
CHAPTER 5
SEQUENTIAL LOGIC

INEL 4205 Logic Circuits
Spring 2012
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State equations or transition 
equations

Output boolean equation
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/0 represents the output
during the present state

with the given input

Mealy Finite State Machine (FSM) – output is a function of 
present state and input
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1. Find the state table
2. Draw the state diagram

Example:
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Moore FSM
Output is a function
 of present state only
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Design Procedure
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State reduction

States are application-dependant. 
The names given here (a,b,c,d,…)

 are arbitrary.
It is assumed that only the output 
 response to a given sequence of 

 inputs is important.
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Sequence detector: circuit that detects 3 consecutive 1’s
 in a string of bits coming through the input line
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Using JK or T flip-flops
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STATE ASSIGNMENT 
GUIDELINES

• assign neighboring codes if states have the same

• next state (G1)

• previous state (G2)

• outputs (G3)

• prioritize state combinations for which G1, G2, G3 apply more than 
once
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s0

s1

s2

s3

s4

s5

s6

0/0

1/1

1/0

1/0

1/0

1/0

1/0

1/0

0/0

0/0

0/0

0/0

0/1

0/0

Sequence detector for 010 or 1001

present next
x=0    
x1

output
x=0  
x=1s0 s1   s4 0      0

s1 s1   s2 0      0

s2 s3   s4 1      0

s3 s6   s2 0      0

s4 s5   s4 0      0

s5 s6   s2 0      0

s6 s1   s2 0      1
s3 & s5 are equivalent
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present next
x=0    
x1

output
x=0  
x=1s0 s1   s4 0      0

s1 s1   s2 0      0

s2 s3   s4 1      0

s3 s6   s2 0      0

s4 s3   s4 0      0

s6 s1   s2 0      1

Sequence detector for 010 or 1001 (cont)

• (s0,s1,s6), (s2, s4), 
(s0,s2,s4), (s1,s3,s6)   g1

• (s1,s2), (s3,s4) g2 ✕ 2

• (s0, s1, s3, s4) g3

OO O1 11 1O
0 s0 s1 s6 X
1 s4 s2 X s3

one possibility
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presentpresent
NextNext outputoutput

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

s0
OO
O

OO1 1OO  0 0

s1 OO1 OO1 1O1 0 0

s2 1O1 11O 1OO 1 0

s3 11O O11 1O1 0 0

s4 1OO 11O 1OO 0 0

s6 O11 OO1 1O1 0 1

Sequence detector for 010 or 1001 (cont)
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EXERCISE

• draw the state diagram for a circuit that detects the sequence 
“0101” (left-to-right) using

• a moore finite state machine (FSM)

• a mealy fsm 
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EXERCISE

• for a clocked synchronous state machine with two inputs, X 
and Y, and one output, Z, The output should be 1 if the 
number of 1 inputs on X and Y since reset is a multiple of 4, 
and 0 otherwise. draw the state diagram for a 

• moorE machine

• Mealy machine
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EXERCISE
• design a circuit to detect the sequence d0d1d2d3D4=01101, 

where D0 is the first bit to arrive at input “x”. The output “y” 
should be a logic-1 for a full clock cycle following detection 
of the sequence.

• Draw a state diagram

• assign binary states

• Write a state table

• find the combinational circuit’s logic expressions if d, JK and 
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