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SN5473, SN64LS73A, SN7473, SN74LS73A

DUAL J-K FLIP-FLOPS WITH CLEAR
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® Package Options Include Plastic '"Small

Outline’’ Packages. Flat Packages, and
Plastic and Ceramic DiPs

Dependable Texas Instruments Quality and
Reliability

description

The ‘73, and 'H73, contain two independent
J-K flip-flops with individual J-K, clock, and
direct clear inputs, The 73, and 'H73, are
positive puise-triggered flip-fiops. J-K input is
oaded into the master while the clock is high and

trancfarred to tha clave non tha hinh_ta_lawe
wansigcrreg ¢ ne Ssiave on e NIgn-to-iow

transition. For these devices the J and K inputs
must be stable while the clock is high.

The 'LS73A contains two independent negative-
edge-triggered flip-flops. The J and K inputs
must be stable one setup time prior to the high-
to-low clock transition for predictable operation.
When the clear is low, it averrides the clock and
data inputs forcing the Q output low and the Q
output high.

The SN5473, SN54H73, and the SNB4LS73A
are characterized for operation over the full
military temperature range of ~55°C to 125°C.
The SN7473, and the SN74LS73A are
characterized for operation from 0°C to 70°C.

SN5473, SN54LS73A . . . J OR W PACKAGE

8N7473 ... N PACKAGE
SN74LS73A . . . D OR N PACKAGE
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FOR CHIP CARRIER INFORMATION,
CONTACT THE FACTORY

PRODUCTION DATA documents cuntain infermation
current as of publication date. Products conform to
specifications per the terms of Texas Instruments
standard warranty. Production processing doas not

Rece:

ssarily include testing of all parameters.
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SNH473, SNB4LST3A, SN747
DUAL J-K FLIP-FLOPS WITH

jogic symbols?
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91-1984 and IEC Publication 817-12.
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SN5473, SN54LS73A, SN7473, SN74LS73A
DUAL J-K FLIP-FLOPS WITH CLEAR

logic diagrams (positive iogic}
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absolute maximum ratings over aperating free-air temperature range (unless otherwise noted)

Supply voltage, Vg (See NOTE 1) . . . . . e e e 7V
IMPUt VOILagE: 7 . e e 55V
B T 7V

Operating free-air temperature range: SNB47 . ... ... .o —BE?C to 126°C
SNTA e e 0° C to 70°C

Storage temperature TANGAR . . . . . . . oottt e e -656°C to 150°C

NOTE 1: Valtage values are with regpact to network ground terminal.
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recommended operating conditions

SNB473 SN7473
UNIT
MIN NOM MAX | MIN NOM MAX

VYoo Supply voltage 4.5 5 6.5 | 475 5 5.25 v
Vi High-teve! input voltage 2 2 v
Vi lLow-ievei input voitage 0.8 0.8 v
lgy High-level output current —-0.4 - 0.4 mA
lgL Lowlevel cutput current 18 16 mAa

CLK high 20 20
Ty Pulse duration CLK low 47 47 ns

CLR low 25 25
teu Input setup time before CLK ¢ a 0 ns
th Input hold time data after CLK 0 0 ns
Ta  Operating free-air temperature — 55 125 0 70 ‘c

electrical characteristics over recommended operating free-air temperature range {unless otherwise noted)

N5473 SN7473
PARAMETER TEST COND!TIONST e UMNIT
MIN TYP} MAX MIN TYPf MAX
ViK Ve = MIN, lj=—12 mA -1.5 —1.5 v
Vep = MIN, VIH= 2V, ViL=08YV,
. K-} 2.4 4
Van lom = — 0.4 mA 24 3 3 v
v Voo = MIN, VIH=2V, ViL=08V, 0.2 0.4 0.2 0.4 v
oL loL = 16 mA ‘ ’ : )
M Voe = MAX, V| =65V 1 1T | ma
Joar K 40 40
I — v = MAX, Vi=24V
IH CLH or CLK cc ! 80 so | “A
Jor K - 1.6 - 1.8
I CLR Vee = MAX, Vy=04V —-3.2 32 | ma
CLK — 3.2 — 3.2
Ios§ Ve = MAX - 20 -57 |18 -57 | mA
Icct Voo = MAX, See Note 2 10 20 10 20 mA

t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions,

¥ All typical values are at Vee = 5V, Ta = 26°C,

% Mot more than one output should be shorted at a time.

1 Average per flip-flog.

NOTE 2: With all outputs open, Ige is measured with the Q and @ outputs high in turn. At the time of measurement, the clock input

is grounded,

switching characteristics, Voo =5V, Ta = 26°C (see note 3)

PARAMETER¥ FROM To TEST CONDITI
(INPUT) P, ONS MIN TYP MAX | UNIT

frax 15 20 MHz
t JR—

PLH LA (e} 16 25 ns
tPHL a AL =400 Q. CL =15pF 25 40 ns
T —_

PLH CLK Qord 16 25 ns
1PHL 25 40 ns

#fmax = maximum clock frequency: tpLH = propagation delay time, low-10-high-level output; tpHL = propagation delay time, high-ta-
low-level output.
NOTE 3: Load circuits and voltage waveforms are shown in Section 1.
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SNH4LS73A, SN74LS73A
DUAL J-K FLIP-FLOPS WITH CLEAR

recommended operating conditions
SNE4LS73A SN74LS73A
MIN NOM MAX { MIN NOM MAX UNIT
Voo Supply voltage 4.5 5 55 ] 4.75 5 525 \%
ViH High-level input voltage 2 2 \Y
ViL  Lowlevel input voltage 77 — 0,7 0.8 N
laH High-level output current — 0.4 - 0.4 mA
laL Low-level output current 4 8 A
feloek Clock frequency 0 20 0 30 | MHz
) CLK high 20 20
Ty Pulse duration —_— — ns
L VY ras) 20
tsy Set up time-before CLK1 ‘Et_a I‘.||gh ?r low 20 20 ns
CLR inactive 20 20
th Hoid time-data after CLK 1] o} ns
Ta Operating free-air temperature — 55 1256 Q 70 ‘c

eiectricai characteristics over recommended operating free-air temperature range {unless otherwise noted)

SNG4LS73A SN74LS73A
PARAMETER TEST CONDITIONST UNIT
MIN TYP§ MAX | MIN TYP§ MAX
Vik Vee = MIN, Iy = = 18 mA —15 —15 | v
Voo = MIN, Vig=2V, Vi, = MAX,
VOH ce tH I 25 34 27 34 v
lgH=— 0.4 mA
Ve = MIN, VL= MAX, V-2V,
cc L H=2 025 04 025 04
gL =4mA
VoL Vo= MIN VIL=MAX, V-2V v
ce ‘ I ‘ 1H ' 035 05
loL= 8 mA
Jor K 0.1 0.1
T ] Ve = MAX, V=7V 0.3 03 | mA
CLK 0.4 0.4
JorK 20 0
iy CLR Vo = MAX, V=27V 60 80 | uA
CLK 30 80
I dLor K Ve = MAX V) =04V =04 =04 A
— = , =0. m
L CLA or CLK cc ! — 0.8 —0.3
1pg$ Vee = MAX, See Note 4 —20 —100 |[-20 - 100 | mA
lcg (Total) Vee = MAX, See Note 2 4 6 4 6 A

1t For conditions shown as MiN or MAX, use the appropriate value spacifiaed under recommended operating conditions,

T All typical values areat Voo =5 V, T = 25°C.

§ Not more than one output should be shorted at a time, and the duration of the short circuit should not exceed ons sacond,

NQTE 2: With all outputs open, lcge is measured with the nda outputs high in turn, At the times of measurement, the clock inputis
grounded,

NOTE 4: For carrain devices where state commutation can be caused by shorting an output to ground, an equivalent test may be parformed
with WV =2.25 V and 2.125 V for the 54 family and the 74 family, respectively, with the minimum and maximum {imits reduced
to one hatf of thair stated values.

switching characteristics, Voo =56 V., Ta = 26°C (see note 3)

PARAMETER FROM o TEST CONDITIONS MIN TYP MAX UNIT
(INPUT) (OUTPUT)}
fmax 30 45 MHz
[PUS— p— R, = k = [
PLH TLR or CLK Qor @ L=2k8, Cu=18p 15 204 s
tPHL 15 20 ns

NOTE 3: Load circuits and voltage waveforms are shown in Section 1.
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IMPORTANT NOTICE

Texas Instruments (TI) reserves the right to make changes to its products or to discontinue any semiconductor
product or service without notice, and advises its customers to obtain the latest version of relevant information
1o verify, hefore placing orders, that the information being relied on is current.

Tlwarrants performance of its semiconductor products and related software to the specifications applicable at

ality control techniques are
utilized to the extent Tl deems necessary to support this warranty. Specific testing of all parameters of each
device is not necessarily performed, except those mandated by government requirements.

wvith Tl's standard warranty. Testing and other au

tha tima nf cala in arcordanca v
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Certain applications using semiconductor products may involve potential risks of death, personal injury, or
severe property or environmental damage (“Critical Applications®).

TO BE SUITABLE FOR USE IN LIFE-SUPFORT APFPLICATIONS, DEVICES OR SYSTEMS OR OTHER
CRITICAL APPLICATIONS.

Inclusion of Tl products in such applications is understood to be fully at the risk of the customer. Use of Tl
products in such applications requires the written approval of an appropriate Tl officer. Questions concerning
potential risk applications should be directed to Tl through a local SC sales office

In order to minimize risks associated with the customer’s applications, adequate design and operating
safeguards should be provided by the customer to minimize inherent or procedural hazards.

Tl assumes no liability for applications assistance, customer product design, software performance, or

infringement of patents or services described herein. Nor does Tl warrant or represent that any license, either

express or implied, is granted under any patent right, copyright, mask work right, or other intellectual property
right of Tl covering or relating to any combination, machine, or process in which such semiconductor products
or services might be or are used.

Copyright ©@ 1996, Texas Instruments Incorporated
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Texas Instruments (TI1) reserves the right to make changes to its products or to discontinue any semiconductor
product or service without notice, and advises its customers to obtain the latest version of relevant information
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Tl warrants performance of its semiconductor products and related software to the specifications applicable at
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