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Finite State Machine in Verilog
Each FSM consist of three parts, as shown in Figure 1:

• Next State Logic

• State Register

• Output Logic

Figure 1: FSM Schematic

Figure 2: Next State Logic
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Combinational Circuits
Next State Logic: Determine what the next state wll be, as shown in

Figure 2.

Figure 3: State Register

Sequential Circuits
State Register: Store the current state and load the next state at the clock

edge, as shown in Figure 3.

Output Logic
Store the output, as shown in Figure 4.

Figure 4: Output Logic

With these component in mind, implement the following FSM based Verilog
programs.

Problem Statements

Level-Easy
Problem 1: Implement a Verilog based Moore machine as shown in Figure 5.
Problem 2: Implement the Verilog based Mealy machine as given in Figure 6.
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Figure 5: Moore Machine Diagram For Problem 1

Figure 6: Mealy Machine Diagram For Problem 2

Level-Medium
Problem 3: Implement an FSM in verilog that detects the input sequence 1101
on input variable x. The Verilog code should detect the desired input sequence
every time it occurs, even if embedded in a sequence of bits. When the Verilog
code detects the desired input sequence and output, Z should be 1; otherwise, Z
should be zero. On resetting the state machine, your verilog code should return
to the initial state S0.
Level-Difficult
Problem 4: You are given two one-bit input signals (PA and PB) and one-bit
output signal (O) for the following modular equation 2N(P_{A}) + N(P_{B}) = 1 (mod 4).
In this modular equation, N(P_{A}) and N(P_{B}) represent the total number
of times the inputs P_{A} and P_{B} are high (i.e., logic 1) at each positive clock
edge, respectively. The one-bit output signal, O, is set to 1 when the modular
equation is satisfied (i.e., 2N(P_{A}) + N(P_{B}) = 1 (mod 4)), and 0 other-
wise. An example that sets O = 1 at the end of third cycle would be:

• (1st cycle) P_{A} = 0 (N(P_A) = 0), P_{B} = 0 (N(P_B) = 0),
2N(P_{A}) + N(P_{B}) = 0 (mod 4) → O = 0

• (2nd cycle) P_{A} = 1 (N(P_A) = 1), P_{B} = 1 (N(P_B) = 1),
2N(P_{A}) + N(P_{B}) = 3 (mod 4) → O = 0

• (3rd cycle) P_{A} = 1 (N(P_A) = 2), P_{B} = 0 (N(P_B) = 1),
2N(P_{A}) + N(P_{B}) = 5 (mod 4) → O = 1

• (4th cycle) P_{A} = 0 (N(P_A) = 2), P_{B} = 1 (N(P_B) = 2),
2N(P_{A}) + N(P_{B}) = 6 (mod 4) → O = 0

Considering this state diagram implementation, write the Verilog code based on
the above description.
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