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SNb473, SN54ALS73A, SN7473, SN74LS73A
DUAL J-K FLIP-FLOPS WITH CLEAR

logic symbolsT
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schematics of inputs and outputs

TThese symbuais are in accordance with ANSI/IEEE Std. 81-1984 and 1EC Publication 617-12.

el

1

&

73
EQUIVALENT OF EACH INPUT TYPICAL OF ALL OUTPUTS
vee - - veo
Ra
= 130 2 NOW
INPUT -_—- -
QUTPUT
I MAX Rgg NOM
- 1.6 mA 4 ki
- 3.2 mA 2 kir
'LS73
EQUIVALENT OF TYPICAL QF
EACH INPUT ALL QUTPUTS
veo -] e,mmmm———- vee
Reg
INPUT -
OUTPUT
1L MAX Req NOM
—D.4mA 30 k2
—03mA 8.25 k51

TeExas ‘Q’
INSTRUMENTS

POST OFFICE 30X 655012 » DALLAS, TEXAS 75265



SN5473, SN54LS73A, SN7473, SN74LS73A
DUAL J-K FLIP-FLOPS WITH CLEAR

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

Supply voltage, VoG {See NOtE 1) . . . e e 7V
INpUt WOlEEGE: T3 . o e e e e 5.5V
7 7V

Operating free-air temperature range: SNG4 . . ... . ... ... ool oo —-582C to 125°C
] A 0° C to 70°C

Storage temMperature TaNGE . . . - . .. oo ottt e e e -65°C to0 150°C

NOTE 1: Valtage values are with regpect to netwaork ground terminal.
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SN5473, SN7473
DUAL J-K FLIP-FLOPS WITH CLEAR

recommended operating conditions

SNB473 SN7473 UNIT
MIN NOM MAX | MIN NOM MAX
Voo Supply voltage 4.5 5 65 | 475 5 5.25 v
V(4 High-leve! input voltage 2 2 v
Vi Lowlevel input voltage 0.8 0.8 v
lgy High-level output current —-0.4 - 0.4 mA
lgL Low-level output current 16 16 maA,
CLK high 20 20
Ty Pulse duration CLK low 47 47 ns
CLR low 25 25
teu Input setup time before CLK t a 0 ns
th Input hold time data after CLK 0 0 ns
Ta QOperating free-air temperature — 55 125 0 70 “c

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

N5473
PARAMETER TEST COND!TIONS? 5 SN7are uNIT
MIN TYP} MAX | MIN TVPE MAX
VK Voo = MIN, lf==—12mA —1.5 —1.5 \id
Voo - MIN, Vin-2V,  V|L=08V,
. 4 2.4 4
VoH or = — 0.4 mA 24 3 3 v
Voo = MIN, ViH=2V,  V|L=08V.
VoL ce IH I 0.2 04 02 04 | v
loL = 16 mA
i Voe = MAX, V| =65V 1 T | mA
Jor K 44 40
| =2 Vee = MAX. Vi=24V
H ClRorcLK | CC ‘ 80 s0 | “*
Jor K - 1.6 - 1.8
m CLR Ve = MAX, vy -04v —3.2 —32 | ma
CLK —3.2 —3.2
los$ Vee = 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 recommeanded operating conditions,

* Al typical vaiues are at Voo = 5V, Ty = 25°C,

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

1 Average per flip-flop.

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

is grounded.

switching characteristics, Vcc =5V, Ta = 25°C (see note 3)

PARAMETER¥ From o T

(INPUT) (OUTPUT) EST CONDITIONS MIN TYP MAX | uniT
frmax 158 20 MHz
tPLH ] a 16 25 ns
tPHL 5] RL =400 2, CL=15pF 25 40 ne
T —_

PLH cLK Qord 16 351
1PHL 25 40 ns

#tmax = maximum clock frequency: tpLH = propagation delay time, low-10-high-level output; tpyL = propagation delay time, hign-ta-
low-level output.
NOTE 3. Load circuits and voltage waveforms are shown in Section 1.

{i’
TeExas
INSTRUMENTS

POST OFFICE BOX 655012 » DALLAS, TEXAS 75285




SNbH4LS73A, SN74LS73A
DUAL J-K FLIP-FLOPS WITH CLEAR

recommended operating canditions

SN54LS73A SN74LS73A UNIT
MIN NOM MAX ; MIN NOM MAX
Vce | Supply voltage 4.5 5 55 | 4.75 5 525 v
ViH High-level input voltage 2 2 A"
ViL  Lowlevel input voltage 0.7 .8 \4
loq  High-level output current - 0.4 —-04 mA
laL Low-level gutput current 4 8 mA
feloek Clock frequency 0 20 0 30 | MHz
. CLK high 20 20
Tw Pulse duration — ns
CLR low 25 20
data high or lo 20 20
tsy Sat up time-before CLK1 e _'g ?r a ns
CLR inactive 20 20
th Hoid time-data after CLK ! 0 o} ns
T  Operating free-sir temperature — 55 125 0 70 ‘c

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

, SNS4LS73A SN74LS73A
PARAMETER TEST CONDITIONST UNIT
MIN TYP$ MAX | MIN TYP$ MAX
ViK Ve = MIN, Iy = - 18 mA —15 15 | v
Voo = MIN, Vin=2V, Vi = MAX,
Vou ce tH e 25 34 27 34 v
loH=— 0.4 mA
Ver = MIN, VL= MAX, V-2V,
cc I IH=2 025 04 028 04
IpL=4mA
VoL Voo = MIN VIL=MAX. V=2V v
cc ‘ L : IH= 2V 035 05
gL = 8 mA
Jor K 0.1 0.1
I CLR Voo = MAX, V=7V 0.3 0.3 mA
CLK 0.4 0.4
Tor K 20 20
Iy CLR Vog = MAX, V=27V 60 50 | uA
CLK 80 80
| Jor K e = MAX v oy —0.4 — 04 R
—— = s =0. m
L CLA or CLK cc ! —0.8 —0.3
Ipg$ Vee = MAX, See Note 4 —20 -100 |-20 - 100 | mA
icC (Totaly Ve = MAX, See Note 2 4 8 4 6 | mA

t For conditions shown as MIN or MAX, use the appropriate value specifiad under recommeanded operzating canditions,

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

§ Not more than one output should be shorted at a time, and the duration ef the short circuit should not excead one second,

NOTE 2: With all outputs open, e is measured with the Q and ‘Q outputs high in turn, At the tims of measurement, the clock input is
grounded.

NOTE 4: For certain devices whers state commutation can be caused by shorting an output to ground, an equivalent test may be performed
with Vo =2.25 V and 2.125 V for the 54 family and the 74 family, respectively, with the minimum and maximum limits reduced
to one half of thair stated valuas.

switching characteristics, Vg =5 V, Ta = 25°C (see note 3)

PARAMETER FROM O TEST CONDITIONS MIN TYP MAX | UNIT
(INPUT) {OUTPUT)
frmax 30 45 MHz
J— p— R, = k = F
IPLH ZLF or CLK Qor B L=2ks, Cp=15p 15 20 ns
tPHL 15 20 ns

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

{i’
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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
to verify, before placing orders, that the information being relied on is current.

Tlwarrants performance of its semiconductor products and related software to the specifications applicable at
the time of sale in accordance with TI's standard warranty. Testing and other quality 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 petformed, except those mandated by government requirements.

Certain applications using semiconductor products may involve potential risks of death, personal injury, or
severe property or environmental damage (*Critical Applications”).

TI SEMICONDUCTOR FRODUCTS ARE NOT DESIGNED, INTENDED, AUTHORIZED, OR WARRANTED
TO BE SUITABLE FOR USE IN LIFE-SUPFPORT APPLICATIONS, DEVICES OR SYSTEMS OR OTHER
CRITICAL APPLICATIONS.

Inclusion of TI 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



IMPORTANT NOTICE

Texas Instruments and its subsidiaries (TI) reserve the right to make changes to their products or to discontinue
any product or service without notice, and advise customers to obtain the latest version of relevant information
to verify, before placing orders, that information being relied on is current and complete. All products are sold
subject to the terms and conditions of sale supplied at the time of order acknowledgement, including those
pertaining to warranty, patent infringement, and limitation of liability.

TI warrants performance of its semiconductor products to the specifications applicable at the time of sale in
accordance with TI's standard warranty. Testing and other quality 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.

CERTAIN APPLICATIONS USING SEMICONDUCTOR PRODUCTS MAY INVOLVE POTENTIAL RISKS OF
DEATH, PERSONAL INJURY, OR SEVERE PROPERTY OR ENVIRONMENTAL DAMAGE (“CRITICAL
APPLICATIONS”). TI SEMICONDUCTOR PRODUCTS ARE NOT DESIGNED, AUTHORIZED, OR
WARRANTED TO BE SUITABLE FOR USE IN LIFE-SUPPORT DEVICES OR SYSTEMS OR OTHER
CRITICAL APPLICATIONS. INCLUSION OF TI PRODUCTS IN SUCH APPLICATIONS IS UNDERSTOOD TO
BE FULLY AT THE CUSTOMER'’S RISK.

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

Tl assumes no liability for applications assistance or customer product design. Tl does not 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. TI's publication of information regarding any third
party’s products or services does not constitute TI's approval, warranty or endorsement thereof.
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