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Clocked SR Flip-flop

1 shows the clocked SR flip-flop. The circuit is similar to SR latch except enable signa]

| by clock pulse (CP). On the positive edge of the clock pulse. The circuit responds to the § ang

S EC —1} -
s 109" 2 e,

Fig. 9.21: Clocked SR flip-flop
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(a) Clocked JK flip-flop (b) Logic symbol (c) Tru

Fig. 9.18
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Fig. 9.25: Clocked T flip-flop
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Master-Slave SR Flip-flop

lave flip-flop 1s constructed from two flip-flops. One circuit serves as a master and the other
and the overall circuit 1s referred to as a master-slave flip-flop. Fig. 9.27 shows SR master.
lop. It consists of a master flip-flop, a slave flip-flop, and an inverter. Both the flip-flops are
el triggered, but inverter connected at the clock input of the slave flip-flop forces it to trigger
tive level. :

— S Q S Q
> Master —DO——-> Slave
—IR Q R QfF—

cP—e
Fig. 9.27: Master-slave SR flip-flop
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9.3.11 Master-Slave JK Flip-flop

The master-slave combination can be constructed for any type of flip-flop. Fig. 9.29 shows one W ag to

build a JK master-slave flip-flop. It consists of clocked JK flip-flop as a master and clocked SR ﬂlp-ﬂ_OP

as a slave. Like SR master-slave, the output of the master flip-flop is fed as an input 10 the slave thp-
flop. As shown in the Fig. 9.29, clock signal is connected directly to the master flip-flop, but 1‘; ;2
connected through inverter to the slave flip-flop. Therefore, the information presggt at the J an h
inputs is transmitted to the output of master flip-flop on the positive clock pulse and it is held the.re unti

the negative clock pulse occurs, after which it is allowed to pass through to the output of slave flip-flop.
The output of the slave flip-flop is connected as a third input of the master JK ﬂip-ﬂop.

Master

r 7 a Slave ‘

JE 'f_ !
B ) s S e SENP S
e — | o0

1 |

i |
o - '

i | o

=Y [ 1

% 1 e |

1 ' L Y"L 1, 4o }

= 5. >c

Fig. 9.29: Master-slave K flio-flop
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9.4 FLIP-FLOP CONVERSIONS

It is possible to convert one flip-flop into another the flip-flop with some additional gates or simply
doing some extra connection. Let us see few conversions among flip-flops.

9.4.1 Flip-flop to D Flip-flop

The excitation table for above conversion is as shown in Table 9.5 (a).

Table 9.5 (a) |
Input Present state | Nextstate | ___ Flip-flop inputs
oo @ e Q. ) 8 L R
0 ‘ 0 0 0 X
0 1 0 0 1
1 0 1 1 0
For S ForR

e R L, S

D Deyrrrs

o| O 0 0 {x 11

4 ‘:- -;\l 1 0 0
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9.4.2 SR Flip-flop to JK Flip-flop

The excitation table for above conversion as shown in Table 9.5 (b).

0 0 0 0 0 X

0 0 1 1 X 0

0 1 0 0 0 X

0 1 1 0 0 1

g 0 0 1 1 0

1 0 1 1 X 0

1 1 0 1 1 0

1 1 1 0 0 1

5l 1
4 |
KQ, For R KO - ForR ‘ i
N® o 0 W NG90 016 T byt ; s o+
o i
8l o o Bk N 0L 8 V0 adil R _cP—> |
— K R Q .
s o o !
1] 11| X 0 {11 15D 0 |¥441=0 {
olees i g ; - : ox : R
- 8=JQ, R=KQ, JK flip-flop
Fig. 9.37: K-map simplification Fig. 9.38: Logic diagram—SR to JK
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9.4.3 SR Flip-Flop to T Flip-Flop

~

The excitation table for above conversion is as shown in the Table 9.5 (c)

7
7% 77

//

\\“\\t\\\\\\\\\\\xﬁ\ N \Y\\Q\\\\\Q\}\\Q‘\
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RN NIt RN

NN N
L B

N
\\ = \\ R \‘_} \"\\ \\f&'\l\\ﬁ‘\‘i\\ A\-;\l:.
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Sidi S s
ST T
NN X

N

s L.
L \§\\\\§\\

.

\;\\:% R
SN DR

1] 1 0

S=TQ,

0 1

R=TQ,

Fig. 9.39: K-map Simplification

CP—<>

?
______;;___~4_____J

Fig. 9.40: Logic Diagram—SRto T
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