SEQUENTIAL CIRCUIT DESIGN, STEP-BY-STEP

1. Get an unambiguous English specification.  If the output depends on the “state” of the system, then it needs a sequential circuit. If not, it needs a combinational circuit.

2. Make a state transition table. It may be helpful to first draw a state transition diagram.  

If the output is dependent only on the state value, then include the outputs with the current states (i.e., you have a Moore machine http://en.wikipedia.org/wiki/Moore_machine).  In this case, the edges are labeled only with the input value.

If the output is dependent on current state and input, then include the output with the next state (i.e., you have a Mealy machine http://en.wikipedia.org/wiki/Mealy_machine). In this case, the edges are labeled with input value above output value.

A Moore machine has an equivalent Mealy machine. Use whichever one works for you.
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3. Test the state transition table by simulating it against good input.

4. Assign binary codes to states. For n states, there will be ceil(log2 n) flip flops. Rewrite the state transition diagram. Label the state corresponding to each flip flop as Q0, Q1, Q2, etc.

5. Do one flip flop at a time.  Look at one row at a time. Use the flip flop excitation table, to obtain the input values (e.g., JK values) necessary to force the state transition ( Qi(t) -> Qi(t+1) ).  The equations will be functions of current state of all the flip flops and all inputs. Do not use outputs and next states!

6. Write and simplify the equations for the inputs to the flip flops.  

7. Determine equations for the outputs of the machine. Moore machine outputs depend only on current state. The equations for the outputs will be functions of current states of all flip flops.

Mealey machine outputs depend on current state and input. The equations for the outputs will be functions of currents states of all flip flops and inputs.

8. Draw and test the circuit.  Remember when simulating, do not do a state transition of a flip flop until all inputs to all flip flops have been determined.
