
BCD DECADE COUNTER/STORAGE ELEMENT 
4-BIT BINARY COUNTER/STORAGE ELEMENT

DIGITAL 8000 SERIES TTL/M SI

8280
8281

DESCRIPTION
The 8280 Decade Counter and 8281 16-State Binary 
Counter are four-bit subsystems providing a wide variety 
of counter/storage register applications with a minimum 
number of packages.

The 8280 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 8281 Binary Counter may be connected as a divide-by- 
two, eight, or sixteen counter.

Both devices have strobed parallel-entry capability so that 
the counter may be set to any desired output state. A  “1 " 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 
line produces "0 ” at all four outputs.

The counting operation is performed on the falling (negative­
going) edge of the input clock pulse, however there is no 
restriction on the transition time since the individual 
binaries are level-sensitive.
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SIGNETICS D IG ITAL 8000 SERIES TTL/MSI -  8280/81

ELECTRICAL CHARACTERISTICS (Over Recommended Operating Temperature And Voltage)

CHARACTERISTICS
LIMITS TEST CONDITIONS

NOTES
MIN. TYP. MAX. UNITS DATASTROBE DATAINPUTS RESET CLOCK1 CLOCK2 OUTPUTS

"1" Output Voltage 2.6 3.5 V 0.8V 2.0V 2.0V Output -800juA 7
(All Outputs) A

"0” Output Voltage 0.4 V 0.8V 0.8V 0.8V Output 16mA 8
(All Outputs) A

"0" Input Current
Strobe -0.1 -1.6 mA 0.4V
Data Inputs -0.1 -1.2 mA 0.4V
Reset -0.1 -3.2 mA 0.4V
Clock 1 -0.1 -3.2 mA 0.4V
Clock 2 (8280) -0.1 -3.2 mA 0.4V
Clock 2 (8281) -0.1 -1.6 mA 0.4V

"1" Input Current
Strobe 40 mA 4.5V
Data Inputs 40 juA 4.5V
Reset 80 fx A 4.5V
Clock 1 80 /uA 4.5V
Clock 2 (8280) 80 /iA 4.5V
Clock 2 (8281) 40 M A 4.5V

Power/Current Consumption 184/35 236/45 mW/mA OV OV OV 12
Input Voltage Rating 5.5 V 10mA 10mA 10mA 10mA 10mA 10

* all Inputs

Output Short Circuit Current -10 -60 mA OV OV

Ta  = 25° C and Vcc  = 5.0V

CHARACTERISTICS
LIMITS TEST CONDITIONS

NOTES
MIN. TYP. MAX. UNITS DATASTROBE DATAINPUTS RESET CLOCK1 CLOCK2 OUTPUTS

Clock Mode T on Delay

Bit A, B, C, D 15 25 ns 11

Clock Mode T Qff Delay

Bit A. B, C, D 15 25 ns 11

Data/Strobe ton Delay

Bit A, B, C, D 25 35 ns 11

Data/Strobe tQff Delay

Bit A, B, C, D 30 40 ns 11

Toggle Rate 20 25 MHz 11

Strobe Pulse Width 20 35 ns A OUT 11

Reset Pulse Width 20 35 ns a o u t 11

Strobe Release Time 30 40 ns a o u t 11

Reset Release Time 50 75 ns a o u t 11

N O T E S :
1. A ll voltage m easurem ents are referenced to the ground  term i­

nal. Term ina ls not specifica lly referenced are left electrically 
open.

2. A ll m easurem ents are taken w ith  g round  p in tied to zero volts.
3. Positive current f lo w  is defined as in to  the term inal re­

ferenced.
4. Positive N A N D  logic defin ition :

" U P "  Level = " 1 " ,  " D O W N "  Level = " 0 " .
5. Precautionary m easures sho u ld  be taken to  ensure current 

lim iting  in accordance w ith  A b so lu te  M a x im u m  R atings

shou ld  the iso lation  d iodes becom e fo rw ard  biased.
6. M easurem ents app ly  to each ou tpu t and the associated data 

input independently.
7. O u tp u t  sou rce  current is supp lied  th rough  a resistor to 

ground.
8. O u tp u t  s in k  cu rrent is supp lied  through  a resistor to V q q .
9. M anufacturer reserves the right to m ake design  and process 

changes and im provem ents.
10. Each  in p u t  is tested separately.
11. Refer to A C  Test Figures.
12. V c c  = 5 .25V .
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SIGNETICS D IG ITAL 8000 SERIES TTL/MSI -  8280/81

SCHEMATIC DIAGRAM
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SIGNETICS D IG ITAL 8000 SERIES TTL/MSI -  8280/81

AC TEST FIGURES AND WAVEFORMS

N O T E :  In p u t  pulse nota tions ap p ly  unless otherw ise  specified.

T O G G L E  R A T E
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IN P U T  P U L S E :
A m p litu d e  =  2 .6 V
tA  =  25ns, t g  =  25ns,
t  =  t , =  5 n s  m ax. 
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84.512
2.6V

1. tQn and t0 ff are m easured from  the 
cbśck input o f each b ina ry  to  the Q  
ou tpu t of that b inary.

2. Each  Q  ou tpu t w ill be loaded w ith  
the fo llow in g  load circuit:

IN P U T  P U L S E :  
A m p litu d e  =  2 .6 V  
P.W. =  3 0 n s  
t =  t , =  5ns.
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SIGNETICS D IG ITAL 8000 SERIES TTL/MSI -  8280/81

AC TEST FIGURES AND WAVEFORMS (Cont'd)

vcc
D A T A /S T R O B E ton/toff

TO  OUTPUTS -K ł-
24pF :

T

Data,

P.A. = 2 .6 V
P.W. = 3 00n s, 5 0 %  to  5 0 %
P R R = 1 M H z

tr
= t  = 5n s

P.A. = 2 .6 V
P.W. = 5 0 0 n s
P R R = 5 0 0  K H z

t
r

= t^ =  5ns.

N O T E S :
1. A lt  resistor va lues are in ohm s.
2. A ll capacitance values are in p ico farads and  include jig and p robe  capacitance. Capacitance as m easured on  B o o n to n  E lec tron ic  C o rp o ra ­

tion  M o d e l 7 5 A - S 8  Capacitance B ridge  o r  equivalent, f  =  1 M H z ,  V ac = 2 5  m V rm s.
3. A ll  d iode s are 1 N 91 6 .

M IN IM U M  ST R O B E  PU LSE  W ID TH

84 .5«  
j< } - V A — 02 .6V

— »-i p w i-* - U-pw -fcJ
STROBE— vj i .5 ^ -------y] i J/ -

1.5V \  y / l .5v \  | / 1i

d a ,b ,c ,d — rj— — v i ■

OUTPUTS . ! f ' S  
A ,B,C,D I

IN P U T  P U L S E :  
A m p litu d e  = 2 .6 V  
t r = tf =  5ns.

M IN IM U M  R E S E T  P U LSE  W ID TH

PULSE
GENERATOR ■ o-»-o-c 

£
—— c

£ _ I

< o o c2
RESET
°STROBE

Cl Ao UT
Da 3o u t

d b COUT
DC
d d

d o u t

84.5S2
w -  - W v — O  2.6V

OUTPUTS
A ,B,C,D \

IN P U T  P U L S E :
A m p litu d e  = 2 .6 V  
t f =  tf = 5n s max.
Note: O u tp u ts  m ust be p re v iou sly  b rought 
high b y  p lac ing a " 0 "  on the D  strobe input. 
A  pulse generator m ay be substitu ted  fo r the 
sw itch.
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SIGNETICS D IG ITAL 8000 SERIES TTL/MSI -  8280/81

AC TEST FIGURES AND WAVEFORMS (Cont'd)

S T R O B E /R E SE T  R E L E A S E  T IM E

STROBE/RESET

CLOCK

»  RELEASE 
I T IM E

A0 /

N O T E S :
1. A ll  resistor values are in ohm s.
2. A ll  capacitance values are in p ico farads and include jig and probe 

capacitance. Capacitance as m easured on  B o o n to n  E lectron ic  
C o rp o ra tion  M o d e l 7 5 A -S 8  Capacitance B ridge o r equivalent.
f =  1 M H z ,  V a c = 2 5 m V rm s.

3. A ll  d iodes are 1 N 9 1 6.

C lock, Strobe/Reset:
A m p l = 2 .6 V  
tr = tf =  5 ns m ax.

P R R  =  1 M H z  5 0 %  D u ty  Cycle.

TYPICAL APPLICATIONS

V A R IA B L E  M O D U L U S  C O U N T E R

1 2 3 4 5 6 7 8 9 f 10 11 12 13 14 15 16 17 1 2
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