251ElM CD54AC251F CD74ACT251ElM CD54ACT251 F 182 8-lnput Multiplexer, 3-State 16 
CD74AC253E1M CD54AC253F CD74ACT253E1M CD54ACT253F 188 Dual4-lnput Multiplexer, 3-State 16 
CD74AC257E1M CD54AC257F CD74ACT257E1M CD54ACT257F 194 Quad 2-lnput Multiplexer, 3-State 16 
CD74AC258E1M CD54AC258F CD74ACT258E1M CD54ACT258F 194 Quad 2-lnput Multiplexer, 3-State 16 
CD74AC273E1M CD54AC273F CD74ACT273E1M CD54ACT273F 200 Octal D-Type Flip-Flop w/Reset 20 
CD74AC280ElM CD54AC280F CD74ACT280ElM CD54ACT280F 206 8-Bit Odd/Even Parity 

Generator/Checker 14 
CD74AC283E1M CD54AC283F CD74ACT283E1M CD54ACT283F 210 4-Bit Full Adder w/Fast Carry 16 
CD74AC299E1M CD54AC299F CD74ACT299E1M CD54ACT299F 214 8-Bit Universal Shift Register, 

3-State 20 
CD74AC323E1M CD54AC323F CD74ACT323E1M CD54ACT323F 214 8-Bit Universal Shift Register, 

3-State, (With Synchronous Reset) 20 
CD74AC373E1M CD54AC373F CD74ACT373E1M CD54ACT373F 222 Octal Transparent Latch, 3-State 20 
CD7 4AC37 4E1M CD54AC374F CD7 4ACT37 4E1M CD54ACT374F 229 Octal 0 Flip-Flop, 3-State 20 
CD74AC533E1M CD54AC533F CD74ACT533E1M CD54ACT533F 222 Octal Transparent Latch, 3-State, 

Inverting 20 
CD74AC534E1M CD54AC534F CD74ACT534E1M CD54ACT534F 229 Octal 0 Flip-Flop, 3-State, Inverting 20 
CD74AC540ElM CD54AC540F CD74ACT540ElM CD54ACT540F 236 Octal Buffer/Line Driver, 3-State, 

Inverting 20 
CD74AC541ElM CD54AC541F CD74ACT541 ElM CD54ACT541F 236 Octal Buffer/Line Driver, 3-State 20 
CD74AC563E1M CD54AC563F CD74ACT563E1M CD54ACT563F 242 Octal Inverting Transparent Latch, 

3-State 20 
CD74AC564E1M CD54AC564F CD74ACT564E1M CD54ACT564F 249 Octal D-Type Flip-Flop, 3-State, 

Inverting 20 
CD74AC573E1M CD54AC573F CD74ACT573E1M CD54ACT573F 242 Octal Transparent Latch, 3-State 20 
CD74AC574E1M CD54AC574F CD74ACT574E1M CD54ACT574F 249 Octal D-Type Flip-Flop, 3-State 20 
CD74AC623E1M CD54AC623F CD74ACT623E1M CD54ACT623F 256 Octal-Bus Transceiver, 3-State, 

Non-Inverting 20 

4 __ ~ ___ ~ _________________________ ~ __________ _ 



PrQduct $electQrs 

Index to Devices (Cont'd) 

CMOS-Compatible Logic TTL-Compatible Logic 
Page Description Pins 

Plastict CERDIPt Plastict CERDIPt 

CD74AC646EN/M CD54AC646F CD74ACT646EN/M CD54ACT646F 262 Octal Bus Transceiver/Register, 
3-State 24 

CD74AC647EN/M CD54AC647F CD74ACT647EN/M CD54ACT647F 269 Octal-Bus Transceiver/Register 
with Open. Drain, Non-Inverting 24 

CD74AC648EN/M CD54AC648F CD74ACT648EN/M CD54ACT648F 262 Octal Bus Transceiver/Register, 
3-State, Inverting 24 

CD74AC649EN/M CD54AC649F CD74ACT649EN/M CD54ACT649F 269 Octal-Bus Transceiver/Register 
with Open Drain, Inverting 24 

CD74AC651 EN/M CD54AC651F CD74ACT651EN/M CD54ACT651 F 276 Octal-Bus Transceiver/Register, 
3-State, Inverting 24 

CD74AC652EN/M CD54AC652F CD74ACT652EN/M CD54ACT652F 276 Octal-Bus Transceiver/Register, 
3-State, Non-Inverting 24 

CD74AC653EN/M CD54AC653F CD74ACT653EN/M CD54ACT653F 283 Octal-Bus Transceiver/Register; 
Open-Drain (A Side); 3-State 
(B Side); Inverting 24 

CD74AC654EN/M CD54AC654F CD74ACT654EN/M C054ACT654F 283 Octal-Bus Transceiver/Register; 
Open-Drain (A Side); 3-State 
(B Side); Non-Inverting 24 

C074AC7060ElM C054AC7060F C074ACTl060ElM C054ACT7060F 291 14-Stage Binary Counter with 
Oscillator 20 

C074AC7201 ElM C054AC7201 F C074ACT7201 ElM C054ACT7201 F 293 512 x 9-Bit Parallel FIFO 28 
CD74AC7202E1M C054AC7202F C074ACT7202E1M C054ACTl202F 293 1024 x 9-Bit Parallel FIFO 28 
C074AC7623E1M C054AC7623F C074ACTl623E1M C054ACTl623F 294 Octal-Bus Transceiver, 3-State 

(B Side), Open-Drain (A Side), 
Non-Inverting 20 

tPackage Suffix 
E - Dual-In-Line Plastic 

EN - Dual-In-Line Narrow-Body Plastic 
F - Dual-In-Line Frit-Seal Ceramic 
M - Small Outline 

__________________________________________ ~------------~-----5 



Product Selectors 

Product Selection Guide 

Type . Function/Description Classification Page 

CD54n4 NAND/NOR Gates 

AC/ACTOO Quad 2-lnput NAND Gate SSI 48 
AC/ACT02 Quad 2-lnput NOR Gate SSI 52 
AC/ACT10 Triple 3-lnput NAND Gate SSI 64 
AC/ACT20 Dual 4-lnput NAND Gate SSI 70 

AND/OR/EXCLUSIVE-OR Gates 

AC/ACT08 Quad 2-lnput AND Gate SSI 60 
AC/ACT32 Quad2"lnput OR Gate SSI 75 
AC/ACT86 Quad 2-lnput EXCLUSIVE-OR Gate SSI 85 

Inverters/Buffers/Bus Drivers 

AC/ACT04 Hex I nveder/Buffer SSI 56 
AC/ACT05 Hex Inverter/Buffer with Open-Drain Outputs SSI 56 
AC/ACT240 Octal Buffer/Line Driver; 3-State; Inverting MSI 170 
AC/ACT241 Octal Buffer/Line Driver; 3-State MSI 170 
AC/ACT244 Octal Buffer/Line Driver; 3-State MSI 170 
AC/ACT540 Octal Buffer/Line Driver; 3-State; Inverting MSI 236 
AC/ACT541 Octal Buffer/Line Driver; 3-State MSI 236 

Flip-Flops 

AC/ACT74 Duai ~ Type Flip-Flop with Set and Reset; Positive-Edge Trigger FF 79 
AC/ACT109 Dual JK Flip-Flop with Set.and Reset; Positive-Edge Trigger FF 89 
AC/ACT112 Dual JK Flip-Flop with Set and Reset; Negative-Edge Trigger FF 89 
AC/ACT174 Hex D-Type Flip-Flop with Reset; Positive-Edge Trigger MSI 140 
AC/ACT175 Quad D-Type Flip-Flop with Reset; Positive-Edge Trigger MSI 146 
AC/ACT273 Octal D-Type Flip-Flop with Reset; Positive-Edge Trigger MSI 200 
AC/ACT374 Octal D-Type Flip-Flop; Positive-Edge Trigger; 3-State MSI 229 
AC/ACT534 Octal D"Type Flip-Flop; Positive-Edge Trigger; 3-State; Inverting MSI 229 
AC/ACT564 Octal D.-Type Flip-Flop; Positive-Edge Trigger; 3-State; Inverting MSI 249 
AC/ACT574 Octal D-Type Flip-Flop; Positive-Edge Trigger; 3-State MSI 249 

Shift/FIFO Buffer/Multiport Registers 

AC/ACT164 8-Bit Serial-In/Parallel-Out Shift Register MSI 134 
AC/ACT299 8-Bit Universal Shift/Storage Register; 3-State; Asynchronous Reset MSI 214 
AC/ACT323 8-Bit Universal S~ift/Storage Register; 3-State; Synchronous Reset MSI 214 
AC/ACT7201 512 x 9-Bit Parallel FIFO MSI 293 
AC/ACT7202 1024 x 9-Bit Parallel FIFO MSI 293 

Arithmetic Circuits 

AC/ACT280 9-Bit Odd/Even Parity Generator/Checker MSI 206 
AC/ACT283 4-Bit Full Adder with Fast Carry MSI 210 

Counters 

AC/ACT161 Presettable Synchronous 4-Bit Binary Counter; Asynchronous Reset MSI 125 
AC/ACT163 Presettable Synchronous 4-Bit Binary Counter; Synchronous Reset MSI 125 
AC/ACT191 Presettable Synchronous 4-Bit Binary Up/Down Counter MSI 152 
AC/ACT193 Presettable Synchronous 4-Bit Binary Up/Down Counter with Reset MSI 161 
AC/ACT7060 14-Stage Binary Ripple Counter with Oscillator MSI 291 

Digital Multiplexers/Demultiplexers 

AC/ACT138 3-to-8-Line Decoder/Demultiplexer; Inverting MSI 96 
AC/ACT139 Dual 2-to-4-Line Decoder/Demultiplexer MSI 102 
AC/ACT151 8-lnput Multiplexer MSI 107 
AC/ACT153 Dual 4-lnput Multiplexer MSI 113 
AC/ACT157 Quad 2-lnput Multiplexer MSI 119 
AC/ACT158 Quad 2-lnput Multiplexer; Inverting MSI 119 
AC/ACT238 3-to-8-Line Decoder/Demultiplexer MSI 96 
AC/ACT251 8-lnput Multiplexer; 3-State MSI 182 
AC/ACT253 Dual4-lnput Multiplexer; 3-State MSI 188 
AC/ACT257 Quad 2-lnput Multiplexer; 3-State; Non-Inverting Outputs MSI 194 
AC/ACT258 Quad 2-lnput Multiplexer; 3-State; Inverting Outputs MSI 194 

8 



___________________ ....... _________ Product Selectors 

Product Selection Guide (Cont'd) 

Type Function/Description Classification Page 

CD54174 Decoders/Encoders 

AC/ACT138 3-to-8-Line Decoder/Demultiplexer; Inverting MSI 96 
AC/ACT139 Dual 2-to-4-Line Decoder/Demultiplexer MSI 102 
AC/ACT238 3-to-8-Line Decoder/Demultiplexer MSI 96 

'Bus Transceivers 

AC/ACT245 Octal-Bus Transceiver; 3-State MSI 176 
AC/ACT623 Octal-Bus Transceiver; 3-State MSI 256 
AC/ACT646 Octal-Bus Transceiver/Register; 3-State MSI 262 
AC/ACT647 Octal-Bus Transceiver/Register with Open Drain MSI 269 
AC/ACT648 Octal-Bus Transceiver/Register; 3-State; Inverting MSI 262 
AC/ACT649 Octal-Bus Transceiver/Register with Open Drain; Inverting MSI 269 
AC/ACT651 Octal-Bus Transceiver/Register; 3-State; Inverting MSI 276 
AC/ACT652 Octal-Bus Transceiver/Register; 3-State MSI 276 
AC/ACT653 Octal-Bus Transceiver/Register; Open-Drain (A Side); 

3-State (B Side); Inverting MSI 283 
AC/ACT654 Octal-Bus Transceiver/Register; Open-Drain (A Side) 

3-State (B-Side) MSI 283 
AC/ACT7623 Octal-Bus Transceiver; 3-State (B Side); Open-Drain (A Side) MSI 294 

Schmitt Trigger 

AC/ACT14 Hex Inverting Schmitt Trigger SSI 69 

Latches 

AC/ACT37,3 Octal Transparent Latch; 3-State MSI 222 
AC/ACT533 Octal Transparent Latch; 3-State; Inverting MSI 222 
AC/ACT563 Octal Transparent Latch; 3-State; Inverting MSI 242 
AC/ACT573 Octal Transparent Latch; 3-State MSI 242 

________________________________________________ ~-----------------7 
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Product Classification Chart 

GATES MULTIVIBRATORS 

SilJgle~level Multi-level FIip-Flops/Latches 

ORlANDI Buffers Bus Decodersl Schmitt 
NOR/NAND Exclusive-OR Line-Drivers Drivers Encoders Trigger Flip-Flops Latches 

CD54n4AC/ACT CDS4n4/AC/ACT CD54/74ACI ACT 

AC/ACT02 AC/ACTOO AC/ACT08 AC/ACT240 AC/ACT240 AC/ACT138 AC/ACT14 AC/ACT74 AC/ACT373 

AC/ACT10 AC/ACT32 AC/ACT241 AC/ACT241 AC/ACT139 AC/ACT109 AC/ACT533 

AC/ACT20 AC/ACT86 AC/ACT244 AC/ACT244 AC/ACT238 AC/ACTl12 AC/ACT563 

AC/ACT540 AC/ACT540 AC/ACT174 AC/ACT573 

AC/ACT541 AC/ACT541 AC/ACT175 

AC/ACT273 

AC/ACT374 

AC/ACT534 

AC/ACT564 

AC/ACT574 
" 

Inverters 

AC/ACT04 

AClACT05. 

REGISTERS COUNTERS ARITHMETIC CIRCUITS 

FIFO 
MULTIPLEXERSI INTERFACE 

Adders! Parity 
Shift 

Buffer 
Synchronous DEMULTIPLEXERS CIRCUITS 

Comparators 
Generatorl 

Checker 

CD54n4AC/ACT CDS4n4AC/ACT CD54n4AC/ACT CDS4/74ACI ACT CD54n4AC/ACT 

AC/ACT164 AC/ACT7201 AC/ACT161 AC/ACT138 Bus AC/ACT283 AC/ACT280 

AC/ACT299 AC/ACT7202 AC/ACT163 AC/ACT139 Transceivers 
AC/ACT323 AC/ACT191 AC/ACT151 

AC/ACT193 AC/ACT153 AC/ACT245 

AC/ACTlO60 AC/ACT157 AC/ACT623 

AC/ACT158 AC/ACT646 

AC/ACT238 AC/ACT647. 

AC/ACT251 AC/ACT648 

AC/ACT253 AC/ACT649· 

AC/ACT257 AC/ACT651 

AC/ACT258 AC/ACT652 

AC/ACT653. 

AC/ACT654. 

ACI ACTl623 • 

• Open Dndn (one side) 

8~~~~ ________ ~ ______________ ~ ________ ~ __________________ ~ 



------------------------------<1 Product Selector. 

Cross-Reference Guide 

Industry Type RCA Replacement Type Industry Type RCA Replacement Type Industry Type RCA Replacement Type 

54ACOOD CD54ACOOF 74ACOOP CD74ACOOE 74ACOOS CD74ACOOM 
54AC02D CD54AC02F 74AC02P CD74AC02E 74AC02S CD74AC02M 
54AC04D CD54AC04F 74AC04P CD74AC04E 74AC04S CD74AC04M 
54ACOSD CD54ACOSF 74AC05P CD74AC05E 74AC05S CD74AC05M 
54AC08D CD54AC08F 74AC08P CD74AC08E 74AC08S CD14AC08M 

54AC10D CD54AC10F 74AC10P CD74AC10E 74AC1OS CD74AC10M 
54AC14D CD54AC14F 74AC14P CD74AC14E 74AC14S CD74AC14M 
54AC20D CD54AC20F 74AC20P CD74AC20E 74AC20S CD74AC20M 
54AC32D CD54AC32f 74AC32P CD74AC32E 74AC32S CD74AC32M 
54AC74D CD54AC74F 74AC74P CD74AC74E 74AC74S CD74AC74M 

54AC86D CD54AC86F 74AC86P CD74AC86E 74AC86S CD74AC86M 
54AC109D CD54AC109F 74AC109P CD74AC109E 74AC109S CD74AC109M 
54ACl12D CD54ACl12F 74ACl12P CD74ACl12E 74AC112S CD74ACl12M 
54AC138D CD54ACl38F 74ACl38P CD74ACl38E 74AC138S CD74AC138M 
54ACl39D CD54ACl39F 74ACl39P CD74AC139E 74ACl39S CD74AC139M 

54AC151D CD54AC151F 74AC151P CD74AC151E 74AC151S CD74AC151M 
54AC153D CD54ACl53F 74ACl53P CD74ACl53E 74AC153S CD74AC153M 
54AC157D CD54AC157F 74AC157P CD74AC157E 74AC157S CD74AC157M 
54AC158D CD54AC158F 74ACl58P CD14AC158E 74AC158S CD74ACl58M 
54AC161D CD54AC161F 74AC161P CD74AC161E 74AC161S CD74AC161M 

54ACl63D CD54ACl63F 74ACl63P CD74ACl63E 74ACl63S CD74AC163M 
54ACl64D CD54ACl64F 74ACl64P CD74ACl64E 74ACl64S CD74ACl64M 
54AC174D CD54AC174F 74AC174P CD74AC174E 74AC174S CD74AC174M 
54AC175D CD54AC175F 74AC175P CD74AC175E 74AC175S CD74AC175M 
54AC191D CD54AC191F 74AC191P CD74AC191E 74AC191S CD74AC191M 

54ACl93D CD54ACl93F 74AC193P CD74ACl93E 74ACl93S CD74ACl93M 
54AC238D CD54AC238F 74AC238P CD74AC238E 74AC238S CD74AC238M 
54AC240D CD54AC240F 74AC240P CD74AC240E 74AC240S CD74AC240M 
54AC241D CD54AC241F 74AC241P CD74AC241E 74AC241S CD74AC241M 
54AC244D CD54AC244F 74AC244P CD74AC244E 74AC244S CD74AC244M 

54AC245D CD54AC245F 74AC245P CD74AC245E 74AC245S CD74AC245M 
54AC251D CD54AC251F 74AC251P CD74AC251E 74AC251S CD74AC251M 
54AC253D CD54AC253F 74AC253P CD74AC253E 74AC253S CD74AC253M 
54AC257D CD54AC257F 74AC257P CD74AC257E 74AC257S CD74AC257M 
54AC258D CD54AC258F 74AC258P CD74AC258E 74AC258S CD74AC258M 

54AC273D CD54AC273F 74AC273P CD74AC273E 74AC273S CD74AC273M 
54AC2BOD CD54AC2BOF 74AC2BOP CD74AC2BOE 74AC2BOS CD74AC2BOM 
54AC263D CD54AC263F 74AC283P CD74AC263E 74AC263S CD74AC263M 
54AC299D CD54AC299F 74AC299P CD74AC299E 74AC299S CD74AC299M 
54AC323D CD54AC323F 74AC323P CD74AC323E 74AC323S CD74AC323M 

54AC373D CD54AC373F 74AC373P CD74AC373E 74AC373S CD74AC373M 
54AC374D CD54AC374F 74AC374P CD74AC374E 74AC374S CD74AC374M 
54AC533D CD54AC533F 74AC533P CD74AC533E 74AC533S CD74AC533M 
54AC534D CD54AC534F 74AC534P CD74AC534E 74AC534S CD74AC534M 
54AC540D CD54AC540F 74AC540P CD74AC540E 74AC540S CD74AC540M 

54AC541D CD54AC541F 74AC541P CD74AC541E 74AC541S CD74AC541M 
54AC563D CD54AC563F 74AC563P CD74AC563E 74AC563S CD74AC563M 
54AC564D CD54AC564F 74AC564P CD74AC564E 74AC564S CD74AC564M 
54AC573D CD54AC573F 74AC573P CD74AC573E 74AC573S CD74AC573M 
54AC574D CD54AC574F 74AC574P CD74AC574E 74AC574S CD74AC574M 

54AC623D CD54AC623F 74AC623P CD74AC623E 74AC623S CD74AC623M 
54AC646D CD54AC646F 74AC646P CD74AC646EN 74AC648S CD74AC646M 
54AC647D CD54AC647F 74AC647P CD74AC647EN 74AC647S CD74AC647M 
54AC648D CD54AC648F 74AC648P CD74AC648EN 74AC648S CD74AC648M 
54AC649D CD54AC649F 74AC649P CD74AC649EN 74AC649S CD74AC649M 

54AC651D CD54AC651F 74AC651P CD74AC651 EN 74AC651S CD74AC651M 
54AC652D CD54AC652F 74AC652P CD74AC652EN 74AC652S CD74AC652M 
54AC653D CD54AC653F 74AC653P CD74AC653EN 74AC653S CD74AC653M 
54AC654D CD54AC654F 74AC654P CD74AC654EN 74AC654S CD74AC654M 
54AC7060D CD54AC7060F 74AC70BOP CD74AC7060E 74AC7060S CD74AC7060M 

54AC7201D CD54AC7201 F 74AC7201P CD74AC7201 E 74AC7201S CD74AC7201 M 
54AC7202D CD54AC7202F 74AC7202P CD74AC7202E 74AC7202S CD74AC7202M 
54AC7623D CD54AC7623F 74AC7623P CD74AC7623E 74AC7623S CD74AC7623M 
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Product· Selector. 

Cross-Reference Guide 

Industry Type RCA Replacement Type' Indut!lry Type RCA Replacement Type Industry Type RCA Replacamanl Type 

54ACTOOD CD54ACTOOF 74ACTOOP; CD74ACTOOE 741\CTOOS CD74ACTOOM 
54ACT02D' CD54ACT02F 74ACT02P CD74ACT02E 74ACT02S CD74ACT02M 
54ACT04D CD54ACT04F 74ACT04P CD74ACT04E 74ACT04S CD74ACT04M 
54ACTOSD CD54ACT05F 74ACT05P . CD74ACT05E 74ACTOSS CD74ACT05M 
54AOT08D OD54ACT08F 74ACTOSP OD74ACT08E 74ACTOSS OD74ACT08M 

54AOT100 CD54ACT1OF 74ACT10P, OD74ACT10E 74ACT1OS OD74ACT10M 
54ACT14D OD54A0T14F 74ACT14P OD74ACT14E 74ACT14S OD74ACT14M 
54ACT20D OD54ACT20F 74ACT20P OD74ACT20E 74AOT20S OD74ACT20M 
54ACT32D CD54AOT32F 74ACT32P CD74ACT32E 74AOT32S: OD74ACT32M 
54ACT74D OD54ACT74F 74ACT74P OD74ACT74E 74ACT74S .QD74ACT74M 

54ACT86D OD54ACT86F 74ACT86P CD74ACT88E 74ACT86S OD74ACT86M 
54ACT109D OD54ACT109F 74ACT109P .' OD74ACT109E 74ACT109S CD74ACT109M 
54AOTl12D OD54ACT112F 74ACT112P OD74ACT112E 74AOT112S OD74ACT112M 
54ACT138D CD54ACT138F 74ACT138P CD74ACT138E 74A0T138S OD74ACT138M 
54ACT139D . OD54ACT139F 74ACT139P . OD74ACT139E 74ACT139S CD74ACT139M 

54A0T151 0 0D54ACT151F 74ACT151P OD74A0T151E 74AOT151S OD74ACT151M 
54AOT153D 0D54ACT153F 74ACT153P OD74ACT153E 74ACT153S OD74ACT153M 
54AOT157D OD54AOT157F 74AOT1S7P OD74ACT157E 74ACT157S OD74ACT157M 
54ACT158D 0D54ACT158F 74AOT158P CD74ACT158E 74AOT158S OD74ACT158M . 
54ACT1610 0D54AOT161F 74ACTt61P CD74ACT161 E 74AOT161S CD74ACT161M 

54ACT163D ' OD54ACT163F 74ACT163P CD74ACT163E 74AOT163S CD74ACT163M 
54ACT164D 0D54ACT164F 74ACT164P OD74ACT164E 74ACT164S OD74ACT164M 
54AOT174D OD54ACT174F 74ACT174P CD74AOT174E 74ACT174S CD74ACT174M 
54ACT175D CD54ACTt75F 74AOT175P CD74ACT175E 74AOT175S OD74ACT175M 
54AOT191D 0D54ACT191F 74A0T191P OD74ACT191E 74AOT191S OD74ACT191M 

54ACT193D 0D54ACT193F 74AOT193P CD74ACT193E 74AOT193S CD74AOT193M 
54AOT238D OD54ACT238F 74AOT238P OD74ACT238E 74AOT238S CD74AOT238M 
54ACT240D OD54AOT240F 74AOT240P CD74ACT240E 74ACT240S OD74ACT240M 
54AOT241D OD54AOT241 F 74ACT241P CD74ACT241E 74AOT241S OD74ACT241M 
54ACT244D OD54AOT244F 74ACT244P CD74ACT244E 74AOT244S CD74ACT244M 

54ACT245D 0D54AOT245F 74ACT245P CD74ACT245E 74AOT245S CD74ACT245M 
54AOT2510 OD54AOT251 F 74ACT251P OD74ACT251E 74ACT251S OD74ACT251M 
54AOT253D 0D54ACT253F 74AOT253P OD74ACT253E 74AOT253S OD74AOT253M 
54AOT257D OD54ACT257F 74AOT257P CD74AOT257E 74AOT257S CD74ACT257M 
54AOT258D OD54AOT258F 74AOT258P CD74ACT258E 74ACT258S' OD74AOT258M 

54ACT273D OD54ACT273F 74ACT273P CD74AOT273E 74AOT273S CD74ACT273M 
54ACT280D OD54AOT280F 74AOT280P CD74AOT280E 74AOT280S OD74ACT280M 
54AOT283D OD54AOT283F 74A0T283P OD74ACT283E 74AOT283S OD74AOT2a3M 
54ACT299D OD54ACT299F 74AOT299P CD74ACT299E 74ACT299S OD74ACT299M 
54AOT323D OD54AOT323F 74AOT323P OD74AOT323E 74AOT323S OD74ACT323M 

54AOT373D 0D54ACT373F 74ACT373P CD74ACT373E 74AOT373S CD74ACT373M 
54AOT374D OD54AOT374F 74AOT374P CD74AOT374E 74ACT374S CD74ACT374M 
54AOT533D OD54ACT533F 74AOT533P OD74ACT533E 74ACT533S OD74ACT533M 
54AOT534D 0D54ACT534F 74AOT534P CD74ACT534E 74AOT534S OD74ACT534M 
54ACT540D OD54ACT540F 74ACT540P OD74ACT540E 74AOT540S OD74ACT540M 

54ACT5410 OD54ACT541F 74AOT541P CD74ACT541E 74AOTs41S OD74AOT541M 
54AOT583D OD54ACT5e3F 74AOT563P OD74AOT583E 74ACT583S OD74ACT583M 
54ACT564D OD54AOT564F 74AOT564P CD74AOT564E 74AOT564S OD74ACT564M 
54AOT573D CD54ACT573F 74AOT573P CD74AOT573E 74AOT573S CD74ACT573M 
54AOT574D OD54AOT574F 74ACT574P OD74ACT574E 74ACT574S CD74AOT574M 

54ACT623D. 0D54ACT623F 74ACT623P CD74AOT623E '74AOT623S. CD74AOT623M 
54ACT648D CD54AOT648F 74ACT648P OD74ACT648EN 74AOT648S OD74ACT648M 
54AOT647D CD54ACT647F 74ACT647P CD74AC:r647EN 74AOT647S CD74ACT647M 
54ACT648D OD54AOT648F 74ACT648P CD74AOT648EN 74ACT648S OD74ACT648M 
54ACT649D CD54ACT649F 74ACT649P OD74ACT649EN 74AOT649S OD74ACT649M 

54ACT651 0 CD54AOT651F 74ACT651P CD74ACT651EN 74ACT651S CD74ACT651M 
54ACT652D OD54AOT652F 74ACT652P OD74ACT652EN 74ACT652S OD74ACT652M 
54ACT853D OD54ACT853F 74ACT853P OD74ACT853EN 74ACT653S OD74ACT653M 
54AOT654D OD54ACT654F 74AOT654P . CD74ACT654EN 74ACT654S OD74ACT654M 
54AOT7080D CD54AOT7080F 74ACT7080P CD74ACT7060E 74AOT7080S OD74AOT7060M 

54ACT7201D . 0D54ACT7201 F 74A0T7201 P . OD74ACT7201 E 74ACT7201S CD74AOT7201M 
54ACT7202D CD54ACT7202F 74ACT7202P CD74ACT7202E 

I 
74AOT7202S OD74ACT7202M 

54AOT7623D OD54ACT7623F 74ACT7623P OD74ACT7623E 74AOT7623S CD74ACT7623M 
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Packages 

Typical Dual-In-Llne Typical Dual-In-Llne 
Plastic Package Frlt-Seal Ceramic (CERDIP) Package 

Typical SO (Small Outline) 
Plastic Package 

Ordering Information 

CD 74AC 245 

RCA Advanced CMOS Digital Logic -.J J 
Temperature Range Family 
74AC = Commercial Advanced CMOS 
54AC = Military Advanced CMOS 
74ACT = Commercial TTL-Compatible 

Advanced CMOS 
54ACT = Military TTL-Compatible 

Advanced CMOS 

Device Type _____ ---' 

E 

Package Code _______ ---' 

Temperature Range 

E = Plastic DIP 
EN = Narrow-Body 24-Lead Plastic DIP 
F = Frit-Seal Ceramic DIP 
M = Small Outline 

All packages when properly derated can be operated at 125· C. 

x 

L_v_ 
x = Burn-in 

At low temperature, limit for E and M packages is -40·C, for F package, -55·C. 

Package Outlines 
The package outlines indicated above are shown in the dimensional outlines section. 

____________________________________ ~------------------------------------------------------11 
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FEATURES 

The RCA ACL series of Advanced High-Speed CMOS 
Integrated Circuits Is comprised of a broad range of logic 
types equivalent In performance and speed to FAST. AS 
(Advanced Schottky). and S (Schottky) bipolar types. but 
superior In that they require substantially less power in 
logic operations. Each CMOS circuit function is offered in 
two basic logic series. as follows: 

1. CD54/74ACTXXX-•• rle. type •• These types feature 
TTL input-voltage-level compatibility and. using the 
same standardized pin-outs. provide reduced'power
consumption alternatives to the very high power 
consumption of the FAST. AS. and S bipolar logic 
series types. 

2. CD54/74ACXXX-•• rl •• types. These types feature 
CMOS input-voltage-level compatibility and. using 
the same standardized pin-outs. provide enhanced 
system performance (better system noise margin) at 
speedssimilarto those of FAST. AS. andS logic series 
types. 

The AC/ACT family consists of a comprehensive set of 
octal buffers. octal latches. octal flip-flops. octal transceivers 
in both the classic 200-series pin-out and the newer 500-
series flow-through pin-out. In addition. selected SSI 
inverters. gates. flip-flops. Schmitt triggers. plus selected 
MSI counters. registers. multiplexers. decoders. arithmetic 
functions. and FIFO's are included for a total of 63 circuits. 
in both the ACT and AC series; more types are planned. 

ACL Family Feature. 

Following Is a listing of the features of the ACL family of 
logic devices. 
• Functionally and pin-compatible with industry 54 and 74 

bipolar types In the FAST. AS. and S series 
• CMOS rail-to-raii output swing for maximum noise 

margins 
• Fanout (over temperature): 

2400 ACL Loads 
15 FAST Loads 
48 AS Loads 

• Wide operating-temperature ranges: 
Plastic (DIP) and Small-Outline 74 series: -40 to +125° C 
Ceramic (CERDIP) 54 series: -55 to +125°C 
NOTE: FAST. AS. and S series types are rated for only 0 

to +70°C 
• Balanced propagation and output transition times 
• Significant power reduction compared to FAST. AS. and 

S TTL logic. resulting in improved equipment reliability 
• Outputs reliably drive 50-ohm lines (74 series) arid 75-

ohm lines (54 series) without need for terminations 
• Meets JEDEC Standard No. 20; presently. in draft (non

issued) form 
a Octal types have typically a 1-volt peak simultaneous 

switching-voltage transient. similar to FAST series 
a CMOS input com"atible 

Table I. P.rformance Comparllon of AC/ACT and FAST LogIc Function •• 
Characterlltlc 74 Serl.1 AC/ACT 74 Serle. FAST 

1. Power Conlumptlon (mW): Frequency (MHz) Frequency (MHz) 

0 1 10 0 1 10 
Four-stage counter (191 ) 0.44 5.5 55 204 224 306 
Octal transceiver (245) 0.44 39 390 468 514 702 

2. Op.ratlng Voltage (volts): 
AC: 1.5 to 5.5 

ACT: 4.5 to 5.5 ·4.75 to 5.25 
3. Operetlng Temparature Range (0 C): 

-40 to +.125 o to +70 
4. Nol .. MargIn (voltl): 

(Vcc=4.5 V. rated load) 
FAST to FAST - 0.4/0.3 
AC to AC (High/Low) 1.25/1.25 -
ACT to ACT 1.8/0.36 -

5. Input Switching Voltage Variation over tha Operating Temperature Range (mV): 
Va±50 Va ±200 

I. Output Drive Current (mA): 
(Vcc=4.5 V) (lodIOH) 
SSIIMSI Logic ±24 +20/-1 
3-State Buffers ±24 +24/-3 
Bus Drivers ±24 +64/-15 

7. Propagation Delay (nl): 
(tPHVipLH) 
Octal Buffer (240) 7.817.8 6/9 
Flip-Flop (74) 9.4/9.4 10.5/8.5 

I. Input Current (PA): 
I,L +1 +1600 
I'H -1 -20 

9. Three-Stat. Output Current (PA): ±5 ±50 

14 ________ ~--------__ --------------__ --------------__________ ___ 



Serl .. Fe.ture. 

Following are the special features of the AC series of 
Advanced CMOS High-Speed ICs. 

• 1.5- to 5.5-volt operation 

• High noise immunity: 
N,L = N,H = 30% for Vee = 3 to 5 volts 
N,L = N,H = 20% for Vee = 1.5 to 3 volts 

Following are the special features of the ACT Series of 
Advanced CMOS High-Speed ICs. 

• 4.5 to 5.5-volt operation 

• Direct TTL input logic compatible: 
V,L = 0.8 volt (max); V,H = 2 volts (min) 

• Similar to FAST specifications except for the 64 
milliampere IOL of FAST drivers 

Comparison 0' AC/ACT Logic Types with FAST/AS Typ .. 

RCA AC and ACT types have many outstanding advantages 
when compared with the conventional high-current bipolar 
FAST and AS logic types. The Advanced CMOS Logic AC 
and ACT types can replace the bipolar types in existing 
equipment and in new equipment designs requiring devices 
that operate atfrequencies up to 100 MHz. Table I compares 
the significant operating characteristics of theAC and ACT 
CMOS types with those of the bipolar FAST logic family. 

ACL IC Proce.s and Structure 

Advanced CMOS high-speed products are fabricated with 
an advanced small-geometry CMOS process and design 
rules that are tailored to meet the specified high speed and 
high output-drive current, and to tame the high switching
current transients associated with high-speed deSigns. Fig. 
1 shows the cross sectfon of an AC/ ACT chip. The starting 
material Is a p-substrate topped with a thin p-epitaxial 
surface layer; hence, this process is an n-well type. The 
epitaxial surface serves essentially to eliminate SCR latch
up and provides for a low-impedance ·surface-conduction 
path that enhances electrostatic discharge capability. The n 
and p diffusions are ion-implanted. Polysilicon gates having 
an effective length of 1.5 microns are deposited over a thin 
250-angstrom gate oxide. Active source and drain areas are 
automatically aligned to the separate gates with the 
polysilicon gates acting as a mask. Thisstructure drastically 

NMOS TRANSISTOR 

Technical Overview 

reduces the parasitic capacitances between the gate and 
the nand p areas (See Fig. 2) and, as a result, enhances 
switching speed. The nand p transistors are isolated by the 
areas of silicon dioxide, as shown in Fig. 1. 

A major structural feature of AC/ACT devices is the use of 
two metallization levels. Logic interconnections are shorter 
because of the dual interconnect layers, and Vee and 
ground distribution busing is greatly enhanced to handle 
the switching transient current, which can exceed one 
ampere for AC/ACT octal buffer types. 

vee 

~----l--i iE' ~p-+ 
: -H~' I_ 
I :JT 
I 1" d:: I I 

Yr---- = l 
92CS-37075R1 

Fig. 2. Parasitic capacitances In a CMOS Inverter. 

INPUT CHARACTERISTICS 

'The inputs olthe ACL devices are sensitive to voltage levels. 
The only input current is the' reverse diode leakage (a few 
picoamperes) of the protection network for electrostatic 
discharge. The definitive I/O switching characteristics of an 
input stage is shown in Fig. 3 (a) for AC types and in Fig. 3 
(b) for ACT types. The specified MIN/MAXinput switching 
voltages are guaranteed over the operating temperature 
range. Actual shift olthe input voltage over the temperature 
range -55 to +125°C is 100 millivolts. 

PMOS TRANSISTOR 

SECOND LEVEL METAL 

p SUBSTRATE 

92CS-40237 

Fig. 1. Cross section of ACL two-lillie/-meta/ CMOS process. , 
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Noise Immunity and Noise Margin 

Table II shows the Inpufnoise immunity values (V,Lmaxand 
V'Hmin) for AC and, ACT devices, the output voltage 
specifications, and the calculated noise margins under two 
conditions: (1 ) interfacing lNith like member!! of the same 
family, and (2) Interfacing with bipolar FAST types. The 
noise margins shown in Table II (a), for AC and ACT types 
only, apply for thetemperatlclre range of -55 to +125·C. In 
Table II (b), the interface noise margins are limited to 0 to 
+70·C, the commercial temperature range of FAST types. 
These tables illustrate one of the most important attributes 
of the.cMOS AC/ACT family when compared to the FAST 
family; namely, designs that use the AC-series CMOS types 
have over three times the noise margin of the FASTfamily in 
the same design. Hence, new designs taking advantage of 
the higher speeds of these types should use the 1.4-volt 
noise margin ofthe AC family to gain the extra system noise 
margin of one volt. 

Input CurrentIVoltage Characterlltlc 

The inputs of the AC/ACT devices have the dual-diode 
clamping circuit shown in Fig. 4. This circuit serves two 
important needs. (1) Ringing voltages above Vee and below 
ground caused by the RLC interface equivalent circuit are 
clamped to within cine diode drop of Vee and ground, 
thereby reducing EM\, (2) Electrostatic discharge (ESO) is 
shunted away from the gate oxide of input transistors. 
Between -0.5 volt and Vee plusO.5 volt (see Fig. 5), the input 
current Is typicaUy under the ±1 nanoampere typical 
leakage of the biased input diodes. Beyond -0.5 volt and Vee 
plus 0.5 volt, the diodes are forward biased and clamping 
action begins. The diodes can handle large Junction currents 
(±400 milliamperes for under one second). For continuous 
clamping action over the operating temperature range, the 
aluminum input metallizatiOn traces are reliably sized for 
±20 milliamperes as shown In Fig. 5. Note that it is the 
aluminum traces and not the diode junctions that are the 
limiting circu,it elements .. 

Input Termination 

The input resistance of ACI ACT types is very high, typically 
109 ohms, and the input capacitance Is a few picofarads. 

When unterminated inputs are ieft floating, they can easily 
pick up stray charge and move the transistor into the linear 
operating voltage range between V,L arid V,H. When th1s 
transfer takes place, logic malfunction could occur, 
oscillation may occur, and operating current goes up. 
Consequently, all unused CMOS inputs must be terminated. 
Terminations may be directly to Vee orto ground or made by 
means of a shunt resistor. Specification information on 
input termination design rules is given in the Oe,lgn 
Con,ideratlon, section later in this Manual. 

Input/Output ESO Protection 

As mentioned, ACI ACT device inputs have a resistor-diode 
protection network, shown in Fig. 4, tMt protects the gate 
oxide from electrostatic discharge (ESO)' damage. The 
network provides protection to levels greater than tYio 
kilovolts in all modes pertaining te the input, as shown in 
Fig. 6. This two-kilovolt figure was arrived at by the testing 
of devices in the ESO test circuit shown in Fig. 7 while 
conforming to the MIL-STO test requirements. 

Input Interaction 
Another effect of the input-protection network is the 
imposition of a paraSitic t.ransistor between adjacent input 
pins. Fig. 8 shows this transistor. This paraSitic transistor 
action may cause undesirable interaction between adjacent 
inputs if the input level is less than ground. In AC/ACT 
devices, gain of the transistor (alpha =Ie/I,,) is minimized to 
less than 0.001, thereby permitting proper [ogic operation in 
the presence of large below-ground transient voltages. 

Input CapaCitance 

The input capacitance Ci as a function of input voltage is 
shown in Fig. 9 for typical AC and ACT types. Note that C, 
has peak values at the respective input-voltage switch pOint 
of 1'.5 volts for ACT and 2.5 volts for AC types. Capacitance 
on either side ofthepeak is a summation of package,lead
frame,reverse-biased input diode, and CMOS gate-to
source/drain capacitance. The peak capacitance results 
from the Miller-effect multiplication of the gate-to-drain 
capacitance in the high-gain linear-transition region. The 
value of C, that most typically represents the average 
loading effect is 7.5 picofarads for AC and ACT inputs. 

Table II (a). Noise Immunity Value, and Nol,e Margin for AC/ACT Type. (Vee = 5 volt,) . 
ACType, . ACT Types 

Maximum Low-Level Input Voltage (V'L max) 1.5 0.8 volts 
Minimum High-Level Input Voltage (V'H min) 3.5 2 volts 
Maximum Low-Level o.utput Voltage (VOL max) 0.1 0.1 volts 
Minimum High-Level Output Voltage (VOH min) 4.9 4.9 volts 

Noise Margin Low Level (VNMc) 1.4 0.7 volts 
Noise Margin High Level (VNMH) 1.4 2.9 volts 

NOTE: . VNML - V,L max - VOL max 
VNMH = VOH min - V,H min 

Table /I (b). NOI~e Immurllty Valuel and Nolle Margin of AC/ACT Typel Driving FAST Typ .. and of 
FAST Type. Driving AC/ACT Type. (Vee = 4.5 voltl). 

AC/ACT-~->FASl FAST--->AC/ACT 
Maximum Low-Level Input Voltage (VIL max) - 0.8 .,- 0.8 volts 
Minimum High-Level Input Voltage (VIHmin) - 2 - 2 volts 
Maximum Low-Level Output Voltage (VOL max) 0.44 - 0.5 - volts 
Minimum High-Level Output Voltage (VOH min) 3.8 - 2.4 - volts 

Noise Margin Low Level (VNMc) 0.36 0.3 volts 
Noise Margin High Level (VNMH) 1.8 0.4 volts 
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30% Vee 50% Vee 70% Vee 0.8 V 2.0V 
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AC ACT 

Fig. 3. ACL I/O switching characteristic for a nominal Vee of 5 volts. 

n-WELL 

INPUlr-. 900. n+ lOGIC 
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Fig. 4. ACL dual-diode input protection network. 
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Fig. 5. ACL input characteristic. 
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Fig. 6. Electrostatic discharge (ESD) test modes. 
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Fig. 7. Test circuii for measuring electrostatic discharge (ESD) in 
ACIACT circuits. The rise time at the output terminal should be13 
±2ns. 
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LATCH-UP. SENSITIVITY 

Latch-up is a state in which an unwanted low-impedance 
path develops in a parasitic four-stage bipolar structure in a 
CMOS I C. Latch-up may be initiated or triggered by voltage 
overshoot or undershoot at inputs, outputs, or supply 
terminals. A high'. transient voltage or current at anyone 
terminal or at any combination of these terminals may 
initiate turn-on. of the parasitic SCR-type four-layer diode 
bipolar device. . 

A simplified diagram of this parasitic structure is shown in 
Fig. 10 (b). This structure, when triggered on, keeps the 
supply voltage below the Vee voltage value and thus permits 
a high supply current of several hundred milliamperes to 
flow (see Ie in Fig. 10 (b)). The values of resistors Rp and Rn 
depend on the circuit layout geometry and on p+ and n+ 
doping levels. The lower the value of these resistors, the 
less the voltage drop that will occur and the higher the 
trigger current needed to induce turn-on of the SCR 
structure. 

Also important for minimizing latch-up problems are the 
established layout rules and process parameters that 
minimize the current gain (beta) of the parasitic n-p-n and 
p-n-p transistors shown in Fig. 10. 

The RCA AC/ACT n-well process uses a thin p-epitaxial 
layer on the p+ substrate. This layer provides a shunt ofvery 
low resistance around Rp. The effective Rp is extremely low 
and, as a result, very high negative voltage or current 
transients at then+ source (Vss pOint in Fig. 10) are required 
to forward bias the parasitic n-p-n base-emitter junction. 
Additionally, there are several design rules that also 
significantly decrease latch-up probability. These rules 
relate to: 

1. Layout spacings to reduce the parasitic n-p-n and 
p-n-p transistor current gain 

2. n+/n-well doping 
3. Closed structure outputs 
4. Latch plugs liberally used. 

The current transient at any input or output terminal that 
could potentially trigger latch-up of ACI ACT ICsis typically 
more than ±400 milliamperes at 25°C. Measurements are 
made at all terminals to assure that they have a latch current 
of over±100 milliamperes at 125°C. The absolute maximum 
dc rating in AC/ACT data sheets and in the proposed 
industry JEDEC Standard No. 20 is ±20 milliamperes at 
inputs and ±50 milliamperes at outputs. 

OUTPUT CHARACTERISTICS 
ACL outputs make use of a complementary-symmetry 
transistor configuration that is different from the FAST 

VIN=GROUND3 .. ~---~- ~IC 
J!:.S~B) . 

= ______ ~IE 

VIN < GROUND , 

", Ie 
TYPICAL ([ = - «0.001 

'E 

Fig. B. Parasitic n-p-n trans/stor between adjacent pins imposed by 
input protectiannetwork. 

totem-pole output. Both outputs are shown in Fig. 11. ACL 
outputs meet the voltage-level requirements necessary to 
interface ACL inputs and the drive and current requirements 
needed to interface bipolar inputs such as TTL, LS, ALS, 
AS, FAST, and the like. 

The outputs of ail ACL devices have the same drive current 
capability and meet proposed JEDEC standard drive and 
current requirements. The outputs may be active (two
state) or three-state in which both the PMOS and NMOS 
transistors are off. 

Another type of ACI ACT output is the open-drain output of 
the AC/ACT05 Hex I nverter shown in Fig. 12. The ACI ACT05 
is the only advanced high-speed CMOS inverter type 
having outputs that can he used for a "wired-OR" 
arrangement. There is, however, a very useful groupof octal 
transceiver types having open-drain outputs. These types 
are listed below. 

AC/ACT647 

AC/ACT649 

AC/ACT653 

AC/ACT654 

AC/ACT 7623 

Octal Bus Transceiver/Register 
with Open Drain (Non-inverting) 
Octal Bus Transceiver/Register 
with Open Drain (Inverting) 
Octal Bus Transceiver/Register, 
Open Drain A Side, 3-State B
Side (Inverting) 
Octal Bus Transceiver/Register, 
Open Drain A Side, 3-State B
Side (Non-Inverting) 
Octal Bus Transceiver; 3-state B 
Side, Open Drain A Side 
(Non-I nverting) 

These types ·are especially useful for "wired-OR"-ing of 
interrupt signals on a backplane. They could also be used 
for backplane interface using the backplane termination 
resistors as pull-ups. Fig. 13 illustrates two popular back
plane termination schemes (VME and SCSI) that are 
effectively driven with AC/ACT open-drain outputs. In Fig. 
13 (a), the dual VME termination scheme is driven, VOL max 
is 0.40 volt at 85° C, and Vee is 4.5 volts. In Fig. 13 (b), the 
SCSI termination is driven. In this network, VOL max is 0.33 
volt. In both examples, the bus pulls upt02.6volts fora VOH 

min by means of the resistive terminations. AC/ACT types 
having three-state outputs may also reliably drive the VME 
and SCSI termination of Fig. 13. With active PMOS pull-ups, 
the low to high transition of the bus is faster than with the 
open-drain output interface. 

ACT AC 

20 
.'/i 

) 

.~ :: 
Vee = 5V 
TA=25°C 

if 
<l 
... 5 
~ 
! 
°O~~~~~~3~~~~~~ 

INPUT VOLTAGE - V 

Fig. 9. Variation of input capacitance with voltage for typical 
AC/ACT types. 
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n+ 
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n+/p-EPITAXIAL 
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Fig. 10 (a). Cross section of CMOS sructure showing SCR latch-up 
parasitic transistor. (b). Simplified diagram of CMOS four-layer 
diode structure. 

~--------+-._~10UTPUT 

eMOSOUTPUT FAST OUTPUT 

Fig. 11. AC/ACT output, a complementary-symmetry transistor 
configuration, compared with FAST output, a totem-pC1/e con
figuration. 

Vee = 6 V MAX. 
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Fig. 12. AC/ACT hex inve;ter (05) open-drain output circuit. 
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470n 330n 
VCC=4.5V 

VOLMAX = 0.4 V h BACK' PLANE 
VOLMAX = 0.33 V 

470n 330n 
33011 

4.5V 

(al (bl 

Fig. 13. Open-drain output ACIACTtypeseffectlvelydrlve (a) VME 
and (b) SCSI backplane termination schemes. 

Output Protection 
The outputs in AC/ACT devices are protected from
electrostatic discharge (ESO) damage by an Integral 
inherent diode structure. Fig. 14 shows these diodes. These 
protective diodes are effective because of the liuge 
geometries (widths) of the outputtralisistors. The diodes 
are comprised of the drain and the n-substrate junction of 
the p device and of the drain and the p-well junction of the 
n-device. This network provides protection to voltage levels 
greater than two kilovolts in all electrostatic discharge 
modes pertaining to the output (for these modes, see Fig. 
6). 

Output Current 
AC/ACT outputs are specified for both CMOS and bipolar 
FAST loads. CMOS Inputs are voltage sensitive and the only 
current is leakage current. The output voltage test for 
CMOS interfacing is specified for 10 at ±50 microamperes 
(50 CMOS loads). The outputs are also specified for 10 at 
±24 milliamperes (15 FAST loads). The corresponding VOL 

max and VOH min for the outputs are. given in Table III. 

Note that for the AC-serles types, operation down to 1.5 
volts is specified. Output current is specified at 1.5 volts and 
also at 3 volts, This worst-case 3-volt rating Is Increasingly 
important because It corresponds to the new low-voltage 
logic standard (JEOEC Std. No.8) of 3.3 ± 0.3 volts. As 
CMOS technology shrinks to under one micron, reliability, 
operating power, and, most of all, switching noise all point 
toward more favorable results with a supply voltage of 3.3 
volts than with 5-volt ones. At 3.3 volts, AC/ACT types 
consume only 40 per cent of the operating power of 5-volt 
operation, and switching speed is decreased by an average 
of only 60 per cent. Also, as will be covered in the section on 
Design Conslderatlona, TTL interface is realizable at 3.3 
±0.3 volts. 

The maximum current per output pin (Io) is ±50 milli
amperes. This maximum current rating is specified when 
the outputs (Vo) are in their active regions, that Is, greater 
than -0.5 volt but less than Vee plus 0.5 volt. The maximum 
current rating per power pin, Vee or ground, is ±100 
milliamperes for up to four outputs; for each additional 
output the rating Is increased by ±25 milliamperes. When 
the output voltage exceeds Vee by more than 500 millivolts 
or is below ground by more than 500 millivolts, the output 
protection diodes turn on and conduct current. To avoid 

latch-up, the peak values ofthe diode current 10K should not 
exceed ±400 milliamperes, as described earlier. 

Vee 

""-+--0 OUTPUT 

-Inherent diodes 

laCS-370M 

Fig. 14. Inherent diode structure that protects ACIACT outputs 
from electrostatic discharge damage to levels greater than two 
kilovolts. 

Output-Current Interfacing Capability 
A comparison of the output drive capabilities of AC/ACT 
types with those of FAST types is as follows. 

FAST,capability is expressed In unit loads (ULs) 
where the load is specified to be an input of the 
same family. This specification assures that the 
worst-case low- and high-Input thresholds will be 

, met and .the eXisting margins of noise immunity 
preserved. 

AC/ACT capability Is expressed as source/sink 
current at a specified output voltage. Because 
AC/ACT types require virtually no input current, 
the unit-load concept does not apply. 

With a specified output sink current drive of24 milliamperes 
at 0.44 volt (at 85° C), each AC/ACT output can drive 24,000 
AC/ACT inputs. With a 50-mlcroampere/0.1-volt speci
fication, each AC/ACT output can drive 480 AC/ACT 
inputs. Each AC/ACT output has a drive capability of 15 
FAST loads and maintains a VOL underO.5 volt oVerthe full 
temperature range. 

The, standardized RCA and the proposed JEOEC output 
characteristics are shown in Table III. 
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Table III. Standard RCA and Proposed JEDEC Output Characteristics 
AC Series (.For ACT Series, Specifications Only @ Vee = 4.5 V and 5.5 V Apply) 

AMBIENT TEMPERATURE (TA) _·C 
TEST CONDITIONS o to +70 -40 to +125 (74) 

CHARACTERISTIC Vee 
+25 

-40 to +85 -55 to +125 (54) UNITS 
V, 10 (V) 

(V) (mA) Min. Max. Min. Max. Min. Max. 
High-Level Output -0.05 1.5 1.4 - 1.4 - 1.4 -
Voltage VOH V,H -0.05 3 2.9 - 2.9 - 2.9 -

or • -0.05 4.5 4.4 - 4.4 - 4.4 -
V,l -4 3 2.58 - 2.48 - 2.4 -

• -24 4.5 3.94 - 3.8 - 3.7 -
# • -75 5.5 - - 3.85 - - -. • -50 5.5 3.85 V 

Low-Level Output 0.05 1.5 - 0.1 - 0.1 - 0.1 
Voltage VOL V,H 0.05 3 - 0.1 - 0.1 - 0.1 

or • 0.05 4.5 - 0.1 - 0.1 - 0.1 
V,l 12 3 - 0.36 - 0.44 - 0.5 

• 24 ,4.5 - 0.36 - 0.44 - 0.5 
# • 75 5.5 - - - 1.65 - -. • 50 5.5 - - - - - 1.65 

#Test one output at a time for a 1-second maximum duration. Measurement is made by forcing current and measuring voltage 

to minimize power dissipation. 
·Test verifies a minimum 50-ohm transmission-line-drive capability for 74AC/ACT Series. 75 ohms for 54AC/ACT Series. 

NOTE: Specifications at 1.5 volts are not part of the J EDEC proposal. 

Output Curves 

I n Figs. 15 and 16 the standardized family output charac
teristic plots, are provided. Both typical and worst-case 
(min) curves plotthe loc(sink) and 10H (source) current as a 
fUnction of drain-to-source output transistor vo,ltage drop 
(Vas). The line at 50 milliamperes Is the boundary between 
safe, continuous operating regions of current drain and 
areas where only transients are permitted. 
Output Short-Circuit Current (Backdrlvlng) 

Note that in Fig. 15 short-circuit currents of ±200 milli
amperes are typical for AC/ACT outputs at a Vee of five 
volts. Backdriving these outputs during PC board test by 
forcing outputs to ground, for example, is permissible with 
the limitations that only one output per IC be backdriven at 
anyone time and for only one second maximum. For 
durations longer than one second, the IC may become too 
hot. FortUnately. because the epitaxial-based process is 
essentially latch free, no danger of latch-up results from 
backdrlving. 

Output Simultaneous SWitching Transient. 

From Fig. 15, it is evidentthat very large switching transients 
can be absorbed by AC/ACT output transistors. Fig. 17 
illustrates how large transient currents are typically 
generated for the charge or discharge of an AC/ACT output 
using a 50-picofarad load and a Vcc of five volts. The 
discharge time through the n-devlce of the output transistor 
is typically three nanoseconds, even though the capacitor 
discharge current is typically 83 milliamperes, as shown in 
the f<lllowing calculation. 

Ic = C (dv/dt) = 50 pF (5 V/3 ns) = 83 mA 

The ON resistance of the p and n channels is typically 10 
ohms each during peak switching transient periods. Thus, it 

is possible that switching currents of ±200 milliamperes per 
output may occur. For octal types, where bytes are 
simultaneously switched at common edges, the total peak 
switching current could approach 8 x 200 milliamperes or 
1.6 amperes. I n practice, however, the actual current is 
lower because it spreads somewhat as a result of the 
deviatiOnS in peak switching times. These currents cause 
device Vee and ground bus voltage drops that vary with each 
output and hence cause different output delays. These 
delays spread the switching current over one to two 
nanoseconds. 

Fig. 18 shows that four inductances contribute to the on
chip ground potential Vo. These inductances are L 1, the 
effective on-chip ground path inductance; L2, the chip 
bond-pad/wire/lead-frame inductance; L3, the IC lead 
inductance; and, L4, the printed-circuit board inductance 
path to earth or reference ground. Fig. 19 illustrates the 
lifting of ground as a result ofthe inductances L 1 though L4 
when an AC/ACT device switches. Instantaneously, the 
chip sees Vo as ground and causes the following IC 
performance effects. 

1. If n outputs switch and one output is a steady-state 
low, the Vo will reflect on to the unswitched output as 
the peak low-level output voltage VOlP, as shown in 
Fig. 20 (b) for an eight-output device. 

2. The instantaneous gate-ta-source voltage decreases 
by a magnitude of Vo volts. This decrease reduces the 
transistor gm, raises the RON, and increases the 
transition time of the output stage and the delay time. 

3. Input noise immunity is instantaneously'decreased by 
Vo volts and, as a result, Internally stored data in 
latches or flip-flops could be upset. 
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Fig. 15. Minimum and typical output characteristics at +25°C for AC/ACT 
advanced high-speed CMOS types. 
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Fig. 17. Generation of large transient cUff/mts for charge or. 
discharge of an AC/ACToutput. Load = 50 picofarads; Vee = 5 
volts. 

IR 

L2 ~ Ie BOND WIRE 

SYSTEM GROUND TRACE 

Fig. 18. IC ground path and four contributing inductances. 

VOH~ 
OUTPUT TRANSITION L 

1 VOL 

1 
1 

GROUNDPATHCU~ 

VG (GROUND LIFT ONoCHIp) If... - -- -Va 

I ' V REF GROUND 

Fig. 19. Ground lift caused by switching currenttransients through 
inductances described In Fig. 18. 

SIMULTANEOUS[ 
SWITCHING 

INPUT ~ 

GND =-

(0) 

VOlP 
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VOLTAGE SPIKE 
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7 OUTPUTS L 
YOlP 

8TH OUTPUT ~VOL 
Vee BOUNCE INDUCED TRANSIENT 

70UTPUTS~ 

8TH OUTPUT-{-VOH. 

-VOHV 
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Fig. 20.· Test circuit (a) and waveform (b) of simultaneous switching 
transient. 

Sample Measurement of VOLP 

Fig. 21 shows actual sample measurement values of the 
peak low-level output voltage VOLP measured on an AC240, 
an Octal-Buffer Line Driver, 3-State device. The worst-case 
VOLP, 1.06 volts, occurs at pin 18, which Is furthest from pin 
10 ground. The best case VOLP, 0.720 volt occurs at pin 9, 
closest to pin 10. This performance is very reasonable for a 
buffer having a typical delay of 3.5 nanoseconds. RCA 
advanced high-speed CMOS octal logic devices have been 
designed to minimize the effective on-chip L 1 (Fig. 18) and 
also to minimize L2, the effective chip-to-Iead-frame 
inductance. L3 is the inductance of a "corner-pin" dual-In
line (DIP) or small outline (SOP) package, and L4 is the 
inductance of the fixture ground-return path. This las! v~lue 
is very small (see next section on Measurement Method). For 
comparison, a bipolar FAST F240 type was Identically 
measured. Its VoLp Is nearly identical, the worst-case value 
being 1.05 volts. 
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Type: AC240 
Worst-Case Value 
Best-Case Value 

Type: FAST F240 
Worst-Case Value 

1.06 volts 
0.72 volts 

1.05 volts 

Fig. 21. Measured values of VoLP made on an AC240 Octal-Buffer 
Line Driver, 3-State device. 

VOLP Measurement Method 

The method for measuring VOLP, alSo referred to as the 
simultaneous switching transient or ground-bounce effect, 
is a radio-frequency-type measurement and requires a 
good rf quality test fixture. A schematic of the fixture is 
given in Fig. 20 (a). It utilizes seven outputs switching into a 
SO-picofarad load, considered to be a worst-case condition. 
The eighth input is held low or high, thereby placing the 
output in a high or low state. Theeighth output is monitored 
with a scope, and the peak amplitude of the positive 
transient (VOLP) above VOL is measured. The peak amplitude 
of the negative transient below VOH is VoHV. Fig. 20 (b) shows 
the waveforms of the ground-bounce-induced transients, 
both positive and negative. 

The major concern of the design engineer in making these 
measurements is the VOLP. Tolerance of this unwanted noise 
voltage is highly dependent on the switching threshold and 
noise margin of the logic circuits connected to the outputs 
olthe device. With the CMOS switching threshold, which is 
typically SO per cent of Vee, the energy olthetransient pulse 
is usually insufficient to cau'se false switching. More critical 
is when the logic inputs connected to the device switch at 
TTL thresholds, typically 1.5 volts. 

DYNAMIC CHARACTERISTICS 

Switching Speed 

Significant speed improvement distinguishes the new 
AC/ACT Advanced High-Speed CMOS Logic Family from 
the HCIHCT High-Speed CMOS Logic Family. Table IV 
places each CMOS logic family with the speed-equivalent 
TTL family. From the standpoint of sp.eed, the AC/ACT 
family substitutes very adequately for the TTL FAST, ALS, 
AS, and S families. It is not recommended, however, to 
directly substitute FAST, AS, S, or AC/ACT for HC/HCT or 
LSTTL logic because of the three times faster switching 
edges olthe forlT)er group compared to the latter. As will be 
covered in the Design Considerations section, these faster 
families require transmission-line interconnect consider
ations, terminations, superior decoupling, and careful PC 
board layout to keep switching noise generation under 
control. 

Tabl.IV. Guld. tor Substituting CMOS Logic Family Typel 
tor TTL Famlliel. 

'CMOS Logic TTL Family 
Family TTL I LSTTL I ALS I S I FAST I AS 
HC/HCT X I X I XII I I I 
AC/ACT " I " I X" IX I X I X 
#HC/HCT substitutes when ALS is used versus LS for lower 
power. 
AC/ACT substitutes when ALS is used versus LS for 
higher speed. 

"There is too large a difference in speed and noise/EM I 
generation for AC/ ACT to reliably substitute for TTL, 
LSTTL, or HC/HCT. 

Propagation DelaYI 

The useful speed of a logic family is essentially the I/O 
propagation delay of both low-to~high and high-ta-Iow 
signal transitions from input to output. 

Table V provides a comparison of AC/ACT and bipolar 
FAST device propagation delays for three familiar logic 
types; namely, a NAND gate (00), a flip-flop (74), and an 
octal buffer (240). Also shown Is the Input clock rate. For 
74-serles devices, the delays and also the clock rate are very 
nearly the same, notwithstanding that for AC/ACT types 
Vee is4.S volts and TA is 85° C and for FASTtypes Vee is4.7S 
volts and T A is 70° C. These test conditions are clearly in 
favor of FAST by about five per cent. Also evident from the 
data sheet extractions in Table V are the balanced delay of 
AC/ACT types and the unbalanced (tPLH versus tPHL) delay 
of the bipolar types. 

Useful delay is only as good as the worst or slowest delay 
mode or path. For the entire AC/ACT family covering over 
50 different logic functions, the speed comparison illustrated 
in Table V holds up within a window of plus or minus a few 
nanoseconds. There are, however. a few exceptions going 
in both directions. Where speed right up to the limit of the 
device capability Is a critical design element, the designer 
should preCisely use published data sheet limits for either 
AC/ ACT or FASTtypelj. Table VI (a) lists three ACTtypes in 
which two extra buffer stages are designed in to reduce the 
incremental change in Icc caused by switching of the input 
state at 1.S volts instead of 2.S volts, the optimum value for 
CMOS devices. 

As shown in Table VI (b), the six-nanosecond delay of the 
AC04 Hex Inverter type matches the delay of FAST types. 
The two extra ACT buffer stages, however, extend the delay 
limit to 8.8 nanoseconds. These three SSI types are the only 
ones having extra ACT stages and, hence, their delay limits 
are a few nanoseconds slower than those of their AC or 
FAST counterparts. 

Table V. Comparison otSwltchlng Speed for Three 74-
Serl •• AC/ACT and FAST Logic Functions. 

Product Parameter AC/ACT FAST Unit i 
Two-Input NAND (00) tPLH/tPHL' 6.216.2 6/S.3 ns 
Flip-Flop (74) tpLH/tpHL 9.419.4 7.8/9.2 ns 

'max 100 100 MHz 
Buffer (240) tpLH/tpHL 6.816.8 8/S.7 ns 

Table VI (a). Devlc •• Having Extra Stages for Reducing 
Power Conlumptlon. 

Number of Logic Stages 
Type AC ACT 
04/0S Hex Inverter 3 5 
00 Quad Two-Input NAND 3 5 
86 Quad Two-Input 
Exclusive-OR 4 S 

Table VI (b). Propagation Delay and InCremental Ice Values 
for Hex Inverter Type 04. 

Parameter AC ACT FAST Unit 

tpLH/tPHL 6/6 8.8/8.8 ·6/5.3 ns 

Alec per Input - 0.5" - mA 

"For three stages instead of five this value would be about 
.three milliamperes per input. 
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Propagation Delay Performance Curves 

Fig. 22 shows the typical normalized propagation delay as a 
function of capacitance loading at supply voltages of 1.5, 
3.3, and 5 volts. The reference load is 50 picofarads, the 
rated value given in the device data sheet. Fig. 23 shows the 
typical normalized propagation delay as a function of 
supply voltage. This curve shows that AC-Series types are 
typically 30 per cent slower at 3.3 volts than at the 
referenced 5 volts. At a supply voltage of 1.5 volts, the speed 
is four times slower compared to 5 volts but still is quite fast. 
In Fig. 24, the normalized AC/ACT propagation delay 
variation with chip operating ambient temperature is given 
for operation at 1.5, 3.3, and 5 volts. From the 5-volt curve, it 
can be concluded that AC/ACT types slow down by 0.3 per 
cent per 0 C, a useful number to have available for reference. 
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Fig. 22. Typical change in propagation delay as a function of load 
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Output Edge Rates/Transition Times 

The typical propagation delay of an ACI ACT gate or buffer 
is 3.5 nanoseconds (at Vee = 5 volts, TA = 250 C, CL = 50 
picofarads), and the high speed of all AC/ACT types 
necessitate quick and predictable output transition times. 
Typical AC/ ACT output transition times are shown in Table 
VII. If speed is needed, certainlytheoutputtransition time is 
an important factor; but it is gained at the cost of a high-

spectral-content output. Also, depending on output induc
tance values, the outputs may have ringing problems. 

Fortunately, unlike bipolar FAST logic, thedesign engineer 
may insert series resistors (Rs) in the output circuit, as 
shown in Fig. 25, to reduce the spectral content, dampen 
ringing, and act as a series terminator. Propagation delay, 
however, will increase as a result of the series resistor and 
the associated total shunt capacitance Cs. For CMOS loads, 
an Rs, even up to several kilohms in value, will not affect 
input switching because the input resistance (R,) is greater 
than 1000 megohms. For bipolar FAST devices, however, 
adding a series resistor results in increased values of V,L 
because hL is 1.6 milliamperes. Hence, 100 ohms is probably 
the maximum value for Rs with FAST ICs. This topiC is 
covered in more detail in the Design Conslderatlons.section 
of this Manual. 

Table VII. Typical Output Tranlilion Time (tTLH. "He). 
Measured Between the 10 and 90 Per Cent Tranlltlon Points. 

The ambient temperature II 25° C 

Typical 
CL Vee tTHLI tTLH 

(pF) (voltl) (nanosecondl) 

50 1.5 8 
50 3.3 3 
50 5 2.5 

150 1.5 20 
150 3.3 8 
150 5 6 
300 1.5 35 
300 3.3 11 
300 5 10 
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Fig. 24. Normalized propagation delay as a function of ambient 
temperature for AC/ACT types. 
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Incremental Propagation Delay Caused, by 'Slmultaneous 
Switching 

TableVll1 illustrates the effects of ground andVcc "bounce" 
resulting from the simultaneous switching of eight Octal
Buffer outputs. Note that the incremental delay added to ' 
tPHL is less than that added to tPLH. The reason for this 
difference is thatthe RGA chip design and the design ofthe 
bond-pad-to-Iead frame are geared heavily to reducing the 
very critical ground loop inductance because of the 0.8-volt 
V,L of ACT and FAST inputs. On the high side, where V,H is 
two volts and the loaded 'IIOH is 3.8 volts, the Vcc bounce is 
not so critical. Also shown in Table VIII is the shift in skew 
due to Vee and ground-bounce effects. The cause of these 
effects Is described earlier in this Manual starting under the 
heading Output Simultaneous Switching Transients. 

Table VIII. Incremenial Propagallon Delay 01 .n AC244 
Octal Non-Inverting Bull.r Typ •• 

Conditions: Vcc ='5 volts; CL = 50 plcolaradl; TA = 25° C. 

Number 01 
Outputl Switching 

1 8 
(B'lt) (Worlt) 

Buffer Measu red: 
Input Pin 2 2' 
Output Pin Ul 18 

Data (ns): 
tPLH 4,9 6.41 
lPHL 4.88 6.04 

Incremental Delay (ns) Referred 
To One Buffer Switching: 

tPLH 0 +1,51 
tPHL 0 +1.16 

Skew of tPHJtPLH Ratio: 0.996 0,942 

'Two synchronized pulse generators are used to maintain 
input pulse-edge integrity for precise measurement 
fidelity. 
Generator 1 is used for driving only the measured buffer, 
Generator 2 is used for driving the other buffers. 

Clock Pulle Considerations 

All AC/ACT flip-flops and counters contain master-slave 
devices having level-sensitive clock inputs. As the voltage 
at the clock input reaches the threshold level of the device, 
data in the master (input) section is transferred to the slave 
(output) section. The use of threshold levels for clocking is 
an improvement over ac-coupled clock inputs. These levels, 
however, make these devices somewhat sensitive to clock
edge rates. The threshold level is typically 50 per cent of Vcc 
for AC devices, and 30 per cent of Vce for ACT devices (1.5 
volts at Vcc = 5 volts). Temperature has little effect on the 
clock threshold levels. 

When clocking occurs, the internal gates and output circuits 
of the device dump current to ground, as previously 
mentioned, This condition results in a noise transient that is 
equal to the algebraic sum of internal and external ground
plane noise. When a number of loaded outputs change at 
the same time, it is possible for the chip ground reference 
level (and, therefore, the clock reference level) to rise by as 
much as one volt. If the clock input of a positive-edge
triggered device i.s at or near its threshold during a noise 

transient period, multiple triggering can occur. To prevent 
this condition, the rise and tall slew rates ofthe clock Inputs 
should be limited to the maximum ratings speCified on the 
data sheet for the AC/ACT ,type. The AC/ACT 14 Hex 
Schmitt Trigger type is recommended for sharpening up 
slow transitions. 

Maximum permissible input-clock frequency ratings on the 
data sheet for each clocked device require an Input clock 
having a 50 per cent duty cycle. At these rated frequencies, 
the outputs will swing rail to rail, assuming no dc load on the 
outputs. This feature provides a very conservative .. and 
highly· reliable method of rating clock-input-frequen(;y 
limits that, for ACI ACT devices, equal or exceed the ratings 
for FAST types. 

POWER CONSUMPTION 

The power consumption of an ACI ACT device is composed 
of two components: one static, the other dynamic. The 
static component is the result of quiescent current caused 
principally by revers,e junction leakage. The dynamiC 
component results from the transient currents required to 
charge and discharge the capacitive loads on logic elements, 
that is, the transients resulting from the overlapping of 
active p and n transistors, I nternal chip power consumption 
is determined by the device equivalent power dissipation 
capacitance, Cpo; this parameter is defined below. 

Power Calculations 

Two equations are used to compute the total IC power 
consumption. The first equation (A) is applicable to AC or 
ACT devices when the inputs are driven from ground to Vcc 
(rail to rail). 

Equation (A) - For AC types 

P = Poc + PAC 

P = IccVcc + CpoVcc"fl + ICLVcc"fo 

Where: 

lec = Quiescent current (from data sheet ratings) 
Vec = Supply voltage 
f, = Input frequency 
fo = Output frequency per output 
Cpo = Device equivalent power dissipation capaci

tance; used for computing internal chip power 
CL = Load capacitance; used for computing 

output stage power 

The second equation (B) is applicable only to an ACT 
device where specific input pins are driven at TTL levels 
defined as V, = 3.4 volts for a Vcc max. of 5.5 volts. 

Equation (B) - For ACT types 

P = Poc + PAC 

P = IccVcc + alccVccD + CpoVcc"fl + ICLVcc"fo 

Where: 

alec = Added direct current when V, ':' Vcc-2.1 V 
(TTL input high level) 

D = Duty cycle c;>f clock (per cent of time high) 

The temperature-dependent ratings for Icc are given in 
Tables IX and X. 
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Table IX. Temperature-Dependent Rating Limits 

25°C -40 to -55 to 
+85°C +125°C 

V, Vee Typ. Max. Max. Max. 
(V) (V) (mA) (mA) (mA) (mA) 

Vee- 4.5 to 
(Aleel" 2.1 5.5 0.2 2.4 2.8 3 

• Additional quiescent supply current per 
inpulpin. TTL inputs high. 1 unit load 
ACT load table by type shown on each data sheet. 

Example: Type: ACT191; input: clock; unit load: 0.85 

Alec = 0.85(2.4 mAl = 2.04 mA max at 25° C 

Table X. Maximum Qulelcent Current at Vee = 5 volts lor 
AC/ACT and FAST Typel. 

AC/ACT FAST 
Device mt 
Complexity 25°C 85°C 125°C 125°C 
SSIIFF 4 JlA 40 JlA 80JlA 15 mA 

MSI 8 JlA 80 JlA 160 JlA 100 mA 

The dynamic power due to outputs is the sum of the ac 
power at each output. The user must independently 
determine the CL and the average frequency of each output. 
The latter requires estimating the average frequency of data 
nodes in a logic system. For example. for AC/ACT counter 
types. each output is inherently operating at different 
frequencies. 
The CPD or device equivalent-power-dissipation capacitance 
is determined by two sources of internal device power 
consumption: 

1. Power consumed by charge and discharge of the 
Internal device capacitance. 

2. Power consumed through current switching transients. 

Fig. 26 illustrates the typical Icc as a function of V, for AC 
devices. Note in Fig. 26 (c) that when V'N equals 0 to 0.5 volt 
or4.5 to 5 volts. zero currentflows. Thus. no Alec component 
is required for computing the power consumption of AC 
device types. The transient switching currents of an IC. 
however. consume power and are part of the CPD value. The 
plots of Icc and V, of Fig. 26 show peak Icc of up to 12 
milliamperes. For a few nanoseconds. however. up to 100 
milliamperes could flow if the plotter resolution permitted. 
Note that the switching points (peak current points) in the 
AC devices occur at approximately 50 per cent of Vee. For 
the ACT devices (shown in Fig. 27) the switching point is at 
approximately 30 per cent of Vee. 

Fig. 27 illustrates the typical Icc as a function of V,lor ACT 
devices. Again. if the input voltage is other than 0 to 0.5 volt 
or 4.5 to 5.5 volts. no Alec value exists. If V,. however. is a 
TTL logic high level of 2.9 volts with a Vee of 5 volts. then 
significant Alec does exist (0.2 milliampere) and is indicated 
in equation (B) as the Alec component. 

Because the special input design of RCA ACT types 
reduces the value of Alec. the added power is small and is 
usually minimal compared to FAST power. If this special 
input circuitry were not used. the Alec values would be 
much higher. 
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Fig. 26. Quiescent supply current (Icc) as a function of input voltage 
(V,) for AC types. 
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Because appreciable current flows during device input 
switching, as shown in Figs. 26 and 27, it is im'portant to 
maintain the fast input rise and fall times shown below. 

Input Rise and Fall Slew 
Rate, dVdv 

at 1.5 to 3 V (AC Types) 
at 3.6 to 5.5 V (AC Types) 
at 4.5 to 5.5 V (ACT Types) , 

Max. 
50 
20 
10 

Units 
nslV 
nsiV 
nsiV 

Because the typical output transition time is two to three 
nanoseconds for AC/ACT types, a designer need only be 
concerned with exceeding the rise and fall slew rates shown 
above for interfacing or linear mode operation in appli
cations such as RC oscillators, crystal oscillators, and the 
like. 

When the Schmitt-Trigger type AC/ACT 14 is used either 
for shaping up slow signals or as an RC oscillator, power is 
increased by the prolonged through-current. 

The adverse effect of power transitions is another reason to 
maintain input rise and fall slew rates under the recom
mended limits. Longer transitions may cause oscillations of 
logic circuits (and, hence, logic errors) or premature 
triggering, depending on the system Vee and ground noise, 
which are amplified when input signals hover near the 
switching voltages illustrated in Figs. 26 and 27. To reduce 
the effects ofslower transitions, the use of Schmitt-Trigger 
types is recommended. 
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Fig. 27. Quiescent supply current (Icc) as a function of input voltage 
(V,) for ACT types. 

Power Consumption of FAST and ACI ACT Types Compered 

As the equations for operating power indicate, CMOS 
power is directly proportional to switching frequency. At 
standby, AC/ACT power is negligible compared to bipolar 
FAST power. In Table XI, one of the most widelyused MSI 
counters (the 191 4-Bit Binary Counter) is used to illustrate 
that even at a continuous ten-megahertz switching rate, 
ACI ACT power is a fraction ofthe power of FASTtypes. By 
way of illustration, consider an application employing 25. 
such types. At an overall average switching rate of ten 
megahertz, with FAST types the power is 7.7 watts. With 
ACI ACT types, the power is only 1.4 watts for AC types and 
2.6 watts fOr ACT types. 

Table XI~ Average Operallng Power Comparllon for FAST 
and ACIACT Type 191, a 4-Blt UplDown Binary Counter. 

V - 5 5 V' T - 70·e . cc - • A -
Family Notes Switch Ina Rate Unltl 

OMHz 1 MHz 10 MHz 
AC 1 0.44 I 5.5 I 55 mW 
ACT 2 49.4 .59.9 104 mW 
FAST 3 204 224 306 mW 

Notes: 
1. P=POC+PAC 

Where: Poc = 5.5 x 80 pA 
and PAC = 133 pF(5.5)2fl + 50 pF(5.5)2 + (1/2 + 114 + 1/8 + 1/16 

+ 1/16)fo (Eq. A) 

2. P = Poc + PAC 

Where: Poc=5.5x80f.A +8x2:8 mAxO.8x 1/2x5.5 (Eq. B) 
and PAC = 133 pF(5.5) " + 50pF(5.5)2 + (1/2 + 114 + 1/8 + 1/16 

+ 1/16)fo (Eq. A) 

3. P = 5.5 x 55 mA (0 Hz) 
P = 5.5 x 55 mA x 1.1 (1 MHz) 
P = 5.5 x 55 mA x 1.5 (10 MHz) 

REFERENCES 

JEDEC Standard No.8, "Standard for Reduced Operating 
Voltages and Interface Levels for Integrated Circuits." 

JEDEC Standard No. 20, "Standard For Description of 
54n4ACXXXX and 54n4ACTXXXX Advanced High Speed 
CMOS Devices," (In preparation). 
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INTERCONNECTION OF ACL LOGIC DEVICES 

Interconnections of ACL high-speed logic devices by means 
of single wires, coaxial cable, stripline, ribbon cable, or 
twisted pair must necessarily be designed to preserve the 
pulse waveform. Fig. 28 illustrates the basic interconnect 
environment and shows the pulse waveforms for both the 
ideal case and the practical or actual case with ACL devices. 
The ideal case, shown in the waveforms of Fig. 28 (b) when 
one ACL output port is connected to an input port of 
another ACL part, is realizable for short interconnect 
lengths (less than five inches) or for the case when the line 
is matched by the addition of a shunttermination resistance 
(RT) in parallel with the input resistance (R,), as shown in 
Fig. 29. 

If the only concern were the fidelity of the pulse waveform at 
the IC input or load end of the interconnection, which is 
often but not always the case, then a series termination 
scheme can be used, as shown in fig. 30 (a). The resultant 
waveforms are shown in Fig. 30 (b).ThisJigurcElshowsa very 
good input pulse waveform at the load-end IC. Here, the 
value of the series resistor Rs is selected to make Ro plus Rs 
equal to Zoo If the output resistance Ro is 25 ohms and the 
characteristic impedance Zo is 100 ohms, then Rs is 75 
ohms. This approach is called ideal series matching. 

By studying the interconnection environment, the designer 
quickly learns that if the interconnection distance is "short," 
there is no concern and the waveforms of Fig. 28 (b) can 
prevail fairly well. The major design question, however, is 
what is "short?" Basic interconnect theory, as covered in 
the references given at the end of this section, states that 
transmission-line effects or wave effects become an 
important design consideration when the length of the 
interconnection approaches the wavelength of the Signal 
(fe) being transported. For ACL outputs driving transmission 
iines, the rise time t, and the fall time t, can be as little as 1.5 
nanoseconds. Consequently (from the theory references), 
printed-circuit board stripline interconnect lengths of about 
five inches or more should be treated as transmission lines 
for which either series or shunt terminations may be 
necessary to preserve system propagation delays. Another 
way to state this point is that it is desired that all ACL inputs 
switch on the first or incident pulse edge. Otherwise, a delay 
of 2td would be added, where td is the delay of the stripline 
(about 1.5 nanoseconds per foot). 

Practical ACL Interconnect Oe,lgn Rule, 

Interconnect deSign rules for both AC and ACT series 
devices are considered for the following media: 

1. Stripline on glass-epoxy printed-wiring boards. 
2. Ribbon cable-single wire and alternate ground wire. 
3. Coaxial cable. 

The need for either shunt or series terminations will be 
illustrated for various interconnect lengths. 

Serle, Termination 

Fig. 30 illustrates the schematic and waveforms for a series 
termination (Rs + Ro = Zo). This termination faithfully 
reproduces the IC output pulse with a delay of td, the line 
delay over iength L. In this interconnection, reflections 
coming back to the input from the open (unloaded) end of 
the line are effectively terminated and no further reflect[ons 
occur. This series termination is very effective for CMOS 
because the series resistor Rs does not limit fanout (R, of 
CMOS is nearly infinite). Series termination for TTL logic' 
has a moderate to disastrous effect on fanout and noise 

margin because each FAST input draws about 1.6 milli
amperes of sink current. 

In the waveforms of Fig. 30 (b). there is no series termination 
resistor (Rs = 0 ohms) and reflections bounce back and 
forth with the result that there is a peak of about 1 volt 
somewhere in time depending on the line length. In this 
case the line length is 8 inches. In Fig. 30 (c) waveforms, a 
100-ohm series terminating resistor provides a good quality 
waveform at the end of the line (B) with all areas under 0.8 
volt. The fall time is also good. Note the reflection at the (A) 
falling edge, which is about 3 nanoseconds out, the round
trip delay for the experi mental8-i nch stri pli ne board. I n Fig. 
30 (d), the 300-ohm series resistor As at A clearly makes Rs 
greater than the characteristic impedance Zo, and the 
waveform at B has about 5 nanoseconds of added delay 
because of the large RSCL delay. 

AC/ACT 
Vo g zo r VI AC/ACT 

RO J- R, 

~ ~ 

la) 

----1 21d I-
5V~5V 

VO(1) 

OV --ov 
---I I-Id 

-I ~Id 
10V 

5V--

ov 

Ie) 

Fig. 28. (a) BaslcAeL interconnect environment. (b) Waveforms for 
Ideal situation where Ro is less than Zo and R, equals Zo (matched). 
(c) Waveforms for actual "real-world" situation where the Inter
connection Is un terminated, the Interconnection length exceeds 
five Inches, Ro Is less than Zo, and Rc Is very much greater than Zo. 

AC/ACT 

Fig. 29. Line matched by shunt termination resistance RT equal to 
Zoo Produces waveforms of Fig. 28 (b). 
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As shown in Fig. 31. other bus drivers or receivers may also 
be connected to a transmission line and load the line 
incrementally by C" the distributed input capacitance. The 
net effect is to reduce the Zo ofthe stripline bus as a result of 
the added C,. 

Zo = [Lo/(Co + C,l]"" 

Reflections occur because of the very high R, of the ACL 
devices at B plus the discontinuities caused by the 
distributed C,. A series termination resistor (Rs) of the 
proper value connected rightattheACLdriveroutput pin at 
A effectively stops the reflection at the A end. and because 
there is no reflection back down to the B input. there is no 
undesirable ringing of the line. 

A summary of the experimental results for an 8-inch two
sided PC board stripline interconnect of any AC/ACT type 
follows: 

1. For TTL logic levels (V'L= 0.8 volt) using ACT types. a 
series Rs of 100 ohms is beneficial and provides for a 
clean signal at the load or input end of an inter
connection. A value between 50 and 100 ohms works 
well. 

2. For CMOS logic levels. no series termination resistor 
Rs is needed. Signals stay within the noise immunity 
levels of AC logic; i.e .• V'Lmax = 1.5 volts and V'Hmin = 
3.5 volts where the typical switching level is 2.5 volts. 

C~~~_'---'-'--'--'--'--'--'-~6V 

I-------R.-+-----i---- -- --- .--- -- -- .--- ---- 4 1\ ______ : A 

r-- ._--+---+--- 6 V 

~~ ~---j--~4 
\ -t---t--~ 2 B 

r-+~~~~+-~~-+~--~o 

CH. A = 2 VOLTS/DIV. 
CH. B = 2 VOLTS/DIV. 

RS= 1000HMS 

TIMEBASE = 10 ns/DIV. 
(el 

Fig. 30 (allnterconnect configuration showing series termination 
resistor (Rs) for driving from A to B through a stripline bus on a PC 
board. The ideal waveforms are also shown. (b) Waveforms for 
unmatched circuit In which there is no series termination (Rs = 0) 
and reflections peak to one volt. (c) Waveforms for circuit using a 
100-ohm series termination resistor (Rs). Reflections are terminated 
at PCB-A end. (d) Waveforms for circuit using a 3DO-ohm series 
termination resistor (Rs). Reflections cause slow signal buildup at 
A and Bends. 

Driving Over Long Distances 
AC/ACT types can reliably drive up to 16-megahertz data 
over 30 feet of ribbon cable. as illustrated in Fig. 32. where 5 
megahertz is used as an Illustration. The series resistor As 
(33 ohms) is used to terminate the lines. Over the 3D-foot 
distance. although there is some cross coupling of signals 
(see Fig. 32 waveforms). it is conveniently attenuated with 
the small RC network atthe receiving end inputs. Any AC or 
ACT type output is a suitable transmitting source. but only 
AC types should be used at the receiving end. FAST types 
cannot be used in this situation because they cannot handle 
the added series resistor Rs nor do they have the noise 
immunity required at the inputs. The ribbon cable recom
mended is No. 28 AWG with the alternate wires grounded as 
partial cross-coupling shields. Twisted-pair cable would be 
even better in this long-interconnection arrangement. 

Fig. 31. Transmission line feeding a number of ACL inputs. 
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Shunt Termination 

Traditional transmission lines designed for bipolar logic 
use shuntterminations at the load end to prevent reflections 
from developing. Fig. 28 (b) shows this termination in an 
ideal situation. For ACL logic this interconnection is 
achieved by the insertion of a resistive shunt termination AT 
right at the inputs, as shown in Fig. 33. It should be 
remembered that AC/ACT inputs are of nearly infinite 
resistance. This situation is very favorable for ACI ACT logic 
devices because the A, of the device does not influence AT 
or unbalance the results. This advantage does not exist for 
bipolar FAST devices. For these types, the AI for logic low 
levels is under 2 kilohms and for high-level signals it is over 
7 kilohms. 

The example shown in the Fig. 34 test circuit and the 
waveforms in Fig. 33 (b) illustrate how excellent ACT input
signal integrity can be achieved. Note that all reflections are 
kept below 0.8 volt (V,L of TTL and ACT types). In order to 
reduce the extra 40 milliwatts of power that this resistive 
termination generates, 50 milliwatts can be eliminated by 
blocking the direct current flow to ground with a 0.1-
microfarad blocking capacitor in series with the 470-ohm 
resistor of Fig. 34. 

When AC types are used as input (line receiver) devices, an 
outstanding advantage is achieved. This advantage is that 
no shunt termination is required to achieve incident wave
edge switching at both ends of a transceiver interconnection, 
as shown in Fig. 35 (a). In Fig. 35 (b), a plofof the incident
edge signal at the drivers on either end shows that the 
output resistance of the AC types is low enough to attenuate 
reflections coming back from unterminated loads through a 
50-ohm transmission line. Note that the VOL of 1.65 volts and 
the VOH of 3.85 volts meet the 30 per cent noise immunity 
criteria for AC types. 
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Fig. 33. (a) ACL circuit using shunt termination resistor RT equa/to 
Zoo (b) Waveforms maintain integrity. 
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Fig. 34. (a) Stripline interconnection with VME termination at 
receive end. (b) Equivalent circuits. 

Fig. 35 performance is valid for temperatures up to 85· C. 
Between 85° C and the maximum temperature value of 
125·C, the transmission line Zo must be 75 ohms or more. 
Each AC/ACT data sheet provides the additional high
current specification, which guarantees this performance 
capability; i.e. drive 50- to 75-ohm lines without power
absorbing terminations. The waveform of Fig. 35 (c) 
illustrates that for eight inches of two-sided board stripline, 
no terminations are necessary for AC types. However, for 
this poor type of stripline (two-sided board) the significant 
inductance of the PC trace causes RLC ringing that barely 
stays below 1.5 volts, the limiting V,L for AC inputs. The 
simple addition of a 470-ohm shunt termination resistance 
to ground dampens the ringing to 1.1-volts peak, leaving a 
0.4-volt noise margin. See Fig. 35 (d). With the 470-ohm 
termination at the input, this line could be 12 inches or 
more. For a transceiver type, the 470-ohm resistor would be 
used at both ends of the line. If a multilayer board is used to 
produce an interconnect having a lower characteristic 

A impedance, the ringing would be much less than shown in 
Fig. 35 (c). Longer unterminated interconnections (more 
than eight inches) are reliable. 

Effects of Distributed Taps on a Bus Line 

Under the heading Series Termination, the subject of 
B distributed AC/ACT taps was briefly discussed. Because 

the use of taps is a common practice, such as the 21 I/O 
ports for each of the 21 possible cards in a fully populated 
VME backplane, the effects and the design remedies require 
attention. It is recalled that an ideal transmission line 
produces perfectly shaped waveforms at the transmit and 
receive end, as shown in Fig. 28 (b). In Fig. 36 (a), a VME 
backplane having 2.1 110 ports is depicted. Each ACL I/O 
port is represented by a net capacitanc.e {see Fig. 36 (b» of 
about 20 picofarads, including the IC port, PC board 
stripline, and connector pin capacitance. This net capaci
tance can easily red uce Zo by about 2/3 from 100 ohms to 33 
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Fig. 35. (a) Untermlnated interconnection using AC types at line 
receive end. No shunt termination Is required. (b) Plot of ACtACT 
output driving 50-ohm IIhe. (c) Waveforms for 8-lnch board 
strlpline. (d) Waveforms for 8-lnch board stripline with added 470-
ohm shunt termination resistance to dampen ringing. 

ohms. The upper sketched waveform of Fig. 36 {cl depicts 
how the mismatched line produces a pulse of reduced 
amplitude for 2t. (the round-trip delay time of the line). By 
changing the value of termination resistor Rdo 66 ohms at 
each end of the lilie; the shape of the line pulse waveform Is 
restored to Its desired rectangular form, the lower waveform 
in Fig. 36 (c). The full amplitude swing is also reduced, 
however, because the net resistive load seen by the ACt ACT 
driver is 33 ohms. 

Termination power g~~s . up by 213, which Is not too 
desirable. The message here is clear. The designer should 
deSign the backplanes for the least number of bus taps and 
should select low-capacitance connector pins and IC ports 
(small outline package). 

Fig. 36 (c) also illustrates some close-in unattenuated 
reflections at the driver port. These reflections illustrate that 
the 1/0 ports close in to the driver cause low-Impedance 
refleOtions·because of their distributed capacitances. These 
reflections must simply be absorbed by the on-resistanOe of 
the ACIACT output drivers~ fortunately, even in a worst
case VME bus, these reflectfons are under 1.5 volts and AC 
types'have the nOise margllito work reliably in this difficult 
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backplane environment. ACT inputs, however, with a V'Lmax 
of only 0.8 volt present a problem. The solutions to this 
problem are as follows: . 

1. For pulse edges thl!t do not have to be monotonic 
through the 0.8-volt lower ACT input switch point, the 
designer should make sure that there is enough delay 
for the reflection to stay under 0.8 volt (about 10-20 
nanoseconds). 

2. For clocks and strobes requiring good monotonic 
edges, the designer should parallel two or three ACT 
I/O paths together to reduce the output RON of the 
ACT devices by two or three times. This arrangement 
will sufficiently attenuate close-in backplane reflec
tions. The designer should remember that two times 
ACT drives Is 48 milliamperes and three times the 
drive is 72. The functions paralleled should always be 
in the same IC package. 

3. The designer should distribute clock or strobe drivers 
in the same IC package as shown in Fig. 37 to further 
reduce reflections and produce excellent monotonic 
edge performance. 
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(el 

Fig. 36. Distributed ACIACT loads on a transmission line. (a) 
ACIACTtransceiver with 21//0 ports connected to VME backplane. 
(b) ACIACT //0 ports look like a pure capacitive load that changes 
the effective Zo ofthe line. (c) Waveforms for RT greater than Zo and 
for RT equal to Zoo 

,--------LARGE DlSTANCE--------, 

1.5 ns PER FOOT DELAY 
r-----~------, ,--~--~--, 

BEST CLOCK CIRCUIT 
LAYOUT 

CLOCK 
SOURCE 

Fig. 37. Recommended distribution of clock or strobe drivers. 

Simultaneous Switching Transients for Driving 
Transmission Lines 

Fig. 38 illustrates that when an ACL output device drives a 
100-ohm transmission line, it really looks into a 50-ohm 
resistive load (two parallel 100-ohm branches of the line 
with Zo = 100 ohms). The waveform of Fig. 38 shows that a 
peak switching transient of under 50 milliamperes is drawn 
for two or three nanoseconds. In a worst-case situation, an 
octal device with eight outputs switching simultaneously 
could theoretically draw 8 x 50 milliamperes or 0.4 ampere. 
Although 0.4 ampere is a lot of current for a high-frequency
content transient, it is under the peak switching current 
developed by the direct drive of a pure 50-picofarad 
capacitive load (a worst case). The "real world" of backplane 
or bus systems is an instantaneous 50- to 150-ohm resistive 
transmission-line load as depicted In Fig. 38.lfthe effects of 
simultaneous switching are applied to this load, the induced 
voltage transient·(VoLP) on the eighth unswitched output 
would be less than one volt. 

MinIMax Propagation Delay and Delay Skew 

The designer of bus interfaces, or bus protocols, has many 
considerations for reliable bus or backplane data handling. 
The ideal goal is a logic level error probability of 0 per cent. 

One of the most critical and system-speed-limiting 
parameters is worst-case minImax propagation delay. This 
parameter considers data-sheet-guaranteed minImax delay 
as a function of supply voltage Vee, temperature, distributed 
capacitance, and highllow transitions. This variation in 1/0 
delays must also consider simultaneous switching delay 
skew; i.e., the tpLH/tpHL for one output of an octal bus 
interface type compared to values when all eight outputs 
simultaneously switch. As mentioned earlier, simultaneous 
switching lifts the output driver ground reference and also 
lowers the instantaneous Vee reference level. This change 
momentarily reduces gate-to-source voltage, reduces gm, 
and produces an increase in RON in MOS transistors. Thus, 
the bigger the output stage RCdelay, the bigger the change 
in tpLH/tpHL. 

Information on minImax delay variations of ACL devices 
follows: 

1. All ACL data sheets provide the design engineer with 
one min and max delay limit for tPLH and tPHL. Unlike 
the deSigned-in unbalanced value for bipolar FAST 
types, the same value applies to both tPLH and tPHL. 
This val ue is for worst-case voltage, minImax voltage, 
and minImax worst-case temperature conditions. CL 
is pegged at 50 picofarads. The data sheets have 
supply voltage entries at 1.5, 3.3 ± 0.3, and 5 ± 0.5 
volts. Fig. 23 in the Technical Overview Section shows 
a curve of normalized delay as a function of Vee 
variation for all ACI ACT types. Fig. 22 shows delay as 
a function of CL, and Fig. 24 shows delay as a function 
of temperature. 

2. Simultaneous switching delay skew for ACL types is 
relatively small because of the extensive chip and 
package features of the GEIRCA AC/ACT product 
that reduce Vee and ground bounce to a minimum. 
Although the data given in Table VIII is only a sample 
of skew data, it is representative because all ACI ACT 
interface types have the same output stage and 
Vedground distribution features. 

Input Terminations 

This section discusses the termination of used and unused 
inputs to ACL devices. 

Unuled Inputs are terminated as shown in Fig. 39 (a). Logic 
inputs for non-I/O' ports should be terminated to Vee or 
ground with or without a resistor. The value of the resistor 
can range from 0 to one megohm. 110 or transceiver ports 
should be terminated to Vee or ground only by means of a 
resistor of 100 ohms minimum to one megohm maximum, 
as shown in Fig. 39 (b). The consideration here is that if the 
port is in the driver mode, short to Vee or ground must be 
avoided. 

Used Inputl are terminated as shown in Fig. 39 (c). There 
are application situations in which an input may become a 
floating one when.system power is on. An example is for 
CMOS inputs coming off an edge card connector. If the 
card driving a particular bus line is pulled, then tlie CMOS 
input at the receiving PC card input becomes floating. The 
rule here is to terminate such inputs to Vee or ground with a 
resistor 100 ohms to one megohm in value. If the inter
connection is a terminated bus, however, such as a 
terminated VME backplane, individual input terminations 
such as those shown in Fig. 39 (c) are not required. 
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Fig, 38. Currant translimt caused by line driving. (a) Circuit. (b) 
Waveform. 
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TO 
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Fig. 39. Input terminations for (a) unused logic inputs, (b) unused 
I/O ports inputs, and (c) used Inputs coming off an edge card 
connector. 

Insertion and Removal ot LIve PC Boards. 

"Live" insertion refers to the plugging in of a PC board or 
daughter c,ard into an electrically live bus, backplane, or 
mother board. The designer using ACL logic devices 
should assume that s,omebus activity may be electrl,cally 
disrupted momentarily because of interference at plug in. 
Live removal merits the same considerations. Fig. 40 shows 
the electrical circuit for ACL types that could momentarily 
disrupt a bus line. If either the input or output pin of an ACL 
bus driver/receiver at the PC board interface to the bus 
touches the bus before Vee makes contact, the entire PC 

board takes power off the bus line, if it isin the high state. 
This action would brlng,the VIH level under the VIHmin value 
and thus the signal level on the bus would be non
determinate until the Vee pin completes contact. If a system 
designer requires live insertion witho,ut fault tolerance, the 
most reliable design solution is for PC boards to have 
longer pins for Vee and ground. This difference in pin 
lengths assures that the diodes of Fig. 40 will not momen
tarily conduct. Because of the latch-up-free production 
process and circuitry, as discussed earlier, no harm to ACL 
ICs occurs if the I/O protection diodes momentarily conduct. 
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Fig. 40. ACL 110 clamp diodes can momentarily pull down a high 
state on a bus. 

Bus Contention 
When more than one driver is connected to a bus, which is 
usually the case as illustrated in Fig. 41, contention could 
occur. Considering the actual minImax spread of IC logic 
line delays and the differences in interconnect delays 
(delays are approximately 1.5 nanoseconds per foot), it is 
not surprising that bus contention among drivers could 
occur. 

Fig. 42 shows the bus contention delay waveforms for all 
ACI ACT 2- or 3-state output devices, except for the open
drain types. The separate waveforms for AC and ACT types 
are shown and compared to bipolar FAST types. Because of 
the well balanced AC/ACT output drive (loL "" IOH), bus 
contention gives a possible mid-state delay of typically a 
few nanoseconds or in the worst case (tm •• - tmln) about 
seven nanoseconds. For comparison, bipolar FAST bus 
drivers have the same worst-case delay for the low-to-high
state changes, but the much heavier sink current (48 to 64 
milliamperes) compared to source current (3 to 15 milli
amperes) keeps VOL below VIH. Good IC decoupling is 
essential because, at the momentary Vcc/2 level, up to 100 
milliamperes could flow from Vee to ground. This condition 
is an example of where ACT types provide superior bus 
performance because of their VIHmin value of two volts. 

A good solution to contention problems is the use of the 
AC/ACT open-drain types as bus drivers. Types suggested 
include the following: 

AC/ACT05 

AC/ACT 647/649 

AC/ACT 653/654 

AC/ACT7623 

Hex Inverter with Open-Drain 
Outputs 
Octal Bus Transceiver Register 
With Open Drain 
Octal Bus Transceiver Register, 
Open Drain A Side, 3-State B Side 
Octal Bus Transceiver, Open Drain 
A Side, 3-State B Side, 
Non-Inverting 

With these types, not only is bus contention eliminated, but 
a very useful form of bus logic, called "bus wired-OR" can 
be used. Bus arbitration design problems are also resolved 
by the use ofthe wired-OR. Most bus designs use wired-OR 
for some lines, but with proper design it could be used for 
most or all lines so long as the pull-up delay (tPLH) due to the 
use of resistive bus-termination networks is not excessive 
for the speed of the system. 

Bus Drivers 

Individual ACL bus drivers connected to a VME bus, 
multibus, or other electrical backplane may have the edge 
waveforms shown In Fig. 43. Each bus tap has a net 
capacitance that ordinarily disrupts transmission line 
performance and produces reflections with undesirable 
VOLP and VOHV signals, as shown in the waveforms of Fig. 43. 
VOLP and VOHV are the peak and valley values of VOL and VOH, 
respectively. If the value of VOLP exceeds the logic VIL or 
goes below VOL, a logic error is possible. Table XII reviews 
the specifications for AC and ACT types and shows practical 
values of VOLP and VOHV for AC and ACT outputs driving a 
well-populated VME bus. The problem area, emphasized in 
the Table, is the VIL for TTL logic levels applicable to ACT or 
to any bipolar FAST device because VOLP is greater than VIL. 

MULTI~L: T T2 13S 
_______ TN 0 

DRIVERS f f T If 
Fig. 41. Multiple bus drivers. 

VOH 
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VOL -- ---------------- --YIL 

ACT CMOS 

""tr-1:----t VIL-- -------------
VOL -[ 
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Fig. 42. Bus contention dalay waveforms for AC and ACT CMOS 
types and for bipolar FAST types. 
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Table XII. V,L and V,H Specification, for AC/ ACT Type, and 
Practical Value. of VoLP and VoHv for AC and 

ACT Output. Driving a VME Bu •• 
ACType, ACT Type. 

Specification,: 
Low-Level Input Voltage 

V,L 1.35 O.S' volts 

High-Level Input Voltage 
V,H 2.15 2 volts 

Practical Value.: 
Low-Level Output Voltage 

Peak Value, VoLP 1 volts 

High-Level Output Voltage 
Valley Value, VoHV 4 volts 

, Problem area; see text. 

There are several solutions to this problem. For applications 
of ACT types where there are data/address or non-edge
sensitive lines, the user should allow a bus settling time of 
10 to 20 nanoseconds. For clocks or strobes where 
monotonic edges are important, the designer should 
increase the output device drive current by paralleling two 
or three (three is best but more is satisfactory) inputs and 
outputs of the bus interface logic functions, as shown for 
the AC/ACT 240 type in Fig. 44. It is very importantthatthe 
paralleled fUnctions all be; in the same IC package. 

For applications of AC types, this problem does not exist 
because the superior input noise immunity of these types 
gives sufficient noise. margin. The fastest and most reliable 
(compared to ACT or FAST/AS/S tYP!l applications) bus 
system designs are achieved with the advanced high-speed 
CMOS AC type ICs. 

vcc 

.:;r 
~c 

·~r 
~c OTHER BUS 110. 

PORTS 

~e 

\ vC 
8 ~VOL 

EDGES 

~e 

~c 

~e 
vee 

Fig. 43. ACIACT bus driver circuit and edge waveforms. 

POWER SUPPLY VOLTAGES 

The GEIRCA AC types have a power supply range of 1.5 to 
5.5 volts with an absolute maximum supply voltage rating of 
6 volts. The ability to operate these types with a 1.5-volt 
supply makes them particularly useful in battery-operated 
equipment and especially in systems including memories 
that feature 1.5-volt standby operation. 

The operating supply-voltage range for ACT types is 4.5 to 
5.5 volts, or 5 volts ± 10%. ACT types can operate down to 
1.5 volts, but this mode of operation is recommended only 
for data retention or battery back-up. 

Battery Back-Up Operation 

Battery-back-up operation can be easily implemented in 
systems containing ACL devices. An example of such an 
arrangement is given in Fig. 45. The minimum battery 
voltage required is only 1.5 volts plus the voltage drop of 
one diode. Schottky diodes should be used because of their 
very low voltage drop (typically 0.2 volt). In Fig. 45, GEIRCA 
High-to-Low Level Shifters HC4049 or HC4050 are used to 
prevent the flow of positive input currents into the system in 
the event of input voltage levels greater than one diode 
voltage drop above Vee. These types do not have clamp 
protective devices at the Vee inputs. More information on 
this subject can be obtained from ICAN-7373, Logic DeSigns 
for Battery-Powered or Battery-Backed-Up Operation. 

~~~~--,TOBUS 

1 I 
1 .1 1 
L ___ -{»-___ J 

Fig. 44. Paralleled ACIACT functions must be in same/C package 
only. 
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Fig. 45. Example of ACIACT system with battery back-up. 
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Power Supply Regulation and Decoupllng 

The wide power supply range of 1.5 to 5.5 volts for AC 
devices may suggest that regulation is not necessary. But, it 
must be realized that a changing supply voltage affects 
system speed, noise immunity, and power consumption. 
Because noise immunity and even the correct operation of 
the circuit can be affected by noise spikes on the supply 
lines, matched decoupling is always necessary in dynamic 
systems. 

AC and ACT types both have the same power supply 
regulation and decoupling requirements. The best method 
of minimizing spiking on the supply lines is by implementing 
good power supply and ground busing and by having low 
ac impedances from the Vee and ground pins of each 
device. Because the minimum value of a decoupling 
capacitor depends on the voltage spikes that can be 
allowed, it is a general rule to restrict ground and Vee noise 
peaks to 100 millivolts. A local voltage regulator on the 
printed-circuit board can be decoupled by means of an 
electrolytic capacitor of 10 to 50 microfarads. 

The selection of a bypass capacitor for an Octal Driver 
types falls into one of the cases listed below. The equation 
for all three cases is 

Cb ..... = 81 .... AVAv 

1. Worst-Case Pure Capacitance Load 

I .... = short-circuit current for an AC/ACT output 
(200 milliamperes) 

At = 6 nanoseconds for a load of up to 
300 picofarads 

Av = 0.1 volt (assumed drop allowed) 

Cbyp_ = (8)(0.2)(6 x 10-8/0.1) 

= 96 nanofarads 

The practical value to use is 0.1 microfarad. 

2. Average Stripline Drive 

Zo = 300 ohms 

Ip ... = 5 volts/150 ohms = 33 milliamperes 

At = 2 nanoseconds 

Av = 0.1 volt 

Cby .... = (8)(33 x 10-")(2 x 10-0/0.1) 

= 5.3 nanofarads 

The practical value to use is 0.0056 microfarad. 

3. Driving resistive load (100-ohm transmission line) 

Zo = 100 ohms (two branches in parallel is.50 ohms) 

I .... = 5 volts/50 ohms = 0.1 ampere 

At = 3 nanoseconds 

Av =0.1 volt 

Cbyp ... = (8)(0.1)(3 x 10-8/0.1) 

= 24 nanofarads 

The practical value to use is 0.01 microfarad. 

For each case, the designer should keep the lead lengths of 
the capacitors very short and use good quality radio
frequency capacitors such as class 1 monolithic ceramic 
types. These types are very low loss at high frequencies and 
over a wide temperature range. 

INTERFACING 

Interfacing with ACL Logic 

ACT logiC, like the slower HCT logic, is the most versatile 
logic family available for interfacing between any CMOS or 
TTL logic-level devices, as shown in Fig. 46. The only 
restrictions are the input rise and fall slew rates (see 
AC/ACT data sheets). If the maximum rise or fall slew rate 
of the CM OS or TTL output is too slow, the ACI ACT14 or 
HC/HC14 Hex Schmitt Trigger types are available and 
should be used to speed up slow output pulse edges. Note 
in Fig. 46 that ACT logic devices also accept NMOS logic 
levels. 

Fanout restrictions to AC/ACT or TTL logiC families are 
discussed in the Technical Overview Section of this 
Databook. 

AC types, as shown in Fig. 46, cannot be directly driven 
from any of the TTL families because the TTL output 
voltage high, VOHmin, does not satisfy the AC input voltage 
high, V'Hmin, specification. To meet minimum V'H require
ments, AC types, however, can use a pull-up resistor, as 
illustrated in Fig. 47, to accept TTL logic-level inputs 
reliably. 

Interfacing AC/ACT logic with ECL logic is an important 
application requirement because of the very high speed of 
AC/ACT. Fig. 48 illustrates use of available ECL to TTL 
logic transistor types that are applicable to ACT types. 

ALL -G-- ALL NMOS/CMOS' NMOS/CMOS 
OR ACT OR 

TTL LOGIC TTL LOGIC 
LEVEL DEVICES LEVEL DEVICES 

'SLOW RISE AND FALL TIME MAY REQUIRE A SCHMITT INTERFACE. 

CMOS NMOS/CMOS -1 ~ 
ALL 

LOGIC AC OR 
LEVELS TTL LOGIC 

'--_--' LEVEL DEVICES 

Fig. 46. AC/ACT NMOS/CMOS Interfacing using AC and ACT 
types. 

FAST/AS/S 

VCC 

- SLOWS SPEED DOWN 
.- INCREASES POWER DISSIPATION 

./ - DECREASES NOISE MARGIN 
R /Y - DECREASES FAN· OUT 

AC 

Fig. 47; Use of pull-lip resistor to interface·TTL and AC devices. 
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, Fig.4B. Use of/ogic translator types to interface A CIA CTlogic with 
ECL logic. (a) Interfacing ACIACT to ECL circuits. (b) Interfacing 
ECLto ACIACT circuits. 

Drop-In R~placement. Ullng ACT Logic TYPel 
ACT types are uniquely designed to have the direct logic
level interface compatibility that enables them to replace 
FASTI ASISI ALS TTL logic devices of the same function as 
specified by the 54174-series. st.andard logic function' 
nomenclature. ACT types should not be used to replace 
slower logic devices such as LSTTL or HCT because of the 
very significant three tofour times faster propagation delay, 
edge rates, and correspondingly higher switching currents 
and higher EMI spectrum production. 

There are, however, some definite possible limitations to 
direct drop-in replacement of FAST/AS/S/ALS types with 
ACT types that must be considered. The considerations 
are~ . 

1. Certain bus driver types in the FAST or AS family have 
sink-current capabilities greater than 24 milliamperes; 
namely, 48 to 64 milliamperes. Types that are in this 
category Include 

240 623 
241 646 
244 647 
245 648 
540 649 
541 654 

This 48 to 64 milliampere current value, as discussed 
earlier, may be necessary for driiling high-fanout 
backplanes having resistive terminations requiring 
sink currents greater than 24 milliamperes. Clocks 
and strobe signals are also in this category, as 
discussed earlier (see Bus Drivers). ConsE!.quently, if 
power is to be 'saved, some redesign of the printed
circuit board Is needed in order to parallel ACT 
devices within the same package. 

SV 3.3 V S'V 

SV 

'FAST/AS/S/AlS FAMILIES 

Fig. 49. Use of both 3.3- and 5-volt supplies together. 

2. Trace lengths of printed-circuit board intercon
nections of five inches or more. A good printed
circuit-board design for FAST interconnects of 
relatively long length should have a shunt termination 
to achieve good pulse edge fidelity. Because of the 
high-impedance input of AC/ACT devices (R. greater 
than 100 kilomegohms; C, of 7,5 picofarads), more 
reflected-wave energy can occur than with FAST. 
Consequently, the addition of 470 ohms oftermination 
resistance to ground directly at the ACT input is 
recommended. 

3. If the FAST types use ribbon cable to interface, the 
higher input impedance at the receive end may 
require termination resistance and some small 
capacitance to ground to reduce crosstalk. When 
FAST types .are used for both the driver and the 
receiver, it is recommended that ACT .. types be 
substituted for the driver and AC types for the receiver. 
With these substitutions, noise pe'1ormarice results 
should be much superior to the results with FAST 
types. 

40_~ _____________________________________________________ ___ 



__________________________ Design Considerations 

LOWER-VOLTAGE OPERATION 

For CMOS logic "less is best" in terms of all-around 
optimum system performance. The designer of CMOS logic 
circuits using AC Devices can make effective use of the 
broad-range supply-voltage capability (1.5 to 5.5 volts) to 

1. Minimize operating power consumption 

po •• ,otlng = CVcc'f 

2. Minimize switching-current transients into capacitive 
loads 

Ip• ok = CAv/ At 

3. Minimize EMI spectrum production. Table VII in the 
Technical Overview Section shows how output 
transition times and, hence, Fourier frequency 
components are reduced by operation at lower supply 
voltages. 

The equipment designer can use the propagation delays as 
guaranteed in the data sheets at 1.5 volts or, more 
importantly, at the new industry standard 3.3 ± 0.3 volts 
(see references at end of section) to determine if the logic 
speed needs are being met. Fig. 23 in the Technical 
Overview Section, the curve showing normalized propa
gation delay as a function of supply voltage, is also very 
useful in this consideration. 

Although these three significant benefits of operating AC 
logic below 5 volts, namely 3.3 volts, are enticing, there are 
negatives to consider besides a little slower speed. At 3.3 
volts, AC logic has a speed just a bit faster than ALS TTL 
operating at 5 volts. These negatives are: 

1. Five volts is a widely used logic supply voltage and 
there are many TTL and CMOS logic, microprocessor, 
and other devices designed for 5-volt use only. 

2. Power supplies having both 5-volt and 3.3-volt taps 
are not currently readily available. Moreover, power 
supply regulation at 3.3 volts is less efficient than at 5 
volts. 

The deSign remedy for the first item above, 5-volt interfacing 
with TTL, is straightforward, as shown in Fig. 49. AC/ACT 
data sheets have full dc/ac parameters for 3.3 ±0.3-volt 
operation and such items as sink current for TTL fan outs 
can easily be accessed. 

The solution to the second item above, the lack of 3.3 ±0.3-
volt regulated supplies, is notso easy to achieve. It requires 
design innovations through either localized 3.3-volt zener 
regulation from the 5-volt rail, or power supply design 
changes to bring out a 3.3-volt tap. 

The prognosiS for wider use of more optimized 3.3-volt 
logiC or, even further downstream, 2-volt logiC is tied 
heavily into the development of even faster, smaller
geometry CMOS VLSI devices. CMOS devices with features 
sized at less than one micron can potentially have problems 
with internal electric fields which, if not remedied by 
process innovation, may require operation at lower than 
five volts. Also, the operating power, switching transient 
production, EMI generation of logic with sub-nanosecond 
delays also point to the need for operation at lower than five 
volts. ACL specifications are well poised to provide excellent 
1.5- to 5-volt "glue" logic functions and data specifications 
as this surge to higher-speed, smaller-geometry CMOS 
goes forward. 

REFERENCES 

Gustafson, D.B., 1984. "Computer Buses-A Tutorial," 
IEEE Micro, August 1984, pp. 7-22. 

Nadolski, J. and Kalish, A., "Using Advanced CMOS Logic 
in a VME Data Bus System," ICAN-8640. 

Nadolski, J., "Method of Measurement of Simultaneous 
Switching Transient," ICAN-8754. 

NadolSki. J .. "LogiC Designs for Battery-Powered or Battery
Backed-Up Operation," ICAN-7373. 
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Ratings and Operating Conditions 

The absolute maximum ratings, recommended 
operation conditions, and dc specifications tables of the 
ACL family are shown on the following pages. Note that 
the parameter loz applies only to three-state and open
drain device types. 

Detailed technical information on each individual type is 
provided in the technical data section. 

MAXIMUM RATINGS, Absolute-Maximum Values:'" 
DC SUPPLY-VOLTAGE (Vcc) ..............•.•.......•..............•.•................•.•................ -0.5 to 6 V 
DC INPUT DIODE CURRENT,. 1,K (for V, < -0.5 V or V, > Vcc + 0.5 V) ..........•............................... ±20 mA 
DC OUTPUT DIODE CURRENT, 10K (for Vo < -0.5 V or Vo > Vcc + 0.5 V) ...............•..•....•.............. ±50 mA 
DC OUTPUT SOURCE OR SINK CURRENT per Output Pin, 10 (for Vo > -0.5 V or Vo < Vee + 0.5 V) .............. ±50 mA 
DC Vcc or GROUND CURRENT (Icc or IGNo) ..•..............•...•.......................•...•........•.... ±100 mAo 
POWER DISSIPATION PER PACKAGE (Po): 

For TA = -55 to +100°C (PACKAGE TYPE F) ....•..•.........•..•......................................... 500 mW 
For TA = +100 to +125°C (PACKAGE TYPE F) ................•......•....... Derate Linearly at 8 mW/oC to 300 mW 
For TA = -40 to +100°C (PACKAGE TYPE E) .........................•............•.................•.... 500 mW 
For TA = +100 to +125°C (PACKAGE TYPE E) .....•.•..............••....... Derate Linearly at 8 mW/oC to 300 mW 
For TA = -40 to +70°C (PACKAGE TYPE M) ............•.....•.....••............................•....... 400 mW 
For TA = +70 to +125°C (pACKAGE TYPE M) ......................•......... Derate Linearly at6 mW/oC to 70 mW 

OPERATING-TEMPERATURE RANGE (TA): 
PACKAGE TYPE F ................................................•.............................. -55 to +125°C 
PACKAGE TYPE E, M ............................................•.............................•. -40 to +125°C 

STORAGE TEMPERATURE (To") ......................•...............•.............................. -65 to +150°C 
LEAD TEMPERATURE (DURING SOLDERING): 

At distance 1116 ± 1132 in. (1.59 ± 0.79 mm) from case for 10 s maximum ...........•........................ +265°C 
Unit inserted into PC board min. thickness 1/16 in. (1.59 mm) with solder contacting lead tips only ..•.....•.... +300°C 

"(For up to 4 outputs per device; add ± 25 rnA for each additional output.) 

"'Absolute-Maximum Ratings are those values beyond which damage to the device may occur. 
Functional operation under these conditions is not implied. 

RECOMMENDED OPERATING CONDITIONS: 
For maximum reliability, normal operating conditions should be selected so that operation is always within the 
following ranges: 

LIMITS 
CHARACTERISTIC 

MIN. MAX. 

Supply-Voltage Range, Vcc": 
(For TA = Full Package-Temperature Range) 

ACTypes 1.5 5.5 
ACT Types 4.5 5.5 

DC Input or Output Voltage, V .. Vo 0 Vcc 

Operating Temperature, T A: 
CD74 Types -40 +125 
CD54 Types -55 +125 

Input Rise and Fall Slew Rate, dtldv 
at 1.5 V to 3 V (AC Types) 0 50 
at 3.6 V to 5.5 V (AC Types) 0 20 
at 4.5 V to 5.5 V (ACT Types) 0 10 

"Unless otherwise specified, all voltages are referenced to ground. 

UNITS 

V 
V 

V 

°C 
°C 

ns/V 
nsN 
nsN 
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Specifications 
STATIC ELECTRICAL CHARACTERISTICS: AC Series 

AMBIENT TEMPERATURE (T J - 0 C 

TEST CONDITIONS 
+25 

o to +70 -40 to +125(74) 
CHARACTERISTICS Vee -40 to +85 -55 to +125(54) UNITS 

V, 10 (V) 

(V) (mA) 
MIN. MAX. MIN. MAX. MIN. MAX. 

High-Level Input 1.5 1.2 - 1.2 - 1.2 -
Voltage V,H 3 2.1 - 2.1 - 2.1 - V 

5.5 3.85 - 3.85 - 3.85 -
Low-Level Input 1.5 - 0.3 - 0.3 - 0.3 

Voltage V'L 3 - 0.9 - 0.9 - 0.9 V 

5.5 - 1.65 - 1.65 - 1.65 

High-Level Output -0.05 1.5 1.4 - 1.4 - 1.4 -
Voltage VOH V,H -0.05 3 2.9 - 2.9 - 2.9 -

or -0.05 4.5 4.4 - 4.4 - 4.4 -

V'L -4 3 2.58 - 2.48 - 2.4 - V 

-24 4.5 3.94 - 3.8 - 3.7 -

# -75 5.5 - - 3.85 - - -
, 

-50 5.5 - - - - 3.85 -
Low-Level Output 0.05 1.5 - 0.1 - 0.1 - 0.1 

Voltage VOL V,H 0.05 3 - 0.1 - 0.1 - 0.1 

or 0.05 4.5 - 0.1 - 0.1 - 0.1 

V'L 12 3 - 0.36 - 0.44 - 0.5 V 

24 4.5 - 0.36 - 0.44 - 0.5 

# 75 5.5 - - - 1.65 - -
, 

50 5.5 - - - - - 1.65 

Input Leakage Vee 
Current I, or 5.5 - ±0.1 - ±1 - ±1 JlA 

GND 
3-State Leakage V,H 

Current& 102 or 

V'L 

Vo= 5.5 - ±0.5 - ±5 - ±10 JlA 

Vee 

or 

GND 
Quiescent Supply Vee 

Current, MSlt lee or 0 5.5 - 8 - 80 - 160 JlA 
GND 

#Test one output at a time for a I-second maximum duration. Measurement is made by forcing current and measuring voltage to minimize 
power dissipation. . 

'Test verifies a minimum 5O-0hm transmission-line-drive capability for 74AC/ACT Series, 75 ohms for 54AC/ACT Series. 
"'3-State devices only (off-state leakage current for open-drain types). 
t SSI/FF limits are 4pA@ + 25°C, 40pA @Oto +70°C, - 40 to +85°C, 80pA @-4Oto+125°C (74), -55 to + 125°C (54). 
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Specifications 
STATIC ELECTRICAL CHARACTERISTICS: ACT Series 

AMBIENT TEMPERATURE (T J :·C 

TEST CONDITIONS +25 o to +70 -40 to +125(74) 
CHARACTERISTICS Vee -40 to +85 -55 to +125(54) UNITS 

VI 10 (V) 

(V) (inA) MIN. MAX. MIN. MAX. MIN. MAX. 

High-Level Input 4.5 
Voltage VIH to 2 - 2 - 2 - V 

5.5 

Low-Level Input : 4.5 
Voltage VIL to - 0.8 - 0.8 - 0.8 V 

5.5 

High-Level Output VIH -0.05 4.5 4.4 - 4.4 - 4.4 -
Voltage VOH or 

-24 4.5 3.94 3.8 3.7 VIL - - - V 
# -75 5.5 - - 3.85 - - -
* -50 5.5 - - - - 3.85 -

Low-Level Output VIH 0.05 4.5 - 0.1 - 0.1 - 0.1 
Voltage VOL or 

24 4.5 0.36 0.44 0.5 VIL - - - V 
# 75 5.5 - - - 1.65 - -
* 50 5.5 - - - - - 1.65 

Input Leakage Vee 
Current II or 5.5 - ±0.1 - ±1 - ±1 pA 

GND 
3-State Leakage VIH 

Current ... 102 or 
VIL 

Vo= 5.5 - ±0.5 - ±5 - ±10 pA 
Vee 
or 

GND 

Quiescent Supply Vee 
Current, MSlt lee or 0 5.5 - 8 - 80 - 160 pA 

GND 

Additional Supply Current 
4.5 per Input Pin Vcc-2.1 to - 2.4 - 2.8 - 3 mA 

TIL Inputs High alee 
1 Unit Load 5.5 

#Test one output at a time for a 1-second maximum duration. Measurement is made by forcing current and measuring voltage to minimize 
power dissipation. 

,'Test verifies a minimum 5O-ohm transmission-line-drive capability for 74AC/ACT Series, 75 ohms for 54AC/ACT Series. 
"'3-State devices only (off-state leakage current for open-drain types). 
t SSI/FF limits are4pA@+25°C,40pA@Oto+70°C,-4Oto+85°C,BOpA@-4Oto +125°C (74), -55 to + 125°C (54). 

OPERATING AND HANDLING CONSIDERATIONS 

1. Handling 
All inputs and outputs of RCA CMOS devices have a 
network for electrostatic protection during handling. 
Recommended handling practices for CMOS devices 
are similar to those described in ICAN-6525, "Guide to 
Better Handling and Operation of CMOS Integrated 
Circuits." 

2. Operating 
Operating Voltage 

During operation near the maximum supply voltage 
limit, care should be taken to avoid or suppress power 
supply turn-on and turn-off transients, power supply 
ripple, or ground noise; any of these conditions must 
not cause Vee - Gnd to exceed the absolute maximum 
rating. 

Input Signals 
To prevent damage to the input protection circuit, 
input signals shbuld never be greater than Vee nor less 
than Gnd. Input currents must not exceed 20 mA even 
when the power supply is off. 

Unused Inputs 
A connection must be provided at every input terminal. 
All unused input terminals must be connected to either 
Vee or Gnd, whichever is appropriate. . 

Output Short Circuits 
Shorting of outputs to Vec or Gnd may damage CMOS 
devices by exceeding the maximum device dissipation. 
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CD54n4ACOO 
CD54n4ACTOO 

Advance Information 

tA Quad 2-lnput NAND Gate IV ,. 
2. 

2V 
2. 

Type Features: 
•• • Typical propagation delay (A COO): 
38 10 3V 

3.2i1s@ Vee = 5 V, TA = 25°C, CL = 50 pF 

4A 12 

4B 13 " 4' 
GND _7 

'---_~ Vee·'· 
92CS-36~28R2 

FUNCTIONAL DIAGRAM & 
TERMINAL ASSIGNMENT 

The GE/RCA CD54/74ACOO and CD54/74ACTOO are quad 
2-input NAND gates which utilize GE/RCA's new 
ADVANCED CMOS LOGIC technology. The CD54ACOO 
and CD54ACTOO are supplied in 14-lead dual-in-line ceramic 
packages (F suffix). The CD74ACOO and CD74ACTOO are 
supplied in 14-lead dual-in-line plastic packages (E suffix) 
and in 14-lead dual-in-line small-outline plastic packages (M 
suffix). 

TRUTH TABLE 

INPUTS OUTPUTS 

A B Y 

L L H 
H L H 
L H H 
H H L 

MAXIMUM RATINGS, Absolute-Maximum Values: 

Family Features: 
• Exceeds 2-kV ESD Protection - MIL-STD-883, 

Method 3015 
• SCR-Latchup-resistant CMOS process and circuit design 
• Speed of bipolar FAST*IASIS with significantly 

reduced power 
• Balanced propagation delays 
• AC types feature 1.5-V to 5.5-Voperation and balanced 

nOise immunity at 30% of the supply. 
• ± 24-mA output drive current 

- Fanout to 15 FAST* ICs 
- Drives 50-ohm transmission lines 

*FAST is a Trademark of Fairchild Semiconductor 
Corp. 

DC SUPPLY-VOLTAGE (Vee) ............................................................................. -0.5 to 6 V 
DC INPUT DIODE CURRENT, I'K (for V, < -0.5 V or V, > Vee + 0.5 V) .......................................... ±20 mA 
DC OUTPUT DIODE CURRENT, 10K (for Va < -0.5 V or Va > Vee + 0.5 V) ...................................... ±50 mA 
DC OUTPUT SOURCE OR SINK CURRENT per Output Pin, 10 (for Va > -0.5 V or Va < Vee + 0.5 V) .............. ±50 mA 
DC Vee or GROUND CURRENT (lee or IGNo) ............................................................... ±100 mAo 
POWER DISSIPATION PER PACKAGE (PO): 

For TA = -55 to +100°C (PACKAGE TYPE F) .............................................................. 500 mW 
For TA = +100 to +125°C (PACKAGE TYPE F) ............................... Derate Linearly at 8 mW/oC to 300 mW 
For T A = -40 to +100° C (PACKAGE TYPE E) ............................................................. 500 mW 
For TA = +100 to +125°C (PACKAGE TYPE E) ............................... Derate Linearly at 8 mW/oC to 300 mW 
For TA = -40 to HO°C (PACKAGE TYPE M) .............................................................. 400 mW 
For TA = +70 to +125°C (PACKAGE TYPE M) ................................ Derate Linearly at 6 mW/oC to 70 mW 

OPERATING-TEMPERATURE RANGE (TA): 
PACKAGE TYPE F ............................................................................... -55 to +125°C 
PACKAGE TYPE E, M ............................................................................ -40 to +125°C 

STORAGE TEMPERATURE (Tstg) ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• -65 to +150°C 
LEAD TEMPERATURE (DURING SOLDERING): 

At distance 1/16 ± 1/32 in. (1.59 ± 0.79 mm) from case for 10 s maximum .................................... +265°C 
Unit inserted into PC board min. thickness 1/16 in. (1.59 mm) with solder contacting lead tips only ............. +3OO°C 

"(For up to 4 outputs per device; add ± 25 rnA for each additional output.) 

File Number 1855 
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CD54/74ACOO 
CD54/74ACTOO 

RECOMMENDED OPERATING CONDITIONS: 
For maximum reliability, normal operating conditions should be selected so that operation is always within the 
following ranges: 

LIMITS 
CHARACTERISTIC 

MIN. MAX. 

Supply-Voltage Range, Vcc": 
(For T. = Full Package-Temperature Range) 

AC Types 1.5 5.5 
ACT Types 4.5 5.5 

DC Input or Output Voltage, V" Vo 0 Vcc 

Operating Temperature, T.: 
CD74 Types -40 +125 
CD54 Types -55 +125 

Input Rise and Fall Slew Rate, dt/dv 
at 1.5 V to 3 V(AC Typ":; 0 50 
at 3.6 V to 5.5 V(AC Types) 0 20 
at 4.5 V to 5.5 V(ACT Types) 0 10 

"Unless otherwise specified, all voltages are referenced to ground. 

STATIC ELECTRICAL CHARACTERISTICS: AC Series 

AMBIENT TEMPERATURE (T.) - ° C 

TEST CONDITIONS 
+25 o to +70 -40 to +125(74) 

CHARACTERISTICS Vee -40 to +85 -55 to +125(54) 

V, 10 (V) 

(V) (mA) MIN. MAX. MIN. MAX. MIN. MAX. 

High-Level Input 1.5 1.2 - 1.2 - 1.2 -
Voltage V,H 3 2.1 - 2.1 - 2.1 -

5.5 3.85 - 3.85 - 3.85 -
Low-Level Input 1.5 - 0.3 - 0.3 - 0.3 

Voltage V'L 3 - 0.9 - 0.9 - 0.9 

5.5 - 1.65 - 1.65 - 1.65 

High-Level Output -0.05 1.5 1.4 - 1.4 - 1.4 -
Voltage VOH V,H -0.05 3 2.9 - 2.9 - 2.9 -

or -0.05 4.5 4.4 - 4.4 - 4.4 -
V,L -4 3 2.58 - 2.48 - 2.4 -

-24 4.5 3.94 - 3.8 - 3.7 -
# -75 5.5 - - - 1.65 - -
" -50 5.5 - - - - - 1.65 

Low Level Output 0.05 1.5 - 0.1 - 0.1 - 0.1 
Voltage VOL V,H 0.05 3 - 0.1 - 0.1 - 0.1 

or 0.05 4.5 - 0.1 - 0.1 - 0.1 

V,L 12 3 - 0.36 - 0.44 - 0.5 

24 4.5 - 0.36 - 0.44 - 0.5 

# 75 5.5 - - - 1.65 - -
" 50 5.5 - - - - - 1.65 

Input Leakage Vcc 
Current I, or 5.5 - ±0.1 - ±1 - ±1 

GND 

Quiescent Supply Vcc 
Current, SSI Icc or 0 5.5 - 4 - 40 - 80 

GND 

UNITS 

V 
V 

°C 
°C 

ns/V 
ns/V 
ns/V 

UNITS 

V 

V 

V 

V 

p.A 

p.A 

#Test one output at a time for a 1-second maximum duration. Measurement is made by forcing current and measuring voltage to minimize 
power dissipation. 

"Test verifies a minimum 50-ohm transmission-line-drive capability for 74AC/ACT Series, 75 ohms for 54AC/ACT Series. 
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CD54n4ACOO 
CD54n4ACTOO 
STATIC ELECTRICAL CHARACTERISTICS: ACT Series 

TEST CONDITIONS 
CHARACTERISTICS 

V, 10 
(V) (mA) 

High-Level Input 
Voltage V,H 

Low-Level Input 
Voltage V,L 

High-Level Output V,H -0.05 
Voltage VOH or 

-24 V,L 

# -75 . -50 

Low-Level Output V,H 0.05 
Voltage VOL or 

24 V,L 

# 75 . 50 

Input Leakage Vee 
Current I, or 

GND 

Quiescent Supply Vee 
Current, SSI lee or 0 

GND 

Additional Quiescent Supply 
Current per Input Pin Vcc-2.1 

TTL Inputs High L:..lee 
1 Unit Load 

Vee 
(V) 

MIN. 

4.5 
to 2 
5.5 

4.5 
to -
5.5 

4.5 4.4 

4.5 3.94 

5.5 -
5.5 -

4.5 -
4.5 -

5.5 -
5.5 -

5.5 -

5.5 -

4.5 
to -
5.5 

AMBIENT TEMPERATURE (T J - °C. 

+25 
o to +70 -40 to +125(74) 

-40 to +85 -55 to +125(54) UNITS 

MAX. MIN. MAX. MIN. MAX. 

- 2 - 2 - V 

0.8 - 0.8 - 0.8 V 

- 4.4 - 4.4 -

3.8 3.7 - - - V 
- 3.85 - - -
- - - 3.85 -
0.1 - 0.1 - 0.1 

0.36 0.44 0.5 - -
V 

- - 1.65 - -
- - - - 1.65 

±0.1 - ±1 - ±1 pA 

4 - 40 - 80 pA 

2.4 - 2.8 - 3 mA 

#Test one output at a time for a 1-second maximum duration. Measurement is made by forcing current and measuring voltage to minimize 
power dissipation. 

'Test verifies a minimum 5O-0hm transmission-line-drive capability for 74AC/ACT Series, 75 ohms for 54AC/ACT Series. 

ACT INPUT LOADING TABLE 

INPUT UNIT LOAD* 

All 0.15 

'Unit load is L:..lee limit specified in Static 
Characteristics Chart, e.g., 2.4 mA max. @25°C. 
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CD54/74ACOO 
CD54n4ACTOO 

SWITCHING CHARACTERISTICS: AC Series; I" t, = 3 ns, CL = 50 pF 

Vee 
010 +70°C 

CHARACTERISTICS SYMBOL -4010+85D C 
(V) 

MIN. MAX. 

Propagation Delay tPLH 1.5 - 77 
I nput to Output tPHL 3.3* 2 8.7 

5t 1..3 6.2 

Power Dissipation Capacitance Cpo§ - 88 Typ. 

Input Capacitance CI - - 10 

SWITCHING CHARACTERISTICS: ACT Series; I" It = 3 ns,. CL = 50 pF 

CHARACTERISTICS 

Propagation Delay 
Input to Output 

Power Dissipation Capacitance 

Input Capacitance 

*3.3 V: min. is @ 3.6 V 
max. is@3V 

t5 V: min. is @ 5.5 V 
max. is @ 4.5 V 

5 V: min. is @ 5.25 V for 0 to +70D C 
max. is @4.75 V for 0 to +70°C 

Vee SYMBOL (V) 

tPLH 

tPHL 5:j: 

CPO§ -
CI -

:j:min. is @ 5.5 V 
max. is @ 4.5 V 

o to +70°C 
-40 to +85°C 

MIN. MAX. 

2.4 11.8 

105 Typ. 

- 10 

min. is @ 5.25 V for 0 to +70·C 
max. is @ 4.75 V for 0 to +70·C 

§Cpo is used to determine the dynamic power consumption per gate. 
For AC, PD = Vee2 f; (Cpo + Cel 
For ACT, PD = Vee2 fi (Cpo + Cel + Veet.lee where f, = input frequency 

CL = output load capacitance 
Vee = supply voltage 

-40 to +125°C(74) 
-5510 +125D C(54) 

MIN. MAX. 

- 86 
1.9 9.7 
1.2 6.9 

88 Typ. 

- 10 

-4010 +125° C(74) 
-55 to +125D C(54) 

MIN. MAX. 

2.3 13.2 

105 Typ. 

- 10 

OUTPUT 

tr '" 3ns 
INPUT 
LEVEL - --- --90% 

VI 
GNO---~ 

"FOA AC SEAlES ONLY: WHEN 

VCC • 1.5 V, AL • 1 kCl 

Input Level 

Input Switching Voltage, Vs 

Output Switching Voltage, Vs 

VO 

92CS-42388AI 

54n4AC 54n4ACT 

Vee 3V 

0.5 Vee 1.5 V 

0.5 Vee 0.5 Vee 

Fig. 1 - Propagation delay times. 

UNITS 

ns 

pF 

pF 

UNITS 

ns 

pF 

pF 
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CD54n4AC02 
CD54n4ACT02 

Advance Information 

IA 
18 

1Y 
Quad 2-lnput NOR Gate 

3A 

38 

2Y 

3Y 

Type Features: 
" 4A 

48 '2 
• Typical propagation delay (AC02): 

6 ns@ Vee = 5 V, TA = 25°C, CL = 50 pF 

92CS-36800RI 

FUNCTIONAL DIAGRAM" 
TERMINAL ASSIGNMENT 

The RCA CDS4n4AC02 and CD54n4ACT02 are quad 2-
input NOR gates that utilize RCA's new ADVANCED CMOS 
LOGIC technology. The CDS4AC02 and CDS4ACT02 are 
supplied in 14-lead dual-in-line ceramic packages (F suffix). 
The CD74AC02 and CD74ACT02 are supplied in 14-lead 
dual-in-line plastic packages (E suffix) and in 14-lead dual
in-line small-outline plastic packages (M suffix). 

TRUTH TABLE 

INPUTS OUTPUTS 
A B Y 
L L H 
H L L 
L H L 
H H L 

MAXIMUM RATINGS, Absolute-Maximum Values: 

Family Features: 
• Exceeds 2-kV ESD Protection - MIL-STD-883, 

Method 3015 
• SCR-Latch-up-resistant CMOS process and circuit design 
• Speed of bipolar FAST"IAS/S with significantly 

reduced power consumption 
• Balanced propagation delays 
• AC type features 1.5-V to 5.5-Voperation and balanced 
. noise immunity at 30% of the supply 

• ± 24-mA output drive current 
- Fanout to 15 FAST" ICs 
- Drives 50-ohm transmission lines 

"FAST is a Trademark of Fairchild Semiconductor 
Corp. 

DC SUPPLY-VOLTAGE (Vee) .••.....•••.......••....•.••••......••......•.•.......................•...... -D.S to 6 V 
DC INPUT DIODE CURRENT, 1,K (for V, < -O.S V or V, > Vee + O.S V) ................•......•.......•.......... ±20 mA 
DC OUTPUT DIODE CURRENT, 10K (for Vo < -O.S V or Vo > Vee + O.S V) .•.............•...................... ±SO mA 
DC OUTPUT SOURCE OR SINK CURRENT per Output Pin, 10 (for Vo > -O.S V or Vo < Vee + O.S V) ..•••.•....... ±SO mA 
DC Vee or GROUND CURRENT (lee or IGNO) ...•••.•...•••.....••••........••.............................. ±100 mAo 
POWER DISSIPATION PER PACKAGE (Po): 

ForTA=-S5to+100°C (PACKAGE TYPE F) ..••.•.••..•.••..••••.....••.•.....•••......•••.••.••..••••.•. SOOmW 
ForTA= +100 to +12SoC (PACKAGE TYPE F) ...•••.......•..•.•.•....•..... Derate Linearly at 8 mW/oC to 300 mW 
For TA = -40 to +100°C (PACKAGE TYPE E) ••••.....••.• , ..•.•....••......••.......•....•.•........••... SOO mW 
For TA = +100 to +12SoC (PACKAGE TYPE E) ...•....••..••.•.....•........• Derate Linearly at 8 mW/oC to 300 mW 
For T A = -40 to +70° C (PACKAGE TYPE M) .••.....•••.....•.......•................•....•........•...... 400 mW 
For TA = +10 to +12SoC (PACKAGE TYPE M) •..••. , ..•••...•..•.......•.•.•• Derate Linearly at 6 mW/oC to 70 mW 

OPERATING-TEMPERATURE RANGE (TA): 
PACKAGE TYPE F ..•..••....•..••...............•.•..........•.............••••.......•......... -55 to +12SoC 
PACKAGE TYPE E, M .••......••....•••.•.•...•••.......•...........•.••.•.••.............••...•. -40 to +12SoC 

STORAGE TEMPERATURE (T ... ) ....••.......•.•.....•••.......•.....•............•............•..... -65 to +1S0°C 
LEAD TEMPERATURE (DURING SOLDERING): 

At distance 1/16 ± 1/32 in. (1.S9 ± 0.79 mm) from case for 10 s maximum ..............•....••...•....••..••. +265°C 
Unit inserted into PC board min: thickness 1/16 in. (1.S9 mm) with solder contacting lead tips only ............. +300°C 

'(For up to 4 outputs per device; add ± 25.rnA for each additional output.) 

File Number 1978 
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CD54/74AC02 
CD54/74ACT02 

RECOMMENDED OPERATING CONDITIONS: 
For maximum reliability, normal operating conditions should be selected so that operation is always within the 
following ranges: 

LIMITS 
CHARACTERISTICS 

MIN. MAX. 
Supply-Voltage Range, Vcc': 

(For TA = Full Package-Temperature Range) 
ACTypes 1.5 5.5 
ACT Types 4.5 5.5 

DC Input or Output Voltage, V" Vo 0 Vcc 

Operating Temperature, TA: 
CD74 Types -40 +125 
CD54 Types -55 +125 

Input Rise and Fall Slew Rate, dtJdv 
at 1.5 V to 3 V (AC Types) 0 50 
at 3.6 V to 5.5 V (AC Types) 0 20 
at 4.5 V to 5.5 V (ACT Types) 0 10 

'Unless otherwise specified, all voltages are referenced to ground. 

STATIC ELECTRICAL CHARACTERISTICS: AC Series 

AMBIENT TEMPERATURE (TA) - °C 

TEST CONDITIONS 
+25 o to +70 -40 to +125(74) 

CHARACTERISTICS Vee -40 to +85 -55 to +125(54) 

V, 10 (V) 

(V) (mA) 
MIN. MAX. MIN. MAX. MIN. MAX. 

High-Level Input 1.5 1.2 - 1.2 - 1.2 -
Voltage V,H 3.0 2.1 - 2.1 - 2.1 -

5.5 3.85 - 3.85 - 3.85. -
Low-Level Input 1.5 - 0.3 - 0.3 - 0.3 

Voltage V'c 3.0 - 0.9 - 0.9 - 0.9 
5.5 - 1.65 - 1.65 - 1.65 

High-Level Output -0.05 1.5 1.40 - 1.40 - 1.40 -
Voltage VOH -0.05 3.0 2.90 - 2.90 - 2.90 -V,H 

or -0.05 4.5 4.40 - 4.40 - 4.40 -
V'c -4 3.0 2.58 - 2.48 - 2.40 -

-24 4.5 3.94 - 3.80 - 3.70 -
# -75 5.5 - - 3.85 - - -
, 

-50 5.5 - - - - 3.85 -
Low-Level Output 0.05 1.5 - 0.10 - 0.10 - 0.10 

Voltage Voc V,H 0.05 3.0 - 0.10 - 0.10 - 0.10 

or 0.05 4.5 - 0.10 - 0.10 - 0.10 

V'c 12 3.0 - 0.36 - 0.44 - 0.50 

24 4.5 - 0.36 - 0.44 - 0.50 

# 75 5.5 - - - 1.65 - -
, 

50 5.5 - - - - - 1.65 

Input Leakage Vee 
Current I, or 5.5 - ±0.1 - ±1 - ±1 

GND 

Quiescent Supply V •• 
Current, SSI Icc or 0 5.5 - 4 - 40 - 80 

GND 

UNITS 

V 
V 

V 

°C 
°C 

nsiV 
nsiV 
ns/V 

UNITS 

V 

V 

V 

V 

pA 

pA 

#Test one output at a time for a 1-second maximum duration. Measurement is made by forCing current and measuring voltage to minimize 
power dissipation. 

'Test verifies a minimum 50-ohm transmission-line-drive capability for 74AC/ACT Series, 75 ohms for 54AC/ACT Series. 
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CD54/74AC02 
CD54/74ACT02. 

STATIC ELECTRICAL CHARACTERISTICS: ACT Series 

TEST CONDITIONS 
CHARACTERISTICS 

V, 10 
(V) (mA) 

High-Level Input 
Voltage V,H 

Low-Level Input 
Voltage V,L 

High-Level Output V,H -0.05 
Voltage VOH or 

-24 V,l 
# -75 . -50 

Low-Level Output V,H 0.05 
Voltage VOL or 24 

V,l 
.# 75 . 50 

Input Leakage Vee 
Current I, or 

GND 

Quiescent Supply Vee 
Current, SSI Icc or 0 

GND 

Additional Quiescent Supply 
Current per Input Pin Vee-2.1 

TTL Inputs High .o.lcc 
1 Unit Load 

Vee 
(V) 

4.5 
to 
5.5 

4.5 
to 
5.5 

4.5 

4.5 

5.5 
5.5 

4.5 

4.5 

5.5 

5.5 

5.5. 

5.5 

4.5 
to 
5.5 

AMBIENT TEMPERATURE (T A) - ° C 

+25 
Oto +70 -40 to +125(74) 

-40 to +85 -55 to +125(54) UNITS 

MIN. MAX. MIN. MAX. MIN. MAX. 

2 - 2 - 2 - V 

- 0.8 - 0.8 - 0.8 V 

4.40 - 4.40 - 4.40 -

3.94 - 3.80 - 3.70 -
V - - 3.85 - - -

- - - - 3.85 -
- 0.10 - 0.10 - 0.10 

- 0.36 - 0.44 - 0.50 
V 

- - - 1.65 - -
- - - - - 1.65 

- ±0.1 - ±1 - ±1 IlA 

- 4 - 40 - 80 IlA 

- 2.4 - 2.8 - 3 mA 

#Test one output at a time for a 1-second maximum duration. Measurement Is made by forcing current and measuring voltage to minimize 
power dissipation. 

'Test verifies a minimum 50-ohm transmission-line-drive capability for 74AC/ACT Series, 75 ohms for 54AC/ACT Series. 

ACT INPUT LOADING TABLE 

INPUT UNIT LOAD* 
ALL 0.32 

'Unit load is .0.100 limit specified in Static 
Characteristics Chart, e.g., 2.4 mA max. @ 
25°C. 
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CD54/74AC02 
CD54n4ACT02 

SWITCHING CHARACTERISTICS: AC Series; lro t, = 3 ns, CL = 50 pF 

Vex; 
010 +70· -40 10 +125(74) 

CHARA1CTERISTICS SYMBOL (V) 
-4010 +85· -5510 +125(54) 

MIN. MAX. MIN. MAX. 

Propagation Delay tpLH 1.5 - 129 - 144 
Input to Output tPHL 3.3* 3.1 14.4 3 16.1 

5t 2.1 10.3 2 11.5 

Power Dissipation Capacitance Cpo§ -
Input Capacitance C, - - 10 - 10 

SWITCHING CHARACTERISTICS: ACT Series; I" I, = 3 ns, CL = 50 pF 

Vee 
010 +70·C -40 to +125(74) 

CHARACTERISTICS SYMBOL (V) 
-4010 +85·C -5510 +125(54) 

Propagation Delay 
Input to Output 

Power Dissipation Capacitance 

Input Capacitance 

*3.3 V: min. is @ 3.6 V 
max. is@3V 

t5 V: min. is @ 5.5 V 
max. is @ 4.5 V 

5 V: min. is @ 5.25 V for 0 to +70·C 
max. is@4.75VforOto+70·C 

tpLH 
tPHL 5t 

Cpo§ -
C, -

§Cpo is used to determine the dynamic power consumption, per gate. 

MIN. MAX. MIN. 

2.2 10.9 2.1 

- 10 -

For AC series: Po = Vee2 f, (Cpo + Cd 
For ACT series: Po = Vee2 f, (Cpo + Cd + Vee Alee where f, = input frequency 

CL = output load capacitance 
Vee = supply voltage. 

OUTPUT 

"FOR Ae SERIES ONLY: WHEN 

Vee ~ 1.5 Y. RL ~ 1 kll 

Input Level 

tr = 3ns 

INPUT 
LEVEL 

VI 
GND---:r 

VO 

Input Switching Voltage, Vs 

Output Switching Voltage, Vs 

1f=3ns 

- --- --90% 

- -----!2:lL GND 

92CS-4238BAI 

CD54174AC CD54174ACT 

Vee 3V 

0.5 Vee 1.5 V 

0.5 Vee 0.5 Vee 

Fig. 1 - Propagation delay times and test circuit. 

MAX. 

12.2 

10 

UNITS 

ns 

pF 

pF 

UNITS 

ns 

pF 

pF 
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CD54n4AC04, CD54/74AC05 
CD54/74ACT04, CD54n4ACT05 

i, 
Hex Inverters 
CD54/74AC/ACT04 - Active Outputs 
CD54174AC/ACT05 - Open-Drain Outputs 

.,-
GNO·1 

'------' VCC~14 

Type Features: 
• Buffered inputs 

FUNCTIONAL DIAGRAM & 
TERMINAL ASSIGNMENT 

• Typical propagation delay (AC0410S): 
3.S ns@ Vee = S V, TA = 2SoC, CL = SO pF 

The GE/RCA-CD54/74AC04, -05 and .Cb54/74ACT04, -05 
are hex inverters that utilize GE/RCA's new ADVANCED 
CMOS LOGIC technology. The CD54/74AC/ACT04 have 
active outputs; the CD54/74AC/ACT05 have open-drain out-
puts. . 

The CD54AC04, -05 and CD54ACT04, -05 are supplied in 
14-lead dual-in-line ceramic packages (F suffix). The 
CD74AC04, -05 and CD74ACT04, -05 are supplied in 14-
lead dual-in-line plastic packages (E suffix) and in 14-lead 
dual-in-line small-outline plastic packages (M suffix). 

TRUTH TABLES 
CD54/74AC/ACT04 CD54/74AC/ACT05 

INPUT OUTPUT INPUT OUTPUT 
A y A 

L H L 
H L H 

Z = H'gh Impedance 

MAXIMUM RATINGS, Absolute-Maximum Values: 

Y 

Z 
L 

Family Features: 
• Exceeds 2-kV ESD Protection - MIL-STD-883, 

Method 3015 
• SCR-Latchup-resistant CMOS process and circuit design 
• Speed of bipolar FAST'IASIS with significantly 

reduced power 
• BaJanced propagation delays 
• AC types feature 1.S-V to S.S-V operation and balanced 

noise immunity at 30% of the supply 
• ± 24-mA output drive current 

- Fanout to 1S FAST" ICs 
- Drives SO-ohm transmission lines 

'FAST is a Trademark of Fairchild Semiconductor 
Corp. 

DC SUPPLY-VOLTAGE (Vee) ............................................................................. -0.5 to 6 V 
DC INPUT DIODE CURRENT, I'K (for V, < -0.5 V or V, > Vee + 0.5 V) .......................................... ±20 mA 
DC OUTPUT DIODE CURRENT, 10K (for Vo < -0.5 V or Vo > Vee + 0.5 V) ...................................... ±50 mA 
DC OUTPUT SOURCE OR SINK CURRENT per Output Pin, 10 (for Vo > -0.5 V or Vo < Vee + 0.5 V) .............. ±50 mA 
DC Vee or GROUND CURRENT (Icc or IGNo) .............................................................. , ±100 mA' 
POWER DISSIPATION PER PACKAGE (Po): 

For TA = -55 to +100°C (PACKAGE TYPE F) .............................................................. 500 mW 
For TA = +100 to +125°C (PACKAGE TYPE F) ............................... Derate Linearly at 8 mW/oC to 300 mW 
For TA = -40 to +l00°C (PACKAGE TYPE E) ............................................................. 500 mW 
For TA = +100 to +125°C (PACKAGE TYPE E) ................................ Derate Linearly at 8 mW/oC to 300 mW 
For TA = -40 to HO°C (PACKAGE TYPE M) .............................................................. 400 mW 
For TA = +70 to +125°C (PACKAGE TYPE M) ................................ Derate Linearly at 6 mW/oC to 70 mW 

OPERATING-TEMPERATURE RANGE (TA): 
PACKAGE TYPE F ............................................................................... -55 to +125°C 
PACKAGE TYPE E, M ............................................................................ -40 to +125°C 

STORAGE TEMPERATURE (Tstg ) ..................................................................... -65 to +150°C 
LEAD TEMPERATURE (DURING SOLDERING): 

At distance 1/16 ± 1/32 in. (1.59 ± 0.79 mm) from case for 10 s maximum .................................... +265°C 
Unit inserted into PC board min. thickness 1/16 in. (1.59 mm) with solder contaCting lead tips only ............. +300°C 

'(For up to 4 outputs per device; add ± 25 mA for each additional output.) 

File Number 1945 
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_____________________________ Technical Data 

CD54/74AC04, CD54/74AC05 
CD54n4ACT04, CD54/74ACT05 

RECOMMENDED OPERATING CONDITIONS: 
For maximum reliability, normal operating conditions should be selected so that operation is always within the 
following ranges: 

CHARACTERISTIC 

Supply-Voltage Range, Vec': 
(For TA = Full Package-Temperature Range) 

AC Types 
ACT Types 

DC Input or Output Voltage, VI, Va 

Operating Temperature, TA: 
CD74 Types 
CD54 Types 

Input Rise and Fall Slew Rate, dtldv 
at 1.5 V to 3 V (AC Types) 
at 3.6 V to 5.5 V (AC Types) 
at 4.5 V to 5.5 V (ACT Types) 

'Unless otherwise specified, all voltages are referenced to ground. 

STATIC ELECTRICAL CHARACTERISTICS: AC Series 

TEST CONDITIONS 
CHARACTERISTICS Vee 

V, 10 (V) 

(V) (mA) 

High-Level Input 1.5 
Voltage V,':' 3 

5.5 

Low-Level Input 1.5 
Voltage V,L 3 

5.5 

High-Level Output -0.05 1.5 
Voltage (04) VOH V,H -0.05 3 

or -0.05 4.5 

V'L -4 3 

-24 4.5 

# -75 5.5 . -50 5.5 

Low-Level Output 0.05 1.5 
Voltage VOL V,H 0.05 3 

or 0.05 4.5 

V,L 12 3 

24 4.5 

# 75 5.5 . 50 5.5 

I n put Leakage Vcc 
Current I, or 5.5 

GND 

Quiescent Supply Vcc 
Current, SSI Icc or 0 5.5 

GND 

MIN. 

1.2 

2.1 

3.85 

-

-
-

1.4 

2.9 

4.4 

2.58 

3.94 

-

-

-
-
-

-
-
-

-

-

-

LIMITS 

MIN. MAX. 

1.5 5.5 
4.5 5.5 

0 Vce 

-40 +125 
-55 +125 

0 50 
0 20 
0 10 

AMBIENT TEMPERATURE (T A) - ° C 

+25 o to +70 -40 to +125(74) 
-40 to +85 -55 to +125(54) 

MAX. MIN. MAX. MIN. MAX. 

- 1.2 - 1.2 -
- 2.1 - 2.1 -
- 3.85 - 3.85 -
0.3 - 0.3 - 0.3 

0.9 - 0.9 - 0.9 

1.65 - 1.65 - 1,65 

- 1.4 - 1.4 -

- 2.9 - 2.9 -

- 4.4 - 4.4 -
- 2.48 - 2.4 -
- 3.8 - 3.7 -
- 3.85 - - -
- - - 3.85 -
0.1 - 0.1 - 0.1 

0.1 - 0.1 - 0.1 

0.1 - 0.1 - 0.1 

0.36 - 0.44 - 0.5 

0.36 - 0.44 - 0.5 

- - 1.65 - -
- - - - 1.65 

±0.1 - ±1 - ±1 

4 - 40 - 80 

UNITS 

V 
V 

V 

°C 
°C 

ns/V 
ns/V 
ns/V 

UNITS 

V 

V 

V 

V 

pA 

p.A 

#Test one output at a time for a 1-second maximum duration. Measurement is made by forcing current and measuring voltage to minimize 
power dissipation. 

'Test verifies a minimum 50-ohm transmission-line-drive capability for 74AC/ACT Series, 75 ohms for 54AC/ACT Series. 
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CD54/74AC04~ CD54/74AC05 
CD54n4ACTOil, CD54n4ACT05 
STATIC ELECTRICAL CHARACTERISTICS: ACT Series 

TEST CONDITIONS 
CHARACTERISTICS Vee 

V, 10 M 
(V) (mA) 

High-Level Input 4.5 
Voltage V,H to 

5.5 

Low-Level Input 4.5 
Voltage V,L to 

5.5 

High-Level Output ·V,H -0.05 4.5 
Voltage (04) VOH or 

-24 4.5 V,L 
# -75 5.5 . -50 5.5 

Low-Level Output V,H 0.05 4.5 

Voltage VOL 
or 

24 4.5 V,L 
# 75 5.5 . 50 5.5 

Input Leakage Vee 
Current I, or 5.5 

GND 
Quiescent Supply Vee 

Current, SSI lee or 0 5.5 
GND 

Additional Quiescent Supply 
4.5 Current per Input Pin Vcc-2.1 to TTL Inputs High alee 

1 Unit Load 5.5 

MIN. 

2 

-

4.4 

3.94 

-
-
-
-
-
-

-

-

-

AMBIENT TEMPERATURE (T J - ·C . 

+25 010+70 -4010 +125(74) 
-4010+85 -55 10 +125(54) UNITS 

MAX. MIN. MAX. MIN. MAX. 

- 2 - 2 - V 

0.8 - 0.8 - 0.8 V 

- 4.4 - 4.4 -
3.8 3.7 - - -

V 
- 3.85 - - -
- - - 3.85 -
0.1 - 0.1 - 0.1 

0.36 0.44 0.5 - - V 
- - 1.65 - -
- - - - 1.65 

±D.l - ±1 - ±1 pA 

4 - 40 - 80 pA 

2.4 - 2.8 - 3 rnA 

#Test one output at a time for a l-second maximum duration. Measurement is made by forcing current and measuring voltage to minimize 
power dissipation. 

'Test verifies a minimum 5O-ohm transmission-line-drive capability for 74AC/ACT Series, 75 ohms for 54AC/ACT Series. 

ACT INPUT LOADING TABLE 

INPUT UNIT LOAD* 
nA 0.18 

'Unit load is alee limit specified in Static 
Characteristics Chart, e.g., 2.4 rnA max. @25·C. 

OUTPUT 

'FOR AC SERIES ONLY: WHEN 

Vec'1.5V,RL'1kn 

92C$-42389 

t NPUT 
L E VE L 

OUTPUT Vs 

Fig. 1 - Propagation delay timas and test circuit - ACIACT04.· 

92C5- 4.41? 

CD54/74AC CD54174ACT 

. Input Level Vee 3V 

Input Switching Voltage, Vs 0.5 Vee 1.5 V 

Output Switching Voltage, Vs 0.5 Vee 
, 

0.5 Vee 
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CD54/74AC04, CD54/74AC05 
CD54/74ACT04, CD54/74ACT05 

SWITCHING CHARACTERISTICS: AC Series; t" t, = 3 ns, CL = 50 pF 

Vee 
Oto+70°C -40 to +125°C(74) 

CHARACTERISTICS SYMBOL -40 to +85°C -55 to +125° C(54) 
(V) 

MIN. MAX. MIN. MAX. 

Propagation Delays: tpLH 1.5 - 75 - 82 
Input to Output (04) tPHL 3.3* 1.8 8.5 1.7 9.1 

5t 1.2 6 1.1 6.5 

1.5 - 75 - 82 
High Z to Output Low (05) tpzL 3.3 1.8 9 1.7 9.8 

5 1.2 6 1.1 6.5 

1.5 - 94 - 103 
Output Low to High Z (05) tpLZ 3.3 2.3 9.4 2.1 10.3 

5 1.5 7.5 1.4 8.2 

Power Dissipation Capacitance Cpo§ - 105 Typ. 105 Typ. 

Input Capacitance C, - - 10 - 10 

SWITCHING CHARACTERISTICS: ACT Series; t" t, = 3 ns, CL = 50 pF 

Vee 
o to +70°C -40 to +125°C(74) 

CHARACTERISTICS SYMBOL -40 to +85°C -55 to +125° C(54) 
(V) 

MIN. MAX. MIN. MAX. 

Propagation Delays: tPLH 
Input to Output (04) tpHL 5t 1.8 8.8 1.6 9.3 

Output Low to High Z tpLZ 5 2.1 10.3 1.8 10.8 

High Z to Output Low (05) tPZL 5 1.8 8.8 1.6 9.3 

Power Dissipation Capacitance CPO§ - 115 Typ. 115 Typ. 

Input Capacitance C, - - 10 - 10 

*3.3 V: min. is @ 3.6 V 
max. is@3V 

§CPO is used to determine the dynamic power consumption, per inverter. 
For AC, PO = Vee2 fj (Cpo + Cd 
For ACT, PD = Vee2 fj (Cpo + Cd + Vce ./lIce, where fj = input frequency 

UNITS 

ns 

ns 

ns 

pF 

pF 

UNITS 

ns 

ns 

ns 

pF 

pF 

t5 V: min. is @ 5.5 V 
max. is @ 4.5 V 

5 V: min. is @ 5.25 V for 0 to +70°C 
max. is @ 4.75 V for 0 to +70°C 

CL = output load capacitance 
Vee = supply voltage. 

J i~--'NPUT LEVEL 

nA ,,-----vs ~ Vs 

'PLZ 

nY 

5000. 

nAo>------'1 ;iFF~ 
- = 

92CS-4241:3 

Fig. 2 - Propagation delay times and test circuit - ACIACT05. 

CD54174AC CD54/74ACT 

Input Level Vce 3V 

Input Switching Voltage, Vs 0.5 Vee 1.5 V 

Output SWitching Voltage, Vs 0.5 Vee 0.5 Vee 
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CD54/74AC08 
C054/74ACT08 

Advance Information 

IA Quad 2-lnput AND Gate 
18 48 

It ,4A 

2A 4Y 

28 3B Type Features: 
• Buffered inputs 

2Y 3A • Typical propagation delay (AG08): 

GNC 3Y 
4.3 ns @ Vee = 5 V, TA = 25°G, GL = 50 pF 

92C~-37971 

FUNCTIONAL DIAGRAM & 
TERMINAL ASSIGNMENT 

The GE/RCA-CD54fi4AC08 and CD54fi4ACT08 are quad 
2-input AND gates that utilize GE/RCA's new ADVANCED 
CMOS LOGIC technology, The CDS4AC08 and CDS4ACT08 
are supplied in 14-lead dual-in-line ceramic packages (F 
suffix), The CD74AC08 and CD74ACT08 are supplied in 14-
lead dual-in-line plastic packages (E suffix) and in 14-lead 
dual-in-line small-outline plastic packages (M suffix). 

TRUTH TABLE 

InEuts Output 
nA nB nY 
L L L 
H L L 
L H L 
H H H 

MAXIMUM RATINGS, Absolute-Maximum Values: 

Family Features: 
• Exceeds 2-kV ESD Protection - MIL-STD-883, 

Method 3015 
• SCR-Latch-up-resistant CMOS process and circuit design 
• Speed of bipolar FAST*IAS/S with significantly 

reduced power 
• Balancedpropagation delays 
• AC types feature 1.5-V to 5.5-V operation and balanced 

noise immunity at 30% of the supply 
• ± 24-mA output drive current 

- Fanout to 15 FAST' ICs 
- Drives 50-ohm transmission lines 

'FAST is a Trademark of Fairchild Semiconductor Corp, 

DC SUPPLY-VOLTAGE (Vee) ............................................................................. -O.S to 6 V 
DC INPUT DIODE CURRENT, 1,K (for V, < -O.S V or V, > Vee + O,S V) .......................................... ±20 mA 
DC OUTPUT DIODE CURRENT, 10K (for Va < -O,S V or Va > Vee + O,S V) ...................................... ±SO mA 
DC OUTPUT SOURCE OR SINK CURRENT per Output Pin, 10 (for Va > -O,S V or Va < Vee + 0,5 V) .............. ±SO mA 
DC Vee or GROUND CURRENT (lee or IGNo) ............................................................... ±100 mA' 
POWER DISSIPATION PER PACKAGE (Po): 

ForTA = -SS to +100°C (PACKAGE TYPE F) ..........................................•................... SOO mW 
For TA = +100 to +12SoC (PACKAGE TYPE F) ... : ........................... Derate Linearly at 8 mW/oC to 300 mW 
ForTA = -40 to +1OO°C (PACKAGE TYPE E) ............................................................. 500 mW 
For TA = +100 to +12SoC (PACKAGE TYPE E) ............................... Derate Linearly at 8 mW/oC to 300 mW 
For T A = -40 to +70° C (PACKAGE TYPE M) .............................................................. 400 mW 
For TA = +70 to +12SoC (PACKAGE TYPE M) ................................ Derate Linearly at 6 mW/oC to 70 mW 

OPERATING-TEMPERATURE RANGE (TA): . 
PACKAGE TYPE F ............................................................................... -S5 to +12SoC 
PACKAGE TYPE E, M ......... ' ................................................................... -40 to +12So C 

STORAGE TEMPERATURE (Tstg) ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• -65 to +150°C 
LEAD TEMPERATURE (DURING SOLDERING): 

At distance 1/16 ± 1/32 in. (1.S9 ± 0.79 mm) from case for 10 s maximum .................................... +26SoC 
Unit inserted into PC board min. thickness 1/16 in. (1,S9 mm) with solder contacting lead tips only ............. +300°C 

'(For up to 4 outputs per device; add ± 25 mA for each additional output.) 

File Number 1950 
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_____________________ ------- Technical Data 

CD54n4AC08 
CD54/74ACT08 

RECOMMENDED OPERATING CONDITIONS: 
For maximum reliability, normal operating conditions should be selected so that operation is always within the 
following ranges: 

CHARACTERISTIC 
LIMITS 

MIN. MAX. 

Supply-Vbltage Range, Vcc': 
(For TA = Full Package-Temperature Range) 

AC Types 1.5 5.5 
ACT Types 4.5 5.5 

DC Input or Output Voltage, V" Vo 0 Vee 

Operating Temperature, TA: 
CD74 Types -40 +125 
CD54 Types -55 +125 

Input Rise and Fall Slew Rate, dildv 
at 1.5 V to 3 V (AC Types) 0 50 
at 3.6 V to 5.5 V (AC Types) 0 20 
at 4.5 V to 5.5 V (ACT Types) 0 10 

'Unless otherwise specified, all voltages are referenced to ground. 

STATIC ELECTRICAL CHARACTERISTICS: AC Series 

AMBIENT TEMPERATURE (T J - °C 

TEST CONDITIONS +25 Oto +70 -40 to +125(74) 
CHARACTERISTICS Vee -40 10+85 -55 10 +125(54) 

V, 10 M 
MIN. (V) (mA) 

MIN. MAX. MAX. MIN. MAX. 

High-Level Input 1.5 1.2 - 1.2 - 1.2 -
Voltage V'H 3 2.1· - 2.1 - 2.1 -

5.5 3.85 - 3.85 - 3.85 -
Low-Level Input 1.5 - 0.3 - 0.3 - 0.3 

Voltage V,L 3 - 0.9 - 0.9 - 0.9 

5.5 - 1.65 - 1.65 - 1.65 

High-Level Output -0.05 1.5 1.4 - 1.4 - 1.4 -
Voltage VOH V,H -0.05 3 2.9 - 2.9 - 2.9 -

or -0.05 4.5 4.4 - 4.4 - 4.4 -
V,L -4 3 2.56 - 2.48 - 2.4 -

-24 4.5 3.94 - 3.8 - 3.7 -
# -75 5.5 - - 3.85 - - -. -50 5.5 - - - - 3.85 -

Low-Level Output 0.05 1.5 - 0.1 - 0.1 - 0.1 
Voltage VOL 

V'H 0.05 3 - 0.1 - 0.1 - 0.1 

or 0.05 4.5 - 0.1 - 0.1 - 0.1 

V,L 12 3 - 0.36 - 0.44 - 0.5 

24 4.5 - 0.36 - 0.44 - 0.5 

# 75 5.5 - - - 1.65 - -. 50 5.5 - - - - - 1.65 

Input Leakage Vcc 
Current I, or 5.5 - ±0.1 - ±1 - ±1 

GND 

Quiescent Supply Vcc 
Current, SSI Icc or 0 5.5 - 4 - 40 - 80 

GND 

UNITS 

V 
V 

V 

°C 
°C 

nsN 
ns/V 
nsN 

UNITS 

V 

V 

V 

V 

pA 

pA 

#Test one output at a time for a 1-second maximum duration. Measurement is made by forcing current and measuring voltage to minimize 
power dissipation. 

'Test verifies a minimum 5O-0hm transmission-line-drive capability for 74AC/ACT Series, 75 ohms for 54AC/ACT Series. 
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CD54174AC08 
CD54/74ACTDe 
STATIC ELECTRICAL CHARACTERISTICS: ACT Series 

. 

TEST CONDITIONS 
CHARACTERISTICS 

if,' 

Vi 10 
(V) (mA) 

High-Level Input 
Voltage V,H 

Low-Level Input 
Voltage V,L 

High-Level Output 
, 

V,H -0.05 
Voltage VOH or 

-24 V,L 
# -75 . -50 

Low-Level Output V ,H 0.05 

Voltage VOL 
or 

24 V,L 
# 75 . 50 

Input Leakage Vee 
Current I, or' 

GND 
Quiescent Supply Vee 

Current, 551 lee or. 0 
GND 

Additional Quiescent Supply 
Current per Input Pin, Vcc-2.1 

TTL Inputs High, ll.lee 
1 Unit Load 

Vee 
(V) 

MIN. 

4.5 
to 2 
5.5 

4.5 
to -
5.5 

4.5 4.4 

4.5 3.94 

5.5 -
5.5 -
4.5 -

4.5 -

5.5 -

5.5 -

5.5, -

5.5 -

4.5 
to 
5.5 

AMBIENT TEMPERATURE (T J - ·C 

+25 Oto +70 -40 to +125(74) 
~40 10 +85 -55 to +125(54) UNITS 

MAX. MIN. MAX. MIN. MAX. 

- 2 - 2 - V 

0.8 - 0.8 - 0.8 V 

- 4.4 - 4.4 -
3.8 3.7 - - - V 

- 3.85 - - -

- - - 3.85 -
0.1 - 0.1 - 0.1 

0.36 0.44 0.5 - -
V 

- - 1.65 - -
- - - - 1.65 

±0.1 - ±1 - ±1 p.A 

4 - 40 - 80 . p.A 

2.4 - 2.8 - .. 3 rnA 

#Test one output at a time for a l-second maximum duration. Measurement is made by forcing current and measuring voltage to minimize 
power dissipation. 

·Test verifies a minimum 50-ohm transmission-line-drive capability for 74AC/ACT Series, 75 ohms for 54AC/ACT Series. 

ACT INPUT LOADING TABLE 

I~--~IN-:-~-T-----+---U-N-IT-~-~-A-.D-S-.--~ 

·Unit load is alec limit specified in Static 
CharaCteristic Chart, e.g., 2.4 mA max. @ 25°C. 
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____________________________ Technical Data 

SWITCHING CHARACTERISTICS: AC Series; 1" t, = 3 ns, CL = 50 pF 

Vee 
010 +70°C 

CHARACTERISTICS SYMBOL -40 to +85°C 
(V) 

MIN. MAX. 

Propagation Delays: tPLH 1.5 - 102 
Input to Output tpHL 3.3* 2.5 11.3 

5t 1.7 8.1 

Power Dissipation Capacitance Cpo§ - 100 Typ. 

Input Capacitance C, - - 10 

SWITCHING CHARACTERISTICS: ACT Series; t" t, = 3 ns, CL = 50 pF 

CHARACTERISTICS 

Propagation Delays: 
Input to Output 

Power Dissipation Capacitance 

Input Capacitance 

*3.3 V: min. is @ 3.6 V 
max. is@3V 

t5 V: min. is @ 5.5 V 
max. is @ 4.5 V 

5 V: min. is @ 5.25 V for 0 to +70°C 
max. is @4.75VforOto+70°C 

SYMBOL 

tPLH 
tPHL 

Cpo§ 

C, 

Vee 
o to +70°C 

-40 10 +85°C 
(V) 

MIN. MAX. 

5t 2.6 12.9 

- 115 Typ. 

- - 10 

§Cpo is used to determine the dynamic power consumption, per gate. 
For AC series: Po = Vee2 fo (Cpo + Cd 
For ACT series: Po = Vee2 f, (Cpo + Cd + Vee l!.lee where fo = input frequency 

OUTPUT 

CL 
OUTPUT Iso of 

LOAD ~ 

·FOA AC SERIES ONLY, WHEN 

Vee ~ 1.5 V, RL ~ 1 kCl 

9:2CS-423S9 

CL = output load capacitance 
Vee = supply voltage. 

CD54/74AC08 
CD54/74ACT08 

-40 to +125°C(74) 
-55 to +125°C(54) UNITS 
MIN. MAX. 

- 109 
2.2 12.2 ns 
1.5 8.7 

100 Typ. pF 

- 10 pF 

-40 to +125° C(74) 
-55 to +125°C(54) UNITS 
MIN. MAX. 

2.4 13.8 ns 

115 Typ. pF 

- 10 pF 

92CS - 42443 

CD54fl4AC CD54fl4ACT 

Input Level Vee 3V 

Input Switching Voltage, Vs 0.5 Vee 1.5 V 

Output Switching Voltage, Vs 0.5 Vee 0.5 Vee 

Fig. 1 - Propagation delay times and test circuit. 
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CD54n4AC10 
CD54n4ACT10 

Advance Information 

14 
Vce IA 

13 
Triple 3-lnput NAND Gate 

IB 
2 

IC 

2A ~ 12 
IV 

4 II 
28 3C Type Features: 

5 10 38 
• Typical propagation delay (AC10): 

2C 6 ns @ Vee = 5 V, TA = 25°C, CL = 50 pF 
9 

2V 3A 

7 6 
GND 3V 

'-------' 9ZCS- 37989 
FUNCTIONAL DIAGRAM III 
TERMINAL ASSIGNMENT 

The RCA CD54n4AC10 and CD54n4ACT10 are triple 3-
input NAND gates that utilize RCA's new ADVANCED 
CMOS LOGIC technology. The CD54AC10 and CD54ACT10 
are supplied in 14-lead dual-in-line ceramic packages (F 
suffix). The CD74AC10 and CD74ACT10 are supplied in 14-
lead dual-in-line plastic packages (E suffix) and in 14-lead 
dual-in-line small-outline plastic packages (M suffix). 

Family Features: 
• Exceeds 2-kV ESD Protection - MIL-STD-883, 

Method 3015 
• SCR-Latch-up-resistant CMOS process and circuit design 
• Speed of bipolar FAST'IASIS with significantly 

reduced power consumption 
• Balanced propagation delays 
• AC type features 1.5-V to 5.5-V operation and balanced 

noise immunity at 30% of the supply 
• ± 24-mA output drive current 

- Fanout to 15 FAST'ICs 
- Drives 50-ohm transmission lines 

'FAST is a Trademark of Fairchild Semiconductor 
Corp. 

TRUTH TABLE 

INPUTS OUTPUTS 

nA nB nC nY 
L L L H 
L L H H 
L H L H 
L H H H 
H L L H 
H L H H 
H H L H 
H H H L 

File Number 1977 
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MAXIMUM RATINGS, Absolute-Maximum Values: 

CD54n4AC10 
CD54n4ACT10 

DC SUPPLY-VOLTAGE (Vee) .......................•...................................................... -0.5 to 6 V 
DC INPUT DIODE CURRENT, 1,K (for V, < -0.5 V or V, > Vee + 0.5 V) .........•................................ ±20 mA 
DC OUTPUT DIODE CURRENT, 10K (for Vo < -0.5 V or Vo > Vee + 0.5 V) ...................•.................. ±50 mA 
DC OUTPUT SOURCE OR SINK CURRENT per Output Pin, 10 (for Vo > -0.5 V or Vo < Vee + 0.5 V) .............. ±50 mA 
DC Vee or GROUND CURRENT (Icc or IGNo) ......................................•........................ ±100 mA' 
POWER DISSIPATION PER PACKAGE (Po): 

ForTA= -55 to +100·C (PACKAGE TYPE F) .............................................................. 500 mW 
For TA = +100 to +125°C (PACKAGE TYPE F) ............................... Derate Linearly at 8 mW/oC to 300 mW 
For TA = -40 to +100°C (PACKAGE TYPE E) ............................................................. 500 mW 
For TA = +100 to +125° C (PACKAGE TYPE E) ............................... Derate Linearly at 8 mW/o C to 300 mW 
For TA = -40 to HO°C (PACKAGE TYPE M) .............................................................. 400 mW 
For TA = +70 to +125°C (PACKAGE TYPE M) ................................ Derate Linearly at 6 mW/oC to 70 mW 

OPERATING-TEMPERATURE RANGE (TA): 
PACKAGE TYPE F ................................•......................................•....... -55 to +125°C 
PACKAGE TYPE E, M ..............................•............................................. -40 to +125°C 

STORAGE TEMPERATURE (T stg) ..................................................................... -65 to +150°C 
LEAD TEMPERATURE (DURING SOLDERING): 

At distance 1/16 ± 1/32 in. (1.59± 0.79 mm) from case for 10 s maximum .................................... +265°C 
Unit inserted into PC board min. thickness 1/16 in. (1.59 mm) with solder contacting lead tips only ............. +300°C 

'(For up to 4 outputs per device; add ± 25 rnA for each additional output.) 

RECOMMENDED OPERATING CONDITIONS: 
For maximum reliability, nonnal operating conditions should be selected so that operation is always within the 
following ranges: 

CHARACTERISTICS 
LIMITS 

MIN. MAX. 
Supply-Voltage Range, Vee': 

(For TA = Full Package-Temperature Range) 
AC Types 1.5 5.5 
ACT Types 4.5 5.5 

DC Input or Output Voltage, V" Va 0 Vee 

Operating Temperature, T A: 
CD74 Types -40 +125 
CD54 Types -55 +125 

Input Rise and Fall Slew Rate, dtldv 
at 1.5 V to 3 V (AC Types) 0 50 
at 3.6 V to 5.5 V (AC Types) 0 20 
at 4.5 V to 5.5 V (ACT Types) 0 10 

'Unless ptherwise specified, all voltages are referenced to grpund. 

UNITS 

V 
V 

V 

°C 
°C 

nsN 
nsN 
nsN 
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CD54n4AC10 
CD54n4ACT10 

STATIC ELECTRICAL CHARACTERISTICS: AC Series 

TEST CONDITIONS 
CHARACTERISTICS 

V, 10 
(V) (mA) 

High-Level Input 
Voltage V,H 

Low-Level Input 
Voltage V,L 

High-Level Output -0.05 
Voltage VOH -0.05 V,H 

or -0.05 
V,L -4 

-24 

# -75 

* -50 

Low-Level Output 0.05 
Voltage VOL V,H 0.05 

or 0.05 

V'L 12 

24 

# 75 

* 50 

Input Leakage Vee 
Current I, or 

GND 
Quiescent Supply Vee 

Current, SSI Icc or 0 
GND 

Vee 
(V) 

MIN. 

1.5 1.2 
3.0 2.1 
5.5 3.85 

1.5 -
3.0 -
5.5 -

1.5 1.40 

3.0 2.90 

4.5 4.40 

3.0 2.58 

4.5 3.94 

5.5 -

5.5 -
1.5 -
3.0 -

4.5 -

3.0 -

4.5 -
5.5 -
5.5 -

5.5 .-

5.5 -

AMBIENT TEMPERATURE (T.J - 0 C 

+25 o to +70 -40 to +125(74)· 
-40 to +85 -55 to +125(54) UNITS' 

MAX. MIN. MAX. MIN. MAX. 

- 1.? - 1.2 -
- 2.1 2.1 - V 
- 3.8.5 - 3.85. -
0.3 - 0.3 - 0.3 
0.9 - 0.9 - 0.9 V 
1.65 - 1.65 - 1.65 

- 1.40 - 1.40 -

- 2.90 - 2.90 -
- 4.40 - 4.40 -
- 2.48 - 2.40 - V 

- 3.80 - 3.70 -
- 3.85 - - -
- - - 3.85 -

0.10 - 0.10 - 0.10 

0.10 - 0.10 - 0.10 

0.10 - 0.10 - 0.10· 

0.36 - 0.44 - 0.50 V 

0.36 - 0.44 - 0.50 
- - 1.65 --,- -

- - - - 1.65 

±0.1 - ±1 - ±1 pA 

4 - 40 - 80 pA 

.#Test one output at a time for a 1"second maximum duration. Measurement is made by forcing current and measuring voltage to minimize 
power dissipation. 

"Test verifies a minimum 50-ohm transmission-line-drive capability for 74AC/ACT Series, 75 ohms for 54AC/ACT Series. 
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____________________________ Technical Data 

CD54n4AC10 
CD54n4ACT10 

STATIC ELECTRICAL CHARACTERISTICS: ACT Series 

AMBIENT TEMPERATURE (T J - °C 

TEST CONDITIONS +25 o to +70 -40 to +125(74) 
CHARACTERISTICS Vee -40 to +85 -55 to +125(54) UNITS 

V, 10 (V) 

(V) (mA) 
MIN. MAX. MIN. MAX. MIN. MAX. 

High-Level Input 4.5 
Voltage V,H to 2 - 2 - 2 - V 

5.5 

Low-Level Input 4.5 
Voltage V,l to - 0.8 - 0.8 - 0.8 V 

5.5 

High-Level Output V,H -0.05 4.5 4.40 - 4.40 - 4.40 -
Voltage VOH or 

V,l -24 4.5 3.94 - 3.80 - 3.70 -
# -75 5.5 - - 3.85 - - - V 

, -50 5.5 - - - - 3.85 -
Low-Level Output V,H 0.05 4.5 - 0.10 - 0.10 - 0.10 

Voltage VOL or 
V,l 24 4.5 - 0.36 - 0.44 - 0.50 

V 
# 75 5.5 - - - 1.65 - -
, 

50 5.5 - - - - - 1.65 

Input Leakage Vee 
Current I, or 5.5 - ±0.1 - ±1 - ±1 pA 

GND 

Quiescent Supply Vee 
Current, SSI Icc or 0 5.5 - 4 - 40 - 80 pA 

GND 

Additional Quiescent Supply 
4.5 Cu rrent per I n put Pi n Vee-2.1 to - 2.4 - 2.8 - 3 mA 

TTL Inputs High .!lIce 
1 Unit Load 5.5 

#Test one output at a time for a 1-second maximum duration. Measurement is made by forcing current and measuring voltage to minimize 
power dissipation. 

'Test verifies a minimum 50-ohm transmission-line-drive capability for 74AC/ACT Series, 75 ohms for 54AC/ACT Series. 

ACT INPUT LOADING TABLE 

INPUT UNIT LOAD* 

ALL 
'Unit load is .!lIce limit specified in Static 
Characteristics Chart, e.g., 2.4 mA max. @ 
25°C. 
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CD54/74AC10 
CD54/74ACT10 

SWITCHING CHARACTERISTICS: AC Series; t" It = 3 ns, CL = 50 pF 

Vee CHARACTERISTICS SYMBOL (V) 

Propagation Delay tPLH 1.5 
Input to Output tPHL 3.3" 

5t 

Power Dissipation Capacitance Cpo§ -
Input Capacitance C, -

010 +70° 
-4010 +85° 

MIN: MAX. 

- 137 
3.3 15.3 
2.2 10.9 

- 10 

SWITCHING CHARACTERISTICS: ACT Series; I" I, = 3 ns, CL = 50 pF 

CHARACTERISTICS 

Propagation Delay 
Input to Output 

Power Dissipation Capacitance 

Input Capacitance 

"3.3 V: min. is @ 3.6 V 
. max.is@3V 

t5 V: min. is @ 5.5 V 
max. is @ 4.5 V 

5 V: min. is@ 5.25 V for a to +70°C 
max. is @4.75 V for a to +70°C 

SYMBOL 

tPLH 
tPHL 

Cpo§ 

C, 

Vee 
010 +70°C 

-4010 +85°C 
(V) 

MIN. MAX. 

5t 2.4 12.1 

-

- - 10 

§Cpo is used to determine the dynamic power consumption, per gate. 
For AC series: Po = Vee2 f; (Cpo + Cd 
For ACT series: Po = Vee2 f; (Cpo + Cd + Vcc Alee where f; = input frequency 

OUTPUT 

'FOR AC SERIES ONLY: WHEN 

Vee ~ 1.5 V, RL ~ 1 kCl 

CL = output load capacitance 
Vee = supply voltage. 

tr:: 3ns 

INPUT 
LEVEL 

VI. 
GND--_7 

VO 

-40 10 +125(74) 
-55 10 +125(54) 

MIN. MAX. 

- 153 
3.2 17.1 
2.1 12.2 

- 10 

-4010 +125(74) 
-5510 +125(54) 

MIN. MAX. 

2.3 13.5 

- 10 

92CS-423aSRr 

CD54/74AC CD54174ACT 

Input Level Vee 3V 

Input Switching Voltage, Vs 0.5 Vee 1.5 V 

Output Switching Voltage, Vs 0.5 Vee 0.5 Vee 

Fig. 1 • Propagation delay times and test circuit. 

UNITS 

ns 

pF 

pF 

UNITS 

ns 

pF 

pF 
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Product Preview 

Technical Data 

CD54/74AC14 
CD54/74ACT14 

Hex Inverting Schmitt Trigger 

Type Features: 
• Unlimited input rise and fall times 
• Exceptionally high noise immunity 

Vee ·14 

FUNCTIONAL DIAGRAM & 
TERMINAL ASSIGNMENT 

The RCA CD54/74AC14 and CD54/74ACT14 each contain 
six inverting Schmitt Triggers in one package. These devices 
utilize RCA's new ADVANCED CMOS LOGIC technology. 

The CD54AC14 and CD54ACT14 are supplied in 14-lead 
ceramic dual-in-line packages (F suffix). The CD74J1,C14 
and CD74ACT14 are supplied in 14-lead dual-in-line plastic 
packages (E suffix) and in 14-lead dual-in-line small-outline 
plastic packages (M suffix). 

. ,IlJ ... ~_~ L+VI 
+ 

Vi VT 

+ -
VT VT 

vcc~1 : _______ .L, 
VI I I -----.lVH 

I 

GND: : 

v::-----l r-
GND----~ 

92CS-39828 

Fig. 1 - Hysteresis definition and characteristic. 

Family Features: 
• Exceeds 2-kV ESD Protection - MIL-STD-883, 

Method 3015 
• SCR-Latchup-resistant CMOS process and circuit design 
• Speed of bipolar FAST*IASIS with significantly 

reduced power consumption 
• Balanced propagation delays 
• AC types feature 1.5-V to 5.5-V operation and balanced 

noise immunity at 30% of the supply 
• ± 24-mA output drive current 

- Fanout to 15 FAST* ICs 
- Drives 50-ohm transmission lines 

*FAST is a Trademark of Fairchild Semiconductor 
Corp . 

TRUTH TABLE 

INPUT OUTPUT 
A 
L 
H 

H ~ High Level 
L ~ Low Level 

Y 
H 
L 

File Number 1984 
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CD54n4AC20 
CD54n4ACT20 

Advance Information 

IA 
Dual4-lnput NAND Gate 

I B 
2 

6 
4 IY 

IC 

10 
Type Features: 

2A 
9 • Typicalpropagation delay (AC20): 

10' a 6ns@Vcc=5V, TA = 25°C, CL =50pF 
28 

2C 

20 

2Y 
12 GNO=7 

13 Vee -14 

N C=3,11 
1-_____ -' 92CS- 38338R2 

FUNCTIONAL DIAGRAM & 
TERMINAL ASSIGNMENT 

The RCA CD54174AC20 and CD54174ACT20 are dual 
4-input NAND gates that utilize RCA's new ADVANCED 
CMOS LOGIC technology. The CD54AC20 and CD54ACT20 
are supplied in 14-lead dual-in-line ceramic packages (F 
suffix). The CD74AC20 and CD74ACT20 are supplied in 14-
lead dual-in-line plastic packages (E suffix) ·and in 14-lead 
dual-in-line small-outline plastic packages (M suffix). 

Family Features: 
• Exceeds 2-kV ESD Protection - MIL-STD-883, 

Method 3015 ' 
• SCR-Latchup-resistant CMOS process and circuit design 
• Speed of bipolar FAST'/AS/S with significantly 

reduced power consumption 
• Balanced propagation delays 
• AC types feature 1.5-V to 5.5-V operation and balanced 

noise immunity at 30% of the supply. 
• ± 24-mA output drive current 

- Fanout to 15 FAST" ICs 
- Drives 50-ohm transmission lines 

'FAST is a Trademark of Fairchild Semiconductor 
Corp. 

TRUTH TABLE 

INPUTS OUTPUTS 

nA nB nC nO nY 
L X X X H 
X L X X H 
X X L X H 
X X X L H 
H H H H L 

x = Don't Care 

File Number 1976 
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MAXIMUM RATINGS, Absolute-Maximum Values: 

CD54/74AC20 
CD54/74ACT20 

DC SUPPLY-VOLTAGE (Vee) ..............•...................... ; ........................................ -0.5 to 6 V 
DC INPUT DIODE CURRENT, 1,K (for V, < -0.5 V or V, > Vee + 0.5 V) .......................................... ±20 mA 
DC OUTPUT DIODE CURRENT, 10K (for Vo < -0.5 V or Vo > Vcc + 0.5 V) .....................•................. ±50 mA 
DC OUTPUT SOURCE OR SINK CURRENT per Output Pin, 10 (for Vo > -0.5 V or Vo < Vee + 0.5 V) .............. ±50 mA 
DC Vcc or GROUND CURRENT (lee or IGNo) ............................................................... ±100 mAo 
POWER DISSIPATION PER PACKAGE (Po): 

ForTA = -55 to +100°C (PACKAGE TYPE F) .............................................................. 500 mW 
For TA = +100 to +125~C (pACKAGE TYPE F) ............................... Derate Linearly at 8 mW/oC to 300 mW 
For TA = -40 to +100°C (PACKAGE TYPE E) ............................................................• 500 mW 
For TA = +100 to +125°C (PACKAGE TYPE E) ............................... Derate Linearly at 8 mW/oC to 300 mW 
For TA = -40 to HO°C (PACKAGE TYPE M) .............................................................. 400 mW 
ForTA = +70 to +125°C (PACKAGE TYPE M) ................................ Derate Linearly at 6 mW/oC to 70 mW 

OPERATING-TEMPERATURE RANGE (TA): 
PACKAGE TYPE F ....................................•........................•................. -55 to +125°C 
PACKAGE TYPE E, M ................................................................•........... -40 to +125°C 

STORAGE TEMPERATURE (Tslg) ..................................................................... -65 to +150°C 
LEAD TEMPERATURE (DURING SOLDERING): 

At distance 1/16 ± 1/32 in. (1.59 ± 0.79 mm) from case for 10 s maximum ......•............................. +265°C 
Unit inserted into PC board min. thickness 1116 in. (1.59 mm) with solder contacting lead tips only ............. +300°C 

"(For up to 4 outputs per device; add ± 25 rnA for each additional output.) 

RECOMMENDED OPERATING CONDITIONS: 
For maximum reliability, normal operating conditions should be selected so that operation is always within the 
following ranges: 

CHARACTERISTICS 
LIMITS 

MIN. MAX. 

Supply-Voltage Range, Vce": 
(For TA = Full Package-Temperature Range) 

ACTypes 1.5 5.5 
ACT Types 4.5 5.5 

DC Input or Output Voltage, V" Vo 0 Vee 

Operating Temperature, T A: 
CD74 Types -40 +125 
CD54 Types -55 +125 

Input Rise and Fall Slew Rate, dVdv 
at 1.5 V to 3 V (AC Types) 0 50 
at 3.6 V to 5.5 V (AC Types) 0 20 
at 4.5 V to 5.5 V (ACT Types) 0 10 

"Unless otherwise specified, all voltages are referenced to ground. 

UNITS 

V 
V 

V 

°C 
°C 

nsN 
nsN 
nsN 
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CD54n4AC20 
~D54/74ACT20 

STATIC ELECTRICAL CHARACTERISTICS: AC Series 

TEST CONDITIONS 
CHARACTERISTICS 

V, 10 
(V) (mA) 

High-Level Input 
. Voltage V,H 

Low-Level Input 
Voltage V,L 

High-Level Output -0.05 
Voltage Voti -0.05 V,H 

or -0.05 
V,L -4 

-24 

# -75 . -50 

Low-Level Output 0.05 
Voltage VOL V,H 0.05 

or 0.05 

V,L 12 

24 

# 75 . 50 

Input Leakage Vee 
Current " or 

GND 
Quiescent Supply Vee 

Current, SSI Icc or 0 
GND 

Vee 
(V) 

MIN. 

1.5 1.2 
3.0 2.1 
5.5 3.85 

1.5 -
3.0 -
5.5 -

1.5 1.40 

3.0 2.90 

4.5 4.40 

3 2.58 

4.5 3.94 

5.5 -

5.5 -
1.5 -
3.0 -

4.5 -
3.0 -

4.5 -
5.5 -
5.5 -

5.5 -

5.5 -

AMBI.ENT TEMPERATURE (T A) ~ 0 c: . 
+25 010+70 -40 10+125(74) 

-40 10 +85 -55 10 +125(54) UNITS 

MAX. MIN. MAX. MIN. MAX. 

- 1.2 - 1.2 -
- 2.1 - 2.1 - V 
- 3.85 - 3.85 -

0.3 - b.3 - 0.3 
0.9 - 0.9· - 0.9 V 
1.65 - 1.65 .- 1.65 

- 1.40 - 1.40 -
- 2.90 - 2.90 -
- 4.40 - 4.40 -
- 2.48 - 2.40 - V 

- 3.80 - 3.70 -
- 3.85 - - -

- - -' 3.85 -
0.10 - 0.10 - 0.10 

0.10 - 0.10 - 0.10 

0.10 - 0.10 - 0.10 

0.36 - 0.44 - 0.50 V 

0.36 - 0.44 - 0.50 

- - 1.65 - -
- - - - 1.65 

±0.1 - ±1 - ±1 IlA 

4 - 40 - 80 IlA 

.. 

#Test one output at: a time for a 1-second maximum duration. Measurement is made by forcing current and measuring voltage to minimize 
power dissipation, 

'Test verifies a minimum 50-ohm transmission-line-drive capability for 74AC/ACT Series, 75 ohms for 54AC/ACT Series. 
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CD54n4AC20 
CD54n4ACT20 

STATIC ELECTRICAL CHARACTERISTICS: ACT Series 

AMBIENT TEMPERATURE (T A) - ° C 

TEST CONDITIONS +25 
010+70 -4010 +125(74) 

CHARACTERISTICS Vee -4010 +85 -55 10 +125(54) UNITS 

V, 10 (V) 

(V) (mA) 
MIN. MAX. MIN. MAX. MIN. MAX. 

High-Level Input 4.5 
Voltage V,H to 2 - 2 - 2 - V 

5.5 

Low-Level Input 4.5 
Voltage V,L to - 0.8 - 0.8 - 0.8 V 

5.5 

High-Level Output V,H -0.05 4.5 4.40 - 4.40 - 4.40 -
Voltage VOH or 

-24 4.5 3.94 3.80 3.70 V'L - - -
# -75 5.5 - - 3.85 - - - V . -50 5.5 - - - - 3.85 -

Low-Level Output V,H 0.05 4.5 - 0.10 - 0.10 - 0.10 
Voltage VOL or 

V,L 24 4.5 - 0.36 - 0.44 - 0.50 V 
# 75 5.5 - - - 1.65 - -. 50 5.5 - - - - - 1.65 

Input Leakage Vee 
Current I, or 5.5 - ±0.1 - ±1 - ±1 f.lA 

GND 
Quiescent Supply Vee 

Current, SSI Ice or 0 5.5 - 4 - 40 - 80 f.lA 
GND 

Additional Quiescent Supply 
4.5 Current per Input Pin Vcc-2.1 to - 2.4 - 2.8 - 3 mA 

TTL Inputs High alce 
5.5 1 Unit Load 

#Test one output at a time for a 1-second maximum duration. Measurement is made by forcing current and measuring voltage to minimize 
power dissipation. 

'Test verifies a minimum 50-ohm transmission-line-drive capability for 74AC/ACT Series, 75 ohms for 54AC/ACT Series. 

ACT INPUT LOADING TABLE 

INPUT UNIT LOAD' I 
'Unit load is 61cc limit specified in Static 
Characteristics Chart, e.g., 2.4 mA max. @ 
25°C. 
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CD54174AC20 
CD54/74ACT20 
SWITCHING CHARACTERISTICS: AC Series; t" t, = 3 ns, CL = 50 pF 

~ :, 
Vee C.HARACTERISTICS SYMBOL (V) 

Propagation Delay tpLH 1.5 
Input to Output tPHL 3.3* 

5t 

Power Dissipation Capacitance Cpo§ -
Input Capacitance C, -

o to +70· 
·40 to +85· 

MIN. MAX. 

- 137 
3.3 15.3. 
2.2 10,9 

- 10 

SWITCHING CHARACTERISTICS: ACT Series; I" t, = 3 ns, CL = 50 pF 

CHARACTERISTICS 

Propagation Delay 
I nput to Output 

Power Dissipation Capacitance 

Input Capacitance 

*3.3 V: min. is @ 3.6 V 
max. is@3V 

t5 V: min. is @ 5.5 V 
max. is @ 4.5 V 

5 V: min. is @ 5.25 V for 0 to +70·C 
max. is @4.75 V for 0 to +70·C 

Vee SYMBOL (V) 

tPLH 
tpHL 5t 

Cpo§ -
C, -

§Cpo is used to determine the dynamic power consumption, per gate; 
. For AC series: Po = Vee· f; (Cpo + Cd 

o to +70·C 
-40 to +8S·C 

MIN. MAX. 

2.4 12.1 

- 10 

For ACT series: Po = Vee2 f; (Cpo + Cd + Vee Alee where f, = input frequency 
. CL = output load capacitance 

Vee = &upply voltage. 

·40 to +125(74) 
-55 to +125(54) 

MIN. MAX. 

- 153 
3.2 17.1 
2.1 12.2 

- 10 

·40 10 +125(74) 
·5510 +125(54) 

MIN. MAX. 

2.3 13.5 

- 10 

OUTPUT 

tr = 3ns 
INPUT 
LEVEL - --- --90% 

VI. 
G N D -----"'I 

CL 
OUTPUTIso pF 

LOAD = 
·FOR AC SERIES ONLY: WHEN 

Vee ~ 1.5 V, RL ~ 1 kCl 

Input Level 

Input Switching Voltage, Vs 

Output Switching Voltage, Vs 

Vo 

------IO%GNO 

92CS-42388RI 

CD54174AC CD54174ACT 

Vee 3V 

0.5 Vee 1.5 V 

0.5 Vee 0.5 Vee 

Fig. 1 - Propagation delay times and test circuit. 

UNITS 

ns 

.pF 

pF 

UNITS 

ns 

pF 

pF 
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Advance Information CD54/74AC32 
CD54/74ACT32 

Quad 2-lnput OR Gate 
Type Features: 
• Buffered inputs 
• Typical propagation delay: 

4.5 ns @ Vee = 5 V, TA = 25° C, CL = 50 pF 

FUNCTIONAL DIAGRAM & 
TERMINAL ASSIGNMENT 

The GEJRCA-CD54/74AC32 and CD54/74ACT32 are quad 
2-input OR gates that utilize GEJRCA's new ADVANCED 
CMOS LOGIC technology. The CD54AC32 and CD54ACT32 
are supplied in 14-lead dual-in-line ceramic packages (F 
suffix). The CD74AC32 and CD74ACT32 are supplied in 14-
lead dual-in-line plastic packages (E suffix) and in 14-lead 
dual-in-line small-outline plastic packages (M suffix). 

TRUTH TABLE 

INPUTS OUTPUT 
nA nB nY 
L L L 
L H H 
H L H 
H H H 

MAXIMUM RATINGS, Absolute-Maximum Values: 

Family Features: 
• Exceeds 2-kV ESD Protection - MIL-STD-883, 

Method 3015 
• SCR-Latchup-resistant CMOS process and circuit design 
• Speed of bipolar FAST*IASIS with significantly 

reduced power 
• Balanced propagation delays 
• AC types feature 1.5-V to S.S-V operation and balanced 

noise immunity at 30% of the supply. 
• ± 24-mA output drive current 

- Fanout to 15 FAST* ICs 
- Drives 50-ohm transmission lines 

*FAST is a Trademark of Fairchild Semiconductor Corp. 

DC SUPPLY-VOLTAGE (Vee) ............................................................................. -0.5 to 6 V 
DC INPUT DIODE CURRENT, ',K (for V, < -0.5 V or V, > Vee + 0.5 V) .......................................... ±20 mA 
DC OUTPUT DIODE CURRENT, 10K (for Va < -0.5 V or Va > Vee + 0.5 V) ...................................... ±50 mA 
DC OUTPUT SOURCE OR SINK CURRENT per Output Pin, 10 (for Va > -0.5 V or Va < Vee + 0.5 V) .............. ±50 mA 
DC Vee or GROUND CURRENT (lee or IGNo) ............................................................... ±100 mAo 
POWER DISSIPATION PER PACKAGE (Po): 

For TA = -55 to +1OO°C (PACKAGE TYPE F) .............................................................. 500 mW 
For TA = +100 to +125°C (PACKAGE TYPE F) ............................... Derate Linearly at 8 mW/oC to 300 mW 
For TA = -40 to +100°C (PACKAGE TYPE E) ............................................................. 500 mW 
For TA = +100 to +125°C (PACKAGE TYPE E) ............................... Derate Linearly at 8 mW/oC to 300 mW 
For TA = -40 to +70°C (PACKAGE TYPE M) .............................................................. 400 mW 
ForTA = +70 to +125°C (PACKAGE TYPE M) ................................ Derate Linearly at 6 mW/oC to 70 mW 

OPERATING-TEMPERATURE RANGE (TA): 
PACKAGE TYPE F ............................................................................... -55 to +125°C 
PACKAGE TYPE E, M ............................................................................ -40 to +125°C 

STORAGE TEMPERATURE (T"g) ..................................................................... -65 to +150°C 
LEAD TEMPERATURE (DURING SOLDERING): 

At distance 1/16 ± 1/32 in. (1.59 ± 0.79 mm) from case for 10 s maximum .................................... +265°C 
Unit inserted into PC board min. thickness 1/16 in. (1.59 mm) with solder contacting lead tips only ............. +300°C 

*(For up to 4 outputs per device; add ± 25 rnA for each additional output.) 

File Number 1951 
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CD54/74AC32 
CD54/74ACT32 

RECOMMENDED OPERATING CONDITIONS: 
For maximum reliability, normal operating conditions should be selected so that operation is always within the 
following ranges: 

CHARACTERISTIC 
LIMITS 

MIN. MAX. 

Supply-Voltage Range, Vcc': 
(For TA = Full Package-Temperature Range) 

ACTypes 1.5 5.5 
ACT Types 4.5 5.5 

DC Input or Output Voltage, V" Vo 0 Vcc 

Operating Temperature, TA: 
CD74 Types -40 +125 
CD54 Types -55 +125 

Input Rise and Fall Slew Rate, dVdv 
at 1.5 V to 3 V (AC Types) 0 50 
at 3.6 V to 5.5 V (AC Types) 0 20 
at 4.5 V to 5.5 V (ACT Types) 0 10 

'Unless otherwise speciiied, all v61tages are referenced to ground. 

STATIC ELECTRICAL CHARACTER!STICS: AC Series 

AMBIENT TEMPERATURE (TA) - °C 

TEST CONDITIONS 
+25 o to +70 -40 to +125(74) 

CHARACTERISTICS Vee -40 to +85 -55 to +125(54) 

V, 10 
(V) 

(V) (mA) MIN. MAX. MIN. MAX. MIN. MAX. 

High-Level Input 1.5 1.2 - 1.2 - 1.2 -
Voltage V,H 3 2.1 - 2.1 - 2.1 -

5.5 3.85 - 3.85 - 3.85 -
Low-Level Input 1.5 - 0.3 - 0.3 - 0.3 

Voltage V,L 3 - 0.9 - 0.9 - 0.9 

5.5 - 1.65 - 1.65 - 1.65 

High-Level Output -0.05 1.5 1.4 - 1.4 - 1.4 -
Voltage Vow V,H -0.05 3 2.9 - 2.9 - 2.9 -

or -0.05 4.5 4.4 - 4.4 - 4.4 -
V,L -4 3 2.58 - 2.48 - 2.4 -

-24 4.5 3.94 - 3.8 - 3.7 -
# -75 5.5 - -' 3.85 - - -
, 

-50 5.5 - - - - 3.85 -
Low-Level Output 0.05 1.5 - 0.1 - 0.1 - 0.1 

Voltage VOL V,H 0.05 3 - 0.1 - 0.1 - 0.1 

or 0.05 4.5 - 0.1 - 0.1 - 0.1 

V,L 12 3 - 0.36 - 0.44 - 0.5 

24 4.5 - 0.36 - 0.44 - 0.5 

# 75 5.5 - - - 1.65 - -
, 

50 5.5 ...,... - - - - 1.65 

Input Leakage Vcc 
Current I, or 5.5 - ±0.1 - ±1 - ±1 

GND 

Quiescent Supply Vcc 
Current, SSI Icc or 0 5.5 - 4 - 40 - 80 

GND 

UNITS 

V 
V 

°C 
°C 

nsN 
nsN 
nsN 

UNITS 

V 

V 

V 

V 

p.A 

p.A 

#Test one output at a time for a I-second maximum duration. Measurement IS made by forCing current and measurrng voltage to minimize 
power dissipation. 

'Test verifies a minimum 50-ohm transmission-line-drive capability for 74AC/ACT Series, 75 ohms for 54AC/ACT Series. 
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CD54/74AC32 
CD54/74ACT32 

STATIC ELECTRICAL CHARACTERISTICS: ACT Series 

AMBIENT TEMPERATURE (TA) - ° C 

TEST CONDITIONS +25 Oto +70 -40 to +125(74) 
CHARACTERISTICS Vee -40 to +85 -55 to +125(54) UNITS 

V, 10 (V) 

(V) (mA) MIN. MAX. MIN. MAX. MIN. MAX. 

High-Level Input 4.5 
Voltage V,H to 2 - 2 - 2 - V 

5.5 

Low-Level Input 4.5 
Voltage V,L to - 0.8 - 0.8 - 0.8 V 

5.5 

High-Level Output V,H -0.05 4.5 4.4 - 4.4 - 4.4 -
Voltage VOH or 

-24 4.5 3.94 3.8 3.7 V,L - - -
V 

# -75 5.5 - - 3.85 - - -. -50 5.5 - - - - 3.85 -
Low-Level Output V,H 0.05 4.5 - 0.1 - 0.1 - 0.1 

Voltage VOL 
or 

24 4.5 0.36 0.44 0.5 V,L - - -
V 

# 75 5.5 - - - 1.65 - -. 50 5.5 - - - - - 1.65 

Input Leakage Vee 
Current I, or 5.5 - ±0.1 - ±1 - ±1 /lA 

GND 

Quiescent Supply Vee 
Current, SSI lee or 0 5.5 - 4 - 40 - 80 /lA 

GND 

Additional Quiescent Supply 
4.5 Current per Input Pin, Vcc-2.1 to 2.4 - 2.8 - 3 mA 

TTL Inputs High, .II. lee 
1 Unit Load 5.5 

#Test one output at a time for a 1-second maximum duration. Measurement is made by forcing current and measuring voltage to minimize 
power dissipation. 

'Test verifies a minimum 50-ohm transmission-line-drive capability for 74AC/ACT Series, 75 ohms for 54AC/ACT Series. 

ACT INPUT LOADING TABLE 

INPUT UNIT LOADS· 

ALL 0.42 

'Unit load is alec limit specified in Static Character
istics Chart, e.g., 2.4 rnA max.@25°C. 

-----_______________________________________ 77 

• 



Technical Data _____ -...._---_-----------_----_ 

CD54174AC32 
CD54n4ACT32 
SWITCHING CHARACTERISTICS: AC Series; 1" t, = 3 ns, CL = 50 pF 

Vee 
Oto+70°C 

CHARACTERISTICS SYMBOL -40 to +85°C 
(V) 

MIN. MAX. 

Propagation Delays: tPLH 1.5 - 107 
Input to Output tPHL 3.3' 2.6 11.9 

5t 1.7 8.5 

Power Dissipation Capacitance Cpo§ - 47 Typ. 

Input Capacitance C, - - 10 

SWITCHING CHARACTERISTICS: ACT Series; t" t, = 3 ns, CL = 50 pF 

CHARACTERISTICS 

Propagation Delays: 
Input to Output 

Power Dissipation Capacitance 

Input Capacitance 

*3.3 V: min. is @ 3.6 V 
max.is@3V 

t5 V: min. is @ 5.5 V 
max. is @ 4.5 V 

5 V: min. is@5.25 V for 0 to +70°C 
max. is@4.75VforOto +70°C 

SYMBOL 

tpLH 
tPHL 

Cpo§ 

C, 

Vee 
o to +70°C 

-4Dto +85°C 
(V) 

MIN. MAX. 

5t 2.2 10.9 

- 67 Typ. 

- - 10 

§Cpo is used to determine the.dynamic power consumption, per gate. 
For AC series: Po = Vex! f, (Cpo + Cd 
For ACT series: Po = Vee2 f, (Cpo + Cd + Vee alee where f, = input frequency 

OUTPUT 

'FOR AC SER'ES ONLY: WHEN 

Vee'" 1.5 V. AL = 1 kO 

92C5-42389 

CL = output load capacitance 
Vee = supply voltage. 

-40 to +125°C(74) 
-55 to +125°C(54) 

MIN. MAX. 

- 119 
2.4 13.3 
1.6 9.5 

47 Typ. 

- 10 

-40 to +125°C(74) 
-55 to +125°C(54) 

MIN. MAX. 

2.1 12.1 

67 Typ. 

- 10 

92C5-42442 

CD54174AC CD54174ACT 

Input Level Vee 3V 

Input Switching Voltage, Vs 0.5 Vee 1.5 V 

Output Switching Voltage, Vs 0.5 Vee 0.5 Vee 

Fig. 1 - Propagation delay times and test circuit. 

UNITS 

ns 

pF 

pF 

UNITS 

ns 

pF 

pF 
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Advance Information 

Technical.Oata 

CD54/74AC74 
CD54/74ACT74 

Dual D-type Flip-Flop with Set and Reset 
Positive-Edge-Triggered 

Type Features: 
• Buffered inputs 
• Typical propagation delay: 

4.9 ns@ Vee = 5 V, TA = 25°C, CL = 50 pF 

FUNCTIONAL DIAGRAM & 
TERMINAL ASSIGNMENT 

The GE/RCA CD54/74AC74 and CD54/74ACT74 are dual 
D-type, positive-edge-triggered flip-flops that utilize GEl 
RCA's new ADVANCED CMOS LOGIC technology. These 
flip-flops have independent DATA, SET, RESET, and CLOCK 
inputs and a and Q outputs. The logic level present at the 
data input is transferred to the outpu~ring the positive
going transition of the clock pulse. SET and RESET are 
independent of the clock and are accomplished by a low 
level at the appropriate input. . 

The CD54AC/ACT74 are supplied in 14-lead dual-in-line 
ceramic packages (F suffix). The CD74AC/ACT74 are sup
plied in 14-lead dual-in-line plastic packages (E suffix) and 
in 14-lead. dual-in-line small-outline plastic packages (M suffix). 

Family Features: 
• Exceeds 2-kV ESD Protection - MIL-STD 883, 

Method 3015 
• SCR-Latchup-resistant CMOS process and circuit design 
• Speed of bipolar FAST*IASIS with significantly 

reduced power 
• Balanced propagation delays 
• AC types feature 1.5-V to 5.5-V operation and balanced 

noise immunity at 30% of the supply. 
• ± 24-mA output drive current 

- Fanout to 15 FAST' ICs 
- Drives 50-ohm transmission lines 

*FAS T is a Trademark of Fairchild Semiconductor 
Corp. 

TRUTH TABLE 

INPUTS OUTPUTS 

SET RESET CP D a a 
L H X X H L 
H L X X L H 
L L X X H* H* 
H H -f H H L 
H H -f L L H 
H H L X 00 00 

H = High level (steady state), L = Low level (steady state). 
X = Don't care, -f = Transition from Low to High level 

NOTES: 00 = the level of a before the indicated input 
conditions were established. 
'This configuration is nonstable, that is, it will not persist 
when set and reset inputs return to their inactive (high) 
level. 

File Number 1881 
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CD54174AC74 
CD54n4ACT74 

MAXIMUM RATINGS, Absolute-Maximum Values: 
DC SUPPLY-VOLTAGE (Vee) ............................................................................. -0.5 to 6 V 
DC INPUT DIODE CURRENT, liK ,(for V, < -0.5 V or V, > Vee + 0.5 V) .......................................... ±20 mA 
DC OUTPUT DIODE Cl)RR~NT, 10K (for·Yo< -0,5 V,or Vo > Vee; + 0.5 II) ...................................... ±50 mA 
DC OUTPUT $OURCEOR SINK CURRENT per Output Pin, 10 (for Vo > -0.5 V or Vo < Vcc + 0.5 V) .............. ±50 mA 
DC Vcc or GROUND CURRENT (ICc or IGNo) .............................•................................. ±1oo mA' 
POWER DISSIPATION PER PAC~AGE (Po): ' 

For TA = -55 to +1OO°C (PACKAGE TYPE F) .............................................................. 500 mW 
For TA = +100 to +125°C (PACKAGE TYPE F) ............................... Derate Linearly at 8 mW/oC to 300 mW 
For TA = -40 to +1OO°C (PACKAGE TYPE E) ............................................................. 500 mW 
For TA = +100 to +125°C (PACKAGE TYPE E) ................... ............. Derate Linearly at 8 mW/oC to 300 mW 
For TA = -40 to HO°C (PACKAGE TYPE M) .............................................................. 400 mW 
For TA = +70 to +125°C (PACKAGE TYPE M) ................................ Derate Linearly at 6 mW/oC to 70 mW 

OPERATING-TEMPERATURE RANGE (TA): ' 
PACKAGE TYPE F ............................................................................... -55 .to +125° C 
PACKAGE TYPE E, M ....................................................................•....... -40 to +125°C 

STORAGE TEMPERATURE (Tstg) ••••••••••••••••••••••••.•••••••••••••••••••••••••••••••••••••••••••• -65 to +150°C 
LEAD TEMPERATURE (DURING SOLDERING): 

At distance 1/16 ± 1132 in. (1.59 ± 0.79 mm) from case for 10 s maximum .................................... +265°C 
Unit inserted into PC board min. thickness 1i16 in. (1.59 mm) with solder contacting lead tips only ............. +300°C 

·(For up to 4 outputs per device; add ± 25 rnA for each additional output.) 

RECOMMENDED OPERATING CONDITIONS; 
, For maximum reliability, normal operating conditions should be selected so that operation is always within the 

following ranges: ' 

LIMITS 
CHARACTERISTIC UNITS 

MIN. MAX. 

Supply-Voltage Range, Vcc·: 
(For TA = Full Package-Temperature Range) 

AC Types 1.5 5.5 V 
ACT Types 4.5 5.5 V 

DC Input or Output Voltage, V" Vo 0 Vee V 

Operating Temperature, T A: 
CD74 TYPeS -40 +125 °C 
CD54 Types -55 +125 °C 

Input Rise and Fall Slew Rate, dt/dv 
at 1.5 V to 3 V(AC Types) 0 50 ns/V 
at 3.6 V to 5.5 V(AC Types) 0 20 ns/V 
at 4.5 V to 5.5 V(ACT Types) 0 10 ns/V 

·Unless otherwise specified, all voltages are referenced to ground. 

80 ____________________________________ ~~~ ______ ~~~ ____ ~~ 



STATIC ELECTRICAL CHARACTERISTICS: AC Series 

TEST CONDITIONS 
CHARACTERISTICS Vee 

V, 10 (V) 

(V) (mA) MIN. 

High-Level Input 1.5 1.2 
Voltage V,H 3 2.1 

5.5 3.85 

Low-Level Input 1.5 -
Voltage V,L 3 -

5.5 -
High-Level Output -0.05 1.5 1.4 

Voltage VOH V,H -0.05 3 2.9 

or -0.05 4.5 4.4 

V,L -4 3 2.58 

-24 4.5 3.94 

# -75 5.5 -. -50 5.5 -
Low-Level Output 0.05 1.5 -

Voltage VOL V,H 0.05 3 -
or 0.05 4.5 -
V,L 12 3 -

24 4.5 -

# 75 5.5 -. 50 5.5 '-

Input Leakage Vee 
Current I, or 5.5 -

GND 

Quiescent Supply Vee 
Current, FF lee or 0 5.5 -

GND 

Technical Data 

CD54/74AC74 
CD54/74ACT74 

AMBIENT TEMPERATURE (TJ - °C 

+25 o to +70 -40 to +125(74) 
-40 to +85 -55 to +125(54) UNITS 

MAX. MIN. MAX. MIN. MAX. 

- 1.2 - 1.2 -
- 2.1 - 2.1 - V 

- 3.85 - 3.85 -

0.3 - 0.3 - 0.3 

0.9 - 0.9 - 0.9 V 

1.65 - 1.65 - 1.65 

- 1.4 - 1.4 -
- 2.9 - 2.9 -

- 4.4 - 4.4 -

- 2.48 - 2.4 - V 

- 3.8 - 3.7 -
- 3.85 - - -
- - - 3.85 .-
0.1 - 0.1 - 0.1 

0.1 - 0.1 - 0.1 

0.1 - 0.1 - 0.1 

0.36 - 0.44 - 0.5 V 

0.36 - 0.44 - 0.5 

- - 1.65 - -
- - - - 1.65 

±0.1 - ±1 - ±1 fJA 

4 - 40 - 80 fJA 

#Test one output at a time for a l-second maximum duration. Measurement is made by forcing current and measuring voltage to minimize 
power dissipation. 

"Test verifies a minimum 50-ohm transmission-line-drive capability for 74AC/ACT Series, 75 ohms for 54AC/ACT Series. 
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CD54n4AC74 
CD54/74ACT74 
STATIC ELECTRICAL CHARACTERISTICS: ACT Series 

TEST CONDITIONS. 
CHARACTERISTICS 

V, 10 
(V) (mA) 

High-Level Input 
Voltage V'H 

Low-Levellnpuf·· 
Voltage V'L 

High-Level Output V'H -0.05 
Voltage VOH or 

-24 V'L 
# "75 
, 

-50 

Low-Level Output V'H 0.05 
Voltage VOL or 

24 V'L 
# 75 
, 

50 

Input Leakage Vee 
Current I, or 

GND 

Quiescent Supply Vee 
Current, FF Icc or 0 

GND 

Additional Quiescent Supply 
Current per Input Pin Vee-2.1 

TTL Inputs High ./lIce 
1 Unit Load 

Vee 
(V) 

MIN. 

4.5 
to 2 
5.5 

4.5 
to -
5.5 

4.5 4.4 

4.5 3.94 

5.5 -
5.5 -
4.5 -

4.5 -
5.5 -
5.5 -

5.5 -

5.5 -

4.5 
to 
5.5 

AMBIENT TEMPERATURE (T J - °C 

+25 o to +70 -40 to +125(74) 
-40 to +85 -55 to +125(54) UNITS 

MAX. MIN. MAX. MIN. MAX. 

- 2 - 2 - V 

0.8 - 0.8 - 0.8 V 

- 4.4 - 4.4 -
3.8 3.7 - - -

V 
- 3.85 - - -
- - - 3.85 -

±o.1 - ±1 - ±1 

0.36 0.44 0.5 - - V 
- - 1.65 - -
- - - - 1.65 

±0.1 - ±1 - ±1 pA 

4 - 40 - 80 pA 

2.4 - 2.8 - 3 mA 

#Test one output at a time for a l-second maximum duration. Measurement is made by forcing current and measuring voltage to,minimize 
power dissipation. 

'Test verifies a minimum 50-ohm transmission-line-drive capability for 74AC/ACT Series, 75 ohms for 54AC/ACT Series. 

ACT INPUT LOADING TABLE 

INPUT UNIT LOAD" 

0 0.53 

R,S 0.58 

CP 1 

'Unit load is ./lIce limit specified in Static 
Characteristic Chart, e.g., 2.4 mA max. @ 25°C. 
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_____________________________ Technical Data 

PREREQUISITE FOR SWITCHING: AC Series 

CHARACTERISTICS 

Data to CP Setup Time 

Hold Time 

Removal Time 
R, Sto CP 

Pulse Width 
R,S 

Pulse Width 
CP 

CP Frequency 

*3.3 V: min. is @ 3 V 
t5 V: min. is @ 4.5 V 
5 V: min is @4.75 V for 0 to +70°C 

SYMBOL 

tsu 

tH 

tREM 

tw 

tw 

fMAX 

Vee 
(V) 

1.5 
3.3* 
5t 

1.5 
3.3 
5 

1.5 
3.3 
5 

1.5 
3.3 
5 

1.5 
3.3 
5 

1.5 
3.3 
5 

SWITCHING CHARACTERISTICS: AC Series, I, If = 3 ns, CL = 50 pF 

CHARACTERISTICS 

Propagati0r:!..Pelays: 
CPtoQ, Q 

R, StoQ, Q 

Power Dissipation Capacitance 

Input Capacitance 

*3.3 V: min. is @ 3.6 V 
max. is@3V 

t5 V: min. is @ 5.5 V 
max. is @ 4.5 V 

5 V: min. is @ 5.25 V for 0 to +70°C 
max. is @4.75 V for 0 to +70°C 

Vee SYMBOL (V) 

tPLH 1.5 

tPHL 3.3' 
5t 

tPLH 1.5 

tPHL 3.3 
5 

Cpo§ -

C, -

o to +70°C 
-4010 +85°C 

MIN. MAX. 

68 -
9.5 -
5.5 -
0 -
0 -
0 -

30 -
4.2 -

2.4 -
64 -
9 -

5.1 -

63 -
9 -
5 -
8 -
56 -

100 -

010 +70°C 
-40 to +85°C 

MIN. MAX. 

- 118 
3.1 13.2 
2 9.4 

- 118 
3.1 13.2 
2 9.4 

86 Typ. 

- 10 

§CPD is used to determine the dynamic power consumption, per flip-flop. 
PD = CpoVee2 f; + I (CL Vee2 fa) where fi = input frequency 

fa = output frequency 
CL = output load capacitance 

Vee = supply voltage. 

CD54n4AC74 
CD54n4ACT74 

-4010 +125°C(74) 
-5510 +125°C(54) UNITS 
MIN. MAX. 

76 -
10.7 - ns 
6.1 -

0 -
0 - ns 
0 -
34 -
4.7 - ns 
2.7 -
73 -

10.2 - ns 
5.8 -

72 -
10 - ns 
5.7 -
7 -

50 - MHz 
88 -

-4010 +125°C(74) 
-5510 +125° C(54) UNITS 
MIN. MAX. 

- 132 
3 14.7 ns 

1.9 10.5 

- 132 
3 14.7 ns 

1.9 10.5 

86 Typ. pF 

- 10 pF 
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CD54/74AC74 
CD54fl4ACT74 
PREREQUISITE FOR SWITCHING: ACT Series 

CHARACTERISTICS SYMBOL 

Data to CP SetupTime tsu . 
Hold Time tH 

Removal Time tREM R. StoCP 

Pulse Width tw 
R,S 

Pulse Width tw 
CP 

CP Frequency fMAX . Min. IS @ 4.5 V 
Min. is @4.75 V for 0 to +70°C 

.vee 
(V) 

5' 

5 

5 

5 

5 

5 

SWITCHING CHARACTERISTICS: ACT Series, t, tf = 3 ns, CL = 50 pF 

Vee CHARACTERISTICS SYMBOL (V) 

Propagation Delays: tPLH 5' 
CPtoQ,Q tPHL 

R, StoQ, Q tPLH 
5 tPHL 

Power Dissipation Capacitance CPDt -

Input Capacitance C, -

o 10+70°C -4010 +125°C(74) 
-4010 +85°C -5510 +125°C(54) UNITS 

MIN. MAX. MIN. MAX. 

.6.5 - 7.3 - ns 

0 - 0 ~ ns 

3 - 3.4 - ns 

5.1 - 5.8 - ns 

5.6 - 6.3 - ns 

90 - 80 - MHz 

o to +70°C -40 to +125°C(74) 
-4010 +85°C -55 to +125°C(54) UNITS 

MIN. MAX. MIN. MAX. 

- 9.4 - 10.5 ns 

- 9.4 - 10.5 ns 

86 Typ. 86 Typ. pF 

- 10 10 - pF 

·Mm. IS @ 5.5 V 
Max. is@4.5V. 

tCPD IS used to determme the dynamiC power consumption, per flip-flop. 
PO = CPDVee2 fi + I: (CLVee2 fo) + Vee .ll.lee wherefi = input frequency 

. Min. is @ 5.25 V for 0 to +70°C 
Max. is @4.75 V for 0 to +70°C 

92C5-36967 

Fig. 1 - Clock prerequisite and propagation delays. 

92C5- 36969 

INPUT LEVEL 

GND 

fo = output frequency 
CL = output load capacitance 

Vee = supply voltage. 

tREM 

Q (Q) 
_____ x'-__ 

92C5-36968 
Fig. 2 - Reset or Set prerequisite and propagation delays. 

OUTPUT 

'FOR AC SERIES ONLY: WHEN 

VCC ~ 1.5 V, RL ~ 1 kCl 

92C$-42389 

Fig. 3 - Data prerequisite times. 

CD54174AC CD54174ACT 

Input Level Vee 3V 

Input Switching Voltage, Vs 0.5 Vee 1.5 V 

Output Switching Voltage, Vs 0.5 Vee 0.5 Vee 
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__________________________________ Technical Data 

Advance Information CD54/74AC86 
CD54/74ACT86 

Quad 2-lnput Exclusive-OR Gate 
Type Features: 
• Buffered inputs 
• Typical propagation delay: 

5.1 ns @ Vee = 5 V, TA = 25° C, CL = 50 pF 

FUNCTIONAL DIAGRAM & 
TERMINAL ASSIGNMENT 

The GE/RCA-CD54/74AC86 and CD54/74ACT86 are quad 
2-input Exclusive-OR gates that utilize GE/RCA's new 
ADVANCED CMOS LOGIC technology. The CD54AC86 
and CD54ACT86 are supplied in 14-lead dual-in-line ceramic 
packages (F suffix). The CD74AC86 and CD74ACT86 are 
supplied in 14-lead dual-in-line plastic packages (E suffix) 
and in 14-lead dual-in-line small-outline plastic packages (M 
suffix). 

TRUTH TABLE 

INPUTS OUTPUT 
nA nB nY 
L L L 
H H L 
H L H 
L H H 

MAXIMUM RATINGS, Absolute-Maximum Values: 

Family Features: 
• Exceeds 2-kV ESD Protection - MIL-STD-883, 

Method 3015 . 
• SCR-Latchup-resistant CMOS process and circuit deSign 
• Speed of bipolar FAST"IAS/S with significantly 

reduced power 
• Balanced propagation delays 
• AC types feature 1.5-V to 5.5-V operation and balanced 

noise immunity at 30% of the supply. 
• ± 24-mA output drive current 

- Fanout to 15 FAST"ICs 
- Drives 50-ohm transmission lines 

"FAST is a Trademark of Fairchild Semiconductor Corp. 

DC SUPPLY-VOLTAGE (Vee) ............................................................................. -0.5 t06 V 
DC INPUT DIODE CURRENT, "K (for V, < -0.5 V or V, > Vee + 0.5 V) .......................................... ±20 mA 
DC OUTPUT DIODE CURRENT, 10K (for Vo < -0.5 V or Vo > Vee + 0.5 V) ...................................... ±50 mA 
DC OUTPUT SOURCE OR SINK CURRENT per Output Pin, 10 (for Vo > -0.5 V or Vo < Vee + 0.5 V) .............. ±50 mA 
DC Vee or GROUND CURRENT (Icc or IGNo) ............................................................... ±100 mAo 
POWER DISSIPATION PER PACKAGE (Po): 

For TA = -55 to +100°C (PACKAGE TYPE F) .............................................................. 500 mW 
For T A = +100 to +125° C (PACKAGE TYPE F) ............................... Derate Linearly at 8 mW/o C to 300 mW 
For TA = -40 to +100°C (PACKAGE TYPE E) ............................................................. 500 mW 
For TA = +100 to +125°C (PACKAGE TYPE E) ............................... Derate Linearly at 8 mW/oC to 300 mW 
For TA = -40 to HO°C (PACKAGE TYPE M) .............................................................. 400 mW 
For TA = +70 to +125°C (PACKAGE TYPE M) ................................ Derate Linearly at 6 mW/oC to 70 mW 

OPERATING-TEMPERATURE RANGE (TA): 
PACKAGE TYPE F ............................................................................... -55 to +125°C 
PACKAGE TYPE E, M ............................................................................ -40 to +125°C 

STORAGE TEMPERATURE (Ts '.) •••.••.•.••••.••..•••.•••...•••••...•••••••••.••••••.••.•••..••.•....• -65 to +150°C 
LEAD TEMPERATURE (DURING SOLDERING): . 

At distance 1/16 ± 1/32 in. (1.59 ± 0.79 mm) from case for 10 s maximum .................................... +265°C 
Unit inserted into PC board min. thickness 1116 in. (1.59 mm) with solder contacting lead tips only ............. +300°C 

"(For up to 4 outputs per device; add ± 25 rnA for each additional output) 

File Number 1952 
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CD54/74AC86 
CD54n4ACT86 
RECOMMENDED OPERATING CONDITIONS: 
For maximum reliability, normal operating conditions should be selected so that operation is always within the 
following ranges: 

LIMITS 
CHARACTERISTIC 

MIN. MAX. 

Supply-Voltage Range, Vcc": 
(For T A = Full Package-Temperature Range) 

AC Types 1.5 5.5 
ACT Types 4.5 5.5 

DC Input or Output Voltage, V" Vo 0 Vee 

Operating Temperature, T A: 

CD74 Types -40 +125 
CD54 Types -55 +125 

Input Rise and Fall Slew Rate, dVdv 
at 1.5 V to 3 V (AC Types) 0 50 
at 3.6 V to 5.5 V (AC Types) 0 20 
at 4.5 V to 5.5 V (ACT Types) 0 10 

"Unless otherwise specified, all voltages are referenced to ground. 

STATIC ELECTRICAL CHARACTERISTlCS:AC Series 

AMBIENT TEMPERATURE (T J - °C 

TEST CONDITIONS +25 o to +70 -40 to +125(74) 
CHARACTERISTICS Vee -40 to +85 -55 to +125(54) 

V, 10 
(V) 

(V) (rnA) MIN. MAX. MIN. MAX. MIN. MAX. 

High-Level Input 1.5 1.2 - 1.2 - 1.2 -
Voltage V,H 3 2.1 - 2.1 - 2.1 -

5.5 3.85 - 3.85 - 3.85 -
Low-Level Input 1.5 - 0.3 - 0.3 - 0.3 

Voltage V,L 3 - 0.9 - 0.9 - 0.9 

5.5 - 1.65 - 1.65 - 1.65 

High-Level Output -0.05 1.5 1.4 - 1.4 - 1.4 -
Voltage VOH V,H -0.05 3 2.9 - 2.9 - 2.9 -

or -0.05 4.5 4.4 - 4.4 - 4.4 -
V,L -4 3 2.58 - 2.48 - 2.4 -

-24 4.5 3.94 - 3.8 - 3.7 -
# -75 5.5 - - 3.85 - - -

" -50 5.5 - - - - 3.85 -
Low-Level Output 0.05 1.5 - 0.1 - 0.1 - 0.1 

Voltage VOL V,H 0.05 3 - 0.1 - 0.1 - 0.1 

or 0.05 4.5 - 0.1 - 0.1 - 0.1 

V,L 12 3 - 0.36 - 0.44 - 0.5 

24 4.5 - 0.36 - 0.44 - 0.5 

# 75 5.5 - - - 1.65 - -
,. 

50 5.5 - - - - - 1.65 

Input Leakage Vcc 
Current " or 5.5 - ±O.1 - ±1 - ±1 

GND 

Quiescent Supply Vcc 
Current, SSI Icc or 0 5.5 - 4 - 40 - 80 

GND 

UNITS 

V 
V 

V 

°C 
°C 

nslV 
nslV 
nslV 

UNITS 

V 

V 

V 

V 

f.lA 

f.lA 

#Test one output at a time for a 1-second maximum duration. Measurement is made by forcing current and measuring voltage to minimize 
power dissipation. 

'Test verifies a minimum 5<k>hm transmission-line-drive capability for 74AC/ACT Series, 75 ohms for 54AC/ACT Series. 
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_____________________________ Technical Data 

CD54/74AC86 
CD54/74ACT86 

STATIC ELECTRICAL CHARACTERISTICS: ACT Series 

AMBIENT TEMPERATURE (TA) - °C 

TEST CONDITIONS 
+25 

o to +70 -40 to +125(74) 
CHARACTERISTICS Vee -40 to +85 -55 to +125(54) UNITS 

V, 10 (V) 

(V) (rnA) MIN. MAX. MIN. MAX. MIN. MAX. 

High-Level Input 4.5 
Voltage V,H to 2 - 2 - 2 - V 

5.5 

Low-Level Input 4.5 
Voltage V,L to - 0.8 - 0.8 - 0.8 V 

5.5 

High-Level Output V,H -0.05 4.5 4.4 - 4.4 - 4.4 -
Voltage VOH or 

-24 4.5 3.94 3.8 3.7 V,L - - - V 
# -75 5.5 - - 3.85 - - -
* -50 5.5 - - - - 3.85 -

Low-Level Output V,H 0.05 4.5 - 0.1 - 0.1 - 0.1 

Voltage VOL 
or 

24 4.5 0.36 0.44 0.5 V,L - - -
V 

# 75 5.5 - - - 1.65 - -
* 50 5.5 - - - - - 1.65 

Input Leakage Vce 
Current 10 or 5.5 - ±0.1 - ±1 - ±1 J.lA 

GND 

Quiescent Supply Vce 
Current. SSI Ice or 0 5.5 - 4 - 40 - 80 J.lA 

GND 

Additional Quiescent Supply 
4.5 Current per Input Pin Vcc-2.1 to 2.4 - 2.8 - 3 rnA 

TTL Inputs High ll.lce 
1 Unit Load 5.5 

#Test one output at a time for a 1-second maximum duration. Measurement is made by forcing current and measuring voltage to minimize 
power dissipation. 

"Test verifies a minimum 50-ohm transmission-line-drive capability for 74AC/ACT Series. 75 ohms for 54AC/ACT Series. 

ACT INPUT LOADING TABLE 

INPUT UNIT LOADS' 

ALL 0.48 

"Unit load is Alec limit specified in Static Character
istics Chart. e.g .• 2.4 mA max. @ 25°C. 
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CD54n4AC86, 
CD54114ACT88. 

SWITCHING CHARACTERISTICS: AC Series; t" It ,; 3 ns, CL = SO pF 

". Vee 
Oto+70°C 

CHARACTERIS.TICS SYMBOL -40 to :fo85°C· 
" 

(V) 
MIN. MAX. 

Propagation Delays: tPLH 1.5 - 119 
InpuHo Outputs tPHL 3.3* 2.9 13.6 

5t 1.9 9.7 

Power DisSipation Capacitance Cpo§ - 57 Typ. 

Input Capacitance C, - - 10 

SWITCHING CHARACTERISTICS: ACT Series; t" It = 3 ns, CL = SO pF 

CHARACTERISTICS 

Propagation Delays: 
Input to Outputs 

Power Dissipation Capacitance 

Input Capacitance 

*3.3 V: min. is @ 3.6 V 
max. is@3V 

t5 V: min. is @ 5.5 V 
max. is @ 4.5 V 

5 V: min. is @ 5.25 V for 0 to +70°C 
max. is@4.75 V for 0 to +70°C 

SYMBOL 

tPLH 
tPHL 

Cpo§ 

C, 

Vee 
010+700 C 

-40 10 +85°C 
(V) 

MIN. MAX. 

5t 2.6 13 

- 81 Typ. 

- - 10 

§Cpo is used to determine the dynamic power consumption, per gate. 
For AC series: Po = Vee' f, (Cpo + CLl 
For ACT series: Po = Vee' .f; (Cpo + CLl + Vee ll.lee where f, = input frequency 

OUTPUT 

'FOR AC SEAlES ONLY: WHEN 

Vee'" 1.5 V, RL '" 1 kO 

92C5-42389 

CL = output load capacitance 
Vee = supply voltage .. 

-40 to +125° C(74) 
-55 to +125°C(54) 

MIN. MAX. 

- 135 
2.8 15 .. 1 
1.8 10.8 

57 Typ. 

- 10 

-40 to +125°C(74) 
-5510 +125° C(54) 

MIN. MAX. 

2.5 14.6 

81 Typ. 

- 10 

92CS -42444 

CD54/74AC CD54/74ACT 

Input Level Vee 3V 

Input Switching Voltage, Vs 0.5 Vee 1.5 V 

Output Switching Voltage, Vs 0.5 Vee 0.5 Vee 

Fig. 1 - Propagation delay times and test circuit. 

UNITS 

ns 

pF 

pF 

UNITS 

ns 

pF 

pF 
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Product Preview CD54n4AC109, CD54/74AC112 
CD54n4~CT109, CD54n4ACT112 

10 

10 

Dual "J-K" Flip-Flop with Set and Reset 
CD54/74AC/ACT109 - Positive-Edge-Triggered (J, R) " 
CD54174AC/ACT112 - Ne~ative-Edge-Triggered (J, K) 

vcc = 16 
GND = 8 

Type Features: 

• Buffered inputs 
92CS-3B532 

CD54n4ACI ACT109 
FUNCTIONAL DIAGRAM 

• Typical propagation delay: 
4.B ns @ Vee = 5 V, TA = 25° C, CL = 50 pF 

The RCA CD54n4AC109, -112 and CD54n4ACT109, -112 are 
dual "J-K" flip-flops with set and reset that utilize RCA's new 
ADVANCED CMOS LOGIC technology. These flip-flops have 
independent J, K (or R), Set, Reset, and Clock inputs and Q 
and Q o!Jtputs. The CD54n4ACTl12 changes state on the 
negative-going transition of the clock pulse. The 
CD54n4AC/ACT109 changes state on the positive-going 
transition of the clock. Set and Reset are accomplished 
asynchronously by low-level inputs. 

The CD54AC/ACT109 and CD54AC/ACTl12 are supplied in 
16-lead dual-in-line ceramic packages (F suffix). The 
CD74AC/ACT109 and CD74AC/ACTl12 are supplied in 
16-lead dual-in-line plastic packages (E suffix) and in 16-lead 
dual-in-line small-outline plastiC packages (M suffix). 

Family Features: 
• Exceeds 2-kV ESD Protection - MIL-STD-BB3, 

Method 3015 
• SCR-Latchup-resistant CMOS process and circuit design 
• Speed of bipolar FAST"/AS/S with significantly 

reduced power cQnsumption 
• Balanced propagation delays 
• AC types feature 1.5-V to 5.5-V operation and balanced 

noise immunity at 30% of the supply 
• ± 24-mA output 'drive current 

- Fanout to 15 FAST" ICs 
- Drives 50-ohm transmission lines 

"FAST is a Trademark of Fairchild Semiconductor Corp. 

CD54/74AC/ACTl09 TRUTH TABLE 

INPUTS OUTPUTS 

S R CP J K Q Q 

L H X X X H L 

H L X X X L H 

L L X X X H" H" 

H H -f L L L H 

H H -f H L TOGGLE 

H H -f L H NO CHANGE 

H H -f H H H L 

H H L X X NO CHANGE 
.. 

'Unpredlctable and unstable condItIon If both Sand R go hIgh 
simultaneously. 
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CD54n4AC1.09,CD54n4AC112 
CDS4Y74AOTt09,CD54174ACT112 

CD54/74AC/ACT112 TRUTH TABLE 

INPUTS OUTPUTS 

S R CP J K Q Q 

L H X'" X X H L 

is H L X X X L H , 
L L X X X W W 
H H 1- L L NO CHANGE 
H H 1- H L H L 

, J .10 

1K 6 
fCii TIi 

H H L L H L H 
H H 1- H H TOGGLE 

iii 
is 

9 
2J 20 H H H X X NO 'CHANGE 

2Q 

2R 

'Output states unpredictable if Sand R go High simultaneously 
after both being Low at the same time. 

GNO-8 
Vcc ·16 

92CS~40341 

CD54n4AC/ACT112 
FUNCTIONAL DIAGRAM 

MAXIMUM RATINGS, Absolute-Maximum Values: 

H = High steady state 
L = Low steady state 
X = Irrelevant 

L = High-to-Low transition 

~ = 'Low-to-High transition 

DC SUPPLY-VOLTAGE (Vee) ............................................................................... -0,5 to 6 V 
DC INPUT DIODE CURRENT, I,~ (for V, < -0.5 V or V, > Vee + 0.5 V) ., ...... , ............•......•...........•. ±20 mA 
DC OUTPUT DIODE CURRENT, 10K (for Vo < -0.5 V or Vo > vdc + 0,5 V) ..........•........................... ±50 mA 
DC OUTPUT SOURCE OR SINK CURRENT per Output Pin, 10 (for Vo > -0.5 V or Vo < Vee + 0.5 V) .............. ±50 mA 
DC Vee or GROUND CURRENT (lee or IGNo) ............................................................... ±1oo rnA' 
POWER DISSIPATION PER PACKAGE (Po): . 

For TA = -55 to +100°C (PACKAGE1YPE F) .............................................................. 500 mW 
For TA = +100 to +125°C (PACKAGE TYPE F) ............................... Derate Linearly at 8 mW/oC to 300 mW 
For T A = -40 to +100° C (PACKAGE TYPE E) ............. ; ............................ , ...... : ........... 500 mW 
For TA = +100 to +125°C (PACKAGE TYPE E) ............................... Derate Linearly at 8 mW/oC to 300 mW 
For TA = -40 to +70°C(PACKAGE TYPE M) .............................................................. 400 mW 
For TA = +70 to +125°C (PACKAGE TYPEM) ................................ Derate Linearly at 6 mW/oC to 70 mW 

OPERATING-TEMPERATURE RANGE (TA): 
PACKAGE TYPE F ............................................................................... -55 to +125°C 
PACKAGE TYPE E, M ............................................................................ -40 to +125°C 

STORAGE TEMPERATURE (T stg) •..••.•••..••...•••.•••..........•....•.....•..........•••.•..•...... -65 to +150°C 
LEAD TEMPERATURE (DURING SOLDERING): 

At distance 1116 ± 1/32 in. (1.59 ± 0,79 mm) from case for 10 s maximum .................................... +265°C 
Unit inserted into PC board min. thickness 1/16 in. (1.59 mm) with solder contacting lead tips only ............. +300° C 

'(For up to 4 outputs per device; .add ± 25 rnA for each additional output.) 

RECOMMENDED OPERATING CONDITIONS: 
For maximum reliability, nonnal operating conditions should be selected so that operation is always within the 
following ranges:' 

CHARACTERISTICS 
LIMITS 

MIN. MAX. 

Supply-Voltage Range, Vee': 
(For TA = Full Package-Temperature R/!nge) 

AC Types 1.5 5.5 
ACT TYpes 4,5 5.5 

DC Input or Output Voltage, V" Vo 0 Vee 

Operating Temperature, T A: 
CD74 Types -40 +125 
CD54 Types -55 +125 

Input Rise and Fall Slew Rate, dtldv 
at 1.5 V to 3 V (AC Types) 0 50 
at 3.6 V to 5.5 V (AC Types) 0 20 
at 4.5 V to 5.5 V (ACT Types) 0 10 

'Unless otherwise specified, all voltages are referenced to ground. 

UNITS 

V 
V 

V 

°C 
°C 

ns/V 
ns/V 
ns/V 
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CD54/74AC109, CD54/74AC112 
CD54/74ACT109, CD54n4ACT112 

STATIC ELECTRICAL CHARACTERISTICS: AC Series 

AMBIENT TEMPERATURE (TA) - °C 

TEST CONDITIONS 
+25 

o to +70 -40 to +125(74) 
CHARACTERISTICS Vee -40 to +85 -55 to +125(54) UNITS 

V, 10 (V) 

(V) (rnA) 
MIN. MAX. MIN. MAX. MIN. MAX. 

High-Level Input 1.5 1.2 - 1.2 - 1.2 -
Voltage V,H 3 2.1 - 2.1 - 2.1 - V 

5.5 3.85 - 3.85 - 3.85 -
Low-Level Input 1.5 - 0.3 - 0.3 - 0.3 

Voltage V,L 3 - 0.9 - 0.9 - 0.9 V 
5.5 - 1.65 - 1.65 - 1.65 

High-Level Output -0.05 1.5 1.4 - 1.4 - 1.4 -
Voltage VOH 

V,H -0.05 3 2.9 - 2.9 - 2.9 -

or -0.05 4.5 4.4 - 4.4 - 4.4 -

V,L -4 3 2.58 - 2.48 - 2.4 - V 

-24 4.5 3.94 - 3.8 - 3.7 -

# -75 5.5 - - 3.85 - - -. -50 5.5 - - - - 3.85 -
Low-Level Output 0.05 1.5 - 0.1 - 0.1 - 0.1 

Voltage VOL V,H 0.05 3 - 0.1 - 0.1 - 0.1 

or 0.05 4.5 - 0.1 - 0.1 - 0.1 

V,L 12 3 - 0.36 - 0.44 - 0.5 V 

24 4.5 - 0.36 - 0.44 - 0.5 

# 75 5.5 - - - 1.65 - -. 50 5.5 - - - - - 1.65 

Input Leakage Vee 
Current I, or 5.5 - ±0.1 - ±1 - ±1 flA 

GND 

Quiescent Supply Vee 
Current, MSI Icc or 0 5.5 - 8 - 80 - 160 flA 

GND 

#Test one output at a time for a 1-second maximum duration. Measurement is made by forcing current and measuring voltage to minimize 
power dissipation. 

'Test verifies a minimum 50-ohm transmission-line-drive capability for 74AC/ACT Series, 75 ohms for 54AC/ACT Series. 

TERMINAL ASSIGNMENT DIAGRAMS 

iR 16 Vee 

1J 15 2A 

iK 14 
2J 

1CP 13 2K 

is 12 2CP 

lCP 
16 

vec 
1 K 

15 
TIl 

1 J 
14 2R 

15 4 13 
2CP 

lQ 12 
2K 

1Q 1128 IQ 6 II 
2J 

ili 10 20 

GND 920 

ZQ 10 2S 
GND 9 

ZQ 

92cS-40339 

CD54n4AC/ACT109 CD54/74AC/ACTl12 

_____________________________________ ~ __ ~ ___________________ 91 



Technical Data __ ......,. _ _._-----------------....,....----......... 

CD54/74AC109, CD54/74AC1l2 
CD54n4ACT109, CD54/74ACT112 
STATIC ELECTRICAL CHARACTERISTICS' ACT Series 

TEST CONDITIONS 
CHARACTERISTICS Vee 

V, 10 (V) 

(V) (mA) 
MIN. 

High-Level Input 4.5 
Voltage V,H to 2 

5.5 

Low-Level Input 4.5 
Voltage V,L to -

5.5 

High-Level Output V,H -0.05 4.5 4,4 
Voltage VOH or 

-24 .4.5 3.94 V,L 
# -75 5.5 -. -50 5.5 -

Low-Level Output V,H 0.05 4.5 -
Voltage VOL or 

V,L 24 4.5 -

# 75 5.5 -. 50 5.5 -
Input Leakage Vee 

Current I, or 5.5 -
GND 

Quiescent Supply Vee 
Current, MSI Icc or 0 5.5 -

GND 

Additional Supply 
4.5 Current per Input Pin Vee-2.1 to -

TTL Inputs High .II. Icc 
1 Unit Load 5.5 

'. 

AMBIENT TEMPERATURE (T J - ° C 

+25 
o to +70 -40 to +125(74) 

-40'to +85 .-55 to +125(54) UNITS 

MAX. MIN. MAX. MIN. MAX. 

- 2 - 2 - V 

0.8 - 0.8 - 0.8 V 

- 4,4 - 4.4 -

- 3.8 - 3.7 -
- 3.85 - - - V 

- - - 3.85 -

0.10 - 0.10 - 0.10 

0.36 - 0.44 - 0.50 V 
- - 1.65 - -
- - - - 1.65 

±0.1 - ±1 - ±1 J1A 

8 - 80 - 160 J1A 

2,4 - 2.8 - 3 mA 

#Test one output at a time for a 1-second maximum duration. Measurement is made by forCing current and measuring voltage to minimize 
power dissipation. 

'Test verifies a minimum 50-ohm transmission-line-drive capability for 74AC/ACT Series, 75 ohms for 54AC/ACT Series. 

92 

ACT INPUT LOADING .TABLI;: 

INPUT 
UNIT LOADS' 

109 112 

J, CP, CP 1 1 

K - 0.53 

K 0.53 -

S,R 0.58 0.58 

'Unit load is .ll.lcc limit specified in Static 
Characteristics Chart, e.g., 2,4 mA max. @25°C. 
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CD54/74AC109, CD54/74AC112 
CD54n4ACT109, CD54/74ACT112 

PREREQUISITE FOR SWITCHING: AC Series 

CHARACTERISTICS 

Maximum CP, (CP) Frequency 
109 

112 

CP (CP) Pulse Width 

Setup Time 
J, Kto CP 
109 

J, K to CP 
112 

Hold Time 
J, Kto CP 
109 

J, K to CP 
112 

Removal Time_ 
R, S to CP (CP) 

*3.3 V: min. is @ 3 V 
t5 V: min is @ 4.5 V 
5 V: min. is @ 4.75 V for 0 to +70°C 

SYMBOL 

fmax 

fm .. 

tw 

tsu 

tsu 

tH 

tH 

tREM 

Vee 
(V) 

1.5 
3.3' 
5t 

1.5 
3.3 
5 

1.5 
3.3 
5 

1.5 
3.3 
5 

1.5 
3.3 
5 

1.5 
3.3 
5 

1.5 
3.3 
5 

1.5 
3.3 
5 

SWITCHING CHARACTERISTICS: AC Series; I" If = 3 ns, Cl = 50 pF 

CHARACTERISTICS 

Propag~tion Delays: 
CP (CP) to Q, Q 

S, RtoQ, Q 

Power Dissipation Capacitance 

Input Capacitance 

*3.3 V: min. is @ 3.6 V 
max. is@3V 

t5 V: min. is @ 5.5 V 
max. is @ 4.5 V 

5 V: min. is @ 5.25 V for 0 to +70°C 
max. is @ 4.75 V for 0 to +70° C 

SYMBOL Vee 
(V) 

tPlH 
1.5 

tPHl 
3.3' 
5t 

tPlH 1.5 
tPHl 3.3 

5 

Cpo§ -

C, -

010+70°C 
-4010 +85°C 

MIN. MAX. 

-
-
-
-
-
-
-
-
-

-
-
-
-
-
-
-
-
-
-
-
-

-
-
-

010+70°C 
-40lo+85°C 

MIN. MAX. 

- 115 
2.8 12.9 
1.8 9.2 

- 137 
3.3 15.3 
2.2 10.9 

- 10 

§CPD is used to determine the dynamic power consumption, per flip-flop. 
Po = CpoVee2 I; + ! (Cl Vee2 10) where Ii = input frequency 

fo = output frequency 
Cl = output load capacitance 

Vee = supply voltage. 

-4010 +125° C(74) 
-55 to +125°C(54) UNITS 
MIN. MAX. 

-
- MHz 
-

-
- MHz 
-

-
- ns 
-

-
- ns 
-

-
- ns 
-

-
- ns 
-
-
- ns 
-

-
- ns 
-

-4010 +125° C(74) 
-55 10 +125°C(54) UNITS 
MIN. MAX. 

- 129 
2.7 14.4 ns 
1.7 10.3 

- 153 
3.2 17.1 ns 
2.1 12.2 

pF 

- 10 pF 
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CD54n4ACt09,CD54n4AC112· 
CD54/74ACT109,'CD54/74ACT112 

PREREQUISITE FOR SWITCHING: ACT Series 

Vee CHARACTERISTICS SYMBOL (V) 

Maximum CP (CP) Frequency 
109 fmax 5* 

112 

CP (CP) Pulse Width tw 5 

Setu.E..Time 
J, K to CP (109) Isu 5 

J, K to CP (112) 

Hold Time 
J, Kto CP (109) tH 5 

J, K to CP (112) 

. Removal Time 
R,S to CP (CP) tREM 5 

~min. is @ 4.5 V 
min. is @4.75 V for 0 to +70°C 

o tQ +70°C 
-40 to +85°C 

MIN. MAX. 

-
-
-

-

-

-
-

-

SWITCHING CHARACTERISTICS: ACT Series; t~ t, = 3 ns, CL = 50 pF 

Vee 
Oto+70°C 

CHARACTERISTICS SYMBOL -40 to +85°C 
(V) 

MIN. MAX. 

Propagation Delay§... 
CP (CP) to Q, Q tPLH 5* 1.S 9.2 
'S; R, to Q, Q tPHL 5 2.4 12.1 

Power Dissipation Capacitance Cpo§ -
Input Capacitance C, - - 10 

-40 to +125° C (74) 
-55 to +125°C (54) UNITS 
MIN. MAX. 

- MHz 

-
- ns 

- ns 

-

- ns 
-

- ns 

-40 to +125°C (74) 
-55 to +125° C (54) UNITS 
MIN. MAX. 

1.7 10.3 ns 
2.3 13.5 ns 

pF 

- 10 pF 

*Min. is @ 5.5 V 
Max. is @ 4.5 V 

§Cpo is used to determine the dynamic power consumption, per flip-flop. 
Po = CpoVcc2 f, + 1: (CLVee2 fo) + Vee Alee wherefi = input frequency 

fo = output frequency Min. is @ 5.25 V for 0 to +70°C 
Max. is @ 4.75 V for 0 to +70°C CL = output load capacitance 

Vee = supply voltage. 
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CD54/74AC109, CD54n4AC112 
CD54/74ACT109,CD54/74ACT112 

CD54n4ACt ACT1 09 Waveforms 

92CS-42652 

SOR R 
.lpHL 

tiORQ 

IpLH 

Ir------INPUT LEVEL 

--GND 

IREMF-
CP Vs INPUT LEVEL 

______ ....J. -GND 

92CS-38534R2 

Clock to output delays and clock pulse width. Reset or Set prerequisite and propagation delays. 

If 

Q ORQ 

OUTPUT 

CL 
O~~:~T'J50 pF 

·FOR AC SERIES ONLY: WHEN 

VCC 0 1.5 Y, RL 0 1 kD 

92C$-42389 

Test circuit. 

J OR K 
,r-------.,r-----INPUT LEVEL 

____ -J,~ ______ ',' ____ __ 

CP 
GND 

92CS-38535R2 

Data setup and hold times. 

CD54t74t ACt ACT112 Waveforms 

INPUT 

S(Rl LEVEL 

- GND 

Q(QI 

CP _____ ~ ....'!!."UT tREM~ 
92CS-42653 

I N PUT 

LE V'EL 

G ND 

CP --------__ ...,. J NPUT 
lEVEL 

92CS-39234 

Propagation delay times, and setup and hold times. 

Input Level 

Input Switching Voltage, V. 

Output Switching Voltage, Vs 

LEVEL V. 
GND 

92CS-39233RI 

CD54n4AC CD54n4ACT 

Vee 3V 

0.5 Vee 1.5 V 

0.5 Vee 0.5 Vee 
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CD54/74AC138,,:C054/74AC238 
CD54/74~CT138,CD54/74ACT238 

Advance Information 

40 
2 

Al-

A> 

Ei 4 
_ 5 

E2"'----

• .,-

AC/ACT 
2J8 

15 YO 

14 Y1 

13 Y2 

12 y, 
11 

y, 

AC/ACT 
138 

10 YS Y5 

Yo 

V7 Y'i 

FUNCTIONAL DIAGRAM & 
TERMINAL ASSIGNMENT 

3-to-8-Line Decoder/Demultiplexer 
AC/ACT138 -Inverting 
AC/ACT238 - Non-Inverting 

Type Features: 
• Buffered inputs 
• Typical propagation delay (AC/ACT138): 

6.4 ns @ Vee = 5 V, TA = 25° C, CL = 50 pF 

Family Features: 
• Exceeds 2-kV ESD Protection - MIL-STD 883, 

Method 3015 

The GE/RCA-CD54/74AC138, -238 and CD54174ACT138, 
-238 are 3-to-8-line decoders/demultiplexers utilizing GEl 
RCA's new ADVANCED CMOS LOGIC technology. Both 
circuits have three binary select inputs (AO, A 1, and A2). If 
the device is enabled, these inputs determine which one of 
the eight normally HIGH outputs of the AC/ACT138 will go 
LOW or which one of the normally LOW outputs of the 
AC/ACT238 will.Jlo J::!IGH. Two active LOW and one active 
HIGH enables (E1, E2, and E3) are provided to simplify the 
cascading of these devices. 

• SCR-Latchup-resistant CMOS process and circuit design 

The CD54AC/ACT138 and CD54AC/ACT238 are supplied in 
16-lead dual-in-line ceramic packages (F suffix). The 
CD74AC/ACT138 and CD74AC/ACT238 are supplied in 16-
lead dual-in-line plastic packages (E suffix) and in 16-lead 
dual-in-line small-outline plastic packages (M suffix). 

• Speed of bipolar FAST"IAS/S with significantly 
reduced power 

• Balanced propagation delays 
• AC types feature 1.5-V to 5,5-Voperation and balanced 

noise immunity at 30% of the supply. 
• ± 24.-mA output drive current 

- Fanout to 15 FAST" ICs 
- Drives 50-ohm transmission lines 

'FAST is a Trademark of Fairchild Semiconductor Corp, 

TRUTH TABLE 
CD54174AC138, CD54174ACT138 

INPUTS 
ENABLE I ADDRESS 

E3 ·Co I A2 A, Ao 

X H X X X 
L X X X X 
H L L L L 

H L L L H 

H L L H L 

H L L H H 

H L H L L 

H L H L H 
H L H H L 

H L H H H 

H = High level, L = Low level, X = Don't care 
"Eo = 1:;, + E;; 

YO 
H 
H 
L 
H 
H 
H 
H 
H 
H 
H 

OUTPUTS 

Y1 Y2 Y3 Y4 Y5 Y6 Y7 
H H H H H H H 
H H H H H H H 
H H H H H H H 
L H H H H H H 
H L H H H H H 
H H L H H H H 
H H H L H H H 
H H H H L H H 
H H H H H L H 
H H H H H H L 

File Number 1909 
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CD54/74AC138, CD54/74AC238 
CD54n4ACT138, CD54/74ACT238 

INPUTS 
ENABLE I ADDRESS 

Ea oED I A2 A, AD 

X H X X X 
L X X X X 
H L L L L 

H L L L H 

H L L H L 

H L L H H 

H L H L L 

H L H L H 

H L H H L 

H L H H H 

H_= High le.!!..el, L = Low level, X = Don't care 
"Eo = E" + E2 

. TRUTH TABLE 
CD54174AC238, CD54/74ACT238 

YO Y1 Y2 
L L L 

L L L 

H L L 

L H L 
L L H 

L L L 

L L L 
L L L 

L L L 

L L L 

MAXIMUM RATINGS, Absolute-Maximum Values: 

OUTPUTS 

Y3 Y4 Y5 Y6 Y7 
L L L L L 

L L L L L 

L L L L L 

L L L L L 

L L L L L 

H L L L L 

L H L L L 

L L H L L 

L L L H L 

L L L L H 

DC SUPPLY-VOLTAGE (Vee) ............................................................................. -0.5 to 6 V 
DC INPUT DIODE CURRENT, 1'K (for V, < -0.5 V or V, > Vee + 0.5 V) .......................................... ±20 mA 
DC OUTPUT DIODE CURRENT, 10K (for Vo < -0.5 V or Vo > Vee + 0.5 V) ...................................... ±50 mA 
DC OUTPUT SOURCE OR SINK CURRENT per Output Pin, 10 (for Vo > -0.5 V or Vo < Vee + 0.5 V) .............. ±50 mA 
bc Vee or GROUND CURRENT (lee or IGNo) ............................................................... ±100 mAo 
POWER DISSIPATION PER PACKAGE (Po): 

For TA = -55 to +100°C (PACKAGE TYPE F) .............................................................. 500 mW • 
For TA = +100 to +125°C (PACKAGE TYPE F) ............................... Derate Linearly at 8 mW/oC to 300 mW 
For TA = -40 to +100°C (PACKAGE TYPE E) ............................................................. 500 mW 
For TA = +100 to +125°C (PACKAGE TYPE E) ............................... Derate Linearly at 8 mW/oC to 300 mW 
For TA = -40 to +70°C (PACKAGE TYPE M) .............................................................. 400 mW 
For TA = +70 to +125°C (PACKAGE TYPE M) ................................ Derate Linearly at 6 mW/oC to 70 mW 

OPERATING-TEMPERATURE RANGE (TA): 
PACKAGE TYPE F ............................................................................... -55 to +125°C 
PACKAGE TYPE E, M ............................................................................ -40 to +125°C 

STORAGE TEMPERATURE (Tstg ) ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• -65 to +150°C 
LEAD TEMPERATURE (DURING SOLDERING): 

At distance 1/16 ± 1/32 in. (1.59 ± 0.79 mm) from case for 10 s maximum ..................................... +265°C 
Unit inserted into PC board min. thickness 1/16 in. (1.59 mm) with solder contacting lead tips only ............. +3OO°C 

"(For up to 4 outputs per device: add ± 25 rnA for each additional output.) 

RECOMMENDED OPERATING CONDITIONS: 
For maximum reliability, normal operating conditions should be selected so that operation is always within the 
following ranges: 

CHARACTERISTIC 
LIMITS 

MIN. MAX. 

Supply-Voltage Range, Vee": 
(For TA = Full Package-Temperature Range) 

AC Types 1.5 5.5 
ACT Types 4.5 5.5 

DC Input or Output Voltage, V" Va 0 Vee 

Operating Temperature, TA: 
CD74 Types -40 +125 
CD54 Types -55 +125 

Input Rise and Fall Slew Rate, dtldv 
at 1.5 V to 3 V (AC Types) 0 50 
at 3.6 V to 5.5 V (AC Types) 0 20 
at 4.5 V to 5.5 V (ACT Types) 0 10 

"Unless otherwise specified, all voltages are referenced to ground. 

UNITS 

V 

V 

°c 
°c 

nfS/V 
ns/V 
ns/V 
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CD54n4AC138, CD54n4AC238 
CD54174ACT'138, CD54/74ACT238, 
STATIC ELECTRICAL CHARACTERISTICS: AC Series 

TEST'CONDITIONS 
CHARACTERISTICS Vee 

V, 10 (V) 

(V) (mA) MIN. 

High-Level Input 1.5 1.2 
Voltage V,H 3 2.1 

5.5 3.85 

Low-Level Input 1.5 -
Voltage V,L 3 -

5.5 -
High-Level Output -0.05 1.5 1.4 

Voltage VOH V,H -0.05 3 2.9 

or -0.05 4.5 4.4 

V,L -4 3 2.58 

-24 4.5 3.94 

# -75 5.5 -. -50 5.5 -
Low-Level Output 0.05 1.5 -

Voltage VOL V,H 0.05 3 -
or 0.05 4.5 -
V,L 12 3 -

24 4.5 -
# 75 5.5 -. 50 5.5 -

Input Leakage Vcc 
Current I, or 5.5 -

GND 

Quiescent Supply Vcc 
Current, MSI Icc or 0 5.5 -

GND 

AMBIENT TEMPERATURE (T A) - 0 C 

+25 o to +70 -40 to +125(74) 
-40 to +85 -55 to +125(54) UNITS 

MAX. MIN. MAX. MIN. MAX. 

- 1.2 - 1.2 -
- 2.1 - 2.1 - V 

- 3.85 - 3.85 -
0.3 - 0.3 - 0.3 

0.9 - 0.9 - 0.9 V 

1.65 - 1.65 - 1.65 

- 1.4 - 1.4 -

- 2.9 - 2.9 -
- 4.4 - 4.4 -
- 2.48 - 2.4 - V 

- 3.8 - 3.7 -
- 3.85 - - -
- - - 3.85 -
0.1 - 0.1 - 0.1 

0.1 - 0.1 - 0.1 

0.1 - ". 0.1 - 0.1 

0.36 - 0.44 - .0.5 V 

0.36 - 0.44 - 0.5 

- - 1.65 - -
- - - - 1.65 

±0.1 - ±1 - ±1 IlA 

8 - 80 - 160 IlA 

#Test one output at a time for a 1-second maximum duration. Measurement is made by forcing current and measuring voltage to minimize 
power dissipation. 

'Test verifies a minimum 50-ohm transmission-line-drive capability for 74AC/ACT Series, 75 ohms for 54AC/ACT Series. 
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CD54n4AC138, CD54/74AC238 
CD54/74ACT138, CD54/74ACT238 

STATIC ELECTRICAL CHARACTERISTICS: ACT Series 

AMBIENT TEMPERATURE (TA) - ° C 

TEST CONDITIONS +25 o to +70 -40 to +125(74) 
CHARACTERISTICS Vee -40 to +85 -5S to +125(54) UNITS 

V, 10 (V) 

(V) (mA) 
MIN. MAX. MIN. MAX. MIN. MAX. 

High-Level Input 4.5 
Voltage V,H to 2 - 2 - 2 - V 

5.5 

Low-Level Input 4.5 
Voltage V,L to - 0.8 - 0.8 - 0.8 V 

5.5 

High-Level Output V,H -0.05 4.5 4.4 - 4.4 - 4.4 -
Voltage VOH or 

-24 4.5 3.94 3.8 3.7 V,L - - -
V 

# -75 5.5 - - 3.85 - - -
" -50 5.5 - - - - 3.85 -

Low-Level Output V,H 0.05 4.5 - 0.1 - 0.1 - 0.1 
Voltage VOL or 

24 4.5 0.36 0.44 0.5 V,L - - -
V 

# 75 5.5 - - - 1.65 - -

" 50 5.5 - - - - - 1.65 

Input Leakage Vee 
Current I, or 5.5 - ±0.1 - ±1 - ±1 J.lA 

GND 

Quiescent Supply Vee 
Current, MSI lee or 0 5.5 - 8 - 80 - 160 J.lA 

GND 

Additional Quiescent Supply 
4.5 Current per Input Pin Vee-2.1 to - 2.4 - 2.8 - 3 mA 

TIL Inputs High Alee 
1 Unit Load 5.5 

#Test one output at a time for a 1-second maximum duration. Measurement is made by forcing current and measuring voltage to minimize 
power dissipation. 

"Test verifies a minimum 50-ohm transmission-line-drive capability for 74AC/ACT Series, 75 ohms for 54AC/ACT Series. 

ACT INPUT LOAOING TABLE 

INPUT UNIT LOAO* 

AO-A2 0.83 

E1, E2 1 

E3 0.42 

"Unit load is Alee limit specified in Static 
Characteristic Chart, e.g., 2.4 rnA max. @ 25°C. 
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CD54/74AC138, .CD54/74AC238 
CD54n4ACT138, CD54/74ACT238 
SWITCHING CHARACTERISTICS: AC Series; I" I, = 3 ns, CL = 50 pF 

Vee CHARACTERISTICS. SYMBOL (V) 

Propagation Delays: tpLH 1.5 
An to Output (138) tPHL 3.3' 

5t 

E1, E2 to Output 
tpLH 1.5 

(138) 
tPHL 

3.3 
5 

E3 to Output 
tpCH 1.5 

(138) 
tPHL 

3.3 
5 

An to Output 
tPLH 

1.5 
(238) 

tPHL 
3.3 
5 

E1, E2 to Output 
tPLH 

1.5 
(238) 

tPHL 
3.3 
5 

E3 to Output 
tpLH 1.5 

(238) 
tPHL 

3.3 
5 

Power Dissipation Capacitance CPD:j: -
Input Capacitance C, -

010 +70°C 
-40 10 +85°C 

MIN. MAlt 

- 152 
4 17.1 

2.5 12.2 

- 134 
3.5 15 
2.5 10.7 

- 147 
3.9 16.5 
2.5 11.8 

- 168 
4.4 18.8 
2.8 13.4 

- 150 
3.9 15 
2.2 10.7 

- 186 
4.9 20.9 
3.1 14.9 

110 Typ. 

- 10 

SWITCHING CHARACTERISTICS: ACT Series; I" I, = 3 ns, CL = 50 pF 

CHARACTERISTICS 

Propagation Delays: 
An to Output 

E1, E2 to Output 

E3 to Output 

An to Output 

E1, E2 to Output 

E3 to Output 

Power Dissipation Capacitance 

Input Capacitance 

*3.3 V: min. 15 @ 3.6 V 
max. is@3V 

t5 V: min. is @ 5.5 V 
max. is @ 4.5 V 

(138) 

(138) 

(138) 

(238) 

(238) 

(238) 

5 V: min. is @ 5.25 V for 0 to +70°C 
max. is@4.75VforOto +70°C 

SYMBOL 

tPLH 

tpHL 

tPLH 

tpHL 

tPLH 

tpHL 

tPLH 

tPHL 

tPLH 

tpHL 

tPLH 

tPHL 

CPD:j: 

C, 

Vee 
010 +70°C 

-4010 +85°C 
(V) 

MIN. MAX. 

5t 2.9 13.8 

5 2.3 10.9 

5 2.5 12.2 

5 2.9 14 

5 2.6 12.7 

5 2.5 12.2 

- 160 Typ. 

- - 10 

:j:CPD is used to determine the dynamic power consumption, per package. 
For AC series: PO = Vee2 f; (Cpo + Cc) 
For ACT series: PD = Vee2 f; (Cpo + Cc) + Veell.lee where f, = input frequency 

CL = output load capacitance 
Vee = supply voltage. 

-40 10 +125°C(74) 
-55 10 +125°C(54) UNITS 
MIN. M~. 

- 170 
3.8 19 ns 
2.4 13.6 

- 149 
3.4 16.7 i1s 
2.1 11.9 

- 165 
3.7 .18.5 ns 
2.4 13.2 

- 187 
4.2 21 ns 
2.7 15 

- 167 
3.8 16.7 ns 
2.1 11.9 

- 208 
4.7 23.2 ns 
3 16.6 

110 Typ. pF 

- 10 pF 

-4010 +125°C(74) 
-5510 +125° C(54) UNITS 
MIN. MAX. 

2.7 15.4 ns 

2.2 12.2 ns 

2.4 13.6 ns 

2.8 15.6 ns 

2.5 14.2 ns 

2.4 13.6 ns 

160 Typ. pF 

- 10 pF 
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INPUT ------- Vs 

CD54/74AC138, CD54/74AC238 
CD54/74ACT138, CD54/74ACT238 

Er. EZ 

___ --'''- r- - - - - - ,...;-;;.,;;-;;,.;;;-;..-;;;.,;-=-;; _10_%_ GNO E3 

138 
OUTPUT 

238 
OUTPUT 

92CS -42403 

Fig. 1 - Propagation delay times. 

Input Level 

Input Switching Voltage, Vs 

Output Switching Voltage, Vs 

92CS-47404 

Fig. 2 - Propagation delay times. 

CD54/74AC CD54/74ACT 

Vee 3V 

0.5 Vee 1.5V 

0.5 Vee 0.5 Vee 
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CD54/74AC139 
CD54/74ACT139 

4 

Advance Information 

1Yo 1AO 

Dual 2-to-4-Line Decoder/Demultiplexer DECODER 
5 1Y1 

1 6 1Y2 
1Al 

3 7 1Y3 Type Features: 

IE • Buffered inputs 
• Typical propagation delay: 

12 

2Ao 
14 2Yo 5.4 ns@ Vee = 5 V, TA = 25°C, CL = 50 pF 

11 DECODER 2Y1 
2 10 

2Y2 
2A1 

13 9 2Y3 

2E 15 GND.8 

VCC = 16 
FUNCL-T-IO::-N-A-L-D-I-A~GRAM 92CS -3788 1.3 

The RCA CD54174AC139 and CD54174ACT139 are dual 
2-to-4-line decoder/demultiplexers that utilize RCA's new 
ADVANCED CMOS LOGIC technology. These devices 
contain two independent binary to one-of-four decoders, 
each with a single active-LOW enable input (lEor 2E). Data 
on the select inputs (1AO and 1A1 or 2AO and 2A1) cause 
one of the four normally HIGH outputs to go LOW. 

If the enable input is HIGH, all four outputs remain HIGH. 
For demultiplexer operation, the enable input Is the data 
input. The enable input also functions as a chip select when 
these devices are cascaded. 

The CD54AC139 and CD54ACT139 are supplied in 16-lead 
dual-in-line ceramic packages (F suffix). The CD74AC139 
and CD74ACT139 are supplied in 16-lead dual-in-line 
plastic packages (E suffix) and in 16-lead dual-In-line small
outline packages (M suffix). 

Family Features: 
• Exceeds 2-kV ESD Protection - MIL-STD-883, 

Method 3015 
• SCR-Latchup-resistant CMOS process and circuit design 
• Speed of bipolar FAST"/AS/S with significantly 

reduced power 
• Balanced propagation delays 
• AC types feature 1.5-V to 5.5-V operation and balanced 

noise immunity at 30% of the supply. 
• ± 24-mA output drive current 

- Fanout to 15 FAST'lCs 
- Drives 50-ohm transmission lines 

'FAST is a Trademark of Fairchild Semiconductor Corp. 

TRUTH TABLE 

INPUTS OUTPUTS 
Enable Select 

E A1 AO Y3 Y2 Y1 YO 
L L L H H H L 
L L H H H L H 
L H L H L H H 
L H H L H H H 
H X X H H H H 

X = Don't care 

File Number 1953 
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MAXIMUM RATINGS, Absolute-Maximum Values: 

CD54n4AC139 
CD54/74ACT139 

DC SUPPLY-VOLTAGE (Vee) ............................................................................. -0.5 to 6 V 
DC INPUT DIODE CURRENT, I,K (for V, < -0.5 V or V, > Vee + 0.5 V) .......................................... ±20 mA 
DC OUTPUT DIODE CURRENT, 10K (for Vo < -0.5 V or Vo > Vee + 0.5 V) ...................................... ±50 mA 
DC OUTPUT SOURCE OR SINK CURRENT per Output Pin, 10 (for Vo > -0.5 V or Vo < Vee + 0.5 V) .............. ±50 mA 
DC Vee or GROUND CURRENT (lee or IGNo) ............................................................... ±100 mA' 
POWER DISSIPATION PER PACKAGE (Po): 

For T A = -55 to +100° C (PACKAGE TYPE F) .............................................................. 500 mW 
For TA = +100 to +125° C (PACKAGE TYPE F) ............................... Derate Linearly at 8 mW/o C to 300 mW 
For T A = -40 to +100° C (PACKAGE TYPE E) ............................................................. 500 mW 
For TA = +100 to +125°C (PACKAGE TYPE E) ............................... Derate Linearly at 8 mW/oC to 300 mW 
For T A = -40 to +70° C (PACKAGE TYPE M) .............................................................. 400 mW 
For TA = +70 to +125°C (PACKAGE TYPE M) ................................ Derate Linearly at 6 mW/oC to 70 mW 

OPERATING-TEMPERATURE RANGE (TA): 
PACKAGE TYPE F ............................................................................... -55 to +125°C 
PACKAGE TYPE E, M ............................................................................ -40 to +125°C 

STORAGE TEMPERATURE (Tstg ) ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••.••••••• -65 to +150°C 
LEAD TEMPERATURE (DURING SOLDERING): 

At distance 1/16 ± 1/32 in. (1.59 ± 0.79 mm) from case for 10 s maximum .................................... +265°C 
Unit inserted into PC board min. thickness 1/16 in. (1.59 mm) with solder contacting lead tips only ............. +300°C 

'(For up to 4 outputs per device; add ± 25 rnA for each additional output.) 

RECOMMENDED OPERATING CONDITIONS: 
For maximum reliability, normal operating conditions should be selected so that operation is always within the 
following ranges: 

CHARACTERISTIC 
LIMITS 

MIN. MAX. 

Supply-Voltage Range, Vce': 
(For T A = Full Package-Temperature Range) 

AC Types 1.5 5.5 
ACT Types 4.5 5.5 

DC Input or Output Voltage, V" Vo 0 Vce 

Operating Temperature, TA: 
CD74 Types -40 +125 
CD54 Types -55 +125 

Input Rise and Fall Slew Rate, dt/dv 
at 1.5 V to 3 V (AC Types) 0 50 
at 3.6 V to 5.5 V (AC Types) 0 20 
at 4.5 V to 5.5 V (ACT Types) 0 10 

'Unless otherwise specified, all voltages are referenced to ground. 

IT 
, 

16 Vee 

'" 
2 15 if 

", 3 14 2AO 

iYo 
, 13 2A ! 

m 5 12 2Yo 

ill 6 1'm 
m 

, 10 m 
GNO 

8 9 m 

TERMINAL ASSIGNMENT 

UNITS 

V 
V 

V 

°C 
°C 

nsN 
nsN 
nsN 
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CD54n4AC139 
CD54/74ACT139·· 

STATIC ELECTRICAL CHARACTERISTICS: AC Series 

TEST CONDITIONS 
CHARACTERISTICS 

V, 10 
(V) (rnA) 

High-Level Input 
Voltage V,H 

Low-Level Input 
Voltage V,L 

High-Level Output -0.05 
Voltage VOH V,H -0.05 

or -0.05 

V,L -4 

-24 

# -75 . -50 

Low-Level Output 0.05 
Voltage VOL V,H 0.05 

or 0.05 

V,L 12 

24 

# 75 . 50 

Input Leakage Vee 
Current I, or 

GND 

Quiescent Supply Vee 
Current, MSI Icc or 0 

GND 

Vee 
(V) 

MIN. 

1.5 1.2 

3 2.1 

5.5 3.85 

1.5 -
3 -

5.5 -
1.5 1.4 

3 2.9 

4.5 4.4 

3 2.58 

4.5 3.94 

5.5 -

5.5 -

1.5 -

3 -

4.5 -
3 -

4.5 -

5.5 -

5.5 -

5.5 -

5.5 -

AMBIENT TEMPERATURE (T A) - 0 C 

+25 o to +.70 -40 to +125(74) 
-40 to +85 -55 to +125(54) UNITS 

MAX. MIN. MAX. MIN. MAX. 

- 1.2 - 1.2 -
- 2.1 - 2.1 - V 

- 3.85 - 3.85 -
0.3 - 0.3 - 0.3 

0.9 - 0.9 - 0.9 V 

1.65 - 1.65 - 1.65 

- 1.4 - 1.4 -
- 2.9 - 2.9 -
- 4.4 - 4.4 -
- 2.48 - 2.4 -
- 3.8 - 3.7 - V 

- 3.85 - - -
- - - 3,85 -
0.1 - 0.1 - 0.1 

0.1 - 0.1 - 0.1 

0.1 - 0.1 - 0.1 V 

0.36 - 0.44 - 0.5 

0.36 - 0.44 - 0.5 

- - 1.65 - -
- - - - 1.65 

±0.1 - ±1 - ±1 /J.A 

8 - 80 - 160 /J.A 

#Test one output at a time for a 1-second maximum duration. Measurement is made by forcing current and measuring voltage to minimize 
power dissipation. 

'Test verifies a minimum 50-ohm transmission-line-drive capability for 74AC/ACT Series, 75 ohms for 54AC/ACT Series. 
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CD54/74AC139 
CD54/74ACT139 

STATIC ELECTRICAL CHARACTERISTICS: ACT Series 

AMBIENT TEMPERATURE (TA) - °C 

TEST CONDITIONS +25 
010+70 -4010 +125(74) 

CHARACTERISTICS Vee -4010 +85 -55 10 +125(54) UNITS 

V, 10 (V) 

(V) (mA) 
MIN. MAX. MIN. MAX. MIN. MAX. 

High-Level Input 4.5 
Voltage V,H to 2 - 2 - 2 - V 

5.5 

Low-Level Input 4.5 
Voltage V'L to - 0.8 - 0.8 - 0.8 V 

5.5 

High-Level Output V,H -0.05 4.5 4.4 - 4.4 - 4.4 -
Voltage VOH or -24 4.5 3.94 3.8 3.7 

V'L 
- - -

V 
# -75 5.5 - - 3.85 - - -

* -50 5.5 - - - - 3.85 -
Low-Level Output V,H 0.05 4.5 - 0.1 - 0.1 - 0.1 

Voltage VOL or 
V'L 24 4.5 - 0.36 - 0.44 - 0.5 

V 
# 75 5.5 - - - 1.65 - -
, 

50 5.5 - - - - - 1.65 

Input Leakage Vcc 
Current I, or 5.5 - ±0.1 - ±1 - ±1 /lA 

GND 

Quiescent Supply Vcc 
Current, MSI Icc or 0 5.5 - 8 - 80 - 160 /lA 

GND 

Additional Quiescent Supply 
4.5 Current per Input Pin, Vcc-2.1 to 2.4 - 2.8 - 3 mA 

TTL Inputs High, llicc 
1 Unit Load 5.5 

#Test one output at a time for a I-second maximum duration. Measurement is made by forcing current and measuring voltage to minimize 
power dissipation. 

'Test verifies a minimum 50-ohm transmission-line-drive capability for 74AC/ACT Series. 75 ohms for 54AC/ACT Series. 

ACT INPUT LOADING TABLE 

INPUT UNIT LOADS' 

AO, Al 1 
E 0.67 

'Unit load is t:.lcc limit specified in Static Character
istic Chart, e.g., 2.4 mA max. @ 25°C. 
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CD54/74AC139 
CD54n4ACT139 

SWITCHING CHARACTERISTICS: AC Series; I" t, = 3 ns, CL = 50 pF 

Vee CHARACTERISTICS SYMBOL (V) 

Propagation Delays: tPLH 1.5 
AO, A 1 to Outputs tPHL 3.3' 

5t 

E to Outputs 1.5 
tpLH 3.3 
tpHL 5 

Power Dissipation Capacitance Cpo§ -
Input Capacitance C, -

010 +70°C 
-4010 +85°C 

MIN. MAX. 

- 129 
3.1 14.2 
2.1 10.3 

- 120 
2.9 13.4 
1.9 9.6 

83 Typ. 

- 10 

SWITCHING CHARACTERISTICS: ACT Series; I" t, = 3 ns, CL = 50 pF 

Vee 
OI0+70°C 

CHARACTERISTICS SYMBOL -4010 +85°C 
(V) 

MIN. MAX. 

Propagation Delays: tPLH 

AO, A 1 to Outputs tPHL 5t 2.7 13.2 

E to Outputs 
tPLH 5 2.7 13.2 
tPHL 

Power Dissipation Capacitance Cpo§ - 126 Typ. 

Input Capacitance C, - - 10. 

-4010 +125°C(74) 
-55 10 +125°C(54) UNITS 
MIN. MAX. 

- 144 
2.9 16.1 ns 
1.9 11.5 

- 134 
2.7 15 ns 
1.8 10.7 

83 Typ. pF 

- 10 pF 

-40 to +125°C(74) 
-5510 +125°C(54) UNITS 
MIN. MAX. 

2.5 14.7 ns 

2.5 14.7 ns 

126 Typ. pF 

- 10 pF 

"3.3 V: min. is @ 3.6 V 
max. is@3V 

§Cpo is used to determine the dynamic power consumption, per decoder/demultiplexer. 
For AC series: Po =c Vee2 f, (Cpo + Cd 

t5 V: min. is @ 5.5 V 
max. is @ 4.5 V 

For ACT series: Po = Vee2 f, (Cpo + Cd + Vee Alec where f, = input frequency 

5V: min. is@ 5.25 V for 0 to +70°C 
max. is @ 4.75 V for 0 to +70· C 

OUTPUT 

'FOR AC SERIES ONLY: WHEN 

VCC ~ 1.5 V, RL ~ 1 kO 

92CS-42389 

92CS-42529 

Input Level 

Input Switching Voltage, Vs 

Output Switching Voltage, Vs 

Fig. 1 - Propagation delay times and test circuit. 

CL = output load capacitance 
Vee = supply voltage. 

92CS-42530 

CD54n4AC CD54n4ACT 

Vee 3V 

0.5 Vee 1.5V 

0.5 Vee 0.5 Vee 
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Advance Information CD54n4AC151 
CD54n4ACT151 

B-Input Multiplexer 10 4 

3 11 

12 2 

13 5 y 

14 
15 

6 

15 
14 

16 13 

17 12 

So 11 Type Features: 
S1 10 • Buffered inputs 
S2 9 • Typical propagation delay: 

7 vcc = 16 
6 ns@ Vee = 5 V. TA = 25°C, CL = 50 pF 

E GND = B 
FUNCTIONAL DIAGRAM 92CS-38431 

The RCA CD54174AC151 and CD54174ACT151 are a-input 
digital multiplexers that utilize RCA's new ADVANCED 
CMOS LOGIC technology. They have three binary control 
inputs (SO, S1, and S2) and an active-LOW Enable (E) input. 
The three binalY inputs select 1 of a channels. The output is 
both inverting (V) and non inverting (V). 

The CD54AC151 and CD54ACT151 are supplied in 16-lead 
dual-in-line ceramic packages (F suffix). The CD74AC151 
and CD74ACT151 are supplied in 16-lead dual-in-line plas
tic packages (E suffix) and in 16-lead dual-in-line small
outline plastic packages (M suffix). 

Family Features: 
• Exceeds 2-kV ESD Protection - MIL-STD-883, 

Method 3015 
• SCR-Latchup-resistant CMOS process and circuit design 
• Speed of bipolar FAST'/AS/S with significantly 

reduced power consumption 
• Balanced propagation delays I 
• AC types feature 1.5-V to 5.5-V operation and balanced 

noise immunity at 30% of the supply 
• ± 24-mA output drive current 

- Fanout to 15 FAST'ICs 
- Drives 50-ohm transmission lines 

'FAST is a Trademark of Fairchild Semiconductor Corp. 

FUNCTION TABLE 

INPUTS OUTPUTS 

E S2 S, So 10 I, 12 I, I. 15 16 h V y 

H X X X X X X X X X X X H L 
L L L L L X X X X X X X H L 
L L L L H X X X X X X X L H 
L L L H X L X X X X X X H L 
L L L H X H X X X X X X L H 
L L H L X X L X X X X X H L 
L L H L X X H X X X X X L H 
L L H H X X X L X X X X H L 
L L H H X X X H X X X X L H 
L H L L X X X X L X X X H L 
L H L L X X X X H X X X L H 
L H L H X X X X X L X X H L 
L H L H X X X X X H X X L H 
L H H L X X X X X X L X H L 
L H H L X X X X X X H X L H 
L H H H X X X X X X X L H L 
L H H H X X X X X X X H L H 

H = HIGH voltage level. L = LOW voltage level. x = Don't care. 

File Number 1980 
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CD54fl4AC151 
CD54/74ACTt51 

MAXIMUM RATINGS, Absolute-Maximum Values: 
DC SUPPLY-VOLTAGE (Vcc) ........................................................................••... -0.5 to 6 V 
DC INPUT DIODE CURRENT, 1,K (for V, < -0.5 V or V, > Vcc + 0.5 V) ...................................•...... ±20 mA 
DC OUTPUT DIODE CURRENT, 10K (for Vo < -0.5 V or Vo > Vcc + 0.5 V) ...................................... ±50 mA 
DC OUTPUT SOURCE OR SINK CURRENT per Output Pin, 10 (for Vo > -0.5 V or Vo < Vcc + 0.5 V) .............. ±50 mA 
DC Vee or GROUND CURRENT (Icc or IGNo) ............................................................... ±100 mAo 
POWER DISSIPATION PER PACKAGE (Po): 

For TA = -55 to +100°C (PACKAGE TYPE F) .....................•...................................•.... 500 mW 
For TA = +100 to +125°C (PACKAGE TYPE F) ............................... Derate Linearly at 8 mW/oC to 300 mW 
For TA = -40 to +100°C (PACKAGE TYPE E) ............................................................. 500 mW 
For TA = +100 to +125°C (PACKAGE TYPE E) ............................... Derate Linearly at 8 mW/oC to 300 mW 
For TA = -40 to +lO°C (PACKAGE TYPE M) .............................................................. 400 mW 
For TA = +70 to +125°C (PACKAGE TYPE M) ................................ Derate Linearly at 6 mW/oC to 70 mW 

OPERATING-TEMPERATURE RANGE (TA): 
PACKAGE TYPE F ............................................................................... -55 to +125°C 
PACKAGE TYPE E, M ............................................................................ -40 to +125°C 

STORAGE TEMPERATURE (To") ..................................................................... -65 to +150°C 
LEAD TEMPERATURE (DURING SOLDERING): 

At distance 1/16 ± 1/32 in. (1.59 ± 0.79 mm) from case for 10 s maximum .................................... +265°C 
Unit inserted into PC board min. thickness 1/16 in. (1.59 mm) with solder contacting lead tips only ............. +300° C 

'(For up to 4 outputs per device; add ± 25 rnA for each additional output.) 

RECOMMENDED OPERATING CONDITIONS: 
For maximum reliability, normal operating conditions should be selected so that operation is always within the 
following ranges: 

CHARACTERISTICS 
LIMITS 

MIN. MAX. 

Supply-Voltage Range, Vcc': 
(For TA = Full Package-Temperature Range) 

ACTypes 1.5 5.5 
ACT Types 4.5 5.5 

DC Input or Output Voltage, V" Vo 0 Vcc 

Operating Temperature, T A: 
CD74 Types -40 +125 
CD54 Types -55 +125 

Input Rise and Fall Slew Rate, dtldv 
at 1.5 Vto 3 V (AC Types) 0 50 
at 3.6 V to 5.5 V (AC Types) 0 20 
at 4.5 V to 5.5 V (ACT Types) 0 10 

'Unless otherwise specified, all voltages are referenced to ground. 

13 16 vcc 

'2 
15 14 

'1 
14 15 

10 4 13 16 
Y 5 12 17 
Y 6 11 So 
E 10 SI 

GND B 9 52 

HC/Hcn51 
92CS-38432 

TERMINAL ASSIGNMENT 
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V 
V 

V 

°C 
°C 

nsN 
nsN 
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STATIC ELECTRICAL CHARACTERISTICS: AC Series 

TEST CONDITIONS 
CHARACTERISTICS Vee 

V, 10 (V) 

(V) (mA) 
MIN. 

High-Level Input 1.5 1.2 
Voltage V'H 3.0 2.1 

5.5 3.85 

Low-Level Input 1.5 -
Voltage V,L 3.0 -

5.5 -
High-Level Output -0.05 1.5 1.40 

Voltage VOH -0.05 3.0 2.90 V,H 
or -0.05 4.5 4.40 
V,L -4 3.0 2.58 

-24 4.5 3.94 

# -75 5.5 -
* -50 5.5 -

Low-Level Output 0.05 1.5 -

Voltage VOL V,H 0.05 3.0 -
or 0.05 4.5 -

V,L 12 3.0 -

24 4.5 -
# 75 5.5 -
* 50 5.5 -

Input Leakage Vee 
Current I, or 5.5 -

GND 
Quiescent Supply Vee 

Current, MSI Icc or 0 5.5 -
GND 

CD54/74AC151 
CD54/74ACT151 

AMBIENT TEMPERATURE (TA) - °C 

+25 o to +70 -40 to +125(74) 
-40 to +85 -55 to +125(54) UNITS 

MAX. MIN. MAX. MIN. MAX. 

- 1.2 - 1.2 -
- 2.1 - 2.1 - V 
- 3.85 - 3.85 -

0.3 - 0.3 - 0.3 
0.9 - 0.9 - 0.9 V 

1.65 - 1.65 - 1.65 

- 1.40 - 1.40 -

- 2.90 - 2.90 -
- 4.40 - 4.40 -

- 2.48 - 2.40 - V 

- 3.80 - 3.70 -
- 3.85 - - -

- - - 3.85 -
0.1 - 0.1 - 0.1 

0.1 - 0.1 - 0.1 

0.1 - 0.1 - 0.1 

0.36 - 0.44 - 0.5 V 

0.36 - 0.44 - 0.5 

- - 1.65 - -
- - - - 1.65 

±0.1 - ±1 - ±1 pA 

8 - 80 - 160 pA 

#Test one output at a time for a 1-second maximum duration. Measurement is made by forcing current and measuring voltage to minimize 
power dissipation. 

'Test verifies a minimum 50-ohm transmission-line-drive capability for 74AC/ACT Series, 75 ohms for 54AC/ACT Series. 

________________________________________ ~ _____________________ 109 

• 



Technical Data ____ -----------__ --------.._._-

CD54/74AC151 
CD54/74ACT151 

STATIC ELECTRICAL CHARACTERISTICS: ACT Series 

TEST CONDITIONS 
CHARACTERISTICS 

V, 10 
(V) (mA) 

High-Level Input 
Voltage V,H 

Low-Level Input 
Voltage V,L 

High-Level Output V,H -0.05 
Voltage VOH or 

-24 V,L 
# -75 . -50 

Low-Level Output V,H 0.05 
Voltage VOL or 

V,L 24 

# 75 . 50 

Input Leakage Vee 
Current I, or 

GND 
Quiescent Supply Vee 

Current, MSI lee or 0 
GND 

Additional Quiescent Supply 
Current per Input Pin Vcc-2.1 

TTL Inputs High ll.lee 
1 Unit Load 

Vcc 
(V) 

MIN. 

4.5 
to 2 
5.5 

4.5 
to -
5.5 

4.5 4.4 

4.5 3.94 

5.5 -

5.5 -

4.5 -

4.5 -

5.5 -
5.5 -

5.5 -

5.5 -

4.5 
to -
5.5 

AMBIENT TEMPERATURE (T J - ° C 

+25 o to +70 -40 to +125(74) 
-40 to +85 -55 to +125(54) UNITS 

MAX. MIN. MAX. MIN. MAX. 

- 2 - 2 - V 

0.8 - 0.8 - 0.8 V 

- 4.4 - 4.4 -
- 3.8 - 3.7 -
- 3.85 - - - V 

- - - 3.85 -

0.1 - 0.1 - 0.1 

0.36 - 0.44 - 0.5 V 
- - 1.65 - -
- - - - 1.65 

±0.1 - ±1 - ±1 p.A 

8 - 80 - 160 p.A 

2.4 - 2.8 - 3 rnA 

#Test one output at a time for a 1-second maximum duration. Measurement is made by forcing current and measuring voltage to minimize 
power dissipation. 

·Test verifies a minimum 5O-ohm transmission-line-drive capability for 74AC/ACT Series, 75 ohms for 54AC/ACT Series. 

ACT INPUT LOADING TABLE 

INPUT UNIT LOAD* 
I (All) 1 

E 1 
S 1 

·Unit load is ll.lcc limit specified in Static 
Charac1eristics Chart, e.g., 2.4 mA max.@ 25°C. 
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CD54/74AC151 
CD54/74ACT151 

SWITCHING CHARACTERISTICS: AC Series; t" t, = 3 ns, CL = 50 pF 

CHARACTERISTICS 

Propagation Delays: 
Any Data to Y 

Any Data to Y 

Any Select to Y 

Any Select to Y 

Any Enable to Y 

Any Enable to Y 

Power Dissipation Capacitance 

Input Capacitance 

*3.3 V: min. is @ 3.6 V 
max. is@3V 

t5 V: min. is @ 5.5 V 
max. is @ 4.5 V 

5 V: min. is @ 5.25 V for 0 to +70°C 
max. is @ 4.75 V for 0 to +70°C 

SYMBOL 

tPLH 
tPHL 

tPLH 
tpHL 

tpLH 
tPHL 

tPLH 
tpHL 

tPLH 
tpHL 

tpLH 
tPHL 

Cpo§ 

C, 

Vee 
o to +70°C -40 to +125°C (74) 

-4010 +85°C -55 10 +125° C (54) UNITS (V) 
MIN. MAX. MIN. MAX. 

1.5 - 152 - 169 
3.3" 3.7 16.9 3.5 18.9 ns 
5t 2.4 12.1 2.3 13.5 

1.5 - 166 - 186 
3.3 4 18.6 3.8 20.9 ns 
5 2.7 13.3 2.5 14.9 

1.5 - 204 - 228 
3.3 5.1 22.5 4.7 25.5 ns 
5 3.3 16.3 3.1 18.2 

1.5 - 219 - 245 
3.3 5.4 24.5 5 27.4 ns 
5 3.6 17.5 3.4 19.6 

1.5 - 137 - 153 
3.3 3.3 15.3 3.2 17.1 ns 
5 2.2 10.9 2.1 12.2 

1.5 - 152 - 169 
3.3 3.7 16.9 3.5 18.9 ns 
5 2.4 12.1 2.3 13.5 

- pF 

- - 10 - 10 pF 

§Cpo is used to determine the dynamic power consumption, per device . 
Po = Vee2 f, (Cpo + Cd where f, = input frequency 

CL = output load capacitance 
Vee = supply voltage. 

SWITCHING CHARACTERISTICS: ACT Series; I" If = 3 ns, CL = 50 pF 

CHARACTERISTICS 

Propagation Delays: 
Any Data to Y 

Any Data to Y 

Any Select to Y 

Any Select to Y 

Any Enable to Y 

Any Enable to Y 

Power Dissipation Capacitance 

Input Capacitance 

min. is @ 5.5 V 
max. is @ 4.5 V 

min. is @5.25 V for 0 to +70°C 
max. is @4.75 V for 0 to +70°C 

Vee 
o to +70°C -40 to +125° C (74) 

SYMBOL -40 to +85°C -55 to +125° C (54) UNITS (V) 
MAX. MIN. MAX. MIN. 

t pLH 5' 2.8 13.9 2.7 15.5 ns 
tPHL 

tpLH 
5 3.1 15.1 2.9 16.9 ns 

tPHL 

tPLH 5 3.7 18.1 3.5 20.2 ns 
tPHL 

tPLH 5 3.9 19.4 3.7 21.6 ns 
tPHL 

tPLH 5 2.2 10.9 2.1 12.1 ns 
tPHL 

tPLH 
5 2.4 12.1 2.3 13.5 ns 

tpHL 

Cpo§ - pF 

C, - - 10 - 10 pF 

§Cpo is used to determine the dynamic power consumption, per device. 
Po = Vee2 f, (Cpo + Cd + VeeLl.lee where f, = input frequency 

CL = output load capacitance 
Vee = supply voltage. 
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CD54n4AC151 
CD54174ACT151 

'PLH~ c--=-r'PHL 

Y~ 
92CS~4267S 

Fig. 1 - Inputs or select to output propagation delays. 

OUTPUT 

'FOR AC SERIES ONLY: WHEN 

VCC = 1.5 V, RV 1 kIl 

9~CS-423B9 

Fig. 3 - Test circuit. 

ENABLE 

YOUTPUT --- Vs 

tpHL L'PLH 

YOUTPUT tpLH f ________ ~LVS 
92CS- 42676 

Fig. 2 - Enable to output propagation delays. 

CD54/74AC CD54/74ACT 

Input Level Vee 3V 

Input Switching Voltage, Vs 0.5 Vee 1.5 V 

Output Switching Voltage, Vs 0.5 Vee 0.5 Vee 
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Advance Information 

; • .it +===::::;-1 

CD54n4AC153 
CD54/74ACT153 

tlo 6 

11, 5 

112 4 

113 3 

SO 14 

5' 2 

Dual 4-lnput Multiplexer 
Type Features: 
• Buffered inputs· 
• Typical propagation delay: 

6.3 ns @ Vee = 5 V, TA = 25°C, CL = 50 pF 
2., 

'2 
2'2 
213 13 

2£ 15 
VCC=16 

GND=8 

92CS-39626 

FUNCTIONAL DIAGRAM 

The RCA CD54n4AC153 and CD54/74ACT153 are dual 4-
input multiplexers that utilize RCA's new ADVANCED 
CMOS LOGIC technology. One of the four sources for each 
section is selected by the common Select inputs, SO and S1. 
When the Enable inputs (fE, 2E) are HIGH, the outputs are 
in the low state. 

The CD54AC153 and CD54ACT153 are supplied in 16-lead 
dual-in-line ceramic packages (F suffix). The CD74AC153 
and CD74ACT153 are supplied in 16-lead dual-in-line plas
tic packages (E suffix) and in 16-lead dual-in-line small
outline plastic packages (M suffix). 

Family Features: 
• Exceeds 2-kV ESD Protection - MIL-STD-883, 

Method 3015 
• SCR-Latchup-resistant CMOS process and circuit design 
• Speed of bipolar FAST"/AS/S with significantly 

reduced power consumption 
• Balanced propagation delays 
• AC types feature 1.5-V to 5.5-V operation and balanced 

noise immunity at 30% of the supply 
• ± 24-mA output drive current 

- Fanout to 15 FAST"ICs 
- Drives 50-ohm transmission lines 

'FAST is a Trademark of Fairchild Semiconductor Corp. 

TRUTH TABLE 

SELECT ENABLE OUTPUT 
INPUTS DATA INPUTS INPUTS 

S1 SO nl. nl, nl. nl3 nE nY 

X X X X X X H L 
L L L X X X L L 
L L H X X X L H 
L H X L X X L L 
L H X H X X L H 
H L X X L X L L 
H L X X H X L H 
H H X X X L L L 
H H X X X H L H 

Select inputs S1 and SO are common to both sections. 
H = High level 
L = Low level 
X = Don't care 
Z = High impedance 

File Number 1966 
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CD54J74AC153 
CD54/74ACT153 

MAXIMUM RATINGS, Absolute-Maximum Values: 
DC SUPPLY-VOLTAGE (Vcc) .....................................•....................................... -0.5 to 6 V 
DC INPUT DIODE CURRENT, 1,K (for V, < -0.5 V or V, > Vcc + 0.5 V) ..................•......................... ±20 mA 
DC OUTPUT DIODE CURRENT, 10K (for Vo < -0.5 V or Vo > Vcc + 0.5 V) .............•.......................... ±50 mA 
DC OUTPUT SOURCE OR SINK CURRENT per Output Pin, 10 (for Vo >-0.5 V or Vo< Vcc + 0.5 V) ................ ±50 mA 
DC Vcc or GROUND CURRENT (Icc or IGNo) ................................................................ ±1oo mAo 
POWER DISSIPATION PER PACKAGE (Po): . 

ForTA =-55 to +1 00° C (PACKAGE TYPE F) .............................................................. 500mW 
For TA = +100 to +125°C (PACKAGE TYPE F) ................................. Derate Linearly at 8 mW/oC to 300 mW 
For TA = -40 to +100°C (PACKAGE TYPE E) .............................................................. 500 mW 
For TA = +100 to +125°C (PACKAGE TYPE E) .......•......................... Derate Linearly at 8 mW/oC to 300 mW 
For TA = -40 to +70°C (PACKAGE TYPE M) ................................................................ 400 mW 
ForTA = +70 to +125°C (pACKAGE TYPE M) .................................. Derate Linearly at 6 mW/oC to 70 mW 

OPERATING-TEMPERATURE RANGE (TA): 
PACKAGE TYPE F .............................................................•.................. -55 to +125°C 
PACKAGE TYPE E, M ............................................................................. -40 to +125°C 

STORAGE TEMPERATURE (T stg) ............................................................. '.' •.•••• -65 to +150°C 
LEAD TEMPERATURE (DURING SOLDERING): 

At distance 1/16 ± 1/32 in. (1.59 ± 0.79 mm) from case for 10 s maximum ..................................... +265°C 
Unit inserted into PC board min. thickness 1/16 in. (1.59 mm) with solder contacting lead tips only ............... +3OO°C 

"(For up to 4 outputs per device; add ± 25 rnA for each additional output) 

RECOMMENDED OPERATING CONDITIONS: 
For maximum reliability, normal operating conditions should be se~ so that operation is always within the 
following ranges: 

CHARACTERISTIC 
MIN. 

LIMITS 

MAX. 

Supply-Voltage Range, Vcc": 
(For TA = Full Package-Temperature Range) 

ACTypes 1.5 5.5 
ACT Types 4.5 5.5 

DC Input or Output Voltage, V" Vo 0 Vcc 

Operating Temperature, TA: 
CD74 Types -40 +125 
CD54 Types -55 +125 

Input Rise and Fall Slew Rate, dVdv 
at 1.5 V to 3 V (AC Types) 0 50 
at 3.6 V to 5.5 V (AC Types) 0 20 
at4.5 V to 5.5 V (ACT Types) 0 10 

"Unless otherwise specified, all voltages are referenced to ground. 

iE 16 vee 

81 
15 2E 

113 
14 so 

112 
13 

213 

"1 
12 

212 

110 
11 

211 

1Y 
10 

210 

GND 2Y 

92CS-39825 

TERMINAL ASSIGNMENT 

UNITS 

V 

V 

°C 
°C 

nsN 
ns/V 
ns/V 

114--. __ ~....,... __ ~ ______ ~~ _____ ~ ______________________ ----------~-



____________________________ Technlcal Data 

STATIC ELECTRICAL CHARACTERISTICS: AC Series 

TEST CONDITIONS 
CHARACTERISTICS Vee 

V, 10 (V) 

(V) (mA) MIN. 

High-Level Input 1.5 1.2 
Voltage V,H 3 2.1 

5.5 3.85 

Low-Level Input 1.5 -
Voltage V,L 3 -

5.5 -
High-Level Output -0.05 1.5 1.4 

Voltage VOH V,H -0.05 3 2.9 

or -0.05 4.5 4.4 

V'L -4 3 2.58 

-24 4.5 3.94 

# -75 5.5 -
* -50 5.5 -

Low-.Level Output 0.05 1.5 -
Voltage VOL V,H 0.05 3 -

or 0.05 4.5 -

V,L 12 3 -
24 4.5 -

# 75 5.5 -
* 50 5.5 -

Input Leakage Vee 
Current I, or 5.5 -

GND 

Quiescent Supply Vee 
Current, MSI Ice or 0 5.5 -

GND 

CD54/74AC153 
CD54/74ACT153 

AMBIENT TEMPERATURE (T A) - 0 C 

+25 Oto +70 -40 to +125(74) 
-4010 +85 -55 to +125(54) UNITS 

MAX. MIN. MAX. MIN. MAX. 

- 1.2 - 1.2 -

- 2.1 - 2.1 - V 

- 3.85 - 3.85 -

0.3 - 0.3 - 0.3 

0.9 - 0.9 - 0.9 V 

1.65 - 1.65 - 1.65 

- 1.4 - 1.4 -
- 2.9 - 2.9 -
- 4.4 - 4.4 -

- 2.48 - 2.4 - V 

- 3.8 - 3.7 -

- 3.85 - - -
- - - 3.85 -

0.1 - 0.1 - 0.1 

0.1 - 0.1 - 0.1 

0.1 - 0.1 - 0.1 

0.36 - 0.44 - 0.5 V 

0.36 - 0.44 - 0.5 

- - 1.65 - -
- - - - 1.65 

±0.1 - ±1 - ±1 J.lA 

8 - 80 - 160 J.lA 

#Test one output at a time for a 1-second maximum duration. Measurement is made by forcing current and measuring voltage to minimize 
power dissipation. 

"Test verifies a minimum 50-ohm transmission-line-drive capability for 74AC/ACT Series, 75 ohms for 54AC/ACT Series. 
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CD54/74AC153 
CD54n4ACT153 

STATIC ELECTRICAL CHARACTERISTICS: ACT Series 

TEST CONDITIONS 
CHARACTERISTICS 

V, 10 
(V) (mA) 

High-Level Input 
Voltage V,H 

Low-Level Input 
Voltage V,L 

High-Level Output V,H -0.05 
Voltage VOH or 

-24 V,L 
# -75 

* -50 

Low-Level Output V,H 0.05 
Voltage VOL or 

24 V,L 

# 75 

* 50 

Input Leakage Vee 
Current I, or 

GND 

Quiescent Supply Vee 
Current, MSI lee or 0 

GND 

Additional Quiescent Supply 
Current per Input Pin Vee-2.1 

TTL Inputs High .ll.lee 
1 Unit Load 

Vee 
(V) 

MIN. 

4.5 
to 2 
5.5 

4.5 
to -
5.5 

4.5 4.4 

4.5 3.94 

5.5 -

5.5 -

4.5 -

4.5 -
5.5 -
5.5 -

5.5 -

5.5 -

4.5 
to -
5.5 

AMBIENT TEMPERATURE (T A) - ° C 

+25 
Oto +70 -40 to +125(74) 

-40 to +85 -55 to +125(54) UNITS 

MAX. MIN. MAX. MIN. MAX. 

- 2 - 2 - V 

0.8 - 0.8 - 0.8 V 

- 4.4 - 4.4 -

3.8 3.7 - - -
V 

- 3.85 - - -

- - - 3.85 -
0.1 - 0.1 - 0.1 

0.36 - 0.44 - 0.5 V 

- - 1.65 - -
- - - - 1.65 

±0.1 - ±1 - ±1 pA 

8 - 80 - 160 pA 

2.4 - 2.8 - 3 mA 

#Test one output at a time for a 1-second maximum duration. Measurement is made by forcing current and measuring voltage to minimize 
power dissipation. 

"Test verifies a minimum 50-ohm transmission-line-drive capability for 74AC/ACT Series, 75 ohms for 54AC/ACT Series. 

ACT INPUT LOADING TABLE 

INPUT UNIT LOADS· 

SO, 51, nlo-nla 1 
m:: 0.47 

"Unit load is l>lcc limit specified in Static Characteristics 
Chart, e.g., 2.4 mA max. @25°C. 
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CD54/74AC153 
CD54/74ACT153 

SWITCHING CHARACTERISTICS: AC Series; t" t, = 3 ns, CL = 50 pF 

CHARACTERISTICS 

Propagation Delays: 
80,81, to Y 

nl to Y 

nEtoY 

Power Dissipation Capacitance 

Input Capacitance 

*3.3 V: min. is @ 3.6 V 
max. is@3V 

t5 V: min. is @ 5.5 V 
max. is @ 4.5 V 

5 V: min. is @ 5.25 V for 0 to +70°C 
max. is @4.75V for 0 to +70°C 

Vee 
o to +70°C -40 to +125°C(74) 

SYMBOL -40 to +85°C -55 to +125°C(54) UNITS (V) 
MIN. MAX. MIN. MAX. 

tpLH 1.5 - 224 - 250 

tPHL 
3.3* 5.4 25.1 5.2 28 ns 
5t 3.6 17.9 3.4 20 

tPLH 
1.5 - 149 - 166 
3.3 3.6 16.7 3.4 18.6 ns 

tPHL 5 2.4 11.9 2.3 13.3 

tpLH 1.5 - 133 - 148 
3.3 3.2 14.8 3.1 16.5 ns 

tPHL 5 2.1 10.6 2 11.8 

Cpo§ - pF 

C, - - 10 - 10 pF 

§Cpo is used to determine the dynamic power consumption, per multiplexer. 
Po = Vee2 f, (Cpo + Cd where f, = input frequency 

CL = output load capacitance 
Vee = supply voltage. 

SWITCHING CHARACTERISTICS: ACT Series; t" t, = 3 ns, CL = 50 pF 

CHARACTERISTICS 

Propagation Delays: 
80,81, to Y. 

nl toY 

nEto Y 

Power Dissipation Capacitance 

Input Capacitance 

t5 V: min. is @ 5.5 V 
max. is @ 4.5 V 

5 V: min. is @5.25VforOto +70°C 
max. is @4.75 V for 0 to +70°C 

Vee 
o to +70°C -40 to +125°C(74) 

SYMBOL -40 to +85°C -55 to +125°C(54) UNITS (V) 
MIN. MAX. MIN. MAX. 

tPLH 

tPHL 5t 3.9 19.3 3.8 22 ns 

tPLH 5 3.3 16.2 3.1 18 
tPHL 

ns 

tPLH 5 2.3 11.3 2.1 12.6 ns 
tpHL 

Cpo§ - pF 

C, - - 10 - 10 pF 

§Cpo is used to determine the dynamic power consumption, per multiplexer. 
Po = Vee2 f, (Cpo + Cd + Vee61ee where f, = input frequency 

CL = output load capacitance 
Vee = supply voltage. 
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CD54/74AC153 
CD54n4ACT153 

t,= 3 ~s 

'---.,J 

Ir~3n. 11 \f= Hnl ., INPUT LEVEL 

~--- --- -- ----- -~-- ---- 90 % 

~I~~~~~J:---------~~-=-~ ~~~_-_-_-_ ~-_-_-~:_-_-_-_-~= ,~ % 

GND 

OUTPUT: LOW 
TO OFF TO LOW 

IPLZl IPZL~ ___ Vs ". 

,PHZ--I--------,~;H-1--'O,2VeeVOL(~GND) 
-------~__ . VOH(~Vec) 

Tguci~~~:OH~~~H ~------rno;,~vee 

OUTPUTS OUTPUTS ~ OUTPUTS 
--ENABLED . DISABLED ENABLED 

OTHER I 
INPUTS 

(TIED HIGH I 
OR LOW) \ 

OUTPUT 
DISABLE 

<>-0 GND (IPHZ. 'PZH) 

<>-0 OPEN (IPHL. 'PLH) 
<>-0 2 Vee (IPLZ. IpzLI. 

,z,~~ 5~t (OPEN DRAIN) 

3.STATE I-..... - ..... -..--{) OUT 
OUTPUT 

500 n' 
RL 

92CM-42405 

"FOR AC SERIES ONLY: WHEN Vee = 1.5 V, RL = 1 kO: 

Fig. 1 - Three-state propagation delay waveforms and test circuit. 

OUTPUT 

lOR s---..;;rI"===JTL;;==== 

OUTPUTY 

92C5-42612 

'FOR AC SERIES ONLY: WHEN 

VCC ~ t.5 Y. RL ~ 1 kn 

92C5-42389 

Fig. 2 - Propagation delay times and test circuit. 

CD54n4AC CD54n4ACT 

Input Level Vee 3V 

Input Switching Voltage, Vs 0.5 Vee 1.5 V 

Output Switching Voltage, Vs 0.5 Vee 0.5 Vee 
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Advance Information CD54n4AC157, CD54/74AC158 
CD54/74ACT157, CD54/74ACT158 

AC/ACT AC/ACT 
157 158 

2 Quad 2-lnput Multiplexers 110 
3 4 IV iY 

1'1 

AC/ACT157 - Non-Inverting 
210 6 2V 2Y AC/ACT158 -Inverting 
211 

310 
11 

9 
10 3V 3Y 

31 1 
Type Features: 

14 
12 • Buffered inputs 410 13 4V 4V 411 • Typical propagation delay (ACIACT158): 

s 3.8 ns @ Vee = 5 V, fA = 250 C, CL = 50 pF 
E 12CS-42313 

FUNCTIONAL DIAGRAM 

The GE/RCA CD54174AC157, -158 and CD54/74ACT157, 
-158 are quad 2-input multiplexers utilizing GE/RCA's new 
ADVANCED CMOS LOGIC technology. Both circuits can 
select four bits of data from two sources under the control 
of a common select input (S). The Enable input (E) is active 
LOW. When E is HIGH, all of the outputs of the 158 are 
forced HIGH and in the 157, all of the outputs are forced 
LOW, regardless of all other input conditions. 

The CD54AC/ACT157 and CD54AC/ACT158 are supplied in 
16-lead dual-in-line ceramic packages (F suffix). The 
CD74AC/ACT157 and CD74AC/ACT158 are supplied in 16-
lead dual-in-line plastic packages (E suffix) and in 16-lead 
dual-in-line small-outline plastic packages (M suffix). 

TRUTH TABLE 

Select Data Output 
Enable Input Inputs 157 158 

E S 10 I, Y Y 
H X X X L H 
L L L X L H 
L L H X H L 
L H X L L H 
L H X H H L 

H = High level, L = Low level, X - Don t care 

Family Features: 
• Exceeds 2-kV ESD Protection - MIL-STD-883, 

Method 3015 
• SCR-Latchup-resistant CMOS process and circuit design 
• Speed of bipolar FAST"IASIS with significantly 

reduced power 
• Balanced propagation delays 
• AC types feature 1.5-V to 5.5-V operation and balanced 

noise immunity at 30% of the supply. 
• ± 24-mA output drive current 

- Fanout to 15 FAST" ICs 
- Drives 50-ohm transmission lines 

"FAST is a Trademark of Fairchild Semiconductor 
Corp. 

TERMINAL ASSIGNMENT DIAGRAMS 

16 
vee 

IIO 
IS E IIO 

II I 
14 

4Io II I 

IV 
4 13 

4I, TV 

2IO 
12 4V 2IO 

6 " 2I I no 2I I 
7 10 2V 7 

2V 3I, 
8 9 8 

GND 3Y GND 

16 
vee 

IS E 
14 

4Io 
13 

4I, 
12 'IV 

" 3IO 
10 

3I, 
9 31 

92 C5-42384 92C5-4238!5 

CD54174ACI ACT157 CD54/74ACI ACT158 

File Number 1910 
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CD54n4AC157, CD54/74AC158 
CD54/74ACT157, CD54/74ACT158 

MAXIMUM RATINGS, Absolute-Maximum Values: 
DC SUPPLY-VOLTAGE (Vcc) ............................................................................. -0.5 to 6 V 
DC INPUT DIODE CURRENT, I'K (for V, < -0.5 V or V, > Vcc + 0.5 V) .......................................... ±20 mA 
DC OUTPUT DIODE CURRENT, 10K (for Vo < -0.5 V or Vo > Vcc + 0.5 V) ...................................... ±50 mA 
DC OUTPUT SOURCE OR SINK CURRENT per Output Pin, 10 (for Vo > -0.5 V or Vo < Vcc + 0.5 V) .............. ±50 mA 
DC VCC or GROUND CURRENT (Icc or IGNo) ............................................................... ±100 mAO 
POWER DISSIPATION PER PACKAGE (Po): 

For T A = -55 to +100° C (PACKAGE TYPE F) .......................................................... ; ... 500 mW 
For TA = +100 to +125°C (PACKAGE TYPE F) ............................... Derate Linearly at 8 mW/oC to 300 mW 
For T A = -40 to +100° C (PACKAGE TYPE E) ............................................................. 500 mW 
For T A = +100 to +125° C (PACKAGE TYPE E) ............................... Derate Linearly at 8 mW/o C to 300 mW 
For TA = -40 to +70°C (PACKAGE TYPE M) .............................................................. 400 mW 
For TA = +70 to +125°C (PACKAGE TYPE M) ................................ Derate Linearly at 6 mW/oC to 70 mW 

OPERATING-TEMPERATURE RANGE (TA): 
PACKAGE TYPE F .......................................... ; .................................... -55 to +125° C 
PACKAGE TYPE E, M ............................................................................ -40 to +125°C 

STORAGE TEMPERATURE (Ts,g) ..................................................................... ~65 to +150°C 
LEAD TEMPERATURE (DURING SOLDERING): 

At distance 1/16 ± 1132 in. (1.59 ± 0.79 mm) from case for 10 s maximum .................................... +265°C 
Unit inserted into PC board min. thickness 1/16 in. (1.59 mm) with solder contacting lead tips only ............. +300°C 

"(For up to 4 outputs per device; add ± 25 rnA for each additional output.) 

RECOMMENDED OPERATING CONDITIONS: 
For maximum reliability, normal operating conditions should be selected so that operation is always within the 
following ranges: 

CHARACTERISTIC 
LIMITS 

MIN. MAX. 
Supply-Voltage Range, Vcc": 

(For T A = Full Package-Temperature Range) 
AC Types 1.5 5.5 
ACT Types 4.5 5.5 

DC Input or Output Voltage, V,; Vo 0 Vcc 

Operating Temperature, T A: 
CD74 Types -40 +125 
CD54 Types -55 +125 

Input Rise and Fall Slew Rate, dVdv 
at 1.5 V to 3 V(AC Types) 0 50 
at 3.6 V to 5.5 V(AC Types) 0 20 
at 4.5 V to 5.5 V(ACT Types) 0 10 

"Unless otherwise specified, all voltages are referenced to ground. 

UNITS 

V 
V 

V 

°C 
°C 

nsN 
nsN 
nsN 
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STATIC ELECTRICAL CHARACTERISTICS: AC Series 

TEST CONDITIONS 
CHARACTERISTICS 

V, 10 
(V) (mA) 

High-Level Input 
Voltage V,H 

Low-Level Input 
Voltage V,L 

High-Level Output -0,05 
Voltage VOH V,H ..(),05 

or -0,05 

V,L -4 

-24 

# -75 

* -50 

Low Level Output 0,05 
Voltage VOL V,H 0,05 

or 0,05 

V,L 12 

24 

# 75 

* 50 

Input Leakage Vee 
Current I, or 

GND 
Quiescent Supply Vee 

Current, MSI lee or 0 
GND 

CD54/74AC157, CD54/74AC158 
CD54n4ACT157, CD54/74ACT158 

AMBIENT TEMPERATURE (T A) - 0 C 

+25 
o to +70 -40 to +125(74) 

Vee -40 to +85 -55 to +125(54) UNITS 
(V) 

MIN. MAX. MIN. MAX. MIN. MAX. 

1.5 1.2 - 1,2 - 1,2 -
3 2,1 - 2,1 - 2,1 - V 

5,5 3,85 - 3,85 - 3,85 -
1,5 - 0,3 - 0,3 - 0,3 

3 - 0,9 - 0,9 - 0,9 V 

5,5 - 1,65 - 1,65 - 1,65 

1,5 1.4 - 1.4 - 1.4 -

3 2,9 - 2,9 - 2,9 -
4,5 4.4 - 4.4 - 4.4 -
3 2,58 - 2,48 - 2,4 - V 

4,5 3,94 - 3,8 - 3,7 -
5,5 - - 3,85 - - -
5,5 - - - - 3,85 -
1,5 - 0,1 - 0,1 - 0,1 

3 - 0,1 - 0,1 - 0,1 

4,5 - 0,1 - 0,1 - 0,1 

3 - 0,36 - 0.44 - 0,5 V 

4,5 - 0,36 - 0.44 - 0,5 

5,5 - - - 1,65 - -
5,5 - - - - - 1,65 

5,5 - ±O,l - ±1 - ±1 pA 

5,5 - 8 - 80 - 160 pA 

#Test one output at a time for a I-second maximum duration, Measurement is made by forcing current and measuring voltage to minimize 
power dissipation, 

'Test verifies a minimum 50-ohm transmission-line-drive capability for 74AC/ACT Series, 75 ohms for 54AC/ACT Series, 

___________________________________________________________________ 121 

• 



Technical Data ___________________________ _ 

CD54n4AC157, CD54n4AC158 
CD54n4ACT157, CD54/74ACT158 

STATIC ELECTRICAL CHARACTERISTICS: ACT Series 

TEST CONDITIONS 
CHARACTERISTICS Vee 

V, 10 (V) 

(V) (mA) 
MIN. 

High-Level Input 4.5 
Voltage V,H to 2 

5.5 

Low-Level Input 4.5 
Voltage V,L to -

5.5 

High-Level Output V,H -0.05 4.5 4.4 
Voltage VOH or 

-24 .4.5 3.94 V,L 
# -75 5.5 -
, 

-50 5.5 -

Low-Level Output V,H 0.05 4.5 -
Voltage VOL 

or 
24 4.5 V,L -

# 75' 5.5 -
, 

50 5.5 -

Input Leakage Vee 
Current I, or 5.5 -

GND 

Quiescent Supply Vcc 
Current, MSI Icc or 0 5.5 -

GND 

Additional Quiescent Supply 
4.5 Current per Input Pin Vee-2.1 to -

TTL Inputs High t.lcc 
1 Unit Load 5.5 

AMBIENT TEMPERATURE {T,.} - ° C 

+25 o to +70 -40 to +125(74) 
-40 to +85 -55 to +125(54) UNITS 

MAX. MIN. MAX. MIN. MAX. 

- 2 - 2 - V 

0.8 - 0.8 - 0.8 V 

- 4.4 - 4.4 -

3.8 3.7 - - - V 
- 3.85 - - -
- - - 3.85 -

0.1 - 0.1 - 0.1 

0.36 0.44 0.5 - -
V 

- - 1.65 - -
- - - - 1.65 

±0.1 - ±1 - ±1 pA 

8 - 80 - 160 pA 

2.4 - 2.8 - 3 mA 

#Test one output at a time for a 1-second maximum duration. Measurement is made by forcing current and measuring voltage to minimize 
power dissipation. 

'Test verifies a minimum 50-ohm transmission-line-drive capability for 74AC/ACT Series, 75 ohms for 54AC/ACT Series. 

ACT INPUT LOADING TABLE 

UNIT LOAD' 
INPUT 

157 158 

I (All) 0.37 0.37 

E 0.83 0.83 

S 1.33 1.33 

'Unit load is t.lcc limit specified in Static 
Characteristic Chart. e.g .• 2.4 mA max. @ 25°C. 
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CD54n4AC157, CD54n4AC158 
CD54n4ACT157, CD54/74ACT158 

SWITCHING CHARACTERISTICS: AC Series; I" I, = 3 ns, CL = 50 pF 

Vee 
010 +70°C -40 10 +125°C(74) 

CHARACTERISTICS SYMBOL -4010 +85°C -5510 +125°C(54) UNITS (V) 
MIN. MAX. MIN. MAX. 

Propagation Delays: tpLH 1.5 - 102 - 114 
Data to Output (157) tpHL 3.3* 2.7 11.5 2.6 12.9 ns 

5t 1.7 8.2 1.6 9.2 

Enable to Output 1.5 - 161 - 179 
(157) tPLH 3.3 4.3 17.9 4.2 20.2 ns 

tpHL 5 2.7 12.8 2.6 14.4 

Select to Output 1.5 - 162 - 180 
(157) tpLH 3.3 4.2 18.1 4.1 20.3 ns 

tPHL 5 2.7 12.9 2.6 14.5 

Data to Output 1.5 - 91 - 102 
(158) tPLH 3.3 2.4 10.2 2.3 11.9 ns 

tPHL 5 1.5 7.3 1.5 8.5 

Enable to Output 1.5 - 139 - 155 
(158) tPLH 3.3 3.6 15.5 3.5 17.4 ns 

tpHL 5 2.3 11.1 2.2 12.4 

Select to Output 1.5 - 145 - 161 
(158) tpLH 3.3 3.8 16.1 3.6 18.1 ns 

tPHL 5 2.4 11.5 2.3 12.9 

Power Dissipation Capacitance (157) Cpo§ - 200 Typ. 200 Typ. 
pF (158) 210 Typ. 210 Typ. 

Input Capacitance C, - - 10 - 10 pF 

SWITCHING CHARACTERISTICS: ACT Series; I" I, = 3 ns, CL = 50 pF 

CHARACTERISTICS 

Propagation Delays: 
Data to Output 

Enable to Output 

Select to Output 

Data to Output 

Enable to Output 

Select to Output 

Power Dissipation Capacitance 

Input Capacitance 

*3.3 V: min. IS @ 3.6 V 
max. is@3V 

t5 V: min. is @ 5.5 V 
max. is @ 4.5 V 

(157) 

(157) 

(157) 

(158) 

(158) 

(158) 

(157) 
(158) 

5 V: min. is@5.25 V for 0 to +70°C 
max. is @4.75VforOto +70°C 

Vee 
010 +70°C -4010 +125°C(74) 

SYMBOL -4010 +85°C -5510 +125°C(54) UNITS (V) 
MIN. MAX. MIN. MAX. 

tPLH 

tpHl 5t 2.1 10.1 2 11.2 ns 

·tPLH 

tPHL 
5 2.7 13.2 2.6 14.8 ns 

tPLH 

tPHL 
5 2.8 13.3 2.7 14.9 ns 

tPlH 

tPHL 
5 1.8 8.4 1.7 9.4 ns 

tPLH 

tPHL 
5 2.4 11.1 2.3 12.4 ns 

tPLH 

tPHL 
5 2.4 11.5 2.3 12.9 ns 

Cpo§ - 295 Typ. 295 Typ. 
pF 345 Typ. 345 Typ. 

C, - - 10 - 10 pF 
§CPO IS used to determine the dynamiC power consumption, per function. 

For AC Series, PD = CpoVee2 f; + ~(CL Vee2 fo) 
For ACT Series, PD = CpoVee2 f; + :r(CL Vee2 fo) + Vee fl.lee 

where f; = input frequency 
fo = output frequency 

CL = output load capacitance 
Vee = supply voltage. 
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CD5~n4AC157, CD54/74AC158 
CD54n4ACT157; CD54/74ACT158 

InORS 

ACIACT158 Y 

AC/ACT157 

92C5-42385 

Input Level 

Input Switching Voltage, Vs 

Output Switching Voltage, Vs 

Fig. 3 - Inputs or select to output propagation delays. 

I, II 

Ii 
GND 

IpLH IpHL 

AC/ACT158 Y 

AC/ACT151 

IpHL_ r ---l r lPLH 

Y~ 
92(5-42386 

CD54174AC CD54/74ACT 

Vee 3V 

0.5 Vee 1.5 V 

0.5 Vee 0.5 Vee 

Fig. 4 - Enable to output propagation delays. 
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Product Preview CD54/74AC161, CD54/74AC163 
CD54/74ACT161, CD54n4ACT163 

SPE 

CP 

iiii 
PE 

TE 

9 

PO P' P2 P3 

14 QO 

'3 Q, 
12 Q2 

11 Q3 

'5 TC 

GND-e 
vec"S 

Synchronous Presettable Binary Counters 
CD54174AC/ACT 161 - Asynchronous Reset 
CD54174AC/ACT163 - Synchronous Reset 

'0 

Type Features: 
92CS-37958 RI • Buffered inputs 

FUNCTIONAL DIAGRAM • Typical propagation delay: 
7.8 ns @ Vee = 5 V, TA = 25°C, CL = 50 pF 

The RCA CD54J74AC161, -163 and CD54/74ACT161, -163 
are synchronous presettable binary counters that utilize 
RCA's new ADVANCED CMOS LOGIC technology. The 
CD54/74AC/ACT161 are asynchronously reset; the 
CD54J74AC/ACT163 devices are reset synchronously with 
the clock. Counting and parallel presetting are both 
accomplished synchronously with the negative-to-positive 
transition of the clock. 

A LOW level on the Synchronous Parallel Enable input, 
SPE, disables the counting operation and allows data at the 
PO to P3 inputs to be loaded into the counter (provided that 
the setup and hold requirements for SPE are met). 

The counters are reset with a LOW level on the Master Reset 
input, MR. In the CD54J74AC/ACT163 counter (synchronous 
reset), the requirements for setup and hold time with respect 
to the clock must be met. 

Two count enables, PE and TE, in each counter are provided 
for n-bit cascading. Reset action occurs 
regardless of the level of the SPE, PE, and TE inputs (and 
the clock input, CP, in the CD54J74AC/ACT161). 

The look-ahead carry feature simplifies serial cascading of 
the counters. Both count enable inputs (PE and TE) must 
be HIGH to count. The TE input is gated with the Q outputs 
of all four stages so that at the maximum count, the terminal 
count (TC) output goes HIGH for one clock period. This TC 
pulse is used to enable the next cascaded stage. 

The CD54AC/ACT161 and CD54AC/ACT163 are supplied in 
16-lead dual-in-line ceramic packages (F suffix). The 
CD74AC/ACT161 and CD74AC/ACT163 are supplied in 16-
lead dual-in-line plastic packages (E suffix) and in 16-lead 
dual-in-line small-outline plastic packages (M suffix) 

Family Features: 
• Exceeds 2-kV ESD Protection - MIL-STD-883, 

Method 3015 
• SCR-Latchup-resistant CMOS process and circuit design 
• Speed of bipolar FAST'IASIS with significantly 

reduced power consumption 
• Balanced propagation delays 
• AC types feature 1.5-V to 5.5-Voperation and balanced 

noise immunity at 30% of the supply I 
• ± 24-mA output drive current 

- Fanout to 15 FAST'/Cs 
- Drives 50-ohm transmission lines 

"FAST is a Trademark of Fairchild Semiconductor Corp. 

Mil 16 Vee 

CP 15 TC 

PO 14 00 

P1 13 01 

P2 12 02 

P3 11 03 

PE 10 TE 

9 SJ5l! GND 

TERMINAL ASSIGNMENT 

File Number 1959 
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CD54/74AC161, CD54/74AC163 
CD54n4ACT161, CD54/74ACT163 

MODE SELECT - FUNCTION TABLE (AC/ACT161) 

OPERATING MODE 
INPUTS 

MR CP PE TE SPE 

Reset (Clear) L X X X X 

Parallel Load H --' X X I 
H --' X X I 

Count H --' h h h 

Inhibit H X I X h 
H X X I h 

MODE SELECT - FUNCTION TABLE (AC/ACT163) 

OPERATING MODE 
MR 

Reset (Clear) I 

Parallel Load h 
h 

Count h 

Inhibit h 
h 

H = HIGH voltage level steady state. 
L = LOW voltage level steady state. 

CP 

--' 
--' 
--' 
--' 

X 
X 

INPUTS 

PE TE SPE 

X X X 

X X I 
X X I 

h h h 

I X h 
X I h 

h = HIGH voltage level one setup time prior to the LOW-to-HIGH clock transition. 
I = LOW voltage level one setup time prior to the LOW-to-HIGH clock transition. 

X = Don't care. 

OUTPUTS 

Pn On TC 

X L L 

I L L 
h H (a) 

x count (a) 

X qn (a) 
X qn L 

OUTPUTS 

Pn On TC 

X L L 

I L L 
h H (a) 

X count (a) 

X qn (a) 
X qn L 

q = Lowercase letters indicate the state of the referenced output prior to theLOW-to-HIGH clock transition. 

--' = LOW-to-HIGH clock transition. 

NOTE: 
(a) The TC output is HIGH when TE is HIGH and the counter is at Terminal Count (HHHH). 

MAXIMUM RATINGS, Absolute-Maximum Values: 
DC SUPPLY-VOLTAGE (Vee) ...............•..•.....................................•....•.•............. -D.5 to 6 V 
DC INPUT DIODE CURRENT, 1,K (for V, < -0.5 V or V, > Vee + 0.5 V) .•........................•...••....••..•. ±20 mA 
DC OUTPUT DIODE CURRENT, 10K (for Vo < -0.5 V or Vo > Vee + 0.5 V) ...............•...................... ±50 mA 
DC OUTPUT SOURCE OR SINK CURRENT per Output Pin, 10 (for Vo > -D.5 V or Vo < Vee + 0.5 V) ..••.•.......• ±50 mA 
DC Vee or GROUND CURRENT (lee or IGNo) ...............•................•.....•..........•............. ±100 mAo 
POWER DISSIPATION PER PACKAGE (Po): 

For TA = -55 to +100°C (PACKAGE TYPE F) .......••.....................•...•...........•...•.......•... 500 mW 
For TA = +100 to +125°C (PACKAGE TYPE F) ............................... Derate Linearly at 8 mWfOC to 300 mW 
For TA = -40 to +100°C (PACKAGE TYPE E) •.......•.....•........•.•....•...••...........•.••..•....... 500 mW 
For TA = +100 to +125°C (PACKAGE TYPE E) ...............••.........•.... Derate Linearly at 8 .mW/oC to 300 mW 
For TA = -40 to HO°C (PACKAGE TYPE M) .....•.•..•...••..•.....•.........•......•.................... 400 mW 
ForTA = +70 to +125°C (PACKAGE TYPE M) ........•.................•..... Derate Linearly at 6 mW/oC to 70 mW 

OPERATING-TEMPERATURE RANGE (TA): 
PACKAGE TYPE F ..............................................•......•......................... -55 to +125°C 
PACKAGE TYPE E, M .•.•......•....................•..........••......•...••...••............... -40 to +125°C 

STORAGE TEMPERATURE (Ta .. ) : •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• -65 to +150°C 
LEAD Tt::MPERATURE (DURING SOLDERING): 

At distance 1/16 ± 1132 in. (1.59 ± 0.79 mm) from case for 10 s maximum .......................•.•..•....... +265°C 
Unit inserted into PC board min. thickness 1/16 in. (1.59 mm) with solder contacting lead tips only ..•........•. +300°C 

"(For up to 4 outputs per device; add ± 25 rnA for each additional output.) 
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CD54/74AC161, CD54/74AC163 
RECOMMENDED OPERATING CONDITIONS: 

CD54/74ACT161, CD54/74ACT163 
For maximum reliability, normal operating conditions should be selected so that operation is always within the 
following ranges: 

CHARACTERISTIC 
LIMITS 

MIN. MAX. 

Supply-Voltage Range, Vcc': 
(For TA = Full Package-Temperature Range) 

ACTypes 1.5 5.5 
ACT Types 4.5 5.5 

DC Input or Output Voltage, V" Vo 0 Vcc 

Operating Temperature, TA: 
CD74 Types -40 +125 
CD54 Types -55 +125 

Input Rise and Fall Slew Rate, dtJdv 
at 1.5 V to 3 V (AC Types) 0 50 
at 3.6 V to 5.5 V (AC Types) 0 20 
at 4.5 V to 5.5 V (ACT Types) 0 10 

"Unless otherwise specified, all voltages are referenced to ground. 

STATIC ELECTRICAL CHARACTERISTICS: AC Series 

AMBIENT TEMPERATURE (T.J - °C 

TEST CONDITIONS 
+25 

Oto +70 -40 to +125(74) 
CHARACTERISTICS Vee -40 to +85 -55 to +125(54) 

V, 10 (V) 

(V) (mA) MIN. MAX. MIN. MAX. MIN. MAX. 

High-Level Input 1.5 1.2 - 1.2 - 1.2 -
Voltage V,H 3 2.1 - 2.1 - 2.1 -

5.5 3.85 - 3.85 - 3.85 -
Low-Level Input 1.5 - 0.3 - 0.3 - 0.3 

Voltage V,L 3 - 0.9 - 0.9 - 0.9 
5.5 - 1.65 - 1.65 - 1.65 

High-Level Output -0.05 1.5 1.4 - 1.4 - 1.4 -
Voltage VOH -0.05 3 2.9 - 2.9 - 2.9 -V,H 

or -0.05 4.5 4.4 - 4.4 - 4.4 -
V,L -4 3 2.58 - 2.48 - 2.4 -

-24 4.5 3.94 - 3.8 - 3.7 -

# -75 5.5 - - 3.85 - - -. -50 5.5 - - - - 3.85 -
Low-Level Output 0.05 1.5 - 0.1 - 0.1 - 0.1 

Voltage VOL V,H 0.05 3 - 0.1 - 0.1 - 0.1 

or 0.05 4.5 - 0.1 - 0.1 - 0.1 

V,L 12 3 - 0.36 - 0.44 - 0.5 

24 4.5 - 0.36 - 0.44 - 0.5 

# 75 5.5 - - - 1.65 - -. 50 5.5 - - - - - 1.65 

Input Leakage Vee 
Current I, or 5.5 - ±0.1 - ±1 - ±1 

GND 

Quiescent Supply Vee 
Current, MSI Icc or 0 5.5 - 8 - 80 - 160 

GND 

UNITS 

V 
V 

V 

°C 
°C 

nslV 
nslV 
nslV 

UNITS 

V 

V 

V 

V 

/iA 

/iA 

IITest one output at a time for a 1-second maximum duration. Measurement is made by forcing current and measuring voltage to minimiZe 
power dissipation. 

"Test verifies a minimum 50-ohm transmission-line-drive capability for 74AC/ACT Series, 75 ohms for 54AC/ACT Series. 
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CD54n4AC161, CD54n4AC163 
CD54/74ACT161, CD54n4ACT163 

STATIC ELECTRICAL CHARACTERISTICS: ACT Series 

TEST CONDITIONS 
CHARACTERISTICS Vee 

V, 10 (V) 

(V) (mA) 
MIN. 

High-Level Input 4.5 
Voltage V,H to 2 

5.5 

Low-Level Input 4.5 
Voltage V,l to -

5.5 

High-Level Output V,H -0.05 4.5 4.4 
Voltage VOH or 

V,l -24 4.5 3.94 

# -75 5.5 -
, 

-50 5.5 -

Low-Level Output V,H 0.05 4.5 -
Voltage Val or 

V,l 24 4.5 -

# 75 5.5 -
, 

50 5.5 -

Input Leakage Vee 
Current I, or 5.5 -

GND 

Quiescent Supply Vee 
Current, MSI Icc or 0 5.5 -

GND 

Additional Quiescent Supply 
4.5 Current per Input Pin Vc<;"2.1 to -

TTL Inputs High Alee 
5.5 1 Unit Load 

AMBIENT TEMPERATURE (TA) - 0 C 

+25 010+70 -40 10 +125(74) 
-40 10 +85 -5510 +125(54) UNITS 

MAX. MIN. MAX. MIN. MAX. 

- 2 - 2 - V 

0.8 - 0.8 - 0.8 V 

- 4.4 - 4.4 -

- 3.8 - 3.7 -
- 3.85 - - - V 

- - - 3.85 -

0.1 - 0.1 - 0.1 

0.36 - 0.44 - 0.5 V 
- - 1.65 - -
- - - - 1.65 

±0.1 - ±1 - ±1 /lA 

8 - 80 - 160 /lA 

2.4 - 2.8 - 3 mA 

#Test one output at a time for a 1-second maximum duration. Measurement is made by forcing current and measuring voltage to minimize 
power dissipation. 

'Test verifies a minimum 50-ohm transmission-line-drive capability for 74AC/ACT Series, 75 ohms for 54AC/ACT Series. 

ACT INPUT LOADING TABLE 

INPUT UNIT LOAD* 

Pn 0.13 

CP 1 

MR,TE 0.83 

SPE 0.67 

.PE 0.5 

'Unit load is Alcc limit specified in Static 
Characteristics Chart, e.g., 2.4 mA max. @ 25° C. 
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PREREQUISITE FOR SWITCHING: AC Series 

CHARACTERISTICS 

Max. CP 
Frequency 

CP Pulse 
Width 
SPE HIGH (Count) 

SPE LOW (Load) 

MR Pulse 
Width (161) 

Setup Time 
Pn to CP 

PE orTEto CP 

SPE or MR to CP 
(163) 

Hold Time 
Pn to CP 

PE orTE to CP 

SPE or MR to CP 
(163) 

Recovery Time 
MRto CP 
(161) 

*3.3 V: min. is @ 3 V 
t5 V: min is @ 4.5 V 

5 V: min. is@ 4.75 V for 0 to +70°C 

SYMBOL 

fm .. 

tw 

tw 

tw 

tsu 

tsu 

tsu 

tH 

tH 

tH 

tREe 

CD54/74AC161, CD54/74AC163 
CD54/74ACT161, CD54/74ACT163 

Vee 
o to +70°C -40 to +125°C(74) 

-40 to+85°C -55 to +125°C(54) UNITS (V) 
MIN. MAX. MIN. MAX. 

1.5 6.5 - 6 -

3.3" 46 - 42 - MHz 
5t 82 - 75 -

1.5 77 - 84 -
3.3 10.9 - 11.9 - ns 
5 6.1 - 6.7 -

1.5 - -
3.3 - - ns 
5 - -

1.5 - -
3.3 - - ns 
5 - -

1.5 - -
3.3 - - ns 
5 - -

1.5 - -
3.3 - - ns 
5 - -

1.5 - -
3.3 - - ns 
5 - -

1.5 - -
3.3 - - ns 
5 - -

1.5 - -
3.3 - - ns 
5 - -

1.5 - -
3.3 - - ns 
5 - -

1.5 - -
3.3 - - ns 
5 - -
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CD54/74AC161,.CD54n4AC163 ' 
CD54n4ACT161,CD54174ACT163 

SWITCHING CHARACTERISTICS: AC Series; I" I, = 3 ns, CL = 50 pF 

CHARACTEAI~mcs Vee 
010 +70°C 

SYMBOL (V) 
-4010 +85"C 

Propagation Delays: 
CPto Oli 
(SPEHIGH) 

CPto On 
(SPE LOW) 

CPtoTC 

TE to TC 

MR to On 
(161) 

MRtoTC 
(161) 

I • Power Dissipation Capacitance 

Input Capacitance 

*3.3 V: min. is @ 3.6 V. 
max. is@3V. 

t5 V: min. is @ 5.5 V. 
max. is @ 4.5 V. 

min. is@ 5.25 V for 0 to +70°C 
max. is@4.75 V for 0 to +70°C 

tPLH 
tPHL 

tPLH 
tPHL 

tPLH 
tPHL 

tPLH 
tpHL 

tpLH 
tPHL 

tpLH 
tPHL 

Cpo§ 

C, 

MIN. 
1.5 -
3.3" 4.5 
5t 3 

1.5 -
3.3 4.5 
5 3 

1.5 -
3.3 4.5 
5 3 

1.5 -
3.3 2.9 

!5 1.9 

1.5 -
3.3 4.5 
5 3 

1.5 -
3.3 4.5 
5 3 

-
- -

§Cpo is used to determine the dynamic power consumption, per flip-flop. 
Po = CpoVee2 f, + 1: (CL Vee2 fo) where fi = input frequency 

fo = output frequency 
CL = output load capacitance 

Vee = supply voltage. 

MAX. 
185 
20.7 
14.8 

185 
20.7 
14.8 

188 
21 
15 

119 
13.3 
9.5 

185 
20.7 
14.8 

185 
20.7 
14.8 

10 

-40 10+125° C(74) 
-55 10 +125° C(54) UNITS 
MIN. MAX. 

- 207 
4.3 23.1 ns 
2.8 16.5 

- 207 
4.3 23.1 ns 
.2.8 16.5 

- 209 
4.4 23.4 ns 
2.9 16.7 

- 129 
2.6 14.4 ns 
1.8 10.3 

- 207 
4.3 23.1 ns 
2.8 16.5 

- 207 
4.3 23.1 ns 
2.8 16.5 

pF 

- 10 pF 
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CD54n4AC161, CD54n4AC163 
CD54/74ACT161, CD54/74ACT163 

PREREQUISITE FOR SWITCHING: ACT Series 

Vee 
010+70°C 

CHARACTERISTICS SYMBOL (V) 
-40 to +85°C 

MIN. MAX. 

Max. CP Frequency 1max 5* 82 -

CP Pulse Width 
SPE HIGH (Count) tw 5 6.1 -

SPE LOW (Load) tw 5 -

MR Pulse Width tw 5 -

Setup Time 
Pn to CP 5 -
PE orTEto CP tsu 5 -

SPE or MR to CP (163) 5 -
Hold Time 

Pn to CP 5 -

PE orTEto CP tH 5 -

SPE or MR to CP (163) 5 -
Recovery Time 

MR TO CP (161) tREe 5 -

*5 V: Min. is @ 4.5 V 
5 V: Min. is @ 4.75 V for 0 to +70°C 

SWITCHING CHARACTERISTICS: ACT Series; I" tf = 3 ns, CL = 50 pF 

Vee 
010+70°C 

CHARACTERISTICS SYMBOL (V) 
-40 to +85°C 

Propagation Delays: 
CPtoOn 
(SPE HIGH) 

CPto an 
(SPELOW) 

CPtoTC 

TE toTC 

MR to an (161) 

MR to TC (161) 

Power Dissipation Capacitance 

Input Capacitance 

*5 V: min. is @ 5.5 V 
max. is @ 4.5 V. 

5 V: min. is @5.25VforOto +70°C 
max. is @ 4.75 V for 0 to +70° C 

MIN. 

5* 3 

5 3 

tPLH 
tPHL 5 3 

5 2 

5 3 

5 3 

Cpot -

C, - -

§Cpo is used to determine the dynamic power consumption. per flip-flop. 
Po = CpoVcc2 f; + l: (CLVee2 fo) + VeeAlee where fi = input frequency 

fo = output frequency 
CL = output load capacitance 

Vee = supply voltage. 

MAX. 

14.8 

14.8 

15 

10 

14.8 

14.8 

10 

-40 10 +125°C(74) 
-55 to +125°C(54) UNITS 
MIN. MAX. 

75 - MHz 

6.7 - ns 

- ns 

- ns 

-

- ns 

-

-

- ns 

-

- ns 

-4010 +125°C(74) 
-5510 +125°C(54) UNITS 
MIN. MAX. 

2.8 16.5 ns 

2.8 16.5 ns 

2.9 16.7 ns 

1.8 10.8 ns 

2.8 16.5 ns 

2.8 16.5 ns 

pF 

- 10 pF 
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CD54/74AC161, CD54n4AC1'63 
CD541l4ACT16~",CD54174ACT163 

CP 

ANY 
OUTPUT 

TE 

TC 

INPUTS 
PO, PI 
P2. P3 

SPE 

92C5-·17964 

t"'"--.;-- GN D, 

92C5-31965 

LEVEL 

INPUT 
LE~El. 

INPUT 
LEVEL 

GNO 

MR 

ANY' 

OUTPUT 

CP 

MR 

CP 

TE 
0' 
PE 

1,.--- INPUT LEVEL 

"GND 

'PHL 

~ INPUT LEVEL ___________ ,1VS _ GND 

9ZCS-37967 

INPUT LEVEL 

GND 

INPUT LEVEL 

'-----GND 

92C5 - 37968RI 

GND 

CP 
INPUT GND 

CP 
LEVEL 

9 2CS ~ 37969RI 

GND 

NeS-379S6"Z 

OUTPUT 

CD54n4AC C&)54n4ACT 

132 

'"FOR AC SERIES ONLY: WHEN 

Vee ~ 1.5 V. RL ~ 1 kCl 

92'5-42389 

Input Level 

Input Switching Voltage, Vs 

Output Switching Voltage, Vs 

Vec 

0.5 Vee 

0:5 Vee 

Fig. 1 - Propagation delay times, setup, hold, and recovery times, and test circuit. 

, 

3V 

1.5 V 
; 

0.5 Vee 



_______________________________ Technlcal Data 

Sequence Illustrated In wavelorms 
1. Relet outputs to zero. 
2. Preset to binary twelve. 
3. Count to thirteen, fourteen, fifteen, zero, -one, and two. 
4. Inhibit. 

CD54/74AC161, CD54/74AC163 
CD54/74ACT161, CD54/74ACT163 

MASTER RESET (161) U (ASYNCHRONOUS) 

1 ~--------------------------------------MASTER RESET (163)--U (SYNCHRONOUS) 

SPE : L-Jr-------------------------
1 

PO _____ ~~---------------------------------------
PRESET 

DATA 
INPUTS 

PI 

P2.-J 

1 
1 

CP (161) 

CP (163) 

COUNT f 
ENABLES L 

OUTPUTS 

PE 'I 
-------'+---':"'1 

T_E ____ ~--~IIr-~:----------------~--------~-------
I 

01 .1 I 
02-- --1 ~-li-~----' 
-- -I I 

03 I Ir-~------~ 
---4~ 

I I 

1 ! 12 ....-1 ~ ~.,------~~=------TC 

RESET PRESET 

92CM-37962 

Fig. 2 - Timing diagrams for the CD54/74AC/ACT 161 and 163. 
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CD54n4AC164 
CD54fl4ACT164 

DS1 

DS2 

MR 
cp-------' 

3 QO 
4 

01 
5 

02 
8 03 
10 Q4 
11 

05 
12 

06 
13 

07 

Vcc = 14 

GND=7 

92CS-36499 

FUNCTIONAL DIAGRAM 

8-Bit Serial-ln/Paraliel-Out 
Shift Register 

Type Features: 
• Buffered inputs 
• Typical propagation delay: 

6 ns @ Vee = 5 V, TA = 25°C, CL = 50 pF 

Fam.ily Features: 

Product Preview 

The RCA CD54174AC164 and CD54174ACT164 are 8-bit 
serial-in/paraJlel-out shift registers with asynchronous reset, 
that utilize RCA's new ADVANCED CMOS LOGIC tech
nology. Data is shifted on the positive edge of the clock 
(CP). A LOW on the Master Reset (MR) pin resets the shift 
register and all outputs go to the LOW state regardless of 
the input conditions. Two Serial Data inputs (DS1.and DS2) 
are provided; either one can be used as a Data Enable 
control. 

• Exceeds 2-kV ESD Protection - MIL-STD-883, 
· Method 3015 
• SCR-Latchup-resistant CMOS process and circuit design 
• Speed of bipolar FAST'/ASIS with significantly 

reduced power consumption 
• Balanced propagation delays 

The CD54AC/ACT164 are supplied in 14-lead dual-in-line 
ceramic packages (F suffix). The CD74AC/ACT164 are 
supplied in 14-lead dual-in-line plastic packages (E ~uffix) 
and in 14-lead dual-in-Iine smaJl-outiine plastic packages (M 
suffix). 

• AC types feature 1.5-V to 5.5-V operation and balanced 
noise immunity at 30% of the supply 

• ± 24-mA.output drive current 
- Fanout to 15 FAST'ICs 
- Drives 50-ohm transmission lines 

"FAST is a Trademark of Fairchild Semiconductor Corp. 

MODE SELECT - TRUTH TABLE 

OPERATING INPUTS OUTPUTS 
MODE MR CP DSI DS2 00 01-07 

RESET (CLEAR) L X X X L L 

H -' I I L qo 
SHIFT H -' I h L qo 

H -' h I L qo 
H -' h h H qo 

H = HIGH voltage level. 
h = HIGH voltage level one setup time prior to the LOW-to

HIGH clock transition. 
L = LOW voltage level. 
I = LOW voltage level one setup time prior to the LOW-to-HIGH

clock transition. 
q = Lower case letters indicate the state of the reference input 

(or output) one setup time prior to the LOW-to-HIGH clock 
transition. 

X = Don't care. 
-' = LOW-to-HIGH clock transition. 

-L 

-qa 
-qa 
-qa 
-qa 

File Number 1954 
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__ ...... __________________________ Technlcal Data 

MAXIMUM RATINGS, Absolute-Maximum Values: 

CD54/74AC164 
CD54/74ACT164 

DC SUPPLY-VOLTAGE (Vcc) ..•........................................................................ -0.5 to 6.0 V 
DC INPUT DIODE CURRENT, ',K (for V, < -0.5 V or V, > Vee + 0.5 V) .......................................... ±20 mA 
DC OUTPUT DIODE CURRENT, 10K (for Va < -0.5 V or Va > Vcc + 0.5 V) ...................................... ±50 mA 
DC OUTPUT SOURCE OR SINK CURRENT per Output Pin, 10 (for Va > -0.5 V or Va < Vcc + 0.5 V) .............. ±50 mA 
DC Vee or GROUND CURRENT (Icc or IGNO) .................... : .......................................... ±100 mA' 
POWER DISSIPATION PER PACKAGE (Po): 

For TA = -55 to +100°C (PACKAGE TYPE F) .............................................................. 500 mW 
For TA = +100 to +125°C (PACKAGE TYPE F) ............................... Derate Linearly at 8 mW/oC to 300 mW 
For TA = -40 to +100°C (PACKAGE TYPE E) ............................................................. 500 mW 
For TA = +100 to +125"C (PACKAGE TYPE E) ............................... Derate Linearly at 8 mW/oC to 300 mW 
For TA = -40 to HO°C (PACKAGE TYPE M) .............................................................. 400 mW 
For TA = +70 to +125°C (PACKAGE TYPE M) ................................ Derate Linearly at 6 mW/oC to 70 mW 

OPERATING-TEMPERATURE RANGE (TA): 
PACKAGE TYPE F ............................................................................... -55 to +125°C 
PACKAGE TYPE E, M ............................................................................ -40 to +125°C 

STORAGE TEMPERATURE (T..,,) ..................................................................... -65 to +150° C 
LEAD TEMPERATURE (DURING SOLDERING): 

At distance 1116 ± 1132 in. (1.59 ± 0.79 mm) from case for 10 s maximum .................................... +265°C 
Unit inserted into PC board min. thickness 1/16 in. (1.59 mm) with solder contacting lead tips only ............. +300°C 

'(For up to 4 outputs per device: add ± 25 rnA for each additional output.) 

RECOMMENDED OPERATING CONDITIONS: 
For maximum reliability, normat operating conditions should be selected so that operation is always within the 
following ranges: 

CHARACTERISTIC 
LIMITS 

MIN. MAX. 
Supply-Voltage Range, Vce': 

(For T A = Full Package-Temperature Range) 
AC Types 1.5 5.5 
ACT Types 4.5 5.5 

DC Input or Output Voltage, V" Va 0 Vee 

Operating Temperature, TA: 
CD74 Types -40 +125 
CD54 Types -55 +125 

Input Rise and Fall Slew Rate, dtldv 
at 1.5 V to 3 V lAC Types) 0 50 
at 3.6 V to 5.5 V (AC Types) 0 20 
at 4.5 V to 5.5 V (ACT Types) 0 10 

'Unless otherwise specified, all voltages are referenced to ground. 

DS1 
1 14 Vee 

052 2 13 07 

ao 3 12 as 

a1 
11 

as 

a2 10 Q4 

a3 9Mli' 

GND 8 CP 

TERMINAL ASSIGNMENT 

UNITS 

V 
V 

V 

°C 
°C 

nsN 
nsN 
nsN 
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CD54/74AC164 
CD54/74ACT164 

STATIC ELECTRICAL CHARACTERISTICS: AC Series 

TEST CONDITIONS 
CHARACTERISTICS 

V, 10 
(V) (mA) 

High-Level Input 
Voltage V,H 

Low-Level Input 
Voltage V,l 

High-Level Output -0.05 
Voltage VOH -0.05 V,H 

or -0.05 

V,l -4 

-24 

# -75 

* -50 

Low Level Output 0.05 
Voltage VOL V,H 0.05 

or 0.05 

V,l 12 

24 

# 75 

* 50 

Input Leakage Vee 
Current I, or 

GND 

Quiescent Supply Vee 
Current, MSI I~ or 0 

GND 

Vee 
(V) 

MIN. 

1.5 1.2 

3 2.1 

5.5 3.85 

1.5 -

3 -
5.5 -

1.5 1.4 

3 2.9 

4.5 4.4 

3 2.58 

4.5 3.94 

5.5 -

5.5 -

1.5 -

3 -

4.5 -

3 -
4.5 -

5.5 -

5.5 -

5.5 -

5.5 -

AMBIENT TEMPERATURE (TA) - DC 

+25 o to +70 ~40 to +125(74) 
-4010 +85 -55 10+125(54) UNITS 

MAX. MIN. MAX. MIN. MAX. 

- 1.2 - 1.2 -

- 2.1 - 2.1 - V 

- 3.85 - 3.85 -

0.3 - 0.3 - 0.3 

0.9 - 0.9 - 0.9 V 

1.65 - 1.65 - 1.65 

- 1.4 - 1.4 -
- 2.9 - 2.9 -

- 4.4 - 4.4 -
- 2.48 - 2.4 - V 

- 3.8 - 3.7 -

- 3.85 - - -
- - - 3.85 -

0.1 - 0.1 - 0.1 

0.1 - 0.1 - 0.1 

0.1 - 0.1 - 0.1 

0.36 - 0.44 - 0.5 V 

0.36 - 0.44 - 0.5 

- - 1.65 - -

- - - - 1.65 

±0.1 - ±1 - ±1 pA 

8 - 80 - 160 pA 

#Test one output at a time for a 1-seeond maximum duration. Measurement is made by forcing current and measuring voltage to minimize 
power dissipation. 

'Test verifies a minimum 5O-ohm transmission-line-drive capability for 74AC/ACT Series, 75 ohms for 54AC/ACT Series. 
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CD54n4AC164 
CD54/74ACT164 

STATIC ELECTRICAL CHARACTERISTICS: ACT Series 

AMBIENT TEMPERATURE (T A) - ° C 

TEST CONDITIONS 
+25 

o to =70 -40 to +125(74) 
CHARACTERISTICS Vee -40 to +85 -55 to +125(54) UNITS 

V, 10 (V) 

(V) (mA) 
MIN. MAX. MIN. MAX. MIN. MAX. 

High-Level Input 4.5 
Voltage V'H to 2 - 2 - 2 - V 

5.5 

Low-Level Input 4.5 
Voltage V'L to - 0.8 - 0.8 - 0.8 V 

5.5 

High-Level Output V'H -0.05 4.5 4.4 - 4.4 - 4.4 -
Voltage VOH or 

-24 4.5 3.94 3.8 3.7 V,L - - -
V 

# -75 5.5 - - 3.85 - - -. -50 5.5 - - - - 3.85 -
Low-Level Output V'H 0.05 4.5 - 0.1 - 0.1 - 0.1 

Voltage VOL or 
V'L 24 4.5 - 0.36 - 0.44 - 0.5 V 
# 75 5.5 - - - 1.65 - -. 50 5.5 - - - - - 1.65 

I nput Leakage Vee 
Current I, or 5.5 - ±0.1 - ±1 - ±1 I1A 

GNO 

Quiescent Supply Vee 
Current, MSI ICC or 0 5.5 - 8 - 80 - 160 I1A 

GNO 

Additional Quiescent Supply 
4.5 Current per Input Pin Vee-2.1 to - 2.4 - 2.8 - 3 mA 

TTL Inputs High alec 
1 Unit Load 5.5 

#Test one output at a time for a 1-second maximum duration. Measurement is made by forcing current and measuring voltage to minimize 
power dissipation. 

'Test verifies a minimum 50-ohm transmission-line-drive capability for 74AC/ACT Series, 75 ohms for 54AC/ACT Series. 

ACT INPUT LOADING TABLE 

INPUT UNIT LOAD* 

OS1,OS2 0.5 

MR 0.74 

CP 0.71 

'Unit load is alec limit specified in Static 
Characteristics Chart, e.g., 2.4 mA max. @25°C. 
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CD54n4AC164 
CQ54n4ACT164 

PREREQUISITE FOR SWITCHING: AC Series 

CHARACTERISTICS 

Maximum Clock 
Frequency 

MR Pulse 
Width 

CP Pulse 
Width 

Setup Time 

Hold Time 

MRto CP 
Removal Time 

*3.3 V: min. is @ 3 V 
t5 V: min. is @ 4.5 V 
5 V: min is @4.75 V for 0 to +70°C 

SYMBOL 

fMAX 

tw 

tw 

tsu 

tH 

tREM 

Vee 
(V) 

1.5 
3.3* 
5t 

1.5 
3.3 
5 

1.5 
3.3 
5 

1.5 
3.3 
5 

1.5 
3.3 
5 

1.5 
3.3 
5 

SWITCHING CHARACTERISTICS: AC Series; I,. I, = 3 ns, Cl = 50 pF 

CHARACTERISTICS 

Propagation Delays: 
CPto Qn 

MRtoQn 

Power Dissipation Capacitance 

Input Capacitance 

*3.3 V: min. is @ 3.6 V 
max. is@3V 

t5 V: min. is @ 5.5 V 
max. is @ 4.5 V 

5 V: min. is @ 5.25 V for 0 to +70°C 
max. is @ 4.75 V for 0 to +70°C 

Vee SYMBOL (V) 

tPLH 1.5 

. tPHl 3.3* 
5t 

tplH 1.5 

tPHL 3.3 
5 

Cpo§ -
C, -

Olo+70"C 
-40 10 +85°C 

MIN. MAX. 

-
--
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

o to +70°C 
-40 10 +85°C 

MIN. MAX. 

- 140 
3.5 15.7 
2.3 11.2 

- 157 
3.9 17.5 
2.6 12.5 

- 10 

§Cpo is used to determine the dynamic power consumption, per device. 
Po = CpoVee2 f, + I (Cl Vee2 fo) where fi = input frequency 

fo = output frequency 
Cl = output load capacitance 

Vee = supply voltage. 

-4010 +1250 C(74) 
-5510 +125°C(54) UNITS 
MIN. MAX. 

-
- MHz 
-
-- ns 
-

-
- ns 
-
-
- ns 
-

-
- ns 
-

-
- ns 
-

-40 10 +125°C(74) 
-5510 +125°C(54) UNITS 
MIN. MAX. 

- 157 
3.2 17.5 n& . 

2.1 12.5 

- 174 
3.7 19.5 ns 
2.4 13.9 

pI" 

- 10 pF 
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PREREQUISITE FOR SWITCHING: ACT Series 

Vee 
010 +70°C 

CHARACTERISTICS SYMBOL -4010 +85°C 
(V) 

MIN. MAX. 

Maximum Clock Frequency fm .. 5* -
MR Pulse Width tw 5 -

CP Pulse Width tw 5 -

Setup Time tsu 5 -

Hold Time tH 5 -

Removal Time tREM 5 -

*Min. is @ 4.5 V 
Min. is @4.75 V for 0 to HO°C 

SWITCHING CHARACTERISTICS: ACT Series; t" If = 3 ns, CL = 50 pF 

Vee 
010+70°C 

CHARACTERISTICS SYMBOL -4010 +85°C 
(V) 

MIN. MAX. 

Propagation Delays: 
CPto On tPL~ 5* 2.7 13.3 

MROn t"HL 5 2.9 14.2 

Power Dissipation Capacitance Cpot -
Input Capacitance C, - - 10 

CD54/74AC164 
CD54/74ACT164 

-4010 +125°C(74) 
-55 10 +125°C(54) UNITS 
MIN. MAX. 

- MHz 

- ns 

- ns 

- ns 

- ns 

- ns 

-4010 +125° C(74) 
-5510 +125°C(54) UNITS 
MiN. MAX. 

2.6 14.9 
ns 

2.7 15.8 

pF 

- 10 pF 

*5 V: min. is @ 5.5 V 
max. is @ 4.5 V. 

tCpo is used to determine the dynamic power consumption, per device. 
Po = CpoVee2 f, + ~ (CLVee2 fol + Vee Ll.lee, where fi = input frequency 

5 V: min. is @ 5.25 V for 0 to +70°C 
max. is @ 4.75 V for 0 to +70°C 

. fo = output frequency 

052 (II INPUT LEVEL 

- INPUT LEVEL 
CP Vs 

'----GNO 

92CS-38397RI 

MR 

ANY 
OUTPUT 

CP 

tPHL 

CL = output load capacitance 
Vee = supply voltage. 

,,------- INPUT LEVEL 

- GNO 

k INPUT LEVEL 
Vs 

-------- - GNO 92CS-37967RI 

CP 

1/fmax 

~PLH tpHL 
ANY 

OUTPUT - - - --- vs 

INPUT LEVEL 

os 2(1) 

OS H21 

92C5-42654 

OUTPUT 

CL 
OUTPUTIso pF 

LOAD ~ 

·FOA AC SEAlES ONLY: WHEN 

92C5-42389 

CP 

Input Level 

Input Switching Voltage, Vs 

Output Switching Voltage, Vs 

"'-___ GNO 

92CS-38398 

CD54n4AC CD54n4ACT 

Vee 3V 

0.5 Vee 1.5 V 

0.5 Vee 0.5 Vee 

Fig. 1 - Propagation delay times, setup and hold times, removal times, and test circuit. 
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CD541l4AC174 
GD54n4ACT1'74 

ep 
DO 

01 

02 

03 

04 

D. 
MR 

91 "-
i:P 3 0 
R 

4 1-1-

6 

11 

13 

14 

-ift 

.L 00 

2-01 

.~ 
02 

12-03 

iL, 04 

f~' GND 
05 
-8 
=16 Vee 

92CS-38437 

FUNCTIONAL DIAGRAM 

Product Preview 

Hex 0 Flip-Flop with Reset 

; Type Features: 
• Buffered inputs 
• Typical propagation delay: 

6.4 ns @ Vee = 5V, TA = 25°C, CL = 50 pF 

Family Features: The RCA CD54174AC174 al)d,CD54174ACT174 are hex D 
flip-flops with reset that utilize RCA's new ADVANCED 
CMOS LOGIC technology. Information at the D input is 
transferred to the Q output on the positive-going edge of 
the clock pulse, All sill flip-flops are controlled by a com
mon clock (CP) and a common reset (MR). Resetting is 
accomplished by a low-voltage level independent of the 
clock. 

• Exceeds 2-kV ESD Protection - MIL-STD 883; 
Method 3015 

• SCR-Latch-up-resistant CMOS process and circuit design 
• Speed of bipolar FAST*/AS/S with significantly 

reduced power consumption 
• Balanced Propagation delays 

The CD54AC174.and CD54ACT174 are supplied in 16-lead 
dual-in-line Geramic packages (F' suffix). The CD74AC174 
and CD74ACT174 are supplied in 16-lead dual-in-line'plastic 
packages (E suffix) and in 16-lead dual-in-line small-outline 
plastic packages (M suffix). . 

• AC types feature 1.5-V to 5.5-V operlltion and balanced 
noise. immunity at 30% of the supply. 

• ± 24 mA output drive current 
- Fanout to 15 FAST* ICs 
- Drives 50-ohm transmission lines 

*FAST is a Trademark of Fairchild Semiconductor Corp. 

RESET 

(MR) 

L 

H 

H 

H. 

TRUTH TABLE 
(EACH FLIP-FLOP) 

INPUTS 

CLOCK DATA 

CP On 

X X 

-F H 

-F L 

L X 

H = High Level (Steady State) 
L = Low level (Steady State) 
X = Irrelevant 

OUTPUTS 

On 

L 

H 

L 

00 

-F = Transition from Low to High level 
00 = Level before the Indicated Steady-State 

Input conditions were established 

,," 
File Number 1973 

140 .. ____________________________ ---------------------------------



_____________________________ Technlcal Data 

MAXIMUM RATINGS, Absolute-Maximum Values: 

CD54/74AC174 
CD54/74ACT174 

DC SUPPLY-VOLTAGE (Vcc) ............................................................................. -0.5 to 6 V 
DC INPUT DIODE CURRENT, 1,K (for V, < -0.5 V or V, > Vcc + 0.5 V) .......................................... ±20 mA 
DC OUTPUT DIODE CURRENT, 10K (for Va < -0.5 V or Va > Vcc + 0.5 V) ...................................... ±50 mA 
DC OUTPUT SOURCE OR SINK CURRENT per Output Pin, 10 (for Va > -0.5 V or Va < Vcc + 0.5 V) .............. ±50 mA 
DC Vcc or GROUND CURRENT (Icc or IGNo) ..................... ; ......................................... ±100 mA' 
POWER DISSIPATiON PER PACKAGE (Po): 

ForTA=-55 to +100°C (PACKAGE TYPE F) ................. ; ............................................ 500mW 
For T A = +100 to +125° C (PACKAGE TYPE F) ............................... Derate Linearly at 8 mW/o C to 300 mW 
For T A = -40 to +100° C (PACKAGE TYPE E) ............................................................. 500 mW 
For TA = +100 to +125°C (pACKAGE TYPE E) .; ............................. Derate Linearly at 8 mW/oC to 300 mW 
For TA = -40 to HO°C (PACKAGE TYPE M) .............................................................. 400 mW 
For TA = +70 to +125°C (PACKAGE TYPE M) ................................ Derate Linearly at 6 mW/oC to 70 mW 

OPERATING-TEMPERATURE RANGE (TA): 
PACKAGE TYPE F ............................................................................... -55 to +125°C 
PACKAGE TYPE E, M ............................................................................. -40 to +125°C 

STORAGE TEMPERATURE (T stg) .....••.......••............•........•••......•..........•••........• -65 to +150° C 
LEAD TEMPERATURE (DURING SOlDERING): 

At distance 1/16 ± 1/32 in. (1.59 ± 0.79 mm) from case for 10 s maximum .................................... +265°C 
Unit inserted into PC board min. thickness 1/16 in. (1.59 mm) with solder contacting lead tips only ............. +300°C 

'(For up to 4 outputs per device; add ± 25 rnA .for each additional output.) 

RECOMMENDED OPERATING CONDITIONS: 
For maximum reliability, normal operating conditions should be selected so that operation is always within the 
following ranges: . 

CHARACTERISTICS 

Supply-Voltage Range, Vcc': 
(For TA = Full Package-Temperature Range) 

AC Types 
ACT Types 

DC Input or Output Voltage, V" Vo 

Operating Temperature, TA: 
CD74 Types 
CD54 Types 

Input Rise and Fall.Slew Rate, dt/dv 
at 1.5 V to 3 V (AC Types) 
at 3.6 V to 5.5 V (AC Types) 
at 4.5 V to 5.5 V (ACT Types) 

'Unless otherwise specified, all voltages are referenced to ground. 

MA' 
00 2 

DO 3 

0' 
a, 

02 

02 

GNO 

16 Vee 

15 05 

14 05 

13 04 

12 Q4 

11 03 

10 03 

cp 

TOP VIEW 
TERMINAL ASSIGNMENT 

LIMITS 

MIN. MAX. 

1.5 5.5 
4.5 5.5 

0 Vcc 

-40 +125 
-55 +125 

0 50 
0 20 
0 10 

UNITS 

V 
V 

V 

°C 
°C 

ns/V 
ns/V 
ns/V 
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CD54l74ACt74 
CD54/74ACT174 

STATIC ELECTRICAL CHARACTERISTICS: AC Series 

TEST CONDITIONS 
CHARACTERISTICS 

V, 10 
(V) (mA) 

High-Level Input 
Voltage V,H 

Low-Level Input 
Voltage V,L 

High-Level Output -0.05 
Voltage VOH V,H -0.05 

or -0.05 

V,L -4 

-24 

# -75 

* -50 

Low-Level Output 0.05 
Voltage VOL V,H 0.05 

or 0.05 

V,L 12 

24 

# 75 

* ,50 

Input Leakage Vee 
Current I, or 

GND 

Quiescent Supply Vee 
Current, MSI Icc or 0 

GND 

Vee 
(V) 

MIN. 

1.5 1.2 

3 2.1 

5.5 3.85 

1.5 -

3 -

5.5 -
1.5 1.4 

3 2.9 

4.5 4.4 

3 2.58 

4.5 3.94 

5.5 -
5.5 -
1.5 -

3 -

4.5 -

3 -
4.5 -

5.5 -

5.5 -

5.5 -

5.5 -

AMBIENT TEMPERATURE (T J - °C 

+25 o to:l'70 ,40 to +125(74) 
-40 to +85 , -55 to +125(54) UNITS 

MAX. MIN. MAX •. M,IN. MAX. 

- 1.2 - 1.2 -
--: 2.1 - 2.1 - V 

- .3,85 - 3.85 -
0.3 ;~ 0.3 - 0.3 

0.9 - 0.9 - 0.9 V 

1.65 - 1.65 - 1.65 

- 1.4 - 1.4 -. 
- 2.9 - 2.9 -

- 4.4 - .4.4 -' 
- 2.48 - 2.4 - V 

- 3.8 - 3,7 -
- 3.85 - - -
- - - 3;85 -
0.1 - 0.1 - 0.1 

0.1 - 0.1 - 0.1 

0.1 - 0.1 - 0.1 V 

0.36 - 0.44 - 0.5 

0.36 - 0.44 - 0.5 

- - 1.65 - -

- - - - 1.65 

±0.1 - ±1 - ±1 p.A 

8 - 80 - 160 pA 

#Test one output at a time for a 1-second maximum duration. Measurement is made by forcing current and measuring voltage to minimize 
power dissipation. 

'Test verifies a minimum 5O-ohm transmission-line~rive capability for 74AC/ACT Series, 75 ohms for 54AC/ACT Series. 
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STATIC ELECTRICAL CHARACTERISTICS: ACT Series 

CD54n4AC174 
CD54/74ACT174 

AMBIENT TEMPERATURE (T A) - 0 C 

TEST CONDITIONS 
+25 

o to +70 -40 to +125(74) 
CHARACTERISTICS Vee -40 to +85 -55 to +125(54) UNITS 

V, 10 (V) 

(V) (mA) MIN. MAX. MIN. MAX. MIN. MAX. 

High-Level Input 4.5 
Voltage V,H to 2 - 2 - 2 - V 

5.5 

Low-Level Input 4.5 
Voltage V,L to - 0.8 - 0.8 - 0.8 V 

5.5 

High-Level Output V,H -0.05 4.5 4.4 - 4.4 - 4.4 -
Voltage VOH or -24 4.5 3.94 - 3.8 - 3.7 -

V'L V 
# -75 5.5 - - 3.85 - - -. -50 5.5 - - - - 3.85 -

Low-Level Output V,H 0.05 4.5 - 0.1 - 0.1 - 0.1 
Voltage VOL or 

24 4.5 - 0.36 - 0.44 - 0.5 V,L V 
# 75 5.5 - - - 1.65 - -. 50 5.5 - - - - - 1.65 

Input Leakage Vee 
Current I, or 5.5 - ±0.1 - ±1 - ±1 f.lA 

GND 

Quiescent Supply Vee 
Current, MSI lee or 0 5.5 - 8 - 80 - 160 f.lA 

GND 

Additional Supply 
4.5 Current per Input Pin Vee-2.1 to - 2.4 - 2.8 - 3 mA 

TTL Inputs High 81ee 
1 Unit Load 5.5 

#Test one output at a time for a 1-seeond maximum duration. Measurement is made by forcing current and measuring voltage to minimize 
power dissipation. 

·Test verifies a minimum 50-ohm transmission-line-drive capability for 74AC/ACT Series, 75 ohms for 54AC/ACT Series. 

ACT INPUT LOADING TABLE 

INPUT UNIT LOADS· 

Dn, MR 0.5 
CP 0.83 

·Unit load is Ll.lcc limit specified in Static 
Characteristics Chart, e.g., 2.4 rnA max. @ 25° C. 
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CD54/74AC174 
CD54n4ACT174 

PREREQUISITE FOR SWITCHING: AC Series 

CHARACTERISTICS 

Data to CP 
Setup Time 

Hold Time 

Removal Time 
MR toCP 

MR Pulse 
Width 

CP Pulse 
Width 

CP Frequency 

*3.3 V: min. is @ 3 V 
t5 V: min. is @ 4.5 V 
5 V: min is@4.75 V for 0 to +70°C 

SYMBOL 

Isu 

tH 

tREM 

tw 

tw 

fMAX 

Vee 
(V) 

1.5 
3.3· 
5t 

1.5 
3.3 
5 

1.5 
3.3 
5 

1.5 
3.3 
5 

1.5 
3.3 
5 

1.5 
3.3 
5 

SWITCHING CHARACTERISTICS: AC Series; t.. t, = 3 ns, Cl = 50 pF 

Vee CHARACTERISTICS SYMBOL (V) 

Propagation Delays: 
tPLH 

1.5 
CPto On tPHl 

3.3· 
5t 

MR to On 
tPLH 

1.5 
3.3 

tpHl 
5 

Power Dissipation Capacitance Cpo§ -
Input Capacitance C, -

o to +70°C -40 to +125° C(74) 
-40.to +85° C -55 to +125° C(54) UNITS 

MIN. MAX. MIN. MAX. 

- -
- - ns 
- -

- -
- - ns 
- -

- -
- - ns 
- -

- -
- - ns 
- -
- -
- - ns 
- -

- -
- - MHz 
- -

Oto+70°C -40 to +125° C(74) 
-40 to +85°C -55 to +125°C(54) UNITS 

MIN. MAX. MIN. MAX. 

- 152 - 169 
3.6 16.9 3.5 18.9 ns 
2.4 12.1 2.3 13.5 

- 144 - 159 
3.5 16.1 3.4 17.8 ns 
2.3 11.5 2.2 12.7 

pF 

- 10 - 10 pF 

*3.3 V: min. is @ 3.6 V 
max. is@3V 

§C~o is used to determine the dynamic power consumption, per flip-flop. 

t5 V: min. is @ 5.5 V 
max. is @ 4.5 V 

5 V: min. is @5.25 V for 0 to +70°C 
max. is @4.75 V for 0 to +70°C 

Po = Cpo Vee2 f; + I (Cl Vee'fol where f; = input frequency 
fa = output frequency 

Cl = output load capacitance 
Vee = supply voltage. 
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PREREQUISITE FOR SWITCHING: ACT Series 

CHARACTERISTICS SYMBOL 

Data to CP 
tsu Setup Time 

Hold Time tH 

Removal Time 
tREM fiiWi to CP 

MR Pulse Width tw 

CP Pulse Width 
tw 

CP Frequency fMAx 

t5 V: min. is @ 4.5 V 
5 V: min. is @4.75 V for a to +70°C 

Vee 
Oto+70°C 

-40 to +85°C 
(V) 

MIN. MAX. 

5t -

5 -

5 -

5 -

5 -

5 -

CD54n4AC174 
CD54/74ACT174 

-40 to +125°C(74) 
-55 to +125° C(54) UNITS 

MIN. MAX. 

- ns 

- ns 

- ns 

- ns 

- ns 

- MHz 

SWITCHING CHARACTERISTICS: ACT Series; t" tf = 3 ns, CL = 50 pF 

Vee 
o to +70°C -40 to +125° C(74) 

CHARACTERISTICS SYMBOL -40 to +85°C -55 to +125°C(54) UNITS (V) 
MIN. MAX. MIN. MAX. 

Propagation Delays: tPLH 

CP to an tPHL 5t 2.5 12.6 2.4 14 ns 

MR toOn 
tPLH 

5 2.6 12.7 .. 2.5 14.2 ns 
tPHL 

Power Dissipation Capacitance Cpo§ - pF 

Input Capacitance C, - - 10 - 10 pF 

tmin. is @ 5.5 V 
max. is @ 4.5 V 

§Cpo is used to determine the dynamic power consumption, per flip-flop. 

INPUT 
LEVEL 

INPUT 
LEVEL 

Po = Cpo Vee2 f, + ~ (CL. Vee2 fo) + Vee 81ee where f, = input frequency 

min. is@ 5.25 V for a to +70°C 
max. is @ 4.75 V for a to +70°C 

Fig. 1 - Propagation delay times and clock pulse width. 

tsulH~ ,..-__ _ 

Vs 

92CS- 369S4RI 
Fig. 3 - Prerequisite for clock. 

Input Level 

Input Switching Voltage, Vs 

Output Switching Voltage, Vs 

INPUT 
LEVEL 

fo = output frequency 
CL = output load capacitance 

Vee = supply voltage. 

t rem 

C'8444 
Fig. 2 - Prerequisite and propagation delay times for master reset. 

OUTPUT 

·FOR AC SERIES ONLY: WHEN 

Vee = 1.5Y,RL = 1 kO 

Fig. 4 - Test circuit. 

CD54174AC CD54/74ACT 

Vee 3V 

0.5 Vee 1.5V 

0.5 Vee 0.5 Vee 
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CD54fl4AC175 
CD54n4ACT175 

DO---''I---~--l 

CP ---''1---1 
MR'-'+f:>O-.-:--+-l 
D1 --'''I---I--+-l 

02 12 

03 13 

GND~B 

QO' 

Q3 

VCC"6 L-___ ==.l 92CS-3 •• 5001 

FUNCTIONAL DIAGRAM 

Product Preview 

Quad D Flip-Flop with Reset 

Type Features: 
• Buffered inputs 
• Typical propagation delay: 

6.4 ns@ Vee = 5 V, TA = 25°C, CL = 50 pF 

Family Features: The RCA CD54174AC175 and CD54174ACT175 are quad 
D flip-flops with reset that utilize RCA's new ADVANCED 
CMOS LOGIC technologr,. Information at the D input is 
transferred to the 0 and 0 outputs on the positive-going 
edge of the clock pulse. All four flip-flops are controlled by 
a common clock (CP) and a common reset (MR). Resetting 
is accomplished by a LOW logic level independent of the 
clock. 

• Exceeds 2-kV ESD Protection - MIL-STD-883, 
Method 3015 

• SCR-Latchup-resistant CMOS process and circuit design 
• Speed of bipolar AST"/AS/S with significantly 

, reduced power consumption ' 
• Balanced propagation delays 

The CD54AC/ACT175 are supplied in 16-lead dual-in-line 
ceramic paCkages (F suffix). The CD74AC/ACT164 are 
supplied in 16-lead dual-in-line plastic packages (E suffix) 
and in 16-lead dual-in-line small-outline plastic packages (M 
suffix). 

• AC types feature 1.5-V to 5.5-V operation and balanced 
noise immunity at 30% of the supply 

• ± 24-mA output drive current 
- Fanout to 15 FAST" ICs 
- Drives 50-ohm transmission lines 

"FAST is a Trademark of Fairchild Semiconductor Corp. 

TRUTH TABLE 
(EACH FLIP-FLOP) 

INPUTS OUTPUTS 

RESET CLOCK DATA 
(MR) CP On 

L X X 

H ---' H 

H ---' ,L 

H L X 

H = High level (steady state) 
L = Low level (steady state) 
X = Irrelevant 

On 

L 

H 
L· 

00 

---' = Transition from low to high level 
00, 00 = Levels before the indicated steady-state 

input conditions were established 

On 

H 

L 

H 

00 

File Number 1964 
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MAXIMUM RATINGS, Absolute-Maximum Values: 

CD54/74AC175 
CD54n4ACT175 

DC SUPPLY-VOLTAGE (Vee)· ..................... '.' ...................................................... -0.5 to 6 V 
DC INPUT DIODE CURRENT, 10K (for V, < -0.5 V or V, > Vee + 0.5 V) ............................................ ±20 mA 
DC OUTPUT DIODE CURRENT, 10K (for Vo < -0.5 V or Vo > Vee + 0.5 V) ........................................ ±50 mA 
DC OUTPUT SOURCE OR SINK CURRENT per Output Pin, 10 (for Vo > -0.5 V or Vo < Vee + 0.5 V) ......•......... ±50 mA 
DC Vee or GROUND CURRENT (lee or IGNo) ................................................................ ±100 mA" 
POWER DISSIPATION PER PACKAGE (Po): 

For TA =-55 to +1 00° C (PACKAGE TYPE F) .............................................................. 500mW 
For TA = +100 to +125°C (PACKAGE TYPE F) ................................. Derate Linearly at 8 mW/oC to 300 mW 
For TA = -40 to +1OO°C (PACKAGE TYPE E) .............................................................. 500 mW 
For TA;:= +100 to +125°C (PACKAGE TYPE E) ................................. Derate Linearly at 8 mW/oC to 300 mW 
For T A = -40 to +70° C (PACKAGE TYPE M) ............................................................... 400 mW 
For TA = +70 to +125°C (PACKAGE TYPE M) .................................. Derate Linearly at 6 mW/oC.to 70 mW 

OPERATING-TEMPERATURE RANGE (TA): 
PACKAGE TYPE F ................................................................................ -55 to +125°C 
PACKAGE TYPE E, M ............................................................................. -40 to +125°C 

STORAGE TEMPERATURE (T.,.) ....................................... , ..............•.............. -65 to +150°C 
LEAD TEMPERATURE (DURING SOLDERING): 

At distance 1/16 ± 1132 in. (1.59 ± 0.79 mm) from case for 10 s maximum ..................................... +265°C 
Unit inserted into PC board min. thickness 1/16 in. (1.59 mm) with solder contacting lead tips only ............... +300°C 

'(For up to 4 outputs per device; add ± 25 rnA for each additional output.) 

RECOMMENDED OPERATING CONDITIONS: 
For maximum reliability, normal operating conditions should be selected so that operation is always within the 
following ranges: 

CHARACTERISTIC 

Supply-Voltage Range, Vee': 
(For TA = Full Package-Temperature Range) 

ACTypes 
ACT Types 

DC Input or Output Voltage, V" Vo 

Operating Temperature, TA: 
CD74 Types 
CD54 Types 

Input Rise and Fall Slew Rate, dVdv 
at 1.5 V to 3 V (AC Types) 
at 3.6 V to 5.5 V (AC Types) 
at 4.5 V to 5.5 V (ACT Types) 

'Unless otherwise specified. all voltages are referenced to ground. 

MA' 
00 2 

Co 3 

DO 

0' 

0' 

GNO 

16 Vee 

15 03 

14 OJ 

13 
03 

12 D2 

11 Q2 

10 02 

CP 

TERMINAL ASSIGNMENT 

LIMITS 

MIN. MAX. 

1.5 5.5 
4.5 5.5 

0 Vee 

-40 +125 
-55 +125 

0 50 
0 20 
0 10 

UNITS 

V 
V 

V 

°C 
·C 

nsN 
nsN 
nsN 
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CD54n4AC175 
CD54n4ACT175 ' 

STATIC ELECTRICAL CHARACTERISTICS: AC Series 

TEST CONDITIONS 
CHARACTERISTICS 

V, 10 
(V) (mA) 

High"Level Input 
Voltage V,H 

Low-Level Input 
Voltage V,L 

High-Level Output -0.05 
Voltage VOH V,H -0.05 

or' -0.05 

V,L -4 

-24 

# -75 . -50 

Low-Level Output 0.05 
Voltage VOL V,H 0.05 

or 0.05 

V,L 12 

24 

# 75 . 50 

Input Leakage Vee 
Current I, or 

GND 

Quiescent Supply , Vee 
Current. MSI lee or 0 

GND 

Vee 
(V) 

MIN. 

1.5 1.2 

3 2.1 

5.5 3.85 

1.5 -
3 -

5.5 -

1.5 1.4 

3 2.9 

4.5 4.4 

3 2.58 

4.5 3.94 

5.5 -
5.5 -
'1;5 -

3 -
4,5 -

3 -
4.5 -
5,5 -

5.5 -

5.5 -

5.5 -

AMBIENT ,TEMPERATURE (TJ - 0 C 

+25 
o to +70 -40 to +125(74) 

-4010+85 -55 to +125(54) UNITS 

MAX. MIN. MAX. ' MIN. MAX. 

- 1.2 ,- 1.2 -

- 2.1 - 2.1 - V 

- 3.85 - 3.85, -
0.3 ,'':'" 0.3 - 0.3 

0.9 - 0.9 - 0.9 V 

1.65 - 1.65 - 1.65 

- 1.4 - 1.4 -
- 2.9 " -, 2,9 -
- 4.4 - 4.4 -

,', - 2.48 - 2.4 - V 

- 3.8 - 3.7 -
- 3.85 - - -
- - - 3,85 - , 
0,1 - 0.1, - 0.1 

0.1 - 0.1 - 0.1 

0,1 - 0,1 - 0.1 

0.36 - 0.44 - 0.5 V 

0.36 - 0.44 - '0,5 ' 

- - 1.65 - -

- - - - 1.65 

±0.1 - ±1 - ±1 pA 

8 - 80 - 160, pA , 

#Test one output at a time for a 1-second maximum duration, Measurement is made by forCing current and measuring voltage to minimize 
power dissipation. 

'Test verifies a minimum 50-ohm transmission-line-drive capability for 74AC/ACT Series, 75 ohms for 54AC/ACT Series, 
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CD54/74AC175 
CD54n4ACT175 

STATIC ELECTRICAL CHARACTERISTICS: ACT Series 

AMBIENT TEMPERATURE (TA) - °C 

TEST CONDITIONS 
+25 

o to +70 -40 to +125(74) 
CHARACTERISTICS Vee -40 to +85 -55 to +125(54) UNITS 

VI 10 (V) 

(V) (mA) 
MIN. MAX. MIN. MAX. MIN. MAX. 

High-Level Input 4.5 
Voltage VIH to 2 - 2 - 2 - V 

5.5 

Low-Level Input 4.5 
Voltage VIL to - 0.8 - 0.8 - 0.8 V 

5.5 

High-Level Output VIH -0.05 4.5 4.4 - 4.4 - 4.4 -
Voltage VOH or 

-24 4.5 3.94 3.8 3.7 VIL - - -
V 

# -75 5.5 - - 3.85 - - -
, -50 5.5 - - - - 3.85 ~ 

Low-Level Output VIH 0.05 4.5 - 0.1 - 0.1 - 0.1 
Voltage VOL or 

VIL 24 4.5 - 0.36 - 0.44 - 0.5 
V 

# 75 5.5 - - - 1.65 - -
, 

50 5.5 - - - - - 1.65 

I nput Leakage Vee 
Current " or 5.5 - ±0.1 - ±1 - ±1 IlA 

GNO 

Quiescent Supply Vee 
Current, MSI lee or 0 5.5 - 8 - 80 - 160 IlA 

GNO 

Additional Quiescent Supply 
4.5 Current per Input Pin Vee-2.1 to - 2.4 - 2.8 - 3 mA 

TTL Inputs High alee 
1 Unit Load 5.5 

#Test one output at a time for a l-second maximum duration. Measurement is made by forcing current and measuring voltage to minimize 
power dissipation. 

'Test verifies a minimum 50-ohm transmission-line-drive capability for 74AC/ACT Series. 75 ohms for 54AC/ACT Series. 

ACT INPUT LOADING TABLE 

INPUT UNIT LOAD* 
On 0.58 
MR 0.67 
CP 0.92 

'Unit load is alec limit specified in Static Characteristics 
Chart, e.g., 2.4 mA max. @2SoC. 
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CD54/74AC175 
CD54n4ACT175 

PREREQUISITE FOR SWITCHING: AC Series 

CI:tARACTERISTICS 

Data to CP Setup Time 

Hold Time 

Removal Time 
MR to CP 

MR Pulse Width 

CP Pulse Width 

CPFrequency 

*3.3 V: min. is @ 3 V 
t5 V: min. is @ 4.5 V 
5 V: min is @ 4.75 V for 0 to HO°C 

SYMBOL 

tSu 

tH 

tREM 

tw 

tw 

fMAX 

Vee 
(V) 

1.5 
3.3" 
5t 

1.5 
3.3 
5 

1.5 
3.3 
5 

1.5 
3.3 
5 

1.5 
3.3 
5 

1.5 
3.3 
5 

SWITCHING CHARACTERISTICS: AC Series; t" .. = 3 ns, CL = 50 pF 

Vee CHARACTERISTICS SYMBOL (V) 

Propagation Delays: tPLH 1.5 
.CPto 0, Q tPHL 3.3" 

5t 

MRtoO, a 
tPLH 

1.5 

tPHL 
3.3 
5 

Power Dissipation Capacitance Cpo§ -
Input Capacitance C, -

o to +70°C -40 to +12S0C(74) 
-40 to +8So C -5510 +12S0 C(S4) UNITS 

MIN. MAX. MIN. MAX. 

- -
- - ns 
- -

- -
- - ns 
- -
- -
- - ns 
- -

- -
- - ns 
- -

- -
- - ns 
- -

- -
- - MHz 
- -

Oto+70°C -40 to +12S0C(74) 
-40 to +85°C -55 to +12S0 C(S4) UNITS 

MIN. MAX. MIN. MAX. 

- 136 - 153 
3.3 15.3 3.1 17.1 ns 
2.2 10.9 2.1 12.2 

- 151 - 169 
3.7 16.9 3.5 18.9 ns 
2.4 12.1 2.3 13.5 

pF 

- 10 - 10 pF 

*3.3 V: min. is @ 3.6 V. 
max. is@3V. 

§Cpo is used to determine the dynamic power consumption, per flip-flop. 
Po = CpoVee2 f, + I (CLVee2 fo> where fi = input frequency 

t5 V: min. is @ 5.5 V. 
max. is @ 4.5 V. 

min. is@5.25VforOto+70°C 
max. is @4.75VforOto +70°C 

. fo = output frequency 
CL = output load capacitance 

Vee = supply voltage. 
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PREREQUISITE FOR SWITCHING: ACT Series 

Vee CHARACTERISTICS SYMBOL (V) 

Data to CP Setup Time tsu 5t 

Hold Time tH 5 

Removal Time 
tREM 5 MRtoCP 

MR Pulse Width tw 5 

CP Pulse Width tw 5 

CP Frequency fmax 5 

t min. is@4.5V 
min. is @ 4.75 V for 0 to +70°C 

Oto +70°C 
-40 to +85°C 

MIN. MAX. 

-

-
-

-

-
-

CD54/74AC175 
CD54n4ACT175 

-40 to +125° C(74} 
-55 to +125° C(54} UNITS 
MIN. MAX. 

- ns 

- ns 

- ns 

- ns 

- ns 

- MHz 

SWITCHING CHARACTERISTICS: ACT Series; t" I, = 3 ns, CL = 50 pF 

Vee 
010 + 70°C -40 to +125°C(74} 

CHARACTERISTICS SYMBOL -40 10 +85°C -55 to +125° C(54} UNITS (V) 
MIN. MAX. MIN. MAX. 

Propagation D~lays: 
CPtoO,O tPLH 5t 2.4 12.1 2.3 13.5 ns 

MR toO, 0 tpHL 
5 2.7 13.3 2.5 14.9 ns 

Power Dissipation Capacitance Cpo§ - pF 

Input Capacitance C, - - 10 - 10 pF 

t min. is @ 5.5 V 
max. is @ 4.5 V 

§Cpo is used to determine the dynamic power consumption, per flip-flop. 
Po = CpoVee2 f; + I (CLVee2 fo) + Vee A lee where fi = input frequency 

fo = output frequency min. is @ 5.25 V for Oto +70°C 
max. is @ 4.75 V for 0 to +70°C 

Fig. 1 - Propagation delay times and·clock pulse width. 

INPUT 
LEVEL 

92CS - 36')5,,111 

Fig. 3 - Prerequisite for clock. 

Input Level 

Input Switching Voltage, Vs 

Output Switching Voltage, Vs 

INPUT LEVEL 

CP 

CL = output load capacitance 
Vee = supply voltage. 

'w 

. €'PHL 
~ S-----\r-
Q _____ ...J _____ .....Jt ...... __ 

92CS- 36952 

Fig. 2 - Prerequisite and propagation delay times for master reset. 

OUTPUT 

'FOA AC SEA'ES ONLY: WHEN 

VCC ~ 1.5 V, AL ~ 1 kn 
92C5-4238'3 

Fig. 4 - Test circuit. 

CD54n4AC CD54n4ACT 

Vee 3V 

0.5 Vee 1.5 V 

0.5 Vee 0.5 Vee 
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CD54/74AC191 
CD54n4ACT191 

LOA 0 ENABLE 14 2 Q I BINARY 

ASYN, PARALLEL "" ';::5L:JC=-'l, .3 ao} 
Presettable Synchronous 4-Bit Binary 
Up/Down Counter 

CLOCK Q2 OUTPUTS Type I'eiliures: 
• Buffered inputs 

UP/DOWN 03 

:: Tc'b'tr.J¥AL 
• Typical propagation delay: 

RIPPLE CLOC K 
12.8 ns@ Vcc = S V, TA = 2SoC, CL = SO pF 

FUNCTIONAL DIAGRAM 

The GElRCA-CDq4fi4AC191 and CDS4fi4ACT191 are asyn
chronously presettable binary up/down synchronous count
ers that utilize GE/RCA's new ADVANCED CMOS LOGIC 
technology. Presetting the counter to the number on preset 
data inputs (Po-P3) is accomplished by setting LOW the 
asynchronous parallel load input (PL). Counting occurs 
when PL is HIGH, Count Enable (CE) is LOW, and the 
Up/Down (U/D) input is either LOW for up-counting or 
HIGH for down-counting. The counter is incremented or 
decremented synchronously with the LOW-to-HIGH transi
tion of the clock. 

When an overflow or underflow of the counter occurs, the 
Terminal Count (TC) output, which is LOW during count
ing, goes HIGH and remains HIGH for one clock cycle. This 
output can. be used for look-ahead carry in high-speed cas
cading (see Fig. 4). The TC output also initiates the Ripple 
Clock (Fie) output which, normally HIGH, goes LOW and 
remains LOW for the low-level portion of the clock pulse. 
These counters can be cascaded using the Ripple Count 
output. 

The CD54AC/ACT191 are supplied in 16-lead dual-in-line 
ceramic packages (F suffix). The CD74AC/ACT191 are sup
plied in 16-lead dual-in-line plastic packages (E suffix) and 
in 16-lead dual-in-line small-outline plastic packages (M 
suffix). 

TRUTH TABLE 

INPUTS 
PL CE UfO 
H L L 
H L H 
L X X 
H H X 

~ote: _ 
u/D or CE should be changed 
only when clock is high. 
X = Don't care. 

CP 
FUNCTION 

-' Count Up 

-' Count Down 
X Asyn. Preset 
X No Change 

-..r- = Low-to-high clock 
transition. 

Family Features: 
• Exceeds 2-kV ESD Protection - MIL-STD-883, 

Method301S 
• SCR-Latchup-resistant CMOS process and circuit design 
• Speed of bipolar FAST*/AS/S with significantly 

reduced power 
• Balanced propagation delays 
• AC types feature 1.S-V to S.S-V operation and balanced 

nOise immunity at 30% of the supply. 
• ± 24-mA output drive current 

- Fanout to 15 FAST* ICs 
- Drives SO-ohm transmission lines 

*FAST is a Trademark of Fairchild Semiconductor Corp. 

P1 18 Vcc 
01 15 PO 

QO 
3 14 cp 

CE 4 13 Rc 
UfO 5 12 

TC 

02 
8 11 PI 

03 10 
P2 

GND 8 9 
P3 

92CS-38521 

TERMINAL ASSIGNMENT 

File Number 1911 
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MAXIMUM RATINGS, Absolute-Maximum Values: 

CD54n4AC191 
CD54/74ACT191 

DC SUPPLY-VOLTAGE (Vee) ............................................................................. -0.5 to 6 V 
DC INPUT DIODE CURRENT, 1,K (for V, < -0.5 V or V, > Vee + 0.5 V) .......................................... ±20 mA 
DC OUTPUT DIODE CURRENT, 10K (for Vo < -0.5 V or Vo > Vcc + 0.5 V) ...................................... ±50 mA 
DC OUTPUT SOURCE OR SINK CURRENT per Output Pin, 10 (for Vo > -0.5 V or Vo < Vee + 0.5 V) ...... , ....... ±50 mA 
DC Vcc or GROUND CURRENT (lee or IGNo) ............................................................... ±100 mA' 
POWER DISSIPATION PER PACKAGE (Po): 

For TA = -55 to +1OO°C (PACKAGE TYPE F) ............................................................... 500 mW 
For TA = +100 to +125°C (PACKAGE TYPE F) ............................... Derate Linearly at 8 mW/oC to 300 mW 
For TA = -40 to +100°C (PACKAGE TYPE E) ............................................................. 500 mW 
For TA = +100 to +125°C (PACKAGE TYPE E) ............................... Derate Linearly at 8 mW/oC to 300 mW 
For TA = -40 to +70°C (PACKAGE TYPE M) ..........•................................................... 400 mW 
For TA = +70 to +125°C (PACKAGE TYPE M) ................................ Derate Linearly at 6 mW/oC to 70 mW 

OPERATING-TEMPERATURE RANGE (TA): 
PACKAGE TYPE F ............................................................................... -55 to +125°C 
PACKAGE TYPE E, M ............................................................................ -40 to +125°C 

STORAGE TEMPERATURE (Tstg) ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• -65 to +150°C 
LEAD TEMPERATURE (DURING SOLDERING): 

At distance 1/16 ± 1/32 in. (1.59 ± 0.79 mm) from case for 10 s maximum .................................... +265°C 
Unit inserted into PC board min. thickness 1/16 in. (1.59 mm) with solder contacting lead tips only ............. +300°C 

"(For up to 4 outputs per device: add ± 25 mA for each additional output.) 

RECOMMENDED OPERATING CONDITIONS: 
For maximum reliability, normal operating conditions should be selected so that operation is always within the 
following ranges: 

CHARACTERISTIC 
LIMITS 

MIN. MAX. 

Supply-Voltage Range, Vcc": 
(For TA = Full Package-Temperature Range) 

AC Types 1.5 5.5 
ACT Types 4.5 5.5 

DC Input or Output Voltage, V" Vo a Vcc 

Operating Temperature, TA : 

CD74 Types -40 +125 
CD54 Types -55 +125 

Input Rise and Fall Slew Rate, dtldv 
at 1.5 V to 3 V (AC Types) a 50 
at 3.6 V to 5.5 V (AC Types) a 20 
at 4.5 V to 5.5 V (ACT Types) a 10 

'Unless otherwise specified, all voltages are referenced to ground. 

UNITS 

V 
V 

V 

°C 
°C 

nsN 
nsN 
nsN 
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CD54n4AC19t 
CD54114ACT191 
STATIC ELECTRICAL CHARACTERISTICS: AC Series 

TEST CONDITIONS 
CHARACTERISTICS 

V, 10 
(V) (mA) 

High·Levellnput 
Voltage V'H 

Low-Level Input 
Voltage V'L 

High-Level Output -0.05 
Voltage VOH -

V'H -0.05 

or -0.05 

V'L -4 

-24 

# -75 
, 

-50 

Low-Level Output 0.05 
Voltage VOL 

V'H 0.05 

or 0.05 

V'L 12 

24 

# 75 
, 

50 

Input Leakage Vee 
Current I, or 

GND 
Quiescent Supply Vee 

Current, MSI lee or 0 
GND 

. Vee 
(V) 

MIN. 

1.5 1.2 

3 2.1 

5.5 3.85 

1.5 -
3 -

5.5 -
1.5 1.4 

3 2.9 

4.5 4.4 

3 2.58 

4.5 3.94 

5.5 -
5.5 -

1.5 -' 

3 -
4.5 -

3 -
4.5 -

5.5 -
5.5 -

5.5 -

5.5 -

AMBIENT TEMPERATUR.E (TA) • • C 

+25 010+70 -40 10 +125(74) 
·4010 +85 .55 10 +125(54) UNITS 

MAX. MIN. MAX. MIN. MAX. 

- 1.2 - 1.2 -

- 2.1 - 2.1 - V 

- 3.85 - 3.85 -
0.3 - 0.3 ~ 0.3 

0.9 - 0.9 - 0.9 V 

1.65 - 1.65 - 1.65 

- 1.4 - 1.4 -
- 2.9 - 2.9 -

- 4.4 -'- 4.4 -
- 2.48 - 2.4 - V 

- 3.8 - 3.7 -

- 3.85 - - -
- - - 3.85 -

0.1 .- 0.1 . - 0.1 

0.1 - 0.1 - 0.1 

0.1 - 0.1 - 0.1 

0.36 - 0.44 - 0.5 V 

0.36 - 0.44 - 0.5 

- - 1.65 - -

- - - - 1.65 

±0.1 - ±1 - ±1 J.lA 

8 - 80 - 160 J.lA 

#Test one output at a time:for a 1-second maximum duration. Measurement is made by forcing current and measuring voltage to minimize 
power dissipation. 

'Test verifies a minimum 50-ohm transmission-line-drive capability for 74AC/ACT Series, 75 ohms for 54AC/ACT Series. 
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CD54n4AC191 
CD54n4ACT191 

STATIC ELECTRICAL CHARACTERISTICS: ACT Series . 
AMBIENT TEMPERATURE (TA) - °C 

TEST CONDITIONS 
+25 010 +70 -40 10 +125(74) 

CHARACTERISTICS Vee -4010 +85 -55 10 +125(54) UNITS 

VI 10 (V) 

(V) (mA) 
MIN. MAX. MIN. MAX. MIN. MAX. 

High-Level Input 4.5 
Voltage VIH to 2 - 2 - 2 - V 

5.5 

Low-Level Input 4.5 
Voltage VIL to - 0.8 - 0.8 - 0.8 V 

5.5 

High-Level Output VIH -0.05 4.5 4.4 - 4.4 - 4.4 -
Voltage VOH or 

-24 4.5 3.94 3.8 3.7 VIL - - - V 
# -75 5.5 - - 3.85 - - -
, -50 5.5 - - - - 3.85 -

Low-Level Output VIH 0.05 4.5 - 0.1 - 0.1 - 0.1 

Voltage VOL 
or 

24 4.5 0.36 0.44 0.5 VIL - - - V 
# 75 5.5 - - - 1.65 - -
, 

50 5.5 - - - - - 1.65 

Input Leakage Vee 
Current II or 5.5 - ±0.1 - ±1 - ±1 pA 

GNO 
Quiescent Supply Vee 

Current, MSI lee or 0 5.5 - 8 - 80 - 160 pA 
GNO 

Additional Supply Current 
4.5 per Input Pill Vee-2.1 to - 2.4 - 2.8 - 3 mA 

TTL Inputs High alee 
1 Unit Load 5.5 

#Test one output at a time for a 1-seeond maximum duration. Measurement is made by forcing current and measuring voltage to minimize 
power diSSipation. 

'Test verifies a minimum 50-ohm transmission-line-drive capability for 74AC/ACT Series, 75 ohms for 54AC/ACT Series. 

ACT INPUT LOADING TABLE 

INPUT UNIT LOAD* 

PO-P3, PL 0.75 

CL, UIO, CE 0.85 

'Unit load is alee limit specified in Static 
Characteristics Chart, e.g., 2.4 mA max. @25°C. 
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CD54174AC191 
CD54/74ACT191 
PREREQUISITE FOR SWITCHING: AC Series 

CHARACTERISTICS 

Max. Frequency 

GP Pulse 
Width 

PL Pulse 
Width 

Recovery Time 

Setup Time: 
Pn to Pi:. 

GEto GP 

UfDto GP 

Hold Time: 
Pn to PL 

GEto GP 

UfD to GP 

*3.3 V: min. is @ 3 V 
t5 V: min. is @ 4.5 V 

.. 

5 V: min is@ 4.75 V for 0 to +700 G 

" 

SYMBOL 

fmax* 

tw 

tw 

tREe 

tsu 

tsu 

tsu 

tH 

tH 

tH 

, 
Vee 
(V) 

1.5 
3.3* 
5t 

1.5 
3.3 
5 

1.5 
3.3 
5 

1.5 
3.3 
5 

1.5 
3.3 
5 

1.5 
3.3 
5 

1.5 
3.3 
5 

1.5 
3.3 
5 

1.5 
3.3 
5 

1.5 
3.3 
5 

o to +70°C -40 to +125°C(74) 
-40 to +85°C -55 to +125° C(54) UNITS 

MIN. MAX. MIN. MAX. 

5 - 4.4 -
35 - 30 - MHz 
65 - 60 -

100 - 115 -
14.3 - 16 - ns 
7.6 - 8.3 -
73 - 88 -

10.2 - 12.3 - ns 
5.5 - 6 -

73 - 88 -
10.2 - 12.3 - ns 

6 - 6.5 -

50. - 53 -
7 - 7.6 - ns 

3.7 - 4 -

130 - 140 -
18 - 20 - ns 
9.7 - 10.5 -
145 - 160 -
20 - 23 - ns 
11 - 12 -

30 - 33 -
4.2 - 4.8 - ns 
2 - 2 -

0 - 0 -
0 - 0 - ns 
0 - 0 -

0 - 0 -
0 - 0 - ns 
0 - 0 -

*~plies to non-cascaded operation only. WithEscaded counters clock-to-terminal count propagation delays, count enable 
(GEl-to-clock set-up times, and count enable (GEl-to-clock hold times determine max. clock frequency. For example, with 
these AG devices@ 85°G and Vee = 5 V: . 

1 
fmax (GPl = . ..' = 35 MHz 

GP-to-TG prop. delay + GE-to-GP setup + GE-to-GP Hold 18.7 + 9.7 +0 
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SWITCHING CHARACTERISTICS: AC Series; t, tf = 3 ns, CL = 50 pF 

CHARACTERISTICS 

Propagation Delays: 
PI. to an 

Pn to an 

CPto an 

CPtoRC 

CPtoTC 

UIDto RC 

UlD to TC 

CE to RC 

Power Dissipation Capacitance 

Input Capacitance 

*3.3 V: min. is @ 3.6 V 
max. is@3V 

t5 V: min. is @ 5.5 V 
max. is @ 4.5 V 

5 V: min. is @ 5.25 V for 0 to +70°C 
max. is @ 4.75 V for 0 to +70·C 

Vee 
SYMBOL (V) 

tpLH 1.5 

tPHL 3.3* 
5t 

tPLH 1.5 

tpHL 3.3 
5 

tpLH 1.5 

tPHL 3.3 
5 

tPLH 1.5 

tPHL 3.3 
5 

tPLH 1.5 

tpHL 3.3 
5 

tpLH 1.5 

tPHL 
3.3 
5 

tPLH 1.5 

tpHL 3.3 
5 

tpLH 1.5 

tPHL 
3.3 
5 

Cpo§ -
C, -

o to +70°C 
-40 to +85°C 

MIN. MAX. 

- 180 
4.5 19.3 
2.8 13.8 

- 185 
4.4 19.6 
2.8 14 

- 195 
4.7 20.7 
3 14.8 

- 145 
3.5 15.4 
2.2 11 

- 245 
6 26.2 

3.8 18.7 

- 265 
6.5 28 
4.1 20 

- 170 
4.2 18.2 
2.6 13 

- 150 
3.6 15.5 
2.2 11.1 

96 Typ. 

- 10 

§Cpo is used to determine the dynamic power consumption, per package. 
PO = CpoVee2 fo + (CL Vee2 fo) where fi = input frequency 

fo = output frequency 
CL = output load capacitance 

Vee = supply voltage. 

CD54/74AC191 
CD54/74ACT191 

-40 to +125°C(74) 
-55 to +125·C(54) UNITS 
MIN. MAX. 

- 200 
4.3 21 ns 
2.6 15 

- 205 
4.3 21.3 ns 
2.6 15.2 

- 215 
4.4 22.4 ns 
2.7 16 

- 160 
3.4 16.8 ns 
2.1 12 

- 270 
5.5 28 ns 
3.4 20 

- 295 
6.1 30.4 ns 
3.7 21.7 

- 190 
4 19.7 ns 

2.4 14.1 

- 165 
3.4 16.9 ns 
2.1 12.1 

96 Typ. pF 

- 10 pF 
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CD54/74AC191 
CD54114ACT191 
PREREQUISITE FOR SWITCHING: ACT Series 

;" ... ,. 

CHARACTI:RISTICS SYMBOL 

Max. Frequency, fm .. t 

CP Pulse Width . tw 

PL Pulse Width tw 

Recovery Time tREe 

Setup Tl!!le: 
Pn to PL 

CEtoCP tsu 

UfDto CP .. 

Hold Time: 
Pn to PL 

CE to CP tH 

UfD to CP 

*min. is @ 4,5 V 
min. is @ 4.75 V for 0 to +700 'C 

Vee 
(V) 

5* 

5 

5 

5 

5 

5 

5 

5 

5 

5 

Oto+70°C -40 to +125°C(74) 
-40: to +115° C -55 to +125°C(54) UNITS 

MIN. MAX. MIN. MAX. 

65 - 60 - MHz 

7,6 - 8,3 - ns 

5,5 - 6 - ns 

6 - 6,5 - ns 

3,7 - 4 -
9,7 - 10,5 - ns 

11 - 12 -

2 - 2 -

0 - 0 - ns 

0 - 0 -

t~plies to non-cascaded operation only, With cascaded counters clock-to-terminal count propagation delays. count enable 
(CEl-to-clock set-up times, and count enable (CE)-to-clock hold times determine max, clock frequency, For example, with 
these ACT devices @ 85° C: 

1 
fm"" (CP) = . = 35 MHz 

CP-to-TC prop. delay + CE-to-CP setup + CE-to-CP Hold 18,7 + 9,7 +0 

SWITCHING CHARACTERISTICS: ACT Series; t, tt = 3 ns, CL = 50 pF 

.. o to +70°C 
Vee 

CHARACTERISTICS SYMBOL (V) 
-40 to +115° C 

MIN. MAX. 

PrQEagation Delays: 
PL to On 5* 3 15 

Pn to On 5 2,8 14 

CPto On 5 3 14.8 

CPtoRC tPLH 5 2,2 11 

CP to TC tPHL 5 3,8 18,7 

UfDto RC 5 4,1 20 

UfD to TC 5 2.8 13.7 

CEtoRC 5 '2.4 11.7 

Power Dissipation Capacitance CPDt - 133 Typ, 

Input Capacitance 

'Min. is @ 5.5 V 
Max. is @ 4.5 V. 

Min. is @ 5.25 V for 0 to +70°C 
Max. is @4.75 V for 0 to +70°C 

C, - -

tCPD is used to determine the dynamic power consumption, per package. 
PD = CPDVCC2 f, + (CcVee2 fo) + Vee t.lee where fi = input frequency 

fo = output frequency 
CL = output load capacitance 

Vee = supply voltage, 

10 

-40 to +125°C(74) 
-55 to +12S0 C(S4) 

MIN. MAX. 

2,8 16,3 

2,6 15,2 

2.7 16 

2,1· 12 

3.4 20 

3.7 21.7 

2.6 14.9 

2.2 12.7 

133 Typ. 

- 10 

UNITS 

ns 

pF 

pF 
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_-t,.---INPUT LEVEL 

Wavelorm1 

Waveform 3 

_~INPUTLEVEL 
PL Vs 

~w 'rec 
INPUT LEVEL 

CP 

on~ 

Waveform 5 

Waveform 7 

Wavelorm 2 

CD54/74AC191 
CD54/74ACT191 

. ~'NPUTLEVEL 

pn-.J '---
IW 

INPUT LEVEL 

On 

Wavetorm4 

On IJif/I 
Waveform 6 

Waveform 8 

The shaded areas Indicate when Ihe Input's permlHed 10 change for predictable output performance 

92CL-38403R3 

CD54174AC CD54174ACT 

Input Level Vee 3V 

Input Switching Voltage, Vs 0.5 Vee 1.5 V 

Output Switching Voltage, Vs 0.5 Vee 0.5 Vee 

Fig. 1 - Transition, propagation delay, setup and hold, and removal times. 

----______________________________ ~ __________________________ 159 

I 



Technical Data _--._..-__ -_.._-...._ ________ - ____ ---_ 

CD54/74AC191 
CD54/74ACT191, 

TIMING DIAGRAM 

LOAD~.-----------------------------

CLOCK 

DOWN/UP 

ENABLE 

I 
RIPPLE CLOCK: :.. 

113 14 15 0 1 2 2 2 1 0 15 . 14 13 
!jl-COUNT UP---, INHIBIT , I--COUNT DOWN-1 

LOAD 
Sequence: 
(1) Load (preset) to binary thirteen 
(2) Count up to fourteen, fifteen, zero, one, and two 
(3) Inhibit 
(4) Count down to one, zero, fifteen, fourteen, and thirteen , 

92CM-39402 

Fig. 2 - AC191 decode counters typical/Dad, count, and inhibit 
sequences. 

O~R~~:~~~--;--------r-------_r---_ 

92CS-38400 

Fig. 3 - Synchronous n-stage counter with paralle/ gated Te/Re. 

o~~;;~~~ -,--------<'----1'----

92CS-38401 

Fig. 4 - Synchronous n-stage counter using ripple Te/RC. 
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CD54/74AC193 
CD54/74ACT193 

ASYNC 

~~:OLLEL pi _1'-'-'J15,-,--,--,-",,-~ QO 

Presettable Synchronous 4-Bit 
Binary Up/Down Counter with Reset 

ENABLE Q1 BINARY 
MASTER 14 OUTPUTS 
RESET 

CLOCK UP 

CLOCK 
DOWN 

Q2 

03 

Type Features: 
• Buffered inputs 
• Typical propagation delay: 

FUNCTIONAL DIAGRAM 11.2 ns@ Vee = 5 V, TA = 25°C, CL = 50 pF 

The GE/RCA-CD54174AC193 and CD54/74ACT193 are up/ 
down binary counters with separate up/down clocks. These 
devices utilize GE/RCA's new ADVANCED CMOS LOGIC 
technology. Presetting the counter to the number on preset 
data inputs (PO-P3) is accomplished by a LOW asynchro
nous parallel load input (PI). The counter is incremented 
on the LOW-to-HIGH transition of the Clock-Up input (and 
a HIGH level on the Clock-Down input) and decremented 
on the LOW-to-HIGH transition of the Clock-Down input 
(and a HIGH level on the Clock-Up input). A HIGH level on 
the Reset input override~ other input to clear the coun
ter to its zero state. The TCU (carry) output goes LOW half 
a clock period before the zero count is reached and returns 
to a HIGH level at the zero count. The TCD (borrow) output 
in the count down mode likewise goes LOW half a clock 
period before the maximum count (15 counts) and returns' 
to HIGH at the maximum count. Cascading is effected by 
connecting the TCU and TCD outputs of a less significant 
counter to the Clock-Up and Clock-Down inputs. respec
tively, of the next most significant counter. 

The CD54AC/ACT193 are supplied in 16-lead dual-in-line 
ceramic packages (F suffix). The CD74AC/ACT193 are 
supplied in 16-lead dual-in-line plastic packages (E suffix) 
and in 16-lead dual-in-line small-outline plastic packages (M 
suffix). 

TRUTH TABLE 

CLOCK CLOCK 
UP DOWN 
-f H 

H -f 
X X 
X X 

H = High level 
L = Low level 

RESET 

L 
L 
H 
L 

-1- = Low-ta-high transition 
X = Don't care 

PARALLEL 
LOAD 

H 
H 
X 
L 

FUNCTION 

Count Up 
Count Down 
Reset 
Load Preset 

Inputs 

Family Features: 
• Exceeds 2-kV ESD Protection - MIL-STD-883, 

Method 3015 
• SCR-Latchup-resistant CMOS process and circuit design 
• Speed of bipolar FAST*/AS/S with significantly 

reduced power 
• Balanced propagation delays 
• AC types feature 1.5-V to 5.5-V operation and balanced 

noise immunity at 30% of the supply 
• ± 24-mA output drive current 

- Fanout to 15 FAST' ICs 
- Drives 50-ohm transmission lines 

"FAST is a Trademark of Fairchild Semiconductor Corp. 

P1 
16 Vcc 

Q1 
2 15 PO 

QO 3 14 MR 
CPO 

4 13 TCi5 
CPU 

5 12 ffij 

Q2 6 11 ji[ 

Q3 
7 10 P2 

GND 8 9 P3 

92CS-3856~ 

TERMINAL ASSIGNMENT 

File Number 1947 
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CD54n4AC1,93 
Ci)S4n4ACT193 

MAXIMUM RATINGS, Absolute-Maximum Values: 
DC SUPPLY-VOLTAGE (Vcc) .................. ',' ..............•.......................................... -0,5 to 6 V 
DC INPUT DIODE CURRENT, I'K (for V, < -0.5 V or V, > Vcc + 0.5 V) .......... : ................................ ±20 mA 
DC OUTPUT DIODE CURRENT, 10K (for Vo < -0.5 V or Vo > Vcc + 0.5 V) ...........................•.......... ±50 mA 
DC OUTPUT SOURCE O~ SINK CURRENT per Output Pin, 10 (for Vo > -0.5 V or Vo < Vcc + 0.5 V) .•............ ±50 mA 
DC Vcc or GROUND CURRENT (Icc or IGNo) .............................•................................. ±100 mAo 
POWER DISSIPATION PER PACKAGE (Po): 

For TA = -55 to +100°C (PACKAGE TYPE F) .............................................................. 500 mW 
For TA = +100 to +125°C (PACKAGE TYPE F) ............................... Derate Linearly at 8 mW/oC to 300 mW 
For TA = -40 to +1OO°C (PACKAGE TYPE E) ............................................................. 500 mW 
For TA = +100 to +125°C (PACKAGE TYPE E) ............................... Derate Linearly at 8 mW/oC to 300 mW 
For T A = -40 to +70° C (PACKAGE TYPE M) .....................•........................................ 400 mW 
For TA = +70 to +125°C (PACKAGE TYPE M) ................................ Derate Linearly at 6 mW/oC to 70 mW 

OPERATING-TEMPERATURE RANGE (TA): 
PACKAGE TYPE F ............................................................................... -55 to +125°C 
PACKAGE TYPE E, M ............................................................................ -40 to +125°C 

STORAGE TEMPERATURE (T.'g) ..................................................................... -65 to +150° C 
LEAD TEMPERATURE (DURING SOLDERING): 

At distance 1/16 ± 1/32 in. (1.59 ± 0.79 mm) from case for 10 s maximum .................................... +265°C 
Unit inserted into PC board min. thickness 1/16 in. (1.59 mm) with solder contacting lead tips only ............. +300°C 

'(For up to 4 outputs per device; add ± 25mA for each additional output) 

RECOMMENDED OPERATING CONDITIONS: 
For maximum reliability, normal operating conditions should be selected so that operation is always within the 
following ranges: 

CHARACTERISTIC 
LIMITS 

MIN. MAX. 

Supply-Voltage Range, Vcc": 
(For TA = Full Package-Temperature Range) 

AC Types 1.5 5.5 
ACT Types 4.5 5.5 

DC Input or Output Voltage, V .. Vo 0 Vcc 

Operating Temperature, TA: 
CD74 Types -40 +125 
CD54 Types -55 +125 

Input Rise and Fall Slew Rate, dtldv 
at 1.5 V to 3 V (AC Types) 0 50 
at 3.6 V to 5.5 V (AC Types) 0 20 
at 4,5 V to 5.5 V (ACT Types) 0 10 

'Unless otherwise specified, all voltages are referenced to ground. 

UNITS 

V 
V 

V 

°C 
°C 

nsN 
nsN 
nsN 
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____________________________ Technical Data 

STATIC ELECTRICAL CHARACTERISTICS: AC Series 

TEST CONDITIONS 
CHARACTERISTICS Vee 

V, 10 (V) 

(V) (rnA) MIN. 

High-Level Input 1.5 1.2 
Voltage V,H 3 2.1 

5.5 3.85 

Low-Level Input 1.5 -
Voltage V,L 3 -

5.5 -
High-Level Output -0.05 1.5 1.4 

Voltage VOH V,H -0.05 3 2.9 

or -0.05 4.5 4.4 

V,L -4 3 2.58 

-24 4.5 3.94 

# -75 5.5 -
* -50 5.5 -

Low-Level Output 0.05 1.5 -
Voltage VOL V,H 0.05 3 -

or 0.05 4.5 -
V,L 12 3 -

24 4.5 -

# 75 5.5 -
* 50 5.5 -

Input Leakage Vee 
Current I, or 5.5 -

GND 

Quiescent Supply Vee 
Current, MSI lee or 0 5.5 -

GND 

CD54/74AC193 
CD54n4ACT193 

AMBIENT TEMPERATURE (TA) _·C 

+25 Oto+70 -40 to +125(74) 
-40 to +85 -55 to +125(54) UNITS 

MAX. MIN. MAX. MIN. MAX. 

- 1.2 - 1.2 -
- 2.1 - 2.1 - V 

- 3.85 - 3.85 -

0.3 - 0.3 - 0.3 

0.9 - 0.9 - 0.9 V 

1.65 - 1.65 - 1.65 

- 1.4 - 1.4 -
- 2.9 - 2.9 -
- 4.4 - 4.4 -
- 2.48 - 2.4 - V 

- 3.8 - 3.7 -
- 3.85 - - -
- - - 3.85 -
0.1 - 0.1 - 0.1 

0.1 - 0.1 - 0.1 

0.1 - 0.1 - 0.1 

0.36 - 0.44 - 0.5 V 

0.36 - 0.44 - 0.5 

- - 1.65 - -
- - - - 1.65 

±o.1 - ±1 - ±1 JlA 

8 - 80 - 160 JlA 

#Test one output at a time for a 1-second maximum dunition. Measurement is made by forcing current and measuring voltage to minimize 
power dissipation. 

'Test verifies a minimum 50-ohm transmission-line-drive capability for 74AC/ACT Series. 75 ohms for 54AC/ACT Series. 
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CD54n4AC193 
C054174ACT193 
STATIC ELECTRICAL CHARACTERISTICS: ACT Series 

,. 
" , . 

TEST CONDITIONS 
CHARACTERISTICS 

VI 10 
('f). (mA) 

High-Level Input 
Voltage VIH 

Low-Level Input 
Voltage VIL 

High-Level Output VIH '-0.05 
Voltage VQH or 

-24 VIL 
# -75 . -50 

Low-Level Output VIR 0.05 

Voltage VOL 
or 

24 VIC 
# 75 

* 50 

Input Leakage Vee 
Current II or 

',' GND 

Quiescent Supply Vee 
Current, MS,I lee or 0 

GND 

Additional Quiescent Supply 
Current per Input Pin Vcc-2.1 

TTL Inputs High Alee 
1 Unit Load 

Vee 
(V) 

MIN. 

4.5 
to 2 
5.5 

4.5 
to -
5.5 . 

4.5 4.4 

4.5 3.94 

5.5 -
5.5 -

4.5 -
4.5 -
5.5 -
5.5 -

5.5 -

5.5 -

4.5 
to -
5.5 

AMBIENT TEMPERATURE (Till - °C 

+~ 
o to +70 -40 to +125(74) 

-40 to +85 -55 to +125(54), UNITS 

MAX. MIN. MAX. MIN. MAX. 

- 2 - 2 - V .. 

'0.8 - 0.8 - 0.8 V 

- 4.4 - 4.4 -
3.8 3.7 - - -

V 
- 3.85 - - -
- - - 3.85 -
0.1 - 0.1 - 0.1 

0.36 0.44 0.5 - - V 
- - 1.65 - -
- - - - 1.65 

±0.1 - ±1 - ±1 IlA 

8 - 80 - 160 IlA 

2.4 - 2.8 - 3 mA 

#Test one output at a time for il1-second maximum duration. Measurement is made by forCing current and measuring voltage to minimize 
power dissipation. 

'Test verifies a minimum 50-0hm transmission-linEHIrive capability for 74AC/ACT Series, 75 ohms for 54AC/ACT Series. 

ACT INPUT LOADING TABLE 

INPUT UNIT LOAD* 

PO- P3, PL 0.75 
MR,CPU,CPD 0.85 

·Unit load is Alee limit specified in Static 
Characteristic Chart, e.g., 2.4 mA max. @ 25° C. 
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_____________________________ Technical Data 

PREREQUISITE FOR SWITCHING: AC Series 

CHARACTERISTICS 

Clock Pulse Width 
CPD 

CPU 

PL Pulse Width 

MR Pulse Width 

Re.£9very Time 
PL to CPU or 

CPD 

Recovery Time 
MR to CPU, CPD 

Setup Time 
Pn to PL 

Hold Time 
Pn to PL 

Max. Frequency 
CPU 

CPD 

'3.3 V: min. is @ 3 V 
t5 V: min. is @ 4.5 V 
5 V: min. is@4.75 V for 0 to +70°C 

SYMBOL 

tw 

tw 

tw 

tw 

tREe 

tREe 

Isu 

tH 

fmax 

Vee 
(V) 

1.5 
3.3' 
5t 

1.5 
3.3 
5 

1.5 
3.3 
5 

1.5 
3.3 
5 

1.5 
3.3 
5 

1.5 
3.3 
5 

1.5 
3.3 
5 

1.5 
3.3 
5 

1.5 
3.3 
5 

1.5 
3.3 
5 

010 +70°C 
-40 to +85°C 

MIN. MAX. 

72 -
10.6 -
5.5 -
83 -
12 -
6.2 -
72 -

10.6 -
5.5 -
60 -

8.5 -
4.6 -

60 -
8.5 -
4.6 -
1 -
1 -
1 -

48 -
6.8 -
3.7 -

2 -
2 -
2 -
6 -

42 -
80 -

7 -
47 -
90 -

CD54/74AC193 
CD54/74ACT193 

-40 to +125°C(74) 
-55 to +125° C(54) UNITS 
MIN. MAX. 

85 -
11.9 - ns 
5.8 -
95 -

13.2 - ns 
6.6 -

88 -
12.3 - ns 

6 -
67 -
9.5 - ns 
5 -

67 -
9.5 - ns 
5 -
1 -
1 - ns 
1 -

54 -
7.6 - ns 
4 -

2 -
2 - ns 
2 -

5.3 -
38 - MHz 
75 -
5.9 -
42 - MHz 
85 -
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CD54n.4AC193 
CD54/74ACT1'93 

SWITCHING CHARACTERISTICS: AC Series; t" t. = 3 ns, CL = 50 pF 

CHARACTERISTICS SYMI;IOL 
Vee 

o to +70°C 
-40 to +85°C 

(V) 
MIN. MAX. 

PrQEagation Delays: 
PL to On 

CPU to On 
CPD to On 

CPUtoTCU 
CPDto TCD 

MRtoOn 

MRto TCU 

MRto TCD 

Pn to On 

Power Dissipation Capacitance 

Input Capacitance 

*3.3 V: min. is @ 3.6 V 
max.is@3V 

t5 V: min. is @ 5.5 V 
max. is @ 4.5 V 

5 V: min. is @ 5.25 V for 0 to +70° C 
max. is@4.75 V for 0 to +70°C 

tPLH 
tpHL 

tPLH 

tPHL 

tPLH 
tPHL 

tPLH 
tPHL 

tPLH 
tPHL 

tPLH 
tPHL 

tPLH 
tPHL 

CPD:!: 

C, 

1.5 -
3.3* 4.5 
5t 2.8 

1.5 -
3.3 4.2 
5 2.7 

1~5 -
3.3 3.3 
5 2.1 

1.5 -
3.3 4.7 
5 3 

1.5 -
3.3 4.5 
5 2.8 

1.5 -
3.3 5.4 
5 3.4 

1.5 -
3.3 4.9 
5 3.1 

-
- -

:!:CPD is used to determine the dynamic power consumption, per package. 
PD = CPO Vee' f, + 1: {CL Vee' fo> where f; = input frequency 

fa = output frequency 
CL = output load capaCitance 

Vee = supply voltage. 

180 
19.3 
13.8 

170 
18.1 
12.9 

135 
14.4 
10.3 

195 
20.6 
14.7 

180 
19.3 
13.8 

218 
23.8 
17 

200 
21.3 
15.2 

95 Typ. 

10 

-40 to +125°C(74) 
-55 to +125°C(54) UNITS 

MIN. MAX. 

- 200 
4.3 21 ns 
2.6 15 

- 188 
4 19.6 ns 

2.4 14 

- 152 
3.2 15.7 ns 
1.9 11.2 

- 215 
4.4 22.4 ns 
2.7 16 

- 200 
4.3 21 ns 
2.6 15 

- 245 
5.2 25.5 ns 
3.1 18.2 

- 222 
4.6 23.1 ns 
2.8 16.5 

95 Typ. pF 

- 10 pF 
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PREREQUISITE FOR SWITCHING: ACT Series 

Vee CHARACTERISTICS SYMBOL (V) 

Clock Pulse Width: 
CPU tw 5* 

CPD 

PL Pulse Width tw 5 

MR Pulse Width tw 5 

Re.£9very Time: 
PL to CPU or CPD 

tREe 
5 

MR to CPU, CPD 

Setup Time 
Pn to PL tsu 5 

Hold Time 
Pn to PL tH 5 

Max. Frequency: 
CPU 

fmax 5 
CPD 

*5V min. is @ 4.5 V 
5V: min. is @ 4.75 V for 0 to +70° C 

SWITCHING CHARACTERISTICS: ACT Series; t,. tf = 3 ns, CL = 50 pF 

CHARACTERISTICS 

Propagation Delays: 
PLio an 

CPU to an 

CPD to an 

CPU to'fCO 

CPDto TCD 

MRto an 

MRtoTCU 

MR tofCi5 

Pn to an 

Power Dissipation Capacitance 

Input Capacitance 

*5V: min. is @ 5.5 V 
max. is @ 4.5 V 

5V: min. is @ !).25 V for 0 to +70°C 
max. is@4.75VforOto+70°C 

Vee SYMBOL (V) 

5' 

5 

5 

tPLH 
5 

tpHL 5 

5 

5 

5 

5 

CPDt -
C, -

010 +70°C 
-4010 +85°C 

MIN. MAX. 

7.1 -

6.2 -
6.9 -

4.6 -

6 -
1 -

5 -

2 -

70 -
80 -

o to +70°C 
-40 to +85°C 

MIN. MAlt 

2.8 13.8 

2.7 12.9 

2.7 12.9 

2.1 10.3 

2.1 10.3 

3 14.7 

2.8 13.8 

3.4 17 

3.1 15.2 

126 Typ. 

- 10 

tCPD is used to determine the dynamic power consumption, per package. 
PD = CPDVee' f, + 1: (CLVee' fo) + Vee Alee, wherefi = input frequency 

fo = output frequency 
CL = output load capacitance 

Vee = supply voltage. 

CD54/74AC193 
CD54/74ACT193 

-4010 +125° C(74) 
-5510 +125°C(54) UNITS 
MIN. MAX. 

7.7 -
ns 

6.6 -
7.5 - ns 

5 - ns 

6.5 -
ns 

1 -

5.4 - ns 

2 - ns 

65 -
MHz 

75 -

-40 to +125°C(74) 
-55 to +125° C(54) UNITS 
MIN. MAX. 

2.6 15 

2.4 14 

2.4 14 

1.9 11.2 

1.9 11.2 ns 

2.7 16 

2.6 15 

3.1 18.2 

2.8 16.5 

126 Typ. pF 

- 10 pF 
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CD54n4AC193 
CD54/74ACT193 

Vs 
INPUT LEVEL 

aN------- ~ ________ t_P_LHJ.~ 

92CM-38f172 

(a) Clock to output delays and clock pulse width. (b) Clock to terminal count delays. 

MR 

INPUT LEVEL 
CPU OR CPO 

--ItPLH~r-- ~. 
an----fvs ~ 

_-+.,.--__ -J' 

--I tPHr-\.... ___ ..J1 an 

(c) Parallel load pulse width, parallel load to output 
delays, and parallel load to clock recovery time. 

(d) Master reset pulse width, master reset to output 
delay and master reset to clock recovery time. 

INPUT LEVEL 

r-='--_ -- INPUT LEVEL 

a=p 
an ~ 

92CM-~857IR2 

(e) Setup and hold times data to parallel load (PL). 

CD54n4AC CD54n4ACT 

Input Level Vee 3V 

Input Switching Voltage, Vs 0.5 Vee 1.5 V 

Output Switching Voltage, Vs 0.5 Vee 0.5 Vee 

Fig. 1· AC waveforms. 

APPLICATION 

DATA INPUT 
/~---------------JA~------------~, 

PO Pl P2 P3 PO Pl P2 P3 

UP CLOCK --------1cPu 

DOWNCLOCK------~ 

TCU P-------iCPu 

b-------lCPD 

iii: 

TCU 

TCD 

MR 

CARRY 

BORROW 

ASYNC, PARALLEL LOAD --..... -------+--+--+_1f------+--' 

RESET-----------t--t__r_1r_----~------~--t__r-1r_----~ 

'~--------------~v~--------------J/ 
OUTPUT 

92CM-38575 

CASCADED UPfDOWN COUNTER WITH PARALLEL LOAD 
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_____________________________ Technical Data 

Sequences: 
(1) Reset outputs to zero. 
(2) Load (preset) to binary thirteen. 
(3) Count up to fourteen, fifteen, 

terminal count up, zero, one and 
two. 

(4) Count down to one, zero, terminal 
count down, fifteen, fourteen and thirteen. 

Note 1: Master rBset overrides load 
data and clock inputs 

Note 2: When counting up, clock-down input 
must be high; when counting down, 
clock-up input must be high. 

CD54/74AC193 
CD54/74ACT193 

MASTERRESET--Il~------------------------------------
ASYNC PARALLEL LOAD 

RESET DATA{:pP:31-;:+:1=~~~~~~~~~~~$l~¥~ 
rI-IH--1-----------------

CLOCKUP--~r_~+___, 

CLOCKDOWN--~+__+~~~------------~-, 

OUTPUTS{:: =- : 
02_ 

I 
03=

TERMINALCOUNTUP--~+__+~~~---, 

TERMINALCOUNTDOWN--~+--+~~~------------4--+-----, 

II 1 1 
o 13 1 14 15 0 1 21 

R~~T~COUNTUP~ 

Fig. 2 - Timing diagram. 

1 1 0 15 14 131 

I---COUNTDOWN~ 
92CS-38574 
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CDS4n4AC240/241/244 
CDS4n4ACT240/241/244 

241 &244~ 
2 18 

Advance Information 

lAO lYO iYO 
lAl 4 HI lYl m 

8 14 
lY2 m 

Octal. Buffer/Line Drivers, 3-State 
lA2 

lA3 8 

2AO 
11 

2Al 13 

2A2 15 

12 

9 

7 
5 

lY3 m 
2YO 2Yii 
2Yl m 
2Y2 rn 

CD54/74AC/ACT240 - Inverting 
CD54174AC/ACT241 - Non-Inverting 
CD54174AC/ACT244 - Non-Inverting 

2A3 
17 3 

2Y3 2Y3 
240 & 244 ill Vee ~ 20 

'iOE 10E GND ~ 10 
Type Features: 
• Buffered inputs 

WE 20E 
92CS-38495 • Typical propagation delay: 

FUNCTIONAL DIAGRAM & 
TERMINAL ASSIGNMENT 

3.6 ns @ Vee = 5 V, TA = 25° C, CL = 50 pF 

The GEIRCA CD54174AC240/241 1244 and CD54/74ACT2401 
2411244 are 3-state octal buffer/line drivers that utilize 
GElRCA's new ADVANCED CMOS LOGIC technology. The 
CD54174AC/ACT240 and CD54174AC/ACT244 have active
LOW output enables (10E, 20E). The CD54174AC/ACT241 
has one active-LOW (10E) and one active-HIGH (20E) out
put enable. 

The CD54AC240/241 1244 and CD54ACT240/241 1244 are sup
plied in 20-lead dual-in-line ceramic packages (F suffix). 
The CD74AC240/241/244 and CD74ACT240/241 1244 are sup
plied in 20-lead dual-in-line plastic packages (E suffix) and 
in 20-lead dual-in-line small-outline plastic packages (M 
suffix). 

Family Features: 
• Exceeds 2-kV ESD Protection - MIL-STD-883, 

Method 3015 
• SCR-Latch-up-resistant CMOS process and circuit design 
• Speed of bipolar FAST'/AS/S with significantly' 

reduced power 
• Balanced propagation delays 
• AC types feature 1.5-V to 5.5-V operation and balanced 

noise immunity at 30% of the supply 
• ± 24-mA output drive current 

- Fanout to 15 FAST' ICs 
- Drives 50-ohm transmission lines 

'FAST is a Trademark of Fairchild Semiconductor 
Corp. 

TRUTH TABLES 

INPUTS 
10E,2OE A 

L L 
L H 
H X 

(AC/ACT240) 

INPUTS OUTPUT INPUTS 
10E 1A 1Y 20E 2A 

L L L L X 
L H H H L 
H X Z H H 

(AC/ACT241) 

OUTPUT 
Y 1~,2OE 
H L 
L l 
Z H 

OUTPUT 
2Y 
Z 
L 
H 

INPUTS 
A 
L 
H 
X 

(AC/ACT244) 

H = HIGH Voltage level 
l = lOW Voltage level 
X = Immaterial 
Z = HIGH Impedance 

OUTPUT 
Y 
l 
H 
Z 

File Number 1856 
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____________________________ Technlcal Data 

MAXIMUM RATINGS, Absolute-Maximum Values: 

CD54/74AC240/241/244 
CD54n4ACT240/241/244 

DC SUPPLY-VOLTAGE (Vcc) ............................................................................. -0.5 to 6 V 
DC INPUT DIODE CURRENT, !,K (for V, < -0.5 V or V, > Vee + 0.5 V) .......................................... ±20 rnA 
DC OUTPUT DIODE CURRENT, 10K (for Va < -0.5 V or Va > Vee + 0.5 V) ...................................... ±50 rnA 
DC OUTPUT SOURCE OR SINK CURRENT per Output Pin, 10 (for Va > -0.5 V or Va < Vee + 0.5 V) .............. ±50 rnA 
DC Vcc or GROUND CURRENT (Icc or IONO) ..................... : ......................................... ±100 rnA' 
POWER DISSIPATION PER PACKAGE (Po): 

For TA = -55 to +1OO°C (PACKAGE TYPE F) .............................................................. 500 mW 
For TA = +100 to +125°C (PACKAGE TYPE F) ............................... Derate Linearly at 8 mW/oC to 300 mW 
For TA = -40 to +100°C (PACKAGE TYPE E) ............................................................. 500 mW 
For T A = +100 to +125° C (PACKAGE TYPE E) ............................... Derate Linearly at 8 mW/o C to 300 mW 
For TA = -40 to +lO°C (PACKAGE TYPE M) .............................................................. 400 mW 
For TA = +70 to +125°C (PACKAGE TYPE M) ................................ Derate Linearly at 6 mW/oC to 70 mW 

OPERATING-TEMPERATURE RANGE (TA): 
PACKAGE TYPE F ............................................................................... -55 to +125°C 
PACKAGE TYPE E, M ............................................................................ -40 to +125°C 

STORAGE TEMPERATURE (Ts.g) ..................................................................... -65 to +150°C 
LEAD TEMPERATURE (DURING SOLDERING): 

At distance 1/16 ± 1/32 in. (1.59 ± 0.79 mm) from case for 10 s maximum .................................... +265°C 
Unit inserted into PC board min. thickness 1/16 in. (1.59 mm) with solder contacting lead tips only ............. +300°C 

'(For up to 4 outputs per device; add ± 25 mA for each additional output.) 

RECOMMENDED OPERATING CONDITIONS: 
For maximum reliability, normal operating conditions should be selected so that operation is always within the 
following ranges: 

CHARACTERISTIC 

Supply-Voltage Range, Vcc': 
(For TA = Full Package-Temperature Range) 

AC Types 
ACT Types 

DC Input or Output Voltage, V" Va 

Operating Temperature, T A: 
CD74 Types 
CD54 Types 

Input Rise and Fall Slew Rate, dt/dv 
at 1.5 V to 3 V(AC Types) 
at 3.6 V to 5.5 V(AC Types) 
at 4.5 V to 5.5 V(ACT Types) 

'Unless otherwise specified, all voltages are referenced to ground. 

10E 20 Vee WE • 20 Vee 

.AO 19 20E .AO 19 20E 

2Y3 18 1"YO 2YO 3 18 tYO 

.Al 17 2A3 lAI 17 2A3 

ill 16 ffi 2Y2 16 1Y1 

lA2 t5 2A2 lA2 t5 2A2 

ffi 
14 m 2Yl 14 1Y2 

.A3 13 2A1 lA3 13 2A1 

2YO 9 12m 2YO 12 1Y3 

OND 
10 11 2AO GND 10 11 2AO 

CD54/74AC, ACT240 TYPES 
TERMINAL ASSIGNMENT 

CD54/74AC, ACT241 TYPES 
TERMINAL ASSIGNMENT 

LIMITS 

MIN. MAX. 
UNITS 

1.5 5.5 V 
4.5 5.5 

0 Vcc V 

-40 +125 °C 
-55 +125 °C 

0 50 nslV 
0 20 ns/V 
0 10 nslV 

WE 1 20 lice 

lAO 19 20E 

2YO 
3 1a tYO 

lAI 17 2A3 

2Y2 16 1Y1 

lA2 t5 2A2 

2Yl 14 tY2 

lA3 13 2A1 

2YO 12 tV3 

GND 10 11 2AO 

CD54174AC, ACT244 TYPES 
TERMINAL ASSIGNMENT 
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O:D54n4AC240/241 1244 
CD54n4ACT240/2411244 

STATIC ELECTRICAL CHARACTERISTICS: AC Series 

TEST CONDITIONS 
CHARACTERISTICS 

V, 10 
(V) (mAl 

High-Level Input 
Voltage V,H 

Low-Level Input 
Voltage . 'V 'L 

High-Level Output -0.05 
Voltage VOH V,H -0.05 

or -0.05 

V,L -4 
-24 

# -75 

* -50 

Low-Level Output 0.05 
Voltage VO<. V,H 0.05 

or 0.05 

V,L 12 

24 

# 75 

* 50 

Input Leakage Vee 
Current I, or 

GND 
3-State Leakage V,H 

Current 102 or 

V,L 

Vo= 

Vee 

or 

GND 
Quiescent Supply Vee 

Current, MSI lee or 0 
GND 

Vee 
(V) 

MIN. 

1.5 1.2 

3 2.1 

5.5 3.85 

1.5 -
3 -

5.5 -
1.5 1.4 

3 2.9 

4.5 4.4 

3 2.58 

4.5 3.94 

5.5 -
5.5 -
1.5 -

3 -
4.5 -
3 -

4.5 -
5.5 -

5.5 -

5.5 -

5.5 -

5.5 -

AMBIENT TEMPERATURE (TA) ··C 

+25 010+70 ~40 to +125(74) 
·40 to +85 ·55 to +125(54) UNITS 

MAX. MIN. MAX. MIN. MAX. 

- 1.2 - 1.2 -
- 2.1 - . 2.1 - V 

- 3.85 - 3.85 -

0.3 - 0.3 - 0.3 

0.9 - 0.9 - 0.9 V 

1.65 - 1.65 - 1.65 

- 1.4 - 1.4 -
- 2.9 - 2.9 -

- 4.4 - 4.4 -
- 2.48 - 2.4 - V 

- 3.8 - 3.7 -

- 3.85 - - -
- - - 3.85 -
0.1 - 0.1 - 0.1 

0.1 - 0.1 - 0.1 

0.1 - 0.1 - 0.1 

0.36 - 0.44 - 0.5 V 

0.36 - 0.44 - 0.5 

- - 1.65 - -

- - - - 1.65 

±0.1 - ±1 - ±1 /lA 

±0.5 - ±5 - ±10 /lA 

8 - 80 - 160 /lA 

#Test one output at a time for a 1-second maximum duration. Measuremenfis made by forcing current and measuring voltage to minimize 
power dissipation. 

'Test verifies a minimum 5!k>hm transmission-line-drive capability for 74AC/ACT Series, 75 ohms for 54AC/ACT Series. 
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STATIC ELECTRICAL CHARACTERISTICS: ACT Series 

TEST CONDITIONS 
CHARACTERISTICS Vee 

V, 10 (V) 

(V) (mA) MIN. 

High-Level Input 4.5 
Voltage V,H to 2 

5.5 

Low-Level Input 4.5 
Voltage V,L to -

5.5 

High-Level Output V,H -0.05 4.5 4.4 
Voltage VOH or 

-24 4.5 3.94 V,L 
# -75 5.5 -. -50 5.5 -

Low-Level Output V,H 0.05 4.5 -
Voltage VOL or 

24 4.5 V,L -

# 75 5.5 -. 50 5.5 -
Input Leakage Vee 

Current I, or 5.5 -
GND 

3-5tate Leakage V,H 
Current 102 or 

V,L 

Vo= 5.5 -
Vee 

or 

GND 
Quiescent Supply Vee 

Current, MSI lee or 0 5.5 -
GND 

Additional Quiescent Supply 
4.5 Current per Input Pin Vee-2.1 to -

TTL Inputs High Alee 
1 Unit Load 5.5 

CD54n4AC240/241/244 
CD54n4ACT240/241/244 

AMBIENT TEMPERATURE (TA) - °C 

+25 010+70 -40 10 +125(74) 
-4010 +85 -55 10 +125(54) UNITS 

MAX. MIN. MAX. MIN. MAX. 

- 2 - 2 - V 

0.8 - 0.8 - 0.8 V 

- 4.4 - 4.4 -
3.8 3.7 - - -

V 
- 3.85 - - -
- - - 3.85 -
0.1 - 0.1 - 0.1 

0.36 - 0.44 - 0.5 

1.65 
V - - - -

- - - - 1.65 

±O.1 - ±1 - ±1 pA 

±0.5 - ±5 - ±10 pA 

8 - 80 - 160 pA 

2.4 - 2.8 - 3 mA 

#Test one output at a time for a 1-second maximum duration. Measurement is made by forcing current and measuring voltage to minimize 
power dissipation. 

'Test verifies a minimum.50-0hm transmission-line-drive capability for 74AC/ACT Series, 75 ohms for 54AC/ACT Series. 

ACT INPUT LOADING TABLES 

CD54/74ACT240 CD54174ACT241 CD54174ACT244 

INPUT UNIT LOADS· INPUT UNIT LOADS· INPUT UNIT LOADS· 

nA~ - A3 1.42 nAO - A3 0.5 nAO - A3 0.5 

10E 0.83 10E 0.83 10E 0.83 

20E 0.83 20E 1.67 20E 0.83 

'Unit load is Alec limit specified in Static Characteristic Chart, e.g., 2.4 mA max. @ 25°C. 
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C[)54n4AC240/241/244 
CD54/74ACT240/241/244 

SWITCHING CHARACTERISTICS: AC Series; t~ t. = 3 ns, CL = 50 pF 

o to +70°C -40 to +125°C(74) 
Vee CIiARACTERISTICS SYMBOL ('I) 

-40 to +85°C -55 to +125°C(54) , UNITS 
MIN. MAX. MIN. MAX. 

Propagation Delays: tpLH 1.5 - 85 - 95 
Data to Outputs tPHL 3.3' 2.2 9.5 2.1 10.6 ns 

AC240 5t 1.3 6.8 1.3 7.6 

AC241 , 244 
tPLH 

1.5 - 108 - 120 

tpHL 3.3 3.9 12 3.8 13.4 ns 
5 2.5 8.6 2.4 9.6 

Output Enable teu 1.5 - 150 - 167 and Disable Times tPZL 3.3 3.9 18 3.8 20.1 
tPZH 

ns 

tPHZ 
5 2.5 12 2.4 13.4 

Power Dissipation Capacitance 
AC240,241 

Cpo§ - 95 Typ. 95 Typ. 
pF AC244 - 80 Typ. 80 Typ. 

Min. (Valley) VDH VDHv 
During Switching of Other Outputs See 5 4 Typ.@25°C V 
(Output Under Test Not Switching) Fig. 1 

Max. (Peak) VOL VOLP 
During SWitching of Other Outputs See 5 1 Typ.@25°C V 
(Output Under Test Not Switching) Fig. 1 

Input Capacitance C, - - 10 - 10 pF 

3-State Output Capacitance Co - - .15 - 15 pF 

SWITCHING CHARACTERISTICS: ACT Series; t~ t, = 3 ns, CL = 50 pF 

CHARACTERISTICS 

Propagation Delays: 
Data to Outputs 

ACT240 

ACT241, 244 

Output Enable 
and Disable Times 

Power Dissipation Capacitance 
ACT240, 241 
ACT244 

Min. (Valley) VOH 
During Switching of Other Outputs 
(Output Under Test Not Switching) 

Max. (Peak) VOL 
During Switching of Other Outputs 
(Output Under Test Not Switching) 

Input Capacitance 

3"State Output Capacitance 

*3.3 V: min. is @ 3.6 V 
max. is@3V 

t5 V: min. is @ 5.5 V 
max. is @ 4.5 V 

5 V: min. is@5.25 V for 0 to +70°C 
max. is @4.75 V for 0 to +70°C 

Vee 
o to +70°C -40 to +125°C(74) 

SYMBOL -40 to +85°C -5510 +125°C(54) UNITS (V) 
MIN. MAX. MIN. MAX. 

tPlH 
tPHl 

5t 1.6 7.8 1.5 8.6 ns 

tplH 
tPHl 

5 1.9 9.6 1.8 10.6 ns 

tpLZ 
tpZl 

5 2.6 13 2.5 14.4 tPZH ns 

tPHZ 

Cpo§ - 115 Typ. 115 Typ. 
pF - 95 Typ. 95 Typ. 

VDHV 
See 5 4 Typ.@25°C V 

Fig. 1 

VOlP 
See· 5 1 Typ.@25°C V 

Fig. 1 

C, - - 10 - 10 pF 

Co - - 15 - 15 pF 

§CPO is used to determine the dynamic power consumption, per package. 
For AC series: PO = Vee2 fi (Cpo + Cd 
For ACT series: PO = Vee2 fi (Cpo + Cd + Vccll.lcc where 

f, = input frequency 
Cl = output load capacitance 

Vee = supply voltage. 
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PARAMETER MEASUREMENT INFORMATION 

~---IlI---\ YOH 
OTHER 
OUTPUTS 

- - - -- -' \_- -- VOL 

OUTPUT 
UNDER 

'---- "'-- YOH 
~-~v_ - - YOHY 

TEST /'\ __ -: _ _ _ _ _ _ _ YOLP 

- v--"'-------- VOL 

NOTES: 
1. VOHV AND VOLP ARE MEASURED WITH RESPECT TO A GROUND 

REFERENCE NEAR THE OUTPUT UNDER TEST. 
2. INPUT PULSES HAVE THE FDLLDWING CHARACTERISTICS: 

PAR:51 MHz. tr= 3 M,,, = 3nl, SKEW 1 na. 
3. R.F. FIXTURE WITH 700-MHz DESIGN RULES REQUIRED. 

IC SHOULD BE SOLDERED INTO TEST BDARD AND BYPASSED 
WITH 0.1"F CAPACITDR. SCDPE AND PROBES REQUIRE 
700-MHz BANDWIDTH. 

92C9-42406 

Fig. 1 - Simultaneous switching transient waveforms. 

OUTPUT 

CL 

O~~:~T 150 pF 

-FDR AC SERIES DNLY: WHEN 

Vee = 1.5 V, AL = , kO 

9C!CS-42389 

CD54/74AC240/241/244 
CD54/74ACT240/241/244 

OUTPUT: LOW 

1PLZl IPZL~ ___ Vs 

TO OFF T_O_L_O_W+ ___ =--:I------ -----1 __ .0.2 YCCVOL("'GND) 

1PHZ=:l 'pZH 

OUTPUT:-:-H-I":"G,.,H-----...~ -- - ~ - - - ----Jt 0.8 VCC VOH (",VCC) 

TO OFF TO HIGH I ~ /1--- Vs 

OUTPUTS --J-- OUTPUTS =.L- OUTPUTS 
--ENABLED DISABLED ENABLED 

OTHER I 
INPUTS 

(TIED HIGH \ 
OR LOW) 

OUTPUT 
DISABLE 

OUT 
WITH 

3·STATE 
OUTPUT 

0-0 GND (IPHZ. 'PZH) 

0-0 OPEN (IPHL. 'PLH) 
o-Q 2 VCC (lpLZ. IPZL). 

5~t- (OPEN DRAIN) 

f-~-<""'""",--o OUT 

5000-
RL 

92CM-42405 

"FOR AC SERIES ONLY: WHEN VCC " 1.5 V. RL ' 1 kO 

AC/ACT241 
AC/ACT244 

Fig. 2 - Three-state propagation delay times and test circuit. 

92CS-42407 

Fig. 3 - Propagation delay times and test circuit. 

CD54/74AC CD54174ACT 

Input Level Vee 3V 

Input Switching Voltage. Vs 0.5 Vee 1.5 V 

Output Switching Voltage. Vs 0.5 Vee 0.5 Vee 
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CD54n4AC245 
CD54n4ACT245 

AO BO 

Advance Information 

A1 B1 Octal-Bus Transceiver, 3-State, 
A2 B2 

Non-Inverting A3 B3 

A4 B4 

AS BS 

A6 B6 Type Features: 

A7 B7 • Buffered inputs 
• Typical propagation delay: 

4.5 ns@ Vee = 5 V, TA = 25°C, CL = 50 pF 
92CS-36468 

FUNCTIONAL DIAGRAM 

The GE/RCA CD54/74AC245 and CD54/74ACT245 are octal
bus transceivers that utilize GE/RCA's new ADVANCED 
CMOS LOGIC technology. They are non-inverting 3-state 
bidirectional transceiver-buffers intended for two-way trans
mission from "A" bus to "8" bus or "8" bus to "A" bus. The 
logic level present on the direction input (DIR) determines 
the data direction. When the output enable input (OE) is 
HIGH, the outputs are in the high-impedance state. 

The CD54AC245 and CD54ACT245 are supplied in 20-lead 
dual-in-line ceramic packages (F suffix). The CD74AC245 
and CD74ACT245 are supplied in 20-lead dual-in-line plas
tic packages (E suffix) and in 20-lead dual-in-line small
outline plastic packages (M suffix). 

TRUTH TABLE 

CONTROL 
INPUTS OPERATION 

OE DIR 
L L 8 DATA TO A BUS 
L H A DATA TO 8 8US 
H X ISOLATION 

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

To prevent excess currents in the High-Z (isola
tion) modes all liD terminals should be ter
minated with 10KO to 1 MO resistors. 

Family Features: 
• Exceeds 2-kV ESD Protection - MIL-STD-883, 

Method 3015 
• SCR-Latch-up-resistant CMOS process and circuit design 
• Speed of bipolar FAST'IAS/S with significantly 

reduced power 
• Balanced propagation delays 
• AC types feature 1.5-V to 5.5-Voperation and balanced 

noise immunity at 30% of the supply 
• ± 24-mA output drive current 

- Fanout to 15 FAST' ICs 
- Drives 50-ohm transmission lines 

'FAST is a Trademark of Fairchild Semiconductor 
Corp. 

OIR 20 Vee 

AO 
19 DE 

A1 18 BO 

A2 17 B1 

A3 
16 B2 

A4 15 83 

A5 14 84 

A6 13 85 

A7 
12 86 

GND 10 11 B7 

TERMINAL ASSIGNMENT 

File Number 1907 
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MAXIMUM RATINGS, Absolute-Maximum Values: 

CD54/74AC245 
CD54/74ACT245 

DC SUPPLY-VOLTAGE (Vee) ............................................................................. -0.5 to 6 V 
DC INPUT DIODE CURRENT, 1,K (for V, < -0.5 V or V, > Vee + 0.5 V) .......................................... ±20 mA 
DC OUTPUT DIODE CURRENT, 10K (for Va < -0.5 V or Va > Vee + 0.5 V) ...................................... ±50 mA 
DC OUTPUT SOURCE OR SINK CURRENT per Output Pin, 10 (for Va > -0.5 V or Va < Vee t 0.5 V) .............. ±50 mA 
DC Vee or GROUND CURRENT (Icc or IOND) ............................................................... :1100 mA' 
POWER DISSIPATION PER PACKAGE (PD): 

For TA = -55 to +100°C (PACKAGE TYPE F) .............................................................. 500 mW 
For TA = +100 to +125°C (pACKAGE TYPE F) ............................... Derate Linearly at 8 mW;oC to 300 mW 
For TA = -40 to +100°C (PACKAGE TYPE E) ............................................................. 500 mW 
For TA = +100 to +125°C (PACKAGE TYPE E) ............................... Derate Linearly at 8 mW/oC to 300 mW 
For TA = -40 to +70°C (PACKAGE TYPE M) .............................................................. 400 mW 
For TA = +70 to +125°C (PACKAGE TYPE M) ................................ Derate Linearly at 6 mW;oC to 70 mW 

OPERATING-TEMPERATURE RANGE (TA): 
PACKAGE TYPE F ............................................................................... -55 to +125°C 
PACKAGE TYPE E, M ............................................................................ -40 to +125°C 

STORAGE TEMPERATURE (T"g) ..................................................................... -65 to +150°C 
LEAD TEMPERATURE (DURING SOLDERING): 

At distance 1/16 ± 1/32 in. (1.59 ± 0.79 mm) from case for 10 s maximum .................................... +265°C 
Unit inserted into PC board min. thickness 1/16 in. (1.59 mm) with solder contacting lead tips only ............. +300°C 

'( For up to 4 outputs per device; add t 25 rnA for each add itional output.) 

RECOMMENDED OPERATING CONDITIONS: 
For maximum reliabilily, normal operating conditions should be selected so that operation is always within the 
following ranges: 

CHARACTERISTIC 
MIN. 

LIMITS 

MAX. 

Supply-Voltage Range, Vee': 
(For TA = Full Package-Temperature Range) 

AC Types 1.5 5.5 
ACT Types 4.5 5.5 

DC Input or Output Voltage, V" Vo 0 Vee 

Operating Temperature, TA: 
CD74 Types -40 +125 
CD54 Types -55 +125 

Input Rise and Fall Slew Rate, dtldv 
at 1.5 V to 3 V(AC Types) 0 50 
at 3.6 V to 5.5 V(AC Types) 0 20 
at 4.5 V to 5.5 V(ACT Types) 0 10 

'Unless otherwise specified, all voltages are referenced to ground. 

UNITS 

V 

V 

°C 
°C 

ns/V 
ns/V 
ns/V 
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CD54n4AC245 
CD54/74ACT245 

STATIC ELECTRICAL CHARACTERISTICS: AC Series 

TEST CONDITIONS 
CHAR.ACTERISTICS 

V, 10 
(V) (mA) 

High-Level Input 
Voltage V,H 

Low-Level Input 
Voltage V,L 

High-Level Output -0.05 
Voltage VOH V,H -0.05 

or -0.05 

V,L -4 

-24 

# -75 

" -50 

Low-Level Output 0.05 
Voltage VOL V,H 0.05 

or 0.05 

V,L 12 

24 

# 75 . 50 

Input Leakage Vee 
Current I, or 

GND 
3-State Leakage V,H 

Current loz or 

V,L 

Vo= 

Vee 

or 

GND 
Quiescent Supply Vee 

Current, MSI Icc or 0 
GND 

Vee 
(V) 

MIN. 

1.5 1.2 

3 2.1 

5.5 3.85 

1.5 -
3 -

5.5 -

1.5 1.4 

3 2.9 

4.5 4.4 

3 2.58 

4.5 3.94 

5.5 -
5.5 -
1.5 -

3 -

4.5 -
3 -

4.5 -

5.5 -
5.5 -

5.5 -

5.5 -

5.5 -

AMBIENT TEMPERATURE (T J- 0 C 

+25 
010+70 -40 10 +125(74) 

-4010 +85 -5510 +125(54) UNITS 

MAX. MIN. MAX. MIN. MAX. 

- 1.2 - 1.2 -
- .. 2.1 - 2.1 - V 

- 3.85 - 3.85 -
0.3 - 0.3 - 0.3 

0.9 - 0.9 - 0.9 V 

1.65 - 1.65 - 1.65 

- 1.4 - 1.4 -

- 2.9 - 2.9 -
- 4.4 ~ 4.4 -
- 2.48 - 2.4 - V 

- 3.8 - 3.7 -
- 3.85 - - -
- - - 3.85 -
0.1 - 0.1 - 0.1 

0.1 - 0.1 - 0.1 

0.1 - 0.1 - 0.1 

0.36 - 0.44 - 0.5 V 

0.36 - 0.44 - 0.5 

- - 1.65 - -
- - - - 1.65 

±0.1 - ±1 - ±1 pA 

±0.5 - ±5 - ±10 pA 

8 - 80 - 160 pA 

#Test one output at a time for a I-second maximum duration. Measurement is made by forcing current and measuring voltage to minimize 
power dissipation. 

"Test verifies a minimum 50-ohm transmission-line-drive capability for 74AC/ACT Series, 75 ohms for 54AC/ACT Series. 
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CD54/74AC245 
CD54/74ACT245 

STATIC ELECTRICAL CHARACTERISTICS: ACT Series 

AMBIENT TEMPERATURE (TAl - ° C 

TEST CONDITIONS 
+25 

010+70 -40 10 +125(74) 
CHARACTERISTICS Vee -40 to +85 -55 10 +125(54) UNITS 

V, 10 (V) 

(V) (mA) 
MIN. MAX. MIN. MAX. MIN. MAX. 

High-Level Input 4.5 
Voltage V,H to 2 - 2 - 2 - V 

5.5 

Low-Level Input 4.5 
Voltage V,L to - 0.8 - 0.8 - 0.8 V 

5.5 

High-Level Output V,H -0.05 4.5 4.4 - 4.4 - 4.4 -
Voltage VOH or 

-24 4.5 3.94 3.8 3.7 V,L - - - V 
# -75 5.5 - - 3.85 - - -
, -50 5.5 - - - - 3.85 -

Low-Level Output V,H 0.05 4.5 - 0.1 - 0.1 - 0.1 

Voltage VOL 
or 

24 4.5 0.36 0.44 0.5 V,L - - -
V 

# 75 5.5 - - - 1.65 - -. 50 5.5 - - - - - 1.65 

Input Leakage Vee 
Current I, or 5.5 - ±0.1 - ±1 - ±1 f.JA· 

GND 
3-State Leakage V,H 

Current 102 or 

V,L 

Vo= 5.5 - ±0.5 - ±5 - ±10 f.JA 

Vee 

or 

GND 
Quiescent Supply Vee 

Current, MSI lee or 0 5.5 - 8 - 80 - 160 f.JA 
GND 

Additional Quiescent Supply 
4.5 Current per Input Pin Vcc-2.1 to - 2.4 - 2.8 - 3 mA 

TTL Inputs High t.lee 
1 Unit Load 5.5 

#Test one output at a time for a 1-seeond maximum duration. Measurement is made by forcing current and measuring voltage to minimize 
power dissipation. 

'Test verifies a minimum 50-ohm transmission-line-drive capability for 74AC/ACT Series, 75 ohms for 54AC/ACT Series. 

ACT INPUT LOADING TABLE 

INPUT UNIT LOADS' 

An,Bn 0.83 

OE 0.64 

DIR 0.15 

'Unit load is t.lcc limit specified in Static 
Characteristic Chart, e.g., 2.4 mA max. @ 25°C. 
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CD54n4AC245 
CD54/7AACT245 
SWITCHING CHARACTERISTICS: AC Series; t" t, = 3 ns, Cl = 50 pF 

Vee 
Oto+70°C -40 10 +125°C(74) 

CHARACTERISTICS SYMBOL -40 10 +85°C -55 to +125°C(54) 
(V) 

MIN. MAX •.... MIN. MAX. 

Propagation Delays: t..u. 1.5 - 108 - 120 
Data to Output tPit( 3.3" 2.8 12 2.1 13.4 

5t 1.8 8.6 1.7 9.6 

Output Disable 1.5 - 150 - 167 
to Output tpLZ 3.3 3.9 15 3.8 16.8 

tPHZ 5 2.5 12 2.4 13.4 

Output Enable 1.5 - 150 - 167 
to Output tpZl 3.3 3.9 18 3.8 20.1 

tpZH 5 2.5 12 2.4 13.4 

Power Dissipation Capacitance CPD§ - 66 Typ. 66 Typ. 

Min. (Valley) VOH VOHV 
During Switching of Other Outputs See 5 4 Typ. @25°C 
(Output Under Test Not Switching) Fig. 1 

Max. (peak) VOL VOlP 
During Switching of Other Outputs See 5 1 Typ. @25°C 
(Output Under Test Not Switching) Fig. 1 

Input Capacitance C, - - 10 - 10 

3-State Output Capacitance Co - ....:. 15 - 15 

SWITCHING CHARACTERISTICS: ACT Series; I" I, = 3 ns, Cl = 50 pF 

CHARACTERISTICS 

Propagation Delays: 
Data to Output 

Output Disable 
to Output 

Output Enable 
to Output 

, 

Power Dissipation Capacitance 

Min. (Valley) VOH 
During Switching of Other Outputs 
(Output Under Test Not Switching) 

Max. (Peak) VOL 
During Switching of Other Outputs 
(Output Under Test Not Switching) 

Input Capacitance 

3-State Output Capacitance 

*3.3 V: min. is @ 3.6 V 
max. is@3V 

t5 V: min. is @ 5.5 V 
max. is @ 4.5 V 

5 V: min. is@5.25VforOto+70°C 
max. is @4.75 V for 0 to +70°C 

SYMBOL 

tPlH 
tpHl 

tPlZ 
tPHZ 

tPZH 
tPZl 

Cpo§ 

VOHV 
See 

Fig. 1 

. VolP 
See 

Fig. 1 

C, 

Co 

Vee 
010 +70°C -4010 +125°C(74) 

-4010 +85°C -55 10 +125° C(54) 
(V) 

MIN. MAX. MIN. MAX. 

5t 1.9 9.6 1.8 10.6 

5 2.6 13 2.5 14.4 

5 2.6 13 2.5 14.4 

- 79 Typ. 79 Typ. 

5 4 Typ. @25°C 

5 1 Typ.@25°C 

- - 10 - 10 

- - 15 - 15 

§Cpo is used to determine the dynamic power consumption, per channel. 
For AC series: PD = Vee2 f, (Cpo + CLl 
For ACT series: PD = Vee2 f, (Cpo + Cel + Veell.lee where f, = input frequency 

Cl = output load capacitance 
Vee = supply voltage. 

UNITS 

ns 

ns 

ns 

pF 

V 

V 

pF 

pF 

UNITS 

ns 

ns 

ns 

pF 

V 

V 

pF 

pF 
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PARAMETER MEASUREMENT INFORMATION 

~---IlI---\ YOH 
OTHER 
OUTPUTS 

I \ 
------ ---- VOL 

OUTPUT 
UNDER 

\.......--.. "- YOH 
. V_ - - VOHV 

TEST _ _ _ _ _ _ _ _ _ _ YOlP 

~-------- VOL 

NOTES: 
1. VOHV AND YOlP ARE MEAS~RED WITH RESPECT TO A GROUND 

REFERENCE NEAR THE OUTPUT UNDER TEST. 
2. INPUT PULSES HAVE THE FOLLOWING CHARACTERISTICS: 

PAR:OS; 1 MHz, I, = 3 n.," = 3n,. SKEW 1 n •. 
3. A.F. FIXTURE WITH 700-MHz DESIGN RULES REQUIRED. 

IC SHOULD BE SOLDERED INTO TEST BOARD AND BVPASSED 
WITH 0.1 pF CAPACITOR. SCOPE AND PROBES REQUIRE 
700-MHz BANDWIDTH. 

92C$-42406 

Fig. 1 - Simultaneous switching transient waveforms. 

OUTPUT 

'FOR AC SERIES ONL V: WHEN 

YCC " 1.5 V. RL " 1 kCl 

92C5-42389 

OUTPUT: LOW 
TO OFF TO LOW 

CD54n4AC245 
CD54/74ACT245 

1PLZl tPZl~ ___ Vs 

-J -----------1--·0.2VCCVOLlotGND) 

tpHZ~ tpZH 
-------~ VOHlotVcc) 

TgU~;~~~~~~H ~------, __ .o;'~YCC 
OUTPUTS OUTPUTS ~ OUTPUTS 

--ENABLED DISABLED ENABLED 

OTHER I 
INPUTS 

ITiED HIGH I 
OR LOW) \ 

OUTPUT 
DISABLE 

OUT 
WITH 

3·STATE 
OUTPUT 

0-0 GND (tPHZ. tpZH) 

0-0 OPEN (tPHL. 'PLH) 
<>-() 2 Vcc (tPLZ. tpzLl. 

5~OL n' (OPEN DRAIN) 

t-.... - .... -t--Q OUT 

500 n' 
RL 

92CM-42405 

'FOR AC SERIES ONLY: WHEN VCC" 1.5 V. RL" 1 kn 

Fig. 2 - Three-state propagation delay times and test circuit. 

92CS-42749 

Fig. 3 - Propagation delay times and test circuit. 

CD54174AC CD54174ACT 

Input Level Vee 3V 

Input Switching Voltage. Vs 0.5 Vee 1.5 V 

Output Switching Voltage. Vs 0.5 Vee 0.5 Vee 
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CD54n4AC251, 
CD54n4ACT251 

3- STATE_ 
DISABLE OE 

Advance Information 

"o 
I, 

a-Input Multiplexer, 3-State 
"2 

CHANNEL I3 
INPUTS I4 15 

I5 14 

IS 13 
12 

I7 

'vl vJ OUTPUTS 
Type Features: 
• Buffered inputs 
• TYPIcal propagation delay: 

{

SO II: 6 ns'@ Vee = 5 V, TA = 25°C, CL = 50 pF 

DATA 51 
SELECT 9 

, 52 L-_--,-----' 92CS - 36984 

FUNCTIONAL DIAGRAM 

The RCA CD54/74AC251 and CD54n4ACT251 are a-input 
multiplexers that utilize RCA's new ADVANCED CMOS 
LOGIC technology, This multiplexer features both true (V) 
and complement (Vi outputs as well as an Output Enable 
(OE) input The OE,must be at a LOW logic level to enable 
this device. When the OE input is HIGH, both outputs are 
in the high-impedance state. When enabled, address infor
mation on the data select inputs determines which, data 
input is routed to the V and Y outputs. ' 

The CD54AC251 and CD54ACT251 are supplied in 16-lead 
dual-in-line ceramic packages (F suffix). The CD74AC251 
and CD74ACT251 are supplied in 16-lead dual-in-line plas
tic packages (E suffix) and in 16-lead dual-in-line small
outline plastic packages (M suffix). 

Family Features: 
• Exceeds 2-kV ESD Protection -MIL-STD-883, 

Method 3015 , 
• SCR-Latchup-resistant CMOS process and Circuit design 
• Speed of bipolar FAST'IASIS with significantly 

reduced power consumption 
• Balanced propagation delays 
• AC types feature 1.5-V to 5.5-V operation and balanced 

noise immunity at 30% of the supply 
• ± 24-mA output drive current 

- Fanout to 15 FAST'ICs 
- Drives 50-ohm transmission lines 

'FAST is a Trademark of Fairchild Semiconductor 
Corp. 

TRUTH TABLE 

INPUTS 
SELECT 

S2 S1 

X X 
L L 
L L 
L H 
L H 
H L 
H L 
H H 
H H 

H = High logic level 
L = Low logic level 
X = Irrelevant 
Z = High impedance (off) 

SO 

X 
L 
H 
L 
H 
L 
H 
L 
H 

OUTPUT 
ENABLE OE 

H 
L 
L 
L 
L 
L 
L 
L 
L 

10, I, ... 17 = The level of the respective input 

OUTPUTS 

y Y 

Z Z 
10 10 
I, I, 

12 12 
13 b 
I. I. 
I, Is 
I. I. 
17 17 

File Number 1981 
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________________ ~----------- Technical Data 

CD54/74AC251 
CD54/74ACT251 

MAXIMUM RATING!i, Absolute-Miiximum Values: 
DC SUPPLY-VOLTAGE (Vee) ..........•............................•..................................... -0.5 to 6 V 
DC INPUT DIODe CURRENT, 10. (for V, < -0.5 V or V, > Vcc + 0.5 V) .......................................... ±20 mA 
DC OUTPUT DIODE CURRENT, 10K (for Vo < -0.5 V or Va > Vee + 0.5 V) ...................................... ±50 mA 
DC OUTPUT SOURCE OR SINK CURRENT per Output Pin, 10 (for Vo > -0.5 V or Va < Vee + 0.5 V) .•............ ±50 mA 
DC Vee or GROUND CURRENT (lee or IGNO) •••.••••••••••••••.••..•••••••..••••.•.•••••••••••••••.•••.•••. ±1oo mA' 
POWER DISSIPATION PER PACKAGE (Po): 

ForTA '" -55 to +1OO°C (PACKAGE TYPE: F) .....•........................................................ 500 mW 
For TA '" +100 to +125"C (PACKAGE TYPE F) ............................... Derate Linearly at 8 mW/oC to 300 mW 
ForTA '" -40 to +1QOoC (PACKAGE TYPE E) ............................................................. 500 mW 
For TA '" +100 to +125°C (PACKAGE TYPE E) ...........................•... Derate Linearly at IS mW/oC to 300 mW 
For T A '" -40 to +70· C (PACKAGE TYPE M) .............................................................. 400 mW 
ForTA", +70 to +125°C (PACKAGE TYPE M) ................................ Derate Linearly at 6 mW/oC to 70 mW 

OPERATING-TEMPERATURI; RANGE (TA): 
PACKAGE TYPE F .....................•.....................................................•... -55 to +125"C 
PACKAGE TYPE E, M ............................................................................ -40 to +125°C 

STORAGE TEMPERATURE (T.",) ..................................................................... -65 to +150°C 
LEAD TEMPERATURE (DURING SOLDERING): 

At distance 1116 ± 1132 in. (1.59 ± 0.79 mm) from case for 10 $ maximum .................................... +265°C 
Unit inserted into PC board min. thickness 1116 in. (1.511 mm) with solder contacting lead tips only ............. +300° C 

'(For up to 4 outputs per device: add ± 25 rnA for each additional output.) 

RECOMMENDEP .OPERATING CONDITIONS: , 
For maximum rel,-,"lily, rIOlmllI operating ClH\ditient should be selected so that operation is always within the 
following ranges: 

CHARACTERISTICS 
LIMITS 

MIN. MAX. 
Supply-Voltage Range. liee': 

(For TA '" Full Package-Temper;lture Range) 
ACTypes 1.5 5.5 
ACT Types 4.5 5.5 

DC Input or Output Voltage. V" Va 0 Vee 

Operating Temperature, T A: 
C074 Types -40 +125 
CD54 Types -55 +125 

Input Rise and FaTI Slew Rate, dtldv 
at 1.5 V to 3 V (AC Types) 0 50 
at 3.6 V to 5.5 V (AC Types) 0 20 
at 4.5 V to M V (ACT Types) 0 10 

'Unless otherwise specified, all voltages are referenced to ground. 

92CS-36831 

TERMINAL ASSIGNMENT 

UNITS 

V 
V 

V 

°C 
°C 

nsN 
nsN 
nsN 

__ --_----~ ____ ------_______________________________________ ~1.3 
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TechnlcaIOata. _______ ....... ___________________ _ 

CD54/74AC251 
CDS4/74ACT251 

STATIC ELECTRICAL CHARACTERISTICS: AC Series 

TEST CONDITIONS 
CHARACTERISTICS 

V, 10 
(V) (rnA) 

High-Level Input 
Voltage V,H 

Low-Level Input 
Voltage V,L 

High-Level Output -0.05 
Voltage VOH -0.05 V,H 

or -0.05 
V,L -4 

-24 

# -75 . -50 

Low-Level Output 0.05 
Voltage VOL V,H 0.05 

or 0.05 

V,L 12 

24 

# 75 . 50 

Input Leakage Vee 
Current I, or 

GND 

3-State Leakage V,H 
Current loz or 

V,L 

Vo= 

Vee 

or 

GND 
Quiescent Supply Vee 

Current, MSI Icc or 0 
GND 

Vee 
(V) 

MIN. 

1.5 1.2 
3 2.1 

5.5 3.85 

1.5 -
3 -

5.5 -

1.5 1.4 

3 2.9 

4.5 4.4 

3 2.58 

4.5 3.94 

5.5 -

5.5 -

1.5 -

3 -

4.5 -

3 -

4.5 -

5.5 -

5.5 -

5.5 -

5.5 -

5.5 -

AMBIENT TEMPERATURE (TA) - DC 

+25 
o to.+70 -40 to +125(74) 

-40 to +85 -55 to +125(54) UNITS 

MAX. MIN. MAX. MIN. MAX. 

- 1.2 - 1.2 -
- 2.1 - 2.1 - V 
~ 3.85 - 3.85 -

0.3 - 0.3 - 0.3 
0.9 - 0.9 - 0.9 V 
1.65 - 1.65 - 1.65 

- 1.4 - 1.4 -
- 2.9 - 2.9 -

- 4.4 - 4.4 -

- 2.48 - 2.4 - V 

- 3.8 - 3.7 -

- 3.85 - - -

- - - 3.85 -

0.1 - 0.1 - 0.1 

0.1 - 0.1 - 0.1 

0.1 - 0.1 - 0.1 

0.36 - 0.44 - 0.5 V 

0.36 - 0.44 - 0.5 

- - 1.65 - -

- - - - 1.65 

±0.1 - ±1 - ±1 pA 

±0.5 - ±5 - ±10 pA 

8 - 80 - 160 pA 

IITest one output at a time for a 1-seeond maximum duration. Measurement is made by forcing current and measuring voltage to minimize 
power dissipation. 

'Test verifies a minimum 50-ohm transmission-line-drive capability for 74AC/ACT Series, 75 ohms for 54AC/ACT Series . 

. t84. _____________________________ ~--'----'-



_____________________________ Technlcal Data 

STATIC ELECTRICAL CHARACTERISTICS: ACT Series 

CD54/74AC251 
CD54/74ACT251 

AMBIENT TEMPERATURE (TA) - °C 

TEST CONDITIONS 
+25 

Oto +70 -40 to +125(74) 
CHARACTERISTICS Vee -40 to +85 -55 to +125(54) UNITS 

V, 10 (V) 

(V) (mA) MIN. MAX. MIN. MAX. MIN. MAX. 

High-Level Input 4.5 
Voltage V,H to 2 - 2 - 2 - V 

5.5 

Low-Level Input 4.5 
Voltage V,L to - 0.8 - 0.8 - 0.8 V 

5.5 

High-Level Output V,H -0.05 4.5 4.4 - 4.4 - 4.4 -
Voltage VOH or 

V'L -24 4.5 3.94 - 3.8 - 3.7 -
# -75 5.5 - - 3.85 - - - V . -50 5.5 - - - - 3.85 -

Low-Level Output V,H 0.05 4.5 - 0.1 - 0.1 - 0.1 
Voltage VOL or 

V,L 24 4.5 - 0.36 - 0.44 - 0.5 V 
# 75 5.5 - - - 1.65 - -. 50 5.5 - - - - - 1.65 

Input Leakage Vee 
Current I, or 5.5 - ±0.1 - ±1 - ±1 Jl.A 

GND 
3-State V,H 

Leakage or 
Current loz V,L 

Vo= 5.5 - ±0.5 - ±5 - ±10 Jl.A 
Vee 
or 

GND 
Quiescent Supply Vee 

Current, MSI Icc or 0 5.5 - 8 - 80 - 160 Jl.A 
GND 

Additional Quiescent Supply 
4.5 Current per Input Pin Vcc-2.1 to - 2.4 - 2.8 - 3 mA 

TTL Inputs High alee 
5.5 1 Unit Load 

#Test one output at a time for a I-second maximum duration. Measurement is made by forcing current and measuring voltage to minimize 
power dissipation. 

'Test verifies a minimum 50-ohm transmission-line-drive capability for 74AC/ACT Series, 75 ohms for 54AC/ACT Series. 

ACT INPUT LOADING TABLE 

INPUT UNIT LOAD* 

SO,S1,S2 1 
OE 1 

10 - h 1 
.. 

'UnIt load IS Ll.lec limit specified In Static . 
Characteristics Chart, e.g., 2.4 mA max. @ 25° C. 
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Technlcat Data· 
------------~----~----------~--------~--------C0S4174AC251, 

C~54/74ACT2S1 

SWITCHING CHAIiIACTERISTiCS: AC serietj 1" I, " 3 fti, CL : 50 pto 

CHAJilAeTEJilISTICS. 

" 

Pr6pagation Derays: 
Data to Y Output 

Data to Y Output 

Seiect to Y Output 

Select to Y Output 

Output Enable and 
Output Disable to 
Output 

Power Dissipation Capacitance 

Input Capacital'lFe 

3-Slate Output Capacitance 

*3.3 V: min. IS @ 3.6 V 
max. is@3V 

t5 V: min. is @ 5.5 V 
max. is @ 4.5 V 

5V: min.is@5.25Vforo.to+70.·C 
max. is @ 4.75 V for 0. to +70.·C 

Oto+70"C -4010 +125"C(74) 
Vee SV'M80L -40 fo +iS~C -55 10 +125~ C(54) UNITs (V) 

tPLH 
tPHL 

tPLH 
tpHL 

t.LH 
tPHL 

tpL~ 

t"HL 

tpZH 
tPZL 
tPHZ 
tjoLZ 

Cp ,,§ 

C, 
Co 

MiN. MAX. ~IN. MAX. 

1.5 - 152 - 169 
3.3· 3.7 16.9 3.5 111.9 ns 
iit 2.4 12.1 2.3 13.5 

1.5 - "66 - 186 
3.3 4 t8.6 3.8 20..9 ns 
5 2.7 13.3 2.5 14.9 

1.5 - 204 ~' 228 
3.3 5.1 22.8 4.7 25.5 n5 
5 3.3 16.3 :n 18.:l 

1.5 - 219 - 245 
3.3 5.4 2i4.5 5 27.4 ns 
5 3.6 17.5 3.4 19.6 

1.5 - 152 - 169 
3.3 3.7 18.2 3.5 20..3 n5 
5 2.4 12.1 2,3 13.5 

- pF 

- ..... 10. - 10. pF 

- - 15 - 15 pF 
. . '. §Cpo IS used to determine the dynamiC power consumption, per deVice . 

Po = Vec2 f, (Cpo + Cc) where f, ",; input frequency 
CL = output load capacitance 

Vcc = supply voltage. 

SWITCHING CHARACTERISTiCS: ACT Serle&; 1" I, = 3 nt, CL = 50 pF 

. CHARACTERISTICS 

Propagation Delays: 
Data to Y Output 

Data to Y Output 

Select to Y Output 

Sefect to Y Output 

Output ~nllble lind 
Output Disable to 
Output 

Power Dissipation Capacitiine'il 

Input Capacitance 

3-State Output Capacitance 

t min. IS @ 5.5 V 
max. is @ 4.5 V 

min. is @ 5.25 V for 0 to +70· C 
r'nax. is @ 4.'15 V fOT 0 to +io.·C 

Vee 
o to +70·C -40 10 +125· C(74) 

SYMBOL -40 to +85·C -55 to +12$° C(54) UNITS (V) 
MIN. MAX~ MIN. MAX. 

tpLH 
t"HL 5t 2.4 12.1 2.3 13.5 ns 

tPLH 
tPHL 5 2.1' 13.3 2.5 14.9 ns 

tPLH 
5 3.3 1'6.3 tPHL 3.1 18.2 ns 

tPLH 
tpHL 5 3:6 17.5 3.4 19.6 ns 

tl'ZH 
tPZL 5 2.4 12.1 2.3 13.5 ns 
tPHZ 
tt'lZ 

C"o§ ~ pF 

C, - - 10. - 10 pF 

Co - - 15 - 15 pF 

ICl'o is used to ditterrniile the dynllmic power COMumption, per device. 
PD .= Vcc' f, (Cpo + Cl) + Vcct.lcc where t, == input frequency 

CL = output load capacitance 
Vcc = supply voltage. 



____________________________ Technical Data 

CD54/74AC251 
CD54n4ACT251 

__________ -- ---------------- 90% 
tr = 3 nl 11- \f= It = 3 no INPUT LEVEL 

~~~~~~J-=----------=--=--=-~~~}E-------=--~-------~------= 1~ % 

OUTPUT: LOW 
TO OFF TO LOW 

IPLZl IPZL~ ___ Vs 

GND 

'pHZ -J ------ --,~;H-1--·0.2VeeVOL(~GND) 
_______ ~_ ,-=-=-=-::--VOH (~Vec) 

T~UJ:~:::~H~~~H ~nn--tno;,~Vee 
OUTPUTS OUTPUTS ~ OUTPUTS 

--ENABLED DISABLED ENABLED 

OTHER I 
INPUTS 

(TIED HIGH l 
OR LOW) 

OUTPUT 
DISABLE 

OUT 
WITH 

3-STATE 
OUTPUT 

o-QGND (IPHZ.IPZH) 

o-Q·OPEN (IPHL.IPLH) 
o-Q 2 Vee (IPLZ. IpzLl. 

5~L 'l" (OPEN DRAIN) 

~-.-+--.--OOUT 

500 n' 
RL 

92CM-42405 

'FOR AC SERIES ONLY: WHEN Vec = 1.5 V. RL = 1 kn 

Fig. 1 - Three-state propagation delay times and test circuit. 

.j...~~oH----tNPUT LEVEL 

OUTPUT 

eL 

O~6:~T r 50 pF 

'FOR Ae SERIES ONLY: WHEN 

Vee = 1.5V,RL =1 kO 

92C$-42389 

Fig. 2 - Propagation delay times and test circuit. 

CD54fl4AC CD54fl4ACT 

Input Level Vee 3V 

Input Switching Voltage. Vs 0.5 Vee 1.5 V 

Output Switching Voltage. Vs 0.5 Vee 0.5 Vee 

92C$-42655 
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Technical Data ____________ ----------------

CD54/74AC253 
CD54/74ACT253 

Advance Information 

Dual4-lnput Multiplexer, 3-State 

Type Features: 
• Buffered inputs 
• Typical propagation delay: 

6.3 flS@ Vee = 5 V, TA = 25°C, CL = 50pF 

FUNCTIONAL DIAGRAM 

The RCA CD54/74AC253 and CD54174ACT253 are dual 4-
input multiplexers that utilize RCA's new ADVANCED 
CMOS LOGIC technology. One of the four sources for each 
section is selected by the common Select inputs, SO and S1. 
When the Output Enable (fOE or 20E) is HIGH, the output is 
in the high-impedance state. 

The CD54AC253 and CD54ACT253 are supplied in 16-lead 
dual-in-line ceramic packages (F suffix). The CD74AC253 
and CD74ACT253 are supplied in 16-lead dual-in-line plas
tic packages (E suffix) and in 16-lead dual-in-line small
outline plastic packages (M suffix). 

Family Features: 
• Exceeds 2-kV ESD Protection - MIL-STD-883, 

Method 3015 
• SCR-Latchup-resistant CMOS process and circuit design 
• Speed of bipolar FAST*/AS/S with significantly 

reduced power consumption 
• Balanced propagation delays 
• AC types feature 1.5-V to 5.5-V operation and balanced 

noise immunity at 30% of the supply 
• ± 24-mA output drive current 

- Fanout to 15 FAST'ICs 
- Drives 50-ohm transmission lines 

'FAST is a Trademark of Fairchild Semiconductor Corp. 

TRUTH TABLE 

SELECT ENABLE OUTPUT INPUTS DATA INPUTS INPUTS 

S1 SO nlo nl, nl2 nl3 nOE nY 

X X X X X X H Z 
L L L X X X L L 
L L H X X X L H 
L H X L X X L L 
L H X H X X L H 
H L X X L X L L 
H L X X H X L H 
H H X X X L L L 
H H X X X H L H 

Select inputs S1 and SO are common to both sections. 
H = High level 
L= Low level 
X = Don't care 
Z = High impedance 

File Number 1985 
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____________________ ....... ________ Technical Data 

MAXIMUM RATINGS, Absolute-Maximum Values: 

CD54n4AC253 
CD54n4ACT253 

DC SUPPLY-VOLTAGE (Vcc) .............................................................•............... -0.5 to 6 V 
DC INPUT DIODE CURRENT, 1,K (for V, < -0.5 V or V, > Vcc + 0.5 V) ............................................ ±20 mA 
DC OUTPUT DIODE CURRENT, 10K (for Vo < -0.5 V or Vo > Vcc + 0.5 V) ......•...........•.....•............... ±50 mA 
DC OUTPUT SOURCE OR SINK CURRENT per Output Pin, 10 (for Vo > -0.5 V or Vo < Vcc + 0.5 V) ................ ±50 mA 
DC Vcc or GROUND CURRENT (Icc or IGNo) ................................................•............... ±1oo mA' 
POWER DISSIPATION PER PACKAGE (Po): 

ForTA= -55 to +1OO°C (PACKAGE TYPE F) .................................... : .•.•...................•. 500 mW 
For TA = +100 to +125°C (PACKAGE TYPE F) ................................. Derate Linearly at 8 mW/oC to 300 mW 
For TA = -40 to +1OO°C (PACKAGE TYPE E) ............................................•....•............ 500 mW 
For TA = +100 to +125°C (PACKAGE TYPE E) ........•......•................. Derate Linearly at 8 mW/oC to 300 mW 
For T A = -40 to +70° C (PACKAGE TYPE M) .............••.•••••.•.•.....................•.•.............. 400 mW 
For TA = +70 to +125°C (PACKAGE TYPE M) ...•................•............. Derate Linearly at 6 mwrc to 70 mW 

OPERATING-TEMPERATURE RANGE (TA): 
PACKAGE TYPE F ......•.............•.......•...••.•...•........................................ -55 to +125°C 
PACKAGE TYPE E, M .................................................•................•........•. -40 to +125°C 

STORAGE TEMPERATURE (T stu) ••••••••••••••••.•••••••••••••••••••••.•••••••••••••••••.•••••••••••• -65 to +150°C 
LEAD TEMPERATURE (DURING SOLDERING): 

At distance 1/16 ± 1132 in. (1.59 ± 0.79 mm) from case for 10 s maximum ...•.......•......................... +265°C 
Unit inserted into PC board min. thickness 1/16 in. (1.59 mm) with solder contacting lead tips only ............... +3OO°C 

'(For up to 4 outputs per device; add ± 25 rnA for each additional output.) 

RECOMMENDED OPERATING CONDITIONS: 
For maximum reliability, normal operating conditions should be selected so that operation is always within the 
following ranges: 

CHARACTERISTIC 
LIMITS 

MIN. MAX. 

Supply-Voltage Range, Vcc': 
(For TA = Full Package-Temperature Range) 

ACTypes 1.5 5.5 
ACT Types 4.5 5.5 

DC Input or Output Voltage, V" Vo 0 Vcc 

Operating Temperature, T A: 
CD74 Types -40 +125 
CD54 Types -55 +125 

Input Rise and Fall Slew Rate, dVdv 
at 1.5 V to 3 V (AC Types) 0 50 
at 3.6 V to 5:5 V (AC Types) 0 20 
at 4.5 V to 5.5 V (ACT Types) 0 10 

'Unless otherwise specified, all voltages are referenced to ground. 

WE 16 Vee 

s, 15 20E 

113 14 So 

112 13 213 

11, 12 212 

110 6 11 21, 

lY 10 210 

GND 8 9 2Y 

TERMINAL ASSIGNMENT 

UNITS 

V 

V 

°c 
°c 

ns/V 
ns/V 
ns/V 
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Techl1lcal Data;...' ___ ....... ______ --________________ _ 

CD54/74AC253 
CD54/74ACT253. 

STATIC ELECTRICAL CHARACTERISTICS: AC Series 

TEST CONDITIONS 
CHARACTERISTICS 

V, 10 
(V) (mA) 

High-Level Input 
Voltage V,H 

Low-Level Input 
Voltage V,L 

High-Level Output -0.05 
Voltage VOH V,H -0.05 

or -0.05 

V,L -4 

-24 

# -75 

* -50 

Low-Level Output 0.05 
Voltage VOL V,H 0.05 

or 0.05 

V,L 12 

24 

# 75 

* 50 

Input Leakage Vee 
Current I, or 

GND 
3-State Leakage· V,H 

Current loz or 
V,L 

Vo= 
Vee 
or 

GND 
Quiescent Supply Vee 

Current, MSI lee or 0 
GND 

Vee 
(V) 

1.5 

3 

5.5 

1.5 

3 

5.5 

1.5 

3 

4.5 

3 

4.5 

5.5 

5.5 

1.5 

3 

4.5 

3 

4.5 

5.5 

5.5 

5.5 

5.5 

5.5 

AMBIENT tEMPERATURE (T A) - 0 C 

. +25 o to +70 -40 to +125(74) 
-40 to +85 -55 to +125(54) UNITS 

MIN. MAX. MIN. MAX. MIN. MAX. 

1.2 - 1.2 - 1.2 -

2.1 - 2.1 - 2.1 - V 

3.85 - 3.85 - 3.85 . -
- 0.3 - 0.3 - 0.3 

- 0.9 - (j.9 - D.1l V 

,- 1.65 - 1.65 - 1.65., 

1.4 - 1.4 - 1.4 -

2.9 - 2.9 - 2.9 -

4.4 - 4.4 - 4.4 -. 

2.58 - 2.48 - 2.4 - V 

3.94 - 3.8 - 3.7 -

- - 3.85 - - -
- - - - 3.85 -

- 0.1 ,- . 0.1 - 0.1 

- 0.1 - 0.1 - 0.1 

- 0.1 - 0.1 - 0.1 

- 0.36 - 0.44 - 0.5 V 

- 0.36 - 0.44 - 0.5 

- - - 1.65 - -

- - - - - 1.65 

- ±0.1 . - ±1 - ±1 IlA 

- ±0~5 - ±5 - ±10 IlA 

- 8 - 80 - 160 IlA 

#Test one output at a time for a 1-second maximum duration. Measurement is made by forcing current and measuring voltage to minimize 
power dissipation. 

"Test verifies a minimum SO-ohm transmission-line-drive capability for 74AC/ACT Series, 75 ohms for 54AC/ACT Series. 
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_____________________________ Technlcal Data 

CD54/74AC253 
CD54/74ACT253 

STATIC ELECTRICAL CHARACTERISTICS: ACT Series 

AMBIENT TEMPERATURE (TA) - °C 

TEST CONDITIONS 
+25 

010+70 -4010 +125(74) 
CHARACTERISTICS Vcc -4010 +85 -55 10 +125(54) UNITS 

V, 10 (V) 

(V) (mA) MIN. MAX. MIN. MAX. MIN. MAX. 

High-Level Input 4.5 
Voltage V,H to 2 - 2 - 2 - V 

5.5 

Low-Level Input 4.5 
Voltage V'L to - 0.8 - 0.8 - 0.8 V 

5.5 

High-Level Output V,H -0.05 4.5 4.4 - 4.4 - 4.4 -
Voltage VOH or 

-24 4.5 3.94 3.8 3.7 V'L - - - V 
# -75 5.5 - - 3.85 - - -
* -50 5.5 - - - - 3.85 -

Low-Level Output V,H 0.05 4.5 - 0.1 - 0.1 - 0.1 
Voltage VOL or 

24 4.5 0.36 0.44 0.5 V V,L - - -
# 75 5.5 - - - 1.65 - -
* 50 5.5 - - - - - 1.65 

Input Leakage Vee 
Current I, or 5.5 - ±0.1 - ±1 - ±1 /iA 

GND 
3-State Leakage V,H 

Current loz or 
V,L 

Vo= 5.5 - ±0.5 - ±5 - ±10 /iA 
Vee 
or 

GND 
Quiescent Supply Vee 

Current, MSI lee or 0 5.5 - 8 - 80 - 160 /iA 
GND 

Additional Quiescent Supply 
4.5 Current per Input Pin Vcc-2.1 to - 2.4 - 2.8 - 3 rnA 

TTL Inputs High ll.lcc 
5.5 1 Unit Load 

#Test one output at a time for a 1-second maximum duration. Measurement is made by forcing current and measuring voltage to minimize 
power dissipation. 

'Test verifies a minimum 50-ohm transmission-line-drive capability for 74AC/ACT Series, 75 ohms for 54AC/ACT Series. 

ACT INPUT LOADING TABLE 

INPUT UNIT LOAD* 

SO, S:!....!!.!o, nl, 1 
nOE 0.83 

.. 
'Unit load IS alec limit specified In Static Characteristics 
Chart, e.g., 2.4 rnA max. @25°C. 

_________________________________________________________________ 191 

• 



Technical Data _~_-,..._-,... ___ .....,. ____ .."..... ____ ,....--__ ---., _____ _ 

CD54/74AC253 
CD54/74ACT253 

SWITCHING CHARACTERISTICS: AC Series; I" I, = 3 ns, CL = 50 pF 

CHARACT'ERisTICS 

Propagation Delays: 
SO,S1, to Y 

nl to Y 

Output Enable, 
Output Disable to Y 

Power Dissipation Capacitance 

Input Capacitance 

3-State Output Capacitance 

*3.3 V: min. is @ 3.6 V 
max. is@3V 

t5 V: min. is @ 5.5 V 
max. is @ 4.5 V 

5 V: min. is @ 5.25 V for 0 to +70°C 
max. is @ 4.75 V for 0 to +70° C 

Vee 
010 +70°C -4010 +125° C(74) 

SYMBOL -4010 +85°C -5510 +125°C(54) UNITS (V) 
MIN. MAX. MIN. MAX. 

tPLH 
1.5 - 224 - 250 

tPHL 
3.3* 5.4 25.1 5.2 28 ns 
5t 3.6 17.9 3.4 20 

tPLH 
1.5 - 149 - 166 
3.3 3.6 16.7 3.4 18.6 ns 

tPHL 5 2.4 11.9 2.3 13.3 

tPLz 1.5 - 129 - 144 tPHZ 3.3 3.1 15.5 2.9 17.3 ns 
tPZL 5 2.1 10.3 1.9 11.5 
tPZH 

Cpo§ - pF 

C, - - 10 - 10 pF 

Co - - 15 - 15 pF 

§Cpo is used to determine the dynamic power consumption, per multiplexer. 
Po = Vee2 f, (Cpo + Cd where f, = input frequency 

CL = output load capacitance 
Vee = supply voltage. 

SWITCHING CHARACTERISTICS: ACT Series; I" t, = 3 ns, CL = 50 pF 

CHARACTERISTICS 

Propagation Delays: 
SO, S1, to Y 

nl to Y 

Output Enable, 
Output Disable to Y 

Power Dissipation Capacitance 

Input Capacitance 

3-State Output Capacitance 

t5 V: min. is @ 5.5 V 
max. is @ 4.5 V 

5 V: min. is@ 5.25 V for 0 to +70°C 
max. is @ 4.75 V for 0 to +70°C 

Vee 
010 +70°C -4010 +125° C(74) 

SYMBOL -4010 +85°C -5510 +125°C(54) UNITS (V) 
MIN. MAX. MIN. MAX. 

tPLH 
tPHL 5t 3.9 19.3 3.8 22 ns 

tPlH 5 3.3 16.2 3.1 18 
tPHL 

ns 

tPLZ 

tPHZ 5 2.3 11.3 2.1 12.6 ns 
tPZL 
tPZH 

CPO§ - pF 

C, - - 10 - 10 pF 

Co - - 15 - 15 pF 

§Cpo is used to determine the dynamic power consumption, per multiplexer. 
Po = Vee2 f, (Cpo + Cd + VccAlee where f, = input frequency 

CL = output load capacitance 
Vee = supply voltage. 
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CD54/74AC253 
CD54/74ACT253 

I, 3n. n t=:t I, 3n. 

OUTPUT 11 _________ n\f __ n_nnn':~U:_L::~ 
DISABLEJ~~:LZl u~N:,~:~-- --~~;'o% 

OUTPUT: lOW --- Vs 

TO OFF TO LOW -J ---- -- -----1 --.0.2VCCVOLI~GND) 
tpHZ~ tpZH :-:-=:7"'"----.... VOH I~Vce) 

T~u6~~~~H~~~ Fn-n-; __ Oy8svec 

OUTPUTS OUTPUTS ~ OUTPUTS 
--ENABLBD DISABLED ENABLED 

OTHER I 
INPUTS 

(TIED HIGH I 
OR LOW) 

OUTPUT 
DISABLE 

OUT 
WITH 

3·STATE 
OUTPUT 

o--Q GND (IPHZ. 'PZH) 

o--Q OPEN (IPHL. 'PLH) 
0-0 2 Vee (IPLZ. 'pzLl. 

5~OL O' (OPEN DRAIN) 

f--..... -+--.--O OUT 

500 (1' 

RL 

92CM-42405 

*FOR AC SERIES ONLY: WHEN Vee = 1.5 V. RL = 1 kO 

Fig. 1 - Three-state propagation delay waveforms and test circuit. 

92C5-42611 

OUTPUT 

-FOR AC SERIES ONLY: WHEN 

Vee ~ 1.5 V. RL ~ 1 kO 

92(5-42389 

Fig. 2 - Propagation delay times and test circuit. 

CD54174AC CD54174ACT 
Input Level Vee 3V 

Input Switching Voltage. Vs 0.5 Vee 1.5 V 

Output Switching Voltage. Vs 0.5 Vee 0.5 Vee 
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CD54/74AC257, CD54/74AC258 
CD54174ACT257, CD54/74ACT258 

110 
~ 258 

21 0 

" 31 0 
4 ,y 1Y 

,4 7 
2Y 2Y 41 0 

II, 3 9 3Y 3Y 
6 ,2 

4Y 4Y 21, 
31, 

,0 

41, 
,3 

,5 
92CS-42562 

OE-------I 

FUNCTIONAL DIAGRAM 

Quad 2-I'nput Multiplexer with 
3-State Outputs 
CD54174AC/ACT257 - Non-Inverting Outputs 
CD54174AC/ACT258 - Inverting Outputs 

Type Features: 
• Buffered inputs 
• Typical propagation delay: 

4.4 ns @ Vee = 5 V, h = 25°C, CL = 50 pF 

Family Features: 

Advance Information 

The RCA CD54n4AC257, -258 and CD54/74ACT257, -258 
are quad 2-input multiplexers with 3-state outputs. These 
devices utilize RCA's new ADVANCED CMOS LOGIC 
technology. Each,of these devices selects four bits of data 
from two sources under the control of a· common Select 
input (5). The Output Enable (OE) is active LOW. When OE 
is HIGH, all of the outputs (Y or V) are in the high
impedance state regardless of all other input conditions. 

• Exceeds 2-kV ESD Protection - MIL-STD-883, 
Method 3015 

Moving data from two groups of registers to four common 
output buses is a common use of the CD54n4AC/ACT257 
and CD54n4AC/ACT258. The state of the Select input 
determines the particular register from which the data 
comes. The CD54n4AC/ACT257 and CD54n4AC/ACT258 
can also be used as function generators, 

The CD54AC/ACT257 and CD54AC/ACT258 are supplied in 
16-lead dual-in-line ceramic packages (F suffix), The 
CD74AC/ACT257 and CD74AC/ACT258 are supplied in 16-
lead dual-in-line plastic packages (E suffix) and in 16-lead 
dual-in-line small-outline plastic packages (M suffix), 

• SCR-Latch-up-resistant CMOS process and circuit design 
• Speed of bipolar FAST"IASIS with Significantly 

reduced power 
• Balanced propagation delays 
• AC types feature 1.5-V to 5.5-V operation and balanced 

nOise immunity at 30% of the supply 
• ± 24-mA output drive current 

- Fanout to 15 FAST" ICs 
- Drives 50-ohm transmission lines 

"FAST is a Trademark of Fairchild Semiconductor Corp. 

FUNCTION TABLE 

Output Select Data 
Enable Input InJ uts 

OE S 
H X 
L L 
L L 
L H 
L H 

H = High level voltage 
L = Low level voltage 

10 
X 
L 
H 
X 
X 

Z = High impedance (off) state. 
X = Don't care 

I, 
X 
X 
X 
L 
H 

257 258 
Outputs Outputs 

Y Y 
Z Z 
L H 
H L 
L H 
H L 

File Number 1955 
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CD54/74AC257, CD54/74AC258 
CD54/74ACT257, CD54/74ACT258 

MAXIMUM RATINGS, Absolute-Maximum Values: 
DC SUPPLY-VOLTAGE (Vee) ............................................................................. -0.5 to 6 V 
DC INPUT DIODE CURRENT, I'K (for V, < -0.5 V or V, > Vee + 0.5 V) ............................................ ±20 mA 
DC OUTPUT DIODE CURRENT, 10K (for Vo < -0.5 V or Vo > Vee + 0.5 V) ........................................ ±50 mA 
DC OUTPUT SOURCE OR SINK CURRENT per Output Pin, 10 (for Vo > -0.5 V or Vo < Vee + 0.5 V) ................ ±50 mA 
DC Vcc or GROUND CURRENT (lee or IGNo) ................................................................ ±100 mA' 
POWER DISSIPATION PER PACKAGE (Po): 

For TA = -55 to +100°C (PACKAGE TYPE F) .............................................................. 500 mW 
For TA = +100 to +125°C (PACKAGE TYPE F) ................................. Derate Linearly at 8 mW/oC to 300 mW 
For TA = -40 to +100° C (PACKAGE TYPE E) .............................................................. 500 mW 
For TA = +100 to +125°C (PACKAGE TYPE E) ................................. Derate Linearly at 8 mW/oC to 300 mW 
For TA = -40 to +lO°C (PACKAGE TYPE M) ............................................................... 400 mW 
For TA = +70 to +125°C (PACKAGE TYPE M) .................................. Derate Linearly at 6 mW/oC to 70 mW 

OPERATING-TEMPERATURE RANGE (TA): 
PACKAGE TYPE F ................................................................................ -55 to +125°C 
PACKAGE TYPE E, M ............................................................................. -40 to +125°C 

STORAGE TEMPERATURE (T stg) ..................................................................... -65 to +150oG 
LEAD TEMPERATURE (DURING SOLDERING): 

At distance 1/16 ± 1/32 in. (1.59 ± 0.79 mm) from case for 10 s maximum ..................................... +265°C 
Unit inserted into PC board min. thickness 1/16 in. (1.59 mm) with solder contacting lead tips only ............... +300°C 

'(For up to 4 outputs per device; add ± 25 rnA for each additional output.) 

RECOMMENDED OPERATING CONDITIONS: 
For maximum reliability, normal operating conditions should be selected so that operation is always within the 
following ranges: 

CHARACTERISTICS 
MIN. 

LIMITS 

MAX. 

Supply-Voltage Range, Vee': 
(For TA = Full Package-Temperature Range) 

ACTypes 1.5 5.5 
ACT Types 4.5 5.5 

DC Input or Output Voltage, V" Vo 0 Vee 

Operating Temperature, TA: 
CD74 Types -40 +125 
CD54 Types -55 +125 

Input Rise and Fall Slew Rate, dVdv 
at 1.5 V to 3 V(AC Types) 0 50 
at 3.6 V to 5.5 V(AC Types) 0 20 
at 4.5 V to 5.5 V(ACT Types) 0 10 

'Unless otherwise specified. all voltages are referenced to ground. 

TERMINAL ASSIGNMENT DIAGRAMS 

16 Vee 5 
15 

DE 110 

111 
3 14 

410 

16 vcc 5 

110 
15 i5E 

4 13 
411 1Y 111 3 14 

410 

210 
5 12 

4Y 

211 
6 11 

310 
10 

iY 4 13 411 

210 
5 12 

4Y 
2Y 31 1 

8 9 
GND 3Y 

6 11 
310 211 

10 
311 2Y 

92CS-38420RI 8 9 3Y GND 

92CS-39S15 

CD54/74AC/ ACT257 CD54n4AC/ACT258 

UNITS 

V 
V 

V 

°C 
°C 

ns/V 
ns/V 
ns/V 
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CD54)74AC257, CD54n4AC258 
CD54n4ACT257, CD54/74ACT258 

STATIC ELECTRICAL CHARACTERISTICS: AC Series 

TEST CONDITIONS 
CHARACTERISTICS Vee 

V, 10 (V) 

(V) (mA) MIN. 

High-Level Input 1.5 1.2 
, Voltage V,H 3 2.1 

5.5 3.85 

Low-Level Input 1.5 -
Voltage V,L 3 -

5.5 -
High-Level Output -0.05 1.5 1.4 

Voltage VOH V,H -0.05 3 2.9 

or -0.05 4.5 4.4 

V,L -4 3 2.58 

-24 4.5 3.94 

# -75 5.5 -
, -50 5.5 -

Low-Level Output 0.05 1.5 -
Voltage VOL V,H 0.05 3 -

or 0.05 4.5 -

V,L 12 3 -
24 4.5 -

# 75 5.5 -
, 

50 5.5 -
Input Leakage Vee 

Current I, or 5.5 -
GND 

3-State Leakage V,H 
Current loz or 

V,L 

Vo= 5.5 -

Vee 

or 

GND 
Quiescent Supply Vee 

Current, MSI Icc or 0 5.5 -
GND 

AMBIENT TEMPERATURE (T A) - 0 C 

+25 010 +70 -4010 +125(74) 
-40 10 +85 -5510 +125(54) UNITS 

MAX. MIN. MAX. MIN. MAX. 

- 1.2 - 1.2 -

- 2.1 - 2.1 - V 

- 3.85 - 3.85 -

0.3 - 0.3 - 0.3 

0.9 - 0.9 - 0.9 V 

1.65 - 1.65 - 1.65 

- 1.4 - 1.4 -
- 2.9 - 2.9 -

- 4.4 - 4.4 -

- 2.48 ~ 2.4 - V 

- 3.8 - 3.7 -
- 3.85 - - -
- - - 3.85 -
0.1 - 0.1 - 0.1 

0.1 - 0.1 - 0.1 

0.1 - 0.1 - 0.1 

0.36 - 0.44 - 0.5 V 

0.36 - 0.44 - 0.5 

- - 1.65 - -
- - - - 1.65 

±0.1 - ±1 - ±1 /1A 

±0.5 - ±5 - ±10 /1A 

8 - 80 - 160 /1A 

#Test one output at a time for a 1-second maximum duration. Measurement is made by forcing current and measuring voltage to minimize 
power dissipation. 

'Test verifies a minimum 5O-0hm transmission-line-drive capability for 74AC/ACT Series, 75 ohms for 54AC/ACT Series. 
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CD54/7 4AC257, CD54/7 4AC~ 
CD54/7 4ACT257, CD54/7 4ACT~ 

STATIC ELECTRICAL CHARACTERISTICS: ACT Series 

AMBIENT TEMPERATURE (T A) - ° C 
TEST CONDITIONS 

+25 
o to +70 -40 to +125(74) 

CHARACTERISTICS Vee -40 to +85 -55 to +125(54) U~ 
(V) 

.. -~-,,~~ 

V, 10 
(V) (rnA) MIN. MAX. MIN. MAX. MIN. MAX. 

High-Level Input 4.5 
Voltage V,H to 2 - 2 - 2 - V 

5.5 

Low-Level Input 4.5 
Voltage V,L to - 0.8 - 0.8 - 0.8 V 

5.5 

High-Level Output V,H -0.05 4.5 4.4 - 4.4 - 4.4 -
Voltage VOH or -

V,L -24 4.5 3.94 - 3.8 - 3.7 - V 
# -75 5.5 - .- 3.85 - - -

~,,-.----

* -50 5.5 - -_ .• - - 3.85 -- -
Low-Level Output V,H O.O!> 4.5 - 0.1 - 0.1 - 0.-

Voltage VOL or .- --
V" :>4 4.5 - 0.36 - 0.44 - J.5 

V 
# fb 5.5 - - - 1 ,f)~) -.---=----

~)O 5.5 - - - _ \ 1.65 
---- -- --- --

Input Leakage Vee 
(A Current I, or 5.5 - ±0.1 - , 1 - ±1 

GND J~ 

3-State Leakage V,H 
Current IOl or 'I #A 

V,L 

Vo= 5,[1 to.5 - Ib -

Vee 

or 

GND - -, 
Quiescent Supply Vee 

80 -
I( 

uft 7 
Current, MSI Icc or a 5.5 - 8 -

GND - f--l 
--.~ -

Additional Quioscent Supply 
4.5 

\ 

: mA \ 
Current pm Input Pin Vcc-2.1 to - 2.4 - 2.1 

TTL Inputs H19t1 fl.lce 
5.5 

1 Unit Load -
'---- ;'(1"\\2e 

. Ji1!:iunng voltage \f\ 

#Test one output itt a time for a 1-second maximum duration. Measurement is mac1t' by forcing current a 
power dISSipation, .... CT Series. 

'Test VerltlllS " 'Tlinimum 50-ohm transmission-line-drive capability for 74AC/AC 1 SO,,"". 75 ohms for 5' 

ACT INPUT LOADING TABLE 

INPUT UNIT LOAO* 

Data 0.83 

S 1.27 

OE 1.27 --. 
'Unit load is Alec limit Spocltled in Static Chnrat:\'>rIstic 
Chart, e.g., 2.4 mA max. (11\ ?5°C. 

I 
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4n4AC257, CD54/74AC258 
,4/74ACT257,.CD54/74ACT258 

liNG CHARACTERISTICS: AC Series; 1" t, = 3 ns, CL = 50 pF 

Vee 
CHARACTERISTICS SYMBOL (V) 

~ation Delays: tPLH 1.5 
Y 257 tpHL 3.3' 

5t 

Y 1.5 
257 tpLH 3.3 

tPHL 5 

toY tpu 
1.5 257 tPHZ 

tPzl 3.3 

tpZH 5 

~Y 1.5 
258 tPlH 3.3 

tpHL 5 

lOY 1.5 
258 tPLH 3.3 

tpHl 5 

floY tpu 
1.5 258 IPHZ 

tpZl 3.3 

IpZH 5 -
~issipa\ion Capacitance Cpo§ -
~acitance C, -
~put C~acitance Co -

010 +70°C 
-40 to +85°C 

MIN. MAX. 

- 105 
2.5 11.8 
1.7 SA 

- 150 
3.6 16.8 
2.4 12 

- 165 
4 19.8 

2.7 13.2 

- 90 
2.2 10.1 
1.4 7.2 

- 150 
3.6 16.8 
2.4 12 

- . 165 
4 19.8 

2.7 13.2 

130 Typ. 

- 10 

- 15 
' .. 

,W'''~HAAItTERISTICS: ACT Series; t" I, = 3 ns, Cl = 50 pF -- -------
CII.AI"ER ISilCS 

257 

257 

257 

258 --
258 -
258 

pacita~~ 
~ ~SipationCa 

~~~ '-:tateO~t 
~(JtCapac itance --

SYMBOL 

tI'l It 

tNn. 

tPlH 
IPHL 

tPlz 
tPHZ 

tpzl 
tPZH 

tPlH 

tpHl 

tplH 
tpHl 

tpu 
tPHZ 
tPZl 
tPZH 

Cpo§ 

C, 

Co 

Vee 
o to +70°C 

-40 to +85°C 
(V) 

MIN. MAX. 

5t 1.9 9.6 

5 2.8 13.9 

5' 3 14.5 

5 1.7 8.4 

5 2.8 13,9 

5 3 14.5 

- 170 Typ. 

- - 10 

- - , 15 

-4010 +125° C(74) 
-55 to +125°C(54) UNITS 
MIN. MAX. 

- 117 
2.4 13 ns 
1.6 9.3 

- 168 
3.5 18.8 ns 
2.3 13.4 

- 184 
3.8 22.1 ns 
2.5 14.7 

- 100 
2 11.2 ns 

1.3 8 

- 168 
3.5 18.8 ns 
2.3 13.4 

- 184 
3,8 22.1 ns 
2,5 14.7 

130 Typ. pF 

- 10 pF 

- 15 pF 

·4010 +125° C(74) 
-5510 +125' C(54) UNITS 
MIN. MAX. 

1.8 10.7 ns 

2.6 15.4 ns 

2.8 16.1 ns 

1.6 9.3 ns 

2.6 15.4 ns 

2.8 16.1 ns 

170 Typ. pF 

- 10 pF 

15 pF 'V:min,is~ 
mal(. is @ 3 V §Cpo IS used to determine the dynamic power consumption per multiplexer. 
min. is @5.5 V For AC Series: Po = Cpo Vcc2 f, + I(Cl Vcc2fol 
mal(. is @4.5 V For ACT Series: Po = CpoVcc2 fi + I(ClVcc2fol • Vee A Icc 

min. is@525 where t, input frequency 
mal( . . V for 0 to '70° C t" . output frequency 

. IS @4,75 V for 0 to 1-700C C, output load capacitance 
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CD54/7 4AC257, CD54/74AC258 
CD54/74ACT257, CD54/74ACT258 

tt~3". 11 \f= tr~3". tNPUTLEVEL 

~~~~~~J.------------=------------~-----------------~--~----~~ ~~: 
OUTPUT: LOW 

TO OFF TO LOW 

t
PLZl tPZL~ ___ Vs 

GND 

-J -----------~ --,O.2VeeVOL(,.GND) 

tpHZ~ tpZH 

OUTPUT=:-:H-::t-::G-::H:-----..~-----------!I . o.a Vee VOH ("Vee) 

TO OFF TO HIGH I~ /1---' Vs 

OUTPUTS------L OUTPUTS ~ OUTPUTS 
--ENABLED DISABLED ENABLED 

OTHER I 
INPUTS 

(TIED HIGH l 
OR LOW) 

OUTPUT 
DISABLE 

OUT 
WITH 

3,STATE 
OUTPUT 

<>--0 GND (tPHZ. tpZH) , 

<>--0 OPEN (tPHL. tPLH) 
<>-0 2 Vee (tPLZ. tpzLl. 

5':."L n· (OPEN DRAIN) 

f---.----<O---.--Cl OUT 

92CM-42"405 

·FOR Ae SERIES ONLY: WHEN Vee = 1.5 V. RL ~ 1 kll 

Fig. 1 - Three-state propagation' delay waveforms and test circuit. 

INPUT r LEVEL 

LGND 

92C5-42561 

Fig, 2 - Select to output propagaton delays (A.C/ACT257). Fig. 3 - Inputs or select to output propagation delays (AC/ACT258). 

OUTPUT 

"FOR AC SERIES ONLY: WHEN 

VCC = 1.5 V. RL = 1 krl 

92C5-42389 

Fig. 4 - Test circuit. 

Input Level 

Input Switching Voltage. Vs 

Output Switching Voltage. Vs 

CD54/74AC CD54n4ACT 

Vee 3V 

0.5 Vee 1.5 V 

0.5 Vee 0.5 Vee 
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CD54fl4AC273 
CD54/14ACT273 

, ~ .. " Product Preview 

CLOCK 
CP 

DO 00 
Octal D Flip-Flop with Reset 

01 01 

02 02 

DATA 03 03 
DATA 

INPUTS 04 04 OUTPUTS 

D. O. Type Features: 
D6 06 • Buffered inputs 
D7 07 • Typical propagation delay: 

7 ns @ Vee = 5 V, TA = 25° C, CL = 50 pF 
RESET n 92CS-36976R2 

FUNCTIONAL DIAGRAM 

The RCA CD54174AC273 and CD54174ACT273 are octal 
D flip-flops with reset that utilize RCA's new ADVANCED 
CMOS LOGIC technology. Information at the D input is 
transferred to the a output on the positive-going edge of 
the clock pulse. All eight flip-flops are controlled by a 
common clock (CP) and a common reset (MFl). Resetting is 
accomplished by a low-voltage level independent of 
the clock. 

The CD54AC273 and CD54ACT273 are supplied in 20-lead 
dual-in-line ceramic packages (F suffix). The CD74AC273 
and CD74ACT273 are supplied in 20-lead dual-in-line plastic 
packages (E suffix) and in 20-lead dual-in-line small
outline pl!lstic packages (M suffix). 

Fami·ly Features: 
• Exceeds 2-kV ESD Protection - MIL-STD-883, 

Method 3015 
• SCR-Latchup-resistant CMOS process and circuit design 
• Speed of bipolar FAST'/AS/S with significantly 

reduced power consumption 
• Balanced propagation delays 
• AC types feature 1.5-V to 5.5-V operation and balanced 

noise immunity at 30% of the supply 
• ± 24-mA output drive current 

- Fanout to 15 FAST'ICs 
- Drives 50-ohm transmission lines 

'FAST is a Trademark of Fairchild Semiconductor Corp. 

TRUTH TABLE (EACH FLIP-FLOP) 

INPUTS 

RESET CLOCK 
(MR) CP 

L x 
H ---1 
H ---1 
H L 

H = High level (steady state) 
L = Low level (steady state) 
X = Irrelevant 
~ = Transition from Low to High level 

DATA 
Dn 

X 
H 
L 
X 

00 = The level of 0 before the indicated steady-state 
input condiiions were established 

OUTPUTS 

an 

L 
H 
L 

00 

File Number 1979 
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____________________________ TechnlcaIData 

MAXIMUM RATINGS, Absolute-Maximum Values: 

CD54n4AC273 
CD54/74ACT273 

DC SUPPLY-VOLTAGE (Vcc) ............................................................................. -0.5 to 6 V 
DC INPUT DIODE CURRENT, I'K (for V, < -0.5 V or V, > Vee + 0.5 V) .......................................... ±20 mA 
DC OUTPUT DIODE CURRENT, 10K (for Vo < -0.5 V or Vo > Vee + 0.5 V) ...................................... ±50 mA 
DC OUTPUT SOURCE OR SINK CURRENT per Output Pin, 10 (for Vo > -;0.5 V or Vo < Vee + 0.5 V) .............. ±50 mA 
DC Vee or GROUND CURRENi' (lee or IGNo) ............................................................... ±100 mA" 
POWER DISSIPATION PER PACKAGE (Po): 

For TA = -55 to +100°C (PACKAGE TYPE F) ...•.......................................................... 500 mW 
For TA = +100 to +125°C (PACKAGE TYPE F) ............................... Derate Linearly at 8 mW/oC to 300 rnW 
For TA = -40 to.+100°C (PACKAGE TYPE E) ............................................................. 500 mW 
For TA = +100 to +125°C (PACKAGE TYPE E) ............................... Derate Linearly at 8.mW/oC to 300 mW 
For TA = -40 to HO°C (PACKAGE TYPE:M) ......................................................•....... 400 mW 
For TA = +70 to +125°C (PACKAGE TYPE M) ................................ Derate Linearly at 6 mW/oC to 70 mW 

OPERATING-TEMPERATURE RANGE (TA): 
PACKAGE TYPE F ............................................................................... -55 to +125°C 
PACKAGE TYPE E, M ............................................................................ -40 to +125°C 

STORAGE TEMPERATURE (Ts,,) ..••.•••••.•.•..•••••.•.••...••.••...••.•....•.....••................ -65 to +150°C 
LEAD TEMPERATURE (DURING SOLDERING): 

At distance 1116 ± 1/32 in. (1.59 ± 0.79 mm) from case for 10 s maximum .................................... +265°C 
Unit inserted into PC board min. thickness 1/16 in. (1.59 mm) with solder contacting lead tips only ............. +300°C 

'(For up to 4 outputs per device; add ± 25 rnA for each additional output.) 

RECOMMENDED OPERATING CONDITIONS: 
For maximum reliability, normal operating conditions should be selected so that operation is always within the 
following ranges: 

CHARACTERISTICS 
LIMITS 

MIN. MAX. 

Supply-Voltage Range, Vcc': 
(For TA = Full Package-Temperature Range) 

AC Types 1.5 5.5 
ACT Types 4.5 5.5 

DC Input or Output Voltage, V .. Vo 0 Vee 

Operating Temperature, TA: 
CD74 Types -40 +125 
CD54 Types -55 +125 

Input Rise and Fall Slew Rate, dtldv 
at 1.5 V to 3 V (AC Types) 0 50 
at 3.6 V to 5.5 V (AC Types) 0 20 
at 4.5 V to 5.5 V (ACT Types) 0 10 

'Unless otherwise specified, all voltages are referenced to ground. 

Me 
, 

20 Vee 

00 
2 19 07 

DO 
3 18 07 

01 17 06 

01 16 06 

02 15 05 

02 14 05 

03 13 04 

03 12 04 

GND 10 11 CP 

TERMINAL ASSIGNMENT 

UNITS 

V 
V 

V 

°C 
°C 

ns/V 
ns/V 
ns/V 
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CD54/74ACa73 
CD54174ACT273 

STATIC ELECTRICAL CHARACTERISTICS: AC Series 

TEST CONDITIONS 
.. CHARACTERISTICS 

V, 10 
(V) (rnA) 

High-Level Input 
Voltage V,H 

Low"Level.lnput 
Voltage V,L 

High-Level Output -0.05 
Voltage VOH -0.05 V,H 

or ~.05 
V,L -4 

-24 

# -75 . -50 

Low-Level Output 0.05 
Voltage VOL V,H 0.05 

or 0.05 

V,L 12 

~ ... 
'. 

24 

# 75 . 50 

Input Leakage Vee 
Current I, or 

GND 

Quiescent Supply Vee 
Current, MSI Icc or 0 

GND 

Vee 
(V) 

MIN. 

1.5 1.2 
3.0 2.1 
5.5 3.85 

1.5 -
3.0 -
5.5 -

1.5 1.40 

3.0 2.90 

4.5 4.40 

3.0 2.58 

4.5 3.94 

5.5 -

5.5 -
1.5 -
3.0 -
4.5 -

3.0 -

4.5 -
5.5 -

5.5 -

5.5 -

5.5 -

AMBIi;NT TEr,.'IPERATURE.(T ~ - .(: 

+25 010 +70 -40 10 +125(74) 
-4010+85 -55 10 +125(54) UNITS 

MAX. MIN. MAX. MIN. MAX. 

1.2 - 1.2 -
- 2.1 :- 2.1 - V 
- 3.85 - 3.85 -
0.3 - 0.3 - 0.3 
0.9 -. 0.9 - 0.9 V 
1.65 - 1.65 - 1.65 

- 1.40 - 1.40 -
- 2.90 - 2.90 -
- 4.40 - 4.40 -

- 2.48 - 2.40 - V 

- 3.80 - 3.70 -
- 3.85 - - -
- - - 3.85 -
0.1 - 0.1 - 0.1 

0.1 - 0.1 - 0.1 

0.1 - 0.1 - 0.1 

0.36 - 0.44 - 0.5 V 

0.36 - 0.44 - 0.5 

- - 1.65 - -
- - - - 1.65 

±0.1 - ±1 - ±1 pA 

8 - 80 - 160 pA 

#Test one output at a time for a l-second maximum duration. Measurement is made by forcing current ilnd measuring voltage to minimize 
power dissipation. 

"Test verifies a minimum 50-ohm transmission-line-drive capability for 74AC/ACT Series, 75 ohms for 54AC/ACT Series. 
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CD54/74AC273 
CD54n4ACT273 

STATIC ELECTRICAL CHARACTERISTICS: ACT Series 

AMBIENT TEMPERATURE (T J - ° C 

TEST CONDITIONS 
+25 

010 +70 -4010 +125(74) 
CHARACTERISTICS Vee -40 10+85 -5510 +125(54) UNITS 

V, 10 (V) 

(V) (mA) 
MIN. MAX. MIN. MAX. MIN. MAX. 

High-Level Input 4.5 
Voltage V,H to 2 - 2 - 2 - V 

5.5 

Low-Level Input 4.5 
Voltage V,L to - 0.8 - 0.8 - 0.8 V 

5.5 

High-Level Output V,H -0.05 4.5 4.4 - 4.4 - 4.4 -
Voltage VOH or -24 4.5 3.94 - 3.80 - 3.70 -V,L 

# -75 5.5 - - 3.85 - - - V . -50 5.5 - - - - 3.85 -

Low-Level Output V,H 0.05 4.5 - 0.1 - 0.1 - 0.10 
Voltage VOL or 

V,L 24 4.5 - 0.36 - 0.44 - 0.50 V 
# 75 5.5 - - - 1.65 - -. 50 5.5 - - - - - 1.65 

Input Leakage Vee 
Current 10 or 5.5 - ±0.1 - ±1 - ±1 /J.A 

GNO 

Quiescent Supply Vee 
Current, MSI lee or 0 5.5 - 8 - 80 - 160 /J.A 

GNO 

Additional Quiescent Supply 
4.5 Current per Input Pin Vee-2.1 to - 2.4 - 2.8 - 3 mA 

TTL Inputs High ll.lcc 
1 Unit Load 5.5 

#Test one output at a time for a 1-seeond maximum duration. Measurement is made by forcing current and measuring voltage to minimize 
power disSipation. 

'Test verifies a minimum 50-ohm transmission·line-drive capability for 74AC/ACT Series, 75 ohms for 54AC/ACT Series. 

ACT INPUT LOADING TABLE 

INPUT UNIT LOAD* 

On 0.5 
MR 0.57 
CP 1 .. 

'Unlt load IS ll.lcc limit specified In Static 
Characteristics Chart, e.g., 2.4 mA max. @ 
25°C. 
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CD~4n4AC273 
CD54/74ACT273 

PREREQUISITE FOR SWITCHING: AC Series 

CHARACTERISTICS 

Data to CP Setup Time 

Hold Time 

Removal Time 
MR to CP 

MR Pulse Width 

CP Pulse Width 

CP Frequency 

*3.3 V: min. is @ 3 V 
t5 V: min. is @ 4.5 V 
5 V: min is @.4.75 V for 0 to +70°C 

Vee SYMBOL (V) 

1.5 
tsu 3.3* 

5t 

1.5 
tH 3.3 

5 

1.5 
tREM 3.3 

5 

1.5 
tw 3.3 

5 

1.5 
tw 3.3 

5 

1.5 
fMAx 3.3 

5 

010+70°C -4010 +125°C(74) 
-4010 +85°C -5510 +125°C(54) UNITS 

MIN. MAX. ,MIN. MAX., 

- -
- - ns 
- -
- -
- - ns 
- -
- -
- - ns 
- -
- -
- - ns 
- -
- -
- - ns 
- -
- -
- - MHz 
- -

SWITCHING CHARACTERISTICS: AC Series; 1" I, = 3 ns, CL = 50 pF 

CHARACTERISTICS 

Propagation Delays: 
CPto an 

MR to an 

Power Dissipation Capacitance 

Input Capacitance 

*3.3 V: min. is @ 3.6 V 
max. is@3V 

t5 V: min. is @ 5.5 V 
max. is @ 4.5 V 

5 V: min. is @ 5.25 V for 0 to +70°C 
max. is@4.75 V for 0 to +70°C 

010+70°C -40 10 +125°C(74) 
Vee SYMBOL -40 10 +85°C -55 10 +125° C(54) UNITS (V) 

tPLH 

tPHL 

tPLH 
tPHL 

Cpo§ 

C, 

MIN. MAX. MIN. MAX. 

1.5 - 166 - 186 
3.3* 4 18.6 3.8 20.9 ns 
5t 2.7 13.3 2.5 14.9 

1.5 - 152 - 169 
3.3 3.7 16.9 3.5 18.9 ns 
5 2.5 12.1 2.3 13.5 

- pF 

- - 10 - 10 pF 

§Cpo is used to determine the dynamic power consumption, per flip-flop. 
Po = Cpo Vee' f, + I(CL Vee2fo) where f, = input frequency 

fo = output frequency 
CL = output load capacitance 

Vee = supply voltage. 
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PREREQUISITE FOR SWITCHING - ACT Series 

Vee CHARACTERISTICS SYMBOL (V) 

Data to CP Setup Time tsu 5* 

Hold Time tH 5 

Removal Time 5 
MR to CP tREM 

MR Pulse Width tw 5 

CP Pulse Width tw 5 

CP Frequency fmax 5 

o to +70°C 
-40 to +85°C 

MIN. MAX. 

-

-
-

-
-
-

CD54/74AC273 
CD54n4ACT273 

-40 to +125°C(74) 
-55 to +125°C(54) UNITS 
MIN. MAX. 

- ns 

- ns 

-
ns 

- ns 

- ns 

- MHz 

SWITCHING CHARACTERISTICS: ACT Series; t" t, = 3 ns, CL = 50 pF 

Vee 
Oto+70°C -40 to +125° C(74) 

CHARACTERISTICS SYMBOL -40 to +85°C -55 to +125°C(54) UNITS (V) 
MIN. MAX. MIN. MAX. 

Propagation Delays: tPLH 5* 2.7 13.3 2.5 14.9 ns 
CPto an tpHL 

MR to an tPLH 5 2.7 13.3 2.5 14.9 ns 
tPHL 

Power Dissipation Capacitance Cpot - pF 

Input Capacitance C, - - 10 - 10 pF 

*min. is @ 5.5 V 
max. is @ 4.5 V 

tCpo is used to determine the dynamic power consumption, per flip-flop. 
Po = Cpo Vee2 f, + I(CL Vee"tol + Vee Alee where f, = input frequency I 

fo = output frequency min. is @5.25VforOto +70°C 
max. is@4.75 V for 0 to +70°C 

92C$-37196 

Fig. 1 - Propagation delay times and clock pulse width. 

INPUT 
LEVEL 

.2CS- 36954RI 

Fig. 3 - Prerequisite for clock. 

Input Le.vel 

Input Switching Voltage, Vs 

Output Switching Voltage, Vs 

INPUT 
LEVEL 

CP 

CL = output load capacitance 
Vee = supply. voltage. 

_~I 
92CS-37199RI 

Fig. 2 - Prerequisite and propagation delay times for master reset 

OUTPUT 

'FOR AC SER'ES ONLY: WHEN 

VCC = 1.5 V, RL = 1 kQ 

92tS-42389 

Fig. 4 - Test circuit. 

CD54n4AC CD54n4ACT 

Vcc 3V 

1),5 Vee 1.5 V 

0.5 Vee 0.5 Vee 
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CD54/74AC280 
CD54n4ACT280 

Advance Information 

10 

II 

I2 
13 

14 

15 

16 

I7 

IS 

, 
10 

11 

12 

13 

9-Bit Odd/Even Parity Generator/Checker 

4 

I EVEN 

6 I ODD 

Type Features: 
• Buffered inputs 

Ne_! 
Vee -14 

92CS-38411 • Typical propagation delay: 

GNO-7 
10 ns @ Vee = 5 V, TA = 25° C, CL = 50 pF 

FUNCTIONAL DIAGRAM 

The RCA-CD54174AC280 and CD54174ACT280 are 9-bit 
odd/even parity generator/checkers that utilize RCA's new 
ADVANCED CMOS LOGIC technology. Both even and odd 
parity outputs are available for checking or generating 
parity for words up to nine bits long. Even parity Is Indicated 
(IE output Is HIGH) when an even number of data Inputs Is 
HIGH. Odd parity Is indicated (10 output Is HIGH) when an 
odd number of data Inputs Is HIGH. Parity checking for 
words larger than nine bits can be accomplished by tying 
the IE output to any Input of an additional AC/ACT280 
parity checker. 

The CD54AC280and CD54ACT280 are supplied In 14-lead 
dual-ln-lineceramic packages (F suffix). The CD74AC280 
and CD74ACT280 are supplied in 14-lead dual-In-line 
plastiC packages (E suffix) and in 14-lead dual-in-line smali
outline plastiC packages (M suffix). 

MAXIMUM RATINGS, Absolute-Maximum Values: 

Family Features: 
• Exceeds 2-kV ESD Protection - MIL-STD-883, 

Method 3015 
• SCR-Latch-up-resistant CMOS process and circuit design 
• Speed of bipolar FAST"/AS/S with significantly 

reduced power 
• Balanced propagation delays 
• AC types feature 1.5-V to 5.5-V operation and balanced 

nOise immunity at 30% of the supply 
• ± 24-mA output drive current 

- Fanout to 15 FAST" ICs 
- Drives 50-ohm transmission lines 

"FAST is a Trademark of Fairchild Semiconductor Corp. 

DC SUPPLY-VOLTAGE (Vee) ........................................................•.................... -0.5 to 6 V 
DC INPUT DIODE CURRENT, 11K (for VI < -0.5 V or VI > Vee + 0.5 V) ............................................ ±20 mA 
DC OUTPUT DIODE CURRENT, 10K (for Vo < -0.5 V or Vo > Vee + 0.5 V) ........................................ ±50 mA 
DC OUTPUT SOURCE OR SINK CURRENT per Output Pin, 10 (for Vo > -0.5 V or Vo < Vee + 0.5 V) ................ ±50 mA 
DC Vee or GROUND CURRENT (lee or IONO) ............•................................................... ±100 mA· 
POWER DISSIPATION PER PACKAGE (Po): 

For TA = -55 to +loo°C (PACKAGE TYPE F) .............................................................. 500 mW 
For TA = +100 to +125°C (PACKAGE TYPE F) ................................. Derate Linearly at 8 mW/oC to 300 mW 
ForTA=-40to+loo°C(PACKAGETYPEE) .............................................................. 500mW 
For TA = +100 to +125°C (PACKAGE TYPE E) ................................. Derate Linearly at 8 mW/oC to 300 mW 
For TA = -40 to HO°C (PACKAGE TYPE M) ............................................................... 400 mW 
For TA = +70 to +125°C (PACKAGE TYPE M) .................................. Derate Linearly at 6 mW/oC to 70 mW 

OPERATING-TEMPERATURE RANGE (TA): 

PACKAGE TYPE F ........................................................•....................... -55 to +125°C 
PACKAGE TYPE E, M ............................................................................. -40 to +125°C 

STORAGE TEMPERATURE (Tst<J) ..................................................................... -65 to +150°C 
LEAD TEMPERATURE (DURING SOLDERING): 

At distance 1116 ± 1/32 in. (1.59 ± 0.79 mm) from case for 10 s maximum ..................................... +265°C 
Unit inserted into PC board min. thickness 1/16 in. (1.59 mm) with solder contacting lead tips only ............... +3OO°C 

"(For up to 4 outputs per device; add ± 25 rnA for each additional output.) 

File Number 1957 
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CD54/74AC280 
CD54/74ACT280 

RECOMMENDED OPERATING CONDITIONS: 
For maximum reliability, normal operating conditions should be selected so that operation is always within the 
following ranges: 

CHARACTERISTICS 

Supply-Voltage Range, Vcc': 
(For TA = Full Package-Temperature Range) 

AC Types 
ACT Types 

DC Input or Output Voltage, V" Va 

Operating Temperature, TA: 
CD74 Types 
CD54 Types 

Input Rise and Fall Slew Rate, dtldv 
at 1.5 V to 3 V(AC Types) 
at 3.6V to 5.5 V(AC Types) 
at 4.5 V to 5.5 V(ACT Types) 

'Unless otherwise specified, all voltages are referenced to ground. 

STATIC ELECTRICAL CHARACTERISTICS: AC Series 

TEST CONDITIONS 
CHARACTERISTICS 

V, 10 
(V) (mA) 

High-Level Input 
Voltage V,H 

Low-Level Input 
Voltage V,L 

High-Level Output -0.05 
Voltage VOH V,H -0.05 

or -0.05 

V,L -4 

-24 

# -75 
, 

-50 

Low-Level Output 0.05 
Voltage VOL V,H 0.05 

or 0.05 

V,L 12 

24 

# 75 
, 

50 

Input Leakage Vee 
Current I, or 

GND 
Quiescent Supply Vee 

Current, MSI Icc or 0 
GND 

Vee 
(V) 

MIN. 

1.5 1.2 

3 2.1 

5.5 3.85 

1.5 -
3 -

5.5 -
1.5 1.4 

3 2.9 

4.5 4.4 

3 2.58 

4.5 3.94 

5.5 -
5.5 -
1.5 -
3 -

4.5 -

3 -
4.5 -
5.5 -
5.5 -

5.5 -

5.5 -

LIMITS 

MIN. MAX. 

1.5 5.5 
4.5 5.5 

0 Vcc 

-40 +125 
-55 +125 

0 50 
0 20 
0 10 

AMBIENT TEMPERATURE (TA) - °C 

+25 
o to +70 -40 to +125(74) 

-40 to +85 -55 to +125(54) 

MAX. MIN. MAX. MIN. MAX. 

- 1.2 - 1.2 -
- 2.1 - 2.1 -
- 3,85 - 3.85 -

0.3 - 0.3 - 0.3 

0.9 - 0.9 - 0.9 

1.65 - 1.65 - 1.65 

- 1.4 - 1.4 -
- 2.9 - 2.9 -
- 4.4 - 4.4 -
- 2.48 - 2.4 -
- 3.8 - 3.7 -
- 3.85 - - -
- - - 3.85 -
0.1 - 0.1 - 0.1 

0.1 - 0.1 - 0.1 

0.1 - 0.1 - 0.1 

0.36 - 0.44 - 0.5 

0.36 - 0.44 - 0.5 

- - 1.65 - -
- - - - 1.65 

±0.1 - ±1 - ±1 

8 - 80 - 160 

.. _-

UNITS 

V 
V 

V 

·C 
·C 

nsN 
nsN 
nsN 

UNITS 

V 

V 

V 

V 

J.lA 

J.lA 

#Test one output at a time for a 1-second maximum duration. Measurement IS made by forCing current and measuring vol\ilge to minimize 
power dissipation. 

'Test verifies a minimum 50-ohm transmission-line-drive capability for 74AC/ACT Series, 75 ohms for 54AC/ACT Series. 
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CD54n4AC280 
CD54n4ACT280 

STATIC ELECTRICAL CHARACTERISTICS: ACT Series 

TEST CONDITIONS 
CHARACTI;RISTICS 

V, 10 
(V) (mA) 

High-Level Input 
Voltage V,H 

Low-Level Input 
Voltage V,.L 

High-Level Output V,H -0.05 
Voltage VOH or 

-24 V,L 
# -75 . -50 

Low-Level Output V,H 0,05 
Voltage VOL or 

V,L 24 

# 75 . 50 

Input Leakage Vee 
Current I, or 

GND 

Quiescent Supply Vee 
Current, MSI lee or 0 

GND 

Additional Quiescent Supply 
Current per Input Pin Vee-2.1 

TTL Inputs High !llcc 
1 Unit Load 

Vee 
(V) 

MIN. 

4.5 
to 2 
5,5 

4,5 
to -
5,5 

4.5 4.4 

4,5 3.94 

5,5 -

5,5 -
4,5 -

4,5 -
5.5 -
5,5 -

5.5 -

5.5 -

4,5 
to -
5,5 

, 
AMBIENT TEMPERATURE (T A) - 0 C 

+25 
o to +70 -40 to +125(74) 

-40 'to +85 -55 to +125(54) UNITS 

MAX. MIN. MAX; MIN. MAX. 

- 2 - 2 - V 

0,8 - 0.8 - 0,8 V 

- 4.4 - 4.4 -
3.8 3,7 - - -

V 
- 3,85 - - -

- - - 3.85 -

0.1 - 0.1 - 0,1 

0.36 - 0.44 - 0.5 
V 

- - 1.65 - -
- - - - 1.65 

±0.1 - ±1 - ±1 JiA 

8 - 80 - 160 JiA 

2.4 - 2.8 - 3 mA 

#Test one output at a time for a 1-second maximum duration, Measurement is made by iorcing current and measuring voltage to minimize 
power dissipation. 

'Test verifies a minimum 50-ohm transmission-line-drive capability for 74AC/ACT Series, 75 ohms for 54AC/ACT Series. 

ACT INPUT LOADING TABLE 

INPUT UNIT LOAD* 

All 1.43 

'Unit load is Lldcc limit specified in Siatic Characteristic 
Chart, e.g., 2.4 mA max. @ 2.5°C. 

16-' 
I. 

Vee 

J7--.!... 13 
I' 

12 
NC 14 

II 
IS I. 

LE-.!.. 10 
I2 

ro 9 
11 

GNO 10 

92CS-36835RI 

TERMINAL ASSIGNMENT 
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SWITCHING CHARACTERISTICS: AC Series; I" t, = 3 ns, CL = 50 pF 

Vee 
010 +70°C 

CHARACTERISTICS SYMBOL -4010 +85°C 
(V) 

MIN. MAX. 

Propagation Delays: tPLH 1.5 - 243 
Any Input to 1:0 tPHL 3.3* 5.9 27.2 

5t 3.9 19.4 

Any Input to 1:E 1.5 - 243 
tPLH 3.3 5.9 27.2 
tPHL 5 3.9 19.4 

Power Dissipation Capacitance CPO§ - 155 Typ. 

Input Capacitance C, - - 10 

SWITCHING CHARACTERISTICS: ACT Series; I" I, = 3 ns, CL = 50 pF 

Vee 
010 +70°C 

CHARACTERISTICS SYMBOL -4010 +85°C 
(V) 

MIN. MAX. 

Propagation Delays: 
tPLH Any Input to LO 5t 3.9 19.4 
t PHl 

Any Input to LE 
tPLH 5 3.9 19.4 
tpHl 

Power Dissipation Capacitance Cpo§ - 165 Typ. 

Input Capacitance C, - - 10 

CD54/74AC280 
CD54/74ACT280 

-4010 +125°C(74) 
-55 10 +125° C(54) UNITS 
MIN. MAX. 

- 270 
5.6 30.2 ns 
3.7 21.6 

- 270 
5.6 30.2 ns 
3.7 21.6 

155 Typ. pF 

- 10 pF 

-4010 +125°C(74) 
-55 10 +125° C(54) UNITS 
MIN. MAX. 

3.7 21.6 ns 

3.7 21.6 ns 

165 Typ. pF 

- 10 pF 

*3.3 V: min. is @ 3.6 V 
max. is@3V 

§Cpo is used to determine the dynamic power consumption, per package. 

t5 V: 

5 V: 

For AC series: Po = Vee2 Ii (Cpo + Cel 

min. is @ 5.5 V 
max. is @ 4.5 V 

For ACT series: Po = Vee2 fi (Cpo + Cel + Vee ll.lce where fi = input frequency 

min. is@5.25VforOto+70°C 
max. is @4.75 V for 0 to +70°C 

OUTPUT 

CL 
OUTPUTI50 pF 

LOAD ~ 

'FOR AC SERIES ONLY: WHEN 

VCC ~ 1.5 V, RL ~ 1 kO 

92CS-42389 

Input Level 

IO 

IE 

Input Switching Voltage, Vs 

INPUT 
LEVEL 

In 
OV 

ov 

ov 

Output Switching Voltage, Vs 

CD54/74AC 

Vee 

0.5 Vee 

0.5 Vee 

Fig. 1 - Propagation delay times and test circuit. 

CL = output load capacitance 
Vee = supply voltage. 

92CS-42552 

CD54/74ACT 

3V 

1.5V 

0.5 Vee 
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CD54n4AC283 
CD54n4ACT283 

AO 
r-----,4 

so 

Advance Information 

80 
~ 

3 
Al SI 

4-Bit Binary Full Adder with Fast Carry 
81 

A2 14 13 S2 

82 
15 Type Features: 

A3 
12 10 S3 • Buffered inputs 

83 
11 • Typical propagation delay: 

C'N 
7 

9 COUT 
8.2 ns @ Vee = 5 V, r. = 25° C, CL = 50 pF 

'------':fi~:~6 
92CS-40392 

FUNCTIONAL DIAGRAM & 
TERMINAL ASSIGNMENT 

The GE/RCA CDS4/7.4AC283 and CD54/74ACT283 are 4-bit 
binary adders with fast carry which utilize GE/RCA's new 
ADVANCED CMOS LOGIC technology. These devices add 
two 4-bit binary numbers and generate a carry-out bit if the 
sum exceeds 1S. 

Because of the symmetry of the add function, this device 
can be used'with either all active-HIGH operands (positive 
logic) or with all active-LOW operands (negative logic). 
When using positive logic, the carry-in input must be tied 
LOW if there is no carry-in. 

The CDS4AC/ACT283 are supplied in 16-lead dual-incline 
ceramic packages (F suffix). The CD74AC/ACT283 are sup
plied in 16-lead dual-in-line plastic packages (E suffix) and 
in 16-lead dual-in-line small-outline plastic paCkages (M 
suffix). 

MAXIMUM RATINGS, Absolute-Maximum Values: 

Family Features: " ' 
• t=xceeds 2-kV ESD Protection - MIL-STD-883, 

Method 3015 
• SCR-Latchup-resistant CMOS process and circuit design 
• Speed of bipolar FAST'IASIS with significantly 

reduced power 
• Balanced propagation delays 
• AC types feature 1.5-V to 5.5-V operation and balanced 

noise immunity at 30% of the supply. 
• ± 24-mA output drive current 

- Fanout to 15 FAST' ICs 
- Drives 50-ohm transmission lines 

'FAST is a Trademark of Fairchild Semiconductor 
Corp. 

DC SUPPLY-VOLTAGE (Vee) ............................................................................. -0.5 to 6 V 
DC INPUT DIODE CURRENT, I,K (for V, < -0.5 V or V, > Vee + 0.5 V) .......................................... ±20 mA 
DC OUTPUT DIODE CURRENT, 10K (for Vo < -O.S V or Vo > Vee + 0.5 V) ...................................... ±50 mA 
DC OUTPUT SOURCE OR SINK CURRENT per Output Pin, 10 (for Vo > -0.5 V or Vo < Vee + O.S V) .............. ±50 mA 
DC Vee or GROUND CURRENT (Icc or IGNo) ............................................................... ±100 mA" 
POWER DISSIPATION PER PACKAGE (Po): 

For TA = -55 to +100°C (PACKAGE TYPE F) ... : .......................................................... SOO mW 
For TA = +100 to +125°C (PACKAGE TYPE F) ............................... Derate linearly at 8 mW/oC to 300 mW 
For TA = -40 to +100°C (PACKAGE TYPE E) ............................................................. 500 mW 
For TA = +100 to +125° C (PACKAGE TYPE E) . '. . . . . . . . . . . . . . . . . . . . . . . . . . . . .. Derate linearly at 8 mW/o C to 300 mW 
For TA = -40 to +70°C (PACKAGE TYPE M) , ............................................................. 400 mW 
For TA = +70 to +125°C (PACKAGE TYPE M) ................................ Derate linearly at 6 mW/oC to 70 mW 

OPERATING-TEMPERATURE RANGE (TA): 
PACKAGE TYPE F ............................................................................... -55 to +12SoC 
PACKAGE TYPE E, M ............................................................................ -40 to +125°C 

STORAGE TEMPERATURE (Tstg) ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• -65 to +150°C 
LEAD TEMPERATURE (DURING SOLDERING): 

At distance 1/16 ± 1132 in. (1.S9 ± 0.79 mm) from case for 10 s maximum .................................... +26So C 
Unit inserted into PC board min. thickness 1/16 in. (1.S9 mm) with solder contacting lead tips only ............. +300°C 

'(For up to 4 outputs per device; add ± 25 rnA for each additional output.) 

File Number 1912 
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____________________________ Technlcal Data 

CD54/74AC283 
CD54/74ACT283 

RECOMMENDED OPERATING CONDITIONS: 
For maximum reliability, normal operating conditions should be selected so that operation is always within the 
following ranges: 

CHARACTERISTIC 

Supply-Voltage Range, Vcc': 
(For TA = Full Package-Temperature Range) 

AC Types 
ACT Types 

DC Input or Output Voltage, V" Vo 

Operating Temperature, T A: 
CD74 Types 
CD54 Types 

Input Rise and Fall Slew Rate, dtldv 
at 1.5 V to 3 V(AC Types) 
at 3.6 V to 5.5 V(AC Types) 
at 4.5 V to 5.5 V(ACT Types) 

'Unless otherwise specified, all voltages are referenced to ground. 

STATIC ELECTRICAL CHARACTERISTICS: AC Series 

TEST CONDITIONS 
CHARACTERISTICS Vee 

V, 10 (V) 

(V) (mA) 

High-Level Input 1.5 
Voltage V,H 3 

5.5 

Low-Level Input 1.5 
Voltage V,L 3 

5.5 

High-Level Output -0.05 1.5 
Voltage VOH V,H . -0.05 3 

or -0.05 4.5 

V,L -4 3 

-24 4.5 

# -75 5.5 . -50 5.5 

Low-Level Output 0.05 1.5 
Voltage VOL V,H 0.05 3 

or 0.05 4.5 

V,L 12 3 

24 4.5 

# 75 5.5 . 50 5.5 

Input Leakage Vcc 
Current I, or 5.5 

GND 
Quiescent Supply Vce 

Current, MSI Icc or 0 5.5 
GND 

MIN. 

1.2 

2.1 

3.85 

-
-

-
1.4 

2.9 

4.4 

2.58 

3.94 

-
-

-
-
-

-
-
-

-

-

-

LIMITS 

MIN. MAX. 

1.5 5.5 
4.5 5.5 

0 Vcc 

-40 +125 
-55 +125 

0 50 
0 20 
0 10 

AMBIENT TEMPERATURE (TA) - °C 

+25 
Oto+70 -40 to +125(74) 

-40 to +85 -55 to +125(54) 

MAX. MIN. MAX. MIN. MAX. 

- 1.2 - 1.2 -

- 2.1 - 2.1 -

- 3.85 - 3.85 -

0.3 - 0.3 - 0.3 

0.9 - 0.9 - 0.9 

1.65 - 1.65 - 1.65 

- 1.4 - 1.4 -

- 2.9 - 2.9 -
- 4.4 - 4.4 -

- 2.48 - 2.4 -

- 3.8 - 3.7 -
- 3.85 - - -
- - - 3.85 -

0.1 - 0.1 - 0.1 

0.1 - 0.1 - 0.1 

0.1 - 0.1 - 0.1 

0.36 - 0.44 - 0.5 

0.36 - 0.44 - 0.5 

- - 1.65 - -

- - - - 1.65 

±0.1 - ±1 - ±1 

8 - 80 - 160 

UNITS 

V 
V 

V 

°C 
°C 

nslV 
nslV 
nslV 

UNITS 

V 

V 

V 

V 

pA 

pA 

#Test one output at a time for a 1-second maximum duration. Measurement is made by forcing current and measuring voltage to minimize 
power dissipation. 

'Test verifies a minimum 50-ohm transmission-linErdrive capability for 74AC/ACT Series, 75 ohms for 54AC/ACT Series. 
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CD54/74AC283 
CD54174ACT283 
STATIC ELECTRICAL CHARACTERISTICS: ACT Series 

TEST CONDITIONS 
CHARACTERISTICS 

V, 10 
(V) (mA) 

High-Level Input 
Voltage V,H 

Low-Level Input 
Voltage V,L 

High-Level Output V,H -0.05 
Voltage VOH or· 

-24 V,L 
I 
.# -75 . -50 

Low-Level Output V,H 0.05 
Voltage VOL or 

24 V,L 

# 75 . 50 

Input Leakage Vee 
Current I, or 

GND 

Quiescent Supply Vee 
Current, MSI lee or 0 

GND 

Additional Quiescent Supply 
Current per Input Pin Vcc-2.1 

TTL Inputs High Alee 
1 Unit Load 

Vee 
(V) 

MIN. 

4.5 
to 2 
5.5 

4.5 
to -
5.5 

4.5 4.4 

4.5 3.94 

5.5 -
5.5 -
4.5 -
4.5 -
5.5 -
5.5 -

5.5 -

5.5 -

4.5 
to 
5.5 

AMBIENT TEMPERATURE(T J - ·C 

+25 o to +70 -4010 +125(74) 
-4010+85 -55 to +125(54) UNITS 

MAX. MIN. MAX. MIN. MAX. 

- 2 - 2 - V 

0.8 - 0.8 - 0.8 V 

- 4.4 - 4.4 -

3.8 3.7 - - - V 
- 3.85 - - -

- - - 3.85 -

0.1 - 0.1 - 0.1 

0.36 0.44 0.5 - -
V 

- - 1.65 - -

- - - - 1.65 

±0.1 - ±1 - ±1 /lA 

8 - 80 - 160 /lA 

2.4 - 2.8 - 3 mA 

#Test one'output at a time for a 1-second maximum duration. Measurement is made by forCing current and measuring voltage to minimize 
power dissipation. 

'Test verifies a minimum SO-ohm transmission-line-drive capability for 74AC/ACT Series, 75 ohms for 54AC/ACT Series. 

ACT INPUT LOADING TABLE 

INPUT UNIT LOAD' 

A1, B1, A3, 83 1.33 

A2, B2 1.5 

A4,B4 1 

C'N 0.83 

'Unit load is Alee limit specified in Static 
Characteristic Chart, e.g., 2.4 mA max. @25·C. 
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CD54n4AC283 
CD54n4ACT283 

SWITCHING CHARACTERISTICS: AC Series; I" .. = 3 ns, CL = 50 pF 

Vee 
010 +70°C -4010 +125°C(74) 

CHARACTERISTICS SYMBOL -4010 +85°C -5510 +125°C(54) 
(V) 

MIN. MAX. MIN. MAX. 

Propagation Delays: An or Bn to Cout tPLH 1.5 - 196 - 219 
C'n toSn tPHL 3.3' 5.1 22 4.9 24.6 
C'n to Cout 5t 3.3 15.7 3.1 17.6 

An or Sn to Sn tPLH 1.5 - 204 - 228 

tpHL 3.3 5.3 22.8 5.1 25.5 
5 3.4 16.3 3.3 18.2 

Power Dissipation Capacitance Cpo§ - 120 Typ. 120 Typ. 

Input Capacitance C, - - .10 - 10 

SWITCHING CHARACTERISTICS: ACT Series; I" I, = 3 ns, Cl = 50 pF 

Vee 
010 +70°C "4010 +125°C(74) 

CHARACTERISTICS SYMBOL -4010 +85°C -55 10 +125° C(54) 
(V) 

MIN. MAX. MIN. MAX. 

Propagation Delays: An or Bn to Cout tPLH 
C,n to Sn tPHL 5+ 3.3 15.7 3.1 17.6 
Cin to COUI 

An or Bn to Sn tPLH 
tpHL 5+ 3.4 16.3 3.3 18.2 

Power Dissipation Capacitance Cpo§ - 120 Typ. 120 Typ. 

Input Capacitance C, - - 10 - 10 

'3.3 V: min. is @ 3.6 V 
max. is@3V 

t5 V: min. is @ 5.5 V 
max. is @ 4.5 V 

+ 5 V: min. is @ 5.5 V 
max. is @ 4.5 V 

5V: min. is@5.25VlorOto +70°C 
max. is @4.75 V lor 0 to +70°C 

§CPO is used to determine the dynamic power consumption, per lunction. 
For AC Series: PD = Vee2 I, (Cpo + Cd 
For ACT Series: PD = Vee2 I, (Cpo + Cc) + Veell.lee where I, = input Irequency 

Cl = output load capacitance 
Vee = supply voltage . 

OUTPUT 

• r:53n·u 1,::=3n8 INPUT LEVEL 
____________________ 90% 

~~~~~~~~jSl~-~~~~~~~~~l:S% 
CL 

OUTPUTIsO pF 
LOAD = 

-FOA AC SERIES ONLY: WHEN 

Vee' 1.5 V, HL • 1 kCl 
INVERTING 

OUTPUT 

GND 

Vs 

NCS ... 2311 

Fig. 1 - Propagation delay times and test circuit. 

CD54174AC CD54/74ACT 

Input Level Vee 3V 

Input Switching Voltage, Vs 0.5 Vee 1.5V 

Output Swilching Voltage, Vs 0.5 Vee 0.5 Vee 

UNITS 

ns 

ns 

pF 

. pF 

UNITS 

ns 

ns 

pF 

pF 
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CD54n4AC299, CD54/74AC323 
CD54n4ACT299, CD54n4ACT323 

Product Preview 

so 
OEI 

0E2 
II0s 4 

1/°4 

20 

19 

18 

17 

16 

vcc 
5 I 

057 

07 

1/07 

a-Input Universal Shift/Storage Register 
with Common Parall~1 1/0 Pins 
CD54174AC/ACT299 - Asynchronous Reset 

1/0 2 IS 1/05 
CD5417 4ACI ACT323 - Synchronous Reset 

1/°0 14 1/°3 

QO 13 1/0, 

MR 12 CP 

GNO 10 11 OSO Type Features: 
92CS-36837 • Buffered inputs 

TERMINAL ASSIGNMENT 
• Typical propagation delay: 

6 ns @ Vee = 5 V, TA = 25° C, CL = 50 pF 

The RCA CD54174AC299, -323 and CD54174ACT299, -323 
are 3-state, 8-input universal shift/storage registers with 
common parallel 1/0 pins. These devices utilize RCA's new 
ADVANCED CMOS LOGIC technology. These registers have 
four synchronous-operating modes controlled by the two 
select inputs as shown in the Mode Select (SO, S1) table. 
The Mode Select, the Serial Data (DSO, DS7), and the 
Parallel Data (1100 - 1/07 ) respond only to the LOW-TO-HIGH 
transition of the clock (CP) pulse. SO, S1 and Data inputs 
must be present one setup time prior to the positive transition 
of the cloCk. 

With the CD54174AC/ACT299, the Master Reset (MR) is an 
asynchronous active-LOW input. When MR is LOW, the 
register is cleared regardless of the status of all other 
inputs. With the CD54174AC/ACT323, the Master ReSet (MR) 
clears the register in sync with the clock input. The register 
can be expanded by cascading same units by tying the 
serial output (00) to the serial data (DS7) input of the 
preceding register, and tying the serial output (07) to the 
serial data (DSO) input of the following register. Recirculating 
the (n x 8) bits is accomplished by tying the 07 of the last 
stage to the DSO of the first stage. 

The 3-state inpuVoutput (1/0) port has three modes of 
operation: 

1. Both Output Enable (OE1 and OE2) inputs are LOW 
and SO or S1 or both are LOW, the data in the register is 
present at the eight outputs. 

2. When both SO and S1 are HIGH, 110 terminals are in the 
high-impedance state but being input ports, ready for 

Family Features: 
• Exceeds 2-kV ESD Protection - MIL-STD-883, 

Method 3015 
• SCR-Latchup-resistant CMOS process and circuit design 
• Speed of bipolar FAST*/AS/S with significantly 

reduced power consumption 
• Balanced propagation delays 
• AC types feature 1.5-V to 5.5-V operation and balanced 

noise immunity at 30% of the supply 
• ± 24-mA output drive current 

- Fanout to 15 FAST* ICs 
- Drives 50-ohm transmission lines 

*FAST is a Trademark of Fairchild Semiconductor Corp. 

parallel data to be loaded into eight registers with one 
clock transition regardless of the status of OE1 
and 0E2. 

3. Either one of the two Output Enable inputs being HIGH 
will force 1/0 terminals to be in the off state. It is noted 
that each 1/0 terminal is a 3-state output and a CMOS 
buffer input. 

The CD54AC/ACT299 and CD54AC/ACT323 are supplied in 
20-lead dual-in-line ceramic packages (F suffix). The 
CD74AC/ACT299 and CD74AC/ACT323 are supplied in 20-
lead dual-in-line plastic packages (E suffix) and in 20-lead 
dual-in-line small-outline plastic packages (M suffix) 

File Number 1958 
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CD54/74AC299, CD54/74AC323 
CD54/74ACT299, CD54/74ACT323 

MODE SELECT - FUNCTION TABLE 
REGISTER OPERATING MODES 

INPUTS REGISTER OUTPUTS 
FUNCTION 

MR CP SO S1 DSO DS7 I/On ao 

Reset (Clear) L X' X X X X X L 

Shift Right H ---T h I I X X L 
H ---T h I h X X H 

Shift Left H ---T I h X I X q, 
H ---T I h X h X q, 

Hold (do nothing) H ---T I I X X X qo 

Parallel Load H ---T h h X X I L 
H ---T h h X X h H 

'On CD54174AC/ACT323, CP must be in transition from the LOW-to-HIGH state to Reset (Clear). 

MODE SELECT - FUNCTION TABLE 
3-STATE 1/0 PORT OPERATING MODE 

a1 '" 
Q6 

L ., . L 

qo ... q • 
qo ... q5 

q2 ... q7 
q2 '" q7 

q, ... q. 

L ... L 
H ... H 

FUNCTION 
INPUTS INPUTSIOUTPUTS 

OE1 OE2 SO S1 
Read Register L L L X 

L L L X 
L L 'X L 
L L X L 

Load Register X X H H 

Disable I/O H X X X 
X H X X 

H = Input voltage high level. 
h = Input voltage high one set-up time prior clock transition. 
L = Input voltage low level. 

an (Register) 1/00 ... 1/07 
L L 
H H 
L L 
H H 

an = I/On liOn = Inputs 

X (l) 

X (l) 

I = Input voltage low one set-up time prior clock transition. 
qn = Lower case letters indicate the state of the referenced output one set-up time prior clock transition. 
X = Voltage level on logic status don't care. 
l = Output in high-impedance state. 

---T = Low-to-high clock transition. 

r 7 
1/00 

6 
1/02 

BUS LINE 5 
OUTPUTS 1/04 4 

110 6 

8 

lIO 
3-STATE 
OUTPUTS 

SHIFT 
REGISTER 

:riO 
3-STATE 
OUTPUTS 

20 
Vee 

13 ~ 1101 
14 

1103 BUS LINE 
15 OUTPUTS 

1/05 

16 
1/07 

STANDARD OUTPUT QO 0--11---------' 
17 L-------+-o Q7 STANDARD OUTPUT 

I 
SOO-~I-----~ 

10 
GND 

MODE SELECTION 

11 18 
DSO DS7 

19 
I------f-{) 51 

92CM-36996RI 

Fig. 1 - Functional diagram. 

aj 

L 

q. 
q • 

L 
H 

q7 

L 
H 
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CDS4/74AC299, CD54n4AC323 
CD54n4ACT299, CD54/74ACT323 

MAXIMUM RATINGS, Absolute-Maximum Values: 
DC SUPPLY-VOLTAGE (Vee) ............................................................. ; ................ -0.5 to 6 V 
DC INPUT DIODE CURRENT, I'K (for V, < -0.5 Vor V, > Vee + 0.5 V) •...........•...... ;; ..................... ±2O rnA 
DC OUTPUT DIODE CURR'ENT, 10K (for Vo < -0.5 V or Vo > Vee + 0.5 V) .......•...••.......•••• '" ..• " •..... ±50 mA 
DC OUTPUT SOURCE OR SINK CURRENT per:Output Pin, 10 (for Vo > -0.5 V or Vo < Vee + 0.5 V) .............. ±50 mA 
DC Vcc or GROUND CURRENT (lee or IGNo) ........ ~ ...................• ' .................................. ±100 mAo 
POWER DISSIPATION PER PACKAGE (Po): 

For TA = -55 to +100°C (PACKAGE TYPE F) .............................................................. 500 mW 
For TA = +100 to +125°C (PACKAGE TYPE F) .................... : .......... Derate Linearly at 8 mW/oC to 300 mW 
For TA = -40 to +100°C (PACKAGE TYPE E) ............................................................. 500 mW 
For TA = +100 to +125°C (PACKAGE TYPE E) .... ~ ..................•....... Derate Linearly at 8 mW/oC to 300 mW 
For TA = -40 to +70°C (PACKAGE TYPE M) .............................................................. 400 mW 
For TA = +70 to +125°C (PACKAGE TYPE M) ................................ Derate Linearly at 6 mW/oC to 70 mW 

OPERATING-TEMPERATURE RANGE (TA): 
PACKAGE,TYPE F ............................................................................... -55 to +125°C 
PACKAGE TYPE E, M ............................................................................ -40 to +125°C 

STORAGE TEMPERATURE (Ts,,) ..••••...•.•...•••...•••..••••...••••..••..••••.•••.•...•••••.•.•••.• -65 to +150°C 
LEAD TEMPERATURE (DURING SOLDERING): ' 

At distance 1116 ± 1132 in. (1.59 ± 0.79 mm) from case for 10 s maximum ...........•.•...................... +265°C 
Unit inserted into PC board min. thickness 1/16 in. (1.59 mm) with solder contacting lead tips qnly ............. +300°C 

'(For up to 4 outputs per device; add ± 25 rnA for each additional output.) 

RECOMMENDED OPERATING CONDITIONS: 
For maximum reliability, normal operating conditions should be selected so that operation is always within the 
following ranges: . 

CHARACTERISTICS 
LIMITS 

MIN. MAX. 
UNITS 

Supply-Voltage Range, Vee": 
(For TA = Full Package-Temperature Range) 

ACTypes 1.5 5.5 V 
ACT Types 4.5 5.5 V 

DC Input or Output Voltage, V" Vo 0 Vee V 

Operating Temperature, TA: 
CD74 Types -40 +125 °C 
CD54 Types -55 +125 °C 

Input Rise and Fall Slew Rate, dt/dv 
at 1.5 V to 3 V (AC Types) 0 50 nsN 
at 3.6 V to 5.5 V (AC Types) 0 20 nsN 
at 4.5 V to 5.5 V (ACT Types) 0 10 nsN 

'Unless otherwise specified, all voltages are referenced to ground. 
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CD54/74AC299, CD54/74AC323 
CD54n4ACT299, CD54/74ACT323 

STATIC ELECTRICAL CHARACTERISTICS: AC Series 

AMBIENT TEMPERATURE (T A) • 0 C 

TEST CONDITIONS +25 o to +70 ·40 to +125(74) 
CHARACTERISTICS Vee ·40 to +85 ·55 to +125(54) UNITS 

V, 10 (V) 

(V) (mA) MIN. MAX. MIN. MAX. MIN. MAX. 

High-Level Input 1.5 1.2 - 1.2 - 1.2 -
Voltage V'H 3 2.1 - 2.1 - 2.1 - V 

5.5 3.85 - 3.85 - 3.85 -

Low-Level Input 1.5 - 0.3 - 0.3 - 0.3 
Voltage V,L 3 - 0.9 - 0.9 - 0.9 V 

5.5 - 1.65 - 1.65 - 1.65 

High-Level Output -0.05 1.5 1.4 - 1.4 - 1.4 -
Voltage VOH -0.05 3 2.9 V,H - 2.9 - 2.9 -

or -0.05 4.5 4.4 - 4.4 - 4.4 -
V,L -4 3 2.58 - 2.48 - 2.4 - V 

-24 4.5 3.94 - 3.8 - 3.7 -

# -75 5.5 - - 3.85 - - -. -50 5.5 - - - - 3.85 -

Low-Level. Output 0.05 1.5 - 0.1 - 0.1 - 0.1 
Voltage VOL V,H 0.05 3 - 0.1 - 0.1 - 0.1 

or 0.05 4.5 - 0.1 - 0.1 - 0.1 

V,L 12 3 - 0.36 - 0.44 - 0.5 V 

24 4.5 - 0.36 - 0.44 - 0.5 

# 75 5.5 - - - 1.65 - -. 50 5.5 - - - - - 1.65 

Input Leakage Vee 
Current I, or 5.5 - ±0.1 - ±1 - ±1 pA 

GND 
3-Stage V,H 

Leakage or 
Current loz V,L 

Vo= 5.5 - ±0.5 - ±5 - ±10 pA 
Vee 
or 

GND 
Quiescent Supply Vee 

Current, MSI Icc or 0 5.5 - 8 - 80 - 160 pA 
GND 

#Test one output at a time for a l-second maximum duration. Measurement is made by forcing current and measuring voltage to minimize 
power dissipation. 

'Test verifies a minimum 50-ohm transmission·line-drive capability for 74AC/ACT Series, 75 ohms for 54AC/ACT Series. 
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CD54/74AC299,CD54/74AC323··· 
CD54/74ACT299;'CD54114ACT323' 
STATIC ELECTRICAL CHARACTERISTICS: ACT Series 

.-
j. 

TEST CONDITIONS, 
CHARACTERISTICS ", Vee 

V, 10 (V) 

(V) ,(mAl 
MIN. 

High-Level Input 4.5 
Voltage V'H to 2 

5.5 

Low-Level Input 4.5 
Voltage V"L to -

5.5 

High-Level Output V'H -0.05 4.5 4.4 
Voltage VOH or 

4.5 V'L -24 3.94 

# -75 5.5 -. -50 5.5 -

Low-Level Output V'H 0.05 4.5 -
Volta!;le VOL or 

V'L 24 4.5 -
.# 75 5.5 -. 50 5.5 -

Input Leakage Veo 
Current I, or 5.5 -

GND 
3-State V'H 

Leakage or 
Current loz V'L 

Vo 5.5 -
Vcc 
or 

GND 
Quiescent Supply Vee 

Current, MSI Icc or 0 5.5 -
GND 

Additional Quiescent Supply 
4.5 Current per Input Pin Vco"2.1 to -

TTL Inputs High ll.lee 
1 Unit Load 5.5 

AMBIENT TEMPERATURE (T J - ·C 

+25 o to +70 -40 to +125(74) 
-40 to +85 ~!i5 to +125(54) UNITS 

MAX. MIN. MAX. MIN. MAX. 

- 2 - 2 - V 

0.8 - 0.8 - 0.8 V 

- 4.4 - 4.4 -

- 3.8 - 3.7 -
- 3.85 - - - V 

- - - 3.85 -
0.1 - 0.1 - 0.1 

0.36 - 0.44 - 0.5 V 

- - 1.65 - -
- - - - 1.65 

±0.1 - ±1 - ±1 /JA 

±0.5 -' ±5 - ±10 /JA 

8 - 80 - 160 /JA 

2.4 - 2.8 - 3 mA 

#Test one output at a time for a l-second maximum duration. Measurement is made by forcing current and measuring VOltage to minimize 
power dissipation. 

"Test verifies a minimum 50-ohm transmission-,line-drive capability for 74AC/ACT Series, 75 ohms for 54AC/ACT Series. 

ACT INPUT LOADING TABLE 

UNIT LOADS· 
INPUT 

299 

Sl, S2, OE1, OE2 0.83 

SL, CP 0.67 

MR 1.33 

"Unit load is l>lcc limit specified in Static 
Characteristics Chart, e.g., 2.4 mA max. @ 25°C. 

323 
0.83 

0.67 

0.67 
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CD54/74AC299, CD54/74AC323 
CD54n4ACT299, CD54/74ACT323 

PREREQUISITE FOR SWITCHING: AC Series 

CHARACTERISTICS 

Setup Time 
Sl, SO, to CP 

Hold Time 
Sl, SO to CP 

Setup Time 
(I/O)n, DSO, 
DS7to CP 

Hold Time 
(I/O)n, DSO, 
DS7to CP 

Maximum CP 
Frequency 

CP Pulse 
Width 

MR Pulse 
Widlh 

Re~very Time 
MR to CP 
299 

"3.3 V:min. is @ 3 V 
t5 V:min is @ 4.S V 
5 V:min. is@4.75VforOto +70°C 

SYMBOL 

Isu 

tH 

Isu 

tsu 

fMAX 

tw 

tw 

tREe 

Vee 
010 +70°C -4010 +125° C(74) 

-4010 +85°C -55 to +125°C(54) UNITS (V) 
MIN. MAX. MIN. MAX. 

1.S - -
3.3" - - ns 
St - -
loS - -
3.3 - - ns 
S - -

1.S - -
3.3 - - ns 
S - -

1.S - -
3.3 - - ns 
S - -

1.S 5.6 - -
3.3 40 - - MHz 
5 70 - -

1.5 90 - -
3.3 12.5 - - ns 
5 7 - -

1.5 - -
3.3 - - ns 
5 - -

1.5 - -
3.3 - - ns 
5 - -

SWITCHING CHARACTERISTICS: AC Series; I" If = 3 ns, CL = 50 pF 

CHARACTERISTICS 

Propagation Delays: 
CPto QO, Q7 

CPto (1/O)n 

MRto QO, Q7 
(299 only) 

MR to (1/O)n 

Enable and Disable 
Times 

Power Dissipation Capacitance 

Input Capacitance 

3-State Output Capacitance 

"3.3 V: min. is @ 3.6 V. 
max. is@3V. 

t5 V: min. is @ 5.5 V. 
max. is @ 4.5 V. 

5 V: min. is @ 5.25 V for 0 to +70°C 
max. is @4.75VforOto +70°C 

Vee 
010 +70°C -4010 +125°C(74) 

SYMBOL -4010 +85°C -5510 +125°C(54) UNITS (V) 
MIN. MAX. MIN. MAX. 

tPLH 
1.5 - 144 - 162 
3.3" 3.5 16.1 3.4 18.1 ns 

tPHL 
5t 2.3 11.5 2.2 12.9 

tPLH 
1.5 - 150 - 169 
3.3 3.6 16.8 3.5 18.9 ns 

tPHL 5 2.4 12 2.3 13.5 

tPLH 
1.5 - 125 - 140 

tPHL 
3.3 3 14 2.9 15.7 ns 
5 2 10 1.9 11.2 

tPLH 
1.5 - 155 - 174 
3.3 3.8 17.4 3.5 19.5 ns 

tPHL 5 2.5 12.4 2.4 13.9 

tPZL 1.5 - 166 - 186 
tPZH 3.3 4 20 3.8 22.4 ns tpLZ 

5 2.7 13.3 2.6 14.9 tPHz 
Cpo§ - pF 

C, - - 10 - 10 pF 

Co - - 15 - 15 pF 

§Cpo is used to determine the dynamic power consumption, per function. 
Po = CpoVeez f, + ! (CL Veez fo) where fi = input frequency 

fo = output frequency 
CL = output load capacitance 

Vee = supply voltage. 
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CD54n4AC299, .CD54n4AC323 
CD54/74ACT299, CD54/74ACT323 

PREREQUISITE FOR SWITCHING: ACT Series 

Vee 
o to +70°C 

CHARACTERISTICS SYMBOL (V) 
-40 to +85°C 

MIN. MAX. 

8etupTime 
tsu 5" -81, SO to CP 

Hold Time 
5 

, 
S1, SO to CP tH -

Setup Time 
(I/O)n, OSO, tsu 5 -
D87to CP 

Hold Time 
(1/O)n, DSO, tH 5 -
D87to CP 

MaximumCP 
fmax 5 70 -Frequency 

CP Pulse Width tw 5 7 -

MR Pulse Width tw 5 -
Recovery Time 

tREe 5 -
MR to CP (299) 

"5 V: Min. is @ 4.5 V. 
5 V: min. is@4.75 V for 0 to +70°C 

SWITCHING CHARACTERISTICS: ACT Series; t" tf = 3 ns, CL = 50 pF 

Vee 
o to +70°C 

CHARACTERISTICS SYMBOL (V) 
-40 to +85°C 

Propagation Delays: 
CPto QO, Q7 

CPto (1/O)n 

MR to 00, 07 
(299 only) 

MAto (I/O)n 

Enable Disable 
Times 

Power Dissipation Capacitance 

Input Capacitance 

3-State Output Capacitance 

"5 V: min. is @ 5.5 V 
max. is @ 4.5 V. 

5 V: min. is@5.25 V for 0 to +70°C 
max. is @4.75.V for 0 to +70°C 

MIN. 

tPLH 5" 2.3 
tPHL 

tPLH 5 2.6 
tpHL 

tPLH 5 2.2 
tpHL 

tPLH 5 2.9 
tPHL 

tpLZ 
tPHZ 
tpZL 5 2.7 

tpZH 

Cpo§ -

C, - -
Co - -

§Cpo is used to determine the dynamic power consumption, per function. 
Po = CpoVcc2 f, + l: (CL Vee2 fo) + VeeAlee where fi = input frequency 

fo = output frequency 
CL = output load capacitance 

Vee = supply voltage. 

MAX. 

11.5 

13 

10.9 

16.7 

13.3 

10 

15 

-40 to +125°C(74) 
-55 to +125°C(S4) UNITS 
MIN. MAX. 

- ns 

- ns 

- ns 

ns 
-

- MHz 

- ns 

- ns 

- ns 

-40 to +125° C(74) 
-55 to +125°C(S4) UNITS 
MIN. MAX. 

2.2 12.9 ns 

2.5 14.5 ns 

2.1 12.2 nS 

3.2 18.6 ns 

2.6 14.9 ns 

pF 

- 10 pF 

- 15 pF 
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92CS-36'97 

CD54/74AC299, CD54n4AC323 
CD54n4ACT299, CD54/74ACT323 

INPUT LEVEL 

"'" 
CP 

tree 

92CS-36998 

Fig. 2 - Clock prerequisite and propagation delays~ Fig. 3 - Master Reset prerequisite and propagation delays. 

INPUT LEVEL 
050,057 OR lIOn 

CP 

1,-3ns 11 \f= 1,-3ns INPUT LEVEL . I in -~T - n-----n--90% 

~,~~~~~J-~-----------~T'{--------------- Vs 

~~:L:l--------- ~P~:~-------~~~10% 
OUTPUT: LOW - _ - Vs 

TO OFF TO LOW -J -----------1--·0.2VCCVOL("'GND) 

IpHZ~ tpZH 

OUTPUT-:-H-,-G-H----....... 1-;:. -----------iI' . 0.8 VCC VOH (",Vee) 

TO OFF TO HIGH I ~ /1--- Vs 

OUTPUTS-L- OUTPUTS ~ OUTPUTS 
--ENABLED DISABLED ENABLED 

OTHER I 
INPUTS 

(TIED HIGH I 
OR LOW) \ 

OUTPUT 
DISABLE 

OUT 
WITH 

3·STATE 
OUTPUT 

<>-0 GND (IPHZ. tpZH) 

0-0 OPEN (IPHL. tPLH) 
D-() 2 VCC ('PLZ. tpzLl. 

5':."L O· (OPEN DRAIN) 

t---.-----<>-~-__{) OUT 

5000· 
RL 

92CM-42405 

·FOR AC SERIES ONLY: WHEN VCC -1.5 V. RL -1 ItO 

Fig. 4 - Three-state propagation delay times and test circuit. 

OUTPUT 

92CS-42635 

"FOR AC SERIES ONLY: WHEN 

Vce -1.5V.AL -1 kO 

92CS-4i!3a9 

Fig. 5 - Data prerequisite times. Fig. 6 - Test circuit. 

CD54n4AC CD54n4ACT 

Input Level Vee 3V 

Input SWitching Voltage, Vs 0.5 Vee 1.5 V 

Output SWitching Voltage, Vs 0.5 Vee 0.5 Vee 
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CD54114AC373, CD54n4AC533 
CD54/74ACT373, CD54/74ACT533 

Advance Information 

373 533 Octal Transparent Latch, 3-State 
DO 00 00 
01 01 a; CD54/74AC/ACT373 - Non-Inverting 
02 2 Q2 CD54/74AC/ACT533 - Inverting 

~ 03 03 

04 4 Q4 
05 05 05 
06 06 os Type Features: 
07 07 i» • Buffered inputs 
LE • Typical propagation delay: 
OE 92C5-4242' 

4.3 ns @ Vcc = 5 V, TA = 25° C, CL = 50 pF 

FUNCTIONAL DIAGRAM 

The GE/RCA CD54/74AC373, -533 and CD54/74ACT373, -533 
are octal transparent 3-state latches that utilize GE/RCA's 
new ADVANCED CMOS LOGIC technology. The 0l!!E.uts 
are transparent to the inputs when the Latch Enable (LE) is 
HIGH. When the Latch Enable (LE) goes LOW, the data is 
latched. The Output Enable (OE) controls the 3-state out
puts. When the Output Enable (OE) is HIGH, the outputs 
are in the high-impedance state. The latch operation is 
independent of the state of the Output Enable 

The CD54AC/ACT373 and CD54AC/ACT533 are supplied in 
20-lead dual-in-line ceramic packages (F suffix). The 
CD74AC/ACT373 and CD74AC/ACT5~3 are supplied in 20-
lead dual-in-line plastic packages (E suffix) and in 20-lead 
dual-in-line small-outline plastic packages (M suffix). 

Family Features: 
• Exceeds 2-kV ESD Protection - MIL-STD-883, 

Method 3015 
• SCR-Latch-up-resistant CMOS process and circuit design 
• Speed of bipolar FAST'IASIS with significantly 

reduced power 
• Balanced propagation delays 
• AC types feature 1.5-V to 5.5-V operation and balanced 

noise immunity at 30% of the supply 
• ± 24-mA output drive current 

- Fanout to 15 FAST' ICs 
- Drives 50-ohm transmission lines 

'FAST is a Trademark of Fairchild Semiconductor Corp. 

TRUTH TABLE 

Output Latch 
Data 

Enable Enable 

L H 
L H 
L L 
L L 
H X 

Note: 
L = Low voltage level 
H = High voltage level 
I = Low voltage level one set-up 

time prior to the high to low 
latch enable transition 

H 
L 
I 
h 
X 

AC/ACT373 AC/ACT533 
Output Output 

H L 
L H 
L H 
H L 
Z Z 

h = High voltage level one set-up 
time prior to the high to low 
latch enable transition. 

X = Don't Care 
Z = High Impedance State 

File Number 1882 
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CD54n4AC373, CD54/74AC533 
CD54/74ACT373, CD54/74ACT533 

MAXIMUM RATINGS, Absolute-Maximum Values: 

DC SUPPLY-VOLTAGE (Vcc) ............................................................................. -0.5 to 6 V 
DC INPUT DIODE CURRENT, "K (for V, < -0.5 V or V, > Vcc + 0.5 V) ......... , .................................. ±20 mA 
DC OUTPUT DIODE CURRENT, 10K (for Va < -0.5 V or Va > Vcc + 0.5 V) ........................................ ±50 mA 
DC OUTPUT SOURCE OR SINK CURRENT per Output Pin, 10 (for Va > -0.5 V or Va < Vee + 0.5 V) ................ ±50 mA 
DC Vcc or GROUND CURRENT (Icc or IGNo) ................................................................ 1100 mA' 
POWER DISSIPATION PER PACKAGE (Po): 

For TA = -55 to +100°C (PACKAGE TYPE F) .............................................................. 500 mW 
For TA = +100 to +125°C (PACKAGE TYPE F) ................................. Derate Linearly at 8 mW/oC to 300 mW 
ForTA = -40 to +100°C (PACKAGE TYPE E) .............................................................. 500 mW 
For TA = +100 to 11?5°C (PACKAGE TYPE E) ................................. Derate Linearly at 8 mW/oC to 300 mW 
For T. 40 to t 70"C (PACKAGE TYPE M) ............................................................... 400 mW 
For TA = +70 to +125°C (PACKAGE TYPE M) .................................. Derate Linearly at6 mW/oC to 70 mW 

OPERATING-TEMPERATURE RANGE (TA): 
PACKAGE TYPE F ................................................................................ -55 to t125°C 
PACKAGE TYPE E, M ............................................................................. -40 to +125°C 

STORAGE TEMPERATURE (T,,.) ..................................................................... -65 to +1QO°C 
LEAD TEMPERATURE (DURING SOLDERING): 

At distance 1/16 ± 1/32 in. (1.59 ± 0.79 mm) from case for 10 s maximum ..................................... +265°C 
Unit inserted into PC board min. thickness 1/16 in. (1.59 mm) with solder contacting lead tips only ............... +300°C 

'(For up to 4 outputs per device: add ± 25 rnA for each additional output.) 

RECOMMENDED OPERATING CONDITIONS: 
For maximum reliability, normal operating conditions should be selected so that operation is always wllhin the 
following ranges: 

LIMITS 
CHARACTERISTIC 

MIN. MAX. 
Supply-Voltage Range, Vcc': 

(For TA = Full Package-Temperature Range) 
AC Types 1.5 5.5 
ACT Types 4.5 5.5 

DC Input or Output Voltage, V" Va 0 Vee 

Operating Temperature, TA: 
CD74 Types -40 +125 
CD54 Types -55 +125 

Input Rise and Fall Slew Rate, dtldv 
at 1.5 V to 3 V(AC Types) 0 50 
at 3.6 V to 5.5 V(AC Types) 0 20 
at 4.5 V to 5.5 V(ACT Types) 0 10 

'Unless otherwise specified, all voltages are referenced to ground. 

TERMINAL ASSIGNMENT DIAGRAMS 

Oe 20 Vee De 1 20 Vee 

00 19 07 002 19 07 

DO 18 07 DO 18 07 

01 
17 06 D1 17 D6 

01 
16 Q6 015 16 06 

02 15 as Q2 6 15 as 
02 14 D~ 02 14 05 

03 13 04 D3 13 04 

03 12 Q4 Q3 12 54 

GND 10 11'CE GNO 10 11 LE 

CD54n4AC373, CD54n4ACT373 CD54/74AC533, CD54/74ACT533 

UNITS 

V 
V 

V 

°C 
°C 

ns/V 
nsN 
nsN 
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CPS4/l4AC373, CD54174A.CS33 
CD54/74ACT373, CD54/74ACT533 
STATIC ELECTRICAL CHARACTERISTICS: AC Series 

TEST CONDITIONS ,'; 

CHARACTERISTICS 'Vee 

'V, I' (V) 
0 MIN. (V) (mA) 

High-Level Input 1.5 1.2 
Vpltage V,H 3 2.1 

f,_,' 5.5 3.85 

Low-Level Input 1.5 -
Voltage V,L 3 -

5.5 -
High-Level Output -0.05 1.5 1.4 

Voltage VOH V ,H -0.05 3 2.9 

or .0.05 4.5 4.4 

V,L -4 3 2,58 

-24 4.5 3.94 

# -75 5,5 -
, 

-50 5.5 -
Low-Level Output 0.05 1.5 -

Voltage VOL V,H 0.05 3 -

or 0.05 4,5 -
V,L 12 3 -

24 4.5 -

# 75 5.5 -
, 

50 5,5 -
Input Leakage ; Vee 

Current I, or 5.5 -
GND 

3-State Leakage 
. ,V,H 

Current 102 or 

V,L 

Vo= 5,5 -
Vee 

or 

GND 
Quiescent Supply Vee 

Current, MSI Icc or 0 5.5 -
GND 

. .. 
AMBIENT TEMPERATURE (T J' - 0 C 

010+70 -40 10 +125(74) 
+25 -4010+85 -55 10 +125(54) . UNITS 

MAX. MIN. MAX. MIN; MAX. 

- 1.2 - .1.2 -
- 2,1 - 2.1 - V 

- 3,85 - 3.85 -
0.3 - 0,3 - 0,3 

0.9 - 0.9 - .0.9 V 

1.65 - 1,65 - 1.65 

- 1.4 - 1.4 -
- 2.9 - 2.9 -

- 4.4 - 4.4 -
- 2.48 - 2.4 - V 

- 3.8 - 3.7 -

- 3.85 - - -
- -:- - 3.85 -

0.1 - 0.1 - 0,1 

0,1 - 0.1 - 0,1 

0,1 - 0.1 - 0.1 

0.36 - 0.44 - 0.5 V 

0.36 - 0.44 '- 0.5 

- - 1.65 - -

- - - - 1.65 

±0.1 - ±1 - ±1 IlA 

±0.5 - ±5 - ±10 IlA 

8 - 80 - 160 IlA 

#Test one output at a time for a I-second miiximum duration. Measurement is made by forcing current and measuring voltage to minimize 
power dissipation. . 

'Test verifies a minimum 50-ohm transmission-line-drive capability for 74AC/ACT Series, 75 ohms for 54AC/ACT Series, 
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CD54/74AC373, CD54/74AC533 
CD54n4ACT373, CD54/74ACT533 

STATIC ELECTRICAL CHARACTERISTICS: ACT Series 

AMBIENT TEMPERATURE (TJ - °C 

TEST CONDITIONS 
+25 o to +70 -40 to +125(74) 

CHARACTERISTICS Vee -40 to +85 -55 to +125(54) UNITS 

V, 10 (V) 

(V) (mA) 
MIN. MAX. MIN. MAX. MIN. MAX. 

High-Level Input 4.5 
Voltage V,H to 2 - 2 - 2 - V 

5.5 

Low-Level Input 4.5 
Voltage V'l to - 0.8 - 0.8 - 0.8 V 

5.5 

High-Level Output V,H -0.05 4.5 4.4 - 4.4 - 4.4 -
Voltage VOH or 

-24 4.5 3.94 3.8 3.7 V,l - - - V 
# -75 5.5 - - 3.85 - - -. -50 5.5 - - - - 3.85 -

Low-Level Output V,H 0.05 4.5 - 0.1 - 0.1 - 0.1 
or 

Voltage VOL V,l 24 4.5 - 0.36 - 0.44 - 0.5 
V 

# 75 5.5 - - - 1.65 - -
* 50 5.5 - - - - - 1.65 

Input Leakage Vee 
Current I, or 5.5 - ±0.1 - ±1 - ±1 p.A 

GNO 

3-State Leakage V,H 
Current loz or 

V'l 

Vo= 5.5 - ±0.5 - ±5 - ±10 p.A 

Vee 

or 

GNO 

Quiescent Supply Vee 
Current, MSI Ice or 0 5.5 - 8 - 80 - 160 p.A 

GNO 

Additional Quiescent Supply 
4.5 Cu rrent per I n put Pi n Vcc-2.1 to - 2.4 - 2.8 - 3 rnA 

TTL Inputs High Alce 
1 Unit Load 5.5 

#Test one output at a time for a 1-second maximum duration. Measurement is made by forcing current and measuring voltage to minimize 
power dissipation. 

"Test verifies a minimum 50-ohm transmission-line-drive capability for 74AC/ACT Series, 75 ohms for 54AC/ACT Series. 

ACT INPUT LOADING TABLE 

INPUT 
UNIT LOAD* 

AC/ACT373 AC/ACT533 

OE 0.87 0.87 

On 0.5 0.5 

LE 0.8 0.8 

'Unit load is t.lcc limit specified in Static Characteristic 
CharI. e.g .. 2.4 rnA max. @ 25°C. 
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CD54/74AC373, CD54n4AC533 
CD54n4ACT373, CD54/74ACT533 

PREREQUISITE FOR SWITCHING:.AC Series 

CHARACTERISTICS 

LE Pulse 
Width 

SetupTim~ 
Data to LE 

Hold Time 
Data to LE 

-3.3 V: min. is @ 3 V 
t5 V: min. is @ 4.5 V 
5 V: minis @4.75 V for 0 to +70°C 

SYMBOL 

tw 

tsu 

tH 

Vee 
(V) 

1.5" 
3.3-
5t 

1.5 
3.3 
5 

1.5 
3.3 
.5 

SWITCHING CHARACTERISTICS: AC Series; t" t, = 3 ns, CL = 50 pF 

CHARACTERISTICS 

Propagation Delays: 
Data to an 

373 

533 

LEto an. 
373 

533 

Output Enable 
and Disable Times 

Power Dissipation Capacitance 

Min. (Valley) VOH 
During Switching of Other Outputs 
(Output Under Test Not Switching) 

Max. (Peak) VOL 
During Switching of Other Outputs 
(Output Under Test Not Switching) 

Input Capacitance 

3-State Output Capacitance 

*3.3 V: min. is @ 3.6 V 
max. is@3V 

t5 V: min. is @ 5.5 V 
max. is @ 4.5 V 

5 V: min. is@5.25VforOto+70°C 
max. is @ 4.75 V for 0 to +70°C 

Vee SYMBOL (V) 

tPLH 1.5 

tPHL 3.3* 
5t 

tpLH 
1.5 
3.3 

tPHL 5 

tPLH 1.5 

tpHL 3.3 
5 

tPLH 
1.5 
3.3 

tPHL 5 

tPZL 1.5 
tpZH 

3.3 tpLZ 
5 tpHZ 

Cpo§ -

VOHV 
See 5 

Fig. 1 

VOLP 
See 5 

Fig. 1 

C, -

Co -

illo +70"C -40 10 +125~C(74) 
-4010 +85°C -55 to +125°C(54) 

MIN. MAX .. MIN. MAX. 

75 - 75 -
10 - 10 -
6 - 6 -
2 - 2 -
2 - 2 -
2 - 2 -

38 - 38 -

5 - 5 -
3 - 3 -

o to +70°C -40 to +125° C(74) 
-40 to +SSoC -55 to +125°C(54) 

MIN. MAX. MIN. MAX. 

- 102 - 114 
2.7 11.5· 2.6 22.3 
1.7 8.2 1.6 9 

- 128 - 140 
5.1 14.3 2.9 15.8 
2 10.2 1.9 11.3 

- 148 - 164 
3.6 16.5 3.4 18.3 
2.4 11.8 2.2 13.1 

- 148 - 164 
3.6 16.5 3.4 18.3 
2.4 11.8 2.2 13.1 

- 162 - 181 
4.2 19.5 4.1 21.8 
2.7 13 2.6 14.5 

90 Typ. 90 Typ. 

4 Typ, @25°C 

1 Typ. @25°C 

- 10 - 10 

- 15 - 15 

§Cpo is used to determine the dynamic power consumption. per latch. 
PD = Vee2 fi (Cpo + Cc) where fi = input frequency 

CL = output load capacitance 
Vee = supply voltage. 

UNITS 

ns 

ns 

ns. 

UNITS 

ns 

ns 

ns 

ns 

ns 

pF 

V 

V 

pF 

pF 
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CD54/74AC373, CD54/74AC533 
CD54n4ACT373, CD54/74ACT533 

PREREQUISITE FOR SWITCHING: ACT Series 

Vee 
010+70°C -40 10 +125° C(74) 

CHARACTERISTICS SYMBOL (V) 
-40 to +85°,c -5510 +125°C(54) 

MIN. MAX. MIN. MAX. 

LE Pulse 
tw 5t 6 6 Width 

- -

SetupTim~ 
tsu 5 2 - 2 -Data to LE 

Hold Time 
tH 5 3 3 Data to LE - -

t5 V: min. is @ 4.5 V 
5 V: min. is@4.75VforOto+70°C 

SWITCHING CHARACTERISTICS: ACT Series; t" t, = 3 ns, Cl = 50 pF 

Vee 
o to +70°C -4010 +12S0C(74) 

CHARACTERISTICS SYMBOL (V) 
-4010 +8So C -5510 +12S0C(S4) 

MIN. MAX. MIN. MAX. 

Propagation Delays: 
Data to an 

373 tPlH 
5t 

1.6 9.4 1.5 10.4 

533 tpHl 2 11.4 1.8 12.7 

LEto an 
373 tPlH 5 2.7 13 2.6 14.5 
533 tPHl 

Output Enable tPZl 5 2.7 13 2.6 14.5 
and Disable Times tPZH 

tpLZ 
tPHZ 

Power Dissipation Capacitance Cpo§ - 108 Typ. 108 Typ. 

Min. (Valley) VOH VoHV 
During Switching of Other Outputs See 5 4 Typ. @25°C 
(Output Under Test Not Switching) 

Max. (Peak) VOL 
During Switching of Other Outputs 
(Output Under Test Not Switching) 

Input Capacitance 

3-Staie Output Capacitance 

t5 V: min. is @ 5.5 V 
max. is @ 4.5 V 

5 V: min. is @ 5.25 V for 0 to +70°C 
max. is@4.75VforOto+70°C 

Fig. 1 

VolP 
See 5 

Fig. 1 

C, - -

Co - -

§Cpo is used to determine the dynamic power consumption, per latch. 
PD = Vee2 f; (Cpo + Cd + Vee .ll.lee where f; = input frequency 

Cl = output load capacitance 
Vee = supply voltage. 

1 Typ.@25°C 

10 - 10 

15 - 15 

UNITS 

ns 

ns 

ns 

UNITS 

ns 

ns 

ns 

pF 

V 

V 

pF 

pF 
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CD54174AC373, CD54n4AC533 
CD54174ACT373, CD54/74ACT533, 

PARAMETER MEASUREMENT INFORMATION 

INPUT 

~YOH 
OUTPUT - - - YOHY 
UNDER 
TEST 

/\- - -: - - - - - - - YOLP 
- v--r-------- VOL 

NOTES: 
1. YOHY AND YOLP ARE MEASURED WITH RESPECT TO A GROUND 

REFERENCE NEAR THE OUTPUT UNDER TEST. 
2. INPUT PULSES HAYE THE FOLLOWING CHARACTERISTIC.: 

PAR ~ 1 MHz, 'r" 3 III, I, = 3.n., SKEW 1 nl. 
3. R.F. FIXTURE WITH.no-IIHz DESIGN RULES REQUIRED. 

IC SHOULD BE SOLDERED INTO TEST BOARD AND BYPASSED 
WITH 0.1 /IF CAPACITOR. SCOPE AND PROBES RIQUIRE 
1OG-MHz BANDWIDTH. 

92.CS-4240& 

Fig. 1 - Simultaneous switching transient waveforms. 

92CS-37132 

Fig: 3 - Data to On output propagation delays and output 
transistion times. 

INPUT LEVEL -----r--""\ 

92CS-17'54 

Fig. 5 - Latch enable prerequisite times. 

'F3na 11 '., .~ ',-3110 INPUTLEYEL 

OUTPUT~-----------i------------===9Y:% 
DISABLE ". ' '. "; _ ". 

-------------- ---------------10% 
GND 

'.PLZl 'PZL~ ___ YS 

OUTPUT: LOW --

TO OFF TO LOW ------ -----1 --.0.2VCCVOL(~GND) 
tPHZ~ tpZH 

OUTPUT=-:""'H""I-=G""H--. ----1\:. ---------uv . o.aVcc VOH (~Vcc) 
TO OFF TO HIGH I~ /1---' Vs 

__ OUTPUTS-----L.....-OUTPUTS~ OUTPUTS . 
ENABLED DISABLED ENABLEQ 

OTHER , 

0--0 GND ('PHZ. 'PZH) 

0--0 OPEN ('PHL, 'PLH) 
<>-0' 2 Vee ('PLZ. 'pzL!. 

5~LO· (OPEN DRAIN) INPUTS 
(TIED HIGH \ 

OR LOW) 

QUT 
WITH 

3-5TATE 
OUTPUT 

~-.--+---~--OOUT 

OUTPUT 
DISABLE 

5000· 
RL 

92CM-42405 

·FOR AC SERIES ONLY: WHEN Yee -1.5 Y. RL - 1 kO 

Fig. 2 - Three-state propagation delay waveforms and test circuit. 

92CS-57153 

Fig. 4 - Latch enable propagation delays. 

CD54174AC CD54174ACT 

Input Level Vee 3V 

Input Switching Voltage. Vs 0.5 Vee 1.5V 

Output Switching Voltage. Vs 0.5 Vee 0.5 Vee 
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____________________________ .. Technlcal Data 

Advance Information CD54/74AC374, CD54/74AC534 
CD54n4ACT374, CD54/74ACT534 

374 534 

00 00 00 
01 01 Qi 

02 02 Q2 
03 03 Q3 
04 04 il4 
05 05 os 
06 06 Os 
07 07 Q7 

DE vcc 20 
CP GNO'10 

92CS ~ 42" 23 

FUNCTIONAL DIAGRAM 

Octal 0-Type Flip-Flop, 3-State 
Positive-Edge Triggered 
CD54/74AC/ACT374 - Non-Inverting 
CD54174AC/ACT534 -Inverting 

Type Features: 
• Buffered inputs 
• Typical propagation delay: 

Sns@Vcc=SV, TA =2SOC, CL=SOpF 

Family Features: 
• Exceeds 2-kV ESD Protection - MIL-STD-883, 

Method301S 

The .GE/RCA-CD54174AC374, -534 and CD54/74ACT374, 
-534 are octal D-type, 3-state, positive-edge-triggered flip
flops that utilize GE/RCA's new ADVANCED CMOS LOGIC 
technology. The eight flip-flops enter data into their regis
ters on the LOW-to-HIGH transition of the clock (CP). The 
Output Enable (0 E) controls the 3-state outputs and is 
independent of the register operation. When the Output 
Enable (OE) is HIGH, the outputs are in the high-impedance 
state. The CD54/74AC/ACT374 and CD54174AC/ACT534 
share the same pin configurations, but the CD54/74ACI 
ACT374 outputs are non-inverted while the CD54174ACI 
ACT534 devices have inverted outputs. (For flow-through 
pin configurations, see CD54/74AC/ACT564 and CD541 
74AC/ACT574.) 

• SCR-Latch-up-resistant CMOS process and circuit design 
• Speed of bipolar FAST·/AS/S with significantly 

reduced power 
• Balanced propagation delays 
• AC types feature 1,S-V to 5.S-V operation and balanced 

noise immunity at 30% of the supply 

The CD54AC/ACT374 and CD54AC/ACT534 are supplied 
in 20-lead dual-in-line ceramic packages (F suffix). The 
CD74AC/ACT374 and CD74AC/ACT534 are supplied in 20-
lead dual-in-line plastic packages (E suffix) and in 20-lead 
dual-in-line small-outline plastic packages (M suffix). 

• ± 24-mA output drive current 
- Fanout to 15 FAST" ICs 
- Drives SO-ohm transmission lines 

·FAS T is a Trademark 01 Fairchild Semiconductor Corp. 

TRUTH TABLE 

INPUTS 

OE CP 

L --' 
L --' 
L L 

H X 

H = High level (steady state) 
L = Low level (steady state) 
X = Don't care 

On 
H 

L 

X 

X 

-F = Transition from low to high level 

OUTPUTS 

374 534 

an an 
H L 

L H 

00 00 
Z Z 

00 = The level of a before the indicated steady-state input 
conditions were established 

Z = High impedance 

File Number 1883 
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TechnlcaIData ________________________________________________________ ___ 

CD54n4AC374, CD54n4AC534 
CD54n4ACT374, CD54/74ACT534 

MAXIMUM RATINGS, Absolute-Maximum Values: 

DC SUPPLY-VOLTAGE (Vee) ............................................................................. -0.5 to 6 V 
DC INPUT DIODE CURRENT, "K(forV, <-0.5 Vor V,> Vee + 0.5V) ........................................... ±20 mA 
DC OUTPUT DIODE CURRENT, I~K (for Va < -0.5 V or Va.> Vee + 0.5 V) ...................................... ±50 mA 
DC OUTPUT SOURCE OR SINK CURRENTper Output Pin, 10 (for Va> -0.5 V or Va < Vcc + 0.5 V) .............. ±50 mA 
DC Vcc or GROUND CURRENT (lee or IGNO) ............................................................... ±100 mAO 
POWER DISSIPATION PER PACKAGE (Po): . 

For T A = -55 to +100° C (PACKAGE TYPE F) .............................................................. 500 mW 
For TA = +100 to +125°C (PACKAGE TYPE F) .......... ;.,.................. Derate Linearly at 8 mW/oC to 300 mW 
For TA = -40 to +100°C (PACKAGE TYPE E) ............................................................. 500 mW 
For TA = +100 to +125°C (PACKAGE TYPE E) ............................ ; .. Derate Linearly at 8 mW/oC to 300 mW 
For TA = -40 to HO°C (PACKAGE TYPE M) .............................................................. 400 mW 
ForTA == +70 to +125°C (PACKAGE TYPE M) ................................ Derate Linearly at6 mW/oC to 70 mW 

OPERATING-TEMPERATURE RANGE (TA): 
PACKAGE TYPE F ............................................................................... -55 to +125°C 
PACKAGE TYPE E, M ............................................................................ -40 to +125°C 

STORAGE TEMPERATURE (Tstg) ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• -65 to +150°C 
LEAD TEMPERATURE (DURING SOLDERING): 

At distance 1116 ± 1/32 in. (1.59 ± 0.79 mm) from case for 10 s maximum .................................... +265°C 
Unit inserted into.PC board min. thickness 1/16 in. (1.59·mm) with solder contacting lead tips only ..... : ....... +300°C 

'(For up to 4 outputs per device; add ± 25 rnA for each addiiional output.) 

RECOMMENDED OPERATING CONDITIONS: 
For maximum reliability;· normal operating conditions should be selected so that operation Is always within the 
following ranges: 

CHARACTERISTIC 
LIMITS 

MIN. MAX. 
Supply-Voltage Range, Vee': 

(For T A = Full Package-Temperature Range) 
AC Types 1.5 5.5 
ACT Types 4.5 5.5 

DC Input or Output Voltage, V" Va 0 Vee 

Operating Temperature, T A: 
CD74 Types -40 +125 
CD54 Types -55 +125 

Input Rise and Fall Slew Rate, dt/dv 
at 1.5 V to 3 V (AC Types) 0 50 
at 3.6 V to 5.5 V (AC Types) 0 20 
at 4.5 V to 5.5 V (ACT Types) 0 10 

'Unless otherwise specified, all voltages are referenced to ground. 

TERMINAL ASSIGNMENT DIAGRAMS 

- 1 20 Vee OE DE 1 20 vee 
00 19 Q7 Co 2 19 Q'i 
00 18 07 

DO 18 07 

01 "06 01 " 06 

QI 16 as Qi • I • il6 
Q2 I. Q5 -Q2 • 15 Os 

02 14 05 02 
f4 

D. 

03 13 04 00 13 04 

Q3 9 12 Q4 li3 12 54 
GND 10 11 CP GND 

10 11 CP 

CD54174AC/ACT374 CD54174AC/ACT534 

UNITS 

V 
V 

V 

°C 
°C 

nsN 
nsN 
nsN 
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_____________________________ Technical Data 

STATIC ELECTRICAL CHARACTERISTICS: AC Series 

. TEST CONDITIONS 
CHARACTERISTICS 

V, 10 
(V) (mA) 

High-Level Input 
Voltage V,H 

Low-Level Input 
Voltage V,L 

High-Level Output -0.05 
Voltage VOH V,H -{).05 

or -0.05 

V,L -4 

-24 

# -75 . -50 

Low-Level Output 0.05 
Voltage VOL V,H 0.05 

or 0.05 

V,L 12 

24 

# 75 . 50 

Input Leakage Vee 
Current I, or 

GND 
3-State Leakage V,H 

Current loz or 

V,L 

Vo= 

Vee 

or 

GND 
Quiescent Supply Vee 

Current, MSI lee or 0 
GND 

CD54/74AC374, CD54/74AC534 
CD54n4ACT374, CD54/74ACT534 

AMBIENT TEMPERATURE (T A) - 0 C 

+25 o to +70 -40 to +125(74) 
Vee -40 to +85 "55 to +125(54) UNITS 
(V) 

MIN. MAX. MIN. MAX. MIN. MAX. 

1.5 1.2 - 1.2 - 1.2 -
3 2.1 - 2.1 - 2.1 - V 

5.5 3.85 - 3.85 - 3.85 -

1.5 - 0.3 - 0.3 - 0.3 

3 - 0.9 - 0.9 - 0.9 V 

5.5 - 1.65 - 1.65 - 1.65 

1.5 1.4 - 1.4 - 1.4 -
3 2.9 - 2.9 - 2.9 -

4.5 4.4 - 4.4 - 4.4 -

3 2.58 -. 2.48 - 2.4 - V 

4.5 3.94 - 3.8 - 3.7 -
5.5 - - 3.85 - - -

5.5 - - - - 3.85 -
1.5 - 0.1 - 0.1 - 0.1 

3 - 0.1 - 0.1 - 0.1 

4.5 - 0.1 - 0.1 - 0.1 

3 - 0.36 - 0.44 - 0.5 V 

4.5 - 0.36 - 0.44 - 0.5 

5.5 - - - 1.65 - -

5.5 - - - - - 1.65 

5.5 - ±0.1 - ±1 - ±1 pA 

5.5 - ±0.5 - ±5 - ±10 pA 

5.5 - 8 - 80 - 160 pA 

#Test one output at a time for a 1-second maximum duration. Measurement is made by forcing current and measuring voltage to minimize 
power dissipation. . 

"Test verifies a minimum 50-ohm transmission-line-drive capability for 74AC/ACT Series, 75 ohms for 54AC/ACT Series. 
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CD54n4AC374, CD54/74AC534 
CD54n4ACT374, CD54/74ACT534 

STATIC ELECTRICAL CHARACTERISTICS: ACT Series 

TEST CONDITIOt<lS 
CHARACTERISTICS Vee 

VI. 10 
(V) 

(V) (mA) MIN. 

High-Level Input 4.5 
Voltage V,H to 2 

5.5 

Low~Levellnput 4.5 
Voltage V,L to -

5.5 

High-Level Output V,H -0.05 4.5 4.4 
Voltage VOH or 

-24 4.5 3.94 V,L 
# -75 5.5 -
* -50 5.5 -

Low-Level Output V,H 0.05 4.5 -
Voltage VOL 

or 
24 4.5 V,L -

# 75 5.5 -
* 50 5.5 -

Input Leakage Vee 
Current I, or 5.5 -

GND 

'3-State Leakage V,H 
Current loz or 

V,L 

Vo= 5.5 -

Vee 

or 

GND 

Quiescent Supply Vee 
Current, MSI lee or 0 5.5 -

GND 

Additional Quiescent Supply 
4.5 Current per Input Pin Vee-2.1 to -

TTL Inputs High Alee 
1 Unit Load 5.5 

AMBIENT TEMPERATURE (T J - °C 

+25 o to +70 -40 to +125(74) 
-40 to +85 ~55 to +125(54) UNITS 

N!AX. MIN. MAX. MIN. MAX. 

- 2 - 2 - V 

0.8 - 0.8 - . 0.8 V 

- 4.4 - 4.4 -

3.8 3.7 - - - V 
- 3.85 - - -

- - - 3.85 -

0.1 - 0.1 - 0.1 

0.36 0.44 0.5 - -
V 

.- - 1.65 - -

- - ~ - 1.65 

±0.1 - ±1 - ±1 pA 

±0.5 - ±5 - ±10 pA 

8 - 80 - 160 pA 

2.4 - 2.8 - 3 rnA 

#Test one output at a time for a 1-second maximum duration. Measurement is made by forcing current and measuring voltage to minimize 
power dissipation. 

'Test verifies a minimum 5O-ohm transmission-line-drive. capability for 74AC/ACT Series, 75 ohms for 54AC/ACT Series. 

ACT INPUT LOADING TABLE 

INPUT UNIT LOADS· 

D,OE 0.7 
CP 1.17 

'Unit load is .o.lcc limit specified in Static 
Characteristic Chart, e.g., 2.4 mA max. @ 25°C. 
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CD54/74AC374, CD54/74AC534 
CD54/74ACT374, CD54/74ACT534 

PREREQUISITE FOR SWITCHING: AC Series 

CHARACTERISTICS 

Clock Pulse 
Width 

Setup Time 
Data to Clock 

Hold Time 
Data to Clock 

Maximum Clock 
Frequency 

*3.3 V: min. is @ 3 V 
t5 V: min. is @ 4.5 V 
5 V: min is @4.75 V for 0 to +70°C 

SYMBOL 

tw 

tsu 

tH 

fMAX 

Vee 
(V) 

1.5 
3.3· 
5t 

1.5 
3.3 
5 

1.5 
3.3 
5 

1.5 
3.3 
5 

SWITCHING CHARACTERISTICS: AC Series; I" t, = 3 ns, CL = 50 pF 

CHARACTERISTICS 

Propagation Delays: 
Clock to Q 

AC374 

Clock to Q 
AC534 

Output Enable and 
Disable to Q 
AC374 

Output Enab~ and 
Disable to Q 
AC534 

Power Dissipation Capacitance 

Min. (Valley) VOH 
During Switching of Other Outputs 
(Output Under Test Not Switching) 

Max. (Peak) VOL 
During Switching of Other Outputs 
(Output Under Test Not Switching) 

Input Capacitance 

3-State Output Capacitance 

*3.3 V: min. is @ 3.6 V 
max. is@3V 

t5 V: min. is @ 5.5 V 
max. is @ 4.5 V 

5 V: min. is@5.25 V for 0 to +70°C 
max. is @ 4.75 V for 0 to +70°C 

Vee SYMBOL (V) 

tPLH 1.5 

tPHL 3.3* 
5t 

tPLH 
1.5 
3.3 

tpHL 5 

tpLZ 
1.5 

tPHZ 3.3 
tpZL 5 
tPZH 

tpLZ 
1.5 

tPHZ 3.3 
tpZL 5 
tPZH 

Cpo§ -

VOHV 
See 5 

Fig. 1 

VoLP 
See 5 

Fig. 1 

C, -

Co -

010 +70°C -4010 +125°C(74) 
-4010 +85°C -5510 +125°C(54) 

MIN. MAX. MIN. MAX. 

75 - 85 -
11 - 12 -
5.9 - 6.7 -

2 - 2 -
2 - 2 -

2 - 2 -

2 - 2 -
2 - 2 -
2 - 2 -

6.5 - 6 -

48 - 42 -
85 - 75 -

o 10+70°C -4010 +125° C(74) 
-4010 +85°C -5510 +125° C(54) 

MIN. MAX. MIN. MAX. 
- 125 - 135 
3 14 2.8 15.1 
2 10 1.8 10.8 

- 128 - 140 
3.1 14.3 2.9 15.8 
2 10.2 1.9 11.3 

- 162 - 181 
4.2 19.5 4.1 24.8 
2.7 13 2.6 14.5 

- 162 - 181 
4.2 19.5 4.1 24.8 
2.7 13 2.6 14.5 

60 Typ. 60 Typ. 

4 Typ. @25°C 

1 Typ. @25°C 

- 10 - 10 

- 15 - 15 

§CPO is used to determine the dynamic power consumption. per flip flop. 
PO = Cpo Vee2 f; + ~ Vee' fa CL where f; = input frequency 

fa = output frequency 
CL = output load capacitance 

Vee = supply voltage. 

UNITS 

ns 

ns 

ns 

MHz 

UNITS 

ns 

ns 

ns 

ns 

pF 

V 

V 

pF 

pF 
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CD54/74AC374, CD54/74AC534 
CD54/14ACT374, CD54/74ACT534 

PREREQUISITE FOR SWITCHING: ACT Series 

Vee , 
CHARACTERISTICS SYMBOL (V) 

Clock Pulse 
tw 5t Width 

Setup Time 
tsu 5 Data to Clock 

Hold Time 
tH. 5 Data to Clock 

Maximum Clock 
fMAX 5 Frequency 

t5 V: min. is @ 4.5 V 
5 V: min. is @4.75 V for 0 to +70°C 

o to +70°C 
-40 to +85°C 

MIN. MAX. 

6.7 -

2 -

3 -

75 -

SWITCHING CHARACTERISTICS: ACT Series; t" t, = 3 ns, CL = 50 pF 

Vee 
o to +70°C 

CHARACTERISTICS SYMBOL -40to+85°C 
(V) 

MIN. MAX. 

Propagation Delays: 
tPLH Clock to Q 
tpHL 5t 2.1 10.3 

ACT374 

Clock toQ tPLH 5 2.1 10.6 
ACT534 tPHL 

Output Enable and tpLZ 
Disable to Q tPHZ 5 2.7 13 

ACT374 tPZL 
tPZH 

Output Enable and tpLZ 
Disable to Q tPHZ 5 2.7 13 

ACT534 tpzL 
tpZH 

Power Dissipation Capacitance Cpo§ - 60 Typ, 

Min. (Valley) VOH VOHV 

-40 to +125°C(74) 
-5$ to +125·C(54) 

MIN. MAX •. 

7.4 -

2 -

3 -

68 -

-40 to +125° C(74) 
-55 to +125°C(54) 

MIN. MAX. 

1.9 11.2 

2 11.7 

2.6 14.5 

2.6 14.5 

60 Typ. 

During SWitching of Other Outputs See 5 4 Typ.@25°C 
(Output Under Test Not Switching) 

Max. (Peak) VOL 
During Switching of Other Outputs 
(Output Under Test Not Switching) 

Input Capacitance 

3-State Output Capacitance 

t5 V: min. is @ 5.5 V 
max. is @ 4.5 V 

5 V: min. is @ 5.25 V for 0 to +70°C 
max. is @4.75 V for 0 to +70°C 

Fig. 1 

VOLP 
See 5 

Fig. 1 

C, - -

Co - -

§CPO is used to determine the dynamic power consumption, per flip flop. 
PD = Cpo Vee2 f; + Vee2 fo CL + Vee .t.lee where f; = input frequency 

fO = output frequency 
CL = output load capacitance 

Vee = supply voltage. 

1 Typ. @25°C 

10 - 10 

15 - i5 

. 

UNITS 

ns 

ns 

ns 

MHz 

UNITS 

ns 

ns 

ns 

ns 

pF 

V 

V 

pF 

pF 

234. ___ ....---:-_---_-___ --------_________ _ 



____________________________ Technlcal Data 

PARAMETER MEASUREMENT INFORMATION 

~
---u~---\ VOH 

OTHER 
OUTPUTS 

______ 1 \ ____ VOL 

OUTPUT 
UNDER 

"" ---------- ~~ ~--------VOL 

NOTES: 
1. VOHV AND VOLP ARE MEASURED WITH RESPECT TO A GROUND 

REFERENCE NEAR THE OUTPUT UNDER TEST. 
2. INPUT PULSES HAVE THE FOLLOWING CHARACTERISTICS: 

PAR $1 MHz, I, = 3 n., If = 3 n •• SKEW 1 n •. 
3. A.F. FIXTURE WITH 700-MHz DESIGN RULES REQUIRED. 

Ie SHOULD BE SOLDERED INTO TEST BOARD AND BYPASSED 
WITH 0.1 JI CAPACITOR. SCOPE AND PROBES REQUIRE 
700-MHz BANDWIDTH. 

92CS-42406 

Fig. 1 - Simultaneous switching transient waveforms. 

92CS-38404RI 

CD54/74AC374,CD54/74AC534 
CD54/74ACT374, CD54/74ACT534 

'f" 3nO U \f= 'r~3no INPUT LEVEL 

g'~~~~J-------------~~~~~1E------~~---------------~~~~: 
OUTPUT: LOW 

TO OFF TO LOW 

'PLZl 'PZL~ ___ Vs 

GND 

-J ------ -----1--·0.2VeeVOL(,.GNO) 

'PHZ~ tpZH 

OUTPUT~:-H-'''''G-H------'f'.;::, - - - - - - - - - - - Jl . 0.8 Vee VOH ("Vee) 

TO OFF TO HIGH I~ /1--- Vs 

OUTPUTS---L- OUTPUTS =--OUTPUTS 
--ENABLED DISABLEO ENABLED 

OTHER I 
INPUTS 

(TIED HIGH I 
OR LOW) 

OUTPUT 
DISABLE 

OUT 
WITH 

3·STATE 
OUTPUT 

0---0 GND (tpHZ. 'pZH) 

0---0 OPEN (tpHL. tpLH) 
o-Q 2 Vee (tpLZ. tpzLI. 

5':."L n' (OPEN DRAIN) 

I--~---<----.,--O OUT 

500 n' 
RL 

92CM-42405 

'FOR AC SERIES ONLY: WHEN VCC ~ 1.5 V. RL ~ 1 kn 

'For AC series only: When Vee = I.SV. RL = 1 kl'l 

Fig. 2 - Three-state propagation delay waveforms and test circuit. 

OUTPUT 

INPUT 
LEVEL 

92C$- 36954RI 

'FOR AC SERIES OMLV: WHEN 

Vce ~ 1.5 V. RL ~ 1 kn 

92C$-42389 

Fig. 3 - Propagation delay times and test circuit. 

CD54174AC CD54174ACT 

Input Level Vee 3V 

Input Switching Voltage. Vs 0.5 Vee 1.5V 

Output Switching Voltage. Vs 0.5 Vee 0.5 Vee 
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. CD54n4AC540, CD54/14AC541 
CD54n4ACT540, CD54/74ACT541 

Advance Information 

54, 540 
'8 AO Vll YO . 

Octal Buffer/Line Drivers, 3-State A' 
3 17 Y1 Y' 

A2 
4 '6 Y2 CD54174AC/ACT540 -Inverting Y2 

'5 
A3 Y3 Y3 CD54/74AC/ACT541 - Non-Inverting 

'4 A4 Y4 Y4 
A5 '3 Y5 Y5 
A6 

8 '2 Ys Y6 Type Features: 
" A7 . Y7 Y7 • Buffered inputs 

eE, GND'1O • Typical propagation delay: 
eE2 vee 20 4.5 ns@ Vee = 5 V, TA = 25°C, CL = 50 pF 

92CS-4ii!408 

FUNCTIONAL O·IAGRAM 

The GE/RCA CD54174AC540, -541 and CD54/74ACT540, 
-541 are octalbuffer/line drivers that utlize GE/RCA's new 
ADVANCED CMOS LOGIC technology. The CD54/74ACI 
ACT540 are inverting 3-state buffers having two active-LOW 
output enables. The CD54/74AC/ACT541 are non-inverting 
3-state buffers having two active-LOW ouput enables. 

The CD54AC540, -541 and CD54ACT540, -541 are supplied 
in 20-lead dual-in-line ceramic packages (F suffix). The 
CD74AC540, -541 and CD74ACT540, -541 are supplied in 
20-lead dual-in-line plastic packages (E suffix) and in 20-
lead dual-in-line small-outline plastic packages (M suffix). 

Family Features: 
• Exceeds 2-kV ESD Protection - MIL-STD-883, 

Method 3015 
• SCR-Latchup-resistant CMOS process and circuit design 
• Speed of bipolar FAST'IASIS with significantly 

reduced power 
• Balanced propagation delays 
• AC types feature 1.5-V to 5.5-V operation and balanced 

noise immunity at 30% of the supply. 
• ± 24-mA output drive current 

- Fanout to 15 FAST' ICs 
- Drives 50-ohm transmission lines 

'FAST is a Trademark of Fairchild Semiconductor Corp. 

TRUTH TABLES 

INPUTS 
OE1,OE2 

L 
L 
H 

H = High Voltage 
L = Low Voltage 
X = Immaterial 
Z = High Impedance 

C054174AC/ACT540 
OUTPUTS 

A Y 
L H 
H L 
X Z 

C054174AC/ACT541 
INPUTS OUTPUTS 

OE1,OE2 A Y 
L L H 
L H L 
H X Z 

File Number 1857 
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_____________________________ Technical Data 

CD54/74AC540, CD54/74AC541 
CD54n4ACT540, CD54/74ACT541 

MAXIMUM RATINGS, Absolute-Maximum Values: 

DC SUPPLY-VOLTAGE (Vee) ............................................................................. -0.5 to 6 V 
DC INPUT DIODE CURRENT, I'K (for V, < -0.5 V or V, > Vee + 0.5 V) .......................................... ±20 mA 
DC OUTPUT DIODE CURRENT, 10K (for Vo < -0.5 V or Vo > Vee + 0.5 V) ...................................... ±50 mA 
DC OUTPUT SOURCE OR SINK CURRENT per Output Pin, 10 (for Vo > -0.5 V or Vo < Vee + 0.5 V) .............. ±50 mA 
DC Vee or GROUND CURRENT (Icc or IGNo) ...... , ........................................................ ±100 mA" 
POWER DISSIPATION PER PACKAGE (Po): 

For TA = -55 to +100°C (PACKAGE TYPE F) .............................................................. 500 mW 
For TA = +100 to +125°C (PACKAGE TYPE F) ............................... Derate Linearly at 8 mW;oC to 300 mW 
For TA = -40 to +100°C (PACKAGE TYPE E) ............................................................. 500 mW 
For TA = +100 to +125°C (PACKAGE TYPE E) ..............................• Derate Linearly at 8 mW;oC to 300 mW 
For T A = -40 to +70° C (PACKAGE TYPE M) .............................................................. 400 mW 
For TA = +70 to +125°C (PACKAGE TYPE M) ................................ Derate Linearly at 6 mW/oC to 70 mW 

OPERATING-TEMPERATURE RANGE (TA): 
PACKAGE TYPE F ............................................................................... -55 to +125°C 
PACKAGE TYPE E, M ............................................................................ -40 to +125° C 

STORAGE TEMPERATURE (T,tg) ..................................................................... -65 to +150°C 
LEAD TEMPERATURE (DURING SOLDERING): 

At distance 1/16 ± 1/32 in. (1.59 ± 0.79 mm) from case for 10 s maximum .................................... +265°C 
Unit inserted into PC board min. thickness 1/16 in. (1.59 mm) with solder contacting lead tips only ............. +300°C 

"(For up to 4 outputs per device; add ± 25 rnA for each additional output.) 

RECOMMENDED OPERATING CONDITIONS: 
For maximum reliability, normal operating conditions should be selected so that operation is always within ,the 
following ranges: 

CHARACTERISTIC 
LIMITS 

MIN. MAX. 
Supply-Voltage Range, Vcc": 

(For TA = Full Package-Temperature Range) 
AC Types 1.5 5.5 
ACT Types 4.5 5.5 

DC Input or Output Voltage, V" Vo 0 Vee 

Operating Temperature, TA: 
CD74 Types -40 +125 
CD54 Types -55 +125 

Input Rise and Fall Slew Rate, dtldv 
at 1.5 V to 3 V (AC Types) 0 50 
at 3.6 V to 5.5 V (AC Types) 0 20 
at 4.5 V to 5.5 V (ACT Types) 0 10 

"Unless otherwise specified, all voltages are referenced to ground. 

TERMINAL ASSIGNMENT DIAGRAMS 

OEI 20 Vee OEl I 20 Vee 

AO 19 OE2 AO 19 OE2 

AI 18 Yo AI 18 YO 

A2 17_ A2 17 Xl VI 
16 _ 16 V2 A3 V2 A3 

A4 15 Y3 A4 15 Y3 

AS 14 Y4 AS 14 Y4 

AS 13 V5 AS 13 Y5 

A7 12 va A7 12 V6 

GND 10 '1 Y7 GND 10 11 Y7 

CD54n4AC/ACT540 CD54n4AC/ACT541 

UNITS 

V 
V 

V 

°C 
°C 

nslV 
nslV 
nslV 
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CD54/74AC540, CD54174AC541 
CD54/74ACT540, CD54/74ACT541 
STATIC ELECTRICAL CHARACTERISTICS: AC Series 

TEST CONDITIONS 
CHARACTERISTICS Vee 

V, 10 (V) 

(V) (mA) 
MIN. 

High-Level Input 1.5 1.2 
Voltage V,H 3 2.1 

5.5 3.85 

Low-Level Input 1.5 -
Voltage V,L 3 -

5.5 -

High-Level Output -0.05 1.5 1.4 
Voltage VOH V,H -0.05 3 2.9 

or -0.05 4.5 4.4 

V,L -4 3 2.58 

-24 4.5 3.94 

# -75 5.5 -. -50 5.5 -
Low-Level Output 0.05 1.5 -

Voltage VOL V,H 0.05 3 -
or 0.05 4.5 -
V,L 12 3 -

24 4.5 -
# 75 5.5 -. 50 5.5 -

Input Leakage Vee 
Current I, or 5.5 -

GND 
3-State Leakage V,H 

Current lez or 

V,L 

Vo= 5.5 -

Vee 

or 

GND 
Quiescent Supply Vee 

Current, MSI lee or 0 5.5 -
GND 

AMBIENT TEMPERATURE (T J - DC 

+25 
Oto +70 -40 to +125(74) 

-40 to +85 -55 to +125(54) UNITS 

MAX. MIN. MAX. MIN. MAX. 

- 1.2 - 1.2 -

- 2.1 - 2.1 - V 

- 3.85 - 3.85 -
0.3 - 0.3 - 0.3 

0.9 - 0.9 - 0.9 V 

1.65 - 1.65 - 1.65 

- 1.4 - 1.4 -
- 2.9 - 2.9 -

- 4.4 - 4.4 -
- 2.48 - 2.4 - V 

- 3.8 - 3.7 -

- 3.85 - - -

- - - 3.85 -
0.1 - 0.1 - 0.1 

0.1 - 0.1 - 0.1 

0.1 - 0.1 - 0.1 

0.36 - 0.44 - 0.5 V 

0.36 - 0.44 - 0.5 

- - 1.65 - -
- - - - 1.65 

±0.1 - ±1 - ±1 IlA 

±0.5 - ±5 - ±10 IlA 

8 - 80 - 160 IlA 

#Test one output at a time for a 1-second maximum duration. Measurement is made by forcing current and measuring voltage to minimize 
power dissipation. 

"Test verifies a minimum 5O-ohm transmission-line-drive capability for 74AC/ACT Series, 75 ohms for 54AC/ACT Series. 
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CD54/74AC540, CD54/74AC541 
CD54/74ACT540,CD54/74ACT541 

STATIC ELECTRICAL CHARACTERISTICS: ACT Series 

AMBIENT TEMPERATURE (T A) - 0 C 

TEST CONDITIONS +25 
o to +70 -40 to +125(74) 

CHARACTERISTICS Vee -40 to +85 -55 to +125(54) UNITS 

V, 10 (V) 

(V) (mA) 
MIN. MAX. MIN. MAX. MIN. MAX. 

High-Level Input 4.5 
Voltage V,H to 2 - 2 - 2 - V 

5.5 

Low-Level Input 4.5 
Voltage V,L to - 0.8 - 0.8 - 0.8 V 

5.5 

High-Level Output V,H -0.05 4.5 4.4 - 4.4 - 4.4 -
Voltage VOH or 

-24 4.5 3.94 3.8 3.7 V,L - - -
V 

# -75 5.5 - - 3.85 - - -
, 

-50 5.5 - - - - 3.85 -
Low-Level Output V,H 0.05 4.5 - 0.1 - 0.1 - 0.1 

Voltage VOL or 
24 4.5 0.36 0.44 0.5 V,L - - ,-

V 
# 75 5.5 - - - 1.65 - -
, 

50 5.5 - - - - - 1.65 

Input Leakage Vcc 
Current I, or 5.5 - ±0.1 - ±1 - ±1 IlA 

GND 

3-State Leakage V,H 
Current 10l or 

V,L 

Vo= 5.5 - ±0.5 - ±5 - ±10 IlA 

Vcc 

or 

GND 

Quiescent Supply Vcc 
Current, MSI Icc or 0 5.5 - 8 - 80 - 160 IlA 

GND 

Additional Quiescent Supply 
4.5 Current per Input Pin Vcc-2.1 to - 2.4 - 2.8 - 3 mA 

TIL Inputs High ll.lcc 
5.5 1 Unit Load 

#Test one output at a time for a 1-second maximum duration. Measurement is made by forcing current and measuring voltage to minimize 
power dissipation. 

'Test verifies a minimum 50-ohm transmission-line-drive capability for 74AC/ACT Series, 75 ohms for 54AC/ACT Series. 

ACT INPUT LOADING TABLE 

INPUT UNIT LOAD' 

540 541 

DATA 1.42 0.5 

OE1, OE2 1.3 1.3 

'Unit load is ll.lcc limit specified in Static Characteristic 
Chart, e.g., 2.4 mA max. @ 25 0 C. 
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CD54/74AC54o,CD54n4AC541 
CD54/74ACT540, CD54/74ACT541 
SWITCHING CHARACTERISTICS: AC Series; t" t, = 3 ns, Cl = 50 pF 

CHARACTERISTICS SYMBOL Vee 
o to +70°C -40 to +125°C(74) 

-40 to +85°C -55 to +125° C(54) UNITS (V) 
MIN. MAX. MIN. MAX. 

Propagation DelaYl1: tPlH 1.5 - 85 - 95 
Data to Output tPHl 3.3* 2.2 9.2 2.1 10.6 ns 

AC540 5t 1.3 6.6 1.3 7.6 

AC541 1.5 - 108 - 120 
tPLH 3.3 2.8 12 2.7 13.4 ns 
tPHl 5 1.8 8.6 1.7 9.6 

Enable, Disable tPZl 1.5 - 150 - 167 
to Output tPLZ 3.3 3.9 18 3.8 20.1 ns 

tPZH 5 2.5 12 2.4 13.4 
tPHZ 

Power Dissipation Capacitance 
AC540 Cpo§ - 95 Typ. 95 Typ. 

pF AC541 - 80 Typ. BOTyp. 

Min. (Valley) VOH VOHV 
During Switching of Other Outputs See 5 4 Typ.@25°C V 
(Output Under Test Not Switching) Fig. 1 

Max. (Peak) VOL VolP 
During Switching of Other Outputs See 5 1 Typ.@25°C V 
(Output Under Test Not Switching) Fig. 1 

Input Capacitance C, - - 10 - 10 pF 

G-State Output Capacitance Co - - 15 - 15 pF 

SWITCHING CHARACTERISTICS: ACT Series; t" t, = 3 ns, Cl = 50 pF 

CHARACTERISTICS 

Propagation Delays: 
Data to Output 

ACT540 

ACT541 

Enable;-Disable 
to Output 

Power Dissipation Capacitance 
ACT540 
ACT541 

Min. (Valley) VOH 
During Switching, of Other Outputs 
(Output Under Test Not Switching) 

Max. (Peak) VOL 
During Switching of Other Outputs 
(Output Under Test Not Switching) 

Input Capacitance 

3-State Output Capacitance 

*3.3 V: min. is @ 3.6 V 
max. is@3V 

t5 V: min. is @ 5.5 V 
max. is @ 4.5 V 

5 V: min. is @ 5.25 V for 0 to +70°C 
max. is @4.75 V for 0 to +70°C 

o to +70°C -40 to +125°C(74) 
Vee SYMBOL -40 to +85°C -55 to +125° C(54) UNITS (V) 

MIN. MAX. MIN. MAX. 

tPlH 
tPHl 

5t 1.6 B 1.5 B.9 ns 

tPlH 

tpHL 
5t 2 9.B 1.9 11 ns 

tPLZ 

tpZl 5 2.7 13.2 2.5 14.7 ns 
tPZH 
t PHZ 

Cpo§ 
- 115Typ. 115 Typ. 

pF - 100 Typ. 100 Typ. 

VOHV 
See 5 4 Typ. @25°C V 

Fig. 1 

VOlP 
See 5 1 Typ. @25°C V 

Fig. 1 

C, - - 10 - 10 pF 

Co - - 15 - 15 pF 

§Cpo is used to determine the dynamic power consumption, per channel. 
For AC series, PD = Vee2 f; (Cpo + CLl 
For ACT series, PD = Vee2 f; (Cpo + Cd + Vee ll.lee where 

f; = input frequency 
Cl = output load capacitance 

Vee = supply voltage. 
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PARAMETER MEASUREMENT INFORMATION 

~~--IlI---\ VOH 

OTHER 
OUTPUTS 

______ , \---- VOL 

OUTPUT 
UNDER 

'---- "- VOH .----- - v_ - - VOHV 

TEST _______ - - - YOlP 

~--------VOL 

NOTES: 
1. VOHY AND YOlP ARE MEASURED WITH RESPECT TO A GROUND 

REFERENCE NEAR THE OUTPUT UNDER TEST. 
2. INPUT PULSES HAVE THE FOLLOWING CHARACTERISTICS: 

PAR ~ 1 MHz, Ir = 3 nit It = 3 nl, SKEW 1 ns. 
3. A.F. FIXTURE WITH 700·MHI DESIGN RULES REQUIRED. 

Ie SHOULD BE SOLDERED INTO TEST BOARD AND BYPASSED 
WITH O.1IJF CAPACITOR. SCOPE AND PROBES REQUIRE 
700-MHz BANDWIDTH. 

92C5-42406 

Fig. 1 - Simultaneous switching transient waveforms. 

OUTPUT 

-FDA AC SERIES ONLY: WHEN 

Vee = 1.5 V, RL = 1 kO 

92(5-42369 

INPUT 
A 

OUTPUT 
Y 

OUTPUT 
y 

CD54/74AC540, CD54/74AC541 
CD54/74ACT540, CD54/74ACT541 

~:::~m -M :'~~~::: :::~'~~ 
~~:L:l--------- ~P~~~ --------G~~ 10 % 

OUTPUT: LOW ___ Vs 
TO OFF TO LOW ___________ ~ 0.2 Vee -J --. VOLI:;oGND) 

tpHZ~ tpZH 

OUTPUT:-:.,.H-,.,.G.,.,H------~ - - - - -- - - - - -!,I 0.8 Vee VOH 1:;0 Vee) 

TO OPF TO HIGH I~ /1--- Vs 

OUTPUTS~ OUTPUTS ~ OUTPUTS 
--ENABLED DISABLED ENABLED 

OTHER I 
INPUTS 

(TIED HIGH l 
OR LOW) 

OUTPUT 
DISABLE 

OUT 
WITH 

3-STATE 
OUTPUT 

0-{) GND IIPHZ. 'pZH) 

0-{) OPEN IIPHL. 'PLH) 

0-{) 2 Vee IIPLZ. 'PZL), 
500 O' (OPEN DRAIN) 

RL 
f--~~>-~--{) OUT 

500 ()' 
RL 

92CM-42405 

-FOR AC SERIES ONLY: WHEN Vcc" 1.5 V, RL ~ 1 kO 

Fig. 2 - Three-state propagation delay waveforms and test circuit. 

AC/ACT541 
92CS-42409 

Fig. 3 - Propagation defay times and test circuit. 

CD54/74AC CD54174ACT 

Input Level Vec 3V 

Input Switching Voltage. Vs 0.5 Vcc 1.5 V 

Output Switching Voltage. Vs 0.5 Vcc 0.5 Vcc 
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CD54/74AC563, CD54n4AC573 
CD54/74ACT563,CD54/74ACT573 

Advance Information 

563 573 

DO QO 

01 QI 
02 QZ 
03 Q3 

04 Q4 

ao 

al 

a2 

a3 

a4 

Octal Transparent Latch, 3-State 
CD54174AC/ACT563 - Inverting 
CD54174AC/ACT573 - Non-Inverting 

05 Q5 Q5 

D6 QG a6 

D7 Q7 a7 Type Features: 

IE • Buffered inputs 

OE 92CS-4254S 

FUNCTIONAL DIAGRAM 

• Typical propagation delay: 
4.3ns@Vcc =5V, TA = 25°C, CL =50pF 

The RCA CD54174AC563, -573 and CD54174ACT563, -573 
are octal transparent 3-state latches that utilize RCA's new 
ADVANCED CMOS LOGIC technology. The outputs are 
transparent to the inputs when the Latch Enable (CElis 
HIGH. When the Latch Enable (LE) goes LOW, the data is 
latched. The Output Enable (C)E) controls the 3-state 
outputs. When the Output Enable (~is HIGH, the outputs 
are in the high-impedance state. The latch operation is 
independent of the state of the Output Enable. 

The CD54AC/ACT563 and CD54AC/ACT573 are supplied 
in 20-lead dual-in-line ceramic packages (F suffix). The 
CD74AC/ACT563 and CD74AC/ACT573 are supplied in 20-
lead dual-in-line plastic packages (E suffix) and in 20-lead 
dual-in-line small-outline plastic packages (M suffix). 

Family Features: 
• Exceeds 2-kV ESD Protection - MIL-STD-883, 

Method 3015 
• SCR-Latch-up-resistant CMOS process and circuit design 
• Speed of bipolar FAST"IASIS with significantly 

reduced power 
• Balanced propagation delays 
• AC types feature 1.5-V to 5.5-V operation and balanced 

noise immunity at 30% of the supply 
• ± 24-mA output drive current 

- Fanout to 15 FAST' ICs 
- Drives 50-ohm transmission lines 

'FAST is a Trademark of Fairchild Semiconductor Corp. 

TRUTH TABLE 

Output Latch 
Data 

Enable Enable 

L H 
L H 
L L 
L L 
H X 

Note: 
L ::: Low voltage level 
H ::: High voltage level 
[ ;:; Low vortage level one set-up 

time prior to the high to low 
latch enable transition 

H 
L 
I 
h 
X 

AC/ACT563 AC/ACT573 
Output Output 

L H 
H L 
H L 
L H 
Z Z 

h ::: High voltage level one set-up 
time prior to the high to low 
latch enable transition. 

X = Don't Care 
Z = High Impedance State 

File Number 1956 
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CD54/74AC563, CD54/74AC573 
CD54/74ACT563, CD54/74ACT573 

MAXIMUM RATINGS, Absolute-Maximum Values: 
DC SUPPLY-VOLTAGE (Vee) ............................................................................. -0.5 to 6 V 
DC INPUT DIODE CURRENT. I'K (for V, < -0.5 V or V, > Vee + 0.5 V) ............................................ ±20 mA 
DC OUTPUT DIODE CURRENT, 10K (for Va < -0.5 V or Va > Vee + 0.5 V) ........................................ ±50 mA 
DC OUTPUT SOURCE OR SINK CURRENT per Output Pin, 10 (for Va > -0.5 V or Va < Vee + 0.5 V) ................ ±50 mA 
DC Vee or GROUND CURRENT (lee or IGNo) ................................................................ ±100 mA' 
POWER DISSIPATION PER PACKAGE (Po): 

For T. = -55 to +100°C (PACKAGE TYPE F) .............................................................. 500 mW 
For T. = +100 to +125°C (PACKAGE TYPE F) ................................. Derate Linearly at 8 mW/oC to 300 mW 
ForT. = -40 to +100°C (PACKAGE TYPE E) .............................................................. 500 mW 
For T. = +100 to +125°C (PACKAGE TYPE E) ................................. Derate Linearly at 8 mW/oC to 300 mW 
For TA = -40 to +lO°C (PACKAGE TYPE M) ............................................................... 400 mW 
For TA = +70 to +125°C (PACKAGE TYPE M) .................................. Derate Linearly at 6 mW/oC to 70 mW 

OPERATING-TEMPERATURE RANGE (TA): 
PACKAGE TYPE F ................................................................................ -55 to +125°C 
PACKAGETYPEE,M ............................................................................. -40to+125°C 

STORAGE TEMPERATURE (Ts,,) •...•.••...••...•..•......••...•••..•...•••..•••..•...••••.••.••...•. -65 to +150°C 
LEAD TEMPERATURE (DURING SOLDERING): 

At distance 1/16 ± 1/32 in. (1.59 ± 0.79 mm) from case for 10 s maximum ..................................... +265°C 
Unit inserted into PC board min. thickness 1/16 in. (1.59 mm) with solder contacting lead tips only ............... +300°C 

'(For up to 4 outputs per device; add ± 25 rnA for each additional output.) 

RECOMMENDED OPERATING CONDITIONS: 
For maximum reliability, normal operating conditions should be selected so that operation is always within the 
following ranges: 

CHARACTERISTIC 
LIMITS 

MIN. MAX. 

Supply-Voltage Range, Vee': 
(For T. = Full Package-Temperature Range) 

ACTypes 1.5 5.5 
ACT Types 4.5 5.5 

DC Input or Output Voltage, V" Va 0 Vee 

Operating Temperature, TA : 

CD74 Types -40 +125 
CD54 Types -55 +125 

Input Rise and Fall Slew Rate, dVdv 
at 1.5 V to 3 V(AC Types) 0 50 
at 3.6 V to 5.5 V(AC Types) 0 20 
at 4.5 V to 5.5 V(ACT Types) 0 10 

'Unless otherwise specified, all voltages are referenced to ground. 

TERMINAL ASSIGNMENT DIAGRAMS 

DE 
, 20 Vee DE 

, 
20 Vee 

DO " ilo "00 
" Qi 0' 

3 18 01 

02 " Qj 17 02 

" OJ 
o. " a. O. 

6 15 04 

" DE 05 14 05 

06 
n iii 06 

6 11 06 

" i5i 
9 12 Q7 

" LE " U' 

CD54/74AC563, CD54/74ACT563 CD54174AC513, CD54174ACT573 

UNITS 

V 
V 

V 

°C 
°C 

nsN 
nsN 
nsN 
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CD54n4AC563,CD54n4AC573 
CD54n4ACT563, CD54n4ACT573 

STATIC ELECTRICAL CHARACTERISTICS: AC Series 

TEST CONDITIONS 
CHARACTERISTICS Vee 

V, 10 (V) 

(V) (mA) 
MIN. 

High-Level Input 1.5 1.2 
Voltage V'H 3 2.1 

5.5 3.85 

Low-Level Input 1.5 -
Voltage V'L 3 -

5.5 -
High-Level Output -0.05 1.5 1.4 

Voltage VOH 
V'H -0.05 3 2.9 

or -0.05 4.5 4.4 

V'L -4 3 2.58 

-24 4.5 3.94 

# -75 5.5 -. -50 5.5 -

Low-Level Output 0.05 1.5 -
Voltage VOL 

V'H 0.05 3 -
or 0.05 4.5 -

V'L 12 3 -

24 4.5 -

# 75 5.5 -. 50 5.5 -
Input Leakage Vee 

Current I, or 5.5 -

GND 
3-State Leakage V'H 

Current loz or 

V'L 

Vo= 5.5 -
Vee 

or 

GND 
Quiescent Supply Vee 

Current, MSI Icc or 0 5.5 -
GND 

AMBIENT TEMPERATURE (TA) - °C 

+25 o to +70 -40 to +125(74) 
-40 to +85 -55 to +125(54) UNITS 

MAX. MIN. MA,C. MIN. MAX. 

- 1.2 - 1.2 -
- 2.1 - 2.1 - V 

- 3.85 - 3.85 -
0.3 - 0.3 - 0.3 

0.9 - 0.9 - 0.9 V 

1.65 - 1.65 - 1.65 

- 1.4 - 1.4 -
- 2.9 - 2.9 -

- 4.4 - 4.4 -
- 2.48 - 2.4 - V 

- 3.8 - 3.7 -
- 3.85 - - -
- - - 3.85 -

0.1 - 0.1 - 0.1 

0.1 - 0.1 - 0.1 

0.1 - 0.1 - 0.1 

0.36 - 0.44 - 0.5 V 

0.36 - 0.44 - 0.5 

- - 1.65 - -

- - - - 1.65 

±0.1 - ±1 - ±1 p.A 

±0.5 - ±5 - ±10 p.A 

8 - 80 - 160 p.A 

#Test one output at a time for a 1-second maximum duratiori. Measurement is made by forcing current and measuring voltage to minimize 
power dissipation. 

'Test verifies a minimum 50-ohm transmission-line-drive capability for 74AC/ACT Series, 75 ohms for 54AC/ACT Series. 
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CD54/74AC563, CD54/74AC573 
CD54/74ACT563, CD54/74ACT573 

STATIC ELECTRICAL CHARACTERISTICS: ACT Series 

AMBIENT TEMPERATURE (TA) - °C 

TEST CONDITIONS +25 o to +70 -40 to +125(74) 
CHARACTERISTICS Vee -40 to +85 -55 to +125(54) UNITS 

V, 10 
(V) 

(V) (mA) MIN. MAX. MIN. MAX. MIN. MAX. 

High-Level Input 4.5 
Voltage V,H to 2 - 2 - 2 - V 

5.5 

Low-Level Input 4.5 
Voltage V,L to - 0.8 - 0.8 - 0.8 V 

5.5 

High-Level Output V,H -0.05 4.5 4.4 - 4.4 - 4.4 -
Voltage VOH or 

-24 4.5 3.94 3.8 3.7 V,L 
- - -

V 
# -75 5.5 - - 3.85 - - -. -50 5.5 - - - - 3.85 -

Low-Level Output V,H 0.05 4.5 - 0.1 - 0.1 - 0.1 
Voltage VOL or 

V,L 24 4.5 - 0.36 - 0.44 - 0.5 
V 

# 75 5.5 - - - 1.65 - -. 50 5.5 - - - - - 1.65 

Input Leakage Vee 
Current I, or 5.5 - ±0.1 - ±1 - ±1 p.A 

GND 
3-State Leakage V'H 

Current loz or 

V,L 

Vo= 5.5 - ±0.5 - ±5 - ±10 p.A 

Vee 

or 

GND 
Quiescent Supply Vee 

Current, MSI lee or 0 5.5 - 8 - 80 - 160 p.A 
GND 

Additional Quiescent Supply 
4.5 Current per Input Pin Vcc-2.1 to - 2.4 - 2.8 - 3 rnA 

TTL Inputs High ll.lee 
1 Unit Load 5.5 

#Test one output at a time for a 1-second maximum duration. Measurement is made by forcing current and measuring voltage to minimize 
power dissipation. 

'Test verifies a minimum 50-ohm transmission-line-drive capability for 74AC/ACT Series, 75 ohms for 54AC/ACT Series. 

ACT INPUT LOADING TABLE 

INPUT 
UNIT LOAD* 

ACT563 ACT573 
OE 0.87 0.87 

On 0.5 0.5 
LE 0.8 0.8 

'Unit load is ll.lcc limit specified in Static Characteristic 
Chart, e.g., 2.4 mA max. @ 25°C. 
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CD54/74AC563, CD54/74AC573 
CD54n4ACT563, CD54/74ACT573 

PREREQUISITE FOR SWITCHING: AC Series 

CHARACTERISTICS 

LE Pulse 
Widlh 

SelupTim~ 
Dala 10 LE 

Hold Time 
Dala 10 LE 

*3.3 V: min. is @ 3 V 
t5 V: min. is @ 4.5 V 
5 V: min is@ 4.75 V for 0 to +70°C 

SYMBOL 

Iw 

Isu 

tH 

Vee 
(V) 

1.5 
3.3* 
5t 

1.5 
3.3 
5 

1.5 
3.3 
5 

SWITCHING CHARACTERISTICS: AC Series; I" I, = 3 ns, CL = 50 pF 

CHARACTERISTICS 

Propagation Delays: 
Data to an 

AC563 

AC573 

LEon an 
AC563 

AC573 

Output Enable 
and Disable Times 

Power Dissipation Capacitance 

Min. (Valley) VOH 
During Switching of Other Outputs 
(Output Under Test Not Switching) 

Max. (Peak) VOL 
During Switching of Olher Outputs 
(Output Under Test Not Switching) 

Input Capacitance 

3-State Output Capacitance 

*3.3 V: min. is @ 3.6 V 
max. is@3V 

t5 V: min. is @ 5.5 V 
max. is @ 4.5 V 

5 V: min. is @ 5.25 V for 0 to +70°C 
max. is @4.75 V for 0 to+70°C 

Vee SYMBOL (V) 

tPLH 1.5 

tPHL 3.3 
5 

tPLH 
1.5 
3.3* 

tpHL 
5t 

tPLH 1.5 

tPHL 3.3 
5 

tPLH 
1.5 

tPHL 
3.3 
5 

tpzL 1.5 
tpZH 

3.3 tpLZ 
tPHZ 

5 

Cpo§ -
VOHV 
See 5 

Fig. 1 

VOLP 
See 5 

Fig. 1 

C, -

Co -

010 +70°C -4010 +125° C(74) 
-4010 +85°C -5510 +125°C(54) 

MIN; MAX. MIN. MAX. 

75 - 75 -
10 - 10 -
6 - 6 -

2 - 2 -
2 - 2 -
2 - 2 -

38 - 38 -
5 - 5 -
3 - 3 -

010 +70°C -4010 +125°C(74) 
-4010 +85°C -55 10 +125°C(54) 

MIN. MAX. MIN. MAX. 

- 128 - 140 
5.1 14.3 2.9 15.8 
2 10.2 1.9 11.3 

- 102 - 114 
2.7 11.5 2.6 12.6 
1.7 8.2 1.6 9 

- 148 - 164 
3.6 16.5 3.4 18.3 
2.4 11.8 2.2 13.1 

- 148 - 164 
3.6 16.5 3.4 18.3 
2.4 11.8 2.2 13.1 

- 162 - 181 
4.2 19.5 4.1 21.8 
2.7 13 2.6 14.5 

90 Typ. 90 Typ. 

4Typ.@25°C 

1 Typ. @25°C 

- 10 - 10 

- 15 - 15 

§Cpo is used to determine the dynamic power consumption, per latch. 
Po = Vee2 f; (Cpo + Cel where f; = input frequency 

CL = output load capacitance 
Vee = supply voltage. 

UNITS 

ns 

ns 

ns 

UNITS 

ns 

ns 

ns 

ns 

ns 

pF 

V 

V 

pF 

pF 
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CD54/74AC563, CD54/74AC573 
CD54/74ACT563, CD54/74ACT573 

PREREQUISITE FOR SWITCHING: ACT Series 

Vee 
010+70°C -4010 +125°C(74) 

CHARACTERISTICS SYMBOL -4010 +85°C -5510 +125°C(54) 
(V) 

MIN. MAX. MIN. MAX. 

LE Pulse tw 5t 6 - 6 -
Width 

SetupTim~ 
tsu 5 2 - 2 -

Data to LE 

Hold Time 
tH 5 3 - 3 -

Data to LE 

t5 V: min. is @ 4.5 V 
5 V: min. is @ 4.75 V for 0 to +70°C 

SWITCHING CHARACTERISTICS: ACT Series; I" t, = 3 ns, CL = 50 pF 

Vee 
o 10+70°C -4010 +125°C(74) 

CHARACTERISTICS SYMBOL -4010 +85°C -55 10 +125°C(54) 
(V) 

MIN. MAX. MIN. MAX. 

Propagation Delays: 
Data to On tPLH 

563 tPHL 5t 
2 11.4 1.8 12.7 

573 1.6 9.4 1.5 10.4 

LE to On 
tPlH 

563 tpHL 5 2.7 13 2.6 14.5 
573 

Output Enable tPZL 5 2.7 13 2.6 14.5 and Disable Times tPZH 

tPLz 

tPHZ 

Power Dissipation Capacitance Cpo§ - 108 Typ. 108 Typ. 

Min. (Valley) VOH VOHV 

During Switching of Other Outputs See 5 4 Typ. @25°C 
(Output Under Test Not Switching) 

Max. (Peak) VOL 
During Switching of Other Outputs 
(Output Under Test Not Switching) 

Input Capacitance 

3-State Output Capacitance 

t5 V: min. is @ 5.5 V 
max. is @ 4.5 V 

5 V: min. is @ 5.25 V for 0 to +70°C 
max. is @ 4.75 V for 0 to +70°C 

Fig. 1 

VOLP 
See 5 

Fig. 1 

C, -
Co -

§Cpo is used to determine the dynamic power consumption, per latch. 
Po = Vee2 f; (Cpo + Cd + Vee81ee where f; = input frequency 

CL = output load capacitance 
Vee = supply voltage. 

1 Typ. @25°C 

- 10 - 10 

- 15 - 15 

UNITS 

ns 

ns 

ns 

UNITS 

ns 

ns 

ns 

pF 

V 

V 

pF 

pF 
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CD54n4AC563, CD54n4AC573 
CD54n4ACT563, CD54/74ACT573 
PARAMETER MEASUREMENT INFORMATION 

INPUT 

~~--UI---\ VOH 
OTHER 
OUTPUTS 

- -- -- -' \_- -- VOL 

OUTPUT 
UNDER 
TEST 

~::.== 

NOTES: 
1. VOHV AND VOLP ARE MEASURED WITH RESPECT TO A GROUND 

REFERENCE NEAR THE OUTPUT UNDER TEST. 
2. INPUT PULSES HAVE THE FOLLOWING CHARACTERISTICS: 

PRR~. 1 MHz, tr ~ 3 ns, II = 3 ns, SKEW 1 ns. 
3. R.F. FIXTURE WITH 700-MHz DESIGN RULES REQUIRED. 

Ie SHOULD BE SOLDERED INTO TEST BOARD AND BYPASSED 
, WITH 0.1 pF CAPACITOR. SCOPE AND PROBES REQUIRE 

700-MHz BANDWIDTH. 

92CS-4240€ 

Fig. i-Simultaneous switching transient waveforms. 

92CS-37132 

Fig. 3 - Data to On output propagation delays. 

INPUT 

92CS- 37134 

Fig. 5 - Latch enable prerequisite times. 

gl~~~~~3 ns U __________ -.\1 ~r_ ~ :s _______ I:~U:_L~:~ 
~-n----n----::.N------nnn-G~~10% 

!--tPLZl tPZL=J 

OUTPUT: LOW --- Vs 

TO OFF TO LOW ------ -----1--·0.2VCCVOL(,tGNDi 

tpHZ -J tpZH 
_______ =:-1--.. VOH (,tVeel 

TgUri~~~:OH~~~H ~-nn-l __ Ov8svce 

OUTPUTS OUTPUTS ~ OUTPUTS 
--ENABLED DISABLED ENABLED 

OTHER I 
INPUTS 

(TIED HIGH I 
OR LOW) 

OUTPUT 
DISABLE 

DUT 
WITH 

0-{) GND (tPHZ, tpzHi 

0-{) OPEN (tpHL, tpLHi 
<>-0 2 VCC (tPLZ, tpzLi, 

500 O· (OPEN DRAINi 
RL 

3.STATE J---.-.... -~--o OUT 
OUTPUT 

92CM-42405 

*FOR AC SERIES ONLY: WHEN Vee = 1.5 V. RL" 1 kO 

Fig. 2 - Three:state propagation delay waveforms and test circuit. 

92CS-37133 

Fig. 4 - Latch enable propagation delays. 

Input Level 

OUTPUT 

CL 

0~6:gT 150 pF 

*FOR AC SERIES ONt Y: WHEN 

Vee = 1.5 V, Rl = 1 kO 

9i?CS-42389 

Fig. 6 - Test circuit. 

CD54/74AC 

Vee 

Input Switching Voltage, Vs 0.5 Vee 

Output SWitching Voltage, Vs 0.5 Vee 

CD54/74ACT 

3V 

1.5 V 

0.5 Vee 
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--------____________________ Technical Data 

Advance Information CD54/74AC564, CD54/74AC574 
CD54n4ACT564, CD54n4ACT574 

574 564 

00 QO co 
01 Ql Qi 
02 Q2 Q2 
03 Q3 Q3 
04 Q4 Q4 
05 Q5 Q5 

06 Q6 Q6 
07 Q7 Q7 

DE vcc' 20 
cp GNO'1O 

92CS-42424 

FUNCTIONAL DIAGRAM 

Octal 0-Type Flip-Flop, 3-State 
Positive-Edge-Triggered 

CD54174AC/ACT564 - Inverting 
CD54174AC/ACT574 - Non-Inverting 

Type Features: 
• Buffered inputs 
• Typical propagation delay: 

6.5 ns@ Vee = 5 V, TA = 25°C, CL = 50 pF 

Family Features: The GE/RCA-CD54174AC564, -574 and CD54/74ACT564, 
-574 are octal D-type, 3-state, positive-edge-triggered flip
flops that utilize GE/RCA's new ADVANCED CMOS LOGIC 
technology. The eight flip-flops enter data into their regis
ters on the LOW-to-HIGH transition of the clock (CP). The 
Output Enable (OE) controls the 3-state outputs and is 
independent of the register operation. When the Output 
Enable (OE) is HIGH, the outputs are in the high-impedance 
state. The CD54174AC/ACT564 and CD54174AC/ACT574 
share the same pin configurations, but the CD54174ACI 
ACT564 outputs are inverted while the CD54174AC/ACT574 
outputs are non-inverted. 

• Exceeds 2-kV ESD Protection - MIL-STD-883, 
Method 3015 

The CD54AC/ACT564 and CD54AC/ACT574 are supplied in 
20-lead dual-in-line ceramic packages (F suffix). The 
CD74AC/ACT564 and CD74AC/ACT574 are supplied in 20-
lead dual-in-line plastic packages (E suffix) and in 20-lead 
dual-in-line small-outline plastic packages (M suffix). 

• SCR-Latchup-resistant CMOS process and circuit design 
• Speed of bipolar FAST*IASIS with significantly 

reduced power 
• Balanced propagation delays 
• AC types feature 1.5-V to 5.5-V operation and balanced 

noise immunity at 30% of the supply 
• ± 24-mA output drive current 

- Fanout to 15 FAST' ICs I 
- Drives 50-ohm transmission lines . 

'FAST is a Trademark of Fairchild Semiconductor Corp. 

TRUTH TABLE 

INPUTS 

OE CP 

L -' 
L -' 
L L 

H X 

H = H ig h level (steady state) 
L = Low level (steady state) 
X = Don't care 

Dn 

H 

L 

X 

X 

-' = Transition from low to high level 

OUTPUTS 

564 574 
Qn Qn 

L H 

H L 

00 00 
Z Z 

00 = The level of a before the indicated steady-state input 
conditions were established 

00 = The level of Q before the indicated steady-state input 
conditions were established. 

Z = High impedance 

File Number 1948 
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Technical Data ___________________________ _ 

CD54J74AC564, CD54n4AC574 
CD54/74ACT564, CD54/74ACT574 

MAXIMUM RATINGS, Absolute-Maximum Values: 
DC SUPPLY-VOLTAGE (Vcc) .............................................................................. -0.5 to 6 V 
DC INPUT DIODE CURRENT, 1,K (for V, < -0.5 V or V, > Vcc + 0.5 V) .......................................... ±20 mA 
DC OUTPUT DIODE CURRgNT,'loK (for Va <-0.5Vdr Va > Vcc + 0.5 V) ....................................... ±50 mA 
DC OUTPUT SOURCE OR SINK CURRENT per Output Pin, 10 (for Va > -0.5 V or Va < Vcc + 0.5 V) .............. ±50 mA 
DC Vcc or GROUND CURRENT (Icc or IGNo) ............................................................... ±100 rnA' 
POWER DISSIPATION PER PACKAGE (Po): 

For TA = -55 to +100°C (PACKAGE TYPE F) ...................... , ........•.............................. 500 mW 
For TA = +100 to +125°C (PACKAGE TYPE F) .. , ............................ Derate Linearly at 8 mW/oC to 300 mW 
For TA == -40 to +100°C (PACKAGE TYPE E) .............................................................. 500 mW 
For TA = +100 to +125°C (PACKAGE TYPE E) ............................... Derate Linearly at 8 mW/oC to 300 mW 
For TA == -40 to +70°C (PACKAGE TYPE M) .............................................................. 400 mW 
For TA = +70 to +125°C (PACKAGE TYPE M) ................................ Derate Linearly at6 mW/oC to 70 mW 

OPERATING-TEMPERATURE RANGE (TA): 
PACKAGE TYPE F ............................................................................... -55 to +125°C 
PACKAGE TYPE E, M ............................................................................ -40 to +125°C 

STORAGE TEMPERATURE (Tstg) ..................................................................... -65 to +150°C 
LEAD TEMPERATURE (DURING SOLDERING): 

At distance 1/16 ± 1/32 in. (1.59 ± 0.79 mm) from case for 10 s maximum .................................... +265°C 
Unit inserted into PC board min. thickness 1/16 in. (1.59 mm) with solder contacting lead tipsonly ............. +300°C 

'(Forup to 4 outputs per device; add ± 25 rnA for each additional output.) 

RECOMMENDED OPERATING CONDITIONS: 
For maximum reliability, normal operating conditions should be selected so that operation is always wit!!in the 
following ranges: 

CHARACTERISTIC 
.. 

Supply-Voltage Range, Vcc': 
(For TA == Full Package-Temperature Range) 

AC Types 
ACT Types 

DC Input or Output Voltage, V" Va 

Operating Temperature, T A: 
CD74 Types 
CD54 Types 

Input Rise and Fall Slew Rate, dtldv 
at 1.5 V to 3 V (AC Types) 
at 3.6 V to 5.5 V (AC Types) 
at 4.5 V to 5.5 V (ACT Types) 

'Unless otherwise specified, all voltages are referenced to ground. 

TERMINAL ASSIGNMENT DIAGRAMS 

0' 20 Vee 

DO 19 00 

01 18 Oi 

D2 17 Q2 

D3 16 03 

D4 15 Q4 

D5 14 05 

D6 13 Q6 

" 
12 Q1 

GND " " CP 

CD54/74AC/ACT564 

LIMITS 

MIN . 

1.5 
4.5 

0 

-40 
-'55 

0 
0 
0 

OE 1 20 Vee 

00 ao 
01 3 18 01 

02 17 02 

16 03 

04 15 04 

05 14 as 
os 8 13 Q6 

12 07 

GND CP 

CD54174AC/ACT574 

MAX. 

5.5 
5.5 

Vcc 

+125 
+125 

50 
20 
10 

UNITS 

V 
V 

V 

°C 
·C 

nslV 
nslV 
nslV 
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___ -------__________________ Technical Data 

CD54n4AC564, CD54n4AC574 
CD54n4ACT564, CD54/74ACT574 

STATIC ELECTRICAL CHARACTERISTICS: AC Series 

AMBIENT TEMPERATURE (T.J - 0 C 

TEST CONDITIONS +25 o to +70 -40 to +125(74) 
CHARACTERISTICS Vee -40 to +85 -55 to +125(54) UNITS 

V, 10 (V) 

(V) (mA) 
MIN. MAX. MIN. MAX. MIN. MAX. 

High-Level Input 1.5 1.2 - 1.2 - 1.2 -
Voltage V,H 3 2.1 - 2.1 - 2.1 - V 

5.5 3.85 - 3.85 - 3.85 -

Low-Level Input 1.5 - 0.3 - 0.3 - 0.3 
Voltage V,L 3 - 0.9 - 0.9 - 0.9 V 

5.5 - 1.65 - 1.65 - 1.65 

High-Level Output -0.05 1.5 1.4 - 1.4 - 1.4 -
Voltage VOH -0.05 3 2.9 V,H - 2.9 - 2.9 -

or -0.05 4.5 4.4 - 4.4 - 4.4 -
V,L -4 3 2.58 - 2.48 - 2.4 - V 

-24 4.5 3.94 - 3.8 - 3.7 -

# -75 5.5 - - 3.85 - - -. -50 5.5 - - - - 3.85 -
Low-Level Output 0.05 1.5 - 0.1 - 0.1 - 0.1 

Voltage VOL V,H 0.05 3 - 0.1 - 0.1 - 0.1 

or 0.05 4.5 - 0.1 - 0.1 - 0.1 

V,L 12 3 - 0.36 - 0.44 - 0.5 V 

24 4.5 - 0.36 - 0.44 - 0.5 

# 75 5.5 - - - 1.65 - -. 50 5.5 - - - - - 1.65 

Input Leakage Vee 
Current I, or 5.5 - ±0.1 - ±1 - ±1 IlA 

GND 

3-State Leakage V,H 
Current loz or 

V,L 5.5 - ±0.5 - ±5 - ±10 IlA 
Vo= 

Vee 

or 

GND 
Quiescent Supply Vee 

Current, MSI Icc or 0 5.5 - 8 - 80 - 160 IlA 
GND 

#Test one output at a time for a 1-second maximum duration. Measurement is made by forCing current and measuring voltage to minimize 
power dissipation. 

'Test verifies a minimum 50-ohm transmission-line-drive capability for 74AC/ACT Series, 75 ohms for 54AC/ACT Series. 
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CD54174AC564, CD54174AC574 
CD54174ACT564; CD54/74ACT574 
STATIC ELECTRICAL CHARACTERISTICS: ACT Series 

TEST CONDITION.S 
CHARACTERISTICS Vee 

V, 10 (V) 

(V) (mA) 
MIN. 

High-Level Input 4.5 
Voltage V,H to 2 

5.5 

Low-Level Input 4.5 
Voltage V,L to -

5.5 

High-Level Output V,H -0.05 4.5 4.4 
Voltage VOH or 

V'L -24 4.5 3.94 

# -75 5.5 -
, 

-50 5.5 -
Low-Level Output V,H 0.05 4.5 ~ 

Voltage VOL or 
V,L 24 4.5 -

# 75 5.5 -
, 

50 5.5 -
Input Leakage Vee 

Current I, or 5.5 -
GND 

3-State V,H 
Leakage or 
Current loz V,L 

Vo= 5.5 -
Vee 
or 

GND 

Quiescent Supply Vee 
Current, MSI lee or 0 5.5 -

GND 

Additional Quiescent Supply 
4.5 Current per Input Pin Vcc-2.1 to -

TTL Inputs High ll.lee 
1 Unit Load 5.5 

AMBIENT TEMPERATURE (T A) - 0 C 

+25 o to +70 -40 to +125(74) 
-40 to +85 -55 to +125(54) UNITS 

MAX. MIN. MAX. MIN. MAX. 

- 2 - 2 - V 

0.8 - 0.8 - 0.8 V 

- 4.4 - 4.4 -

- 3.8 - 3.7 -

- 3.85 - - - V 

- - - 3.85 -
0.1 - 0.1 - 0.1 

0.36 - 0.44 - 0.5 V 

- - 1.65 - -
- - - - 1.65 

±O.1 - ±1 - ±1 pA 

±0.5 - ±5 - ±10 pA 

8 - 80 - 160 pA 

2.4 - 2.8 - 3 rnA 

#Test one output at a time for a 1-second maximum duration. Measurement is made by forcing current and measuring voltage to minimize 
power dissipation. 

'Test verifies a minimum 50-ohm transmission-line-drive capability for 74AC/ACT Series, 75 ohms for 54AC/ACT Series. 

252 

ACT INPUT LOADING TABLE 

INPUT UNIT LOADS· 

D,OE 0.7 
CP 1.17 

'Unit load is Alcc limit specified in Static 
Characteristic Chart, e.g., 2.4 rnA max. @ 25°C. 



____________________________ Technical Data 

CD54/74AC564, CD54n4AC574 
CD54n4ACT564, CD54/74ACT574 

PREREQUISITE FOR SWITCHING: AC Series 

CHARACTERISTICS 

Clock Pulse 
Width 

Setup Time 
Data to Clock 

Hold Time 
Data to Clock 

Maximum Clock 
Frequency 

-3.3 V: min. is @ 3 V 
t5 V: min. is @ 4.5 V 
5 V: min is@4.75VforOto +70°C 

SYMBOL. 

tw 

tsu 

tH 

fMAX 

Vee 
(V) 

1.5 
3.3-
5t 

1.5 
3.3 
5 

1.5 
3.3 
5 

1.5 
3.3 
5 

SWITCHING CHARACTERISTICS: AC Series; In t, = 3 ns, CL = 50 pF 

CHARACTERISTICS 

Propagation Delays: 
Clock to Q 

AC574 

Clock to Q 
AC564 

Output Enable and 
Disable to Q 
AC574 

Output Enab~ and 
DisabletoQ 
AC564 

Power Dissipation Capacitance 

Min. (Valley) VDH 

During Switching of Other Outputs 
(Output Under Test Not Switching) 

Max. (Peak) VOL 
During Switching of Other Outputs 
(Output Under Test Not Switching) 

Input Capacitance 

3-State Output Capacitance 

*3.3 V: min. is @ 3.6 V 
max. is@3V 

t5 V: min. is @ 5.5 V 
max. is @ 4.5 V 

5 V: min. is@5.25 V for 0 to +70°C 
max. is @4.75 V for 0 to +70°C 

Vee 
SYMBOL (V) 

tPLH 
1.5 

tPHL 
3.3-
5t 

tPLH 
1.5 
3.3 

tPHL 5 

tpLZ 
1.5 

tPHZ 3.3 
tPZL 5 
tPZH 

tpLZ 
1.5 

tPHZ 3.3 tpZL 
5 tpZH 

Cpo§ -
VOHV 
See 5 

Fig. 1 

VOLP 

See 5 
Fig. 1 

C, -
Co -

010 +70°C -4010 +125°C(74) 
-4010 +85°C -5510 +125°C(54) 

MIN. MAX. MIN. MAX. 

75 - 85 -
11 - 12 -
5.9 - 6.7 -

2 - 2 -
2 - 2 -
2 - 2 -
2 - 2 -
2 - 2 -
2 - 2 -

6.5 - 6 -
48 - 42 -
85 - 75 -

010+70°C -40 10 +125°C(74) 
-4010 +85°C -5510 +125°C(54) 

MIN. MAX. MIN. MAX. 

- 140 - 157 
5.3 15.8 3.3 17.6 
2.3 11.3 2.2 12.6 

- 128 - 140 
3.1 14.3 2.9 15.8 
2.1 10.2 1.9 11.3 

- 162 - 181 
4.2 19.5 4.1 21.8 
2.7 13 2.6 14.5 

- 162 - 181 
4.2 19.5 4.1 21.8 
2.7 13 2.6 14.5 

60 Typ. 60 Typ. 

4 Typ. @25°C 

1 Typ.@25°C 

- 10 - 10 

- 15 - 15 

§Cpo is used to determine the dynamic power consumption, per flip flop. 
Po = Cpo Vee' f; + I Vee' fo CL where f; = input frequency 

fo = output frequency 
CL = output load capacitance 

Vee = supply voltage. 

UNITS 

ns 

ns 

ns 

MHz 

UNITS 

ns 

ns 

ns 

ns 

pF 

V 

V 

pF 

pF 
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CD54n4AC564, CD54/74AC574 
CD54/74ACT564, CD54/74ACT574 

PREREQUISITE FOR SWITCHING: ACT Series 

Vee CHARACTERISTICS' SYMBOL (V) 

Clock Pulse 
tw 5t Width 

Setup Time 
tsu 5 Data to Clock 

Hold Time 
tH 5 Data to Clock 

Maximum Clock 
fMAX 5 Frequency 

t5 V: min. is @ 4.5 V 
5 V: min. is@4.75 V for 0 to +70°C 

o to +70°C 
-40 to +85°C 

MIN. MAX. 

6.7 -

2 -

2 -

75 -

SWITCHING CHARACTERISTICS: ACT Series; I" t, = 3 ns, Cl = 50 pF 

Vee 
o to +70°C 

CHARACTERISTICS SYMBOL -4010 +85°C 
(V) 

MIN. MAX. 

Propagation Delays: 
tplH 

Clock to a 
tPHL 

5t 2.3 11.4 
ACT574 

Clock toO tPlH 5 2.1 10.6 ACT564 tPHl 

Output Enable and tPlZ 
Disable,to a tpHZ 

5 2.7 13 ACT574 tpZl 
tPZH 

Output Enab~ and tpLZ 
Disable to a tPHZ 5 2.7 13 ACT564 tPZL 

tPZH 

Power DiSSipation Capacitance Cpo§ - 72 Typ. 

Min. (Valley)VOH VOHV 

-40 to +125° C(74) 
-55 to +125° C(54) 

MIN. MAX. 

7.4 -

2 -

2 -

68 -

-4010 +125° C(74) 
-55 10 +125° C(54) 

MIN. MAX. 

2.2 12.7 

2 11.7 

2.6 14.5 

2.6 14.5 

72 Typ. 

During Switching of Other Outputs See 5 4 Typ.@25°C 
(Output Under Test Not Switching) 

Max. (Peak) Val 
During Switching of Other Outputs 
(Output Under Test Not Switching) 

Input Capacitance 

3-State Output Capacitance 

t5 V: min. is @ 5.5 V 
max. is @ 4.5 V 

5 V: min. is @ 5.25 V for 0 to +70°C 
max. is @4.75 V for 0 to +70°C 

Fig. 1 

VOlP 
See 5 

Fig. 1 

C, - -

Co - -

§Cpo is used to determine the dynamic power consumption, per flip flop. 
Po = Cpo Vee2 f; + l: Vee2 fa Cl + Vee Alec wheref; = input frequency 

fa = output frequency 
Cl = output .load capacitance 

Vee = supply voltage .. 

1 Typ.@25°C 

10 - 10 

15 - 15 

UNITS 

ns 

ns 

(1S 

MHz· 

UNITS 

ns 

ns 

ns 

ns 

pF 

V 

V 

pF 

pF 
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PARAMETER MEASUREMENT INFORMATION 

~---IlI---\ VOH 
OTHER 
OUTPUTS 

\ 

------, ,---- VOL 

OUTPUT 
UNDER 

\....--- "-- YOH . v_ - - YOHV 

TEST _ _ _ _ _ _ _ _ _ _ VOlP 

---./\.r-i-- - - - -- ~ VOL 

NOTES: 
1. VOHY AND YOlP ARE MEASURED WITH RESPECT TO A GROUND 

REFERENCE NEAR THE OUTPUT UNDER TEST. 
2. INPUT PULSES HAVE THE FOLLOWING CHARACTERISTICS: 

PRR:'51 MHz, I,:: 3 nl,"::: 3nl, SKEW 1 nl. 
3. R.F. FIXTURE WITH 700~MHz DESIGN RULES REQUIRED. 

Ie SHOULD BE SOLDERED INTO TEST BOARD AND BYPASSED 
WITH 0.1 J,Jf CAPACITOR. SCOPE AND PROBES REQUIRE 
700~MHz BANDWIDTH. 

92CS-42406 

Fig. 1 - Simultaneous switching transient waveforms. 

INPUT 
LEVEL 

92CS-38404RI 

CD54/74AC564, CD54n4AC574 
CD54/74ACT564, CD54/74ACT574 

I, ~. n. n ij I, ~. n. INPUT LEVEL 

g,~~~~~J-------~-~~~~~~~~iL~----~-----~~--------~=::: 
GND 

IPLZl IPZl~ ___ Vs 

IPHZ~ ------ --'~;H-=I -- O.2VCCVOL ("GND) 

OUTPUT=:""'H""IG"'H,.,----......:.. ---------=1 ~-c:-..,O;;-.8"'V;;:C:::c VOH I~Vccl 
TO OFF TO HIGH I~ --- Vs 

OUTPUT: LOW 
TO OFF TO LOW 

OUTPUTS --L--- OUTPUTS =.L-OUTPUTS 
--ENABLED DISABLED ENABLED 

OTHER I 
INPUTS 

(TIED HIGH l OUT 
OR LOW) I 

5000· 
OUTPUT AL 
DISABLE 

92CM-42405 

-FOR AC SERIES ONLY: WHEN YCC:: 1.5 Y. RL = 1 kCJ 

Fig. 2 - Three-state propagation delay waveforms and test circuit. 

INPUT· 
LEVEL 

OUTPUT 

CL 

92C$- 36954RI 

O~6:gT 150 pF 

·FOR AC SERIES ONLY: WHEN 

Vee = 1.5 V. RL = 1 kO 

92CS-42389 

CD54n4AC 

Input Level Vee 

Input Switching Voltage, Vs 0.5 Vee 

Output Switching Voltage, Vs 0.5 Vee 

Fig. 3 - Propagation delays times and test circuit. 

CD54n4ACT 

3V 

1.5V 

0.5 Vee 

______________________ --__ ----------__________________________ 255 



Technical Data _______ ..,..-___________________ _ 

CD54n4AC623 
CD54n4ACT623 

Advance Information 

AO 80 Octal-Bus Transceiver, 3-State, 
A1 81 

A2 82 Non-Inverting 
A3 83 

A4 84 

A5 85 

A6 86 Type Features: 

A7 87 • Buffered inputs 
• Typical propagation delay: 

4.5 ns @ Vee = 5 V, TA = 25°C, CL = 50 pF 

The RCA CD54/74AC623 and CD54/74ACT623 are octal
bus transceivers that utilize RCA's new ADVANCED CMOS 
LOGIC technology: They are non-inverting 3-state bidirec
tional transceiver-buffers that allow for two-way transmis
sion from "A" bus to "8" bus or "B" bus to "A" bus depend
ing on the logic' levels of the Output Enable (OEAB, OEBA) 
inputs. 

The dual Output Enable provision gives these devices the 
capability to store data by simultaneously enabling OEAB 
and OEBA. Each output reinforces its input under these con
ditions, and when all other data sources to the bus lines are 
at high-impedance, both sets of bus lines will remain in their 
last states. 

The CD54AC623 and CD54ACT623 are supplied in 20-lead 
dual-in-line ceramic packages (F suffix). The CD74AC623 
and CD74ACT623 are supplied in 20-lead dual-in-line plas
tic packages (E suffix) and in 20-lead dual-in-line small
outline plastic packages (M suffix). 

Family Features: 
• Exceeds 2-kV ESD Protection - MIL-STD-883, 

Method 3015 
• SCR-Latchup-resistant CMOS process and circuit design 
• Speed of bipolar FAST'IASIS with significantly 

reduced power 
• Balanced propagation delays 
• AC types feature 1.5-V to 5.5-V operation and balanced 

noise immunity at 30% of the supply 
• ± 24-mA output drive current 

- Fanout to 15 FAST" ICs 
- Drives 50-ohm transmission lines 

'FAST is a Trademark of Fairchild Semiconductor Corp. 

TRUTH TABLE 

OUTPUT ENABLE INPUTS 
OPERATION 

OEBA OEAB 

L L B DATA TO A BUS 

H H A DATA TO B BUS 

H L ISOLATION 

L H B DATA TO A BUS, 
A DATA TO B BUS 

H = High level, L = Low level 

Note: To prevent excess currents in the High-Z (isolation) 
modes, all 1/0 terminals should be terminated with 10 kCl to 
1 MCl resistors. 

File Number 1968 
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MAXIMUM RATINGS, Absolute-Maximum Values: 

CD54/74AC623 
CD54/74ACT623 

DC SUPPLY-VOLTAGE (Vee) ............................................................................. -0.5 to 6 V 
DC INPUT DIODE CURRENT, 1'K (for V, < -0.5 V or V, > Vee + 0.5 V) .......................................... ±20 mA 
DC OUTPUT DIODE CURRENT, 10K (for Vo < -0.5 V or Vo > Vee + 0.5 V) ...................................... ±50 mA 
DC OUTPUT SOURCE OR SINK CURRENT per Output Pin, 10 (for Vo > -0.5 V or Vo < Vee + 0.5 V) .............. ±50 mA 
DC Vee or GROUND CURRENT (lee or IGNo) ............................................................... ±100 mA' 
POWER DISSIPATION PER PACKAGE (Po): 

For TA = -55 to +100°C (PACKAGE TYPE F) .............................................................. 500 mW 
For TA = +100 to +125°C (PACKAGE TYPE F) ............................... Derate Linearly at 8 mWfOC to 300 mW 
For TA = -40 to +100°C (PACKAGE TYPE E) ............................................................. 500 mW 
For T A = +100 to +125° C (PACKAGE TYPE E) ............................... Derate Linearly at 8 mW/o C to 300 mW 
ForTA = -40 to +70°C (PACKAGE TYPE M) .............................................................. 400 mW 
ForTA = +70 to +125°C (PACKAGE TYPE M) ................................ Derate Linearly at 6 mW/oC to 70 mW 

OPERATING-TEMPERATURE RANGE (TA): 

PACKAGE TYPE F ............................................................................... -55 to +125°C 
PACKAGE TYPE E, M ............................................................................ -40 to +125°C 

STORAGE TEMPERATURE (T".) ..................................................................... -65 to +150°C 
LEAD TEMPERATURE (DURING SOLDERING): 

At distance 1/16 ± 1/32 in. (1.59 ± 0.79 mm) from case for 10 s maximum .................................... +265°C 
Unit inserted into PC board min. thickness 1/16 in. (1.59 mm) with solder contacting lead tips only ............. +300°C 

'(For up to 4 outputs per device; add ± 25 rnA for each additional output.) 

RECOMMENDED OPERATING CONDITIONS: 
For maximum reliability, normal operating conditions should be selected so that operation is always within the 
following ranges: 

LIMITS 
CHARACTERISTIC 

MIN. MAX. 

Supply-Voltage Range, Vee': 
(For TA = Full Package-Temperature Range) 

AC Types 1.5 5.5 
ACT Types 4.5 5.5 

DC Input or Output Voltage, V" Vo 0 Vee 

Operating Temperature, TA: 

CD74 Types -40 +125 
CD54 Types -55 +125 

Input Rise and Fall Slew Rate, dlldv 
at 1.5 V to 3 V (AC Types) 0 50 
at 3.6 V to 5.5 V (AC Types) 0 20 
at 4.5 V to 5.5 V (ACT Types) 0 10 

'Unless otherwise specified. all voltages are referenced to ground. 

20 
OEAB vee 

2 19 
AO- OE BA 

3 18 
60 AI 

17 
A2 BI 

16 
A3 B2 

15 
A4 B3 

7 
" A5 -- B4 

e 13 
A6 85 

12 
A7 - B6 

10 11 
B7 GND-

J2c r , 4,' "lBf 

TERMINAL ASSIGNMENT 

UNITS 

V 
V 

V 

°C 
°C 

nsN 
nsN 
nsN 
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CD54/74AC623 
CD54n4ACT623 

STATIC ELECTRICAL CHARACTERISTICS: AC Series 

TEST CONDITIONS 
CHARACTERISTICS 

V, 10 
(V) (mA) 

High-Level Input 
Voltage V,H 

Low-Level Input 
Voltage V'L 

High-Level Output -0.05 
Voltage VOH V,H -0.05 

or -0.05 

V,L -4 

-24 

# -75 . -50 

Low-Level Output 0.05 
Voltage VOL V,H 0.05 

or 0.05 

V'L 12 

24 

# 75 . 50 

Input Leakage Vee 
Current I, or 

GND 
3-State Leakage V,H 

Current 10l or 
V'L 

Vo= 
Vee 
or 

GND 
Quiescent Supply Vee 

Current, MSI Icc or 0 
GND 

Vee 
(V) 

MIN. 

1.5 1.2 

3 2.1 

5.5 3.85 

1.5 -
3 -

5.5 -
1.5 1.4 

3 2.9 

4.5 4.4 

3 2.58 

4.5 3.94 

5.5 -

5.5 -

1.5 -
3 -

4.5 -
3 -

4.5 -

5.5 -

5.5 -

5.5 -

5.5 -

5.5 -

AMBIENT TEMPERATURE (TA) - °C 

+25 
o to +70 -40 to +125(74) 

-40 to +85 -55 to +125(54) UNITS 

MAX. MIN. MAX. MIN. MAX. 

- 1.2 - 1.2 -
- 2.1 - 2.1 - V 

- 3.85 - 3.85 -

0.3 - 0.3 - 0.3 

0.9 - 0.9 - 0.9 V 

1.65 - 1.65 - 1.65 

- 1.4 - 1.4 -
- 2.9 - 2.9 -
- 4.4 - 4.4 -
- 2.48 - 2.4 - V 

- 3.8 - 3.7 -
- 3.85 - - -
- - - 3.85 -
0.1 - 0.1 - 0.1 

0.1 - 0.1 - 0.1 

0.1 - 0.1 - 0.1 

0.36 - 0.44 - 0.5 V 

0.36 - 0.44 - 0.5 

- - 1.65 - -
- - - - 1.65 

±0.1 - ±1 - ±1 p.A 

±0.5 - ±5 - ±10 p.A 

8 - 80 - 160 p.A 

#Test one output at a time for a 1-seeond maximum duration. Measurement is made by forcing current and measuring voltage to minimize 
power dissipation. 

"Test verifies a minimum 50-ohm transmission-line-drive capability for 74AC/ACT Series, 75 ohms for 54AC/ACT Series. 
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CD54n4AC623 
CD54/74ACT623 

STATIC ELECTRICAL CHARACTERISTICS: ACT Series 

AMBIENT TEMPERATURE (TA) - °C 

TEST CONDITIONS +25 
010+70 -40 to +125(74) 

CHARACTERISTICS Vee -40 10 +85 -5510 +125(54) 

V, 10 (V) 

(V) (mA) 
MIN. MAX. MIN. MAX. MIN. MAX. 

High-Level Input 4.5 
Voltage V,H to 2 - 2 - 2 -

5.5 

Low-Level Input 4.5 
Voltage V,L to - 0.8 - 0.8 - 0.8 

5.5 

High-Level Output V,H -0.05 4.5 4.4 - 4.4 - 4.4 -
Voltage VOH or 

-24 4.5 3.94 3.8 3.7 V,L - -- -
# -75 5.5 - - 3.85 - - -
, 

-50 5.5 - - - - 3.85 -

Low-Level Output V'H 0.05 4.5 - 0.1 - 0.1 - 0.1 
Voltage VOL or 24 4.5 - 0.36 - 0.44 - 0.5 

V'L 
# 75 5.5 - - - 1.65 - -
, 

50 5.5 - - - - - 1.65 

Input Leakage Vee 
Current I, or 5.5 - ±0.1 - ±1 - ±1 

GND 
3-State Leakage V'H 

Current loz or 
V,L 

Vo= 5.5 - ±0.5 - ±5 - ±10 
Vee 
or 

GND 
Quiescent Supply Vee 

Current, MSI lee or 0 5.5 - 8 - 80 - 160 
GND 

Additional Quiescent Supply 
4.5 Current per Input Pin Vec-2.1 to - 2.4 - 2.8 - 3 

TTL Inputs High "lee 5.5 1 Unit Load 

#Test one output at a time for a 1-second maximum. Measurement is made by forcing current and measuring voltage to minimize 
power dissipation. 

'Test verifies a minimum 50-ohm transmission-line-drive capability for 74AC/ACT Series. 75 ohms for 54AC/ACT Series. 

ACT INPUT LOADING TABLE 

INPUT UNIT LOAD* 

An, Bn 0.83 

OEM 0.64 

OEAB 0.15 

'Unit load is t.lcc limit specified in Static 
Characteristics Chart. e.g .. 2.4 mA max. @ 25'C. 

UNITS 

V 

V 

V 

V 

J.lA 

J.lA 

J.lA 

rnA 
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CD54/74AC623 
CD54n4ACT623 

SWITCHING CHARACTERISTICS: AC Series; t" t, = 3 ns, CL = 50 pF 

Vee CHARACTERISTICS SYMBOL M 

Propagation Delays: IPLH 1.5 
Data to Output tPHL 3.3' 

5t 

Output Disable 1.5 
to Output tpLZ 3.3 

tPHZ 5 

Output Enable 1.5 
to Output tPZL 3.3 

tPZH 5 

Power Dissipation Capacitance G.o§ -
Min. (Valley) VOH VoHv 

During Switching of Other Outputs See 5 
(Output Under Test Not Switching) Fig. 1 

Max. (Peak) VOL VOLP 
During Switching of Other Outputs See 5 
(Output Under Test Not Switching) Fig. 1 

Input Capacitance C, -
3-State Output Capacitance Co -

SWITCHING CHARACTERISTICS: ACT Series; I~ t, = 3 ns, C~ = 50 pF 

CHARACTERISTICS 

Propagation Delays: 
Data to Output 

Output Disable 
to Output 

Output Enable 
to Output 

Power Dissipation Capacitance 

Min. (Valley) VOH 
During SWitching of Other Outputs 
(Output Under Test Not Switching) 

Max. (Peak) VOL 
During SWitching of Other Outputs 
(Output Under Test Not Switching) 

Input Capacitance 

3-State Output Capacitance 

'3.3 V: min. is @ 3.6 V 
max. is@3V 

t5 V: min. is @ 5.5 V 
max. is @ 4.5 V 

5 V: min. is@ 5.25 V lor 0 to +70°C 
max. is @ 4.75 V lor 0 to +70°C 

Vee SYMBOL (V) 

tpLH 
tPHL 5t 

tpu 
tpHZ 5 

tPZH 

tPZl 
5 

Cpo§ -
VOHV 
See 5 

Fig. 1 

VOLP 
See 5 
Fig. I 

C, -
Co -

010+70°C -40 10 +125°C(74) 
-4010+85°C -55 10 +125° C(54) 

MIN. MAX. MIN. MAX. 

- 108 - 120 
2.8 12 ; 2.1 13.4 
1.8 8.6 1.7 9.6 

- 150 - 167 
3.9 15 3.8 16.8 
2.5 12 2.4 13.4 

- 150 - 167 
3.9 18 3.8 20.1 
2.5 12 2.4 13.4 

66 Typ. 66 Typ. 

4Typ.@25°C 

1 Typ.@25°C 

- 10 - 10 

- 15 - 15 

010+70°C -4010 +125°C(74) 
-40 to +85°C -55 to +125° C(54) 

MIN. MAX. MIN. MAX. 

1.9 9.6 1.8 10.6 

2.6 13 2.5 14.4 

2.6 13 2.5 14.4 

79 Typ. 79 Typ. 

4 Typ.@25°C 

1 Typ.@25°C 

- 10 - 10 

- 15 - 15 

§Cpo is used to determine the dynamic power consumption. per channel. 
For AC series: Po = Vee2 I; (Cpo + Cc) 
For ACT series: Po = Vee2 I; (Cpo + CL) + Vee.6.lcc where I, = input Irequency 

CL = output load capacitance 
Vee = supply voltage. 

UNITS 

ns 

ns 

ns 

pF 

V 

V 

pF 

pF 

UNITS 

ns 

ns 

ns 

pF 

V 

V 

pF 

pF 
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PARAMETER MEASUREMENT INFORMATION 

OUTPUT 
UNDER 
TEST 

lr-.---. /"\.- VOH 
~ v_ - - VOHV 

/'1- - --; - -- v--r---

NOTES: 
1. VOHV AND VOlP ARE MEASURED WITH RESPECT TO A GROUND 

REFERENCE NEAR THE OUTPUT UNDER TEST. 
2. INPUT PULSES HAVE THE FOLLOWING CHARACTERISTICS: 

PRR' 1 MHz, tr 3 n5. It 3 ns, SKEW 1 "5. 
3. R.F. FIXTURE WITH 700-MHz DESIGN RULES REQUIRED. 

Ie SHOULD BE SOLDERED INTO TEST BOARD AND BYPAsseD 
WITH O.1/iF CAPACITOR. SCOPE AND PROBES REQUIRE 
700-MHz BANDWIDTH. 

Fig. 1 - Simultaneous switching transient waveforms. 

OUTPUT 

CL 

O~6:gT J. 50 pF 

'"FOR AC SERIES ONLY: WHEN 

Vee ~ 1.5 V. Rl ~ 1 kO 

92($ 

GND 

OTHER I 
INPUTS 

(TIED HIGH l 
OR lOW) 

OUTPUT 
DISABLE 

OUT 
WITH 

3-STATE 
OUTPUT 

CD54/74AC623 
CD54/74ACT623 

~-.--~--.---OOUT 

5000' 
Rl 

92CM-42405 

*FOR AC SERIES ONLY: WHEN Vee'" 1.5 V. RL;: 1 kO 

Fig. 2 - Three-state propagation delay times and test circuit . 

'J2CS - 42587 

Fig. 3 - Propagation delay times and test circuit. 

CD54174AC CD54/74ACT 

Input Level Vce 3V 

Input Switching Voltage, Vs 0.5 Vee 1.5 V 

Output Switching Voltage, Vs 0.5 Vee 0.5 Vee 
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CD54/74AC646, CD54/74AC648 
CD54/74ACT646, CD54/74ACT648 

Product Preview 

AO BO Octal-Bus Transceiver/Register, 3-State 
A1 B1 

A2 B2 CD54fi4AC/ACT646 - Non-Inverting 
DfTA CD54fi4AC/ACT648 - Inverting A A3 

DATA 
PORT A4 

A5 

A6 
A7 

(iE21 

DIR 3 
1 

FLIP-FLOP [CAB CLOCK 
CLOCKS l.CSA CLOCK 23 

B3 

B4 PORT 
B5 

B6 
B7 

Type Features: 
• Buffered inputs 

sge~~E {SAS SOURCE 2 
SELECTION SBA SOUReE·~22"--_--, 

• Typical propagation delay: 
INPUTS 92C8-38529R1 7.3 ns @ Vee = 5 V, TA = 25°C, CL = 50 pF 

FUNCTIONAL DIAGRAM 

The RCA CD54174AC646, -648 and CD54/74ACT646, - 648 
are 3-state octal-bus transceiver/registers that utilize RCA's 
new ADVANCED CMOS LOGIC technology. The 
CD54174AC648 and CD54174ACT648 havt inverting outputs. 
The CD54/74AC646 and CD5417 4ACT646 I,dve non-inverting 
outputs. These devices are bus transceivers with D-type 
flip-flops which act as internal storage registers on the 
LOW-to-HIGH transition of either CAB or CBA clock inputs. 
Output Enable (OE) and Direction (DIR) inputs control the 
transceiver functions. Data present at the high-impedance 
output can be stored in either register or both but only one 
of the two buses can be enabled as outputs at anyone time. 
The Select controls (SAB and SBA) can multiplex stored 
and transparent (real time) data. The Direction control deter
mines which data bus will receive data when the Output 
Enable (OE) is LOW. In the high-impedance mode (Output 
Enable HIGH), A data can be stored in one register and B 
data can be stored in the other register. The clocks are not 
gated with the Direction (DIR) and Output Enable (OE) 
terminals; data at the A or B terminals can be clocked into 
the storage flip-flops at any time. 

Family Features: 
• Exceeds 2-kV ESD Protection - MIL-STD-883, 

Method 3015 
• SCR-Latchup-resistant CMOS process and circuit design 
• Speed of bipolar FAST"IASIS with significantly 

reduced power consumption 
• Balanced propagation delays 
• AC types feature 1.5-V to 5.5-V operation and balanced 

noise immunity at 30% of the supply 
• ± 24-mA output drive current 

- Fanout to 15 FAST" ICs 
- Drives 50-ohm transmission lines 

"FAST is a Trademark of Fairchild Semiconductor 
Corp. 

The CD54AC/ACT646 and CD54AC/ACT648 are supplied in 
24-lead dual-in-line ceramic packages (F suffix). The 
CD74AC/ACT646 and CD74AC/ACT648 are supplied in 
24-lead dual-in-line narrow-body plastiC packages (EN suffix) 
and in 24-lead dual-in-line small-outline plastic packages 
(M suffix). 

FUNCTION TABLE 

INPUTS DATA 1/0# OPERATION OR FUNCTION 
OE DIR CAB CBA SAB SBA AOTHRUA7 BOTHRUB7 646 648 
X X --r X X X Input Not specified Store A, B unspecified Store A, B unspecified 
X X X --r X X Not specified Input Store B, A unspecified Store B, A unspecified 

H X --r --r X X Input Input Store A and B Data Store A and B Data 
H X H or L H orL X X Isolation, hold storage Isolation, hold storage 

L L X X X L Output Input 
Real-Time B Data to A Bus Real-Time B Data to A Bus 

L L X H orL X H Stored B Data to A Bus StoredB Data to A Bus 

L H X X L X Input Output 
Real-Time A Data to B Bus Real-Time A Data to B Bus 

L H H orL X H X Stored A Data to B Bus Stored A Data to B Bus 

#The data output functions may be enabled or disabled by various signals at the OE and DIR inputs. Data Input functions are always 
enabled, i.e., data at the bus pins will be stored on every low-to-high transition on the clock inputs. 
To prevent excess currents in the High-Z modes, all 1/0 terminals should be terminated with 10 kCl resistors. 

File Number 1970 
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CD54/74AC646, CD54/74AC648 
CD54/74ACT646, CD54/74ACT648 

MAXIMUM RATINGS, Absolute-Maximum Values: 
DC SUPPLY-VOLTAGE (Vee) ...........................................................•................. -0.5 to 6 V 
DC INPUT DIODE CURRENT, 1,K (for V, < -0.5 V or V, > Vcc + 0.5 V) .......................................... ±20 mA 
DC OUTPUT DIODE CURRENT, 10K (for Vo < -0.5 V or Vo > Vee + 0.5 V) ...................................... ±50 mA 
DC OUTPUT SOURCE OR SINK CURRENT per Output Pin, 10 (for Vo > -0.5 V or Vo < Vee + 0.5 V) .............. ±50 mA 
DC Vee or GROUND CURRENT (Icc or IGNo) ............................................................... ±100 mAo 
POWER DISSIPATION PER PACKAGE (Po): 

ForTA = -55 to +100°C (PACKAGE TYPE F) .............................................................. 500 mW 
For TA = +100 to +125°C (PACKAGE TYPE F) ............................... Derate Linearly at 8 mW/oC to 300 mW 
For TA = -40 to +100°C (PACKAGE TYPE E) ............................................................. 500 mW 
ForTA = +100 to +125°C (PACKAGE TYPE E) ............................... Derate Linearly at 8 mW/oC to 300 mW 
For T A = -40 to +70° C (PACKAGE TYPE M) .............................................................. 400 mW 
For TA = +70 to +125°C (PACKAGE TYPE M) ................................ Derate Linearly at 6 mW/oC to 70 mW 

OPERATING-TEMPERATURE RANGE (TA): 
PACKAGE TYPE F ............................................................................... -55 to +125°C 
PACKAGE TYPE E, M ...........................................................•................ -40 to +125°C 

STORAGE TEMPERATURE (T stg) ..................................................................... -65 to +150°C 
LEAD TEMPERATURE (DURING SOLDERING): 

At distance 1/16 ± 1/32 in. (1.59 ± 0.79 mm) from case for 10 s maximum .................................... +265°C 
Unit inserted into PC board min. thickness 1/16 in. (1.59 mm) with solder contacting lead tips only ............. +300°C 

'(For up to 4 outputs per device; add ± 25 rnA for each additional output.) 

RECOMMENDED OPERATING CONDITIONS: 
For maximum reliability, normal operating conditions should be selected so that operation is always within the 
following ranges: 

CHARACTERISTICS 

Supply-Voltage Range, Vcc': 
(For TA = Full Package-Temperature Range) 

AC Types 
ACT Types 

DC Input or Output Voltage, V" Vo 

Operating Temperature, T A: 
CD74 Types 
CD54 Types 

Input Rise and Fall Slew Rate, dtldv 
at 1.5 V to 3 V (AC Types) 
at 3.6 V to 5.5 V (AC Types) 
at 4.5 V to 5.5 V (ACT Types) 

'Unless otherwise specified, all voltages are referenced to ground. 

CAB 

SAB 

DIA 

AO 

A1 

.2 
A3 

A. 
A5 
A6 10 

A7 11 

GND 12 

24 Vee 

23 CBA 

22 SBA 

21 DE 
20 80 

19 B1 

18 82 
17 

B3 
16 B. 
15 85 

14 B6 

13 87 

TERMINAL ASSIGNMENT 

LIMITS 

MIN. MAX. 

1.5 5.5 
4.5 5.5 

0 Vcc 

-40 +125 
-55 +125 

0 50 
0 20 
0 10 

UNITS 

V 
V 

V 

°C 
°C 

ns/V 
ns/V 
ns/V 
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CD54/74AC646, CD54/74AC648 
CD54/74ACT646, CD54/74ACT648 
STATIC ELECTRICAL CHARACTERISTICS: AC Series 

TEST CONDITIONS 
CHARACTERISTICS Vee 

V, 10 (V) 

(V) (mA) MIN. 

High-Level Input 1.5 1.2 
Voltage V,H 3 2.1 

5.5 3.85 

Low-Level Input 1.5 -
Voltage V,L 3 -

5.5 -

High-Level Output -0.05 1.5 1.4 
Voltage VOH -0.05 3 2.9 V,H 

or -0.05 4.5 4.4 
V,L -4 3 2.58 

-24 4.5 3.94 

# -75 5.5 -. -50 5.5 -
Low-Level Output 0.05 1.5 -

Voltage VOL V,H 0.05 3 -

or 0.05 4.5 -

V,L 12 3 -

24 4.5 -
# 75 5.5 -. 50 5.5 -

Input Leakage Vee 
Current I, or 5.5 -

GND 
3-State V'H 

Leakage or 
Current loz V,L 

Vo= 5.5 -
V"" 
or 

GND 
Quiescent Supply Vee 

Current, MSI Icc or 0 5.5 -
GND 

AMBIENT TEMPERATURE (T A) - 0 C 

+25 o to +70 -40 to +125(74) 
-40 to +85 -55 to +125(54) UNITS 

MAX. MIN. MAX. MIN. MAX. 

- 1.2 - 1.2 -
- 2.1 - 2.1 - V 
- 3.85 - 3.85. -
0.3 - 0.3 - 0.3 
0.9 - 0.9 - 0.9 V 
1.65 - 1.65 - 1.65 

- 1.4 - 1.4 -
- 2.9 - 2.9 -
- 4.4 - 4.4 -
- 2.48 - 2.4 - V 

- 3.8 - 3.7 -
- 3.85 - - -
- - - 3.85 -
0.1 - 0.1 - 0.1 

0.1 - 0.1 - 0.1 

0.1 - 0.1 - 0.1 

0.36 - 0.44 - 0.5 V 

0.36 - 0.44 - 0.5 

- - 1.65 - -
- - - - 1.65 

±0.1 - ±1 - ±1 /lA 

±0.5 - ±5 - ±10 /lA 

8 - 80 - 160 /lA 

#Test one output at a time for a 1-second maximum duration. Measurement is made by forcing current and measuring voltage to minimize 
power dissipation. 

'Test verifies a minimum 50-ohm transmission-line-drive capability for 74AC/ACT Series, 75 ohms for 54AC/ACT Series. 
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CD54/74AC646, CD54/74AC648 
CD54/74ACT646, CD54/74ACT648 

STATIC ELECTRICAL CHARACTERISTICS: ACT Series 

AMBIENT TEMPERATURE (TA) - 0 C 

TEST CONDITIONS 
+25 

010+70 -4010 +125(74) 
CHARACTERISTICS Vee -4010 +85 -5510 +125(54) UNITS 

V, 10 (V) 

(V) (mA) 
MIN. MAX. MIN. MAX. MIN. MAX. 

High-Level Input 4.5 
Voltage V,H to 2 - 2 - 2 - V 

5.5 

Low-Level Input 4.5 
Voltage V,L to - 0.8 - 0.8 - 0.8 V 

5.5 

High-Level Output V,H -0.05 4.5 4.4 - 4.4 - 4.4 -
Voltage VOH or 

V,L -24 4.5 3.94 - 3.8 - 3.7 -
# -75 5.5 - - 3.85 - - - V 

. -50 5.5 - - - - 3.85 -

Low-Level Output V,H 0.05 4.5 - 0.1 - 0.1 - 0.1 
Voltage VOL or 

V,L 24 4.5 - 0.36 - 0.44 - 0.5 V 
# 75 5.5 - - - 1.65 - -. 50 5.5 - - - - - 1.65 

Input Leakage Vee 
Current I, or 5.5 - ±0.1 - ±1 - ±1 pA 

GND 

3-State V,H 
Leakage or 
Current 10l V,L 

Va ~ 5.5 - ±0.5 - ±5 - ±10 pA 
Vec 
or 

GND 

Quiescent Supply Vee 
Current. MSI Icc or 0 5.5 - 8 - 80 - 160 pA 

GND 

Additional Quiescent Supply 
4.5 Current per Input Pin V,,-2.1 to - 2.4 - 2.8 - 3 rnA 

TTL Inputs High Ll.lcc 
5.5 1 Unit Load 

#Test one output at a time for a 1-second maximum duration. Measurement is made by forcing current and measuring voltage to minimize 
power dissipation. 

'Test verifies a minimum 50-ohm transmission-line-drive capability for 74AC/ACT Series. 75 ohms for 54AC/ACT Series. 

ACT INPUT LOADING TABLE 

INPUT UNIT LOAD* 

CAB. CBA 1.25 
SAB. SBA 1.2 

DIR 0.67 
OE 1.17 

An. Bn 0.4 

UnIt load IS Alec limIt specIfIed In StatIc 
Characteristics Chart. e.g .. 2.4 mA max. @ 25° C. 
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CD54/14AC646, CD54n4AC648 
CD54n4ACT646,CD54/74ACT648 

PREREQUISITE FOR SWITCHING: AC Series 

Vee 
Oto+70°C -40 to +125°C(74) 

CHARACTERISTICS SYMBOL -40 to +85°C -55 to +125°C(54) 
(V) 

MIN. MAX. MIN. MAX. 

Maximum Frequency fmax 1.5 - -
3.3' - -
5t - -

Setup Time Isu 1.5 - -
Data to Clock 3:3 - -

5 - -
Hold Time 1.5 - -

Data to Clock tH 3.3 - -
5 - --

Clock Pulse Width 1.5 - -
tw 3.3 - -

5 - -
SWITCHING CHARACTERISTICS: AC Series; t" tf = 3 ns, CL = 50 pF 

o to +70°C -40 to +125°C(74) 

CHARACTERISTICS SYMBOL Vee -40 to +85°C -55 to +125°C(54) 
(V) 

MIN. MAX. MIN. MAX. 
Propagation Delays: 

Store A Data to B Bus tpLH 1.5 - 174 - 194 
Store B Data to A Bus 

tPHL 
3.3' 4.2 19.5 4 21.7 

646 5t 2.8 13.9 2.7 15.5 
Store 15. Data to B Bus 1.5 - 174 - 194 
Store B Data to A Bus tpLH 3.3 4.2 19.5 4 21.7 

648 tpHL 5 2.8 13.9 2.7 15.5 
A Data to B Bus 

tPlH 
1.5 - 159 - 178 

B Data to A Bus 3.3 3.8 17.8 3.7 19.9 
646 

tpHL 
5 2.6 12.7 2.4 14.2 

A Data to B Bus 
tPLH 

1.5 - 159 - 178 
B Data to A Bus 3.3 3.8 17.8 3.7 19.9 

648 
tpHL 

5 2.6 12.7 2.4 14.2 
Select to Data 

tPLH 
1.5 - 174 - 194 

646 3.3 4.2 19.5 4 21.7 
tPHL 

5 2.8 13.9 2.7 15.5 
Select to Data 

tPLH 
1.5 - 174 - 194 

648 
tPHL 

3.3 4.2 19.5 4 21.7 
5 2.8 13.9 2.7 15.5 

tPZl 1.5 - 174 - 194 
3-State Enabling/Disabling Time tPZH 3.3 4.2 20.9 4 23.3 

Bus to Output or Register to Output tPLZ 5 2.8 13.9 2.7 15.5 
tpHZ 

Power Dissipation Capacitance Cpo§ -

Min. (Valley) VOH VoHv 
During Switching of Other Outputs See 5 4 Typ.@25°C 
(Output Under Test Not Switching) Fig. 1 

Max. (Peak) VOL VOLP 
During Switching of Other Outputs See 5 4 Typ.@25°C 
(Output Under Test Not Switching) Fig. 1 

Input Capacitance C, - - 10 I - I 10 
3-State Output Capacitance Co - - 15 I - I 15 

UNITS 

MHz 

ns 

ns 

ns 

UNITS 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

pF 

V 

V 

pF 
pF 

*3.3 V: min. is @ 3.6 V 
max. is@3V 

§Cpo is used to determine the dynamic power consumption, per package. 
Po = Vee2 Cpo f, + L (Vee2CLfo) where f, = input frequency 

fo = output frequency t5 V: min. is @5.5 V 
max. is @ 4.5 V 

5 V: min. is @5.25 V for 0 to +70°C 
max. is @4.75 V for 0 to +70°C 

CL = output load capacitance 
Vee = supply voltage. 
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CD54/74AC646, CD54n4AC648 
CD54n4ACT646, CD54/74ACT648 

PREREQUISITE FOR SWITCHING: ACT Series 

Vee 
o to +70°C -40 to +125°C(74) 

CHARACTERISTICS SYMBOL (V) 
-40 to +85°C -55 to +125°C(54) UNITS 

MIN. MAX. MIN. MAX. 

Maximum Frequency fmox 5' - - MHz 

Setup Time 
tsu 5 - - ns 

Data to Clock 

Hold Time 
tH 5 Data to Clock 

- - ns 

Clock Pulse Width 
tw 5 - - ns 

·min. is @ 4.5 V 
min. is @ 4.75 V for 0 to +70°C 

SWITCHING CHARACTERISTICS: ACT Series; t" tf = 3 ns, CL = 50 pF 

CHARACTERISTICS 

Propagation Delays: 
Store A Data to B Bus 
Store B Data to A Bus 

646 

Store A Data to B Bus 
Store B Data to A Bus 

648 

A Data to B Bus 
B Data to A Bus 

646 

A Data to B Bus 
B Data to A Bus 

648 

Select to Data 
646 

Select to Data 
648 

3-State Enabling/Disabling Time 
Bus to Output or 
Register to Output 

Power Dissipation Capacitance 

Min. (Valley) VOH 
During Switching of Other Outputs 
(Output Under Test Not Switching) 

Max. (Peak) VOL 
During SWitching of Other Outputs 
(Output Under Test Not Switching) 

Input Capacitance 

3-State Output Capacitance 

·min. is @ 5.5 V 
max. is @ 4.5 V 

min. is @ 5.25 V for 0 to +70°C 
max. is @4.75 V for 0 to +70°C 

o to +70°C -40 to +125° C(74) 

SYMBOL Vee -40 to +85°C -55 to +125°C(54) UNITS (V) 
MIN. MAX. MIN. MAX. 

tPLH 5' 2.8 13.9 2.7 15.5 
tpHL 

ns 

tpLH 
5 2.8 13.9 2.7 15.5 ns 

tPHL 

tpLH 5 2.6 12.7 2.4 14.2 ns 
tPHL 

tPLH 5 2.6 12.7 2.4 14.2 ns 
tpHL 

tPLH 5 2.8 13.9 2.7 15.5 
tPHL 

ns 

tPLH 5 2.8 13.9 2.7 15.5 
tPHL 

ns 

tPZL 
tPZH 5 2.8 13.9 2.7 15.5 ns 
tpLZ , 
tpHZ 

Cpo§ - pF 

VOHV 
See 5 4 Typ. @25°C V 

Fig. 1 

VOLP 
See 5 1 Typ.@25°C V 

Fig. 1 

C, - - 10 - 10 pF 

Co - - 15 - 15 pF 

§Cpo IS used to determine the dynamic power consumption, per package. 
Po = CpoVee2 f, + I (CLVee2 fo) + Vee Ll.lee where f, = input frequency 

fo = output frequency 
CL = output load capacitance 

Vee = supply voltage. 
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CD54/74AC646,. CD54n4AC648 
CD54n4ACT646, CD54/74ACT648 

PARAMETER MEASUREMENT INFORMATION 

~ .. _--u~---. YOH . I \. 

OTHER 
OUTPUTS 

I \ 
------ ---- VOL 

OUTPUT 
UNDER 

'!I.....--. A- VOH ..----------------v_ - - VOHY 

TEST __________ VOLP 

~--------YOL 

NOTES: 
1. VOHV AND VOLP ARE MEASURED WITH RESPECT TO A GROUND 

REFERENCE NEAR THE OUTPUT UNDER TEST. 
2. INPUT PULSES HAVE THE FOLLOWING CHARACTERISTICS: 

PARS1 MHz. lr '" 3 ns. It = 3 n •• SKEW 1 RI. 
3. A.F. FIXTURE WITH 700-MHz DESIGN RULES REQUIRED. 

Ie SHOULD BE SOLDERED INTO TEST BOARD AND BYPASSED 
WITH 0.1 ,." CAPACITOR. SCOPE AND PRoaes REQUIRE 
700·MHz BANDWIDTH. 

92CS-42406 

Fig. 1 - Simultaneous switching transient waveforms. 

'DATA A( BI VI 
ONO 

AC/ACT 646 

Fig. 3 - Propagation delay times. 

OUTPUT 

CL 
OUTPUT Iso pF 

LOAD ~ 

·FOR AC SERIES ONLY: WHEN 
Vee ="1.5 Y, RL '" 1 k{l 

92CS-42389 

Fig. 5 - Test circuit. 

92C5-42618 

OUTPUT: LOW 
TO OFF TO LOW 

1PLZl IPZL~ ___ Vs 

-J -----------1-- O.2VCCVOL (l"GND) 
1PHZ=:l IpZH 

OUTPUT:::':...,H."I"'G."H,------..~---------nV O.8VCC VOH(;t:VCC) 

TO OFF TO HIGH I~ /1--- Vs 

OUTPUTS---!-OUTPUTS~ OUTPUTS 
--ENABLED DISABLED ENABLED 

OTHI;R I 
INPUTS 

(TIED HIGH 1 
OR LOW) \ 

OUTPUT 
DISABLE 

DUT 
WITH 

<>-0 GND (lpHZ. IPZH) 

<>-0 OPEN (lPHL. IPLH) 
o-Q 2 V CC (IPLZ. IPZL}. 

So:.oL 0' (OPEN DRAIN) 

3·STATE 1--.-..... -.---0 OUT 
OUTPUT 

5000' 
RL 

92CM-42405 

·FOR AC SERIES ONLY: WHEN Vcc = 1.S V. RL = 1 kO 

Fig. 2 - Three-state propagation delay waveforms and test circuit. 

tsuIHr-lr ___ _ 

Vs 

92CS- 3840SRI 

Fig. 4 - Data setup and hold times. 

CD54/74AC CD54n4ACT 

Input Level Vee 3V 

Input Switching Voltage. Vs 0.5 Vee 1.5 V 

Output Switching Voltage. Vs 0.5 Vce 0.5 Vee 
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_____________________________ Technical Data 

Product Preview CD54n4AC647, CD54n4AC649 
CD54n4ACT647, CD54n4ACT649 

lAO 
A1 
A2 

A A3 
DATA A4 
PORT AS 

8°l 
81 
82 

83 ofTA 
84 PORT 
8S 

Octal-Bus Transceiver/Register, 
with Open Drain 

A6 
A7 

86 
87 CD54/74AC/ACT647 - Non-Inverting 

CD54/74AC/ACT649 -Inverting 

Type Features: 
• Buffered inputs 
• Typical propagation delay: 

FUNCTIONAL DIAGRAM 7 ns@ Vee = 5 V; TA = 25°C, CL = 50 pF 

The RCA CD54174AC647, -649 and CD54/74ACT647, - 649 
are open-drain, octal-bus transceiver/registers that utilize 
RCA's new ADVANCED CMOS LOGIC technology. The 
CD54174AC649 and CD54174ACT649 have inverting outputs. 
The CD54174AC647 and CD54174ACT647 have non-invert
ing outputs. These devices are bus transceivers with D-type 
flip-flops which act as internal storage registers on the 
LOW-to-HIGH transition of either CAB or CBA clock inputs. 
Output Enable (OE) and Direction (DIR) inputs control the 
transceiver functions. Data present at the high-impedance 
output can be stored in either register or both but only one 
of the two buses can be enabled as outputs at anyone time. 
The Select controls (SAB and SBA) can multiplex stored 
and transparent (real time) data. The Direction control deter
mines which data bus will receive data when the Output 
Enable (OE) is LOW. In the high-impedance mode (Output 
Enable HIGH), A data can be stored in one register and B 
data can be stored in the other register. The clocks are not 
gated with the Direction (DIR) and Output Enable (OE) ter
minals; data at the A or B terminals can be clocked into the 
storage flip-flops at any time. 

Family Features: 
• Exceeds 2-kV ESD Protection - MIL-STD-883, 

Method 3015 
• SCR-Latchup-resistant CMOS process and circuit design 
• Speed of bipolar FAST*IASIS with significantly 

reduced power consumption 
• Balanced propagation delays 
• AC types feature 1.5-V to 5.5-V operation and balanced 

noise immunity at 30% of the supply 
• ± 24-mA output drive current 

- Fanout to 15 FAST* ICs 
- Drives 50-ohm transmission lines 

*FAST is a Trademark of Fairchild Semiconductor Corp. 

The CD54AC/ACT647 and CD54AC/ACT649 are supplied in 
24-lead dual-in-line ceramic packages (F suffix). The 
CD74AC/ACT647 and CD74AC/ACT649 are supplied in 24-
lead dual-in-line narrow-body plastic packages (EN suffix) 
and in 24-lead dual-in-line small-outline plastic packages (M 
suffix). 

FUNCTION TABLE 

INPUTS DATA 1/0# OPERATION OR FUNCTION 
OE DIR CAB CBA SAB SBA AD THRUA7 BOTHRU B7 647 649 
X X -F X X X Input Not specified Store A, B unspecified Store A, B unspecified 
X X X -F X X Not specified Input Store B, A unspecified Store B, A unspecified 
H X -F -F X X Store A and B Data Store A and B Data 
H X H or L H orL X X 

Input Input 
Isolation, hold storage Isolation, hold storage 

L L X X X L Real-Time B Data to A Bus Real-Time B Data to A Bus 
L L X HorL X H 

Output Input 
Stored B Data to A Bus Store B Data to A Bus 

L H X X L X Real-Time A Data to B Bus Real-Time A Data to B Bus 
L H HorL X H X 

Input Output 
Stored A Data to B Bus Stored A Data to B Bus 

-#The data output functions may be enabled or disabled by various signals at the OE and DIR inputs. Data input functions are always 
enabled, i.e., data at the bus pins will be stored on every low-to-high transition on the clock inputs. 
To prevent excess currents in the High-Z modes, all I/O terminals should be terminated with 10 kO resistors. 

File Number 1982 
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G.054n4AC647, G.D54/74AC649 
C054/74ACT647, C054/74ACT649 

MAXIMUM RATINGS, Absolute-Maximum Values: 
DC SUPPLY-VOLTAGE (Vee) ....................•.....•.........................•........................ -0.5 to 6 V 
DC INPUT DIODE CURRENT, 1,K (for V, < -0.5 V or V, > Vee + 0.5 V) ...........•.......................••..... ±20 mA 
DC OUTPUT DIODE CURRENT, 10K (for Vo < -0.5 V or Vo > Vee + 0.5 V) ...........•.......................... ±50 mA 
DC OUTPUrSOURCE OR SINK CURRENT per Output Pin, 10 (for Vo > -0.5 V or Vo < Vee + 0.5 V) .............. ±50 mA 
DC Vee or GROUND CURRENT (lee or IGNo) ....•.......•..•...••.................•........................ ±100 mAo 
POWER DISSIPATION PER PACKAGE (Po): 

For TA = -55 to +1OO°C (PACKAGE TYPE F) ..........................•.......•......•.................... 500 mW 
For TA = +100 to +125°C (PACKAGE TYPE F) .......•.....................•. Derate Linearly at 8 mW/oC to 300 mW 
For TA = -40 to +1OO°C (PACKAGE TYPE E) .......................................•..................... 500 mW 
For TA = +100 to +125°C (PACKAGE TYPE E) .............................•. Derate Linearly at 8 mW/oC to 300 mW 
For TA = -40 to HO°C (PACKAGE TYPE M) •..............................•.............................. 400 mW 
For TA = +70 to +125°C (PACKAGE TYPE M) .......•....•.•......•.......... Derate Linearly at 6 mW;oC to 70 mW 

OPERATING-TEMPERATURE RANGE (TA): 
PACKAGE TYPE F ..............................................••...•..•....................•... -55 to +125°C 
PACKAGE TYPE E, M ............................................................................ -40 to +125°C 

STORAGE TEMPERATURE (Ts,,) ••.•••.•••...••.•.•••••.••••••••••...•..•••.•••••.••••..••••••••••••• -65 to +150°C 
LEAD TEMPERATURE (DURING SOLDERING): 

At distance 1/16 ± 1/32 in. (1.59 ± 0.79 mm) from case for 10 s maximum .................................... +265°C 
Unit inserted into PC board min. thickness 1/16 in. (1.59 mm) with solder contacting lead tips only •.•.......... +300°C 

'(For up to 4 outputs per device; add ± 25 rnA for each additional output.) 

RECOMMENDED OPERATING CONDITIONS: 
For maximum reliability, normal operating conditions should be selected so that operation is always within the 
following ranges: 

CHARACTERISTICS 
LIMITS 

MIN. MAX. 

Supply-Voltage Range, Vee": 
(For TA = Full Package-Temperature Range) 

ACTypes 1.5 5.5 
ACT Types 4.5 5.5 

DC Input or Output Voltage, V" Vo 0 Vee 

Operating Temperature, T A: 
CD74 Types -40 +125 
CD54 Types -55 +125 

Input Rise and Fall Slew Rate, dVdv 
at 1.5 V to 3 V (AC Types) 0 50 
at 3.6 V to 5.5 V (AC Types) 0 20 
at 4.5 V to 5.5 V (ACT Types) 0 10 

'Unless otherwise specified, all voltages are referenced to ground. 

CAS 24 Vee 

.AS 23 eBA 

DlR 22 seA 

AO 2:1 Oe 
20 

Al so 
A2 19 81 

A3 18 82 

A4 17 83 

A5 16 B4 

A6 10 15 85 

A7 11 14 B6 

GND 12 13 87 

92C$-36847R1 

TERMINAL ASSIGNMENT 

UNITS 

V 
V 

V 

°C 
°C 

nsN 
nsN 
nsN 
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STATIC ELECTRICAL CHARACTERISTICS: AC Series 

TEST CONDITIONS 
CHARACTERISTICS 

V, 10 
(V) (mA) 

High-Level Input 
Voltage V,H 

Low-Level Input 
Voltage V,L 

Low-Level Output 0.05 
Voltage VOL VOL 0.05 

or 0.05 

V,L 12 

24 

# 75 

* 50 

Input Leakage Vee 
Current I, or 

GND 
Off-State V,H 

Leakage or 
Current loz V,L 

Vo= 
Vee 
or 

GND 
Quiescent Supply Vee 

Current, MSI Icc or 0 
GND 

CD54/74AC647, CD54/74AC649 
CD54/74ACT647, CD54/74ACT649 

AMBIENT TEMPERATURE (TA) - °C 

+25 o to +70 -40 to +125(74) 
Vee -40 to +85 -55 to +125(54) UNITS 
(V) 

MIN. MAX. MIN. MAX. MIN. MAX. 

1.5 1.2 - 1.2 - 1.2 -
3 2.1 - 2.1 - 2.1 - V 

5.5 3.85 - 3.85 - 3.85 -
1.5 - 0.3 - 0.3 - 0.3 
3 - 0.9 - 0.9 - 0.9 V 

5.5 - 1.65 - 1.65 - 1.65 

1.5 - 0.1 - 0.1 - 0.1 

3 - 0.1 - 0.1 - 0.1 

4.5 - 0.1 - 0.1 - 0.1 

3 - 0.36 - 0.44 - 0.5 V 

4.5 - 0.36 - 0.44 - 0.5 

5.5 - - - 1.65 - -

5.5 - - - - - 1.65 

5.5 - ±0.1 - ±1 - ±1 /iA 

5.5 - ±0.5 - ±5 - ±10 /iA 

5.5 - 8 - 80 - 160 /iA 

#Test one output at a time for a 1-seeond maximum duration. Measurement is made by forcing current and measuring voltage to minimize 
power dissipation. 

'Test verifies a minimum 50-ohm transmission-line-drive capability for 74AC/ACT Series, 75 ohms for 54AC/ACT Series. 
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CD54/74AC647, CD54/74AC649 
CD54n4ACT647, CD54/74ACT649 
STATIC ELECTRICAL CHARACTERISTICS: ACT Series 

TEST CONDITIONS 
CHARACTERISTICS Vee 

V, 10 (V) 

(V) {mAl 
MIN. 

High-Level Input 4.5 
Voltage V,H to 2 

5.5 

Low-Level Input 4.5 
Voltage V,L to -

5.5 

Low-Level Output VOL 0.05 4.5 -
Voltage VOL or 24 4.5 -V,L 

# 75 5.5 -. 50 5.5 -
Input Leakage Vee 

Current I, or 5.5 -
GND 

Off-State V,H 
Leakage or 
Current loz V,L 

Vo= 5.5 -
Vee 
or 

GND 

Quiescent Supply Vee 
Current, MSI Icc or 0 5.5 -

GND 

Additional Quiescent Supply 
4.5 Current per Input Pin Vcc"2.1 to -

TTL Inputs High Ll.lee 
1 Unit Load 5.5 

AMBIENT TEMPERATURE (T .J - ° C 

+25 
o to +70 -40 to +125(74) 

-40 to +85 -55 to +125(54) UNITS 

MAX. MIN. MAX. MIN. MAX. 

- 2 - 2 - V 

0.8 - 0.8 - 0.8 V 

0.1 - 0.1 - 0.1 

0.36 - 0.44 - 0.5 

- - 1.65 
V 

- -
- - - - 1.65 

±0.1 - ±1 - ±1 IlA 

±0.5 - ±5 - ±10 IlA 

8 - 80 - 160 IlA 

2.4 - 2.8 - 3 mA 

#Test one output at a time for a I-second maximum duration. Measurement is made by forcing current and measuring voltage to minimize 
power dissipation. 

"Test verifies a minimum 50-ohm transmission-line-drive capability for 74AC/ACT Series, 75 ohms for 54AC/ACT Series. 

ACT INPUT LOADING TABLE 

INPUT UNIT LOAO* 

CAB,CBA 1.25 
SAB, SBA 1.2 

DIR 0.67 
OE 1.17 

An,Bn 0.4 
.. 

"Unit load IS Ll.lcc limIt specIfIed In StatIc 
Characteristics Chart, e.g., 2.4 mA max. @2SoC. 
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CD54/74AC647, CD54n4AC649 
CD54/74ACT647, CD54/74ACT649 

PREREQUISITE FOR SWITCHING: AC Series 

Vee 
010 +70°C -4010 +125° C(74) 

CHARACTERISTICS SYMBOL -4010 +85°C -5510 +125°C(54) UNITS (V) 
MIN. MAX. MIN. MAX. 

Maximum Frequency Imax 1.5 - -
3.3' - - MHz 
5t - -

Setup Time 1.5 - -
Data to Clock tsu 3.3 - - ns 

5 - -
Hold Time 1.5 - -

Data to Clock tH 3.3 - - ns 
5 - -

Clock Pulse Width 1.5 - -
tw 3.3 - - ns 

5 - -. 3.3 V: min. IS @ 3 V 
t5 V: min. is @ 4.5 V 

5 V: min. is@4.75 V lor 0 to +70°C 

SWITCHING CHARACTERISTICS: AC Series; I" If = 3 ns, CL = 50 pF 

CHARACTERISTICS 

Propagation Delays: 
Stored A Data to B Bus 647 Stored B Data to A Bus 
Stored A Data to B Bus 649 Stored B Data to A Bus 

A Data to B Bus 
B Data to A Bus 647 

A Data to B Bus 649 B Data to A Bus 

Select to Data 647, 649 

Enable, Disable Times 
Bus to Output or 
Register to Output 

Power Dissipation Capacitance 

Max. (Peak) VOL 
During Switching 01 Other Outputs 
(Output Under Test Not Switching) 

Input Capacitance 

OIl-State Output Capacitance 

*3.3 V: min. is @ 3.6 V 
max.is@3V 

t5 V: min. is @ 5.5 V 
max. is @ 4.5 V 

5 V: min. is @5.25 V lor 0 to +70°C 
max. is@4.75 V lor 0 to +70°C 

010 +70°C -4010 +125° C(74) 

SYMBOL Vee -4010 +85°C -5510 +125°C(54) UNITS (V) 

tPZL 

tpl.Z 

tPZL 

tpl.Z 

tPZL 

tpl.Z 

tPZL 

tpl.Z 

Cpo§ 

VOLP 
See 

Fig. 1 

C, 

Co 

MIN. MAX. MIN. MAX. 

1.5 - 174 - 194 
3.3' 4.2 20.9 4 23.3 ns 
5t 2.8 13.9 2.7 15.5 

1.5 - 212 - 232 
3.3 5.2 21.1 4.7 23.1 ns 
5 3.4 16.9 3.2 18.5 

1.5 - 159 - 178 
3.3 3.8 19.1 3.7 23 ns 
5 2.6 12.7 2.4 14.2 

1.5 - 197 - 215 
3.3 4.7 19.6 4.4 21.5 ns 
5 3.2 15.7 3 17.2 

1.5 - 174 - 194 
3.3 4.2 20.9 4 23.3 ns 
5 2.8 13.9 2.7 15.5 

1.5 - 212 - 232 
3.3 5.2 21.1 4.7 23.1 ns 
5 3.4 16.9 3.2 18.5 

1.5 - 174 - 194 
3.3 4.2 20.9 4 23.3 ns 
5 2.8 13.9 2.7 15.5 

- pF 

5 1 Typ.@25°C V 

- - 10 - 10 pF 

- - 15 - 15 pF 

§Cpo is used to determine the dynamic power consumption, per package. 
Po = Vee2 Cpo I; + L Vcc2CLlo where I; = input frequency 

fo = output Irequency 
CL = output load capacitance 

Vee = supply voltage. 

______________________________________________________________ 273 

I 



TechnlcaIData~ ______________________________________________________ ___ 

CD54/74AC647, CD54/74AC649 
CD54/74ACT647, CD54/74ACT649 

PREREQUISITE FOR SWITCHING: ACT Series 

Vee CHARACTERISTICS SYMBOL (V) 

Maximum Frequency fmax 5* 

Setup Time 
tsu 5 Data to Clock 

Hold Time 
tH 5 

Data to Clock 

Clock Pulse Width 
tw 5 

*5 V: min. is @ 4.5 V 
5 V: min. is @ 4.75 V for 0 to +70·C 

o to +70·C -40 to +125·C(74) 
-40 to +85·C -55 to +125·C(54) 

MIN. MAX. MIN. MAX. 

- -
- -

- -

- -

SWITCHING CHARACTERISTICS: ACT Series; t~ t, = 3 ns, Cl = 50 pF 

o to +70·C -40 to +125· C(74) 

CHARACTERISTICS SYMBOL Vee -40 to +85·C -55 to +125· C(54) 
(V) 

MIN. MAX. MIN. MAX. 

Propagation Delays: 
Stored A Data to B Bus 647 tPZl 5' 2.8 13.9 2.7 15.5 
Stored B Data to A Bus 
Stored A Data to B Bus 

649 Stored B Data to A Bus tPlZ 5 3.4 16.9 3.2 18.5 

A Data to B Bus 647 tPZL 5 2.6 12.7 2.4 14.2 
B Data to A Bus 
A Data to B Bus 

649 B Data to A Bus tpLZ 5 3.2 15.7 3 17.2 

tPZl 5 2.8 13.9 2.7 15.5 
Select to Data 647,649 

tpLZ 5 3.4 16.9 3.2 18.5 

Enable, Disable Times 
tPZl Bus to Output or 
tpLZ 5 2.8 13.9 2.7 15.5 

Register to Output 

Power Dissipation Capacitance Cpo§ -
Max. (Peak) VOL VOlP 

During Switching of Other Outputs See 5 1 Typ. @25·C 
(Output Under Test Not Switching) Fig. 1 

Input Capacitance Co - - 10 - 10 

Off-State Output Capacitance Co - - 15 - 15 

UNITS 

MHz 

ns 

ns 

ns 

UNITS 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

pF 

V 

pF 

pF 

"Min. is @ 5.5 V 
max. is @ 4.5 V 

§Cpo is used to determine the dynamic power consumption, per package. 
Po = Vee2 Cpo f; + :r Vee2Clf. '" VeeL'l.lee where f; = input frequency 

f. = output frequency min. is @ 5.25 V for 0 to +70·C 
max. is @ 4.75 V for 0 to +70·C Cl = output load capacitance 

Vee = supply voltage. 
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CD54n4AC647, CD54/74AC649 
CD54n4ACT647, CD54/74ACT649 

PARAMETER MEASUREMENT INFORMATION 

OUTPUT 
UNDER 

TEST F\--~------ - YOLP 

- ~-------- VOL 

NOTES: 
1. VOLP IS MEASURED WITH RESPECT TO A. GROUND 

REFERENCE NEAR THE OUTPUT UNDER TEST. 
2. INPUT PULSES HAVE THE FOLLOWING CHARACTERISTICS: 

PAR::;; 1 MHz,I," 3n., If = 3 ni, SKEW 1 M. 

3. A.F. FIXTURE WITH 70o-UHlI! DESIGN RULES REQUIRED. 
Ie SHOULD BE SOLDERED INTO TEST BOARD AND BYPASSED 
WITH 0.1 pF CAPACITOR. SCOPE AND PROBES REQUIRE 
7Oo-MHz BANDWIDTH. 

IZCS-421112 

Fig. 1 - Simultaneous switching transient waveforms. 

tr =3"5 

OUTPUT 
DISABLE 

OUTPUT:LOW 
TOOFFro~LO~W~ ______ 1 

INPUT LEVEL 

OUTPUTS_ 
ENABLED 

92C5-42651 

OTHER f 
INPUTS 

(TIED HIGH l 
OR LOW) 

OUTPUT 
DISABLE 

OUT 
WITH 
OPEN· 
DRAIN 

OUTPUT 

An (Bn) 
OR 

SELECT 

OUTPUT: OFF 

'SUIH .... r----

92CS-38405RI 

Fig. 2 - Data setup and hold times. 

If =3ns 

~~~~~~~~_~_~_~_~_~_,_,~N~~}J~EL 

--------VS 
-------10% 

GND 

__ OUTPUTS ~*,~-"O",UTPUTS __ .. --,OUTPUTS 

DISABLED ENABLED DISABLED 

92C9-42656 

2 Vee 

1-...... -4>--~--() OUT 

*FOR AC SERIES ONLY: WHEN Vee = 1.5 V. RL = 1 kQ 

92CS-426JO 

Fig. 3 - Open-drain propagation delay times and test circuit. 

CD54174AC CD54/74ACT 

Input Level Vec 3V 

Input Switching Voltage, Vs 0.5 Vee 1.5V 

Output Switching Voltage, Vs 0.5 Vec 0.5 Vee 
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CDS4n4AC651, CD54n4AC652 
CDS4n4ACT651, CD54n4ACT652 

Product Preview 

DtrAlg BO! 

Bl 
B2 

B3 DfTA 

:: PORT 

Octal-Bus Transceiver/Register, 3-State 
CD54fi4AC/ACT651 -Inverting 

PORT :: CD54fi4AC/ACT652 - Non-Inverting 
A6 
A7 

OEBA 
OEAB 

FLIP-FLOP I CAB CLOCK 

B6 
B7 

CLOCKS lCBACLOCK--":~---' 
s8~~E ISAB SOURCE---,,-!'---------' 

SELECTION lSBASOURCE---"'''------' PIN 24 = VCC 
INPUTS PIN 12 = GND 

Type Features: 
• Buffered inputs 

FUNCTIONAL DIAGRAM 
• Typical propagation delay: 

7.3 ns @ Vee = 5 V, TA = 25°C, CL = 50 pF 

The RCA CD54174AC651, -652 and CD54174ACT651, - 652 
are 3-state-octal-bus transceiver/registers that utilize RCA's 
new ADVANCED CMOS LOGIC technology. The CD54/74AC651 
and CD54174ACT651 have inverting outputs. The 
CD54174AC652 and CD54174ACT652 have non-inverting 
outputs. These devices consist of bus transceiver circuits, 
D-type flip-flops, and control circuitry arranged for 
multiplexed transmission of data directly from the data bus 
or from the internal storage registers. Output Enables OEAB 
and OEBA are provided to control the transceiver functions. 
SAB and SBA control pins are provided to select whether 
real-time or stored data is transferred. The circuitry used for 
select control will eliminate the typical decoding glitch that 
occurs in a multiplexer during the transition between stored 
and real-time data. A LOW input level selects real-time data, 
and a HIGH selects stored data. The following examples 
demonstrate the four fundamental bus-management 
functions that can be performed with the octal-bus 
transceivers and registers. 

Data on the A or B data bus, or both, can be stored in the 
internal 0 flip-flops by low-to-high transitions at the ap
propriate clock pins (CAB or CBA) regardless of the select 
or enable control pins. When SAB and SBA are in the real
time transfer mode, it is also possible to store data without 
using the internal D-type flip-flops by simultaneously ena
bling OEAB and OEBA. In this configuration, each output 
reinforces its input. Thus, when all other data sources to the 
two sets of bus lines are at high impedance, each set of bus 
lines will remain at its last state. 

The CD54AC/ACT651 and CD54AC/ACT652 are supplied 
in 24-lead dual-in-line ceramic packages (F suffix). The 
CD74AC/ACT651 and CD74AC/ACT652 are supplied in 
24-lead dual-in-line narrow-body plastic packages (EN 
suffix) and in 24-lead dual-in-line small-outline plastic 
packages (M suffix). 

Family Features: 
• Exceeds 2-kV ESD Protection - MIL-STD-883, 

Method 3015 
• SCR-Latchup-resistant CMOS process and circuit design 
• Speed of bipolar FAST'/AS/S with significantly 

reduced power consumption 
• Balanced propagation delays 
• AC types feature 1.5-V to 5.5-V operation and balanced 

noise immunity at 30% of the supply 
• ± 24-mA output drive current 

- Fanout to 15 FAST' ICs 
- Drives 5O-0hm transmission lines 

'FAST is a Trademark of Fairchild Semiconductor 
Corp. 

CAB 24 Vee 
SAB 23 C8A 

OE A8 22 S8A 

AO 4 21 OEBA 

AI 20 80 

A2 19 81 

A3 18 82 
A4 17 83 

A5 9 16 84 

A6 10 15 85 

A7 11 14 86 

GNO 12 13 87 

92CS-42678 

TERMINAL ASSIGNMENT 

File Number 1974 
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_____________________________ Technical Data 

INPUTS 

CD54/74AC651, CD54/74AC652 
CD54/74ACT651, CD54/74ACT652 

FUNCTION TABLE 

DATA I/O OPERATION OR FUNCTION 
OE.B OEB• CAB CBA SAB SBA AOTHRUA7 BOTHRU B7 651 652 

L H H orL H or L X X Isolation" Isolation" 
L H ---1" ---1" X X 

Input Input 
Store A and B Data Store A and B Data 

X H ---1" H or L X X Input Unspecifiedt Store A, Hold B Store A, Hold B 
H H ---1" ---1" X:j: X Input Output Store A in both reaisters Store A in both reaisters 
L X H orL ---1" X X Unspecifiedt Input Hold A, Store B Hold, A Store B 
L L ---1" ---1" X X:j: Output Input Store B in both reaisters Store B in both registers 
L L X X X L Real-Time B Data to A Bus Real-Time B Data to A Bus 
L L X HorL X H 

Output Input 
Stored B Data to A Bus Stored B Data to A Bus 

H H X X L X Real-Time A Data to B Bus Real-Time A Data to B Bus 
H H H or L X H X 

Input Output 
Stored A Data to B Bus Stored A Data to B Bus 

H L H orL HorL H H Output 
Stored A Data to B Bus and Stored A Data to B Bus 

Output Stored B Data to A bus Stored B Data to A Bus 

"To prevent excess currents in the High-Z (isolation) modes, all 110 terminals should be terminated with 10k!) to 1M!) resistors. 

t The data output functions may be enabled or disabled by various signals at the OEAs or DE .. inputs. Data input functions are always 
enabled, i.e., data at the bus pins will be stored on every low-to-high transition on the clock inputs. 

:j: Select control = L: clocks can occur simultaneously. 
Select control = H: clocks must be staggered in order to load both registers. 

MAXIMUM RATINGS, Absolute-Maximum Values: 
DC SUPPLY-VOLTAGE (Vee) ••.•.•..•................•••..•..•••...•......•.....•...................•..•. -0.5 to 6 V 
DC INPUT DIODE CURRENT, 1,K (for V, < -0.5 V or V, > Vee + 0.5 V) •.••..................••.•...............• ±20 mA 
DC OUTPUT DIODE CURRENT, 10K (for Vo < -0.5 V or Vo > Vee + 0.5 V) ....•..........•..•.•.•............... ±50 mA 
DC OUTPUT SOURCE OR SINK CURRENT per Output Pin, 10 (for Vo > -0.5 V or Vo < Vee + 0.5 V) ...••......... ±50 mA 
DC Vee or GROUND CURRENT (Icc or IGNo) ............................................................... ±100 mA' 

PO~~~ .D!S~:~~';',~;~R(;~g~~g~ fv~~ F) ........................................••...............•.... 500 mW I 
For T. = +100 to +125°C (PACKAGE TYPE F) •..................••.......... Derate Linearly at 8 mW/oC to 300 mW 
For T. ~ -40 to +100°C (PACKAGE TYPE E) ............................................................. 500 mW 
For T. = +100 to t125°C (PACKAGE TYPE E) •................••.....•.•.... Derate Linearly at 8 mW/oC to 300 mW 
For T. = -40 to +70°C (PACKAGE TYPE M) .............................................................. 400 mW 
For T. = +70 to +125°C (PACKAGE TYPE M) ...................•...•.••..... Derate Linearly at 6 mW/oC to 70 mW 

OPERATING-TEMPERATURE RANGE (T.): 
PACKAGE TYPE F ..••...•....•.••...............••.....•.....•............•..••..........•....•. -55 to +125°C 
PACKAGETYPEE,M ............................................................................ -40to+125°C 

STORAGE TEMPERATURE (T, .. ) .•.....•.••..••.....•............•......•..............•............. -65 to +150°C 
LEAD TEMPERATURE (DURING SOLDERING): 

At distance 1/16 ± 1/32 in. (1.59 ± 0.79 mm) from case for 10 s maximum •.............••...•••.............• +265°C 
Unit inserted into PC board min. thickness 1/16 in. (1.59 mm) with solder contacting lead tips only ...•......... +300°C 

"(For up to 4 outputs per device; add ± 25 mA for each additional output.) 

RECOMMENDED OPERATING CONDITIONS: 
For maximum reliability, nonnal operating conditions should be selected so that operation is always within the 
following ranges: 

LIMITS 
CHARACTERISTICS 

MIN. MAX. 

Supply-Voltage Range, Vee": 
(For T. = Full Package-Temperature Range) 

AC Types 1.5 5.5 
ACT Types 4.5 5.5 

DC Input or Output Voltage, V" Vo 0 Vcc 

Operating Temperature, T.: 
CD74 Types -40 +125 
CD54 Types -55 +125 

Input Rise and Fall Slew Rate, dVdv 
at 1.5 V to 3 V (AC Types) 0 50 
at 3.6 V to 5.5 V (AC Types) 0 20 
at 4.5 V to 5.5 V (ACT Types) 0 10 

"Unless otherwise specified, all voltages are referenced to ground. 

UNITS 

V 
V 

V 

°C 
°C 

ns/V 
ns/V 
ns/V 
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CD54/74AC651, CD54n4AC652 
CD54/74ACT651, CD54/74ACT652 

STATIC ELECTRICAL CHARACTERISTICS: AC Series 

TEST CONDITIONS 
CHARACTERISTICS Vee 

V, 10 (V) 

(V) (mA) 
MIN. 

High-Level Input 1.5 1.2 
Voltage V'H 3 2.1 

5.5 3.85 

Low-Level Input 1.5 -
Voltage V'L 3 -

5.5 -
High-Level Output -0.05 1.5 1.4 

Voltage VOH -0.05 3 2.9 
V'H 
or -0.05 4.5 4.4 
V'L -4 3 2.58 

-24 4.5 3.94 

# -75 5.5 -. -50 5.5 -
Low-Level Output 0.05 1.5 -

Voltage VOL 
V'H 0.05 3 -

or 0.05 4.5 -

V'L 12 3 -
24 4.5 -

# 75 5.5 -. 50 5.5 -

Input Leakage Vee 
Current I, or 5.5 -

GND 
3-State V'H 

Leakage or 
Current loz V'L 

Vo= 5.5 -
Vee 
or 

GND 
Quiescent Supply Vee 

Current, MSI Icc or 0 5.5 -
GND 

AMBIENT TEMPERATURE (TA) - ·C 

+25 010+70 -4010 +125(74) 
-4010 +85 -55 10 +125(54) UNITS 

MAX. MIN. MAX. MIN. MAX. 

- 1.2 - 1.2 -
- 2.1 - 2.1 - V 
- 3.85 - 3.85 -
0.3 - 0.3 - 0.3 
0.9 - 0.9 - 0.9 V 
1·65 - 1.65 - 1.65 

- 1.4 - 1.4 -

- 2.9 - 2.9 -
- 4.4 - 4.4 -

- 2.48 - 2.4 - V 

- 3.8 - 3.7 -
- 3.85 - - -

- - - 3.85 -

0.1 - 0.1 - 0.1 

0.1 - 0.1 - 0.1 

0.1 - 0.1 - 0.1 

0.36 - 0.44 - 0.5 V 

0.36 - 0.44 - 0.5 

- - 1.65 - -
- - - - 1.65 

±0.1 - ±1 - ±1 pA 

±D.5 - ±5 - ±10 pA 

8 - 80 - 160 pA 

#Test one output at a time for a 1-second maximum duration. Measurement is made by forcing current and measuring voltage to minimize 
power dissipation. 

'Test verifies a minimum SO-ohm transmission-line-drive capability for 74AC/ACT Series, 75 ohms for 54AC/ACT Series. 
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CD54/74AC651, CD54/74AC652 
CD54/74ACT651, CD54/74ACT652 

STATIC ELECTRICAL CHARACTERISTICS: ACT Series 

AMBIENT TEMPERATURE (TA) - °C 

TEST CONDITIONS +25 o to +70 -40 to +125(74) 
CHARACTERISTICS Vee -40 to +85 -55 to +125(54) UNITS 

V, 10 (V) 

(V) (mA) MIN. MAX. MIN. MAX. MIN. MAX. 

High-Level Input 4.5 
Voltage V,H to 2 - 2 - 2 - V 

5.5 

Low-Level Input 4.5 
Voltage V,L to - 0.8 - 0.8 - 0.8 V 

5.5 

High-Level Output V,H -0.05 4.5 4.4 - 4.4 - 4.4 -
Voltage VOH or 

V,L -24 4.5 3.94 - 3.8 - 3.7 -
# -75 5.5 - - 3.85 - - - V 

. -50 5.5 - - - - 3.85 -
Low-Level Output V,H 0.05 4.5 - 0.1 - 0.1 - 0.1 

Voltage VOL or 
V,L 24 4.5 - 0.36 - 0.44 - 0.5 V 
# 75 5.5 - - - 1.65 - -. 50 5.5 - - - - - 1.65 

Input Leakage V", 
Current I, or 5.5 - ±0.1 - ±1 - ±1 f.lA 

GND 
3-State V,H 

Leakage or 
Current loz V,L 

Vo= 5.5 - ±0.5 - ±5 - ±10 f.lA 
Vee 
or 

GND 
Quiescent Supply Vee 

Current, MSI lee or 0 5.5 - 8 - 80 - 160 f.lA 
GND 

Additional Quiescent Supply 
4.5 Current per Input Pin Vee-2.1 to - 2.4 - 2.8 - 3 mA 

TTL Inputs High alee 
1 Unit Load 5.5 

#Test one output at a time for a 1-seeond maximum duration. Measurement is made by forcing current and measuring voltage to minimize 
power dissipation. 

'Test verifies a minimum 5O-ohm transmission-line-drive capability for 74AC/ACT Series, 75 ohms for 54AC/ACT Series. 

ACT INPUT LOADING TABLE 

INPUT UNIT LOAD* 

CAB, CBA 1.25 
SAB, SBA 1.2 

OEAB 0.67 
OEBA 1.17 

An, Bn 0.4 
.. 

'Unot load IS Alec lImIt specIfIed on StatIc 
Characteristics Chart, e.g., 2.4 rnA max. @25°C. 
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CD54/74AC651, CD54n4AC652 
CD54/74ACT651, CD54/74ACT652 

PREREQUISITE FOR SWITCHING: AC Series 

Vee CHARACTERISTICS SYMBOL (V) 

Maximum Frequency fmax 1.5 
3.3' 
5t 

Setup Time tsu 1.5 
Data to Clock 3.3 

5 

Hold Time 1.5 
Data to Clock tH 3.3 

5 

Clock Pulse 1.5 
Data to Clock tw 3.3 

5 

SWITCHING CHARACTERISTICS: AC Series; I" I, = 3 ns, CL = 50 pF 

Vee CHARACTERISTICS SYMBOL (V) 

Propagation Delays: 
Store A Data to B Bus tPLH 1.5 
Store B Data to A Bus tPHL 3.3' 

646 5t 

Store A Data to B Bus 
tPlH 

1.5 
Store B Data to A Bus 

tPHL 
3.3 

648 5 

A Data to B Bus 
tPLH 

1.5 
B Data to A Bus 3.3 

646 tPHL 5 

A Data to B Bus 
tPLH 

1.5 
B Data to A Bus 3.3 

648 tPHL 5 

Select to Data 
tPlH 

1.5 
646 3.3 

tPHL 5 

Select to Data 
tPLH 

1.5 
648 3.3 

tPHL 5 

3-State Enabling/ tPZL 1.5 Disabling Time tPZH 3.3 Bus to Output or tpLZ 
5 Register to Output tPHZ 

Power Dissipation Capacitance Cpo§ -
Min. (Valley) VOH VOHV 

During Switching of Other Outputs See 5 
(Output Under Test Not Switching) Fig. 1 

Max. (Peak) VOL VoLP 
During Switching of Other Outputs See 5 
(Output Under Test Not Switching) Fig. 1 

Input Capacitance C, -
3-State Output Capacitance Co -

010+70°C -4010 +125°C(74) 
-4010 +85°C -5510 +125°C(54) UNITS 

MIN. MAX. MIN. MAX. 

- -
- - MHz 
- -
- -
- - ns 
- -
- -
- - ns 
- -
- -
- - ns 
- -

o to +70°C -40 to +125° C(74) 
-40 to +85°C -55 to +125°C(5<1i UNITS 

MIN. MAX. MIN. MAX. 

- 174 - 194 
4.2 19.5 4 21.7 ns 
2.8 13.9 2.7 15.5 

- 174 - 194 
4.2 19.5 4 21.7 ns 
2.8 13.9 2.7 15.5 

- 159 - 178 
3.8 17.8 3.7 19.9 ns 
2.6 12.7 2.4 14.2 

- 159 - 178 
3.8 17.8 3.7 19.9 ns 
2.6 12.7 2.4 14.2 

- 174 - 194 
4.2 19.5 4 21.7 ns 
2.8 13.9 2.7 15.5 

- 174 - 194 
4.2 19.5 4 21.7 ns 
2.8 13.9 2.7 15.5 

- 174 - 194 
4.2 20.9 4 23.3 ns 
2.8 13.9 2.7 15.5 

pF 

4 Typ.@25°C V 

4 Typ.@25°C V 

- 10 - 10 pF 

- 15 - 15 pF 

*3.3 V: min. is @ 3.6 V 
max. is@3V 

§Cpo is used to determine the dynamic power consumption, per package. 
Po = Vee2 Cpo f, + l: (Vcc2CLfo) where f, = input frequency 

fo = output frequency t5 V: min. is @ 5.5 V 
max. is @ 4.5 V 

5 V: min. is@ 5.25 V for 0 to +70°C 
max. is@4.75VforOto+70°C 

CL = output load capacitance 
Vcc'= supply voltage. 
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CD54/74AC651, CD54/74AC652 
CD54/74ACT651, CD54/74ACT652 

PREREQUISITE FOR SWITCHING: ACT Series 

Vee 
o to +70°C -40 to +125°C(74) 

CHARACTERISTICS SYMBOL -40 to +85°C -55 to +125° C(54) UNITS (V) 
MIN. MAX. MIN. MAX. 

Maximum Frequency fmax 5' - - MHz 

Setup Time 
tsu 5 - - ns Data to Clock 

Hold Time 
tH 5 -

Data to Clock - ns 

Clock Pulse 
tw 5 - -Width ns 

'5 V: min. is @ 4.5 V 
5 V: min. is@ 4.75 V for 0 to +70°C 

SWITCHING CHARACTERISTICS: ACT Series; t" tf = 3 ns, CL = 50 pF 

CHARACTERISTICS 

Propagation Delays: 
Store A Data to B Bus 
Store B Data to A Bus 

646 

Store A Data to B Bus 
Store B Data to A Bus 

646 

A Data to B Bus 
B Data to A Bus 

646 

A Data to B Bus 
B Data to A Bus 

646 

Select to Data 
646 

Select to Data 
648 

3-State Enabling/ 
Disabling Time 
Bus to Output or 
Register to Output 

Power Dissipation Capacitance 

Min. (Valley) 
During Switching of 
Other Outputs (Output 
Under Test Not 
Switching) 

Max. (Peak) 
During Switching of 
Other Outputs (Output 
Under Test Not 
Switching) 

Input Capacitance 

3-State Output Capacitance 

'5 V: min. is @ 5.5 V 
max. is @ 4.5 V 

5 V: min. is @ 5.25 V for 0 to +70°C 
max. is @4.75 V for 0 to +70°C 

VOH 

VOL 

Vee 
o to +70°C -40 to +125°C(74) 

SYMBOL -40 to +85°C -55 to +125°C(54) UNITS (V) 
MIN. MAX. MIN. IIr1AX. 

tPLH 5' 2.8 13.9 2.7 15.5 
tpHL ns 

tPLH 5 2.8 13.9 2.7 15.5 ns 
tPHL 

tPLH 5 2.6 12.7 2.4 14.2 ns 
tPHL 

tPLH 5 2.6 12.7 2.4 14.2 ns 
tPHL 

tPLH 5 2.8 13.9 2.7 15.5 ns 
tPHL 

tpLH 
5 2.8 13.9 2.7 15.5 ns 

tPHL 

tPZL 
tPZH 5 2.8 13.9 2.7 15.5 ns 
tpLZ 
tPHz 

Cpo§ - pF 
, 

VOHV 
See 5 4 Typ.@25°C V 

Fig. 1 

VOLP 
See 5 1 Typ. @25°C V 

Fig. 1 

C, - - 10 - 10 pF 

Co - - 15 - 15 pF 

§Cpo is used to determine the dynamic power consumption, per package. 
Po = Vee2 Cpo f, + I Vee2CLfo + Veet.lee where f, = input frequency 

fo = output frequency 
CL = output load capacitance 

Vee = supply voltage. 
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CD54/74AC651, CD54n4AC652 
CD54n4ACT651, CD54n4ACT652· 

PARAMETER MEASUREMENT INFORMATION 

~
--u~--- YOH I \ 

OTHER 
OUTPUTS 

______ , . \---- VOL 

OUTPUT 
UNDER 
TEST _ _ _ _ _ _ _ _ _ _ VOLP 

~-------- VOL 

NOTES: 
1. VOHV AND YOLP ARE MEASURED WITH RESPECT TO A GROUND 

REFERENCE NEAR THE OUTPUT UNDER TEST. 
2. INPUT PULSES HAYE THE FOLLOWING CHARACTERISTICS: 

PRR s1 MHz. I, = 3 ns, I, = 3 ns, SKEW 1 nso 
3. A.F. FIXTURE WITH roo-MHz DESIGN RULES REQUIRED. 

Ie SHOULD BE SOLDERED INTO TEST BOARD AND BYPASSED 
WITH 0.1 JJf CAPACITOR. SCOPE AND PROBES REQUIRE 
700-MHz BANDWIDTH. 

92CS-42406 

Fig. 1 - Simultaneous switching transient waveforms. 

DATA A(B) V, 
GND 

AC I ACT 652 

Fig. 3 - Propagation delay times. 

OUTPUT 

CL 

O~6:~T 150 pF 

"FOR AC SERIES ON LV: WHEN 

Vee "1.5V.RL"1 kn 

92CS-42389 

92C5-42680 

• OUTPUT: LOW 
TO OFF TO LOW 

tPLzl tPZL~ ___ Vs 

tPHZ~ ------ --t~;H-1--·0.2 VCCVOL(*GND) 

-....,.----......... vOH (,.VCC) 
OUTPUT: HIGH i'::.-----------V '0.8VCC 

TO OFF TO HIGH I~· Jr---. Vs 

OUTPUTS----J- OUTPUTS ~ OUTPUTS 
--ENABLED DISABLED ENABLED 

OTHER I 
INPUTS 

(TIED HIGH 1 
OR LOW) \ 

OUTPUT 
DISABLE 

0-0 GND (tPHZ. tPZH) 
0--0 OPEN (tPHL. tpLH) 

C>-{) 2 V CC (tPLZ. tPzLl. 
5"::'L Q". (OPEN DRAIN) OUT 

WITH 
3·STATE f--..-..... -.--O OUT 
OUTPUT 

5000' 
RL 

92CM-42405 

"FOR AC SERIES ONLY: WHEN Vee -1.5V.RL"1 kO 

Fig. 2 - Three-state propagation delay waveforms and test circuit. 

INPUT 
LEVEL 

tsU{H}-.-~---

92CS-38405RI 

. Fig. 4 - Data setup and hold times. 

CD54174AC CD54174ACT 

Input Level Vee 3V 

Input Switching Voltage. Vs 0.5 Vee 1.5 V 

Output Switching Voltage. Vs 0.5 Vee 0.5 Vee 

Fig . .s - Test circuil. 
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_____________________________ Technical Data 

Product Preview CD54n4AC653, CD54n4AC654 
CD54n4ACT653. CD54n4ACT654 

DlTA1~ j 
PORT A5 9 

BOj 

Bl 
B2 

B3 DfTA 
B4 PORT 
B5 

Octal-Bus Transceiver/Register, 
Open-Drain (A Side), 3-State (B Side) 
CD54174AC/ACT653 -Inverting 

B6 
B7 

CD54/74AC/ACT654 - Non-Inverting A6-----<f-to- 10 
A7 11 

5E SA 2«1 rrT"1--rT 
OEAS 3 

FLiP-FLOP(CAB CLOCK 
Type Features: 

CLOCKS CBA CLOCK:----":;---

S8~~E (SABSOURCE--;;2~2--- PIN24=VCC 

• Buffered inputs 

s~~Ij.~~~N SBASOURCE---""---- PIN 12 = GND 
• Typical propagation delay: 

7.3 ns@ Vee = 5 V, TA = 25°C, CL = 50 pF 

FUNCTIONAL DIAGRAM 

The RCA CD54174AC653, -654 and CD54174ACT653, -654 
are octal-bus transceiver/registers that utilize RCA's new 
ADVANCED CMOS LOGIC technology. The CD54/74AC653 
and CD54174ACT653 are inverting types having open drains 
on the A outputs and 3-state outputs on the B side. The 
CD54174AC654 and CD54174ACT654 differ only in that these 
are non-inverting types. These devices consist of bus trans
ceiver circuits, D-type flip-flops, and control circuitry ar
ranged for multiplexed transmission of data directly from 
the data bus or from the internal storage registers. Output 
E.nables OEAB and OEBA are provided to control the 
transceiver functions. SAB and SBA control pins are pro
vided to select whether real-time or stored data is trans
ferred. The circuitry used for select control will eliminate the 
typical decoding glitch that occurs in a multiplexer during 
the transition between stored and real-time data. A LOW 
input level selects real-time data, and a HIGH selects stored 
data. The following examples demonstrate the four fun
damental bus-management functions that can be per
formed with the octal-bus transceivers and registers. 

Data on the A or B data bus, or both, can be stored in the 
internal D flip-flops by low-to-high transitions at the appro
priate clock pins (CAB or CBA) regardless of the select or 
enable control pins. When SAB and SBA are in the real-time 
transfer mode, it is also possible to store data without using 
the internal D-type flip-flops by simultaneously enabling 
OEAB and Oi:BA• In this configuration, each output reinforces 
its input. Thus, when all other data sources to the two sets 
of bus lines are at high impedance, each set of bus lines will 
remain at its last state. 

The CD54AC/ACT653 and CD54AC/ACT654 are supplied in 
24-lead dual-in-line ceramic packages (F suffix). The 
CD74AC/ACT653 and CD74AC/ACT654 are supplied in 24-
lead dual-in-line narrow-body plastic packages (EN suffix) 
and in 24-lead dual-in-line small-outline plastic packages (M 
suffix). 

Family Features: 
• Exceeds 2-kV ESD Protection - MIL-STD-883, 

Method 3015 
• SCR-Latchup-resistant CMOS process and circuit design 
• Speed of bipolar FAST*/AS/S with significantly 

reduced power consumption 
• Balanced propagation delays 
• AC types feature 1.5 V to 5.5 V operation and balanced 

noise immunity at 30% of the supply I 
• ± 24 mA output drive current 

- Fanout to 15 FAST'ICs 
- Drives 50-ohm transmission lines 

'FAST is a Trademark of Fairchild Semiconductor 
Corp. 

CAB 24 Vee 
SAB 23 eBA 

OE AB 22 SBA 

AO 4 21 oe:BA 
AI 5 20 BO 

A2 S 19 Bl 

A3 18 B2 
A4 8 17 83 

A5 9 IS B4 

AS 10 15 B5 

A7 II 14 BS 

GND 12 13 B7 

92CS-42678 

TERMINAL ASSIGNMENT 

File Number 1975 
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CD54/74AC653, CD54n4AC654 
CD54/74ACT6~3, CD54/74ACT654 

FUNCTION TABLE 

INPUTS DATA I/O 
OEAB OEBA CAB CBA SAB SBA AD THRU A7 BO THRU B7 

L H HorLHorL X X 
L H ,-F J- X 'X 

X H -F,H or L X X 
H H ~.J-xt X 
L X HorL -F X X 
L L -F -F X· xt 
L L X X X L 
L L X H or L X H 
H H X X L X 
H H H or L X H X 

H L HorL HorL H H 

Input 

Input 
Input 

Unspecifiedt 
Output 

Output 

Input 

Output 

Input 

Unspecifiedt 
Output 
Input 
Input 

Input 

Output 

Output 

OPERATION OR FUNCTION 
653 

Isolation' 
Store A and B Data 

Store A, Hold B 
Store A in both registers 

Hold A; Store B 
Store B in both registers 

Real-Time B Data to A Bus 
Stored B Data to A Bus 

Real-Time A Data to B Bus 
Stored A Data to B Bus 

654 
Isolation' 

Store A and B Data 
Store A, Hold B 

Store A in both registers 
Hold, A Store B 

Store B in both registers 
Real-Time B Data to A Bus 

Stored B Data to A Bus 
Real-Time A Data to B Bus 

Stored A Data to B Bus 
Stored A Data to B Bus and Stored A Data to B Bus and 

Stored B Data to A bus Stored B Data to A Bus 

, To prevent excess currents in the High-Z (isolation) modes, all 1/0 terminals should be terminated with 10kCl to 1MCl resistors. 

t The data output functions may be enabled or disabled by various signals at the OEA. or OEBA inputs. Data input functions are always 
enabled, I.e., data at the bus pins will be stored on every low-to-high transition on the clock inputs. * Select control = L: clocks can occur Simultaneously. 
Select control = H: clocks must be staggered in order to load both registers. 

MAXIMUM RATINGS, Absolute-Maximum Values: 
DC SUPPLY-VOLTAGE (Vcc) .•...................•.. ' ....•..••....••.•.....•...••.••.•...........•....••.. -0.5 to 6 V 
DC INPUT DIODE CURRENT, 1,K (for V, < -0.5 V or V, > Vcc + 0.5 V) .......................................... ±20 mA 
DC OUTPUT DIODE CURRENT, 101( (for Va < -0.5 V or Va > Vcc + 0.5 V) ......................•...••.......... ±50 mA 
DC OUTPUT SOURCE OR SINK CURRENT per Output Pin, 10 (for Va > -0.5 V or Va < Vee + 0.5 V) •••.•..•.••... ±50 mA 
DC Vee or GROUND CURRENT(lcc or IGNo) ............................................................... ±100 mAo 
POWER DISSIPATION PER PACKAGE (Po): 

For TA = -55 to +100°C (PACKAGE TYPE F) .............................................................. 500 mW 
For TA = +100 to +125°C (PACKAGE TYPE F) ............................... Derate Linearly at 8 mWfOC to 300 mW 
For TA = -40 to +100°C (PACKAGE TYPE E) ............................................................. 500 mW 
For TA = +100 to +125°C (PACKAGE TYPE E) ....•....................•...•• Derate Linearly at 8 mW/oC to 300 mW 
For T A = -40 to+ 70° C (PACKAGE TYPE M) .............................................................. 400 mW 
For TA = +70 to +125°C (PACKAGE TYPE M) ..••..•...•••......•.•......•... Derate Linearly at 6 mW/DC to 70mW 

OPERATING-TEMPERATURE RANGE (TA): 
PACKAGE TYPE F ••..........•....••.....•.....................•...........•........•........••. -55 to +125°C 
PACKAGE TYPE E, M ..................................••.....••••.•..••...............•...•.•... -40 to +125°C 

STORAGE TEMPERATURE (Ts,,) ••••.•••••...••••••.••..•••..••.••• , ••.•••.••••..•••...•••••.••••..••• -65 to +150°C 
LEAD TEMPERATURE (DURING SOLDERING): 

At distance 1/16 ± 1/32 in. (1.59 ± 0.79 mm) from case for 10 s maximum ..............•...•.•.•••..••••••... +265DC 
Unit inserted into PC board min. thickness 1/16 in. (1.59 mm) with solder contacting lead tips only .......•..... +300°C 

• (For up to 4 outputs per device; add ± 25 rnA for each additional output.) 

RECOMMENDED OPERATING CONDITIONS: 
For maximum reliability, normal operating conditions should be selected so that operation is always within the 
following ranges: 

LIMITS 
CHARACTERISTICS 

MIN. MAX. 

Supply-Voltage Range, Vcc': 
(For TA = Full Package-Temperature Range) 

ACTypes 1.5 5.5 
ACT Types 4.5 5.5 

DC Input or Output Voltage, V" Va '0 Vcc 

Operating Temperature, TA: 
CD74 Types -40 +125 
CD54 Types -55 +125 

Input Rise and Fall Slew Rate, dVdv 
at 1.5 V to 3 V (AC Types) 0 50 
at 3.6 V to 5.5 V (AC Types) 0 20 
at 4.5 V to 5.5 V (ACT Types) 0 10 

'Unless otherwise specified, all voltages are referenced to ground. 

UNITS 

V 
V 

V 

DC 
DC 

nsN 
nsN 
nsN 
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____________________________ Technlcal Data 

CD54/74AC653, CD54/74AC654 
CD54n4ACT653, CD54/74ACT654 

STATIC ELECTRICAL CHARACTERISTICS: AC Series 

AMBIENT TEMPERATURE (T A) - 0 C 

TEST CONDITIONS +25 o to +70 -40 to +125(74) 
CHARACTERISTICS Vee -40 to +85 -55 to +125(54) UNITS 

V, 10 (V) 

(V) (mA) MIN. MAX. MIN. MAX. MIN. MAX. 

High-Level Input 1.5 1.2 - 1.2 - 1.2 -
Voltage V'H 3 2.1 - 2.1 - 2.1 - V 

5.5 3.85 - 3.85 - 3.85 -

Low-Level Input 1.5 - 0.3 - 0.3 - 0.3 
Voltage V'L 3 - 0.9 - 0.9 - 0.9 V 

5.5 - 1.65 - 1.65 - 1.65 

High-Level Output -0.05 1.5 1.4 - 1.4 - 1.4 -
Voltage (8 Side) VOH -0.05 3 2.9 

V'H - 2.9 - 2.9 -
or -0.05 4.5 4.4 - 4.4 - 4.4 -
V'L -4 3 2.58 - 2.48 - 2.4 - V 

-24 4.5 3.94 - 3.8 - 3.7 -

# -75 5.5 - - 3.85 - - -. -50 5.5 - - - - 3.85 -
Low-Level Output 0.05 1.5 - 0.1 - 0.1 - 0.1 

Voltage VOL 
V'H 0.05 3 - 0.1 - 0.1 - 0.1 

or 0.05 4.5 - 0.1 - 0.1 - 0.1 

V'L 12 3 - 0.36 - 0.44 - 0.5 V 

24 4.5 - 0.36 - 0.44 - 0.5 

# 75 5.5 - - - 1.65 - -. 50 5.5 - - - - - 1.65 

Input Leakage Vee 
Current I, or 5.5 - ±0.1 - ±1 - ±1 IJA 

GND 
3-State or V'H 

Off-State Leakage or 
Current loz V'L 

Vo= 5.5 - ±0.5 - ±5 - ±10 IJA 
Vee 
or 

GND 
Quiescent Supply Vee 

Current, MSI Icc or 0 5.5 - 8 - 80 - 160 IJA 
GND 

#Test one output at a time for a I-second maximum duration. Measurement is made by forcing current and measuring voltage to minimize 
power dissipation. 

'Test verifies a minimum 50-ohm transmission-line-drive capability for 74AC/ACT Series, 75 ohms for 54AC/ACT Series. 
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CD54n4AC653, CD54/74AC654 
CD54/74ACT653, CD54/74ACT654 

STATIC ELECTRICAL CHARACTERISTICS: ACT Series 

TEST CONDITIONS 
CHARACTERISTICS Vee 

V, 10 (V) 

(V) (mA) 
MIN. 

High-Level Input 4.5 
Voltage V,H to 2 

5.5 

Low-Level Input 4.5 
Voltage V,L to -

5.5 

High-Level Output V,H -0.05 4.5 4.4 
Voltage (B Side) VOH or 

V,L -24 4.5 3.94 

# -75 5.5 -. -50 5.5 -
Low-Level Output V,H 0.05· 4.5 -

Voltage VOL or 

V'L 24 4.5 -
# 75 5.5 -. 50 5.5 -

Input Leakage Vee 
Current I, or 5.5 -

GND 
3-State or Off-State V'H 

Leakage or 
Current 102 V'L 

Vo= 5.5 -
Vce 
or 

GND 
Quiescent Supply Vee 

Current, MSI Ice or 0 5.5 -
GND 

Additional Supply 
4.5 Current per Input Pin, Vee-2.1 to -

TTL Inputs High dice 
1 Unit Load 5,5 

AMBIENT TEMPERATURE (T.J - 0 C 

+25 010 +70 -4010 +125(74) 
-4010 +85 -55 to +125(54) UNITS 

MAX. MIN. MAX. MIN. MAX. 

- 2 - 2 - V 

0.8 - 0.8 - 0.8 V 

- 4.4 - 4.4 -
- 3.8 - 3.7 -

V 
- 3.85 - - -
- - - 3.85 -
0.1 - 0.1 - 0.1 

0.36 - 0.44 - 0.5 
V 

- - 1.65 - -
- - - - 1.65 

±0.1 - ±1 - ±1 pA 

±0.5 - ±5 - ±10 pA 

8 - 80 - 160 pA 

2.4 - 2.8 - 3 mA 

#Test one output at a time for a 1-second maximum duration. Measurement is made by forcing current and measuring voltage to minimize 
power dissipation. 

'Test verifies a minimum 50-ohm transmission-line-drive capability for 74AC/ACT Series, 75 ohms for 54AC/ACT Series. 

ACT INPUT LOADING TABLE 

INPUT UNIT LOAD* 

CAB,CBA 1.25 
SAB, SBA 1.2 

OEAB 0.67 
OEBA 1.17 

An,Bn 0.4 

'Unit load is Alec limit specified in Static 
Characteristics Chart, e.g., 2.4 mA max. @25°C. 
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PARAMETER MEASUREMENT INFORMATION 

~
---u~---\ YOH 

OTHER 
OUTPUTS 

______ 1 \ ____ YOL 

OUTPUT 
UNDER 

\---.. "- YOH ..------- - ---V_ - - YOHV 

TEST _ _ _ _ _ _ _ _ _ _ YOlP 

~--------VOL 

NOTES: 
1. VOHV AND VOLP ARE MEASURED WITH RESPECT TO A GROUND 

REFERENCE NEAR THE OUTPUT UNDER TEST. 
2. INPUT PULSES HAYE THE FOLLOWING CHARACTERISTICS: 

PAR S 1 MHz, 'r" 3 nS,lf" 3 nl, SKEW 1 nl. 
3. A.F. FIXTURE WITH 7OG-MHz DESIGN RULES REQUIRED. 

Ie SHOULD BE SOLDERED INTO TEST BOARD AND BYPASSED 
WITH 0.1 JJf CAPACITOR. SCOPE AND PROBES REQUIRE 
700-MHz BANDWIDTH. 

92.CS-42406 

Fig. 1 - Simultaneous switching transient waveforms. 

PREREQUISITE FOR SWITCHING: AC Series 

CHARACTERISTICS SYMBOL 

Maximum Frequency fmax 

Setup Time 
Data to Clock tsu 

Hold Time 
Data to Clock tH 

Clock Pulse 
Data to Clock tw 

, 3.3 V: min_ is @ 3 V 
t 5 V: min. is @ 4.5 V 

5 V: min. is @ 4.75 V for 0 to +70·C 

CD54/74AC653, CD54/74AC654 
CD54n4ACT653, CD54/74ACT654 

INPUT LEVEL 1,=
3n1 1l \f= Hnl 

gl~~~~~J---~------------------*---------~--~---------=~~:: 
OUTPUT: LOW 

TO OFF TO LOW 

1PLZl IPZL~ ___ Vs 

GND 

~ -----------1--_0.2veeVOLI,.GND) 

1PHZ=:l IpZH 

OUTPUT=:-:H7:I'::G7:H:------..~-----------.!I' -0.8 Vee VOH I,. Vee) 

TO OFF TO HIGH I~ /1---- Vs 

OUTPUTS-L---- OUTPUTS ~ OUTPUTS 
--ENABLED DISABLED ENABLED 

OTHER I 
INPUTS 

ITIEO HIGH 1 
OR LOW) \ 

OUTPUT 
DISABLE 

OUT 
WITH 

3-STATE 
OUTPUT 

0--0 GND IIPHZ, IPZH) 

0--() OPEN (IPHL, IPLH) 
0-() 2 Vee (IPLZ, IpzLl, 

5~L 0' (OPEN DRAIN) 

r-...... -<i~~--o OUT 

5000' 
RL 

92CM-42405 

'FOR AeSERIES ONLY: WHEN Vee ~ 1.5 V, RL ~ 1 kO 

Fig. 2 - Three-state propagation delay waveforms and test circuit (8 outputs). 

Vee 
o to +70·C -40 to +125·C(74) 

-40 to +85·C -55 to +125· C(54) UNITS (V) 
MIN. MAX. MIN. MAX. 

1.5 - -
3.3' - - MHz 
5t - -

1.5 - -
3.3 - - ns 
5 - -

1.5 - -
3.3 - - ns 
5 - -

1.5 - -
3.3 - - ns 
5 - -
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CD54n4AC653, CD54/74AC654 
CD54/74ACT653, CD54/74ACT654 

SWITCHING CHARACTERISTICS: AC Series; t" tf = 3 ns, CL = 50 pF 

Vee CHARACTERISTICS SYMBOL (V) 

Propagation Delays: 
tPLH 

1.5 
Stored A Data to B Bus (653) 3.3' 
Stored A Data to B Bus (654) tPHL 

5t 

1.5 
tPZL 3.3 

Stored B Data to A Bus (653) 5 

Stored B Data to A Bus (654) 1.5 
tpLZ 3.3 

5 

A Data to B Bus (653) 
tPLH 

1.5 
A Data to B Bus (654) 

tPHL 
3.3 
5 

1.5 
tPZL 3.3 

B Data to A Bus (653) 5 

B Data to A Bus (654) 1.5 
tPLZ 3.3 

5 

Select to Data (B Bus) 
tPLH 

1.5 
(653/654) 

tPHL 
3.3 
5 

1.5 
tPZL 3.3 

Select to Data (A Bus) 5 

(6531654) 1.5 
tPLZ 3.3 

5 

3-State Enablingl tpZL 
1.5 Disabling Time (B Bus) tPZH 3.3 Bus to Output or tpLZ 
5 Register to Output (653/654) .\PHZ 

Off-State Enablingl 
tPZL 1.5 Disabling Time (A Bus) 
tpLZ 3.3 Bus to Output or 

5 Register to Output (653/654) 

Power Dissipation Capacitance Cpo§ -
Min. (Valley) VOH (B Side) VOHV 

During Switching of Other Outputs See 5 
(Output Under Test No Switching) Fig. 1 

Max. (Peak) VOL VoLP 
During Switching of Other Outputs See 5 
(Output Under Test Not Switching) Fig. 1 

Input Capacitance C, -
3-State Output Capacitance (B Side) Co -
Off-State Output 

Co -Capacitance (A Side) 

Oto+70°C ·40 to +125°C(74) 
·40 to +85°C ·55 to +125°Ci54} UNITS 

MIN. MAX. MIN. MAX. 

- 174 - 194 
4.2 19.5 4 21.7 ns 
2.8 13.9 2.7 15.5 

- 174 - 194 
4.2 20.9 4 23.3 ns 
2.8 13.9 2.7 15.5 

- 212 - 232 
5.2 21.1 4.7 23.1 ns 
3.4 16.9 3.2 18.5 

- 159 - 178 
3.8 17.8 3.7 19.9 ns 
2.6 12.7 2.4 14.2 

- 159 - 178 
3.8 19.1 3.7 21.3 ns 
2.6 12.7 2.4 14.2 

- 197 - 215 
4.7 19.6 4.4 21.5 ns 
3.2 15.7 3 17.2 

- 174 - 194 
4.2 19.5 4 21.7 ns 
2.8 13.9 2.7 15.5 

- 174 - 194 
4.2 20.9 4 23.3 ns 
2.8 13.9 2.7 15.5 

- 212 - 232 
5.2 21.1 4.7 23.1 ns 
3.4 16.9 3.2 18.5 

- 174 - 194 
4.2 20.9 4 23.3 ns 
2.8 13.9 2.7 15.5 

- 174 - 194 
4.2 20.9 4 23.3 ns 
2.8 13.9 2.7 15.5 

pF 

4 Typ. @25°C V 

1 Typ. @25°C V 

- 10 - 10 pF 

- 15 - 15 pF 

- 15 - 15 pF 

*3.3 V: min. is @ 3.6 V 
max. is@3V 

§Cpo is used to determine the dynamic power consumption, per package. 
Po = Vee2 Cpo f; + I (Vee2CLfo) where f; = input frequency 

fo = output frequency t5 V: min. is @ 5.5 V 
max. is @ 4.5 V 

5 V: min. is@5.25 V for 0 to +70°C 
max. is @4.75 V for 0 to +70°C 

CL = output load capacitance 
Vee = supply voltage. 

288·~_~~-----_--------------------------~--------------------



____________________________ Technical Data 

CD54n4AC653, CD54/74AC654 
CD54n4ACT653, CD54n4ACT654 

PREREQUISITE FOR SWITCHING: ACT Series 

Vee 
010 +70°C -4010 +125°C(74) 

CHARACTERISTICS SYMBOL -40 10 +85°C -5510 +125°C(54) UNITS (V) 
MIN. MAX. MIN. MAX. 

Maximum Frequency fmax 5' - - MHz 

Setup Time 
Isu 5 - - ns 

Data to Clock 

Hold Time 
tH 5 - - ns Data to Clock 

Clock Pulse 
tw 5 - - ns 

Width 
" 5 V.mln. IS @ 4.5 V 
5 V:min. is @ 4.75 V for 0 to +70°C 

SWITCHING CHARACTERISTICS: ACT Series; I" I, ~ 3 ns, CL = 50 pF 

CHARACTERISTICS 

Propagation Delays: 
Stored A Data to B Bus (653) 
Stored A Data to B Bus (654) 

Stored § Data to A Bus (653) 

Stored B Data to A Bus (654) 

A Data to B Bus (653) 
A Data to B Bus (654) 

§ Data to A Bus (653) 

B Data to A Bus (654) 

Select to Data (B Bus) 
(653/654) 

Select to Data (A Bus) 

(653/654) 

3-State Enabling/ 
Disabling Time (B Bus) 
Bus to Output or 
Register to Output (653/654) 

Off-State Enabling/ 
Disabling Time (A Bus) 
Bus to Output or 
Register to Output (653/654) 

Power Dissipation Capacitance 

Min. (Valley) VOH (B Side) 
During Switching of Other Outputs 
(Output Under Test Not Switching) 

Max. (Peak) VOL 
During Switching of Other Outputs 
(Output Under Test Not Switching) 

Input Capacitance 

3-State Output Capacitance (B Side) 

Off-State Output Capacitance (A Side) 

" Min. is @ 5.5 V 
max. is @ 4.5 V 
min. is@5.25VforOto +70°C 
max. is @ 4.75 V for 0 to +70° C 

Vee 
010 +70°C -4010 +125°C(74) 

SYMBOL -4010 +85°C -55 10 +125° Ci54i UNITS (V) 
MIN. MAX. MIN. MAX. 

tPLH 

tPHL 
5" 2.8 13.9 2.7 15.5 ns 

tpzL 5 2.8 13.9 2.7 15.5 ns 

tpLZ 5 3.4 16.9 3.2 18.5 ns 

tPLH 5 2.6 12.7 2.4 14.2 ns 
tPHL 

tpzL 5 2.6 12.7 2.4 14.2 ns 

tpLZ 5 3.2 15.7 3 17.2 ns 

tPLH 5 2.8 13.9 2.7 15.5 ns 
tPHL 

tPZL 5 2.8 13.9 2.7 15.5 ns 

tpLZ 5 3.4 16.9 3.2 18.5 ns 

tpZL 
tPZH 5 2.8 13.9 2.7 15.5 ns tpLZ 
tPHZ 

tPZL 5 2.8 13.9 2.7 15.5 ns 
tpLZ 

Cpo§ - pF 

VOHV 

See 5 4 Typ.@25°C V 
Fig. 1 

VOLP 
See 5 1 Typ@25°C V 

Fig. 1 

C, - - 10 - 10 pF 

Co - - 15 - 15 pF 

Co - - 15 - 15 pF 

§CPO is used to determine the dynamic power consumption. per package. 
Po = Vee2 Cpo f, + 1: Ve/CLfo +Vccll.lcc where f, = input .frequency 

fo = output frequency 
CL = output load capacitance 

Vrx; = supply voltage. 
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CD54n4'AC653, CD54n4AC654 
CD54174ACT653, CD54/74ACT654 

INPUT LEVEL 

Bn 
·OR. 

~~~~~~~~_t=_~ ___ ~_~_~_~~~~}J~EL 

OUTPUT:LDW 
TOOFFTO~L~O~W ______ --1 

OUTPUTS_ 
ENABLED 

92CS-42651 

OTHER I 
INPUTS 

(TIED HIGH I 
OR LOW) 

OUTPUT 
DISABLE 

OUT 
WITH 
DPEN
DRAIN. 

OUTPUT 

SELECT 

2VCC 

r--'---<I--~--o OUT 

500 n' 
RL 

"FOR AC SERIES ONLY: WHEN Vee = 1.5 V, RL = 1 kn 

92CS-42610 

Fig. 3'- Open-drain propagation delay times and test circuit (A outputs). 

iSUIHr.1r __ _ 

Vs 

92CS- 38405RI 

Fig. 4 - Data setup and hold times. 

CD54/74AC CD54n4ACT 

Input Level Vee 3V 

Input Switching Voltage, Vs 0.5 Vee 1.5 V 

Output Switching Voltage, Vs 0.5 Vee 0.5 Vee 

- - . .;.:- - - ----VS 
- - -- - --·10% 

92CS -42656 
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Product Preview CD54n4AC7060 
CD54/74ACT7060 

MASTER 14 _ STAGE 
RESET RIPPLE· 

COUNTER 
AND 

OSCILLATOR 

" 02 14-Stage Binary Counter with Oscillator 
D. 

" 06 
Q7 

DB 
O. 
010 
011 

012 

Type Features: 
• Onboard oscillator 
• Buffered inputs 
• Common reset 
• Negative edge clocking 

01' 
• Typical fMAX = 200 MHz @ Vee = 5 V, CL = 50 pF 

·0 .0 
FUNCTIONAL DIAGRAM 

The RCA CD/54174AC7060 and CD54174ACT7060 each 
consists of an oscillator section and 14 ripple-carry binary 
counter stages. The oscillator configuration allows design 
of either RC or crystal oscillator circuits. A Master Reset 
input is provided which resets the counter to the all-O's state 
and disables the oscillator. A high level on the MR line 
accomplishes the reset function. All counter stages are 
master-slave flip-flops. The state of the counter is advanced 
one step in binary order on the negative transition of 1/1, (and 
1/10). All inputs and outputs are buffered. Schmitt trigger 
action on the input-pulse line permits much slower rise and 
fall slew rates. 

In order to achieve a symmetrical waveform in the oscillator 
section, the ACT7060 input pulse switch points are the same 
as in the AC7060; only the MR input in the ACT7060 has 
TTL switching levels. 

The CD54AC7060 and CD54ACT7060 are supplied in 20-
lead h.ermetic dual-in-line ceramic packages (F suffix). The 
CD74AC7060 and CD74ACT7060 are supplied in 20-lead 
dual-in-line plastic packages (E suffix) and in 20-lead dual
in-line small outline packages (M suffix). 

Family Features: 
• Exceeds 2-kV ESD Protection - MIL-STD-883, 

Method 3015 
• SCR-Latchup-resistant CMOS process and circuit design 
• Balanced propagation delays 
• AC types feature 1.5-V to 5.5-V operation and balanced 

noise immunity at 30% of the supply 
• ± 24-mA output drive current (01, 02, and 03) 

- Fanout to 15 FAST'/Cs 
- Drives 50-ohm transmission lines 

'FAST is a Trademark of Fairchild Semiconductor • 
Corp. 

TRUTH TABLE 

1/1, MR 

-1 L 

'--- L 

X H 

H = high level (steady state) 
L = low level (steady state) 
X = don't care 

OUTPUT STATE 

No Change 

Advance to Next State 

All Outputs are Low 

File Number 2062 
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CQ54/74AC7Q6P 
CD54/74ACT7060 

RECOMMENDED OPERATING CONDITIONS: 
For maximum reliability, normal operating conditions should be selected so that operation is always within the 
following ranges: 

CHARACTERISTICS 

Supply-Voltage Range, Vee': 
(For TA = Full Package-Temperature Range) 

AC Types 
ACT Types 

DC Input or Output Voltage, V" Vo 

Operating Temperature, T A: 
CD74 Types 
CD54 Types 

Input Rise and Fall Slew Rate, dtldvt 
at 1.5 V to 3 V (AC Types) 
at 3.6 V to 5,5 V (AC Types) 
at 4.5 V to 5.5 V (ACT Types) 

t Applicable for MR. Sehmltt Input on "" line permits slower slew rates. 
'Unless otherwise specified, all voltages are referenced to ground. 

MAXIMUM RATINGS, Absolute-Maximum Values: 

LIMITS 

MIN. MAX. 

1.5 5.5 
4.5 5.5 

0 Vee 

-40 +125 
-55 +125 

0 50 
0 20 
0 10 

UNITS 

V 
V 

V 

·C 
°C 

nsN 
nsN 
nsN 

DC SUPPLY-VOLTAGE (Vee) ........•.• : ................................................................. -0.5 to 6 V 
DC INPUT DIODE CURRENT, I,K (for V, <-0.5 V or V, > Vee + 0.5 V) .......................................... ±20 mA 
DC OUTPUT DIODE CURRENT, 10K (for Vo < -0.5 V or Vo > Vee + 0.5 V) ....... , .............................. ±50 mA 
DC OUTPUT SOURCE OR SINK CURRENT per Output Pin, 10 (for Vo > -0.5 V or Vo < Vee + 0.5 V) .............. ±50 mA 
DC Vee or GROUND CURRENT (Icc or IGNo) ............................................................... ±100 mAO 
POWER DISSIPATION PER PACKAGE (Po): 

For TA = -55 to +100·C (PACKAGE TYPE F) .............................................................. 500 mW 
For TA = +100 to +125°C (PACKAGE TYPE F) ............................... Derate Linearly at 8 mW/·C to 300 mW 
For TA = -40 to +100°C (PACKAGE TYPE E) ............................................................. 500 mW 
For TA = +100 to +125°C (PACKAGE TYPE E) ............................... Derate Linearly at 8 mW/oC to 300 mW 
For TA = -40 to HO·C (PACKAGE TYPE M) ................................... : .................... : ...... 400 mW 
For TA = +70 to +125°C (PACKAGE TYPE M) ................................ Derate. Linearly at 6 mW/oC to 70 mW 

OPERATING-TEMPERATURE RANGE (TA): . . 
PACKAGE TYPE F .......................................................... ; ................. ' .... -55 to +125°C 
PACKAGE TYPE E, M ..................................................................... '; ....... -40 to +125· C 

STORAGE TEMPERATURE (T.tg ) ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• -65 to +150·C 
LEAD TEMPERATURE (DURING SOLDERING): 

At distance 1/16 ± 1/32 in. (1.59 ± 0.79 mm) from case for 10 s maximum .................................... +265·C 
Unit inserted into PC board min. thickness 1/16 in. (1.59 mm) with solder contacting lead tips only ............. +300°C 

'(For up to 4 outputs per device; add ± 25 rnA for eilch additional output.) 
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Product Preview CD54n4AC7201, CD54n4AC7202 
CD54n4ACT7201, CD54/74ACT7202 

WRITE (W (R) READ 

9 9 

DATA IN (D) (0) DATA OUT 

FULL FLAG (FF) (IT) EMPTY FLAG -RESET (RS (RT) RETRANSMIT 

EXPANSION (Xl) -=- 92C5-42619 

FUNCTIONAL DIAGRAM 

Parallel FIFO 
CD54/74AC/ACT7201 - 512 x 9 Bit 
CD5417 4ACI ACT7202 - 1024 x 9 Bit 

Type Features: 
• Asynchronous and simultaneous read/writes in 

multiprocessing and rate-buffer applications 
• Fully expandable by both word depth and/or 

bit width 

Family Features: The RCA CD54174AC7201, -7202 and CD54/74ACT7201, 
-7202 are dual-port memories that utilize RCA's new 
ADVANCED CMOS LOGIC technology. Data are loaded and 
emptied on a first-in, first-out (FIFO) basis. Full and empty 
flags are used to prevent data overflow and underflow, and 
expansion logic is provided for unlimited expansion capabil
ity in both word size and depth. 

• Exceeds 2-kV ESD Protection - MIL-STD-883, 
Method 3015 

• SCR-Latch-up-resistant CMOS process and circuit design 
• Balanced propagation delays 
• AC type fea·tufes 1.5-V to 5.5-Voperation and balanced 

nOise immunity at 30% of the supply 
The reads and writes are internally ·sequential through the 
use of ring pointers; no address ihformation is required to 
load and unload data. Data is to..s..gled in and ~lt of the 
device through the use of Write (W). and Read (R) control 
pins. 

The 9-bit wide data array allows control and parity bits to be 
used at the user's option. This device also features a 
Retransmit (RT) capability that allows for reset of the read 
pOinter to its initial position when RT is pulsed LOW to 
allow for transmission from the beginning of data. 

• ± 8 mA output drive current 

Vi 
08 

03 

02 4 

01 

00 6 

Xi 
FF 8 

ao 9 

01 '0 

02 " 
03 12 

08 13 

GNO '4 

28. vee 
27 04· 

26 os 
25 1i6 

24 07 

23 FLiRT 

22 RS 
21 EF 
20 XO 

19 07 

'8 06 

17 05 

16 04 

'5 if 
~'CS-42S20 

TERMINAL ASSIGNMENT 
TRUTH TABLE 

RESET AND RETRANSMIT -
SINGLE-DEVICE CONFIGURATIONIWIDTH-EXPANSION MODE 

MODE 
INPUTS INTERNAL STATUS OUTPUTS 

RS RT XI READ POINTER WRITE POINTER· EF FF 
Reset 0 X 0 Location Zero Location Zero 0 1 
Retransmit 1 0 0 Location Zero Unchanged X X 
Read/Write 1 1 0 Increment' Increment' X X 

'Pointer will increment if flag is HIGH. 

File Number 1983 
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~P.54174AC7623 
QD54/74AC"J·7623 

Advance Information 

BO 

B1 

B2 

Octal-Bus Transceiver, 3-State (B Side), 
Open-Drain (A Side); Non-Inverting 

B3 

B4 

B5 

B6 

B7 

FUNCTIONAL DIAGRAM 

Type Features: 
• Buffered inputs 
• Typical propagation delay: 

6 ns@ Vee = 5 V, TA = 25°C, CL = 50 pF 

Family Features: The RCA CD54/74AC7623 and CD54/74ACT7623 are octal
bus transceivers that utilize RCA's new ADVANCED CMOS 
LOGIC technology, They are non-inverting 3-state, bidirec
tional transceiver-buffers that allow for twocway transmis
sion from "A" bus to "e" bus or "8" hus to "A" bus depend
ing on the logic level,s of the OutP4t Enable (OEAB, OEBA) 

inputs. 

• Exceeds 2-kV ESD Protection - MIL-STD-883, 
Method 3015 

• SCR-Latch-up-resistant CMOS process and circuit design 
• Speed of bipolar FAST*/AS/S with significantly 

reduced power 
• Balanced propagation delays 

These devices are modified versions of the CD54/74ACI 
ACT623. They differ in that the 3-state outputs are on the 8 
side only; the A side outputs are open drain. Another differ
ence is that the A data inputs are TTL inputs for both the 
AC and ACT ty~s, and therefore the supply-voltage and 
bus-voltage ranges are limited to 4.5 V to 5.5 V. 

• AC type features balanced noise immunity at 30% of 
the supply on the B data inputs and Output Enable 
inputs ' 

• ± 24-mA output drive current 
- Fanout to 15 FAST* ICs 
- Drives 50-ohm transmission lines 

The CD54AC7623 and CD54ACT7623 are supplied in 20-
lead dual-in-line ceramic packages (F suffix). The 
CD74AC7623 and CD74ACT7623 are supplied in 20-Iead 
dual-in-line plastic packages (E suffix) and in 20-lead dual
in-line small-outline plastic packag'es (M suffix). 

*FAST is a Trademark of Fairchild Semiconductor 
Corp. 

TRUTH TABLE 

OUTPUT ENABLE INPUTS 
OPERATION 

OERA OEAB 

L L 8 DATA TO (OPEN-DRAIN) A 8US 
H H A DATA (TTL) TO (3-STATE) 8 8US 
H L ISOLATION 

L H 
8 DATA TO (OPEN-DRAIN) A 8US, 
A DATA (TTLL TO L3-STAT~ 8 8US 

H = Hlghdevel, L ",Low level 
To prevent excess currents in the High-Z (isolation) modes, all 1/0 terminals 
should be terminated with 10kO to 1 MO resistors. 

File Number 1969, 
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______________________________ Technical Data 

CD54/74AC7623 
CD54/74ACT7623 

MAXIMUM RATINGS, Absolute-Maximum Values: 

DC SUPPLY-VOLTAGE (Vee) ............................................................................. -0.5 to 6 V 
DC INPUT DIODE CURRENT, 1'K (lor V, < -0.5 V or V, > Vee + 0.5 V) .......................................... ±20 mA 
DC OUTPUT DIODE CURRENT, 10K (lor Va < -0.5 V or Va > Vee + 0.5 V) ......... ' ............................. ±50 mA 
DC OUTPUT SOURCE OR SINK CURRENT per Output Pin, 10 (for Va > -0.5 V or Va < Vee + 0.5 V) .............. ±50 mA 
DC Vee or GROUND CURRENT (Icc or IGNo) ............................................................... ±100 mA' 
POWER DISSIPATION PER PACKAGE (Po); 

For TA = -55 to +100° C (PACKAGE TYPE F) .............................................................. 500 mW 
ForTA = +100 to +125°C (PACKAGE TYPE F) ............................... Derate Linearly at 8 mW/oC to 300 mW 
For T A = -40 to +100° C (PACKAGE TYPE E) ............................................................. 500 mW 
ForTA = +100 to +125°C (PACKAGE TYPE E) ............................... Derate Linearly at 8 mwrc to 300 mW 
For TA = -40 to +70°C (PACKAGE TYPE M) ............................................................. 400 mW 
For TA = +70 to +125°C (PACKAGE TYPE M) ................................ Derate Linearly at 6 mW/oC to 70 mW 

OPERATING-TEMPERATURE RANGE (TA); 
PACKAGE TYPE F ............................................................................... -55 to +125°C 
PACKAGE TYPE E, M ............................................................................ -40 to +125°C 

STORAGE TEMPERATURE (T"g) ..................................................................... -65 to +150°C 
LEAD TEMPERATURE (DURING SOLDERING); . 

At distance 1/16 ± 1/32 in. (1.59 ± 0.79 mm) from case for 10 smaximum ............ : ....................... +265°C 
Unit inserted into PC board min. thickness 1/16 in. (1.59 mm) with solder contacting lead tips only ............. +300°C 

'(For up to 4 outputs per device; add ± 25 rnA for each additional output.) 

RECOMMENDED OPERATING CONDITIONS: 
For maximum reliability, normal operating conditions should be selected so that operation is always within the 
following ranges: 

LIMITS 
CHARACTERISTICS 

MIN. MAX. 

Supply-Voltage Range, Vcc'; 
(For TA = Full Package-Temperature Range) 

AC Types 4.5 5.5 
ACT Types 4.5 5.5 

DC Input or Output Voltage, V" Vo 0 Vee 

Operating Temperature, TA; 

CD74 Types -40 +125 
CD54 Types -55 +125 

Input Rise and Fall Slew Rate, dt/dv 
at 4.5 V to 5.5 V (AC Types Except B Inputs) 0 20 
at 4.5 V to 5.5 V (ACT Types and B Inputs) 0 10 

'Unless otherwise specified, all voltages are referenced to ground. 

20 
OEAB Vee 

19 
AO OE BA 

18 
AI BO 

17 
A2 BI 

16 
A3 B2 

15 
A4 B3 

7 I. 
A5 - B. 

e 13 
A6 B5 

A7 
12 
~- 86 

10 11 
GND- B7 

~2CS- 4258€-

TERMINAL ASSIGNMENT 

UNITS 

V 
V 

V 

°C 
°c 

nslV 
nslV 
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CD54/74AC7623 
CD54n4ACT,7623 

STATIC ELECTRICAL CHARACTERISTICS: AC Series (Modified) 

TEST CONDITIONS 
CHARACTERISTICS Vee 

V, 10 
(V) 

(V) (mA) MIN. 

High-Level Input 
Voltage- V,H 5.5 3.85 

Low-Level Input 
Voltage - V'L 5.5 -

High-Level Output V,H -0.05 4.5 4.4 
Voltage VOH or 

-24 4.5 3.94 V,L 
(8 Side) # -75 5.5 -

* -50 5.5 -
Low-Level Output V,H 0.05 4.5 -

Voltage VOL or 
V'L 24 4.5 -
# 75 5.5 -

* 50 5.5 -
Input Leakage Vec 

Current I, or 5.5 -
GND 

3-State or Off-State V,H 
Leakage or 
Current loz V,L 

Vo= 5.5 -
Vcc 
or 

GND 
Quiescent Supply Vcc 

Current, MSI Icc or 0 5.5 -
GND 

AMBIENT TEMPERATURE (TA) - PC 

+25 
o to +70 -40 to +125(74) 

-40 to +85 -55 to +125(54) UNITS 

MAX. MIN. MAX. MIN. MAX. 

- 3.85 - 3.85 - V 

1.65 - 1.65 - 1.65 V 

- 4.4 - 4.4 -
3.8 3.7 - - -

V 
- 3.85 - - -
- - - 3.85 -
0.1 - 0.1 - 0.1 

0.36 - 0.44 - 0.5 
V 

- - 1.65 - -
- - - - 1.65 

±0.1 - ±1 - ±1 pA 

±0.5 - ±5 - ±10 pA 

8 - 80 - 160 pA 

,#Test one output at a time for a l-second maximum duration. Measurement is made by forcing current and measuring voltage to minimize 
power dissipation. 

'Test verifies a minimum 50-ohm transmission-line-drive capability for 74AC/ACT Series, 75 ohms for 54AC/ACT Series, 
-For "A" side V,H and VIL, refer to ACT limits. ' 
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CD54/74AC7623 
CD54n4ACT7623 

STATIC ELECTRICAL CHARACTERISTICS: ACT Series 

AMBIENT TEMPERATURE (T A) - ° C 

TEST CONDITIONS 
+25 

010 +70 -40 10 +125(74) 
CHARACTERISTICS Vee -40 to +85 -5510 +125(54) UNITS 

V, 10 
(V) 

(V) (rnA) 
MIN. MAX. MIN. MAX. MIN. MAX. 

High-Level Input 4.5 
Voltage V,H to 2 - 2 - 2 - V 

5.5 

Low-Level Input 4.5 
Voltage V'L to - 0.8 - 0.8 - 0.8 V 

5.5 

High-Level Output V,H -0.05 4.5 4.4 - 4.4 - 4.4 -
Voltage VOH or 

-24 4.5 3.94 3.8 3.7 
(B Side) V,L - - -

V 
# -75 5.5 - - 3.85 - - -. -50 5.5 - - - - 3.85 -

Low-Level Output V,H 0.05 4.5 - 0.1 - 0.1 - 0.1 
Voltage VOL or 

24 4.5 0.36 0.44 0.5 V,L - - -
V , 

# 75 5.5 - - - 1.65 - -. 50 5.5 - - - - - 1.65 

Input Leakage Vee 
Current I, or 5.5 - ±0.1 - ±1 - ±1 /lA 

GND 
3-State or Off-State V,H 

Leakage Current loz or 
V'L 

Vo= 5.5 - ±0.5 - ±5 - ±10 /lA 
Vee 
or 

GND 
Quiescent Supply Vee 

Current, MSI Icc or 0 5.5 - 8 - 80 - 160 /lA 
GND 

Additional Supply Current 
4.5 per Input Pin Vee-2.1 to - 2.4 - 2.8 - 3 rnA 

TTL Inputs High .II. lee 
5.5 1 Unit Load 

#Test one output at a time for a 1-second maximum duration. Measurement is made by forcing current and measuring voltage to minimize 
power dissipation. 

'Test verifies a minimum 50-ohm transmission-line-drive capability for 74AC/ACT Series, 75 ohms for 54AC/ACT Series. 

ACT INPUT LOADING TABLE 

INPUT UNIT LOAD* 
An, Bn 0.83 

OEBA 0.64 

OEAB 0.15 

'Unit load is .ll.lcc limit specified in Static 
Characteristics Chart. e.g., 2.4 mA max. @ 25°C. 
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CD54n4AC7623 
CD54n4ACT7623 
SWITCHING CHARACTERISTICS: AC Series; I" I, = 3 ns, CL = 50 pF 

Vee 
010 +70°C -4010 +125(74) 

CHARACTERISTICS SYMBOL -4010 +85°C -5510 +125(54) UNITS (V) 
MIN. MAX. MIN. MAX. 

Propagation Delays: 
tPLH A Data to B Bus 
tPHL 

5' 2 9.8, 1.9 10.9 ns 

B Data to A Bus tPZL 5 1.8 8.6 1.7 9.u ns 

tpLZ 5 2.5 12 2.4 13.4 ns 

Output Enable or tPZL 
Disable to Output tpLZ 

5 2.5 12 2.4 13.4 ns 
3-State (B Side) tPZH 

tPHZ 

Off-State Enabling, tPZL 5 2.5 12 2.4 13.4 ns 
Disabling Times (A Side) tpLZ 

Power Dissipation Capacitance CPO§ - pF 

Min. (Valley) VOH (B Side) VOHV 
During Switching of Other Outputs See 5 4 Typ. @25°C V 
(Output Under Test Not Switching) Fig. 1 

Max. (Peak) V"'L VOLP 
During Switching of Other Outputs See 5 1 Typ. @25°C V 
(Output Under Test Not Switching) Fig. 1 

Input Capacitance C, - - 10 - 10 pF 

3-State Output Capacitance (B Side) Co - - 15 - 15 pF 

Off-State Output Capacitance (A Side) CD - - 15 - 15 pF 

SWITCHING CHARACTERISTICS: ACT Series; I" I, = 3 ns, CL = 50 pF 

Vee 
010+70°C -4010 +125(74) 

CHARACTERISTICS SYMBOL -4010 +85°C -5510 +125(54) UNITS (V) 
MIN. MAX. MIN. MAX. 

Propagation Delays: 
tPLH A Data to B Bus 
tpHL 

5' 2 9.8 1.9 10.9 ns 

B Data io A Bus tPZl 5 2 9.8 1.9 10.9 ns 

tPLZ 5 2.7 13.2 2.5 14.7 ns 

Output Enable or tPZH 

Disable to Output tPZL 5 2.7 13.2 2.5 14.7 ns 3-State (B Side) tpLZ 
tPHZ 

Off-State Enabling, tPZL 
5 2.7 13.2 2.5 14.7 ns Disabling Times (A Side) tpLZ 

Power Dissipation Capacitance CPO§ - pF 

Min. (Valley) VOH (B Side) VOHV 
During Switching of Other Outputs See 5 4 Typ.@25°C V 
(Output Under Test Not Switching) Fig. 1 

Max. (Peak) VOL VoLP 
During Switching of Other Outputs See 5 1 Typ.@25°C V 
(Output Under Test Not Switching) Fig. 1 

Input Capacitance C, - - 10 - 10 pF 

3-State Output Capacitance (B Side) Co - - 15 - 15 pF 

Off-State Output Capacitance (A Side) CD - - 15 - 15 pF 

'5 V: min. is @ 5.5 V 
max. is @ 4.5 V 

§CPO is used to determine the dynamic power consumption, per channel. 

5 V: min. is @ 5.25 V for 0 to +70°C 
max. is @ 4.75 V for 0 to +70°C 

For AC series: Po = Vee2 f; (Cpo + Cc) 
For ACT series: Po = Vee2 1; (Cpo + Cc) + Vee t::. lee where f; = input frequency 

CL = output load capacitance 
Vee = supply voltage. 
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PARAMETER MEASUREMENT INFORMATION 

~
_--u~---\ VOH 

OTHER 
OUTPUTS 

\ 
______ 1 , ____ VOL 

OUTPUT 
UNDER 
TEST _________ .- YOlP 

~--------VOl 

NOTES: 
1. YOHY AND VOlP ARE MEASURED WITH RESPECT TO A GROUND 

REFERENCE NEAR THE OUTPUT UNDER TEST. 
2. INPUT PULSES HAVE THE FOLLOWING CHARACTERISTICS: 

PRR ~ 1 MHz, tr ~ 3 nl, 'I ~ 3 nl, SKEW 1 ns. 
3. R.F. FIXTURE WITH 700-MHz DESIGN RULES REQUIRED. 

Ie SHOULD BE SOLDERED INTO TEST BOAAD AND BYPASSED 
WITH O.I/1F CAPACITOR. SCOPE AND PROBES REQUIRE 
700·MHz BANDWIDTH. 

92CS-42406 

Fig. 1 - Simultaneous switching transient waveforms. 

OUTPUT 

Cl -=-
O~ci:gT 150 pF 

*FOR AC SERIES ONLY: WHEN 

Vee ~ 1.5V,RL ~'1 kCl 

OUTPUT: LOW 
TO OFF TO LOW 

OTHER I 
INPUTS 

CD54/74AC7623 
CD54/74ACT7623 

(TIED HIGH I 
OR LOW) 

OUT 
WITH 

3-STATE 
OUTPUT 

r-..... ~>-~--o OUT 

OUTPUT 
DISABLE 

*FOR AC SERIES ONLY: WHEN Vee 1.5 V, RL 1 kO 

5000' 
RL 

9lCM-42609 

Fig. 2 - Three-state propagation delay times and test circuit. 

GND 

tr = 3ns 

1 PLH ---l I"""::: 

..;B..;:,n __ ..JY· 

tf = 3 ns 

- - 90% 

- -15V 

-- - -- ---10"/0 

{;L 
- - - vs 

'32CS 42608 

Fig. 3 - Propagation delay times and test circuit (A Data to B Bus). 

OTHER 10-
INPUTS 

(TIED HIGH I 
OR LOW) 

OUTPUT 
DISABLE 

OUT 
WITH 
OPEN~ 

DRAIN 
OUTPUT 

2Vce 

r-...... -<>-~-.-o OUT 

5000' 
RL 

-FOR AC SERIES ONLY: WHEN Vee 1.5 v, RL 1 kO 

92CS~42610 
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Screening and Conformance Testing 
Total Lot Screening (X = 100% Testing) 

Screening 
Screening MIL-STD-883 Levels 
Tests Conditions Method Conditions /3A Notes 

Assembly 
Precap Visual 2010 B X 

Preconditioning 
Stabilization Bake 24 hrs. min. at 150°C 1008 C X 
Temperature Cycling 10 Cycles 1010 C X 
Centrifuge Y, direction only 2001 E X 
Fine Leak - 1014 AorB X 
Gross Leak - 1014 C X 

Test and Burn-in 
Initial Test - - - X 
Static Burn-in 120 hrs. @ 135°C 1015 B X 1 

Final Electrical 
Static Electrical (DC) 25°C - - X 2,3 

-55°C - - X 
+125°C ~ - X 

Dynamic Electrical (AC) 25°C:-55°C, +125°C - - X 

Group A - - X X 4 

Notes: 1. Alternate time/temperature n~gresslon used per Method 1015. 
2. All electrical testing per parameters shown in individual device data sheets. 
3. PDA = 5%, one reburn allowed at 3%. 
4. Sample test performed per Method 5005 of MIL-STD-883. 

Manufacturing and Conformance Testing 

Characteristic /3A' 

SERIES AC,ACT 

PACKAGE F 

DIE ATTACH EUTECTIC 

LEAD FINISH SOLDER DIP 

MANUFACTURING LOCATION OFF-SHORE 

SCREENING METHOD 5004 

CONFORMANCE TESTS 
GROUPA METHOD 5005 
CLASS B, GROUP B2 METHOD 5005 
CLASS B, GROUP C METHOD 5005 
GROUPO METHOD 5005 

DATA SUPPLIED 
COFC3 YES 

NOTES: 
1. Slash 3A meets MIL-STD-883 Class B. 
2. For Slash 3A Series, Group B will be run on each 

inspection lot representing 6 weeks of product. 
3. Certificate of compliance (C of 0) signed by RCA 

representative provides identity and customer order 
number, and lists and certifies tests, methods and 
conditions per MIL-STD-883. Group A and B attributes 
data will be supplied. 

ACL DESC Surface-Mount Devices Cross-Reference Guide 
STANDARD STANDARD 

GEiRCA TYPE # MILITARY # GE/RCA TYPE # MILITARY # 

CD54ACOOF3A 5962-8754901 CA CD54AC02F3A 5962-8761201 CA 
CD54AC24OF3A 5962-8755001 RA CD54ACTOOF3A 5962-8769901 CA 
CD54AC241 F3A 5962-8755101 RA CD54AC20F3A 5962~8761301 CA 
CD54AC244F3A 5962-8755201 RA CD54AC153F3A 5962-8762501 EA 
CD54ACT139F3A 5962-8755301 EA CD54AC174F3A 5962-8762601 EA 

CD54ACT138F3A 5962-8755401 EA CD54AC139F3A 01!62-8762301 EA 

CD54AC373F3A 5962-8755501 RA CD54AC138F3A 5962-8762201 EA 

CD54ACT373F3A 5962-8755601 RA CD54AC540F3A 5962-8769501 RA 

CD54AC08F3A 5962-8761501 CA CD54AC253F3A 5962-8769301 EA 

CD54AC14F3A 5962-8762401 CA CD54AC151F3A 5962-8769101 EA 

CD54AC32F3A . 5962-8761401 CA CD54AC251 F3A 5962-8769201 EA 

CD54AC04F3A 5962-8760901 CA CD54ACT245F3A 5962-8768301 RA 

CD54AC10F3A 5962-8761001 CA CD54AC374F3A 5962-8769401 RA 
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Screening 
Product Flow Diagram 

PRECAP INTERNAL VISUAL INSPECTION 
883 METHOD 2010 B 

STABILIZATION BAKE 
883 METHOD 1008 

TEMPERATURE CYCLING 
883 METHOD 1010 

CONSTANT ACCELERATION 
883 METHO D 2001 

LEAK TEST FINE & GROSS 
883 METHOD 1014 

PREBURN 
ELECTRICALS 

120 HR AT 1350 C 
STATIC BURN-IN 
883 METHOD 1015 

-- ---- 1L ________ G_R_O_U_P_B ______ ~ 

-- - - - -- ~L _______ G __ RO_U_P __ C ______ ~ 

-- - - - - - 1L ________ G_RO_U_P __ D ______ ---' 

LEVEL/3A 

RCA HIGH-RELIABILITY LEVEL /3A 54AC/ACT IC'S 

Guide to the Reliability Class and Package of RCA High-Reliability 54AC/ACT Integrated Circuits 

I 
RCA DEVICE 

PART NUMBER 

AC = CMOS COMPATIBLE 
ACT = TTL COMPATIBLE 

CD54ACTOOF/3A 

~Lf 
PACKAGE 

DESIGNATOR 

F = DUAL-IN-LiNE 
CERAMIC (CERDIP) 

SCREENING 
LEVEL 

3A= CLASS B 
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Using Advanced CMOS Logic in a 
VME Data Bus System J. Nadolski and Alan Kalish 

SUMMARY 

Advanced CMOS Logic (ACL) and High-Speed CMOS (74 
types) are ideal for use in VME or any other system. Their 
benefits of low power consumption, high speed, excellent 
noise immunity, and wider operating-temperature range 
are important in system designs. This Note describes the 
performance of RCA's Advanced CMOS Logic and High
Speed CMOS in a VMEsystem computer. The performance 
of the system with CMOS is compared to the unmodified 
off-the-shelf bipolar computer. ACL and High-Speed CMOS 
logic show greater tolerance to induced,noise, and lower 
power consumption, than their bipolar' equivalents. Data 
demonstrates that a system conversion to CMOS saved 9 
watts of a total of 28 watts dissipated by the bipolar system 
without affecting system timing or operation. 

INTRODUCTION 

One of the biggest problems in any system is power and 
heat dissipation. These factors commonly cause the typical 
system to be larger and more expensive than the designer 
wishes. But now, with the advent of High-Speed CMOS and 
Advanced CMOS Logic, the system designer has an 
alternative to power-hungry bipolar glue logic. 

This Note describes the benefits of using Advanced CMOS 
Logic from RCA in a VME system computer. The VME 
system was chosen over all others (e.g., multibus, standard 
bus, and S-100 bus) as an excellent candidate because of 
the large amount of glue logic used in it, and because this 
type of system would benefit most from the replacement of 
its bipolar glue parts, largely FAST and LSTTl. Advanced 
CMOS Logic has a drive capability of ±24 mA at 0.5V. The 
VME specification requires that drive logic be capable of 
driving 64 mA over a numberof backplanes. Because of the 
lower drive current of the ACL logic, the number of 
backplanes is limited in this experiment to one VMEand one 
VMX backplane, which have terminations of 330 and 470 
ohms at each end. This limitation, imposed bydrivecurrent, 
should not prevent the user from reaping the benefits of 
replacing his bipolar logic with Advanced CMOS Logic, 
because in many systems only a few parts of many need 
adhere to the drive-logic specification. As highlighted in 
this paper, the advantages of using ACL are: much lower 
standby power, better reliability due to lower junction 
temperature and, because of the power savings, lower cost. 

The data forthis Note was collected first on the unmodified 
system, which contains bipolar bus interface logic (FAST 
and LSTTL). The system was tested in several operating 
modes. The 5-volt power supply was monitored with a 
clamp-on current probe, and waveform integrity was 
recorded. The system consists of a double-height 19-inch 
VME rack with power supply, both VME and VMX PCB 
buses, a system CPU controller with its internal memory, 

and two external 1/0 cards. Table I contains more detailed 
information on the system components. 

The configuration of the system places the three cards 
evenly through the rack. The CPU card is at one end, the 
6-port card is at the other, and the external CMOS RAM card 
is spaced evenly in the middle. Fig. 1 illustrates the 
configuration of the system in a block diagram. 

Table I - System Components 

Manufacturer Model No. Function 

Force Computer CPU-20 68020 CPU with 512K Memory 
Force Computer' SRAM-1 128K CMOS RAM Card 
Force Computer S10-1 6110 Serial Port 
Force Computer MOTH-12A VME PCB Bus 
Force Computer MOTH-12E VMX PCB Bus 
Force Computer PWR-09A Power Supply 

92CS-40Mf 

Fig. 1 - Block diagram of VME system. 

STANDARD BIPOLAR LOGIC SYSTEM - UNMODIFIED 

Tests Performed on the Operating System 

The power on the 5-volt supply is monitored, and the 
system's major waveforms are recorded and compared to 
the published standards of the manufacturer. BUlit-in 
benchmark timing tests are used to verify system timing, 
access timing, and communication ability between the 
cards. Built-in tests, designed by the manufacturer, assure 
that the system is operating within the specifications. These 
tests allow the comparison of the unmodified system 
(which contains bipolar FAST and LSTTL) to the modified 
system (which contains ACL and High-Speed CMOS). The 
correlation of these timing tests is very important to the 
validity of this conversion experiment. 
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Comparison Tests - The following tests are used to 
compare the operation of the system before and after the 
conversion of the glue logic: 

1. Benchmark Test 1 - Decrement long word in 
memory 10M times. 

2. Benchmark Test 2 - Pseudo DMA 1K bytes 50K 
times. 

3. Benchmark Test 3 - Substri ng character search 
100K times. 

4. Benchmark Test 4 - Bit test/setireset 100K times. 
5. Benchmark Test 5 - Bit matrix transposition 100K 

times. 
6. Benchmark Test 6 - Cache test-128K program 

E'xecuted 1 K times. (This test 
can only be performed on the 
main CPU memory because of 
the memory requirements.) 

7. Monitoring the VME system clock. 
8. Monitoring the major handshaking signals on the 

bus (DTACK, DATA VALID, DS"A" and DS"B") 
and comparing the results to the specifications 
both before and after conversion. 

9. The 5-volt'power supply is monitored with a clamp
on current probe to observe the change in both 
standby and operating power on the VMEand VMX 
bus. 

10. The bus waveforms are monitored to observe the 
signal reflections on the bus. 

11. All critical waveforms are monitored for their 
signal reflections. 

12. A test macro program is generated and its execution 
time is recorded and compared. 

The tests were chosen to be as simple as possible (allowing 
the system designer to easily evaluate the modification) but 
still provide accurate testing of the system. 

Standard Unmodified System Benchmarks and 
Specifications 

Table II contains the critical timing specifications required 
and used in the test. Table III contains the results of the 
benchmark timing tests. . 

Signal 

Table II - Critical Timing Specifications 

Critical Specs. Observed Specs. 
Sys Clk 
DSO to DS1 skew 
Data Valid to DTACK 
ASto BTACK 

16.0000 MHz 16.0102 MHz 
20 ns max 
o ns min 
20 ns min 

3 ns 
40 ns 
30 ns 

Table III - Results of Benchmark Timing Tests 
Test 

Main Bd. 

Bench No. 
1 
2 
3 
4 
5 
6 

Timing Results 
(seconds) 

10.79 
13.90 
11.91 
3.71 

11.29 
21.64 

ICAN-8640 

The system clock is shown in Fig. 2. The top waveform is 
monitored at the driver output while the bottom waveform is 
the system clock signal at the very end of the bus (at the I/O 
port card). Ail three cards are in the system, and signal 
reflections CIlJ1 be seen as three bumps when the signal is 
low. Each reflection is about 5 ns wide and about 0.75 volt 
above ground. As each card is removed, the number of 
reflections and the loading factor is reduced. Fig. 3 illustrates 
that there are less reflections and that the signal integrity 
has improved. 

Fig. 4 shows the same effect, but with only the main card in 
the system. These reflections are from each input and the 
bus. If the reflection voltage exceeds the TTL switching 
threshold, false triggering will occur and system operation 
will be hampered. . 

Fig. 5 illustrates the Signals of DSO to DS1. Fig. 6 illustrates 
DATA VALID to DTACK. Fig. 7 illustrates AS to BTACK. 
These signals are detailed in Table III. 

Power 

The unmodified system consists almost entirely of bipolar
type logic: TTL, LSTTL and FAST, which are glue logic, 
plus many bipolar LSI and VLSI parts. Another large user of 
power is the VME resistor terminations, which are at either 
end olthe bus. The system uses a ful132 bits with the option 
of either a 16 or 32-bit data bus. There is also the VMX bus, 
which extends the system for 32-bit operation and contains 
the same resistor terminations as the VME bus. A typical 
VME board is multilayer (a requirement because of the 
number of connections and the huge amount of power 
required to operate the circuits). Table IV shows the 
amount of power the unmodified system requires and each 
board's contribution. 

Table IV - System Power and Board Contribution 

Item Power - 5V (Watts) 
VME' VMX 

CPU-20 14.25 7.05 
SRAM-1 2.95 NA 
SI/01 3.65 NA 

Total 20.85 7.05 

Total Operating 
Power (Data Access) 21.25 8.99 

Total Power - 5V Supply: 27.9 Watts 

Unmodified-System Summary 

The above tests and data show that the present system is in 
good working order, and that it follows the manufacturer's 
specifications. All of the above data will be used to compare 
the operation, performance and system integrity to the 
modified system (bipolar logic replaced with ACL and 
High-Speed CMOS). The unmodified system uses a very 
large amount of power. The modified system will reduce 
both the standby and operating power through the 
replacement of the glue logic; the LSI and VLSI parts in the 
system cannot be changed. 
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Ch. 2 2.000 volts/div 
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Ofhet 
Delay 
Freq. 

Fig. 2 , Signal ref/actlonl, 3 card •• 
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0.00000 s 
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At End 
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-100. 0.00000 s 100.000 ns 
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Til'lebase 20.0 ns/div Delay 0:00000 5 

Ch. 1 ParaPleters Freq. 16.0051 MHz 

Fig. 3· - Signal ref/actlon., 2 card •. 
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-716.800 n5 ~616.800 ns -516.800 ns 
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Til'lebllse 20.0 r:'1s/div Delay = -716.800 ns 
Delta T 6.800 ns 
Start = -616.800 n5 Stop = -610.000 ns 

Fig. 5 - DSO to DS1. 

______ ~------~--------------__ --------------------------__ --309 



'AppllCation· •. Notes ____________________________ _ 

JCAN,;,8640 

. ! 

Data Valid 
AM4 
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-446.000 ns 54.000 ns ················,····5·5·;r: .. iij"~·0·····n·5 .. ··..l 

DTACK 

Ch. 1 2.000 volts/div Offset 2.000 volts 
Ch. 2 2.00.0 volts/div Offset 2.000 volts 
Til'lebase 100 ns/div Delay 54.000 ns 
Delta T 6.800 ns 
Start -616.800 ns Stop -610.000 ns 

Fig. 6 - Data valid to DTACK. 

AS 

~ ! 
1························j························I··· .....•.............. -j--...................... j ...... " ... ······ .. ····1················· .. ···1························1············,,····; .......... -1--.................... ..1 
• .,~-;.~ .. -:;t-.... - ... --"";....--....;;. .;. ..+ ... '"~':.;.'r .... -~--·-+ .... -·-i 

t~!=t=tj=t.±~~!~=~·!~=Ej 
-1.22400 us -724.000 nr -224.000 ns 

BTACK 

Ch. 1 
Ch. 2 
Til'labase 
Delta T 
Start 
Delta V 
Vl'larkerl 

2.000 volts/div Offset 
2.000 volh/div Offset 
100 ns/div Deley 
83.520 ns 

-1.520 ns Stop 
0.000 volts 
1.540 volts Vl'larker2 

Fig. 7 - AS to BTACK. 

2.000 volts 
2.000 volts 

-724.000 n5 

82.000 n6 

1.540 volts 
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MODIFIED SYSTEM DATA 

This section of the Note deals with the replacement of the 
bipolar glue logic with Advanced CMOS Logic and High
Speed CMOS parts. It consists of a comparison of timing, 
signal integrity, waveforms, and power savings of the 
unmodified system with the modified one. 

The same tests as those used in the unmodified system will 
be performed and their results recorded for comparison. 
The test results must be within the manufacturer's 
specifications to prove the modification successful. 

Modification Procedure 

In replacing the glue logic, the specifications of the ACL 
and the High-Speed CMOS parts must be met. The system 
schematic must be reviewed, and only those parts that can 
be operated within specification can be substituted. The 
VME bus specification states that each driver must be able 
to sink a total of 64 mA at 0.5V. ACL can only sink 24 mA at 
0.4V. Forthe purpose of this experiment, the VME bus in the 
system islim.ited to 1 backplane and terminations at either 
end only. This restriction keeps the operation to within the 
limits of ACL and allows the replacement to be carried out. 

Each card is reviewed and modified with the correct logic. 
FAST is replaced with AC, and LSTTL is replaced with HCT 
High-Speed CMOS logic. The AC type logic is used 
because the signal inputs are at CMOS levels, or unloaded 
TTL outputs pulled up to at least 4.25, which is above the V'H 
of 3.5Vofthe AC specification, and most of the glue logic is 
associated with the data buses. HCT High-Speed CMOS is 
used to replace LSTTL because of its ability to switch on 
TTL levels; most of the LSTTL ICs interface to bipolar LSI 
and VLSI. 

ALS is also present in the system, mainly in the external 
card's VMEbus interface. The ALS 645-1 has a higher 
current-sink capability than normal ALS. Forthe purpose of 
this paper, the ALS 645-1 and 641-1 are being replaced by 
the AC245 and the AC241. These AC parts have the same 
pinout and function with the increase in speed of ACL The 
ALS drivers are directly connected to the VME and VMX 
buses, which for this experiment are being limited to the 
restriction stated above. 

Standard Modified System Benchmarks and 
Specifications 

Table V contains the critical timing specifications monitored, 
and compares them to the unmodified system. Table VI 
contains the results of the benchmark timing tests. The 
above tests show that there are few or no timing changes 
between the modified and unmodified units. The only 
difference, which should not effect system timing, is that 
CMOS logic will give the user a more even propagation 
delay than bipolar logic, and a larger output-voltage swing. 

Table V - Critical Timing Specifications 

Signal 

Sys Clk 
DSO to DS1 Skew 
Data Valid to DTACK 
ASto BTACK 

Critical Specs. 

16.0000 MHz 
20 ns max 
o ns min 
20 ns min 

Observed Specs. 

16.0359 MHz 
2.5 ns 
40 ns 
29 ns 
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Table VI - Results 01 Benchmark Timing Tests 

Test 
(Bench No.) 

1 
2 
3 
4 
5 
6 

Waveforms 

Timing Results 
(seconds) 

10.79 
13.90 
11.92 
3.71 

11.29 
21.65 

The system clock is shown in Fig. 8. The top waveform is 
monitored at the driver output, and the bottom one at the 
end of the bus (I/O card). All three cards are in the system, 
and the Signal reflections from each card can be observed in 
the waveform during a low. The output voltage swing is 
higherdueto the rail-to-rail swingsofthe CMOS technology. 
The signal integrity is similar to that of the unmodified unit. 
Each reflection can be seen, as mentioned above. Fig. 9 
shows the system clock with only two cards present. 

Fig. 10 shows the clock with only the main card present in 
the system. The clock signal has balanced high and low 
pulse widths. By using logic with CMOS thresholds, the 
noise margin of the bus and the system can be improved. 
Noise immunity in a TTL-type logic system is limited 
because of the lower switching thresholds. The unmodified 
system noise reflections approach the 0.8V TTL logic-low 
window. 

With CMOS input devices, the typical 50% switching 
threshold provides the designer with a larger noise window 
than the TTL types. The larger CMOS signal output is 
thought to produce a larger EMI, RFI, and dv/dt than the 
signal output which TTL logic produces. Observations in 
this system show that the total RFI and EMI is about the 
same because of the lower power consumption, which is 
discussed in the next section. 

Power 

The modified system contains a total of 51 Advanced CMOS 
Logic and 21 High-Speed CMOS parts. For the sake of 
simplicity, the VME and VMXterminations are left the same. 
In a VME system which, basically, is only active on the bus 
when communicating, the standby power consumption is 
very high because of the large quiescent current required 
by the bipolar logic. The modified system replaces this logic 
with CMOS, which has almost no quiescent current 
requirements, it only consumes power when switching. 
Even though the bipolar LSI and VLSI cannot be replaced, 
there is still a substantial power reduction in the system. 
Table VII shows the power measured in the system after the 
conversion. 

MODIFIED SYSTEM SUMMARY 

The modified system demonstrates the many reasons for 
using CMOS instead of power-hungry bipolar logiC. Overall 
system operations and timing are not effected by the 
change, but power dissipation clearly drops. The significant 
power reduction highlighted by the above data clearly 
points out the reasoning behind and advantages to a 
conversion to CMOS logic. The conclusion of all of the 
above data is that CMOS logiC (ACL and High-Speed 
CMOS) is far superior in standby power diSSipation, noise 
margin, and reliability to bipolar types, and should be the 
first choice in system replacement or n,ew designs. Moreover, 
the VME and VMX buses, which require a large power 
dissipating termination, should be redefined for use with 
CMOS logic and to reduce power use in systems, thereby 
improving reliability and lowering system cost. 
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Table VII • Powe, Me.ured Afle,Connrllon 
Item No. of lei Repllced Power (IV) Snln,1 0",81,018, 

FAST LSTTL ALS (Wetll) (Weill) 

CPU~20 

SRAM-t 
SllOl 

Total System 

Grand Total 

Total System 
(Data Access) 

30 
1 
o 

31 

TotallCs Replaced: 72 

0 
6 
15 
21 

7 VME: 
7 VMliC: 
6 VME: 
20 VME: 

VME: 
VMX: 

VME: 
VMX: 

9.9 VMX: 14.35 
4.4 VMX: 2.65 
O.~ VMX: 2.3 
3.13 VMX:. 0.52 

13.85 
4.4 

18.05 9.85 45l1li 

19.00 
5.50 

-100.000 ns 0.00000 5 100.000 ns 

Ch. 1 4.000 volts/div 
Ch. 2 4.000 volts/div 
TiMebase 20.0 ns/div 
Ch. 1 ParaMeters 

Offset 
Offset 
Delay 
FreQ. 

Fig. 8 -0 Signal r.''''etlon., 3 card •. 

4.000 volts 
2.800 volts 
0.00000 s 
15.9642 MHz 
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At End 
of BUI 

-100.000 ns 0.00000 5 100.000 ns 

Ch. 1 4.000 volh/div Offset 4.1100 volts 
Ch. 2 4.000 volts/div Offset 2.800 volts 
Til'lebese 20.0 ns/d1v Deley 0.00e00 s 
Ch. 1 Perel'l.ters Freq. 15.9668 MHz 

Fig. 9 - Signal reflections. 2 carda. 

-100.000 na 0.00000 II 100.000 na 

Ch. 1 2.01/10 volh/d1v Ofhet 2.760 vol til 
Ch. 2 4.000 volh/div Ofhet 2.800 volh 
Til'lebue 20.0 ns/d1v Delay 0.00000 5 

Ch. I Para",ete~5 FreQ. 16.0359 MHz 

Fig. 10 - Signal r.flactlons. 1 card. 
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Method of Measurement of 
Simultaneous Switching Transient by James J. Nadolski 

With the introduction of advanced CMOS logic, the design 
engineer is required to follow a set of design, layout, and 
measurement rules with which he may have had little 
experience unless he has a substantial RF hardware 
background; The design engineer is faced with logic 
operating frequencies in excess of 125 MHz and edge rates 
of 5 ns and under. This high-speed operation leads to 
dealing with frequency components up to 500 MHz and the 
treatment of interconnections as transmission lines. He 
must follow not only printed-circuit board and circuit 
design rules for logic, but a new set of rules that encompass 
logic, RF, ECl, and analog technologies. He must also be 
aware of the hazards of RFI and switching noise that can 
occur in his design. These' considerations ·'are seldom 
taught in school; they are learned primarily through 
experience. The intent of this note is to guide the design 
engineer in the preferred method of measurement of the 
simultaneous switching transient, which also goes by the 
name "ground bounce effect". This measurement is difficult 
for accu racy and repeatability because it is an RF type of a 
measurement and many variables come into play that are 
masked in logic systems of lower speed and longer transition 
time. The following information and test methods will 
permit the engineer to measure this transient accurately 
and with repeatability. Topics discussed include an example 
of a good RF qualitytestfixture, proper equipment, best and 
worst case VOLP measurement, test circuit schematics, 
power supply requirements, methodology, and actual 
measured data. 

Preparation 

The measurement. of the simultaneous switching transient 
requires a very good RF quality fixture. The layout is 
required to follow the design rules for frequencies ranging 
from 100 MHz to as high as 500 MHz. The fixture must add 
minimal noise due to interconnections and ground loops in 
order to not distort the transient pulse generated by the IC 
chip and its package. Poor RF fixturing causes ground lift, 
which can add as much as 0.5 V or more to the reading. 

The circuit schematic in Fig. 1 is for octal types. It includes 
seven outputs switching simultaneously into a 50-pF load, 
which is considered to be the worst-case condition, while 
the eighth input is held either low or high placing the output 
into a high or low state, respectively. This test circuit (50 pF 
+ 500 ohm) is the AC/ACT industry standardized AC test 
load. The 47-pF capacitor allows for 3 pF of additional 
capacitance to be contributed by the scope probe or coaxial 
connections. GE/RCA testing for "ground bounce" or VOLP 
is performed for the worst-case conditions without the 500-
ohm load that discharges some of the stored capacitor 
energy externally and not through the IC ground return 
path, which is significant. Inclusion of the 500-ohm resistor 
would unnecessarily decrease the maximum VOLP reading 
by about 50 mV. Because CMOS inputs are purely capacitive, 

there Is no good reason to make the readings 50 mV lower 
through the use of the 500-ohm load. The eighth output is 
monitored with a scope and the peak. amplitude of the 
positive transient above VOL is measured (VoLP); or the 
negative transient below VOH is measured (VoHV ). See the 
waveforms in Fig. 1 (b). 

SIMULTANEOUS 
SWITCHING INPUT 

Vee 

T J,.--l)O 

18) 

500 OHMS 

500 OHMS 

500 OHMS 

500 OHMS 

500 OHMS 

500 OHMS 

500 OHMS 

GROUND BOUNCE INDUCED TRANSIENT 

1 OUTPUTS L 
VOLP 

8TH OUTPUT ~VOL 
vcc BOUNCE INDUCED TRANSIENT 

7 OUTPUTS 

10) 

Fig. 1 - Test circuit and waveforms of simultaneous switching 
transient (ground bounce). 
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___________________________ ApplicatlonNote. 

The major concern of the design engineer is the VOLP or low 
output level. Tolerance of this noise voltage is highly 
dependent on the switching threshold and noise margin of 
the log,ic circuits connected to the output of the device. With 
the CMOS switching threshold (typically ~O% of Vee) there 
is. usually not enough energy in this pulse to cause false 
switching. More critical is when the logic inputs connected 
to the device switch at TTL thresholds (typically 1.5 V). 
Consequently, in order to generate VOLP data as accurately 
as feasible, deletion of the 500-ohm external capacitor 
discharge load is recommended. . 

Fixture Layout and Design 

The fixture used in the testing of "ground bounce" is 
designed to be as simple .and low cost as possible but 
follows some elementary RF rules. The printed circuit board 
(PCB) is double-sided glass epoxy made of FR-4 material, 
2-ounce copper, with no solder mask. At these frequencies 
the solder mask could add leakage paths to the PCB. One 
side of the PCB is primarily ground plane; the other side 
handles the very short connections from the IC pins to the 
load capacitors. The value of the load capacitors is 47 pF. 
The total load capacitance per output is 47 pF plus 3 pF of 
stray capacitance for a total of 50 pF. The capacitors should 
be either the monolithic ceramic type with very short leads 
or chip capacitors. If 500-ohm resistors are also used, chip 
resistors are recommended. The layoutofthe PCB isshown 
in Fig. 2. 

ICAN-8754 

The IC unc;:ler test is soldered into the board to minimize any 
added inductance, which sockets or socket pins would 
cause, thus exactly duplicating the inductance of the 
preferred application connection. The signal input to the 
board is terminated in 50 ohms to match the output of the 
pulse generator. Driving seven inputs with one pulse 
generator has the advantage of providing essentially no 
skew between the seven simultaneously switched stages. 
However, the seven stages load the pulse generator and 
increase the input rise time a little, but it is kept well under 3 
ns, which is the recommended input rise time. The alternate 
would be to use seven synchronized pulse-generated 
Signals, whiqh would.tend to make ground bounce readings 
appear lower because of th.e spreading of the Switching 
currents of the seven individual stages due to some skew 
between the seven drive pulses. Power supply leads into the 
board must be kept as short as possible and twisted. The 
+5-volt supply is bypassed by both an electrolytic and a 
ceramic capacitor. The Vee pin of the IC is also bypassed 
with a 0.1-pF ceramic capacitor. These precautions are 
necessary to minimize any effects of poor transient 
regulation in the power supply. Fig. 3 is the schematic of 
this recommended PCB worst-case ground bounce fixture. 

During the assembly of the fixture, the least possible 
amount of solder should be used on each joint. The PCB 
should be cleaned well to remove all remaining flux. The 
output at which the ground bounce measurement will be 
taken should use a probe tip jack, with the ground of the 

• • 
• • 

• • 
-• 

Fig. 2 - Physical layout of PCB test fixture. 
Vee 

+5V>-~--~~--------------, 
0.1.F r---------~ 

GND 

SCOPE PROBE GND 

s:~:~~ >-~ __ ~~ __ +-+ 
500HM 

GND 

'---It-----~10GND 
0.1 JoIF 

92C8-4275O 

Fig. 3 - Schematic of ground bounce test circuit (worst-case condition). 
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jack'referenced fo the ground'pin of the iGand the tip onhe 
probe rig'ht at the output pir(This arrangement'avoids any 
ground loop effects. IftMproi>e~ probe is not available, the 
use of direct connections to' the scope through a 50~ohm 
coaxial 'cable' in series with' II '''50-ohm resistor is an 
alternative technique providing correlation within about 50 
mV. the reduced'ioadingofthe 10dOO~ohm,2-pF probe is 
considered' more "real world" for high-impedance CMOS 
transient environments. '. . . 

Equlpme.nt Required and .Setup 

1. The power supplymust'have good:transient regulation 
so that the' supply ralls do not triove around during 
switching. The supply should have added bypass 
capacitance at its output ierminals of 1000 p.F in parallel 
with a 0.1-p.F ceramic disk to prevent any added ground 
bounce resulting from poor 'supply regulation. 

2. The pulse generator should have a 50-ohm' output and a 
rise and fall time of under 3 ns measured at the input of 
the device under test in place. The switching test 
frequency is set to l-MHz output frequency. 

3. The scope bandwidth should beat leasf750 MHz and 
active probes with a simitar bandwidth' specification are 
required because of. the edge rates. 

4'. A digitai voltmeter with resolution.down te 10 mVshoul.d 
'be used to monitor the power supply voltage set ·for the 
reading. . '" . 

5. A digital thermometer )lhould be. used to record the 
ambient temperature at the time of reading. The reading 
of ground bounce changes with temperature because 
the gain of MOS ICs changes with temperature. 

Measurement Technique 

The power supply, oscilloscope, pulse generator, and the 
meters should follow this warm-up procedure. 

1. To allow for any drin, turn on the power supply at least 
one-half hour before. the ril~diilg is taken. 

2. Set the pulse generator output toa l-MHz, 5-V output 
into a 50-ohm load. .. 

3. With the pulse generator connllctedto the fixture and the 
test IC in place, adjust the rise and fall time to 3 ns or less. 

4. Measure and record the ground bounce due to the PCB 
alone. 

Type: AC240 

Worst-Case Value 1.06 volts 
Best-Case Value 0.72 volts 

Type: FAST F240 

Worst-C~se Vlllue 1.05 volts 
.92C8-42757 

Fig. 4 - Measured values of VOLP made on an AC240 Octal-BUffer 
Line Driver, 3-State device and on a FAST 1=240. 

A good poa from the standpoint of ground bounce should 
have a bounce voltage of under 100 mV measured directly at 
the IC ground return pin. The actual ground bounce effect, . 
mealluredatthe 8th output pinurider test,includes thisPCB 
ground bounce component'. . 

AII.measurements of ground bounce used for comparison 
purposes should be taken u'nder the same c.onditions; the 
power supply voltage, pulse generator frequency and 
transition time should be identical. The ambient temperature 
should be identical within 3 degreesC. because logic 
speeds and RF leakage change with temperature. 

Example Measurements 

Fig. 4 giv.es . results of ground bounce tests made on 
Advanced CMOS Logic types using the.above fixture and 
methods .. Tests were run on both the best-case output pin 
(closest to the IC'sground pin) and the worst-case output 
pin (thE! pin fuMhest from the ground pin). A comparison 
with a FAST 240's worst-case output pin was also made. Fig. 
5 shows these results in detail as displayed on the 
oscilloscope .. 

It should be noted that the measurement of ground bounce 
is a difficult and time-consuming task, but accurate and 
reliable measurements can be made by following the above 
recommendations. Differences in the readings from ICto IC 
can be.± 200 mV. Any comparison of IC's should take this 
variation into consideration. 

. .,:,,-

.11\ ,.,. I-+-+---,+--+.I'-:f-''t-., -tV-F-~_;::;;/!,"""''iC=~ AC240 

',' . 
1 YO(.T/DIV, . . 'av= 1.080 VOLTS 
TIMEBASE = 10 "&!I?IV. , AV= 1.050 VOLTS 

III i 11J1+H-
400 MYOl TS/DIV. 
TIMEBASE = 10 nslDIV. 

AV= 0.72 VOLTS 

92C8-42759 

Fig. 5 - Simultaneous switching transient waveforms. 
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Dual-In-Line Plastic Packages 

(E) Suffix (JEDEC MS-001-AC) 
14-Lead Dual-ln-L1ne Plastic Package 

~YMBOL 
INCHES MILLIMETERS 

MIN. MAX. MIN. MAX. 

A - 0.210 - 5.33 

A1 0.015 - 0.39 -
A2 0.115 0.195 2.93 4.95 
B 0.014 0.022 0.356 0.558 

B1 0.045 0.070 1.15 1.77 

C 0.008 0.015 0.204 0.381 

0 0.725 0.795 18.42 20.19 

0 1 0.005 - 0.13 -
E 0.300 0.325 7.62 8.25 

E1 0.240 0.280 6.10 7.11 

e 0.100 BSC 2.54 BSC 

eA 0.300BSC 7.62BSC 

eB -
I 

0.430 -
I 

10.92 

L 0.115 0.160 2.93 4.06 

N 14 14 

(E) Suffix (JEDEC MS-001-AA) 
16-Lead Dual-In-Line Plastic Package 

SYMBOL 
INCHES MILLIMETERS 

MIN. MAX. MIN. MAX. 

A - 0.210 - 5.33 

A1 0.015 - 0.39 -
A2 0.115 0.195 2.93 4.95 

B 0.014 0.022 0.356 0.558 

B1 0.045 0.070 1.15 1.77 

C 0.008 0.015 0.204 0.381 

0 0.745 0.840 18.93 21.33 

0 1 0.005 - 0.13 -
E 0.300 0.325 7.62 8.25 

E1 0.240 0.280 6.10 7.11 

e 0.100 BSC 2.54 BSC 

eA 0.300BSC 7.62 BSC 

eB -
I 

0.430 -
I 

10.92 

L 0.115 0.160 2.93 4.06 

N 16 16 

NOTES 

9 

9 

3 

4 

12 

5 
6,7 

8 
9 

10 

9 

11 

92CS-39901 

NOTES 

9 

9 

3 

4 

12 

5 

6,7 

8 
9 

10 

9 

11 

92CS-39900 

Notes: 
1. Reier to JEDEC Publication No. 95 JEDEC Registered and 

Standard Oulllnesior Solid State Products, lor rules and 
general Inlormallon concerning registered and standard 
oulllnes, In Secllon 2.2. 

2. Protrusions (flash) on the base plane surlace shall not 
exceed 0.010 In. (0.25 mm). 

3. The dimension shown Is lor lull leads. "Hall" leada are 
opllonal at lead poaltlona 

N N 
1, N, 2 2+1. 

4. Dimension 0 doea not Include mold flash or protrusions. 
Mold flash or protrusions shall nol exceed 0.010 In. (0.25 
mm). 

5. E Is the dimension to Ihe outside 01 the leads and la 
measured with the leads perpendicular to the base plane 
(zero lead spread). 

6. Dimension E1 does not Include mold flash or protruslona. 
7. Packaga body and leads shall be symmetrical around 

center line shown In end view. 
8. Lead spacing e shall be non-cumulallve and shall be 

measured at the lead tip. This meaaurement shall be made 
belore Insertion Into gaugea, boards or aocketl. 

9. This Is a basic Inatalled dimension. Measurement shall be 
made with the device Installed In the seating plane gauge 
(JEDEC Oulllne No. GS-3, aeallng plane gauge). Leada 
shall be In true poaltlon within 0.010 In. (0.25 mm) dlamater 
lor dimension eA. 

10. eB Is the dimension to the outalde 01 the leads and la 
measured at the lead tlpa belore the device Is Installed. 
Negallve lead spread Is not permlHed. 

11. N Is the maximum number 01 lead poaltlona. 
12. Dimension 01 at the lett end 01 the package muat equal 

dimension 01 at the right end 01 the package within 0.030 
In. (0.76 mm). 

13. Pointed or rounded lead tips are prelerred to ease Inaertlon. 
14. For automallc Insertion, any raised Irregularity on the top 

surlace (step, meaa, etc.) shall be symmetrical about the 
lateral and longitudinal package centerllnes. 

(E) Suffix (JEDEC MS-001-AE) 
20-Lead Dual-In-Llne Plastic Package 

SYMBOL 
INCHES MILLIMETERS 

MIN. MAX. MIN. MAX. 

A - o.2fO - 5.33 

A1 0.015 - 0.39 -
A2 0.115 0.195 2.93 4.95 

B 0.014 0.022 0.356 0.558 

B1 0.045 0.070 1.15 1.77 

C 0.008 0.015 0.204 0.381 

0 0.925 1.060 23.5 26.9 

0 1 0.005 - 0.13 -
E 0.300 0.325 7.62 8.25 

E1 0.240 0.280 6.10 7.11 

e 0.100 BSC 2.54 BSC 

eA 0.300 BSC 7.62 BSC 

eB -
I 

0.430 - I 
10.92 

L 0.115 0.160 2.93 4.06 

N 20 20 

NOTES 

9 

9 

3 

4 

12 

5 

6,7 
8 
9 

10 

9 

11 

92CS·39997 
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(EN) Suffix (JEDEC MS-001-AF) 
24-Lead Dual-In-Line Plastic Package 

Notes: 
1. Refer to JEDEC Publication No. 95 JEDEC Registered and 

Standard Outlines for Solid State Product., lor rules and 
general Information concerning registered and standard 
outlines, In Section 2.2. 

2. Protrusion. (flash) on the base plane surfece shall not 
exceed 0.010 In. (0.25 mm). ' 

3. The dimension shown Is lor lull leads. "'Ha"" leads are 
optional at lead positions 

N N, 
l,N, 2 2+1· 

4. Dimension 0 does not Include mold flash or protrusions. 
Mold flash or protrusion. shall not exceed 0.010 In. (0.25 
mm). 

5. E Is the dimension to the outside of the leads and Is 
measured with the leads perpendicular to the base plane 
(zero IlIad . .spread). 

6. Dimension El does not Include mold flash or protrusions. 
7. Package, body and leads shall be, symmetrical around 

center line shown In end view. 

Dual-In-Line Plastic Packages 

~YMBOL 
INCHES MILLIMETERS 

NOTES 
MIN. MAX. MIN. MAX. 

A - 0.210 - 5.33 9 

Al 0.015 - 0.39 - 9 

A2 0.115 0.195 2.93 4.95 

B 0.014 0.022 0.356 0.558 

Bl 0.045 0.070 1.15 1.77 3 

C 0.008 0.015 0.204 0.381 

0 1.125 . 1.275 28.6 32.3 4 

0 1 0.005 - . 0.13 - 12 

E 0.300 0.325' 7.62 8.25 5 

El 0.240 0.280 6.10 7.11 6, 7 

e 0.100 BSC 2.54 BSC 8 

eA 0.300 BSC 7.62 BSC 9 

eB -
I 

0.430 -
I 

10.92 10 

L 0.115 0.160 2.93 4.06 9 

N 24 24 11 

92CS-39943 

8. Lead spacing e shall be non-cumulative a.lli shall be 
measurad at the lead tip. This measurement shall be made 
befora Insertion Into gauges, boards or sockets. 

9. This Is a basic In.talilld dimension. Measurement shall be 
made with the device Installed In the seating plane gauge 
(JEDEC Outline No. GS-3, seating plane gauge). Leads 
shall be, In true po.ltlon within 0.01 0 In. (0.25 mm) diameter 
for dimension eA. 

10. eB Is the dimension to the out.lde of the leads and Is 
measured at the lead tips before the device Is Installed. 
Negative lead spread Is not permitted. 

11. N Is the maximum number of lead posillons. 
12. Dimension 01 at the left end of the package must equal I 

dimension 01 at the right end of the package within 0.030 
In. (0.76 mm). 

13. Pointed orrounded lead tips are preferred to ease Insertion. 
14. For automatic Insertion, any raised Irregularity on the top 

surface (step, mesa, etc.) shall be symmetrical about the 
lateral and longitudinal package centerllnes. 
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Dual-In-Line Frit .. Se~J C~ramic (CERDIP) Packages 

_ .. , lb'I'" 
~J¥YlrL ~}i~(l~(\ 

'.0...... ., 4~~ J l.~= 
c.· . 

rTT "';: 2 I • [J' TfT LL .. . ..;: BOTTOM! V'''', ",~, i 
l-L I ""' uu .,.i' ~, 

, "'- "'-----;-
(F) Suffix (JEDEC MO-001~AB) 
14-LeadDuaHn-Line Frll-Seal Ceramic Package 

SYMBOL 
INCHES MILLIMETERS 

NOTES 
MIN~ MAX. MIN. MAX. 

A O.ISS 0.200 3.94 5.08 

AI 0.020 ',0.050 0.51 1.27 
B 0.014 0.1)20 0.356 0.508 

B, 0.050 0.065 1.27 1.65 
C 0.008 0.012 0.204 0.304 1 

D 0.745 0.770 18.93 19.55 

E 0.300 0.325 7.62 8.25 

E, 0.240 0.260 6.10 6.80 

e, 0.100 TP 2.54 TP 2 

eA 0.300TP 7.82TP 2,3 
L 

0.,25
1 

0.150 3;18 

1 

3.81 

L2 0.000 0.030 0;00 0.76 

a O· 15· O· IS? 4 

N 14 14 5 

N, 0 0 6 

0, 0.040 I 0.075 1.02 

I 
';90 

S 0.065 0.090 1.66 2.28 

92SS-4296R3 

(F) Suffix, . 
20~Lead Dua!,ln-Line Frlt-S,eal Ceramic Package 

~YMBOL 
INCHES MILLIMETERS 

NOTES 
MIN. MAX. MIN. MAX. 

A 0.120 0.250 3.10 6.30 

AI 0.020 0.070 0.51 1.77 
B 0.016 0.020 0.407 0.508 

B, 0.028 0.070 0.72 1.77 
C 0.008 !I.012 0.204 0.304 1 
D 0.942 0.990 23.93 25.15 
E 0.300 0.325 7.62 8.25 

E, 0.240 0.280 6.10 7.11 ., 0.100 TP 2.54 TP 2 

·A 0.300TP 7.62TP 2,3 
L 

0.100 1 0.200 2.54 

1 

5.00 

L2 0.000 0.030 0.00 0.76 

a O·C IS·C O·C 15·C 4 

N 20 20 5 

N, 0 

°l 
6 

0, 0.040 I 0.075 1.02 1.90 

S 0.040 0.100 1.02 2.54 
92CM-35137Rl 

NOTES: 

Re'er 10 JEDEC Publlcallon No. 95 'or Rul.s 'or Dlmenllonlng 
Axial Lead Producl Ouillnel. 

1. When Ihl. device Is supplied lolder-dlpped, Ihe maximum 

lead Ihlcknel. (narrow portion) will nolexceed 0.013 In. (0.33 
mm). 

2. Leads within 0.005 In. (0.127 mm) radlul of True Posillon (TP) 

al gauge plane with maximum material condition. 

3. eA applies In zone L2 when unltilinsla'(ed. 
4. Appllel 10 spread leadl prior to Inslallallon. 

5. N I. Ihe maximum quanllty 0' lead pOlltlon •. 

6. Nl II Ihe quanllly 0' allowable milling leads. 

(F) Suffix (JEDEC MO-001-AC) 
16-Lead Dual-In-Line Frit-Seal Ceramic Package 

SYMBOL 
INCHES MILLIMETERS 

NOTES 
MIN. MAX. MIN. MAX. 

A 0.155 0.200 3.94 5.08 

AI 0.020 0.050 0.51 1.27 

B 0.014 0.020 0.356 0.508 

B, 0.035 0.065 0.89 1.65 
C 0.008 0.012 0.204 0.304 1 
D 0.745 0.785 18.93 19.93 

E 0.300 0.325 7.62 8.25 

E, 0.240 0.260 6.10 6.60 

e, 0.100 TP 2.54 TP 2 

eA 0.300 TP 7.62TP 2,3 
L 

0.
,25

1 
0.150 3.18 

'I 
3.81 

L2 0.000 0.030 o.oli 0.76 
a o· 15· O· 15· 4 

N 16 16 5 

N, 0 0 6 

0, 0.040 I 0.075 1.02 J 1.90 
S 0.015 0.060 0.39 1.52 

92CM-15967R4 

(F) Suffix (JEDEC MO-01S .. AA) " 
24-Lead Dual-In-Llne Frlt-Seal Ceramic Package 

SYMBOL 
INCHES MILLIMETERS 

NOTES 
MIN. MAX. MIN. MAX. 

A 0.120 0.250 3.10 6.30 

AI 0.020 0.070 0.51 1.77 
B 0.016 0.020 0.407 ' 0.508 

B, 0.028 0.070 0.72 1.77 
C 0.008 0.012 0.204 0.304 1 
D 1.200 1.290 30.48 ,32.76 
E 0.600 0.625 15.24 15.87 

E, 0.515 0.580 13.09 14.73 

e, 0.100 TP 2.S4TP 2 

eA 0.600 TP ... .., . ..:.TP 2,3 

l 0.1~ \ 
0.200 2.54 

1 

5.00 

L2 0.000 0.030 0.00 0.76 

a O·C 15·C O·C 15·C 4 

N 24 24 5 

N, 0 0 6 

0, 0.040, I 0.075 1.02 

J 1.90 

S 0.040 0.100 1.02 2.54 
92C8-26938R3 
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Dual-In-Line Small-Outline Plastic Packages 

(M) Suffix (JEDEC MS-012-AB) 
14-Lead Dual-In-Llne Smail-Outline Plastic Package 

~YMeOL 
INCHES MILLIMETERS __ 

MIN. MAX. MIN. MAX. 
NOTES 

A 0.0532 0.0688 1.35 1.75 

Al 0.0040 0.0098 0.10 0.25 
e 0.0138 0.0192 0.35 0.49 

C 0.0075 0.0098 0.19 0.25 

D 0.3367 0.3444 8.55 8.75 4 

E 0.1497 I 0.1574 3.80 4.00 4 
e 0.050 esc 1.27 esc 

H 
0.2284

1 

0.2440 5.80 

1 

6.20 

h 0.0099 0.0196 0.25 0.50 5 

L 0.016 0.050 0.40 1.27 6 

N 114 lj 7 
0" 8' 0' 8' 

Noles: 1, 2, 3, 8, 9 92CS-38924Rl 

(M) Suffix (JEDEC MS-013-AC) 
20-Lead Dual-In-Llne Smail-Outline Plastic Package 

~YMeOL 
INCHES MILLIMETERS 

NOTES 
MIN. MAX. MIN. MAX, 

A 0,0926 0.1043 2,35 2.65 

Al 0,0040 0.0118 0.10 0.30 

e 0.0138 0,0192 0.35 0,49 

C 0.0091 0,0125 0.23 0.32 

D 0,4961 0.5118 12,60 13.00 4 

E 0.2914 0,2992 7.40 7.60 4 

e 0,050.esc 1.27 esc 

H 0.394 

I 
0.419 10.00 

1 

10,65 

h 0,010 0.029 0.25 0.75 5 

L 0.016 0,050 0,40 1,27 6 

N 
1
20 2f 

7 
ex: 0° 8° 0° 8° 

Notea: 1, 2, 3, 8, 9 92CS-38926Rl 

NOTES: 

1. Reier to applicable symbol list. 
2. Dimensioning and tolerancing per ANSI 

Y14.5M-1982. 
3. "T" is a reference datum. 
4. "0" and "E" are reference datums and do not include 

mold flash or protrusions. Mold flash or protrusions 
shall not exceed .15mm (.006 in.). 

5. The chamler on the body is optional. II it is not pres
ent, a visual index feature must be located within the 
cross hatched area. 

6. "L" is the length 01 terminal lor soldering to a 
substrate. 

7. "N" is the number of terminal positions. 
8. Terminal numbers are shown for reference only. 
9. Controlling dimensions: MILLIMETERS. 

(M) Suffix (JEDEC MS-012-AC) 
16-Lead Dual-In-Llne Smail-Outline Plastic Package 

~YMeOL 
INCHES MILLIMETERS 

MIN. MAX. MIN. 
NOTES 

MAX. 

A 0.0532 0.0688 1.35 1.75 

Al 0.0040 0.0098 0.10 0.25 
e 0.0138 0.0192 0.35 0.49 
C 0.0075 0.0098 0.19 0.25 
D 0.3859 0.3937 9.80 10.00 4 
E 0.1497 0.1574 3.80 4.00 4 
e 0.050 esc 1.27 esc 
H 

0.2284
1 

0.2440 5.80 

1 

6.20 
h 0.0099 0.0196 0.25 0.50 5 
L 0.Q16 0.050 0.40 1.27 6 
N 

1
16 1 7 

0' 8' 0' 8° 

Notes: 1, 2, 3, 8, 9 92CS-38925Rl 

(M) Suffix (JEDEC MS-013-AD) 
24-Lead Dual-In-Llne Smail-Outline Plastic Package 

~YMeOL 
IN HES MILLIMETERS. 

NOTES 
.MIN. MAX, MIN, MAX, 

A 0,0926 0.1043 2.35 2.65 

Al 0,0040 0.0118 0.10 0.30 

e 0.0138 0.0192 0.35 0.49 

C 0,0091 0.0125 0.23 0.32 

D 0.5985 0.6141 15.20 15.60 4 

E 0.2914 0.2992 7.40 7.60 4 

e 0.050 esc 1.27 esc 

H 0.394 

1 

0.419 10.00 

I 

10.65 

h 0.010 0.029 0.25 0.75 5 

L 0.Q16 0.050 0,40 1.27 6 

N 124 2j 
7 

ex: 0' 8' 0° 8° 

Notes: 1,2, 3, 8, 9 92CS-39037Rl 
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Sales Offices, Dlstrlbutors, .. and Representatives 

Sales Offices 

UNITED STATES 

Alabama 
GE Solid State 
Office Park South 
Suite 103 
600 Boulevard South 
Huntsville, AL 35802-2175 
Tel: (205) 883-2791 

Arizona 
GE Solid Stete 
6900 E. Camelback Road 
Suite 460 
Scottsdale, AZ 85251-2441 
Tel: (802) 947-7235 

California 
GE Solid State" 
2460 N. First Street 
Suite 200 
Santa Jose, CA 95131 
Tel: Sales (408) 922-0977 
Design Center: (408) 922·7277 

GE Solid State 
Suite 420 
4827 No. Sepulveda Blvd. 
Sherman Oaks, CA 91403-1993 
Tel: (818) 783·3955 
TACNET: 8·522-4200 

GE Solid State 
200 East Sand pointe 
Suite 520 
Santa Ana, CA 92707 
Tel: (714) 850·0407 

Colorado 
GE Solid State 
6767 So. Spruce Street 
Englewood, CO 80112-1284 
Tel: (303) 740·8441 

Florida 
GE Solid State 
3900 RCA Boulevard 
Palm Beach Gardens, 
FL 33410-4220 
Tel: (305) 628·6350 

Georgia 
GE Solid State 
6575 The Corners Parkway 
Suite 108 
Norcross, GA 30092-3335 
Tel: (404) 283·0458 

IlIInol. 
"GE Solid State 
One Pierce Place 
Suite 325, West Tower 
Itasca, IL 60143-2681 
Tel: (312) 250·0070 
TACNET: 8·439-8180 

Indiana 
GE Solid State 
Mark I - Suite 660 
11611 N. Meridian Street 
Carmel, IN 46032-4542 
Tel: (317) 287·8375 
TACNET: 8-422·8375 

" ASIC oaslgn Center 

GE Solid State 
Suite 225 
2200 Lake Ave. 
FI. Wayne, IN 46805 
Tel: (219) 428-3182 

Kan ... 
GE Solid State 
Suite 102 
8650 College Boulevard 
Overland Park, KS 66210-1806 
Tel: (913) 345·2224 

Massachu.etts 
GE Solid State" 
Suite 101 
One Newton Exec. Park 
Newton, MA 02162-1435 
Tel: (817) 989-0141 
TACNET: 8-371·1210 

Michigan' 
GE Solid State 
30400 Telegraph Road 
Birmingham, MI 48010-3095 
Tel: (313) 844-1151 
TACNET: 8·788·3281 

Minnesota 
GE Solid State 
7805 Telegraph Road 
Suite 110 
Bloomington, MN 55438 
Tel: (612)941·1917 

New Jersey 
GE Solid State 
700 E. Gate Drive 
MI. Laurel, NJ 08054-3804 
Tel: (609) 338·5042 
TACNET: 8-794·4473 

GE Solid State 
1600 SI. Georges Avenue 
Rahway, NJ 07065 
Tel: (201) 381·4210 
TACNET: 8-790·7598 

New York 
GE Solid State 
160 Perinton Hili Office Park 
Fairport, NY 14450-3665 
Tel: (716) 223·5240 

North Carolina 
G E Solid State" 
1 Micron Drive 
Research Triangle Park, 
NC 27709-3049 
Tel: (919) 549-3244 
TACNET: 8·565·3244 

Ohio 
GE Solid State 
3700 Corporate Drive 
Suite 101 
Columbus, OH 43229-1739 
Tel: (814) 899·9009 
TACNET: 8-581·1210 

Texas 
GE Solid State 
Suite 400 
Echelon Executive Suites 
9430 Research Blvd., Bldg. 4 
Austin, TX 78759-6543 
Tel: (512) 343-4549 

GE Solid Stete" 
17000 Dallas Parkway 
Suite 115 
Dallas, TX 75248-1921 
Tel: (214) 733-0800 
TACNET: 8-849-1260 

Virginia 
GE Solid State 
1901 N. Moore Street 
Arlington, VA 22209-1766 
Tel: (703) 278·3509 

ASIA PACIFIC 

Hong Kong 
RCA InternaUonal, LId." 
13th Floor, Fourseas Bldg. 
208-212 Nathan Road 
Tsimshatsui, Kowloon 
Tel: 3·7236339 

Japan 
GE (USA) Semiconductor K.K. 
Meiji Seimei Gotanda Bldg. 3-F 
2-27-4 Nishi Gotanda 
Shinagawa-Ku, Tokyo 141 
Tel: 03-779·0401 

EUROPE 

Belgium 
GE Solid Stale, s.a." 
Mercure Centre 
Rue de la Fusee 100 
1130 Brussels 
Tel: 021246.21.11 

France 
GE Solid State, • .8." 
2-4, Avenue de L'Europe 
78140 Velizy 
Tel: 1·39.46.57.99 

Germany 
GE Solid State GmbH" 
Putzbrunnerstrasse 69 
8000 Muenchen 83 
West Germany 
Tel: (089) 6381300 

GE Solid State GmbH 
Zeppelinstrasse 35 
7302 Ostfildern 4 
West Germany 
Tel: (711) 454001 

GE Solid State GmbH 
Praunheimer Landstrasse 50 
6000 Frankfurt 90 
West Germany 
Tel: (69) 760.7333 

Italy 
GE Solid State SpA 
Via Dei Missaglia 97 
Milano 20142 

Korea Tel: (02) 82291 
General Electric (USA) Korea Co. 
10/F. Korea Press Center Bldg. 
25 Taepyung-Ro, 1GA, Jung-Ku 
Seoul 100 
Tel: 733·2532 

Singapore 
RCA InternaUonal, LId. 
24-15 International Plaza 
10 Anson Road 
Singapore 0207 
Tel: 222-4156 

Taiwan 
RCA Taiwan Ltd. 
Room 1103, No. 600 
Ming Chuan East Road 
Taipei 
Tel: (02) 7169310 

Sweden 
GE Solid State 
D'v','on of Internallonal GE AB 
P.O. Box 1203 
16313 Spanga-Stockholm 
Tel: (08) 793.9500 

U.K. 
GE Solid State Internallonal LId." 
Beech House 
373-399 London Road 
Camberley 
Surrey GU15 3HR 
Tel: (0278) 885911 
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CD54/74AC257, CD54/74AC25S 
CD54/7 4ACT257, CD54/74ACT25S 

STATIC ELECTRICAL CHARACTERISTICS: ACT Series 

CHARACTERISTICS 

High-Level Input 
Voltage 

Low-Level Input 
Voltage 

High-Level Output 
Voltage 

Low-Level Output 
Voltage 

Input Leakage 
Current 

V,H 

V,L 

VOH 

VOL 

TEST CONOITIONS 

V, 10 
(V) (mA) 

V,H 
or 
V ,L 
# 

V,H 
or 
V,L 

# 

Vee 
or 

-0.05 

-24 

-75 

-50 

0.05 

24 

75 

50 

Vcc 
(V) 

4.5 
to 
5.5 

4.5 
to 
5.5 

4.5 

4.5 

5.5 

5.5 

4.5 

4.5 

5.5 

5.5 

5.5 

AMBIENT TEMPERATURE (TA) - °C 

+25 

MIN. MAX. 

2 

0.8 

4.4 

3.94 

0.1 

0.36 

±0.1 

Oto+70 
-40 to +85 

MIN. MAX. 

2 

0.8 

4.4 

3.8 

3.85 

0.1 

0.44 

1.65 

-40 to +125(74) 
-55 to +125(54) UNITi 

MIN. MAX. 

2 V 

0.8 V 

4.4 

3.7 v 

3.85 

a.' 
J.5 

V 

-=--=-- 1.65 
---!---f---l--_ 

±1 ±1 IlA 

r-__ ~ ____________ ~-=G~N~D~~ ____ ~ __ ~ ____ ~ __ 
3-State Leakage 

Current 
V ,H 

or 

V,L 

+----1--. __ . 

Quiescent Supply 
Current, MSI 

loz 

Icc 

Vo= 

Vee 

or 

GND 
Vee 
or 

GND 

5.5 

a 5.5 

±0.5 ±10 

8 80 10 uA 

- -----

Current per Input Pin Vee-2.1 4.5 _ 2 3 A \ 
Additional Quiescent Supply 2.8 I _ 

L~TT~L~ln~p~u~ts~H_i9_h ____ A_lee~ ___ ~ ____ ~_to __ ~ ____ ~ __ .4_~ ___ ~_~ ___ ~--- I m '\ 1 Unit Load 5.5 L---J 

#Test one output at a time for a 1-second maximum duration. Measurement is made by forcing current and noasuring voltage tmi"imize 

power dissipation. 
"Test verifies a minimum 50-ohm transmission-line-drive capabililytor 74AC/ACT Series. 75 ohms for 54AClACT Series. 

ACT INPUT LOADING TABLE 
.-----IN-P-U-T---,----U-N-IT=--LO-A-,-O-·--,,·, 

Data 0.83 
S 1.27 

OE 1.27 

"Unit load is Alec limit specified in Static Characteristic 
Chart, e.g., 2.4 mA max. @25°C. 
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'echnlcalOata _____________ ...,.-_____________ _ 

:054n4AC257, C054n4AC258 
:054/74ACT257,C054/74ACT258 
;WITCHING CHARACTERISTICS: AC Series; t" tf = 3 ns, Cl = 50 pF 

Vee 
CHARACTERISTICS SYMBOL (V) 

Propagation Delays: tPlH 
1.5 

IntoY 257 tPHl 3.3" 
5t 

StoY 1.5 
257 tPlH 3.3 

tpHl 5 

C5l:toY tPLl 
1.5 257 tPHZ 
3.3 tpZl 
5 

tPZH 

In tQ Y 1.5 
258 tPLH 3.3 

tPHl 5 

StoY 1.5 
258 tPLH 3.3 

tPHl 5 

OEtoY tPLl 
1.5 258 tPHZ 

tpZl 3.3 

tPZH 5 

Power Dissipation Capacitance Cpo§ -
Input Capacitance .. C, -
3-State Output Capacitance Co -

o to +70°C 
-40 to. +85° C 

MIN. MAX. 

- 105 
2.5 11.8 
1.7 8.4 

- 150 
3.6 16.8 
2.4 12 

- 165 
4 19.8 

2.7 13.2 

- 90 
2.2 10.1 
1.4 7.2 

- 150 
3.6 16.8 
2.4 12 

- 165 
4 19.8 

2.7 13.2 

130 Typ. 

- 10 

- 15 

SWITCHING CHARACTERISTICS: ACT Series; t" t, = 3 ns, CL .. 50 pF 
r--- .- _ .. 

Vee 
o to +70°C 

tHARACTERISTICS SYMBOL -40 to +85°C 
(V) r----" 

- MIN. MAX. - f-_.-
Propagati;n Delays: 

tPlH 
l"toY 257 tPHt 5t 1.9 9.6 

StoY 
257 tP1H 

I tPHL 
5 2.8 13.9 

------. 

/ OE to \ tPLz 
257 tPHZ 5 3 14.5 

tPZl 
tPZH 

In to 'i tPLH 258 
tpHL 

5 1.7 8.4 

StoY 
tPlH 258 
tPHl 5 2.8 13.9 

BEtoY tpLl 
258 tPHZ 

tp1l 
5 3 14.5 

'-- tPZH 
Power D" . 

Ceo§ ISslpatlon CapacitancE' 170 Typ. 
Input Capacitance C, 10 

.2::State Output Capacitan_e Co 15 

-40 to +125°C(74) 
-55 to +125° C(54) UNITS 

MIN. MAX. 

117 
2.4 13 ns 
1.6 9.3 

- 168 
3.5 18.8 ns 
2.3 13.4 

- 184 
3.8 22.1 ns 
2.5 14.7 

- 100 
2 11.2 ns 

1.3 8 

- 168 
3.5 18.8 ns 
2.3 13.4 

- 184 
3.8 22.1 ns 
2.5 14.7 

130 Typ. pF 

- 10 pF 

- 15 pF 

-40 to +125° C(74) 
-55 to +125°C(54) UNITS 
MIN. MAX. 

1.8 10.7 ns 

2.6 15.4 ns 

2.8 16.1 ns 

1.6 9.3 ns 

2.6 15.4 ns 

2.8 16.1 ns 

170 Typ. pF 

10 pF 

15 pF 
*3.3 V: 

min. IS @3.6 V §Cpo IS used to determine the dynamic power consumption per multiplexer. 
max. js @ 3 V For AC Series: Po = Cpo Vee' f, + I(Cl Vee"to} 

t5 V: min. is @ 5.5 V FACT S . 2 2 or erres: Po = CpoVee f, + I(Cl Vee fo} + Vee b. lee 
max. is @ 4.5 V where f, = input frequency 

5 V: min. is @ 5.25 V for 0 to +70°C fo = output frequency 
max. is @4.75 V for 0 to +70°C Cl = output load capacitance 
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_____________________________ Technical Data 

CD54/7 4AC257, CD54/74AC258 
CD54/74ACT257, CD54/74ACT258 

STATIC ELECTRICAL CHARACTERISTICS: ACT Series 

AMBIENT TEMPERATURE (TA) - °C 

TEST CONDITIONS +25 o to +70 -40 to +125(74) 
CHARACTERISTICS Vcc -40 to +85 -55 to +125(54) UNITS 

V, 10 (V) 

(V) (mA) MIN. MAX. MIN. MAX. MIN. MAX. 

High-Level Input 4.5 
Voltage V,H to 2 - 2 - 2 - V 

5.5 

Low-Level Input 4.5 
Voltage V,L to - 0.8 - 0.8 - 0.8 V 

5.5 

High-Level Output V'H -0.05 4.5 4.4 - 4.4 - 4.4 -
Voltage VOH or 

-24 4.5 3.94 3.8 3.7 V,L - - - V 
# -75 5.5 - - 3.85 - - -
, -50 5.5 - - - - 3.85 -

Low-Level Output V,H 0.05 4.5 - 0.1 - 0.1 - 0.1 
Voltage VOL or 

V,L 24 4.5 - 0.36 - 0.44 - 0.5 
V 

# 75 5.5 - - - 1.65 - -
, 

50 5.5 - - - - - 1.65 

Input Leakage Vcc 
Current I, or 5.5 ~ ±0.1 - ±1 - ±1 pA 

GND 

3-State Leakage V,H 
Current loz or 

V,L 

Vo= 5.5 - ±0.5 - ±5 - ±10 pA 

Vcc 

or 

GND 

Quiescent Supply Vee 
Current, MSI Icc or 0 5.5 - 8 - 80 - 160 pA 

GND 

Additional Quiescent Supply 
4.5 Current per Input Pin Vee-2.1 to - 2.4 - 2.8 - 3 rnA 

TTL Inputs High Alee 
5.5 1 Unit Load 

#Test one output at a time for a 1-second maximum duration. Measurement is made by forcing current and measuring voltage to minimize 
power dissipation. 

'Test verifies a minimum 50-ohm transmission-line-drive capability for 74AC/ACT Series, 75 ohms for 54AC/ACT Series. 

ACT INPUT LOADING TABLE 

INPUT UNIT LOAD* 
Data 0.83 

S 1.27 
OE 1.27 

'Unit load is t.lcc limit specified in Static Characteristic 
Chart, e.g., 2.4 rnA max. @25°C. 
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Technical Data ___________________________ _ 

CD54n4AC257, CD54/74AC258 
CD54/74ACT257, CD54/74ACT258 

SWITCHING CHARACTERISTICS: AC Series; 1" ~ = 3 ns, CL = 50 pF 

Vee 
CHARACTERISTICS SYMBOL (V) 

Propagation Delays: tPLH 1.5 
Into Y 257 tpHL 3.3* 

5t 

StoY 1.5 
257 tPLH 3.3 

tPHL 5 

DEtoY tpLZ 
1.5 257 tPHZ 

tPZL 3.3 

tPZH 5 

In to Y 1.5 
258 tpLH 3.3 

tPHL 5 

StoY 1.5 
258 tPLH 3.3 

tPHL 5 

moto Y tpu 
1.5 258 tPHZ 

tPZL 3.3 

tPZH 5 

Power Dissipation Capacitance C po§ -
Input capacitance C, -
3-State Output Capacitance Co -

o to +70°C 
-40 to +85°C 

MIN. MAX. 

- 105 
2.5 11.8 
1.7 8.4 

- 150 
3.6 16.8 
2.4 12 

- 165 
4 19.8 

2.7. 13.2 

- 90 
2.2 . 10.1 
1.4 7.2 

- 150 
3.6 16.8 
2.4 12 

- 165 
4 19.8 

2.7 13.2 

130 Typ. 

- 10 

- 15 

SWITCHING CHARACTERISTICS: ACT Series; t" ~ = 3 ns, CL = 50 pF 

Vee 
o to +70°C 

CHARACTERISTICS SYMBOL -40 to +85°C 
(V) 

MIN. MAX. 

Propagation Delays: tPLH 
In to Y 257 tpHL 5t 1.9 9.6 

Sto Y 
257. 

tpLH 
5 2.8 13.9 

tPHL 

OEtoY tPLz 
257 tPHZ 5 3 14.5 

tPZL 
tPZH 

In to Y 
258 

tpLH 
5 . 1.7 8.4 

tPHL 

StoY 
258 

tpLH 
5 2.8 13.9 

tpHL 

OEto Y tPLZ 
258 tPHZ 

5 3 14.5 tPZL· 
tPZH 

Power Dissipation Capacitance C"o§ - 170 Typ. 

Input Capacitance C, -. - 10 

~te ()utput Capacitance Co - - I 15 

-40 to +125°C(74) 
-55 to +125°C(54) UNITS 

MIN. MAX. 

- 117 
2.4 13 ns 
1.6 9.3 

- 168 
3.5 18.8 ns 
2.3 13.4 

- 184 
3.8 22.1 ns 
2.5 14.7 

- 100 
2 11.2 ns 

1.3 8 

- 168 
3.5 18.8 ns 
2.3 13.4 

- 184 
3.8 22.1 ns 
2.5 14.7. 

130 Typ. pF 

- 10 pF, 

- 15 pF 

-40 to +125°C(74) 
-55 to +125°C(54) UNITS 

MIN. MAX. 

1.8 10.7 ns 

2.6 15.4 ns 

2.8 16.1 ns 

1.6 9.3 ns 

2.6 15.4 ns 

2.8 16.1 ns 

170 Typ. pF 

- 10 pF 

- I 15 pF 

*3.3 V: min. is @ 3.6 V 
max. is@3V 

§Cpo is used to determine the dynamic power consumption per multiplexer. 
For AC Series: Po = Cpo Vee" f; + l:(CL Vee"to) 

t5 V: min. is @ 5.5 V 
max. is @ 4.5 V 

For ACT Series: Po = CPOVee" f; + l:(CLVee"fo) + Vee l!.. lee 
where f; = input frequency 

fo = output frequency 
CL = output load capacitance 

5 V: min. is @ 5.25 V for 0 to +70°C 
max. is @ 4.75 V for 0 to +70°C 

198 Vee = supply voltage. 




