
DESCRIPTION
The 8290 Decade Counter and 8291 Binary Counter are high 
speed devices providing a wide variety of counter/storage 
register applications with a minimum number of packages.

The 8290 Decade Counter can be connected in the familiar 
BCD counting mode, in a divide-by-two and divide-by-five 
configuration or in the Bi-Quinary mode. The Bi-Quinary 
mode produces a square wave output which is particularly 
useful in frequency synthesizer applications.

The 8291 Binary Counter may be connected as a divide-by- 
two, four, eight, or sixteen counter.

PRESETTABLE HIGH SPEED 
DECADE/BINARY COUNTER

A,F,W PACKAGES

DIGITAL 8000 SERIES TTL/M SI

8290
8291

or "0"  at a data input will be transferred to the associated, 
output when the strobe input is put at the "0" level. For 
additional flexibility, both units are provided with a reset 
input which is common to all four bits. A "0" on the reset 
lines produces "0"  at all four outputs.

The counting operation is performed on the falling (nega
tive going) edge of the input clock pulse.

Triggering requirements are compatible with any of the 8000 
Series elements.

Both devices have strobed parallel-entry capability so that 
the counter may be set to any desired output state. A "1"

LOGIC DIAGRAMS AND TRUTH TABLES

8290

( ) « D eno tes P in N u m b ers  fo r  
14 P in  D u a l- in -L in e  Package

Binary
Input o< oCQ

c0 Do
0 0 0 0 0
1 1 0 0 0
2 0 1 0 0
3 1 1 0 0
4 0 0 1 0
5 1 0 1 0
6 0 1 1 0
7 1 1 1 0
8 0 0 0 1
9 1 0 0 1

10 0 1 0 1
11 1 1 0 1
12 0 0 1 1
13 1 0 1 1
14 0 1 1 1
15 1 1 1 1

8291
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DIGITAL 8000 SERIES TTL/MSI ■ 8290/91

ELECTRICAL CHARACTERISTICS (Over Recommended Operating Temperature And Voltage)

CHARACTERISTICS
LIMITS TEST CONDITIONS

NOTES
MIN. TYP. MAX. UNITS DATA

STROBE
DATA

INPUTS RESET CLOCK
1

CLOCK
2 OUTPUTS

" 1 "  Output Voltage 2.6 3.5 V 0.8V 2.0V 2.0V -200mA 6 ,7
"0" Output Voltage 0.4 V 0.8V 0.8V 0.8V 9.6mA 6, 8
"0" Input Current

Data Strobe -0.1 -1.6 mA 0.4 5.25V
Data Inputs -0.1 -1.2 mA 0.4
Reset -0.1 -2.8 mA 5.25V 0.4
Clock 1 -0.1 -4.8 mA 5.25V 0.4
Clock 2 (8290) -0.1 -4.8 mA 5.25V 0.4
Clock 2 (8291) -0.1 -2.4 mA 5.25V 0.4

"1" Input Current
Data Strobe 40 pA 4.5V 0.0V
Data Inputs 40 juA 4.5V
Reset 80 juA 0.0V 4.5V
Clock 1 80 pA 0.0V 4.5V
Clock 2 (8290) 120 mA 0.0V 4.5V
Clock 2 (8291) 80 pA 0.0V 4.5V

Output Short Circuit Current A -20 -70 mA 0.0V 10, 12
B, C, D -10 -60 mA 0.0V 0.0V 10, 12

Input Voltage Rating
Data Strobe 5.5 V 10mA
Clock 1 & 2 5.5 V 10mA 10mA
Data Inputs 5.5 V 10mA
Reset 5.5 V 10mA

Ta  = 25° C and Vcc = 5.0V

CHARACTERISTICS
LIMITS TEST CONDITIONS

NOTES
MIN. TYP. MAX. UNITS DATA

STROBE
DATA

INPUTS RESET CLOCK
1

CLOCK
2 OUTPUTS

Power Consumption/ 190/ 255/ mW/ o.ov O.OV O.OV 12
Supply Current 36.5 48.5 mA
Strobe Pulse Width 15 ns a o u t 9
Reset Pulse Width 25 ns a o u t 9
Strobe/Reset Release Time 20 ns a o u t 9
Clock Mode t Qn Delay

Bit A 12 25 ns 9
Bits B, C, D 15 30 ns 9

Clock Mode 10ff Delay
Bit A 12 23 ns 9
Bits B, C, D 15 25 ns 9

Strobed Data t on Delay
(All Bits) 31 42 ns 9

Strobed Data t Delay
(All Bits) 33 42 ns 9

Toggle Rate 40 60 MHz 9
Clock Mode Switching Test 75 ns 9,11

N O T E S :
1. A l l  v o ltag e  m easurem ents are re fe renced  to  th e  g ro u n d  te rm i

nal. T e rm in a ls  n o t  s p e c if ic a lly  re ferenced  are le f t  e le c tr ic a lly  
open.

2. A l l  m easurem ents are ta k e n  w ith  g ro u n d  p in  t ie d  to  zero 
vo lts .

3. P os itive  c u rre n t  f lo w  is d e fin e d  as in to  th e  te rm in a l re ferenced .
4. P os itive  N A N D  L o g ic  d e f in it io n :

" U P "  Leve l = " 1 " ,  "D O W N "  Leve l = " 0 " .
5. P re c a u tio n a ry  m easures sh o u ld  be ta k e n  to  ensure c u rre n t 

l im it in g  in  accordance  w ith  A b s o lu te  M a x im u m  R atings 
sh o u ld  th e  Is o la tio n  d iod e s  becom e fo rw a rd  b iased.

6 . M easurem ents a p p ly  to  each o u tp u t  and th e  associa ted data  
in p u t  In d e p e n d e n tly .

7. O u tp u t  source  c u rre n t  is su pp lie d  th ro u g h  a res is to r to  
g ro u n d .

8. O u tp u t  s in k  c u r re n t  is su pp lie d  th ro u g h  a re s is to r to  V c c .
9. R e fe r to  A C  T e s t F igures.

10. N o t  m o re  th a n  one  o u tp u t  s h o u ld  be s h o rte d  a t a t im e .
11. T h is  te s t guarantees th e  dev ice  w il l  re lia b ly  tr ig g e r o n  a pulse 

w ith  75ns fa l l- t im e .
12. V c c  = 5 .2 5 V .
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DIGITAL 8000 SERIES TTL/MSI ■ 8290/91

SCHEMATIC DIAGRAM

RESISTOR VALUES

B IT A BIT B,C,D

R1 2.5k 5k
r 2 3.2k 5.5k

r 3 2k 5k
r4 s o o n 3.5k

r 5 45n 35512

r 6 20012 1.15k

AC TEST FIGURES AND WAVEFORMS

N o te :
t Q and t Q^  are m easured f ro m  th e  
c lo c k  in p u t  o f  each b in a ry  to  th e  Q 
o u tp u t  o f  th a t  b in a ry .

CLOCK MODE ton/ toff D ELA Y

4 < h  -W V —02.6V

INPUT y

\
T'o lf t — W

Vl.5V

IN P U T  P U L S E : 
A m p litu d e  = 2 .6 V  
PW -  3 0 n s , 50%  to  50%
t  = t  = 5ns 
r f

PRR = 1M H z
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DIGITAL 8000 SERIES TTL/MSI ■ 8290/91

AC TEST FIGURES AND WAVEFORMS (Cont'd)

STROBED DATA ton/toff D ELA Y

-}<}—V A — O

S T R O B E , P A  -  2 .6 V  

PW = 300 ns, 50%  to  50%  

P R R  = 1 M H z 

t r  = t f  = 5ns

D A T A , P A  = 2 .6 V  

PW = 500 ns , 50%  to  50%  

P R R  = 5 0 0 k H z  

t  = t , = 5ns

CLOCK MODE SWITCHING TEST

CT
s T

- K h  “ W v — 0 2 .6 V

r

8290

1 2 3 4 6 6 7 8 9  10

input n jT J T J T J lJ lA J T J l^
A  OUTPUT 

B OUTPUT 

C OUTPUT 

D OUTPUT

IN P U T  P U L S E : 

A m p litu d e  = 3 .4 V  

PW = 100ns, 50%  to  50%  

P R R  = 2 .5  M H z 

t -  20ns , t .  = 75ns

8291

1 2 3 4 5 6 7 8 910111213141616

input nnnnnnnniuinrinniui
A OUTPUT n n n j m i m n .  

B OUTPUT 

C OUTPUT 

D OUTPUT
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DIGITAL 8000 SERIES TTL/MSI ■ 8290/91

AC TEST FIGURES AND WAVEFORMS (Cont'd)
M IN IM U M  STROBE PULSE W IDTH

d a ,b ,c ,d ‘

OUTPUTS 1.BV
A.B.C.D 1 1 ™ "

IN P U T  P U L S E : 

A m p litu d e  = 2 .6 V  

t r  "  t ,  “  5ns

M IN IM U M  RESET PULSE W IDTH

r—i Jr1.6V-V -f - 1

:u _ OUTPUTS 
A.B.C.D “

IN P U T  P U L S E :
A m p litu d e  = 2 .6 V  
t r  = t f  = 5 ns.
N o te : O u tp u ts  m u s t be p re v io u s ly  
b ro u g h t h igh  b y  p la c in g  a " 0 "  on  
th e  D s tro b e  in p u t .  A  p u lse  genera to r 
m a y  be s u b s titu te d  f o r  th e  s w itc h .
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DIGITAL 8000 SERIES TTL/MSI ■ 8290/91

AC TEST FIGURES AND WAVEFORMS (Cont'd)

TOGGLE RATE

vcc r
vcc C2

RESET
A o u T

wSTROBED
b OUT

C l COUT
° A
d b

D0U T

Dc
UD

IN P U T  P U L S E :
A m p litu d e  “  2 .6 V  
t r  = t f  = Bins m a x.
P R R  = 4 0 M H z , 50%  d u ty  cyc le .

Tc■c
----W V—O 2.6V

r

8290

1 2 3 4 5 6 7 8 9  10
INPUT r i n j i i i m i i i n j L r L
A  OUTPUT .

B O U TPU T.

C OUTPUT___________

D O U TP U T.

8291
1 2 3 4 5 6 7 8 910111213141516

INPUT fUUUUinjmnnnnmuuL
A OUTPUT j m m i j m n j T  

B O U TPU T.

C O U TPU T.

D OUTPUT -

V CC

STROBE/RESET RELEASE TIM E

STROBE/RESET

RELEASE
n time

Ao /

N O T E S :
1. A l l  re s is to r va lues are  In ohm s.
2. A l l  ca pac itance  va lues are in  p ic o fa ra d s  and  in c lu d e  jig  and p ro b e  capacitance .

3. A l l  d iod e s  are 1 N 9 1 6 .
4. R1 = 2 0 k , R 2  ■» 1 4 6 0 ,  C1 -  3 0 p F .
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