
SillllDtiCS DUAL J K edge-triggered flip-flop
SS4S112—B,F,W •  N74S112—B

S54S112
N74S112

DIGITAL 54/74 TTL  SERIES
DESCRIPTION
These monolithic dual J-K flip-flops feature individual J, K, clock, 
and asynchronous preset fcnd clear inputs to  each flip-flop. When 
the clock goes highthe inputs are enabled and data w ill be accepted. 
The logic level o f the J and K inputs may be allowed to  change 
when the clock pulse is high and the bistable w ill perform according 
to the tru th  table as long jas minimum setup and hold times are ob­
served. Input data are transferred to  the outputs on the negative­
going edge of the clock piiilse.

TRUTH TABLE

'n *n+1

J K Q

L L Qn
L H L
H L H
H H Qn

N O TE S :

A. t n= b it  t im e  b e fo re  c lo c k  pulse

B. *n+ ■ |=b it t im e  a fte r  c lo c k  pulse

PIN CONFIGURATIONS

B.F.W PACKAGE

1 2  2 Ł
VCC CLEAR CLEAR CLOCK 2K 2J PRESET 20

POSITIVE LOGIC

p o s itiv e  lo g ic : L o w  in p u t to  p reset sets Q  to  h igh  level.
L o w  in p u t to  c lear resets Q to  lo w  level. 
C lear and  p reset are in d e p e n d e n t o f  c lo c k .

LOGIC DIAGRAM (each flip-flop) SCHEMATIC (each flip -flop )
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DIGITAL 54/74 TTL SERIES ■ S54S112, N74S112

RECOMMENDED OPERATING CONDITIONS

S54S112 N74S112
UNIT

MIN NOM MAX MIN NOM MAX
Supply Voltage V c c 4.5 5 5.5 4.75 5 5.25 V
Normalized Fan-Out from each Output, N : High logic level 20 20

Low logic level 10 10
Input Clock Frequency, fc|ock 0 80 0 80 MHz
Width of Clock Pulse, t w (dock) 6 6 ns
Width of Preset Pulse, t w(preset) 8 8 ns
Width of Clear Pulse, tw(c|ear) 8 8 ns
Input Setup Time, t setup (See Note 1) 3 3 ns
Input Hold Time, t ho|d (See Note 2) 0 0 ns
Operating Free-Air Temperature, TA -55 125 0 70 °c

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

PARAMETER TEST CONDITIONS* MIN TYP * * MAX UNIT

V|H High-level input voltage 2 V

V|L Loyv-level input voltage 0.8 V

V| Input clamp voltage V c c  = MIN, I, = -18mA -1.2 V

IO>

High-level output voltage Vr r  = MIN, 
V jL  = 0.8V,

V |H = 2V, S54S112 
l 0H = -1m A N74S112

2.5
2.7

3.4
3.4

V
V

< o r Low-level output voltage Vr r  = MIN, 
V |L = 0.8 V,

V m = 2V , 
Iq l  = 20 mA

0.5 V

•l
Input current at maximum 
input voltage V qq — MAX, V| = 5.5V 1 mA

•|H High-level input current v cc = M AX- J or K input 50 MAVj = 2.7V Clock, preset, or clear 100

>IL Low-level input current Vr r  = MAX, 
V, = 0.5V

J or K input 
Clock

-1.6
-4 mA

Preset or clear -7

■os Short-circuit output current^ VCC = M AX' -40 -100 mA

‘cc Supply current Vc c  = MAX, See Note 3 30 50 mA

SWITCHING CHARACTERISTICS, Vc c  -  5V, TA -  25°C, N = 10

PARAMETER TEST CONDITIONS MIN TYP MAX UNIT

^max Maximum clock frequency 80 125 MHz

l PLH
Propagation delay time, low-to-high- 
level output, from clear or preset 2 4 7 ns

t PHL
Propagation delay time, high-to-low- 
level output, from clear or preset

CL =15pF, FtL = 280 fi 2 5 7 ns

l PLH
Propagation delay time, low-to-high- 
level output, from clock NOTE 4 2 4 7 ns

ł PHL
Propagation delay time, high-to-low- 
level output, from clock 2 5 7 ns

* F o r c o n d it io n s  s h ow n  as M IN  o r  M A X , use th e  a p p ro p r ia te  va lue  sp ec ifie d  u n d e r reco m m e nd e d  o p e ra tin g  c o n d it io n s  fo r  th e  a pp lica b le  
dev ice  ty p e .

* *  A l l  ty p ic a l va lues are a t V ę c  = 5 V , T A  = 2 5 ° C.
N o t m o re  th a n  one o u tp u t  s h ou ld  be sh o rte d  a t a t im e , and  d u ra t io n  o f  th e  s h o r t- c irc u it  te s t s h ou ld  n o t  exceed one  second.

N O T E S :
1. S e tu p  t im e  is th e  in te rv a l im m e d ia te ly  p reced ing  th e  negative -go ing  edge o f  th e  c lo c k  pu lse  d u r in g  w h ic h  in te rv a l th e  data  to  be recogn ized  

m u s t be m a in ta in e d  a t th e  in p u t  to  ensure its  re c o g n itio n .
2. H o ld  t im e  is th e  In te rva l im m e d ia te ly  fo l lo w in g  th e  negative -go ing  edge o f  th e  c lo c k  pulse d u r in g  w h ic h  in te rv a l th e  data  to  be recogn ized  

m u s t be m a in ta in e d  a t th e  in p u t  to  ensure  its  c o n tin u e d  re c o g n itio n .
3 . Iq £  is m easured w ith  o u tp u ts  open', c lo c k  g ro un de d , and J -K  p rese t and c lear a t 4 .5 V .

4 . Load  c ir c u it  and w a ve fo rm s  are sh ow n  on page 2 -2 9 3
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