


The FLIP-FLOP is a basic element of sequential logic system. Using FLIP-FLOPs and 

combinational logic circuits, any sequential logic circuit can be designed.

REGISTERS



1. Serial-in, serial-out (SISO),

2. Serial-in, parallel-out (SIPO),

3. Parallel-in, serial-out (PISO), and

4. Parallel-in, parallel-out (PIPO).



Shift Register
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RIPPLE OR ASYNCHRONOUS COUNTERS





SYNCHRONOUS COUNTERS



Synchronous Counter Design

Synchronous counters for any given count sequence and modulus can be designed in the 

following way:

1. Find the number of FLIP-FLOPs required using Eq. (8.5).

2. Write the count sequence in the tabular form similar to Table 8.4.

3. Determine the FLIP-FLOP inputs which must be present for the desired next state from 

the present state using the excitation table of the FLIP-FLOPs (Table 7.6).

4. Prepare K-map for each FLIP-FLOP input in terms of FLIP-FLOP outputs as the input

variables. Simplify the K-maps and obtain the minimized expressions.

5. Connect the circuit using FLIP-FLOPs and other gates corresponding to the minimized 

expressions.

The above design steps can be clearly understood from the following examples.
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Transition Table
A state table can be represented in another form known as transition table.



Flow table



Circuits with Latches

For the circuit of Fig 8.68a, the next-state equation is

Similarly, for the circuit of Fig. 8.68b, the next-state equation is











Essential-Hazards



The essential hazard can only be eliminated by introducing additional delay in the feedback 

path so that incorrect transition does not take place.

Essential hazard in an asynchronous sequential circuit can be detected by observing its 

flow table.




