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Classical Model of a Finite State 
Machine

•  An FSM is 
composed of a 
combinational 
logic unit and 
delay elements 
(called flip-flops) in 
a feedback path, 
which maintains 
state information.
This particular 
FSM is based on 
the Mealy Model.
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Example: Modulo-4 Counter

•  Counter has a clock input (CLK) and  a RESET input.

•  Counter has two output lines, which take on values of 00, 01, 10, 
and 11 on subsequent clock cycles.
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State 
Transition 

Diagram for 
Mod-4 

Counter
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State Table for Mod-4 Counter
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State Assignment for Mod-4 Counter
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Truth Table for Mod-4 Counter
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Logic Design for Mod-4 Counter
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Example: A Sequence Detector

•  Example: Design a machine that outputs a 1 when exactly two of 
the last three inputs are 1.

•  e.g. input sequence of 011011100 produces an output sequence of  
001111010.
•  Assume input is a 1-bit serial line.

•  Use D flip-flops and 8-to-1 Multiplexers.

•  Start by constructing a state transition diagram (next slide).
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Sequence Detector State Transition 
Diagram

•  Design a machine that 
outputs a 1 when exactly 
two of the last three 
inputs are 1.
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Sequence Detector State Table
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Sequence Detector State Assignment
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Sequence Detector Logic Diagram
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Example: A Vending Machine
Controller

•  Example: Design a finite state machine for a vending machine 
controller that accepts nickels (5 cents each), dimes (10 cents each), 
and quarters (25 cents each). When the value of the money inserted 
equals or exceeds twenty cents, the machine vends the item and 
returns change if any, and waits for next transaction.

•  Implement with PLA and D flip-flops.
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Vending Machine State Transition
Diagram
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Vending Machine State Table and 
State Assignment
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PLA Vending Machine Controller
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Moore Modulo-4 Counter
•  Mealy Model:  Outputs are functions of Inputs and Present State.

•  Previous FSM designs were Mealy Machines, in which next state 
was computed from present state and inputs.
•  Moore Model: Outputs are functions of Present State only.
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Modulo-8 Counter
•  Note the use of the T flip-flops, implemented as J-K’s. They are 
used to toggle the input of the next flip-flop when its output is 1.
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