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

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

• Individual Clock, Direct Clear, and Set-to-9 
Inputs for Each Decade Counter 

• Dual Counters Can Significantly Improve 
System Densities as Package Count Can 
Be Reduced by 50% 

• Maximum Count Frequency ... 35 MHz 
Typical 

• Buffered Outputs Reduce Possibility of 
Collector Commutation 

description 

Each of these monolithic circuits contains eight master-
slave flip-flops and additional gating to implement two 
individual 4-bit decade counters in a single package. 
Each decade counter has individual clock, clear, and set-
to-9 inputs. BCO count sequences of any length up to 
divide-by-100 may be implemented with a single '490 or 
'LS490. 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 from each counter stage so that submultiples of the 
input count frequency are available for system timing 
signals. 

The SN54490 and SN54LS490 are characterized for 
operation over the full military temperature range of 
-55DC to 125DC; the SN74490 and SN74LS490 are 
characterized for use in industrial systems operating 
from ODC to 70DC. 

BCD COUNT SEOUENCE 
(EACH COUNTER) 

OUTPUT 
COUNT 

°oOC °B °A 
0 L L L L 
1 L L L H 
2 L L H L 

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

INPUTS OUTPUTS 

OCTOBER 1976-REVISED DECEMBER 19B3 

SN54490. SN54LS490 •.. J OR W PACKAGE 
SN74490 •.. J OR N PACKAGE 

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

1CLK VCC 
1CLR 2CLK 
1QA 2CLR 

1SET9 2QA 
1QB 2SET9 
1QC 2QB 
1Qo 2QC 

GNO 2Qo 

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

(TOP VIEW) 

1QA 
1SET9 

NC 
1QB 
1QC 

00 U 0 U ozzOO 
.... t!) NN 

NC - No internal connection 

logic symbol 

lClR (2) 
(4) 

2ClR 

2SET9 

2ClK 

CTRDIV10 c{ CT=O 

CT=9 

2CLR 
2QA 
NC 
2SET9 
2GB 

(3) 
lOA 

(5) 
lOB 

(6) 
lOc 

(7) 
100 

(13) 
20A 

(11) 
20B 

(10) 
20c 

(9) 200 

3 L L H H CLEAR SET-TO-9 0A 0B 0c 00 

4 L ,H L L 
5 L H L H 
6 L H H L 
7 L H H 
8 H L L L 
9 H L L H 

PRODUCTION DATA 

H L L L L 
L H H L L 
L L COUNT 

H = high level, l = low level 

L 
H 

Pin numbers shown on logic notation are for 0, J or N packages, 
NC -.No internal connection 
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TYPES SN54490, SN54LS490, SN74490, SN74LS490 
DUAL 4-BIT DECADE COUNTERS 

schematics of inputs and outputs 

EQUIVALENT OF EACH INPUT 

INPUT 

INPUT 
CLOCK 

CLEAR SET-TO-9 

Req NOM 
3kn 
8kn 

'490 

'LS490 

TYPICAL OF ALL OUTPUTS 

- - - - - - - - - - V cc 

OUTPUT 

EQUIVALENT OF EACH 
CLOCK INPUT 

EQUIVALENT OF EACH 
CLEAR AND SET-TO-NINE INPUT 

TYPICAL OF ALL OUTPUTS 
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TYPES SN54490, SN54LS490, SN74490, SN74LS490 
DUAL 4-81T DECADE COUNTERS 

logic diagram (each counter) 

SET.TO.9..:...(4..:..., _12..:...} --1:>0----0--------, 

PRESET b,13} OUTPUT 

_____ ___ QA 0A 

CLEAR 

T 

PRESET 
QO 

T 00 
CLEAR 

(2,14) 

Pin numbers shown on logic notation are for D. J or N 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, Vee (see Note 1) .... . 
Input voltage ............ . 
Operating free·air temperature range: SN54490 

SN74490 
Storage temperature range 

NOTE 1: Voltage values are with respect to network ground terminal. 

recommended operating conditions 
SN54490 

MIN NOM MAX 
Supply voltage, VCC 4.5 5 5.5 
High·level output current, IOH -800 
Low-level output current, IOL 16 
Count frequency, fcount 0 25 

Pulse width, tw (any input) 20 

MIN 
4.75 

0 

. .... 7 V 

.... 5.5 V 
-55°C to 125°C 

oOe to 70°C 
-65°C to 150°C 

SN74490 
UNIT 

NOM MAX 
5 5.25 V 

-800 /l.A 
16 mA 
25 MHz 

20 ns 

Clear or set-to-9 inactive-state setup time, tsu ns 
Operating free-air temperature, T A -55 125 0 70 °c 

The arrow indicates that the falling edge of the clock pulse is used for reference. 

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

PARAMETER TEST CONDITIONSt MIN 

VIH High-level input voltage 2 

VIL Low-level input voltage 
VIK Input clamp voltage VCC; MIN, II; -12 mA 

VOH High-Iellel output vor'tage 
VCC; MIN, VIH; 2 V, 

2.4 
VIL; 0.8 V, IOH ; -800 IJA 

VOL Low-level output voltage 
VCC; MIN, VIH; 2 V, 
VIL ;0.8 V IOL; 16mA 

II Input current at maximum input voltage VCC; MAX, VI;5.5V 
Clear, set-to-9 

IIH High-level input current 
Clock 

VCC; MAX, VI; 2.4 V 

Clear, set-to-9 
IlL Low-level input current VCC; MAX, VI; 0.4 V 

Clock 

lOS Short-circuit output current§ 
lSN54490 -20 

VCC; MAX ISN74490 -18 

ICC Supply current VCC; MAX, See Note 2 

tFor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
+AII typical values are at Vee; 5 V, TA; 25°e. 
§ Not more than one output should be shorted at a time. 

TYP+ MAX UNIT 
V 

0.8 V 
-1.5 V 

3.4 V 

0.2 0.4 V 

1 mA 
40 
80 

IJA 

-1 
mA 

-3.2 
-57 

mA 
-57 

45 70 mA 

NOTE 2: lee is measured·with all outputs open, both clear inputs grounded following momentary connection to 4.5 V, and all other inputs 
grounded. 
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switching characteristics, Vee = 5 V, TA = 25°e 
FROM TO 

(INPUT) (OUTPUT) 
f max Clock °A 
tpLH Clock °A tpHL 
tPLH Clock °S,OD 
tpHL 
tpLH Clock °c tpHL 
tpHL Clear Any 

tpLH °A,OD Set-to-9 
tpHL °B,OC 

fmax =' maximum count frequency 
tpLH =' propagation delay time, low-to-high-Ievel output 
tpH L =' propagation delay time, high-to-Iow-Ievel output 

TYPES SN54490, SN74490 
DUAL 4-81T DECADE COUNTERS 

TEST CONDITIONS MIN TYP MAX UNIT 

25 35 MHz 
12 20 
13 20 

ns 

24 39 
CL=15pF, RL = 400 n, 26 39 

ns 

See Figure 1 and Note 3 32 54 
36 54 

ns 

I 24 39 ns 
24 39 
20 36 

ns 

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

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

Supply voltage, VCC (see Note 1) 
Clear and set-to-9 input voltage 
Clock input voltage _ _ _ _ _ _ 
Operating free-air temperature range: SN54LS490 

SN74LS490 
Storage temperature range 

NOTE 1: Voltage values are with respect to network ground terminal. 

recommended operating conditions 

Supply voltage, VCC 
High-level output current, 10H 
Low-level output current, 10L 
Count frequency, fcount 

Pulse width, tw (any input) 

Clear or set·to-9 inactive·state setup time, tsu 
Operating free-air temperature, T A 

j The arrow indicates that the falling edge of the clock pulse is used for reference. 

SN54LS490 
MIN NOM MAX 

4_5 5 5_5 

-400 
4 

0 25 

20 

251 
-55 125 

_ 7V 
_ 7V 
5_5V 

-55°C to 125°C 
O°C to 70°C 

-65°C to 150°C 

SN74LS490 
MIN NOM MAX 

UNIT 

4.75 5 5.25 V 
-400 J.LA 

8 mA 
0 25 MHz 

20 ns 

251 ns 
0 70 °c 

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

PARAMETER TEST CONDITIONSt 
SN54LS490 SN74LS490 

TYP:j: TYP:j: 
UNIT 

MIN MAX MIN MAX 
VIH High-level input voltage 2 2 V 
VIL Low-level input voltage 0.7 0.8 V 
VIK Input clamp voltage VCC MIN, II = -18 mA -1.5 -1.5 V 

VOH High-level output voltage 
VCC = MIN, VIH = 2 V, 
VIL = VILmax 

2.5 3.4 2.7 3.4 V 

VCC = MIN, 0.25 0.4 0.25 0.4 
VOL Low-level output voltage VIH = 2 V, V 

VIL = VILmax 10L =8 mA \ 0.35 0.5 

Input current at 
Clear, 

VI = 7 V 
II set·to-9 VCC MAX, 

0.1 0.1 
mA 

maximum input voltage I--
VI- 5.5 V Clock 0.2 0.2 . 

Clear, 

IIH High-level input current set-to-9 VCC = MAX, 
20 20 

VI = 2.7 V J.lA 
I Clock 100 100 

Clear, 
-0.4 

IlL Low·level input current set-to-9 VCC MAX, VI = 0.4 V 
-0.4 

mA 
I-- -1.6 -1.6 Clock 

lOS Short-circuit output current§ VCC = MAX -20 -100 -20 -100 mA 
ICC Supply current VCC MAX, See Note 2 15 26 15 26 mA 

tFor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
:j:AII typical values are at Vee = 5 V, T A = 25"e. . 
§ Not more than one output should be shorted at a time, and duration of the short-circuit should not exceed one second. 
NOTE 2: lee is measured with all outputs open, both clear inputs grounded following momentary connection to 4.5 V, and all other inputs 
. grounded. 

II 
en w 
(.J 

:> w 
C 
...J 
l-
I-

TEXAS -I/} 
INSTRUMENTS 3-1123 

POST OFFICE BOX 225012 • DALLAS. TEXAS 75265 



II 
-I 
-I r-
C m 

(") 
m en 

TYPES SN54LS490, SN74LS490 
DUAL 4-81T DECADE COUNTERS 

switching characteristics, Vee = 5 V, T A = 25°e 
FROM TO 

(INPUT) (OUTPUT) 
f max Clock 

tPLH Clock 
tpHL 
tpLH 

Clock 
tpHL 
tpLH 

Clock 
tPHL 
tPHL Clear 

tPLH Set-to-9 
tpHL 

,fmax = maximum count frequency 
tpLH = Propagation delay time, low-to-high-Ievel output 
tpHL = Propagation delay time, high-to-Iow-Ievel output 

°A 

°A 

°B,OD 

°c 

Any 

°A,OD 
°B,OC 

TEST CONDITIONS 

CL = 15 pF, RL= 
See Figure 2 and Note 3 

NOTE 3: See General Information Section for load circuits and voltage waveforms. 

3-1124 TEXAS 
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MIN TYP MAX UNIT 

25 35 MHz 
12 20 

ns 
13 20 
24 39 

2 kU 26 
ns 

39 
32 54 

ns 
36 54 
24 39 ns 
24 39 

ns 
20 36 
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