3.39 Using the five-step processor for designing a controller, convert the FSM of Figure
3.87 to a controller, implementing the controller using a state register and logic
gates.

Step 1 - Capture the FSM
The appropriate FSM is given above.

Inputs: ab
Outputs: y

Figure 3.87: FSM for Exercise 3.39

Step 2 - Create the architecture
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Step 3 - Encode the states
A straightforward encoding is A=00, B=01, C=10, D=11.

Continued on next slide
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Problem 3.39 continued

Step 4 - Create the state table

Inputs Outputs

sl s0 a b nl n0 vy
0 0 O 0 1 0 0
0 0 O 1 0 1 0
0 0 1 0 0 0 0
0 0 1 1 0 0 0
0 1 O 0 0 1 1
0 1 O 1 0 1 1
0 1 1 0 1 0 1
0 1 1 1 1 0 1
1 0 O 0 1 0 1
1 0 0 1 1 1 1
1 0 1 0 1 0 1
1 0 1 1 1 1 1
1 1 0 0 0 0 0
1 1 0 1 0 0 0
1 1 1 0 0 0 0
1 1 1 1 0 0 0

Step 5 - Implement the combinational logic
nl =sl’s0’a’b” +sl’s0a + slsO’

n0=s1’s0’a’b+sl’sOa’” +s1s0’b
y =s1's0 + s1s0’
Note: The above equations can be minimized further.
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