
SR Flip Flop to JK Flip Flop

Subhradip Chakraborty (Rajiv Gandhi Institute of Petroleum Technology)

Abstract – In this paper we are presenting the conversion
of SR Flip Flop to JK Flip Flop using 45 nm technology.
Flip Flops are widely used in electronic circuit as they have
frequency division property. Flip Flops are widely used
in counters, registers and in any data transfer block. The
design we are going to use for this conversion is the SR
Flip Flop will be made of analog block and the gates which
provide input to the SR Flip Flop will be made of digital
block.
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I. REFERENCE CIRCUIT INTRODUCTION

In Fig.1 we can see that the the actual input of the SR Flip
Flop are S and R, the external inputs of the SR Flip Flops are
J and K. We will see a total of 8 combinations as input out of
which some values are don’t care in S and R. We are able to
draw this circuit by simplifying the K-Map as shown in Fig.2.
The K-Map is derived from the the truth table of JK Flip Flop
and excitation table of SR Flip Flop.

Fig. 1. Block Diagram of JK Flip Flop to SR Flip Flop [1]

Fig. 2. K-Map Simplification for the block diagram

II. REFERENCE CIRCUIT DESIGN

In Fig.3 we see the implementation of the SR Flip Flop
using CMOS.This part of our circuit will be the analog
circuitry block. The circuit designed is a 45 nm circuit as
shown in [2].

The digital block implementation using Verilog Hardware
Description Language will be the used to design the AND gate
which feeds input to the the S and R input of the CMOS based
SR Flip Flop.

Fig. 3. CMOS Implementation of SR Flip Flop

III. REFERENCE CIRCUIT WAVEFORM

Fig. 4. Waveform of conversion of JK Flip Flop to SR Flip Flop
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