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54AC74 /54D CT74

DualD -Type Positve Edge-Triggered Flip-Flp

GeneralDescription

The AC/ACT74 & a dualD ype fip-fop w ih Asynchronous
Ckar and Set hiputs and compkmentary Q, Q) outputs.
hifom aton at the hput & tansfered © the outputs on the
posiive edge ofthe cbck puke. C bck trijgering occurs ata
volage kvelofthe cbck puke and & notdiectly rhted t©
the transion tin e ofthe posiie-gong pulke.A flerthe C bck
Pulke nput threshold volage has been passed, the Data
put s bcked outand hfom atbn presentw filnotbe trans-
ferned t© the outputs untl the next rishhg edge of the C bck
Puke hput.

Asynchmwonous hputs:
LOW hputto ED Set) ses Q W HGH kvel
LOW putto Cp, Ckan sets Q o LOW kvel

July 2003

CEkarand Setare hdependentofcbck
Sinulaneous LOW on ED and ED m akes both Q and 6
HGH

Features

n L. rduced by 50%

n Outputsource /ik 24 mA

n ACT74 has TTL-com patbE hputs

n Standam M rwcicutDmawig EMD)

— AC74:5962-88520

— ACT74:5962-87525

54AC 74 now qualified to 300Km@d RHA despnaton,
referto the SMD formor hfom atbn
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FACT" & a regktered tadem atk of Fairhid Sem onductor C orpomtbn.
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Pin Names Description
D,,D, Data hputs
CP,,CP, Cbck Puke hputs
ED 1 ED 2 D frect C kar hputs
EDllgpz Di@ctSetI’lputs
Q11Q11Q21Q2 O utputs
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54AC74/54ACT74

Connection D iagram s

Pin Assignm ent forD P

and Flatpak Pin Assignm ent orLCC
NC Sy, NC CP,
_ - G e i ke R
Cor— Ve [HE GG
0 21 T ] 13 =
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Sp1— [ = L cp,
01—5 — Sz
a 6 D, CPy) 9 Q,
GND-—? 0, 0, J-B—a:‘;2
roozaens [l
Sy NC CP, NC D,
10026605
Truth Table
Each Hal)
hputs Outputs
s, | ¢, | cp | D 0 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 | o, | Q,

H = HGH Volage Level

L =LOW Volage Level

X = Inmaterial

N =I1OW “o-HDGH Cbck Tansibn

Qg 60) = Prevbus Q 6) before LOW 0-HGH Transion of C bck

Logic D iagram

—Dor——L P e P Do e
_DO_I_DO—}__DO—} : Dc- g

PEkase note thatths diagram & provided only orthe understandig of bgt opermtbns and should notbe used to estin ate propagaton dehys.

10026606
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Absolute M axin um Ratings wot 1)

I M ilitary/Aerospace specified devices are required,
please contactthe NationalSem iconductorSales O ffice/

Distrbutors foravaikbiliy and specifications.

Suppl Volage V()

DC ThputDibde Cunent (Ix)

Vi= -05V
Vi=Vee + 05V
DC hputVolage )

-05V to +7.0V

-20mA
+20 mA
-05V © V.. + 05V

ACT
hputVolage )
OutputVolage )

Opemthg Tem perature (T,)

S4AC ACT

M ninum hputEdge Rate OV DY

AC Devies

Vy fiom 30% t© 70% of Ve,

DC OutputD bde Curent (§ )
Vo = -05V
Vo = Vee + 05V

DC OutputVolage )

DC OutputSource

-20mA
+20mA
-05V o Voo + 05V

orSik Cunent () +50 mA
DC V.. orGmund Cunent
perOutputPn .. orLyp) +50 mA

Storge Tempemture (Tgrg) -65C o +150°C
Junctbn Tem pemture (T5)

CDP 175°C

Recom m ended O perating
Condibons

Suppl Volage V..)
AC 2.0V o 6 0V

Vee @ 33V,45V,55V

M hinum hputEdge Rate OV DY

ACT Devies
Vq from 0.8V to 2.0V
Vee @ 45V,55V

45V o 55V
0V © Ve
0V © Ve

-55C  +125C

125 mV hs

125 mV Qs

Note 1: Absolite m axin um mthgs are those valies beyond whih dam age
to the device m ay occur. The databook specificatbns shoull be m et, w thout
exceptbn, to ensure thatthe system desyn i w=labk over is powersuppl,
tem perature, and output/nput badihg varbbks. Natbnal does not recom -
m end opemton of FACT® cicuis outsfe datbook specifratons.

DC Characteristics for ’AC Fam ily Devices

54AC
Sym bol Param eter Vee T, = Units Condidons
V) -55C o +125°C
Guaranteed
Lin its
Vau M ninum High 30 21 Voyr = 01V
Levelhput 45 315 v orVe. - 01V
Volage 55 385
Vo, M axinum Low 3.0 09 Voyr = 01V
Levelhput 45 135 v orVee - 01V
Volage 55 165
Vou M hinum Hih 3.0 29 Lyp = —50 pA
LevelO utput 45 44 v
Volage 55 54
Note 2)
Vo = Vg orvy
30 24 -12mA
45 3.7 v bu -24 mA
55 4.7 -24 mA
Vor, M axinum Low 30 01 Lyt = 50 pA
LevelOutput 45 01 v
Volage 55 01
Note 2)
Vy = Vg 0orVy

www natbnalcom
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54AC74/54ACT74

DC Characteristics for 'AC

Fam ily Devices (onthued)

54AC
Symbol Param eter Vee T, = Units Condidons
W) -55C to +125C
Guaranteed
Lin its
3.0 05 12mA
45 05 \Y% L. 24 mA
55 05 24 mA
Iy M axinum Thput 55 +10 HA Vi=Vee,GND
Leakage Cunent
b Note 3) M fuin um 55 50 mA Vorp = 165V Max
Lup Euynni::owput 55 -50 mA Voup = 385V Mt
ke M axinum Quiscent 55 400 HA Vy = Vee
Supply Cunent orGND
Note 2: Alloutputs baded; threshoHs on hputassocated w ith outputundertest.
Note 3: Maxinum testdumtbn 2.0 ms, one output baded ata tine.
Note 4: Iy and k¢ @ 3.0V are guamnteed o be kss than orequal® the mspective Im£@ 55V Ve .
Lc Dr54AC @ 25°C & Hentalto 74AC @ 25°C.
DC Characteristics for ACT Fam ily Devices
54ACT
Symbol Param eter Vee T, = Units Condidons
W) -55C to +125C
Guaranteed
Lin its
Vo M hinum Hih 45 2.0 v Voyr = 01V
Levelhput
Volage 55 2.0 OrVee - 01V
N M axinum Low 45 08 v Voyr = 01V
Levelhput
Volage 55 08 orVee - 01V
Vou M hinum High 45 44 \Y% Lur = -50 pA
LevelOutput 55 54
Volage Note 5)
Vg = Vg 0rVy
45 3.70 \Y% bu -24 mA
55 4.70 -24 mA
Vor, M axin um Low 45 01 v Luyr = 50 pA
LevelO utput 55 01
Volage Note 5)
Vg = Vg orVy
45 050 \ 5o 24 mA
55 050 24 mA
I, Maxium Thput 55 +1.0 pA V= Vee,GND
Leakage Cunent
Lo M axin um 55 16 mA Vi= Vee - 21V
Lo /hput
b Note 6) M fnin um 55 50 mA Vorp = 165V Max
Luo Dynam & Output 55 -50 mA Voup = 385V Mt

Curnent
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DC Characteristics for ACT Fam ily Devices (onthued)

54ACT
Sym bol Param eter Vee T, = Unis Condidons
) -55C to +125C
Guaranteed
Lin its
ke M axinum Quiscent 55 40.0 HA Vy = Vee
Suppl Cunent orGND
Note 5: Alloutputs baded; threshoHls on hputassochted w ih outputunder test.
Note 6: Maxinum testdumtbn 2.0 m's, one output baded ata tine.
Note 7: k¢ Dr54ACT @ 25°C i Henticalto 74ACT @ 25°C.
AC ElectricalCharacteristics
Vee 54AC
Sym bol Param eter V) T, = -55TC to +125°C Units Fyg.
Note 8) C, = 50 pF No.
M1 M ax
£ ax Maxinum Cbck 33 70 MHz
Frequency 50 95
orm Propagatbn Dehly 33 1.0 130 ns
Co,0rSy,, ©Q, ord, 50 10 95
Hur Propagaton Dehy 33 1.0 14 .0 ns
Cp. 0TSy, ©Q, orQ, 5.0 10 105
[ Propagaton Dehy 33 1.0 175 ns
CP,Q,0rQ, 5.0 1.0 120
Bur Propagatbn Dehy 33 1.0 135 ns
CP,©Q,orQ, 50 10 100
Note 8: Volage Range 33 533V + 03V
Volage Range 5.0 & 5.0V + 05V
AC Operating Requirem ents
54AC
Sym bol Param eter Vee T, = -55°C to +125°C Units Fiy.
V) C, = 50 pF No.
Note 9) Guaranteed Lin its
t Setup The, HGH orLOW 33 5.0 ns
D, o CP, 50 40
% Hod Tine,HIGH orLOW 33 05 ns
D, CP, 5.0 05
%, CP, orEDn orgnn 33 8.0 ns
Puke W dth 5.0 55
tec Recovery Tine 33 05 ns
C,,0rS,, oCP 5.0 05

Note 9: Volage Range 33 & 33V +03V

Volage Range 5.0 8 5.0V +0 5V

www natbnalcom
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54AC74/54ACT74

AC ElctricalCharacteristics

54ACT
Vee Ta = -55°C Fig.
Sym bol Param eter V) to +125°C Unis No.
Note 10) Cp =50 pF
M i M ax
£ ax Maxinum Cbck 5.0 85 MHz
Frequency
torm Propagatbn Dehy 5.0 1.0 115 ns
CpnorSp,©Q, orQ,
tour Propagatbn Dehy 5.0 1.0 125 ns
EDH orgDn oo, oran
Yorm Propagatbn Dehy 50 10 14 0 ns
CP,Q,orQ,
tour Propagatbn Dehy 50 10 120 ns
CP,tQ,o0rQ,
Note 10: Volage Range 5.0 & 5.0V +0 5V
AC Operating Requirem ents
54ACT
Sym bol Param eter Vee T, = -55C Units Fyg.
W) C, = 50 pF No.
Note 11) Guarjan.teed
Lin Is
& Setup Tine, HGH or 5o 40 ns
LOW
D, toCP,
% HoH Tme,HGH or
LOW 50 1.0 ns
D, CP,
[ CP, orEDn orgDrl 5.0 7.0 ns
Pulke W dth
tec Recovery Tine 5.0 05 ns
EDD orgDn o CP
Note 11: Volage Range 5.0 & 5.0V 05V
Capaciance
Sym bol Param eter Typ Unis Condidons
Cxn hput Capaciance 45 PF Vee = OPEN
Cop PowerD Bsipaton 350 pF Vee = 5.0V
Capaciance
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PhysicalD In ensions

Tiches (n fllin eters) unkss othemw e noted

0.200 +0.005
{5.080£0127)
TYP a5 0.015£0.010
¥ ) 'i“' -~ (0.381 =0.254)
| 0.350+0.008 0.015 g
@9%00703 00830075 Eival D007 000
: "l e00-1.0) M TYP Y ‘ S /e
7 0.022-0.028
— ~—{0559-0.711)
0077-00s3 A v TvP
{19592 362) —
P 0.045-0.055 A | T L
yd (1.143-1.397)— ¢ .
2 DETAIL A v ooer-00m | A g5 05
/' {'I.NIZT;PZ.WN L m
Top View Side View / TYP
7 4505 0.040£0.010
(1.016 £ 0.254)
3PLCS
Bottom View
0.003 0.015
{0.076)— (9.381)
e ¥ ey ' MAX TYP
0.022 A A
{0.559) | |- 0.006
MAX TYP ——(0152)
MIN TYP
Detail A
20-Tem nhalCeram i Leadless Chp Camder [L)
NS Package Num ber E20A
0.785
- (19.939)
MAX
0.025 [ia] [13] [iz] [n] [e] [s] [®]
(0.635)
MU\) 0.220-0.310
(5.588-7.874)
1 lz] [a] [ [s] Le] 1]
0.290-0.320 00 0.200
(7.366-8.128) tﬂ-;'ZI:II GLASS  0.060 +0.005 (5.080)
—— — - g
| SEALANT {77524 -0.127) WAX ,020-0.060
0180 ] ! - . (0.508-1.524)
@s12)
f 95° 15’ 86°94° TYP i
10° MAX 0.008-0.012
0.310-0.410 (0.203-0.305)
Jyw 0.018 +0.003 __”‘ 0.126-0280
(7.874-10.41) — (0.457 =0.076) 1 175 _E 02N
{2.489) : ) (3.175-5.080)
MAX BOTH ENDS - 0.100 +0.010 0.150
(2.540 +0.254) [_3.811
MIN J14A (REV G

1l4Lead Ceram ic Dual-h-Line Package D)
NS Package Num ber J14A
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54AC74/54ACT74 DualD -Type Positve Edge-Triggered Flip-Flop

PhYS icalD In ensIONS inches fn ilin eters) unkss othemw e noted (Contnued)

0.080

—-] - 0.050 ja——0.385 MAX ——>
0.045 1 o 0.050 £0.005 = [+ 0.005 MIN TYP
0.026
TYP ne T
14| [l 8 1
! ! 0.370
I 0.250
—ad I 1 \
B 0.280 MAX ) 0.260
. GLASS 0.235
r 0.012
(1] ] } 0.008
j DETAIL A
DETAIL A 0.370
! 0.250
PIN #1 |
IDENT AP
0.006 | 0.019 rvo | o ___] | 0.045 MAX w148 (REV J)
0.004 0.015 e

TYP

l4Lead Ceram ic Flatpak F)
NS Package Num berW 14B

LIFE SUPPORT POLICY

NATONAL'S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRIITICAL COMPONENTS IN LIFE SUPPORT
DEVIES OR SYSTEMS WITHOUT THE EXPRESS WRIITEN APPROVAL OF THE PRESDENT AND GENERAL
COUNSEL OF NATDNAL SEM CONDUCTOR CORPORATDN .As used heri:

1. Life support devices or systems ar devies or 2. A criial component & any component of a lfe

system s whith, @) arr htended for surgiral in phnt
to the body, or ) support or sustan life, and
whose faiur t© perdom when properly used 1
accorance wih hstuctons foruse provided 1 the
Bbbelng, can be reasonabl expected to rsuk i a
spnifitant hjiry to the user.

support device or system whose failire to perfom
can be rasonably expected to cause the aiur of
the Iife support device or system , or to affect is
safety oreffectiveness.
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Em ail:new feedback@ nsc.com Email: eurmpe suppor@ nsc.com
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Tel: 81-3-5639-7560

Natbnaldoes notassum e any msponsbilty oruse of any cicutry descrbed, no cicutpatent Icenses are inpled and Natbnalmeserwes the rghtatany tin e w thoutnotie t change sail cicutry and specifiratons.




