
TYPES SN54490, SN54LS490, SN74490, SN74LS490 
DUAL 4-BIT DECADE COUNTERS 

O C T O B E R 1 9 7 6 — R E V I S E D D E C E M B E R 1 9 8 3 

Dual Versions of Popular SN5490A, SN54LS90, 
SN7490A, and SN74LS90 Counters 

S N 5 4 4 9 0 , S N 6 4 t S 4 9 0 . . . J OR W PACKAGE 
S N 7 4 4 9 0 . . . J OR N PACKAGE 

SN74LS490 . . . D. J OR N PACKAGE 
(TOP VIEW) 

Inputs for Each Decade Counter 1CLK c 1 U 1 6 H v C c Inputs for Each Decade Counter 
1CLR c 2 15 D 2CLK 

Dual Counters Can Significantly Improve 1 Q A c 3 14 1 2CLR 
System Densities as Package Count Can 1SET9 c 4 13 n 2 Q A 

Be Reduced by 50% 1QB c 5 12 : 2SET9 

Maximum Count Frequency . . . 35 MHz 
1 Q C c 6 11 : 2 Q B 

Maximum Count Frequency . . . 35 MHz IQD c 7 10 3 2 Q C 

Typical G N D L 8 9 : 2 Q D 

• Buffered Outputs Reduce Possibility of 
Collector Commutation 

description 

Each of these monolithic circuits contains eight master-
slave flip-flops and additional gating to implement t w o 
individual 4-bit decade counters in a single package. 
Each decade counter has individual clock, clear, and set-
to-9 inputs. BCD count sequences of any length up to 
divide-by-100 may be implemented with a single '490 or 
' L S 4 9 0 . Buffering on each output is provided to ensure 
that susceptibility to collector commutation is reduced 
significantly. All inputs are diode-clamped to reduce the 
effects of line ringing. The counters have parallel out-
puts f rom each counter stage so that submultiples of the 
input count frequency are available for system timing 
signals. 

The S N 5 4 4 9 0 and S N 5 4 L S 4 9 0 are characterized for 
operation over the full military temperature range of 
— 5 5 ° C to 125°C; the S N 7 4 4 9 0 and S N 7 4 L S 4 9 0 are 
characterized for use in industrial systems operating 
f rom 0 ° C to 7 0 ° C . 

SN54LS490 . . . FK PACKAGE 
SN74LS490 . . . FN PACKAGE 

(TOP VIEW) 
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NC • No internal connection 

logic symbol 

1CLR-

1SET9-

• C T - 0 

- CT-9 

• > + 

BCD COUNT SEQUENCE 
(EACH COUNTER) 

COUNT 
OUTPUT 

COUNT 
QD OC QB OA 

0 L L L L 

1 L L L H 

2 L L H L 

3 L L H H 

4 L . H L L 

5 L H L H 

6 L H H L 

7 L H H H 

8 H L L L 
9 H L L H 

CLEAR/SET-TO-9 
FUNCTION TABLE 
(EACH COUNTER) 

2CLR — 

2 S E T 9 -

2CLK 5 

INPUTS OUTPUTS 

CLEAR SET-TO-9 QA q B q C q D 
H L 
L H 
L L 

L L L L 
H L L H 

COUNT 

- i o A 

- 1QB 

- 1Qc 

-1QO 

- 2 0 A 

- 2 Q B 

— 2 0 C 

— 2Qp 

(A 
H I 
O 
> 
LU 
Q 

Pin numbers shown on logic notation are for D, J or N packages. 
NC — No internal connection 

H = h igh level , L = l o w level 
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TYPES SN54490, SN54LS490, SN74490, SN74LS490 
DUAL 4-BIT DECADE COUNTERS 

schematics of inputs and outputs 

EQUIVALENT OF EACH INPUT 

V C C • 

< ^eq 

INPUT 
CLOCK 

CLEAR SET-TO-9 

Req NOM 
3 kS2 
8 k n 

TYPICAL OF ALL OUTPUTS 

• V c c 

K 

- f r f -

< 

a 
m 
< 

O 
m 
CO 

EQUIVALENT OF EACH 
CLOCK INPUT 

V c c -

4.3 k n NOM 

X — 

'LS490 

EQUIVALENT OF EACH 
CLEAR A N D SET-TO-MINE INPUT 

V c c -

IN PUT Ji^ 

TYPICAL OF A L L OUTPUTS 

• V c c 
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TYPES SN54490, SN54LS490, SN74490, SN74LS490 
DUAL 4-BIT DECADE COUNTERS 

logic diagram (each counter) 

( 4 , 121 
S E T T O - 9 

( 3 , 131^ O U T P U T 

O A 

15. 1 1 ) O U T P U T 
q B 

( 6 . 1 0 ) O U T P U T 

Q c 

( 7 , 9 ) O U T P U T 
q D 

Pin numbers shown on logic notation are for D, J or M packages. 
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TYPES SN54490, SN74490 
DUAL 4-BIT DECADE COUNTERS 

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

Supply voltage, VQC <s e e Note 1) 7 v 

Input voltage 5 5 V 
Operating free-air temperature range: S N 5 4 4 9 0 - 5 5 ° C to 1 2 5 ° C 

S N 7 4 4 9 0 ; ; ; ; ; ; ; ; ; ; ; . 0 c •.<> c 
Storage temperature range _ g 5 ° C t o i 5 q ° q 

N O T E 1: V o l t a g e values are w i t h respect to n e t w o r k g r o u n d t e r m i n a l , 

recommended operating conditions 

SN54490 SN74490 
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 

Supply voltage, V^Q 4.5 S 5.5 4.75 6 5.25 V 
High-level output current, loH - 8 0 0 - 8 0 0 MA 
Low-level output current, IOL 16 16 mA 
Count frequency, f c o u n t 0 25 0 25 MHz 
Pulse width, t w (any input) 20 20 ns 
Clear or set-to-9 inactive-state setup time, t s u 25 4- 254. ns 
Operating free-air temperature, T ^ - 5 5 125 0 70 °C 

o 
m 
< 

O m 
V> 

I T t i e a r r o w indicates t h a t t h e f a l l i n g edge of t h e c lock pulse is used f o r reference. 

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 * M I N TYPT M A X U N I T 
V|N High-level input voltage 

2 V 
V|I_ Low-level input voltage 0.8 V 
V|K Input clamp voltage V C C = MIN, l| = —12 mA - 1 . 5 V 

VQH High-level output voltage V C C = MIN, V|H = 2 V , 
V | | _ - 0 . 8 V , I o h = - 8 0 0 ^ A 

2.4 3.4 V 

VOL Low-level output voltage V CC = MIIM, V(H = 2V , 
V | L - 0.8 V IQL •= 16 mA 0.2 0.4 V 

l| Input current at maximum input voltage 
VCC = M A X , V| -> 5.5 V 1 mA 

11H High-level input current Clear, set-to-9 
VCC " M A X , V| - 2 4 V 

40 
MA 11H High-level input current 

Clock VCC " M A X , V| - 2 4 V 
80 

MA 

l |L Low-level input current 
Clear, set-to-9 

VCC " MAX, V | = 0.4 V 
- 1 

mA l|L Low-level input current 
Clock VCC " MAX, V | = 0.4 V 

- 3 . 2 
mA 

'OS Short-circuit output current^ VCC " M A X 
SIM 54490 - 2 0 - 5 7 

mA 'OS Short-circuit output current^ VCC " M A X SN 74490 - 1 8 - 5 7 mA 

'CC Supply current VCC • MAX, See Note 2 45 70 mA 

* F o r 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 under 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 . 
? A l l t yp ica l values are a t V c c = 5 V , T A = 2 5 ° C . 
§ N o « m o r e t h a n o n e o u t p u t should be shor ted at a t i m e . 

N O T E 2: l c c is measured w i t h all o u t p u t s o p e n , b o t h clear inputs g r o u n d e d f o l l o w i n g m o m e n t a r y c o n n e c t i o n to 4 . 5 V a n d ail o t h e r inputs 
g r o u n d e d . 
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TYPES SN54490, SN74490 
DUAL 4-BIT DECADE COUNTERS 

switching characteristics, VCC = 5 V , T a - 25°C 

PARAVETERU 
FROM 

(INPUT) 
TO 

(OUTPUT) 
TEST CONDITIONS M I N TYP V A X UNIT 

Clock a A 

CL - 15 pF, R|_= 400 SI, 

See Figure 1 and Note 3 

25 35 MHz 

'PLH 
tPHL 

Clock Q A 

CL - 15 pF, R|_= 400 SI, 

See Figure 1 and Note 3 

12 20 
13 20 

ns 

tPLH Clock • B . QD CL - 15 pF, R|_= 400 SI, 

See Figure 1 and Note 3 

24 39 
26 39 

ns 

tPLH 
tpHL 

Clock Qc 

CL - 15 pF, R|_= 400 SI, 

See Figure 1 and Note 3 32 54 
36 54 

ns 

>PHL Clear Any 

CL - 15 pF, R|_= 400 SI, 

See Figure 1 and Note 3 

24 39 ns 

lPLH Set-to-9 Q A - Q D 

CL - 15 pF, R|_= 400 SI, 

See Figure 1 and Note 3 

24 39 ns 

'PHL 
Set-to-9 

QB.QC 

CL - 15 pF, R|_= 400 SI, 

See Figure 1 and Note 3 

20 36 
ns 

1 f m a x = m a x i m u m c o u n t f r e q u e n c y 

t p L H = p r o p a g a t i o n d e l a y t i m e , l o w t o - h i g h - l e v e l o u t p u t 

t p H L = p r o p a g a t i o n d e l a y t i m e , h i g h - t o l o w - l e v e l o u t p u t 
N O T E 3 : See General In format ion Sect ion for load circuits a n d vo l tage w a v e f o r m s . 

CO 
U l 
O 
> 
U J 
o 
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TYPES SN54490, SN74490 
DUAL 4-BIT DECADE COUNTERS 
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TYPES SN54490, SN54LS490, SN74490, SN74LS490 
DUAL 4-BIT DECADE COUNTERS 

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

Supply voltage, V c c ( s e e N o t e ' ' 
Clear and set-to-9 input voltage 
Clock input voltage 
Operat ing free-air temperature range: S N 5 4 L S 4 9 0 

S N 7 4 L S 4 9 0 
Storage temperature range 

N O T E 1 : V o l t a g e values are w i t h respect t o n e t w o r k g r o u n d t e r m i n a l 

recommended operating conditions 

7 V 
7 V 

. . . . 5 .5 V 
- 5 5 ° C t o 125° C 

0 ° C to 7 0 ° C 
- 6 5 ° C to 150° C 

SN54LS490 SN74LS490 UNIT 
M IN NOM M A X MIN NOM MAX 

UNIT 

Supply voltage, V c c 4.5 5 5.5 4.75 5 5.25 V 

Hi^-levefl output current, I o h - 4 0 0 - 4 0 0 MA 

Low-level output current, loL 4 8 mA 

Count frequency, fcount 0 25 0 25 MHz 

Pulse width, t w (any inputl 20 20 ns 

Clear or set-to-9 inactive-state setup time. t s u 
251 254 ns 

Operating free-air temperature, T ^ - 5 5 125 0 70 °C 

( T h e a r r o w ind icates t h a i t h e fo i l ing e d g e o f t h e c lock pu lse is used f o r re ference. 

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

PARAMETER TEST CONDITIONS* 
SN54LS490 SN74LS490 UNIT PARAMETER TEST CONDITIONS* M IN T Y P t M A X MIN T Y P t MAX 

UNIT 

VIH High-level input voltage 2 2 V 

V |L Low-level input voltage 0.7 0.8 V 
V 

V|K Input ciamp voltage V c c = M I N - l| = - 1 8 M A - 1 . 5 - 1 . 5 

V 
V 

VQH High-level output voltage 
V c c ' M I N , V|H = 2V, 
V | L = V |Umax 

2.5 3.4 2.7 3.4 V 

VOL Low-level output voltage 
V c c = M I N -
V,H = 2 V. 
V i l = V|i_max 

lOL = 4 mA 0.25 0.4 0.25 0.4 
V 

VOL Low-level output voltage 
V c c = M I N -
V,H = 2 V. 
V i l = V|i_max I Q L = 8 mA 0.35 0.5 

V 

Input current at 
' maximum input voltage 

Clear, 
set-to-9 V c c " MAX. 

V| = 7 V 0.1 0.1 
mA Input current at 

' maximum input voltage Clock 
V c c " MAX. 

V| = 5.5 V 0.2 0.2 

mA 

1 H i g h - l e v e l input current 
Clear. 
set-to-9 V C C = M A X , V | = 2.7 V 

20 20 
WA 1 H i g h - l e v e l input current 

Clock 
V C C = M A X , V | = 2.7 V 

100 100 

WA 

l |L Low-level input current 

Clear, 
set-to-9 V c c * M A X . V | - 0.4 V 

- 0 . 4 - 0 . 4 
M A 

l |L Low-level input current 
Clock 

V | - 0.4 V 
1.6 - 1 . 6 

M A 

ln«? Short-circuit output cur rent§ V c c = M A X - 2 0 - 1 0 0 - 2 0 - 1 0 0 mA 

ICC Supply current V c c = M A X , See Note 2 15 26 15 26 mA 

g c o n d i t i o n s . t F o , 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 under r e c o m m e n d e d o p e r a t i n g c 

§ N o t ^ o r e ' t h ^ ' n ^ n ^ r output 'sVioi^ld'be^shorted irt a t i m e , and d u r a t i o n of t h e shor t -c i rcu i t shou ld n o t exceed one second. 
N O T E 2 r i c e * w i t h a „ o u t p u t s o p e n , b o t h C a r i n p u t s ( . rounded f o l l o w i n g m o m e n t a r y c o n n e c t , o n to 4 5 V , and ,11 o t h e r .nputs 

grounded. 
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TYPES SN54490, SN54LS490, SN74490, SN74LS490 
DUAL 4-BIT DECADE COUNTERS 

switching characteristics, VCC - 5 Vr Ta - 25°C 

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 ) 
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 

ffnax Clock QA 25 35 MHz 
«PLH Clock QA 

12 20 
t P H L 

QA 
13 20 

tPLH 
Clock QB. QD 

24 39 
tPHL 

QB. QD 
C|_ = 1 5pF, R l - 2 kn 26 39 

•PLH Clock Qc 
See Figure 2 and Note 3 32 54 

ns 'PHL 
Qc 

36 54 
ns 

tPHL Clear Any 24 39 ns 
tPLH Set-to-9 q A - QD 24 39 
<PHL 

Set-to-9 
QB. QC 20 36 

ns 

1fmax = maximum count frequency 
tp|_(_| = Propagation delay time, low-to-hrgh-level output 
tpni_ = Propagation delay time, high-to-low-level output 

NOTE 3: See General Information Section for load circuits and voltage waveforms. 
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TYPES SN54490, SN54LS490, SN74490, SN74LS490 
DUAL 4-BIT DECADE COUNTERS 
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