
“ OR" INPUT 
J-K FLIP-FLOP

(54H71J) (74H71 J,N)

MC3100/MC3000 series

MC3154F • MC3054F 
MC3T54L • MC3054L, P
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1
2

3 -
4 -

C L O C K  1 3 -  
K 1 A  9 -  
K 1 B  1 0 -

K 2 A  1 1 -  
K 2B  1 2 -

S E T  

J1A  
J1B

J2A
J2B

This negative-edge clocked J-K Flip-Flop operates on the master-slave 
principle. AND-OR gate inputs enter data into the master section on the 
positive edge of the clock. This data is transferred to the slave section of 
the Flip-Flop on the negative edge of the clock. In order to assure entry 
of information into the Flip-Flop, data must not change after the positive 
edge of the clock.

1:n *n+1
J K Q
0 0 On
0 1 0
1 0 1
1 1

3

J = J1A • J1B + J2A ■ J2B 
K = K1A • K1B + K2A • K2B

In p u t Load ing  F a c to r: 
J, K = 1
C L O C K  = 2 
S E T  = 3

O u tp u t  Load in g  F a c to r = 1 0

T o ta l P o w er D iss ipation  = 9 5  m W  ty p /p k g  
P ropagation  D elay  T im e  = 2 0  ns ty p  
O p era tin g  F req u en cy  = 3 0  M H z  ty p

Pin num bers fo r  the  5 4 H 71 F /7 4 H 7 1 F device are 
show n in th e  chart. These devices are availab le on 
special request.

M C 3 1 5 4 F , L /3 0 5 4 F ,L ,P
5 4 H 7 1 F /7 4 H 7 1 F

PIN NUMBERS

8 9 1 0  11 12 1
8 9 10 11 12  13 14

See G enera l In fo rm a tio n  section fo r  packaging.



M C 3154, M C 3054 (continued)

OPERATING CHARACTERISTICS

Data must be applied to the J-K inputs while the clock 
is low. When the clock input goes to the positive logic 
"1 " state, the data at the J and K inputs is transferred to 
the master section, where it is stored until the clock chan­
ges to the positive logic "0 " state. Data at the J and K 
inputs must not be changed while the clock is high. When 
the clock returns to the positive logic "0 " state, informa­
tion in the master section is transferred to the slave 
section.

Application of a logic "0 " to the SET input  will force 
the Q output to the logic "1 " state. The SET input over­
rides the clock.

Since no charge storage is involved in this flip-flop, 
rise and fall times are not important to its operation. 
Clock fall times as long as 1.0 /is will not adversely affect 
the operation of the flip-flop. The clock pulse need only 
be wide enough to allow the data to settle in the master 
section. This time, which is the setup time for a logic "1 ” , 
is 12 ns minimum.

SWITCHING TIME TEST CIRCUIT

C L O C K  = t -  = t+  = 3 .0  nś (1 0 %  to  90% ) 
S E T  = t -  = t+  = 7 .0  ns (1 0 %  to  90 % )

f  = 1 0  M H z  fo r  w a v e fo rm  A
1 .0  M H z  fo r  w avefo rm s B, E , and F

l-------------- 1

V CC

T w o  pulse generators are requ ired  and m ust be slaved to gether fo r  testing S E T . 
O n ly  one pulse generator is requ ired  fo r  J, K , and C L O C K  tests.

* A  load is connected  to  each o u tp u t d u rin g  th e  test.

C-j- = 2 5  pF = to ta l parasitic  capacitance, w h ich  includes pro b e, w irin g , and load  
capacitances.

T h e  coax delays fro m  in p u t to  scope and o u tp u t  to  scope m ust be m atched . 
T h e  scope m ust be te rm in a te d  in 5 0 -o h m  im pedance. T h e  9 5 0 -o h m  resistor 
and th e  scope te rm in a tio n  im pedance co n s titu te  a 2 0 :1  a tte n u a to r  p robe. Coax  
shall be C T - 0 7 0 -5 0  or eq u iva len t.
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M C 3154, M C 3054 (continued)

T
e

s
te

d
 a

t 
2

5
°C

 o
n

ly
.

**
M

om
en

ta
ri

ly
 g

ro
u

n
d 

pi
n 

p
ri

o
r 

to
 t

ak
in

g 
m

ea
su

re
m

en
t,

 t
h

en
 a

pp
ly

 4
. 

5 
vo

lt
s.

 
P

A
"1

—
! 

L
-^

q
5̂

t 
L

im
it

 d
u

ra
ti

on
 o

f 
te

st
 t

o 
10

0 
n

s.
11

 
M

om
en

ta
ry

 4
.5

 V
 t

h
en

 a
pp

ly
 g

n
d.



M C 3154, M C3054  (continued)

TEST PROCEDURES

(Letters shown in test columns refer to waveforms.)

TEST SYMBOL
INPUT _ LIMITS

C J, K §
Q Q

Min Max Unit

Toggle F requency f Tog A 2 .4  V 2 .4  V t t 25 - M H z

T u rn -O n  D elay t p d - B B 2 .4  V c c - 27 ns

T u rn -O ff  D e lay tpd+ B B 2 .4  V D D - 21 ns

T u rn -O n  D elay tsd- E 2 .4  V F G H - 2 4 ns

T u rn -O ff  D elay xs ó + E 2 .4  V F G H - 13 ns

tO u tp u t  shall toggle w ith  each in p u t pulse.

VOLTAGE WAVEFORMS AND DEFINITIONS

A , B T P [n

F TPin


