
SYNCHRONOUS 4-BIT COUNTER

S54160—B,F,W •  S54161—B,F,W •  S54162-B,F,W •  S54163-B,F,W  
N74160—B,F •  N74161—B,F •  N74162-B,F •  N74163-B,F

DIGITAL 54/74 TTL SERIES

554160
554161
554162
554163

N74160 
N74161 
N74162 
N74163

DESCRIPTION
These synchronous, presettable counters feature an internal carry 
look-ahead fo r application in high-speed counting schemes. The
554160, S54162, N74160, and N 74162 are decade counters and the
554161, S54163, N74161, and N74163 are 4 -b it b inary counters. 
Synchronous operation is provided by having all f lip -flo ps  clocked 
simultaneously so tha t the ou tputs change co incident w ith  each 
other when so instructed by the count-enable inputs and internal 
gating. This mode o f operation elim inates the ou tp u t counting 
spikes w hich are norm ally associated w ith  asynchronous (ripple 
clock) counters. A buffered clock inpu t triggers the fo u r J-K master- 
slave flip -flo ps  on the rising (positive-going) edge o f the clock inpu t 
waveform.

A ll inputs are diode-clamped to  m inim ize transmission-line effects, 
thereby s im p lify ing  system design. A  fu ll fan-ou t to  ten normalized 
Series 54 /74 loads is available from  each o f the ou tpu ts in the low- 
level state. A  fan-ou t to  20 normalized Series 54 /74  loads is provided 
in the high-level state to  fac ilita te  connection o f unused inputs 
and power dissipation is typ ica lly  325 m illiw a tts .

PIN CONFIGURATION

B,F,W PACKAGE

CLEAR CLOCK , A D ENABLE GND

DATA INPUTS

LOGIC DIAGRAM

S54160/N74160 SYNCHRONOUS DECADE COUNTERS

(S54162/N74162 synchronous decade counters are s im ilar; however 
the clear is synchronous as shown fo r the S 54163/N 74163 binary 
counters).

CLOCK DATA D
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SIGIMETICS DIGITAL 54/74 TTL SERIES -  S54/N74160 •  S54/N74161 •  S54/N74162 •  S54/IM74163

LOGIC DIAGRAM (Corn'd)

S54163/N74163 SYNCHRONOUS BINARY COUNTERS

S54161/N74161 synchronous binary counters are s im ilar; however 
the clear is asynchronous as shown fo r the S54160/N 74160 decade 
counters).

RECOMMENDED OPERATING CONDITIONS

S54160, S54161 N74160, N74161
S54162, S54163 N74162, N74163 UNITMIN NOM MAX MIN NOM MAX

Supply Voltage V qq 4.5 5 5.5 4.75 5 5.25 V
Normalized Fan-Out fro m  each O utpu t, N: High logic level 20 20

Low logic level 10 10
Input Clock Frequency, f ^ ^ 0 25 0 25 MHz
W idth o f Clock Pulse, t w (d o ck ) 25 25 ns
W idth o f Clear Pulse, t w (dear) 20 20 ns
Setup Time, t setup: Data Inputs, A,B,C,D 15 15

Enable P 20 20
Load 15 15 ns
Clear 20 20

Hold Tim e at any Inpu t, t^ Q ^ 0 0 ns
Operating Free-Air Temperature, T ^ -55 25 125 0 25 70 °C

ELECTRICAL CHARACTERISTICS (over recommended operating free-air temperature range unless otherwise specified)

S54160,S54161 N74160,N74161
PARAMETER t e s t  r n i u m T i n w e * S54162,S54163 N74162,N74163

MIN TYP** MAX MIN TYP** MAX UNIT

V |H High-level inpu t voltage 2 2 V
V |L Low-level inpu t voltage V q£  = M A X , 0.8 0.8 V
V | Input clamp voltage V q£  = M A X , l| = -1 2m A -1 .5 -1 .5 V

v OH High-level ou tpu t voltage
V p p  = M IN , 
V |L = 0 .8V,

V m  = 2V,
I OH = -800juA

2.4 2.4 V

v OL Low-level o u tpu t voltage
V CC = M IN , 
V | L = 0 .8V,

V m  = 2V, 
Iq l  = 16mA

0.4 0.4 V

•l
Inpu t current at m axim um 
inpu t voltage v C c  = m a x . V| = 5.5V 1 1 mA

High-level Clock or enable T 80 80 ;uA11H inpu t current O ther inputs V c c  = M A X , V| = 2.4V 40 40
Low-level Clock or enable T

V Cc  = m a x , V| = 0 .4V
-3 .2 -3 .2

mAl|L inpu t current Other inputs -1 .6 -1 .6
•os S hort-c ircu it ou tpu t current^ V c c  = M AX -20 -57 -18 -57 mA

Supply current, all outputs high V q c  = M A X , See Note 3 59 85 59 94 mA
'C C L Supply current, all ou tputs low V c c  = M A X , See Note 4 63 91 63 101 mA

144



SIGNETICS DIGITAL 54/74 TTL SERIES -  S54/N74160 •  S54/N74161 •  S54/N74162 •  S54/N74163

SWITCHING CHARACTERISTICS, V CC = 5V, TA = 25°C, N = 10

MIN TYP MAX UNIT

25 32 MHz

23 35

23 35

ns

13 20

15 23

ns

8 13

10 15

ns

20 30 ns

PARAMETER TEST CONDITIONS

tp l h

tPHL

XPLH

rPH L

rPLH

'P H L

tPHL

M axim um inpu t c lock frequency

Propagation delay tim e, low-to-high-level

carry ou tp u t from  clock

Propagation delay tim e, high-to-low-level

carry o u tpu t from  clock

Propagation delay tim e, low-to-high-level

Q o u tpu t from  clock

Propagation delay tim e, high-to-low-level

Q ou tp u t from  clock

Propagation delay tim e, low-to-high-level

carry o u tp u t from  enable T

Propagation delay tim e, high-to-low-level

carry o u tpu t from  enable T

Propagation delay tim e, high-to-low-level

Q o u tp u t from  clear

-  15pF, R[_ = 400f2

* F o r  c o n d it io n s  s h o w n  as M IN  o r  M A X ,  use th e  a p p ro p r ia te  v a lu e  s p e c if ie d  u n d e r  re c o m m e n d e d  o p e ra t in g  c o n d it io n s  f o r  th e  a p p lic a b le  
d e v ic e  ty p e .

* *  A l l  t y p ic a l  va lu e s  a re  a t  V q q  = 5 V , = 2 5  C.
t  N o t  m o re  th a n  o n e  o u t p u t  s h o u ld  be  s h o r te d  a t  a t im e .

N O T E S :
3. I q q h  is m e a su re d  w i th  th e  lo a d  in p u t  h ig h ,  th e n  aga in  w i th  th e  lo a d  in p u t  lo w ,  w i th  a ll o th e r  in p u ts  h ig h  an d  a ll o u tp u ts  o p e n .
4 . I C C L  is m e a su re d  w i th  th e  c lo c k  in p u t  h ig h , th e n  aga in  w i th  th e  c lo c k  in p u t  lo w , w i th  a ll o th e r  in p u ts  lo w  a n d  a ll o u tp u ts  o p e n .

TYPICAL CLEAR, PRESET, COUNT, AND INHIBIT SEQUENCES
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SIGNETICS DIGITAL 54/74 TTL SERIES - S54/N74160 •  S54/N74161 •  S54/N74162 •  S54/N74163

PARAMETER MEASUREMENT INFORMATION

N O T E S :
A . T h e  in p u t  pu lses  are s u p p lie d  b y  a g e n e ra to r  h a v in g  th e  fo l lo w in g  c h a ra c te r is t ic s :  t r <  10n s; t f  <  10ns. P R R  <  1 M H z , d u t y  c y c le  <  50% ,

Z Q u t 50S"2. V a ry  P R R  to  m easu re  f  .
B. O u tp u ts  Q p  and c a r ry  are te s te d  a t t n+ f o r  th e  S 5 4 1 6 0 , S 5 4 1 6 2 , N 7 4 1 6 0 , an d  N 7 4 1 6 2 , and  a t  t p+ f o r  th e  S 5 4 1 6 1, S 5 4 16 3 , N 7 4 1 6 1 , 

and  N 7 4 1 6 3 , w h e re  t n is th e  b i t  t im e  w h e n  a ll o u tp u ts  are lo w .

A . T h e  in p u t  pu lses  are s u p p lie d  b y  a g e n e ra to r  h a v in g  th e  fo l lo w in g  c h a ra c te r is t ic s :  t  <  1 0 n s ; t^  <  10 n s ; P R R  <  1 M H z , d u ty  c y c le  <  50% ; 

Z o u t ^ 5 0 “ '
B. E n a b le  P a n d  ena b le  T  s e tu p  t im e s  a re  m e a su re d  a t t  = 0.
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