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In general, a sequential circuit with ݉ flip-flops, and ݊ input variables, will have 

2௠ rows, one for each state. The next state and ouput columns will have 2௡ 

columns one for each input combination. 

State Diagram: 

The information available in a State Table can be represented graphically in a 

state diagram. In this, a state is represented by a circle, and the transition between 

states is indicated by directed lines connecting the circles. The state diagram 

provides the same information as the State Table. The binary number inside each 

circle represent the state of the flip-flops. The directed lines are labeled with two 

binary numbers separated by a slash. The input value during the present state is 

labeled first and th number after the slash gives the output during the present 

state. A directed line connecting a circle with itself indicates that no change of 

state occurs. 

                          

Flip-flop input functions: 

The logic diagram of a sequential circuit consists of flip-flops and gates. The 

knowledge of the type of flip-flops and a list of the Boolean functions of the 

combinational circuit provide all the information needed to draw the logic 

diagram. The part of the combinational circuit that generates external outputs is 

described algebraically by the circuit output functions. The part of the circuit that 
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Example:  

 

State Table for the given state diagram: 

 

PS 

Next State 

(NS) 
Output 

࢞ ൌ ૙ ࢞ ൌ ૚ ࢞ ൌ ૙ ࢞ ൌ ૚

a a b 0 0 

b c d 0 0 

c a d 0 0 

d e f 0 1 

e a f 0 1 

f g f 0 1 

g a f 0 1 
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In the above State Table, e and g are equivalent and hence g can be removed and in 

place of g, e is placed. Then, again we look for equivalent states and we see that d 

and f are equivalent. Hence, the reduced Table will consists of 5 states and requires 

3 flip-flops again. 

PS 

Next State 

(NS) 
Output 

࢞ ൌ ૙ ࢞ ൌ ૚ ࢞ ൌ ૙ ࢞ ൌ ૚

a a b 0 0 

b c d 0 0 

c a d 0 0 

d e d 0 1 

e a d 0 1 
 

State Assignment: 

State assignment procedures are concerned with methods for assigning binary 

values to states in such a way as to reduce the cost of the combinational circuit that 

drives the flip-flops. 

 

Three possible binary State Assignments

State Assignment 1 Assignment 2 Assignment 3 

a 001 000 000 

b 010 010 100 

c 011 011 010 

d 100 101 101 

e 101 111 111 
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          Reduced State Table with Binary Assignment 1 

Present State 
Next State Output 

x=0 x=1 x=0 x=1 

001 001 010 0 0 

010 011 100 0 0 

011 001 100 0 0 

100 101 100 0 1 

101 001 100 0 1 
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