
SYNCHRONOUS DECADE UP/DOWN C 5 4 I Q O  
COUNTER WITH PRESET INPUTS ZZllZZ

S54192—B,F,W •  N74192—B, F M  /  1  I  V C n

DESCRIPTION
This is a synchronous reversible (up/dow n) counter having a com
p lex ity  o f 55 equivalent gates. The S54192 and N74192 are BCD 
counters. Synchronous operation is provided by having all flip -flo ps  
clocked simultaneously so tha t the ou tputs change co inc idently  
w ith  each other when so instructed by the steering logic. This mode 
o f operation elim inates the ou tpu t counting spikes which are nor
m ally associated w ith  asynchronous (ripple-clock) counters.

The ou tputs o f the master-slave flip -flo ps  are triggered by a low -to- 
high-level transition  o f e ither count (clock) inpu t. The d irection  o f 
counting is determ ined by which count inpu t is pulsed w hile  the 
other count inpu t is high.

These counters are fu lly  programmable; tha t is, the ou tpu ts may be 
present to  any state by entering the desired data at the data inputs 
w hile  the load inpu t is low. The ou tp u t w ill change to  agree w ith  the 
data inputs independently o f the coun t pulses. This feature allows 
the counters to  be used as modulo-N dividers by s im ply m od ify ing  
the count length w ith  the preset inputs.

A  clear inpu t has been provided which forces all ou tputs to  the low  
level when a high level is applied. The clear fun c tion  is independent 
o f the count and load inputs. An inpu t bu ffe r has been placed on 
the clear, count, and load inputs to  lower the drive requirements to  
one normalized Series 54 /74  load. This is im portan t when the o u t
pu t o f the driving c ircu itry  is somewhat lim ited.

These counters were designed to  be cascaded w ith o u t the need fo r 
external c ircu itry . Both borrow  and carry ou tputs are available to  
cascade both the up-and down-counting functions. The bo rrow  o u t
pu t produces a pulse equal in w id th  to  the count-down inpu t when 
the counter underflows. S im ila rly , the carry ou tp u t produces a pulse 
equal in w id th  to  the count-up inpu t when an ove rflow  cond ition  
exists. The counters can then be easily cascaded by feeding the 
borrow  and carry ou tpu ts to  the count-dow n and count-up inputs 
respectively o f the succeeding counter.

Power dissipation is typ ica lly  325 m illiw a tts  fo r either the  decade or 
binary version. M axim um  inpu t count frequency is typ ica lly  32 
megahertz and is guaranteed to  be 25M Hz m inim um .
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SIGIMETICS DIGITAL 54/74 TTL SERIES -  S54192 •  N74192

DECADE COUNTER (typical clear, load, and count sequences)

I l lu s tra te d  b e lo w  is th e  f o l lo w in g  se q u e n ce :
1. C le a r o u tp u ts  to  ze ro .
2. L o a d  (p re s e t)  to  B C D  seven.
3. C o u n t  u p  to  e ig h t,  n in e , c a r ry ,  z e ro , on e , an d  tw o .
4 . C o u n t  d o w n  to  o n e , z e ro , b o r r o w ,  n in e , e ig h t ,  a n d  seven .
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N O T E S :
A . C le a r o v e rr id e s  lo a d , d a ta , a n d  c o u n t  in p u ts .
B. W h e n  c o u n t in g  u p , c o u n t- d o w n  in p u t  m u s t  be h ig h ;  w h e n  c o u n t in g  d o w n , c o u n t-u p  in p u t  m u s t  be  h ig h .



SIGNETICS DIGITAL 54/74 TTL SERIES -  S54192 •  N74192

RECOMMENDED OPERATING CONDITIONS

S54192 N74192
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 u tpu t, N 10 10
Input Count Frequency, f count 0 25* 0 25* MHz
W idth o f A ny Inpu t Pulse, tw 20* 20* ns
Data Setup T im e, t setup (See Note 2) 20 * 20* ns
Data Hold Time, t ^ j ^  (See Note 3) 0 0 ns
Operating Free-Air Temperature Range, T ^ -5 5 25 125 0 25 70 ° c

N O T E S :
1. V o lta g e  va lu e s  a re  w i th  re s p e c t to  n e tw o rk  g ro u n d  te rm in a l.

2. S e tu p  t im e  is th e  in te rv a l im m e d ia te ly  p re c e d in g  th e  p o s it iv e -g o in g  edge o f  th e  lo a d  p u lse  d u r in g  w h ic h  in te rv a l th e  d a ta  to  be re c o g n iz e d  
m u s t  be m a in ta in e d  a t th e  in p u t  t o  e nsu re  its  re c o g n it io n .

3. H o ld  t im e  is th e  in te rv a l im m e d ia te ly  f o l lo w in g  th e  p o s it iv e -g o in g  edge o f  th e  lo a d  p u lse  d u r in g  w h ic h  in te rv a l th e  d a ta  to  be re c o g n iz e d  
m u s t  be m a in ta in e d  a t th e  in p u t  to  e n su re  its  re c o g n it io n .

"T h e s e  c o n d it io n s  a re  re c o m m e n d e d  f o r  use a t = 5 V , = 2 5  C.

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

PARAMETER TEST CONDITIONS* MIN TY P ** MAX UNIT

S54192

V IH High-level inpu t voltage 2 V

V IL Low-level inpu t voltage 0.8 V

Xo>

H igh-level o u tp u t voltage
V c c  = M IN , V m  = 2V ,

V |L = 0 .8V, Iq H = -4 0 0 mA

V c c  = M IN , V m  = 2V,

V , L = 0.8V, Iq l  = 16mA

2.4 V

_lo>

Low-level ou tp u t voltage 0.4 V

hH High-level inpu t current V CC = M A X ' v i = 2-4 v 40

1

juA

V c c  = M A X , V , = 5.5V m A

>IL Low-level inpu t current V CC = M A X ' V l = ° -4 v -  1.6 m A

'o s S h o rt-c ircu it o u tp u t curren t^ V CC = M A X -2 0 -65 m A

'c c Supply current V CC = M A X 65 89 m A

N74192

V IH High-level inpu t voltage 2 V

V IL Low-level inpu t voltage 0.8 V
Xo>

H igh-level ou tp u t voltage
V c c  = M IN , V m  = 2V,

V |j_ = 0 .8V, Io H = —400/iA

V CC = M ,N ' v IH = 2V

2.4

0.4

V

o>

Low-level o u tp u t voltage V
V | l  = 0.8V, lQ|_ = 16mA 

V c c  = M AX, V | = 2.4V 40 MA
'IH High-level inpu t current

1 m AV c c  = M A X , V , = 5.5V

<IL Low-level inpu t current V CC = M A X ' V l = ° -4 v -1 .6 mA

'o s S h o rt-c ircu it o u tp u t current^ V qq  ”  M AX -1 8 -6 5 mA

'c c Supply current V c c  = M A X 65 102 mA



SIGNETICS DIGITAL 54/74 TTL SERIES -  S54192 •  N74192

SW ITCHING C H AR AC TER ISTIC S, V c c  = 5V , T A  = 25°C, N = 10 (See Note)

PARAM ETER TEST CO N D ITIO NS M IN  TYP M A X U N IT

^max
M axim um  inpu t count 

frequency
25 32 MHz

ł setup M in im um  inpu t setup tim e 

Propagation delay tim e, low-

14 20 ns

*PLH to-high-level carry o u tp u t 

from  count-up inpu t 

Propagation delay tim e, high-

17 26 ns

ł PHL to-low-level carry o u tp u t 

from  count-up inpu t 

Propagation delay tim e, low-

16 24 ns

ł PLH to-high-level bo rrow  o u tpu t 

from  count-dow n inpu t 

Propagation delay tim e, high-

CL = 1 5 p F , R L = 4 0 0 fi 16 24 ns

ł PHL to  low-level bo rrow  ou tpu t 

fro m  count-dow n inpu t 

Propagation delay tim e, low-

16 24 ns

ł PLH to-high-level Q o u tp u t from  

either coun t inpu t 

Propagation delay tim e, high-

25 38 ns

V h l to-low-level Q o u tp u t from  

either count inpu t

31 47 ns

tPLH LO AD 27

tPLH LO AD 29 40

tP H L C LEAR 22 25

N O T E : A b o v e  S w itc h in g  T a b le  A p p lie s  to  (S 5 4 1 9 2  &  N 7 4 1 9 2 )

* 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  
c i r c u i t  ty p e .

* * A I I  t y p ic a l va lu e s  a re  a t V q q  = 5 V , T A  = 2 5 °C .
^ 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 .
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TO NEXT STAGE

C ircu itry  is provided in te rna lly  fo r cascading these counters. The mode o f cascading shown is ripp le bo rrow /ca rry . No external 
com ponents are required.


