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SN54LS56, SN54LS57, SN74LS5B, SN74LS57 
FREQUENCY DIVIDERS 

DECEMBER 1 9 8 3 —REVISED M A R C H 1 9 8 8 

• 'LS56 Per forms 50 to 1 Frequency Division 
(5 t o 1, S to 1, a n d 10 to 1) 

• 'LS57 Per fo rms 60 to 1 Frequency Division 
<6 to 1, 5 to 1, a n d 10 to 1) 

• Ava i lab le in P or J G p a c k a g e ( t w o P or J G 
P a c k a g e s Fit in a Single 16-pin S o c k e t ) 

• M a x i m u m Clock Frequency 25 M H z Typica l 

descr ipt ion 

SN54LS56, SN54LS57 . . . JG PACKAGE 
SN74LS56, SN74LS57 . . . JG OR P PACKAGE 
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FOR CHIP CARRIER INFORMATION, CONTACT THE FACTORY. 

These frequency dividers are particularly useful in generating one second or one hour timing pulses from 50 Hz (European 
standard frequency) or 60 Hz (United States standard frequency). 50 to 1 frequency division is accomplished in the 'LS56 by 
connecting output QA to input CLKB. 60 to 1 frequency division in the 'LS57 is accomplished in the same way. More univer-
sal capabilities are evidenced by the 25 MHz typical fpnax and the almost limitless frequency division possibilities when used in 
cascade. Two 'LS56 packages may bs interconnected to give frequency division of 2500 to 1, 625 to 1,100 to 1, etc. Two 
'LS57 packages can be connected to generate frequency divisions of 3600 to 1, 1800 to 900 to 1 etc. 

The 'LS56 and 'LS57 frequency dividers consist of three separate counters, A, B, and C on a single monofithic substrate. 
The A counter divides by 5 to 1 in the 'LS56 and by 6 to 1 in the'LS57. The B counter divides by 5 to 1 in both devices and is 
internally tied to the C counter which divides by 2 to 1. The resulting C counter output is 10 to 1. Both the 'LS56 and 'LS57 
feature a clear pin which is common to all three counters. A, B, and C. When the clear pin is low, the counters are enabled. 
When the clear is high, the counters are disabled and their outputs are set to a low-level. 

All three counters, A, B, and C trigger on the high-to-low transition of the clock input. All output waveforms are symmetrical 
except for the 5 to 1 outputs (A and B of the 'LS56 and B of the 'LS57). See the output waveform drawings below. 
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' T h e s e s y m b o l s are in accordance w i t h ANSI,IEEE Std 9 1 - 1 9 8 4 
and IEC Publ ica t ion 6 1 7 - 1 2 . 
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' L S 5 7 -r G 

PRODUCTION DATA documents contain inlormatinn 
current as ol publication date. Products conform to 
specifications par the terms at Tejas Instruments 
standard warranty. Production processing dees wit 
necessarily include testing ol all parameters. 
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SN54LS56, SN54LS57, SN74LS5B, SN74LS57 
FREQUENCY DIVIDERS 

s c h e m a t i c s o f i n p u t s a n d o u t p u t s 
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a b s o l u t e m a x i m u m r a t i n g s o v e r o p e r a t i n g f r e e - a i r t e m p e r a t u r e r a n g e ( u n l e s s o t h e r w i s e n o t e d ) 

S u p p l y v o l t a g e , V c c ' 5 e e N o t e U 7 V 

I n p u t v o l t a g e : C L R 7 V 

C L K A , C L K B 5 . 5 V 

O p e r a t i n g f r e e - a i r t e m p e r a t u r e r a n g e : S N 5 4 L S ' — 5 5 ° C t o 1 2 5 ° C 

S N 7 4 L S ' — 0 ° C t o 7 0 ° C 

S t o r a g e t e m p e r a t u r e r a n g e — 6 5 ° C t o 1 5 0 ° C 

N O T E 1: Voltage values are wi th respect to network ground terminal. 

r e c o m m e n d e d o p e r a t i n g c o n d i t i o n s 

S N 5 4 L S ' S N 7 4 L S ' 
U N I T 

M I N IMOM M A X M1N N O M M A X 
U N I T 

VQQ Supp ly vo l tage 4 ,5 5 5.5 4 .75 5 5 .25 V 

V | H High- level I n p u t vo l tage 2 2 V 

V| [_ Law- lava l i n p u t vo l tage 0.7 0 .8 V 

' O H High- level o u t p u t c u r r e n t - 1 - 1 m A 

' O L Low- leve l o u t p u t c u r r e n t 3 16 m A 

' c l ock C l o c k f r e q u e n c y 0 15 0 15 M H ! 

t r , t f Rise a n d fa l l t i m e o f c l ock 5 0 5 0 ns 

t w Pulse w i d t h o f c l ock or clear 3 0 3 0 ns 

t s u Clear inac t ive state set -up t i m e 25 25 ns 

T ^ Opera t i ng f ree-air t e m p e r a t u r e - 5 5 125 0 7 0 " C 
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SN54LS56, SN54LS57, SN74LS5B, SN74LS57 
FREQUENCY DIVIDERS 

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

P A R A M E T E R T E S T C O N D I T I O N S * 
S N 5 4 L S ' S N 7 4 L S ' 

U N I T P A R A M E T E R T E S T C O N D I T I O N S * 
M I N T Y P T M A X M I N T Y P * M A X 

U N I T 

V | K V c c = M I N , L| = - 18 m A - 1.5 - 1.5 V 

V O H 
V C C = M I N , V | H = 2 V , 

V | L = M A X ' O H - - ' t i A 2 .5 3.4 2 .7 3 .4 V 

V 0 L 
V C C = M I N , V | H = 2 V , 

V | L = M A X 
I Q L = 8 m A 0 .25 0 .4 0 .25 0 .4 

V V 0 L 
V C C = M I N , V | H = 2 V , 

V | L = M A X IQ(_ = 16 m A 0.35 0.5 
V 

l | 
C L K A , C L K B 

V c c = M A X 
V , = 5 . 5 V 0 .2 0 .2 

m A l | 
C L R 

V c c = M A X 
V | = 7 V 0.1 0.1 

m A 

l|H 
C L K A , C L K B 

V c c " M A X , V | ~ 2 .7 V 
8 0 8 0 

MA l|H 
C L R 

V c c " M A X , V | ~ 2 .7 V 
2 0 2 0 

MA 

L | L 

C L K A , C L K B 
V c c " M A X , C L R - O V , V | - 0 . 4 V 

- 3 . 2 - 3 . 2 
m A L | L 

C L R 
V c c " M A X , C L R - O V , V | - 0 . 4 V 

- 0 . 2 - 0 . 2 
m A 

lOSi j V C C = M A X , C L R = 0 V , v o = 0 V - 2 0 - 100 - 2 0 - 1 0 0 m A 

'cc V C C = M A X , See No te 2 17 3 0 17 3 0 m A 

t For conditions shown as M I N or M A X , use the appropriate value specified under recommended operating conditions, 
t Al l typical values are at V c c ® 5 V , T/j, = 2E°C. 
§ No t more than one output should be shorted at a t ime and the durat ion of the short-circuit should not exceed one second. 
N O T E 2: IQC i a measured by applying 4.S V to the C L R pin w i t h all other inputs grounded and the outputs open. 

switching characteristics, V c c = 5 V, TA = 25°C (see note 3) 

P A R A M E T E R 
F R O M T O 

T E S T C O N D I T I O N S 
LS56 ' L S 5 7 

U N I T P A R A M E T E R 
( I N P U T ) ( O U T P U T ! 

T E S T C O N D I T I O N S 
M I N T Y P M A X M I N T Y P M A X 

U N I T 

' m a x C L K A O A 15 25 15 25 M H z 

^ m a x C L K B QB , QC 15 25 15 25 M H z 
l P L H 

C L K B QB 
8 15 8 15 ns 

t p H L 
C L K B QB 14 25 14 25 ns 

tPLH ' C L K B Q C 
18 3 0 18 3 0 ns 

t P H L * 
C L K B Q C R l = 1 k£l, C L - 3 0 BF 24 35 2 4 35 ns 

T P L H 
C L K A Q A 

12 2 0 14 25 ns 

t P H L 
C L K A Q A 14 25 18 3 0 ns 

' P H L C L R 17 30 17 3 0 ns 

t P H L C L R Q B 17 30 17 3 0 ns 

t p H L C L R Q C 17 30 17 3 0 ns 

' T i m e s m e a s u r e d f r o m C L K B t o o u t p u t Q c are t a k e n w i t h o u t p u t QQ u n l o a d e d . 
N O T E 3 : L o a d c i r c u i t s a n d v o l t a g e w a v e f o r m s are s h o w n in S e c t i o n 1. 
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IMPORTANT NOTICE 

Texas Instruments (Tl) reserves the rightto make changes to its products o r 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, 

Tl warrants performance of its semiconductor products and related software to the specifications applicable at 
the time of sale in accordance with Tl'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"), 

Tl SEMICONDUCTOR PRODUCTS ARE NOT DESIGNED, INTENDED, AUTHORIZED, OR WARRANTED 
TO BE SUITABLE FOR USE IN LIFE-SUPPORT APPLICATIONS, 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. 

Copyr ight© 1996, Texas Instruments Incorporated 
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