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g%f“ Finite State Machines g}i

* We know that synchronous sequential circuits change or affect their states for every

positive or negative transition of the clock signal based on the input.

* This behavior of synchronous sequential circuits can be represented in the graphical form

and 1t 1s known as state diagram. _/Fi

* A synchronous sequential circuit 1s also called as Finite State Machine FSM, 1f 1t has

finite number of states.
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* There are two types of FSMs.

1) Mealy State Machine -

2) Moore State Machine .~



Mealy State Machine

* A Finite State Machine 1s said to be Mealy state machine, if outputs depend on both
present inputs & present states.

+ The block diagram of Mealy state machine 1s shown in the following figure:
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* two parts present in Mealy state machine: combinational logic and memory

* the outputs will be valid only at positive or negative transition of the clock signal.



W State Diagram of Mealy state machine w

* Suppose, there are three states, namely A, B & C.

* These states are labelled inside the circles & each circle corresponds to one state.
» Transitions between these states are represented with directed lines.

* Here, 0 /0, 1/0&1/1 denote@@ut / outpﬁD |
* In the figure, there are two transitions from each state based on the value of input (x).

* In general, the number of states required in Mealy state machine 1s less than or equal to
the number of states required in Moore state machine.
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(S Moore State Machine
* A Finite State Machine 1s said to be Moore state machine, 1if outputs depend only on present
states. B

* two parts present in Moore state machine: combinational logic and memory.

* the present inputs and present states determine the next states.

* the outputs will be valid only after transition of the state.

* The block diagram of Moore state machine 1s shown 1n the following figure.
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W State Diagram of Moore state machine
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Suppose, there are four states, namely A, B, C & D.

These states and the respective outputs are labelled inside the circles.

—

Here, only the input value 1s labeled on each transition.

e ———

In the figure, there are two transitions from each state based on the value of input, x.

In general, the number of states required in Moore state machine 1s more than or equal to the
- . . - —_— e —
number of states required in Mealy state machine.
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Derive the state table and state diagram for the Sequential circuit shown 1n fig, ( IS-IZ)";M
oty Equafions
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University Questions

Year Questions Marks
21-22 | Draw and explain block diagram of Moore model and 5 Marks
Mealy model.
20-21 | For the clocked JK flip-flop write the state table, draw 10 Marks
the state diagram and the state equation.
20-21, | Discuss Mealy and Moore FSM. What do you mean 10 Marks
19-20 | by excitation table?
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