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Problem Set # 7 (Assigned 8 March, Due 16 March)

1. Consider the design of a sequence detector finite state machine that will assert a 1 when the current input equals the just previously seen input. In other words, the input sequence 001110101100 should generate the output sequence 010110000101. 

(a) Draw as simple state diagrams for a MEALY MACHINE and a MOORE MACHINE implementation as you can (minimization is not necessary). The MEALY MACHINE should have fewer states. Briefly explain why.

(b) If the Mealy Machine is implemented as a SYNCHRONOUS MEALY MACHINE, draw the timing diagram for the example input/output sequence described above.

(c) If the timing behaviors are different for the MOORE, MEALY, and SYNCHRONOUS MEALY machines, explain the reason why.

2. Consider the design of two communicating Finite State Machines MASTER and SLAVE. The MASTER FSM asserts its output GO when it wants the SLAVE FSM to begin processing. The SLAVE FSM asserts its output DONE when it has completed processing. The MASTER keeps asserting GO until it detects that DONE is asserted. The SLAVE keeps asserting DONE until it detects that GO is no longer true, and returns to a configuration to await the next asserted GO signal.

(a) Draw as simple state diagrams for an all MEALY MACHINE and an all MOORE MACHINE implementation that captures the signaling protocol between MASTER and SLAVE FSMs. Don’t worry about exactly what the SLAVE does between GO and DONE; just assume that there are several states there eventually leading to the sequence of states that generate the DONE handshake.

(b) Draw the timing diagrams for a complete GO/DONE sequence for the two different implementation approaches. Assume a common clock for the MASTER and SLAVE, and include this signal in your timing diagrams.

(c) Will your solution still work if the MASTER and SLAVE operate with different clocks? Illustrate your answer with a modified timing diagram with independent clocks and explain why or why not.

(d) Is your answer to Question 2(c) any different if the SLAVE clock is an exact, synchronous multiple of the MASTER clock (e.g., the SLAVE runs twice as slowly as the MASTER, but its clock is synchronized with the MASTER clock).

3. Given the following MOORE MACHINE State Transition Table, use the Implication Chart method to minimize the number of states. Draw the resulting minimized state diagram.


4. Given your minimized state diagram for Problem 3, perform three alternative state assignments:

(a) Assign your states sequentially (e.g., A=0, B=1, C=2, …);

(b) Assign your states using a 1 Hot Encoding (e.g., A=001, B=010, C=100);

(c) Assign states using the heuristics presented in 06-SeqImpl, Slide #69

(d) Implement your three assignments using K-maps. Which yields the best implementation and why? 
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