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54AC/74AC74 * 54ACT/74ACT74
Dual D-Type Positive Edge-Triggered Flip-Fiop

HoH Asynchronous {nputs:
General De_sc"pt'on ! . LOW input to Sp (Set) sets Q to HIGH level
The 'AC/'ACT74 is a dual D-type flip-flop with Asynchro- LOW input to Tp (Clear) sets Q to LOW level
nous Clear ar:nd Set mp.uts apd complementary (Q, Q) out- Clear and Set are independent of clock
puts. Information at the input is transferred to the outputs on Simultaneous LOW on Cp and 3p makes both Q and G

the positive edge of the clock pulse. Clock triggering occurs HIGH

at a voltage level of the clock puise and is not directly relat-

ed to the transition time of the positive-going pulse. After

the Clock Pulse input threshold voltage has been passed, Features o

the Data input is locked out and information present will not 8 Icc reduced by 5_0 %

be transferred to the outputs until the next rising edge of the B Output source/sink 24 mA

Clock Pulse input. B 'ACT74 has TTL-compatible inputs

| Standard Military Drawing (SMD)

— 'AC74: 5962-88520
— 'ACT74: 5962-87525

Ordering Code: sece Section8

Logic Symbols Connection Diagrams
é Pin Assignment
for DIP, Flatpak and SOIC
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Pin Names Description
Dy, Do Data Inputs
CP4,CPy Clock Pulse Inputs TL/F/8920-5
Co1.Co2 Direct Clear Inputs
8p1, 5p2 Direct Set Inputs
Q4,Q1,Q2, Q2 Qutputs
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Truth Table:Each Har
Inputs Outputs
5o Co cP D Q a
L H X X H L
H L X X L H
L L X X H H
H H i H H L
H H 7 L L H
H H L X Qo Qo

H = HIGH Voltage Level

L = LOW Voitage Level

X = Immateriat

7~ = LOW-to-HIGH Clock Transition

Qg(@p) = Previous Q(T) before LOW-10-HIGH Transttion of Clock

Logic Diagram

Sp
»—>o- 0
cP
(]
%
TL/F/8920-6
Please note that this diagram i provided only for the ding of logic operations and shoukd not be used to estimate propagation delays.
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Absolute Maximum Rating (ot 1) Recommended Operating
If Military/Aerospace specified devices are required, Conditions

please contact the Natlonal Semiconductor Sales

Office/Distributors for avallability and specifications. Supply Voltage (Vco)

'AC 2.0Vto 6.0V
Supply Vottage (Vo) —0.5Vto +7.0V 'ACT 4.5Vt0 5.5V
D(i/lnpui Dioee Current (k) Input Voltage (V) oVtoVeg
| = —0.5 —20 mA
Vi = Vgg + 0.5V +20mA 8”‘”“:.“":93 (VO)t OVioVee
rating Temperature
DC Input Voltage (V) —0.5Vto Ve + 0.5V ‘;‘1 0 /%CT P T _40°Cto +B5°C
DC\:/ Output Dit:;ie Current {lok) 54AC/ACT —55°Cto +125°C
0= —0.5 —20mA o
Vo = Vo + 05V +20mA er;{rguéne\l:;ust Edge Rate (AV/At)
DC Output Voltage (Vo) —0.5Vto Voo + 0.5V Vin from 30% to 70% of Vcg
DC Output Source Ve @ 3.3V, 4.5V, 5.5V 125 mV/ns
or Sink Current (Io) +£50 mA Minimum Input Edge Rate (AV/At)
DC Vgc or Ground Current 'ACT Devices
per Qutput Pin (Icc or Ignp) +50 mA V|N from 0.8V to 2.0V
Storage Temperature (TsTg) —65°Cto +150°C Vco @ 4.5V, 5.5V 125 mV/ns
Junction Temperature (T)
CDiP 175°C
POIP 140°C

Note 1: Absolute maximum ratings are those values beyond which damage
to the device may occur. The databook specrfications shouid be met, without
exception, to ensure that the system design is reliable over tts power supply,
temperature, and output/input loading vanables. National does not recom-
mend operation of FACT™™ circuits outside databook specifications.

DC Characteristics for ’AC Family Devices

74AC 54AC 74AC
Symbol Parameter Vee | 1, = +a25¢ Ta= Ta = Units | Conditions
) ~55°Cto +125°C | —40°Cto +85°C
Typ Guaranteed Limits
ViH Minimum High Level | 3.0 | 1.5 21 2.1 2.1 Vout = 0.1V
Input Voltage 45 2.25 3.15 3.15 3.15 \ orVgg — 0.1V
5.5 2.75 3.85 3.85 3.85
ViL Maximum Low Level | 3.0 1.5 0.9 0.9 0.9 Vout = 0.1V
Input Voltage 45 2.25 1.35 1.35 1.35 v orVec — 0.1V
5.5 275 1.65 1.65 1.65
VoH Minimum High Level | 3.0 2.99 29 29 29 four = —50 pA
Output Voltage 4.5 4.49 4.4 4.4 4.4 \)
5.5 5.49 5.4 54 5.4
*ViN = ViLorViy
3.0 2.56 24 2486 —12mA
4.5 3.86 3.7 3.76 Vv loH —24 mA
5.5 4.86 4.7 4,76 —-24 mA
VoL Maximum Low Level | 3.0 | 0.002 0.1 0.1 0.1 loyt = 50 uA
Output Voltage 4.5 | 0.001 0.1 0.1 0.1 \
5.5 | 0.001 0.1 0.1 0.1
*VIN = ViLorVig
3.0 0.36 0.5 0.44 12mA
45 0.36 05 0.44 vV |ioL 24 mA
55 0.36 0.5 0.44 24 mA
N Maximum Input V| = Vgg, GND
3 +0, *1. +1.
Leakage Current 55 0.1 10 10 KA

*All outputs loaded; thresholds on input associated with output under test.

4-43



NATIONAL SEMICOND (LOGIC) b3E D BN bL501122 00?4780 188 EENSCIL
Ll
[ 2
DC Characteristics for ’AC Family Devices (continued)
74AC 54AC 74AC
Symbol Parameter Vee Ta = +25°C Ta= Ta = Units Conditlons
) —55°Cto +125°C | —40°Cto +85°C
Typ Guaranteed Limits
lob tMinimum Dynamic | 5.5 50 75 mA | Vorp = 1.65V Max
lowp | Output Gurrent 55 ~50 ~75 mA | Vomp = 3.85V Min
leo Maximum Quiescent Vin = Vee
Supply Current 5.5 20 40.0 20.0 pA or GND
‘tMaximum test duration 2.0 ms, one output loaded at a time.
Note: Iy and Icc @ 3.0V are guaranteed to be less than or equal to the respective limit @ 5.5V Ve,
lg for 54AC @ 25°C 1s identical to 74AC @ 25°C.
DC Characteristics for ’ACT Family Devices
74ACT 54ACT 74ACT
Symbol Parameter Vee | 1, = +25¢ Ta= Ta= Units Conditions
(\)] —55°C to +125°C | —40°C to +85°C
Typ Guaranteed Limits
VIH Minimum High Level | 4.5 15 2.0 20 2.0 " Vout = 0.1V
Input Voltage 55 15 2.0 20 2.0 orVee — 0.1V
ViL Maximum Low Level | 4.5 1.5 08 0.8 0.8 v Vourt = 0.1V
Input Voltage 55 1.5 08 08 0.8 orVgc — 0.1V
VoH Minimum High Level | 4.5 4.49 4.4 4.4 4.4 v loyr = —50 nA
Output Voltage 55 | 549 54 5.4 5.4
*ViN=ViLorViy
4.5 3.86 3.70 3.76 v I —24 mA
6.5 486 470 476 OH —24mA
VoL Maximum Low Level | 4.5 | 0.001 | 0.1 0.1 0.1 Vv lout = 50 pA
Output Voltage 5.5 | 0.001 0.1 0.1 0.1
"IN = ViLor Viy
4.5 0.36 0.50 0.44 v I 24 mA
55 0.36 0.50 0.44 oL 24 mA
N Maximum Input 55 +0.1 $1.0 +1.0 pa | V= Voo GND
Leakage Current
loct | Maimum 55 | 06 16 15 ma | Vi=Voc—21V
lcc/Input
loLp tMinimum Dynamic | 5.5 50 75 mA | VoLp = 1.65V Max
lowp | OutputCurrent 55 —50 -75 mA | Voup = 3.85V Min
lcc Maximum Quiescent ViN = Vco
Supply Current 55 20 40.0 20.0 pA | ND

*All outputs loaded; thresholds on input associated with output under test.
TMaximum test duration 2.0 ms, ona output loaded at a time.
Mote: Icc for 54ACT @ 25°C is dentical to 74ACT @ 25°C.
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AC Electrical Characteristics: see section 2 for Waveforms
74AC 54AC 74AC
. _ Ta = —55°C Ta = —40°C
Symbol Parameter V((;‘;; TCA _ -;: 5°FC to +125°C to +85°C Units :Ig
L=50P Cy = 50 pF C = 50 pF -
Min Typ Max Min Max Min Max
fmax Maximum Clock 33 100 125 70 95 MHz
Frequency 5.0 140 160 95 125
tPLH Propagation Delay 3.3 3.5 8.0 120 1.0 13.0 25 13.0 ns | 234
ConorSpntoQrorQ, | 5.0 25 6.0 9.0 1.0 9.5 2.0 10.0 ’
tPHL Propagation Delay 33 40 10.5 12.0 1.0 14.0 35 13.5 ns 2.3 4
ConorSpntoQnorQ, | 5.0 3.0 8.0 95 1.0 10.5 25 10.5 ’
tPLH Propagation Delay 33 45 8.0 135 1.0 175 4.0 16.0 ns | 2.3.4
CPptoQnorQp 50 35 6.0 10.0 1.0 12.0 3.0 10.5 ’
teHL Propagation Delay 33 3.5 8.0 14.0 1.0 135 35 145 ns 2.3 4
CPpto QorG, 5.0 25 6.0 10.0 1.0 10.0 25 10.5 ’
*Voltage Range 3.31s 3.3V + 0.3V
Voltage Range 5.0 is 5.0V £ 0.5V
AC Operating Requirements: see section 2 for Waveforms
74AC 54AC 74AC
Ta= —55°C | Ta= —40°C
. = 0,
Symbol Parameter V((\;;; TcA _ ;: 5 : to +126°C to +85°C Units ':::
L=90P CL=50pF | C_=50pF "
Typ Guaranteed Minimum
ts Set-up Time, HIGH or LOW 3.3 1.5 4.0 5.0 4.5 ns 2.7
Dy to CP, 5.0 1.0 3.0 4.0 3.0
th Hold Time, HIGH or LOW 33 —2.0 0.5 0.5 0.5 ns 2.7
Dy to CPp 5.0 -15 05 05 0.5
tw CPy or Cpn or Spn 33 3.0 5.5 8.0 7.0 ns 04
Pulse Width 5.0 25 4.5 65 5.0
trec Recovery Time 3.3 —-25 0 0.5 0
Con o Spn 10 OP 50 | -20 0 05 0 ns | 247
*Voltage Range 3.3 15 3.3V $0.3V
Voltage Range 5.0 is 5.0V 0.5V
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AC Electrical Characteristics: seo section 2 for Waveforms
74ACT 54ACT 74ACT
Ta = —55°C Ta= —40°C
* = Fig.
Symbol Parameter v(‘\",)c 1;;‘ _ ;:5:: to +126°C to +85°C | Units N:
L=0p CL = 50pF CL = 50pF -
Min Typ Max Min Max Min Max
Tmax Mximum Clock 50 | 145 210 86 125 MHz
Frequency
teLn Propagation Delay 50 | 30 55 95 10 15 | 25 105 | ns | 23,4
Cpn or Spnto Qor @y, ’ ’ ’ ’ ' ’ ’ ’ ’
tPHL Propagation Delay g
Con or Son to Qp or a, 5.0 3.0 6.0 10.0 1.0 125 3.0 11.5 ns 2-3,4
tpLH Propagation Delay
CPp to Qp o Gn 5.0 4.0 7.5 11.0 1.0 14.0 4.0 13.0. ns 23,4
tPHL Propagation Delay
CPp to Qp or o 5.0 35 6.0 10.0 1.0 12.0 3.0 11.6 ns 2-3,4
*Voltage Range 5.0 is 5.0V £0.5V
AC Operating Requirements: sce Section 2 for Waveforms
74ACT 54ACT 74ACT
. . Ta= —-55C | Ta= —40°C
Symbol Parameter Voo TaTIBC | torisc | w+arc | unts | |9
L=30p CL=50pF | C_=50pF -
Typ Guaranteed Minimum
' Set-up Time, HIGHor LOW | ¢, 10 3.0 40 35 ns 27
D, to CPy,
th Hold Time, HIGH or LOW 50 | -05 10 10 1.0 ns 27
Dy to CP,
tw CP;, or Cpp or Spp
Pulse Width 5.0 3.0 50 70 6.0 ns 2-4
trec Recovery Time _
Con or Spn 10 CP 5.0 25 0 0.5 0 ns 24,7
*Voltage Range 5.0 is 5.0V £0.5V
Capacitance
Symbol Parameter Typ Units Conditions
CiN Input Capacitance 4.5 pF Ve = OPEN
Cep Power Dissipation Vee = 5.0V
Capacitance 350 PR




