
sjgimtics BINARY HEXADECIMAL AND BCD DECADE, 
SYNCHRONOUS UP/DOWN COUNTERS

A,F,W PACKAGES

DIGITAL 8000 SERIES TTL/M SI

8284
8285

DESCRIPTION
The Up/Down Counter is a monolithic MSI circuit con­
taining gates and binaries interconnected to provide a bi­
directional divide-by-ten (decade) or divide-by-sixteen (hex­
adecimal) result as a function of the clock input.
The output code of the decade up/down counter is the 
commonly used BCD (8421) code, and the output sequence 
generated is the binary equivalent o f the decimal numbers 
0 through 9.

The hexadecimal up/down counter provides the output 
sequence 0 through 15 which is presented in a weighted 
binary code (8421).

Set and Reset on the binary elements provide asynchronous 
entry with respect to the clock line, causing a count of 
"0 "  or "1 5 " (8284) or of "0 "  or "9 "  (8285), and also 
inhibit propagation of count enable data.

Entry and propagation of data is performed in a syn­
chronous manner with the clock line, which is active on its 
negative going excursion. The input from a previous stage 
or other source is channeled through "Carry In " and its 
propagation can be inhibited by the "Count Enable" line. 
"Carry In" and "Count Enable" input duality gives added 
flexibility  in multiple package cascading applications.

Direction of the counter is steered from a single line 
(Up/Down), where a "0 "  level will cause a "dow n" count 
and a "1 "  level w ill accomplish an "u p " count.

In addition to all Q outputs of the four binaries the Q 
output of the most significant binary (Q4) and the Carry 
Out term are available.
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ELECTRICAL CHARACTERISTICS (Over Recommended Operating Temperature And Voltage)

CHARACTERISTICS

LIMITS TEST CONDITIONS

NOTES

MIN. TYP. M AX. UNITS SET RESET UP/DOWN COUNT
ENABLE CLOCK CARRY

IN OUTPUTS

"1 "  Output Voltage
Q.j, Q4 , Carry Out 2.6 V 0.8V 2.0V 2.0 V 2.0 V -800mA 5
Q2, Q3, (8284)

Q2, Q3 (8285) 2.6 V Pulse 0.8 V -800m A 5 ,9

Q4 2.6 V 2.0V 0.8V —BOO/iA 5

“ 0"  Output Voltage
Q*j ,0 2 ,0 ^ ,0 4  and
Carry Out 0.4 V 2.0 V 0.8V 0.8V 9.6mA 6

S4 0.4 V 0.8V 2.0V 9 .6mA 6

" 1"  Input Current
Carry In 120 mA Pulse 5.0 V 4.5V

Set 200 M A 4.5V Pulse

Reset 40 M A Pulse 4.5V

Count Enable 40 m A 4.5V

Clock and Up/Down 40 mA 4.5V 4.5V
"0 "  Input Current

Carry In - 0.1 -3.2 mA Pulse OV 0.4V
Set - 0.1 -6.4 mA 0.4V
Reset - 0.1 - 1.6 mA 0.4V
Count Enable -0.1 - 1.6 mA 0.4V
Clock - 0.1 -1.6 mA 0.4V
Up/Down - 0.1 -1.6 mA 0.4V

Input Voltage Rating
Carry In 5.5 V OV 5.0V OV 10mA

Reset 5.5 V 10mA OV OV

Set 5.5 V 10mA OV OV

Count Enable 5.5 V OV 10mA OV

Up/Down 5.5 V 10mA
Output Short Circuit
Current -20 -70 mA OV 8, 10

Ta  = 25° C and Vc c  = 5.0V

CHARACTERISTICS

LIMITS TEST CONDITIONS

NOTES

MIN. TYP. M AX. UNITS SET RESET UP/DOWN COUNT
ENABLE CLOCK CARRY

IN OUTPUTS

Power/Current Consumption 315/ 420/ mW/ 10

Propagation Delay 60 80 mA

ton Clock to  Q4 & Q4 32 45 ns 7

t nn Clock to  Q i, Q9, Q3 28 40 ns 7

t o ff Clock to  Qn, Qn 25 35 ns 7

tQn Reset to  Qn 24 35 ns 7

t o ff Set to  Qn 15 25 ns 7

t on Reset to Qn 32 45 ns 7

t on Carry In to  Carry Out 15 25 ns 7

t 0f f  Carry In to  Carry Out 20 30 ns 7

Clock Min. " 1 "  Interval 2 0 ' 15 ns 7

Count Rate 20 30 MHz

Carry In, Count Enable,

& Up/Down Set-Up Time 15 25 ns

Carry In, Count Enable

& Up/Down Hold Time 0 2 ns

Set/Reset Pulse Width 20 25 ns
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N O T E S :
1. A ll vo lta g e  m easurem ents  are re fe ren ced  to  th e  g ro u n d  

te rm in a l. T e rm in a ls  n o t  s p e c ific a lly  re fe ren ced  are le f t  
e le c tr ic a lly  o pe n .

2. A ll m e a surem ents  are ta ke n  w ith  g ro u n d  p in  tie d  to  zero  vo lts .
3. P ositive  c u r re n t  is d e fin e d  as in to  th e  te rm in a l re feren ced .
4. P ositive  N A N D  L o g ic  D e f in it io n :

" U P "  Level = " 1 " ,  " D O W N "  Level = " 0 " .
5. O u tp u t  source  c u rre n t  is su p p lie d  th ro u g h  a re s is to r to  

g ro u n d .
6. O u tp u t  s in k  c u rre n t is su p p lie d  th ro u g h  a re s is to r to  V q C .

7. R e fe r to  A C  T e s t F ig ure .

8. N o t  m o re  th a n  one  o u tp u t  sh ou ld  be sh o rte d  a t a tim e .
9. C o n n e c t Q 4  to  c o u n t  enable , set th e  c o u n te r (1 0 0 1 ), and 

c o u n t  d o w n . T h e  c o u n te r  w i l l  h a lt  a t B C D -7  (0 1 1 1 ).
10. V c c  = 5 .2 5  vo lts . [

AC TEST FIGURES AND WAVEFORMS

MODE OF OPERATION

8284 Binary Synchronous Up/Down Counter
8285 BCD Synchronous Up/Down Counter

COUNT
u p / d o w nSET RESET CARRY IN ENABLE FUNCTION

A. Asynchronous
1 0 X X X " 0 "  (0 0 0 0 )

8284 Only 0 1 X X X "15”  (1 1 1 1 )
8285 Only 0 1 X X X "9 "  (1 0  0 1)

B. Synchronous
1 1 0 X X Hold *
1 1 X 0 X Hold *
1
1

1
1

1
1

1
1

0
1

"D ow n" Count * 
"U p "  Count *

"Function is synchronous w ith NEGATIVE going transition of the Clock pin. 
X = don't care.
CARRY OUT

Carry Outg284 = Carry In (Q-| Q2Q3Q4 UP + O1 0 2 ^ 3 ^ 4  DOWN 

Carry Outg285 = Carry In (Qi Q4 UP + O1Q2O3Q4 DOWN

CLOCK MODE (ton AND t Qff)

Reset T ie d  T o  V q c  
S i '  P o s itio n  1 
S 2 '  P o s itio n  1

P U LSE  A

Pulse A m p li tu d e  = 2 .6 V  
Pulse W id th (Q ) = 2 5n s a t 1 .5 V  
F re q u e n cy  = 5 M H z 
t  r -  t f  = 5ns a t 10% 
to  9 0%  P o in ts

PULSE B * 

°1 ,2 ,3  0R  4 4

__/“
- I  25ns K -

- / - 1 . 5  V

‘o f f

1.5V

K-«oN

S et T ie d  T o  V c c  
S i '  P o s itio n  2 
S2 ' P o s itio n  2

P U L S E  B

Pulse A m p li tu d e  = 2 .6 V  
Pulse W id th  = 2 5n s  a t  1 .5 V  
F re q u e n cy  = 5 M H z  
t  r  = t f  = 5ns a t 10% 
to  90%  P o in ts
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A C  TEST FIGURES AND WAVEFORMS (Cont'd)

SET/RESET MODE (ton and t 0ff)

Pulse A and B
Pulse amplitude = 2.6V
Pulse w idth (0) =25ns
Frequency = 5MHz
t r = t f  =5ns at 10% to  90% points

CARRY IN/CARRY OUT (ton and t o ff)

CARRY OUT

Carry in pulse
Pulse amplitude = 2.6V
Pulse w idth (0) = 50ns
Frequency =10MHz
t r = t f  =5ns at 10% to  90% points

TYPICAL APPLICATIONS

SYNCHRONOUS EXPANSION UP/DOWN COUNTERS

OUTPUTS

_ _ A _ _

vcc o-
COUNT CONTROL O -

COUNT ENABLE 

CARRY IN CARRY OUT

UP/DOWN c l o c k

UP/DOWN CONTROL O -

OUTPUTS

_ X _ _

COUNT ENABLE

CARRY IN CARRY OUT

OUTPUTS 

____ A_____

COUNT ENABLE

CARRY IN CARRY OUT

UP/DOWN

r

OUTPUTS

— Ac­

c o u n t  ENABLE 

CARRY IN CARRY OUT 

UP/55WŃ r i
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