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General Description

The "AC/’ACT112 contain two independent, high-speed JK
flip-flops with Direct Set and Clear inputs. Synchronous
state changes are initiated by the falling edge of the clock.
Triggering occurs at a voltage level of the clock and is not
directly related to the transition time. The J and K inputs can
change when the clock is in either state without affecting
the flip-flop, provided that they are in the desired state dur-
ing the recommended setup and hold times relative to the
falling edge of the clock. A LOW signal on Sp or Cp pre-
vents clocking and forces Q or Q HIGH, respectively. Simul-
taneous LOW signals on Sp and Cp force both Q and Q
HIGH.

August 1991

54AC/74AC112 ¢ 54ACT/74ACT112
Dual JK Negative Edge-Triggered Flip-Flop

Asynchronous Inputs:
LOW input to Sp sets Q to HIGH level
LOW input to Cp sets Q to LOW level
Clear and Set are indepgndent gf clock _
Simultaneous LOW on Cp and Sp makes both Q and Q
HIGH

Features
® 'ACT112 has TTL-compatible inputs
® Outputs source/sink 24 mA

Information for ’AC112 and 54 Grade is ADVANCED INFORMATION.
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Pin Names Description
Ji, Jo, Ky, Ko Data Inputs
CP,,CP, Clock Pulse Inputs (Active Falling Edge)
Cp1. Co2 Direct Clear Inputs (Active LOW)
Sp1, Sp2 Direct Set Inputs (Active LOW)
Q1, Q2,Q4, Q2 | Outputs

FACT™ is a trademark of National Semiconductor Corporation.

Connection Diagrams
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Truth Table

Inputs Outputs
§D ED CP J K Q [¢]
L H X X X H L
H L X X X L H
L L X X X H H
H H ~ h h Qo Qo
H H ~ | h L H
H H ~ h | H L
H H ~ | I Qo Qo

Logic Diagram (one Hait Shown)

H (h} = HIGH Voltage Level

L () = LOW Voltage Level

X = Immaterial

™ = HIGH-to-LOW Clock Transition

Qo (Qp) = Before HIGH-to-LOW Transition of Clock

Lower case letters indicate the state of the referenced input or output one
setup time prior to the HIGH-to-LOW clock transition.
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Absolute Maximum Ratings (note 1)

If Military/Aerospace specified devices are required,
please contact the National Semiconductor Sales
Office/Distributors for availability and specifications.

Supply Voltage (Vo) —0.5Vto +7.0V
DC Input Diode Current {I|k)
Vi = —0.5V —20 mA
V| = Vg + 0.5V +20 mA

DC Input Voltage (V))
DC Output Diode Current (Iok)

—0.5VtoVge + 0.5V

Recommended Operating

Conditions
Supply Voltage (Vo)
'AC
'ACT
Input Voitage (V|)
Output Voltage (Vo)
Operating Temperature (T )
74AC/ACT
54AC/ACT

2.0Vto 6.0V
45Vto55V

0V to Voo
0V to Voo

—40°Cto +85°C
—55°Cto +125°C

Vo = —0.5V —20 mA .
B Minimum Input Edge Rate (AV/At)
Vo =Vge + 05 +20 mA 'AC Devices
DC Output Voltage (Vo) —0.5Vto Vge +0.5Vv Vi from 30% to 70% of Vg
DC Output Source Vec @ 3.3V, 4.5V, 5.5V 125 mV/ns
or Sink Current (lo) +50 mA Minimum Input Edge Rate (AV/At)
DC V¢ or Ground Current "ACT Devices
per Output Pin (Icc or IgnD) +50 mA V|N from 0.8V to 2.0V
Storage Temperature (TsTg) —65°Cto +150°C Voc @ 4.5V, 5.5V 125 mV/ns
Junction Temperature (T )
CDIP 175°C
PDIP 140°C
Note 1: Absolute maximum ratings are those values beyond which damage
to the device may occur. The databook specifications should be
met, without exception, to ensure that the system design is reliable
over its power supply, temperature, and output/input loading vari-
ables. National does not recommend operation of FACT™ circuits
outside databook specifications.
DC Characteristics for ’AC Family Devices
74AC 54AC 74AC
Vee Ta = Ta = . .
Symbol Parameter = +25° Units Conditions
y V) Ta s —55°Cto +125°C | —40°Cto +85°C
Typ Guaranteed Limits
ViH Minimum High Level | 3.0 1.5 21 21 21 VouT = 0.1V
Input Voltage 4.5 2.25 3.15 3.15 3.15 v 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 4.5 2.25 1.35 1.35 1.35 v orVgg — 0.1V
5.5 2.75 1.65 1.65 1.65
VoH Minimum High Level | 3.0 2.99 2.9 2.9 2.9 loyut = —50 uA
Output Voltage 4.5 4.49 4.4 4.4 4.4 v
5.5 5.49 5.4 5.4 5.4
*VIN = ViLorViy
3.0 2.56 2.4 2.46 —12mA
4.5 3.86 3.7 3.76 v lon —24 mA
55 4.86 4.7 4.76 —24 mA
VoL Maximum Low Level | 3.0 | 0.002 0.1 0.1 0.1 loyt = 50 pA
Output Voltage 4.5 | 0.001 0.1 0.1 0.1 V'
55 | 0.001 0.1 0.1 0.1
*VIN = ViLorViy
3.0 0.36 0.5 0.44 12 MA
45 0.36 0.5 0.44 \ loL 24 mA
55 0.36 0.5 0.44 24 mA

*All outputs loaded; thresholds on input associated with output under test.
TMaximum test duration 2.0 ms, one output loaded at a time.

Note: ||y and icc @ 3.0V are guaranteed to be less than or equal to the respective limit @ 5.5V Vgc.

Icc for 54AC @ 25°C is identical to 74AC @ 25°C.




DC Characteristics for ’AC Family Devices (Continued)

74AC 54AC 74AC
Vee Ta = Ta = . "
Symbol Parameter Tp = +25° Units Conditons
Y W | TA7*TC | secto +125°C | —40°Cto +85°C
Typ Guaranteed Limits
] i =
IN Maximum Input 55 401 10 +10 LA V| = Voo, GND
Leakage Current
loLp FMinimum Dynamic 5.5 50 75 mA | VoLp = 1.65V Max
lowp | Outeut Current 55 —50 —75 mA | Voup = 3.85V Min
lee Maximum Quiescent VIN = Vce
Supply Current 55 40 800 400 KA or GND
*All outputs loaded; thresholds on input associated with output under test.
TMaximum test duration 2.0 ms, one output [oaded at a time.
Note: hy and Icc @ 3.0V are guaranteed to be less than or equal to the respective limit @ 5.5V V.
Icc for 54AC @ 25°C is identical to 74AC @ 25°C.
DC Characteristics for ’ACT Family Devices
74ACT 54ACT 74ACT
Vee Ta = Ta = . e
Symbol Parameter = +25° Units Conditions
Y (\)] Ta ’C —55°Cto +1256°C | —40°Cto +85°C
Typ Guaranteed Limits
Vi Minimum High Level | 4.5 15 2.0 2.0 2.0 v Vout = 0.1V
Input Voltage 55 1.5 2.0 2.0 20 orVgg — 0.1V
Vi Maximum Low Level | 4.5 15 0.8 0.8 0.8 v Vout = 0.1V
Input Voitage 5.5 15 0.8 0.8 0.8 orVgg — 0.1V
VoH Minimum High Level | 4.5 | 4.49 4.4 4.4 4.4 v loyut = —50 pA
Qutput Voltage 55 5.49 54 5.4 54
*VIN = ViLorViy
4.5 3.86 3.70 3.76 \ I —24 mA
55 486 470 476 OH —24mA
VoL Maximum Low Level | 4.5 | 0.001 0.1 0.1 0.1 v lout = 50 pA
QOutput Voltage 5.5 | 0.001 0.1 0.1 0.1
*VIN = ViLor Vi
4.5 0.36 0.50 0.44 A i 24 MA
55 0.36 0.50 0.44 oL 24 mA
IiN Maximum Input Vi = Vge, GND
5 +0.1 +1.0 +1.0 A
Leakage Current 5 ®
leeT Maximum 55 06 16 15 mA Vi = Vgc — 2.1V
lcc/Input
loLp ‘TMinimum Dynamic 55 50 75 mA | VoLp = 1.65V Max
loyp | Cutput Current 55 -50 -75 MmA | Voup = 3.85V Min
tce Maximum Quiescent Vin = Ve
55 4.0 80.0 40.0 A
Supply Current ® or GND

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

+tMaximum test duration 2.0 ms, one output loaded at a time.
Note: Icc for 54ACT @ 25°C is identical to 74ACT @ 25°C.




AC Electrical Characteristics:

74AC 54AC 74AC
Ta = —55°C Ta = —40°C
* = + 0
Symbol Parameter Vg;; TCA _ 5025;: to +125°C to +85°C Units
L CL = 50 pF CL = 50 pF
Min Typ Max Min Max Min Max
fmax Maximum Clock 3.3 125 100 MHz
Frequency 5.0 150 125
tPLH Propagation Delay 33 1.0 11.0 14.0 1.0 15.0 ns
CPnto Qpor Qp 5.0 1.0 8.5 11.0 1.0 12.0
tPHL Propagation Delay 3.3 1.0 11.0 14.0 1.0 15.0 ns
CPhto Qpor Qp 5.0 1.0 8.5 11.0 1.0 12.0
tpLH Propagation Delay 33 1.0 9.5 12.5 1.0 135 ns
Cpn or Spp, to Qp or Qp, 5.0 1.0 7.0 9.5 1.0 10.5
tPHL Propagation Delay 3.3 1.0 11.5 145 1.0 155 ns
Cpn or Spnto Qp or @, 5.0 1.0 9.0 11.0 1.0 12.5
*Voltage Range 3.3 is 3.3V £0.3V
Voitage Range 5.0 is 5.0V +0.5V
AC Operating Requirements:
74AC 54AC 74AC
Ta = —55°C Ta = —40°C
» = +25°
Symbol Parameter V((‘;,(; Té\ = 50 i: to +125°C to +85°C Units
L CL = 50 pF CL = 50 pF
Typ Guaranted Minimum
ts Setup Time, HIGH or LOW 33 3.0 55 6.0 s
Jnor K, to CPy, 5.0 2.0 45 4.6
th Hold Time, HIGH or LOW 3.3 -1.5 0 0 s
Jp or K to CP, 5.0 -05 0 0
tw Pulse Width 3.3 2.0 55 7.0 ns
Cpon or Spn 5.0 2.0 45 5.0
trec Recovery Time 3.3 -1.0 35 35 ns
Cpn or Spy to CPy, 5.0 -1.0 3.0 3.0

*Voltage Range 3.3 is 3.3V x0.3V
Voltage Range 5.0 is 5.0V +0.5V




AC Electrical Characteristics:

74ACT 54ACT 74ACT
. o Ta = —55C Ta = —40°C
= +
Symbol Parameter v((\:;; Té _ 502 5: to +125°C to +85°C Units
t P CL = 50pF CL = 50 pF
Min Typ Max Min Max Min Max
frmax Maximum Clock 5.0 100 80 MHz
Frequency
tPLH Propagation Delay
iy . . . X . 14.
CPpto Qpor 5.0 1.0 9.5 13.0 1.0 0 ns
tPHL Propagation Delay 1.0
— X . X . 14.
CPp to Qn or O, 5.0 1.0 9.5 13.0 0 ns
tPLH Propagation Delay
= — — . . 7. 10. i 11.0
Con of Spn to Q, or G, 5.0 1.0 0 0.0 1.0 ns
tPHL Propagation Delay
= — — 5. i .5 125 i 135
Cpn or Spp to Q or Qpy 0 10 9 10 ns
Voltage Range 5.0 is 5.0V 0.5V
AC Operating Requirements:
74ACT S54ACT 74ACT
N . o Ta = —55°C Ta = —40°C
= +
Symbol Parameter v&‘; Té‘ _ 502 z: to +125°C to +85°C Units
L CL = 50 pF CL = 50 pF
Typ Guaranted Minimum
ts Setup Time, HIGH or LOW
— .0 . 7.0 A
Jpor K, to CPy S 25 8.0 ne
th Hold Time, HIGH or LOW
— | X . 15
3y, 0r Ko 10 CP, 5.0 0.5 15 ns
tw Pulse Width
= = 5.0 . 7.0 8.0
CPp or Cpp or Spn 40 ns
Yrec Recovery Time
= = . 1. . 3.0
Cpn or Spp to CP, 50 0 30 ns
Voltage Range 5.0 is 5.0V 0.5V
Capacitance
Symbol Parameter Typ Units Conditions
Cin Input Capacitance 4.5 pF Vee = 5.0V
Cpp Power Dissipation 35 F Vee = 5.0V
Capacitance P




Ordering Information

The device number is used to form part of a simplified purchasing code where the package type and temperature range are

defined as follows:

74ACT

Temperature Range Family
74ACTQ = Commercial TTL-Compatible
54ACTQ = Military TTL-Compatible

112 P C QR

Special Variations
X = Devices shipped in 13" reels
QR = Commercial grade device with
burn-in

Device Type

QB = Military grade device with
environmental and burn-in

Package Code
P = Plastic DIP
D = Ceramic DIP
F = Flatpak
= Leadless Ceramic Chip Carrier (LCC)
S = Small Outline (SOIC)

Physical Dimensions inches (milimeters)

0.015
{D.381)

MIN TYP

0.350+0.008
(8.890%0.203) | » 0.063 —0.075
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«
(e S 4
yd DETAIL A
Top View Side View
0.003
{0.076}
Py m, MAX TYP
0.022
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MAX TYP —(n 152)
Detail A

processing shipped in tubes

Temperature Range
C = Commercial (—40°C to + 85°C)
M = Military (—55°C to +125°C)

0.200+0.005
{5.080 +0.127)
TYP

: 0.015+0.010
- » —45° x

p ; % {0.381 < 0.258)
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20-Lead Ceramic Leadless Chip Carrier (L)
NS Package Number E20A
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Physical Dimensions inches (millimeters) (Continued)

| 0.785 |
{19.939) ‘

[ﬁllﬁ'lMxl[_ZHFIlﬁl

0.025
{0.635)
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RAD TYP
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16-Lead Ceramic Dual-In-Line Package (D)
NS Package Number J16A
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) w'w:u').ou) -
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L1 aAaAaa00
0.228- 0,204 30¢
(5791 -6.198) TYP
\ o)
LEAD NG 1 71 2 3 4 5 6 1 8
IDENT 0.010 yax
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0.150 —0.157
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i | L 7 o
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LT T T e
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16-Lead Small Outline Integrated Circuit (S)
NS Package Number M16A




PhySical Dimensions inches (miflimeters) (Continued)
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16-Lead Small Outlined Package—EIAJ (SJ)
NS Package Number M16D

0.740-0.780

= 0.090
‘ (18.80-19.81) _.1 B !* 2.285)

INDEX
AREA
o 250£0.010
{6.350£0.254)
PIN NO. 1 PIN NO. 1
IDENT IDENT
OPTION 01 OPTION 02 0.065
0.130£0.005 1650
0.060 4 TYP 10.300-0.320 {1.651)
i (3.30220.127) —’1 [“ (524 /'\ OPTIONAL j (7.620-8.128) "_
0.145-0.200 '
(3.683-5.080) d F I
| ] 95715° 0.008-0.016
| | 900240 TYP -
] 1k oo f S0
- 0.125-0.150 . 0.030£0.015 {.112)
{(3.175-3.810) ™ {0.762£0.381) MIN
0.014-0.023 0.100£0.010 (0.325%0040
{0.356 - 0.584) 0.050£0.010 (2.54020.254) 770015 NI6E (REV F)
e (127020.254) TYe (8.255*5918)
P :

16-Lead Plastic Dual-in-Line Package (P)
NS Package Number N16E




54AC/74AC112 ¢ 54ACT/74ACT112 Dual JK Negative Edge-Triggered Flip-Flop

PhySica| Dimensions inches (millimeters) (Continued)

0050-0080 _, | 0.371-0.390
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X R oi7E_04sn) T [ - f“ 2w c0an) |
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A
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- L S 1
A 16151413 121110 9 A ,
1 (gggg) S 0.245-0.275
1 MAX GLASS (6.223 - 6.985)
L 23456748
' |J — || -—
DETAILA - »=
.
PIN NO. 1 0.250 - 0.370
- 0.250-0.370 DETAIL A
IDENT {6.350 —9.398)
Y
0.026 - 0.040 L L 0.015 - 0.019
00260000 yyp_,| -
oee0—10m " 03810482

16-Lead Ceramic Flatpak (F)
NS Package Number W16A

LIFE SUPPORT POLICY

W16A (REV H)

Lit #: 114600

0.008 -0.012
(0.203 - 0.305)

NATIONAL'S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT
DEVICES OR SYSTEMS WITHOUT THE EXPRESS WRITTEN APPROVAL OF THE PRESIDENT OF NATIONAL

SEMICONDUCTOR CORPORATION. As used herein:

1. Life support devices or systems are devices or
systems which, (a) are intended for surgical implant
into the body, or (b) support or sustain life, and whose
failure to perform, when properly used in accordance

2. A critical component is any component of a life
support device 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 or

with instructions for use provided in the labeling, can effectiveness.
be reasonably expected to result in a significant injury
to the user.
National Semiconductor National National National National Semicondutores National Semiconductor
Corporation GmbH Japan Ltd. Ltd. Do Brasii Ltda. (Australia) PTY, Lid.
2900 Drive 10 Sanseido Bldg. 5F Suite 513, 5th Floor Av. Brig. Faria Lima, 1383 1st Floor, 441 St, Kilda Rd.
P.O. Box 58090 D-8080 Furstenfeldbruck 4-15 Nishi Shinjuku Chinachem Golden Plaza, 6.0 Andor-Conj. 62 Melbourne, 3004
Santa Clara, CA 950528090  West Germany Shinjuku-Ku, 77 Mody Road, Tsimshatsui East, 01451 Sao Paulo. SP. Brasil Victnes Bustealin
Tel: 1(800) 272-9959 Tel: (0-81-41) 1030 Tokyo 160, Japan Kowloon, Hong Kong Tel: (55
TWX: (910) 339-9240 Telex: 527-649 Tek: 3-299-7001 Tel: 3-7231290 Fax (5 oy o 4 o= /
Fax: (08141) 103554 FAX: 3-209-7000 Tolex: 52996 NSS| \ nzedee ¢ -
Fax: 33112536 ! 8 1991

National does not assume any responsibility for use of any circuitry described, no circuit patent Imegses are implied and National reserves the right at any time without notice to change said circuitry and specifications.




