
54AC74/54ACT74
DualD-Type Positive Edge-Triggered Flip-Flop
GeneralDescription
The ’AC/’ACT74 isa dualD-type flip-flop withAsynchronous
Clear and Setinputs and com plem entary (Q,Q) outputs.
Inform ation atthe inputis transferred to the outputs on the
positive edge ofthe clockpulse.Clocktriggering occursata
voltage levelofthe clock pulse and is notdirectly related to
the transition tim e ofthe positive-going pulse.Afterthe Clock
Pulse inputthreshold voltage has been passed,the Data
inputis locked outand inform ation presentwillnotbe trans-
ferred to the outputs untilthe nextrising edge ofthe Clock
Pulse input.

Asynchronous Inputs:

LOW inputto SD (Set)sets Q to HIGH level

LOW inputto CD (Clear)sets Q to LOW level

Clearand Setare independentofclock

Sim ultaneous LOW on CD and SD m akes both Q and Q

HIGH

Features
n ICC reduced by 50%

n Outputsource/sink 24 m A

n ’ACT74 has TTL-com patible inputs

n Standard M icrocircuitDrawing (SM D)
— ’AC74:5962-88520
— ’ACT74:5962-87525

n 54AC74 now qualified to 300Krad RHA designation,
referto the SM D form ore inform ation

Logic Sym bols

10026601

IEEE/IEC

10026603

10026602

Pin Nam es Description

D1,D2 Data Inputs

CP1,CP2 Clock Pulse Inputs

CD1,CD2 DirectClearInputs

SD1,SD2 DirectSetInputs

Q 1,Q 1,Q 2,Q 2 O utputs

FACT® is a registered tradem ark ofFairchild Sem iconductorCorporation.
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Connection Diagram s
Pin Assignm entforDIP

and Flatpak Pin Assignm entforLCC

10026604

10026605

Truth Table
(Each Half)

Inputs Outputs

SD CD CP D Q Q

L H X X H L

H L X X L H

L L X X H H

H H N H H L

H H N L L H

H H L X Q 0 Q 0

H = HIG H Voltage Level
L = LO W Voltage Level
X = Im m aterial
N = LOW -to-HIGH Clock Transition
Q 0(Q 0)= Previous Q (Q )before LO W -to-HIGH Transition ofClock

Logic Diagram

10026606

Please note thatthis diagram is provided only forthe understanding oflogic operations and should notbe used to estim ate propagation delays.
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Absolute M axim um Ratings (Note 1)

If M ilitary/Aerospace specified devices are required,
please contactthe NationalSem iconductorSales Office/
Distributors foravailability and specifications.

Supply Voltage (VCC) −0.5V to +7.0V

DC InputDiode Current(IIK)

VI= −0.5V −20 m A

VI= VCC + 0.5V +20 m A

DC InputVoltage (VI) −0.5V to VCC + 0.5V

DC OutputDiode Current(IOK)

VO = −0.5V −20 m A

VO = VCC + 0.5V +20 m A

DC OutputVoltage (VO) −0.5V to VCC + 0.5V

DC OutputSource

orSink Current(IO) ±50 m A

DC VCC orG round Current

perOutputPin (ICC orIGND) ±50 m A

Storage Tem perature (TSTG) −65 C̊ to +150 C̊

Junction Tem perature (TJ)

CDIP 175 C̊

Recom m ended Operating
Conditions
Supply Voltage (VCC)

’AC 2.0V to 6.0V

’ACT 4.5V to 5.5V

InputVoltage (VI) 0V to VCC

O utputVoltage (VO) 0V to VCC

O perating Tem perature (TA)

54AC/ACT −55 C̊ to +125 C̊

M inim um InputEdge Rate (DV/Dt)

’AC Devices

VIN from 30% to 70% ofVCC

VCC @ 3.3V,4.5V,5.5V 125 m V/ns

M inim um InputEdge Rate (DV/Dt)

’ACT Devices

VIN from 0.8V to 2.0V

VCC @ 4.5V,5.5V 125 m V/ns

Note 1: Absolute m axim um ratings are those values beyond which dam age
to the device m ay occur.The databook specifications should be m et,without
exception,to ensure thatthe system design is reliable overits powersupply,
tem perature,and output/inputloading variables.Nationaldoes notrecom -
m end operation ofFACT® circuits outside databook specifications.

DC Characteristics for’AC Fam ily Devices
54AC

Sym bol Param eter VCC TA = Units Conditions

(V) −55 C̊ to +125 C̊

G uaranteed

Lim its

VIH M inim um High 3.0 2.1 VOUT = 0.1V

LevelInput 4.5 3.15 V orVCC − 0.1V

Voltage 5.5 3.85

VIL M axim um Low 3.0 0.9 VOUT = 0.1V

LevelInput 4.5 1.35 V orVCC − 0.1V

Voltage 5.5 1.65

VOH M inim um High 3.0 2.9 IOUT = −50 µA

LevelOutput 4.5 4.4 V

Voltage 5.5 5.4

(Note 2)

VIN = VIL orVIH

3.0 2.4 −12 m A

4.5 3.7 V IOH −24 m A

5.5 4.7 −24 m A

VOL M axim um Low 3.0 0.1 IOUT = 50 µA

LevelOutput 4.5 0.1 V

Voltage 5.5 0.1

(Note 2)

VIN = VIL orVIH
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DC Characteristics for’AC Fam ily Devices (Continued)

54AC

Sym bol Param eter VCC TA = Units Conditions

(V) −55 C̊ to +125 C̊

G uaranteed

Lim its

3.0 0.5 12 m A

4.5 0.5 V IOL 24 m A

5.5 0.5 24 m A

IIN M axim um Input 5.5 ±1.0 µA VI= VCC,GND

Leakage Current

IOLD (Note 3)M inim um

Dynam ic Output

Current

5.5 50 m A VOLD = 1.65V M ax

IOHD 5.5 −50 m A VOHD = 3.85V M in

ICC M axim um Quiescent 5.5 40.0 µA VIN = VCC

Supply Current orGND

Note 2: Alloutputs loaded;thresholds on inputassociated with outputundertest.

Note 3: M axim um testduration 2.0 m s,one outputloaded ata tim e.

Note 4: IIN and ICC @ 3.0V are guaranteed to be less than orequalto the respective lim it@ 5.5V VCC.

ICC for54AC @ 25 C̊ is identicalto 74AC @ 25 C̊.

DC Characteristics for’ACT Fam ily Devices
54ACT

Sym bol Param eter VCC TA = Units Conditions

(V) −55 C̊ to +125 C̊

G uaranteed

Lim its

VIH M inim um High

LevelInput

Voltage

4.5 2.0 V VOUT = 0.1V

5.5 2.0 orVCC − 0.1V

VIL M axim um Low

LevelInput

Voltage

4.5 0.8 V VOUT = 0.1V

5.5 0.8 orVCC − 0.1V

VOH M inim um High

LevelOutput

Voltage

4.5 4.4 V IOUT = −50 µA

5.5 5.4

(Note 5)

VIN = VIL orVIH

4.5 3.70 V IOH −24 m A

5.5 4.70 −24 m A

VOL M axim um Low

LevelOutput

Voltage

4.5 0.1 V IOUT = 50 µA

5.5 0.1

(Note 5)

VIN = VIL orVIH

4.5 0.50 V IOL 24 m A

5.5 0.50 24 m A

IIN M axim um Input 5.5 ±1.0 µA VI= VCC,GND

Leakage Current

ICCT M axim um 5.5 1.6 m A VI= VCC − 2.1V

ICC/Input

IOLD (Note 6)M inim um

Dynam ic Output

Current

5.5 50 m A VOLD = 1.65V M ax

IOHD 5.5 −50 m A VOHD = 3.85V M in

5
4A

C
74
/5
4
A
C
T
7
4

www.national.com 4



DC Characteristics for’ACT Fam ily Devices (Continued)

54ACT

Sym bol Param eter VCC TA = Units Conditions

(V) −55 C̊ to +125 C̊

G uaranteed

Lim its

ICC M axim um Quiescent 5.5 40.0 µA VIN = VCC

Supply Current orGND

Note 5: Alloutputs loaded;thresholds on inputassociated with outputundertest.

Note 6: M axim um testduration 2.0 m s,one outputloaded ata tim e.

Note 7: ICC for54ACT @ 25 C̊ is identicalto 74ACT @ 25 C̊.

AC ElectricalCharacteristics
VCC 54AC

Sym bol Param eter (V) TA = −55 C̊ to +125 C̊ Units Fig.

(Note 8) CL = 50 pF No.

M in M ax

fm ax M axim um Clock 3.3 70 M Hz

Frequency 5.0 95

tPLH Propagation Delay 3.3 1.0 13.0 ns

CDn orSDn to Q n orQ n 5.0 1.0 9.5

tPHL Propagation Delay 3.3 1.0 14.0 ns

CDn orSDn to Q n orQ n 5.0 1.0 10.5

tPLH Propagation Delay 3.3 1.0 17.5 ns

CPn to Q n orQ n 5.0 1.0 12.0

tPHL Propagation Delay 3.3 1.0 13.5 ns

CPn to Q n orQ n 5.0 1.0 10.0

Note 8: Voltage Range 3.3 is 3.3V ± 0.3V

Voltage Range 5.0 is 5.0V ± 0.5V

AC Operating Requirem ents
54AC

Sym bol Param eter VCC TA = −55 C̊ to +125 C̊ Units Fig.

(V) CL = 50 pF No.

(Note 9) Guaranteed Lim its

ts Set-up Tim e,HIGH orLOW 3.3 5.0 ns

Dn to CPn 5.0 4.0

th Hold Tim e,HIGH orLOW 3.3 0.5 ns

Dn to CPn 5.0 0.5

tw CPn orCDn orSDn 3.3 8.0 ns

Pulse W idth 5.0 5.5

trec Recovery Tim e 3.3 0.5 ns

CDn orSDn to CP 5.0 0.5

Note 9: Voltage Range 3.3 is 3.3V ±0.3V

Voltage Range 5.0 is 5.0V ±0.5V
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AC ElectricalCharacteristics
54ACT

VCC TA = −55 C̊ Fig.

Sym bol Param eter (V) to +125 C̊ Units No.

(Note 10) CL = 50 pF

M in M ax

fm ax M axim um Clock 5.0 85 M Hz

Frequency

tPLH Propagation Delay 5.0 1.0 11.5 ns

CDn orSDn to Q n orQ n

tPHL Propagation Delay 5.0 1.0 12.5 ns

CDn orSDn to Q n orQ n

tPLH Propagation Delay 5.0 1.0 14.0 ns

CPn to Q n orQ n

tPHL Propagation Delay 5.0 1.0 12.0 ns

CPn to Q n orQ n

Note 10: Voltage Range 5.0 is 5.0V ±0.5V

AC O perating Requirem ents
54ACT

Sym bol Param eter VCC TA = −55 C̊ Units Fig.

(V) CL = 50 pF No.

(Note 11)
Guaranteed

Lim its

ts Set-up Tim e,HIGH or

LOW
5.0 4.0 ns

Dn to CPn

th Hold Tim e,HIGH or

LOW
5.0 1.0 ns

Dn to CPn

tw CPn orCDn orSDn 5.0 7.0 ns

Pulse W idth

trec Recovery Tim e 5.0 0.5 ns

CDn orSDn to CP

Note 11: Voltage Range 5.0 is 5.0V ±0.5V

Capacitance
Sym bol Param eter Typ Units Conditions

CIN InputCapacitance 4.5 pF VCC = O PEN

CPD PowerDissipation 35.0 pF VCC = 5.0V

Capacitance
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PhysicalDim ensions inches (m illim eters)unless otherwise noted

20-Term inalCeram ic Leadless Chip Carrier(L)
NS Package Num berE20A

14-Lead Ceram ic Dual-In-Line Package (D)
NS Package Num berJ14A
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PhysicalDim ensions inches (m illim eters)unless otherwise noted (Continued)

14-Lead Ceram ic Flatpak (F)
NS Package Num berW 14B

LIFE SUPPORT PO LICY

NATIONAL’S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL CO M PONENTS IN LIFE SUPPORT
DEVICES OR SYSTEM S W ITHO UT THE EXPRESS W RITTEN APPROVAL O F THE PRESIDENT AND GENERAL
COUNSEL OF NATIONAL SEM ICONDUCTOR CORPO RATION.As used herein:

1. Life support devices or system s are devices or
system s which,(a)are intended forsurgicalim plant
into the body, or (b) support or sustain life, and
whose failure to perform when properly used in
accordance with instructions foruse provided in the
labeling,can be reasonably expected to resultin a
significantinjury to the user.

2. A critical com ponent is any com ponent of a life
supportdevice or system whose failure to perform
can be reasonably expected to cause the failure of
the life support device or system , or to affect its
safety oreffectiveness.

NationalSem iconductor
Am ericas Custom er
SupportCenter
Em ail:new.feedback@ nsc.com
Tel:1-800-272-9959

NationalSem iconductor
Europe Custom erSupportCenter

Fax: +49 (0)180-530 85 86
Em ail: europe.support@ nsc.com

Deutsch Tel: +49 (0)69 9508 6208
English Tel: +44 (0)870 24 0 2171
Français Tel: +33 (0)1 41 91 8790

NationalSem iconductor
Asia Pacific Custom er
SupportCenter
Em ail:ap.support@ nsc.com

NationalSem iconductor
Japan Custom erSupportCenter
Fax:81-3-5639-7507
Em ail:jpn.feedback@ nsc.com
Tel:81-3-5639-7560

www.national.com
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Nationaldoes notassum e any responsibility foruse ofany circuitry described,no circuitpatentlicenses are im plied and Nationalreserves the rightatany tim e withoutnotice to change said circuitry and specifications.


