
TYPES SN54143, SN54144, SN74143, SN74144 
4-BIT COUNTER/LATCH, SEVEN-SEGMENT LED/LAIMP DRIVERS 
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(TOP VIEW) 

SCEI c 1 U 2 4 D v c c 
CLK • 2 23 J PECI 
CLR c 3 22 D M A X 
RBI : 4 21 H S T R B 

Bl c 5 20 D Q D 
B I / R B O c 6 19 H Q C 

DP c 7 18 : QB 
dp c 8 1 7 : O A 

d c 9 16 D b 

f c 1 0 15 n a 
e c 11 14 n c 

G N D c 12 13 : 0 

d e s c r i p t i o n 

These T T L M S I circuits contain the equivalent of 86 gates on a single chip. Logic inputs and outputs are completely TTL com-
patible. The buffered inputs are implemented with relatively large resistors in series with the bases of the input transistors to 
lower drive-current requirements to one-half of that required for a standard Series 5 4 / 7 4 TTL input. The serial-count-enable, 
actually t w o internal emitters, is rated as one standard Series 5 4 / 7 4 load. The logic outputs, except RBO, have active 
pull-ups. 

The S N 5 4 1 4 3 and S N 7 4 1 4 3 driver outputs are designed specifically to maintain a relatively constant on-level sink current of 
approximately 15 milliamperes f rom output "a" through " g " and seven milliamperes from output " d p " over a voltage range 
f rom one to five volts. Any number of LED's in series may be driven as long as the output voltage rating is not exceeded. 

The S N 5 4 1 4 4 and S N 7 4 1 4 4 have high-sink-current saturated outputs for driving indicators having voltage ratings up to 15 
volts or requiring up to 2 5 milliamperes drive. The S N 5 4 1 4 4 sinks 2 0 milliamperes and the S N 7 4 1 4 4 sinks 2 5 milliamperes at 
an on-level voltage of 0 . 6 volts across their respective operating temperature ranges. 

All inputs are diode-clamped to minimize transmission-line effects, thereby simplifying system design. Maximum clock fre-
quency is typically 18 megahertz and power dissipation is typically 2 8 0 milliwatts. The S N 5 4 1 4 3 and S N 5 4 1 4 4 are 
characterized for operation over the full military temperature range of - 5 5 ° C to 125°C; the S N 7 4 1 4 3 and S N 7 4 1 4 4 are 
characterized for operation f rom 0 C to 7 0 ° C . 
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TYPES SN54143, SN54144, SN74143, SN74144 
4-BIT COUNTER/LATCH, SEVEN-SEGMENT LED/LAIMP DRIVERS 
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description {continued) 

Functions of the inputs and 

FUNCTION 
C L E A R I N P U T 

C L O C K I N P U T 

P A R A L L E L C O U N T 
E N A B L E I N P U T (PCEI ) 

S E R I A L C O U N T 
E N A B L E I N P U T (SCEI ) 

M A X I M U M C O U N T 
O U T P U T 

L A T C H S T R O B E 
I N P U T 

L A T C H O U T P U T S 

( O A , QB. QC. Q D ) 

D E C I M A L P O I N T 
I N P U T 

B L A N K I N G I N P U T 
(Bl ) 

R I P P L E - B L A N K I N G 
I N P U T (RBI ) 

R I P P L E - B L A N K I N G 
O U T P U T ( R B O ) 

PIN NO. 
3 

23 

1 

2 2 

21 

L E D / L A M P D R I V E R 
O U T P U T S 
(a, b, c, d , e, f , g, dp) 

outputs of these devices are as fol lows: 

DESCRIPTION 
When low, resets and holds counter at 0 . Must be high for normal 
counting. 

Each positive-going transition wil l increment the counter provided tha t the 
circuit is in the normal counting mode (serial and parallel count enable 
inputs low, clear input high). 

Must be low for normal counting mode. When high, counter wi l l be 
inhibited. Logic level must not be changed when the clock is low. 

Must be low for normal counting mode, also must be low to enable 
m a x i m u m count output to go low. When high, counter wi l l be inhibited 
and m a x i m u m count o u t p u t wil l be driven high. Logic level must not be 
changed when the clock is low. 

Wil l go low w h e n the counter is at 9 and serial count enable input is low. 
Will return high w h e n the counter changes to 0 and wi l l remain high during 
counts 1 through 8. Wil l remain high ( inhibited) as long as serial count 
enable input is high. 

When low, data in latches fo l low the data in the counter. When high, the 
data in the latches are held constant, and the counter may be operated 
independently. 

The BCD data that drives the decoder can be stored in the 4-b i t latch and 
is available at these outputs for driving other logic and/or processors. The 
binary weights of the outputs are: Q a = 1, Q b = 2 . = Q d = 8 . 
Must be high to display decimal point. T h e decimal point is not displayed 
when this input is low or when the display is blanked. 

When high, wil l blank ( turn o f f ) the entire display and force R B O low. 
Must be low for normal display. May be pulsed to implement intensity 
control of the display. 

When the data in the latches is BCD 0, a low input wi l l blank the entire 
display and force the RBO low. This input has no effect if the data in the 
latches is other than 0 . 

Supplies ripple blanking in format ion for the ripple blanking input of the 
next decade. Provides a low if Bl is high, or if RBI is low and the data in 
the latches in B C D 0; otherwise, this ou tput is high. This pin has a resistive 
pull-up circuit suitable for performing a w i r e - A N D funct ion w i th any 
open-collector output . Whenever this pin is low the ent ire display wi l l be 
blanked; therefore, this pin may be used as an active-low blanking input. 

Outputs for driving seven-segment LED 's or lamps and their decimal 
points. See segment identif icat ion and resultant displays on fol lowing 
page. 

17, 18, 19, 2 0 

15, 16, 14, 9 
11, 10, 13, 8 

1 I T / ' 
l - h 

SEGMENT 
IDENTIF ICATION 

1 - 1 1 - 1 — 1 I Z I I 

1 — 1 1 f _ _ 1 1 - 1 f - f 
" I I " I 

1 1 1 — I 

I L L 
_ I 

2 3 4 5 6 7 

NUMERICAL DESIGNATIONS-RESULTANT DISPLAYS 
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TYPES SN54143, SN54144, SN74143, SN74144 
4-BIT COUNTER/LATCH, SEVEN-SEGMENT LED/LAIMP DRIVERS 

logic diagram 
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TYPES SN54143, SN54144, SN74143, SN74144 
4-BIT COUNTER/LATCH, SEVEN-SEGMENT LED/LAIMP DRIVERS 

schematics of inputs and outputs 
' 1 4 3 . ' 1 4 4 ' 1 4 3 . ' 1 4 4 

E Q U I V A L E N T O F 
E A C H I N P U T 

E X C E P T B l / R B O 

SCEI: R e q = 4 k S 2 N O M 
Other 
inputs: R e q = 8 k i l N O M 

E Q U I V A L E N T O F 
B l / R B O 

D U T P U T / 1 N P U T 

T Y P I C A L O F A L L 
O U T P U T S E X C E P T 5 T / R B O 

T Y P I C A L OF 
A L L O U T P U T S 

E X C E P T B l / R B O 

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

S u p p l y vo l tage , V c c < s e e N o t e 1 1 7 V 

I n p u t v o l t a g e 5 . 5 V 

O f f - s t a t e v o l t a g e a t o u t p u t s " a " t h r u " g " a n d " d p " , ' 1 4 4 15 V 

O f f - s t a t e c u r r e n t a t o u t p u t s " a " t h r u " g " a n d " d p " , ' 1 4 3 2 5 0 j i A 

C o n t i n u o u s t o t a l p o w e r d i s s i p a t i o n a t ( o r b e l o w ) 7 0 ° C f r e e - a i r t e m p e r a t u r e (see N o t e 2 ) ^ • 1 - 4
o

W 

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 ' C i r c u i t s - 5 5 C t o 1 2 5 ^ C 

S N 7 4 ' C i r c u i t 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 

NOTES: 1. Voltage values are wi th respect tp network ground terminal. 
2 For the S N 5 4 1 4 3 and S N 5 4 1 4 4 in the N and W packages, this rating applies at (or below) 80 C free-air temperature. For 

operation above this temperature, derate linearly at the rate of 11.7 m « ( ' C for the W package and 14.7 mW/ C for the N 
package. No derating is required for these devices in the J package. 

o 
m 
< 

O m 
CO 

recommended operating conditions 
SNS4143 , S N 5 4 1 4 4 S1SI74143, S N 7 4 1 4 4 

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

U N I T 

Supp l y vol tage, VQQ 4.5 5 5.5 4 .75 5 5 .25 V 

On-state vol tage at o u t p u t s a t h ru 9 and d p ( ' 1 4 3 on ly ) 1 5 1 5 V 

High-level o u t p u t cu r ren t , LOH 

° A . Q B . QD —240 - 2 4 0 

MA High-level o u t p u t cu r ren t , LOH M a x i m u m c o u n t - 5 6 0 - 5 6 0 MA High-level o u t p u t cu r ren t , LOH 
R B S - 1 2 0 - 1 2 0 

MA 

Low- leve l o u t p u t cu r ren t , I O L 
Q a . QB- Q C . Q D . R B 0 4.8 4 . 8 

M A Low- leve l o u t p u t cu r ren t , I O L 
M a x i m u m coun t 11.2 11.2 

M A 

C lock pulse w i d t h , t w | c l o c k ) 
H igh logic level 25 25 

ns C lock pulse w i d t h , t w | c l o c k ) 
L o w logic level 55 55 

ns 

Clear pulse w i d t h , t w ( c l e a r ) 25 25 ns 

Se tup t ime, t s u 

Serial and paral lel car ry 301 301 
ns Se tup t ime, t s u Clear inact ive state 601 601 
ns 

Opera t ing free-air t empera tu re , T ^ - 5 5 125 0 70 "C 

TThe arrow indicates that the rising edge of the clock pulse is used for reference. 
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TYPES SN54143, SN54144, SN74143, SN74144 
4-BIT COUNTER/LATCH, SEVEN-SEGMENT LED/LAIMP DRIVERS 

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 1 4 3 , S N 7 4 1 4 3 S N 5 4 1 4 4 , S N 7 4 1 4 4 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 i M A X M I N T Y P i M A X 

V | n H i g h - l e v e l i n p u t voFtage 2 2 V 
V | L L o w - l e v e l i n p u t v o l t a g e 0 . 8 0 8 V 
V | K I n p u t c l a m p v o l t a g e V C C = M I N , l | = 1 2 m A - 1 . 5 - 1 . 5 V 

R i q h - i e v e i o u t p u t 
V O H 

v o f t a g e 

R B O 
V c c - M I N , V ( H - 2 V . 

V | L - 0 . 8 V , l O H = M A X 
2 . 4 2 . 4 V 

R i q h - i e v e i o u t p u t 
V O H 

v o f t a g e Q A . Q B . QC- Q D 
V c c - M I N , V ( H - 2 V . 

V | L - 0 . 8 V , l O H = M A X 
2 . 4 2 . 4 V 

R i q h - i e v e i o u t p u t 
V O H 

v o f t a g e 
M a x i m u m c o u n t 

V c c - M I N , V ( H - 2 V . 

V | L - 0 . 8 V , l O H = M A X 
2 . 4 2 . 4 V 

L o w - l e v e l o u t p u t 
v O L 

v o l t a g e 

U A , U g , O c Q d , R B O V c c - M I N . V m - 2 V . 

V | L = 0 . 8 V , I o l « M A * 0 4 0 . 4 V 

L o w - l e v e l o u t p u t 
v O L 

v o l t a g e M a x i m u m c o u n t 

V c c - M I N . V m - 2 V . 

V | L = 0 . 8 V , I o l « M A * 0 4 0 . 4 V 

O f f - s t a t e 
V 0 < o f f ) , . „ 

1 o u t p u t v o l t a g e 
O u t p u t s a t h r u g, c ip V c c > M A X , I O H = 2 5 0 H A 7 1 5 V 

O n S t a t e 
V O l o n ) . . 

o u t p u t v o l t a g e 
O u t p u t s a t h r u g, d p V c c = M I N , See N o t e 3 0 . 6 V 

O n - s t a t e 
lOion) t o u t p u t c u r r e n t 

O u t p u t s a t h r u g 

V c c = M I N . V Q - 1 V 9 15 

m A 
O n - s t a t e 

lOion) t o u t p u t c u r r e n t 

O u t p u t s a t h r u g V C C = S V , V Q ' 2 V 15 

m A 
O n - s t a t e 

lOion) t o u t p u t c u r r e n t 

O u t p u t s a t h r u g 

V c c M A X . V Q = 5 V 15 2 2 
m A 

O n - s t a t e 
lOion) t o u t p u t c u r r e n t 

O u t p u t d p 

V C c = M I N , V Q - 1 V 4 . 5 7 m A 
O n - s t a t e 

lOion) t o u t p u t c u r r e n t 

O u t p u t d p V c c 5 V , V Q - 2 V 7 

m A 
O n - s t a t e 

lOion) t o u t p u t c u r r e n t 

O u t p u t d p 

V C C = M A X . V Q = 5 V 7 12 

m A 

l | I n p u t c u r r e n t at m a x i m u m i n p u t v o l t a g e V C C * M A X , V | - 5 . 5 V 1 1 M A 

H i g h - l e v e l 
' 1 H 

i n p u t c u r r e n t 

S e n a l c a r r y 

V c c » M A X , V | 2 4 V 

4 0 4 0 MA H i g h - l e v e l 
' 1 H 

i n p u t c u r r e n t 
R B O n o d e V c c » M A X , V | 2 4 V - 0 . 1 2 - 0 . 5 - 0 . 1 2 - 0 . 5 m A 

H i g h - l e v e l 
' 1 H 

i n p u t c u r r e n t 
O t h e r i n p u t s 

V c c » M A X , V | 2 4 V 

2 0 2 0 u A 

L o w - l e v e l 
' 1 L 

i n p u t c u r r e n t 

S e r i a l c a r r y 
V c c = M A X , V ( = 0 . 4 V , 

Sep N o r e 4 

- 1 . 6 - 1 6 

m A 
L o w - l e v e l 

' 1 L 
i n p u t c u r r e n t 

R B O n o d e V c c = M A X , V ( = 0 . 4 V , 

Sep N o r e 4 
- 1 . 5 - 2 . 4 - 1 . 5 - 2 . 4 m A 

L o w - l e v e l 
' 1 L 

i n p u t c u r r e n t 
O t h e r i n p u t s 

V c c = M A X , V ( = 0 . 4 V , 

Sep N o r e 4 
- 0 . 8 - 0 . 8 

m A 

S h o r t - c i r c u i t 
' O S 

o u t p u t c u r r e n t 
Q A . Q B - Q C - a D 

V C c a M A > < - 9 - 2 7 . 5 - 9 - 2 7 . 5 
m A 

S h o r t - c i r c u i t 
' O S 

o u t p u t c u r r e n t M a x i m u m c o u n t 
V C c a M A > < 

- 1 5 - 6 5 - 1 5 - 5 5 
m A 

' C C S u p p l y c u r r e n t V C C = M A X , See N o t e 5 5 6 9 3 5 6 9 3 M A 

For c o n d i t i o n s s h o w n as M I N or M A X , use the a p p r o p r i a t e value speci f ied u n d e r r e c o m m e n d e d o p e r a t i n g cond i t ions for the app l icab le t y p e . 
-I A l l typkcaf values are at V Q Q = 5 V , T ^ = 2 5 *C. 
N O T E S : 3 . For S N 5 4 1 4 4 , l O L = 2 0 m A , for S N 7 4 1 4 4 , l O L - 2 5 m A . 

4 . 11 [_ at R B O node is tested w i t h B l g r o u n d e d a n d R B I at 4 . 5 V . 
>CC ' s measured a f te r the f o l l o w i n g c o n d i t i o n s are establ ished: 

a) S t r o b e R B T - DP - 4 . 5 V 
b) Paral le l c o u n t enable - serial f o u n t «nab le = bT - G N D 
c) Clear {~L_T) t h e n clock un t i l JH o u t p u t s are o n ( p1"' I 
d) For ' 1 4 3 , o u t p u t s a t h r o u g h "g"' a n d / J d p " — 2.G V , all o ther o u t p u t s o p e n F o r ' 1 4 4 all o u t p u t s are open 

switching characteristics, V Q C = 5 V , T a = 25 X 

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

( I N P U T ) 

T O 

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

' m a x 12 18 M H ; 

' P L H 
S e r i a l l o o k - a h e a d M a x i m u m c o u n t 

12 2 0 

' P H L 
S e r i a l l o o k - a h e a d M a x i m u m c o u n t 

C L - 1 5 p F , R l = 5 6 0 SI, 2 3 3 5 

' P L H 
C l o c k M a x i m u m c o u n t 

See N o t e 6 2 6 4 0 
ns 

' P H L 
C l o c k M a x i m u m c o u n t 

2 9 4 5 
ns 

' P L H 
C l o c k Q A . Q B . Q C . Q D C L = 15 p F , R L - 1 .2 k i i , 

See N o t e 6 

2 8 4 5 

' P H L 
C l o c k Q A . Q B . Q C . Q D C L = 15 p F , R L - 1 .2 k i i , 

See N o t e 6 
3 8 6 0 

' P H L 61'ea'r q a . Q B . Q C - Q D 

C L = 15 p F , R L - 1 .2 k i i , 

See N o t e 6 
5 7 9 0 ns 

s ' m a x M a x i m u m c lock f r e q u e n c y , t p L H P ropaga t ion de lay t ime , low to-high level o u t p u t , 
' P H L Propaga t ion de lay t ime , h igh - to - low level o u t p u t 

N O T E 6 : See General Information Section for load circuits and voltage waveforms. 
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TYPICAL APPLICATION DATA 

This application demonstrates how the drivers may be cascaded for N-bit display applications. It features: 

Synchronous, look-ahead counting 

Ripple blanking of leading zeros; blanking of trailing zeros (not illustrated) can also be implemented 
Overriding blanking for total suppression or intensity modulation of display 
Direct parallel clear 
Latch strobe permits counter to acquire next display while viewing current display 

R I P P L E B L A N K I N G -

I N P U T 

C L O C K I N P U T — 

L A T C H S T R O B E — 

I N P U T 

T O N E X T 

M O R E 

S I G N I F I C A N T 

D I G I T 

M O S T S I G N I F I C A N T 

D I G I T 

L E D / L A M P D R I V E R O U T P U T S L E A S T - S I G N I F I C A N T 

D I G I T 

O V E R R I D I N G 

B L A N K I N G I N P U T 

C L E A R I N P U T H 
a 

" n n n t i no o 
a b c cl c f g dp 

STROBE CK — ' 

RBi RBO J-

COUNT SCEI J-

CLEAR PCEI 
Bl 0 A QB QC q D DP 

D E C I M A L P O I N T 

I N P U T S t 

a b c d e f g dp 
S T R O B E C K 

RBT R B O 

sel l M A X 

C O U N T 

C L E A R P C E I 

BL 0 A Q B Q C O D O P 

S T R O B E 

•Ol RBl 

b e d e f g dp 
C K 

M A X 

C O U N T 

R B O P -

SCEI 

C L E A R P C E I 

BL 0 A Q B Q C Op D P 

f l Q Q O n Q O Q 
a b c d e f 

S T R O B E 

R B I 

M A X 

C O U N T 

C L E A R P C E I 

BL 0 A Q B Q C Q D D P 

R I 

O P E N 

t 

L A T C H L O G I C O U T P U T S 

* T h e serial count-ertable i npu t of the least-signif icant d ig i t is norma l l y grounded; however, i t may be used as a count-enable con t ro l fo r the 
ent i re counter (high to disable, low t o count ) prov ided the logic level on this pin is not changed wh i le the c lock l ine is low or false count ing 
may result. 



F U N C T I O N T A B L E 

Clear/Ripple Blank 

CLOCK 
PULSE 

DECIMAL 
INPUT 

SERIAL 
CARRY 

PARALLEL 
CARRY 

MAXIMUM 
COUNT 

OUTPUT 

LATCH 
OD Oc QB OA 

H L L L 

H L L H 

L L L L 

L L L H 

L L H H 

I H L L 

L H L H 

L H L H 

LED/LAMP DRIVERS 
b c d e f g dp 

TYPICAL 
DISPLAY 

OFF OFF OFF OFF OFF OFF OFF OFF 

OFF OFF OFF OFF OFF OFF OFF OFF 

ON ON ON ON ON ON OFF ON 

OFF ON ON OFF OFF OFF OFF OFF 

ON ON OFF ON ON OFF ON OFF 

ON ON ON ON OFF OFF ON OFF 
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d / o r r i pp le b l a n k i n g o u t p u t ( R B O ) . 

r o u g h 2 0 / R I P P L E B L A N K are desi red. 

N O T E S : A . S B I / R B O is w i r e - A N D logic serv ing as r i pp le b l a n k i n g i n p u t ( R B I ) a n d 

B. T h e b l a n k i n g i n p u t (eTi) mus t be l o w w h e n f u n c t i o n s D E C I M A L / 0 th i 

C. T h e r i p p l e - b l a n k i n g i n p u t ( R B I ) m u s t be o p e n or h i gh t o d i sp l ay a zero d u r i n g t h e dec ima l 0 i n p u t . 

D. W h e n a h igh logic level is a p p l i e d d i r e c t l y t o t h e b l a n k i n g i n p u t ( B l ) al l segment o u t p u t s are o f f regardless of any o t h e r i n p u t 

c o n d i t i o n . 

E. W h e n t h e r i p p l e - b l a n k i n g i n p u t ( R B I ) and o u t p u t s Q ^ t h r o u g h Q p are at a l o w logic level, al l segment o u t p u t s are o f f and t h e 

r i p p l e - b l a n k i n g o u t p u t ( R B O ) goes t o a l o w logic level ( response c o n d i t i o n ) . 
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