
Mealy and Moore State Machines



Finite state Machines

• The most general model of a sequential circuit has inputs, outputs and internal 
states.

• Two models are developed for representing synchronous sequential circuits and 
are commonly called as Finite state machines (FSM).

• The Mealy state machine and Moore state machine.

• They differ only in the way the output is generated.

• Mealy ---- Output is a function of both input and present state.

• Moore---- Output is a function of only the present state.
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Moore State Machine



Example for Moore model
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Sequence or Pattern Detector
• The stream of bit is given as input when the clock is high and a particular

sequence is detected.

• As soon as sequence is detected the output becomes high and then again  
becomes low.

• Sequence = 0 1 0

• Let x = 0 1 1 0 0 1 0 1 0 0…….

• Y = 0 0 0 0 0 0 1 0 1 0

• Y = 0 0 0 0 0 0 1 0 0 0

(Overlapping) 

(Non overlapping)
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Y is the output
We have to check the o/p
For the value x=0 or x=1

0/0 = x/y











D1



• Example: Design a sequence detector to detect three or more consecutive 1’s in a string 
of bits coming through an input line.

• X = 0 0 1 1 1 0 1 1 1 1 0 -----

• Y = 0 0 0 0 1 0 0 0 1 1 0 (Overlapping)

• Y = 0 0 0 0 1 0 0 0 1 0 0 (Non Overlapping)

• Step 1: State diagram- Moore model

• S0 = 00

• S1 = 01

• S2 = 10

• S3 = 11



• Step 2: State table

+ +



• Step 3: Deriving the DFF input and output equations.

• DA = A+ and DB = B+



• Step 4: Implementation using DFF
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