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Homework 5 Solution
Assigned 4/1/14, due 4/7/14
Problem 1: The control circuit of a five-cycle multicycle MIPS processor is a finite state machine with 36 states. The instruction set has 45 instructions and contains a six-bit opcode. For a microcoded control:

(a) What should be the size of microPC?
(b) How many words should the microcode memory have?
(c) The control may contain one or more dispatch ROMs. How many words should a dispatch ROM have? What should be its word size?
Problem 2: A 6-bit opcode allows at most 64 distinct instructions. Suppose in a MIPS processor, which has a 5-cycle multicycle datapath and microcoded control, only a subset of these opcodes is specified. All unspecified opcodes are not implemented and may be called “illegal”. What changes should be made to the control so that when an illegal opcode is processed (perhaps due to a bit error in memory), the processor will continue and fetch the next instruction.
Problem 3: Suppose in a MIPS instruction set all instructions can be classified into six types, namely, load, store, register, branch, jump and illegal. Illegal opcodes are processed in the way described in Problem 2. Design the state diagram of a microcoded control for a multicycle datapath using only one dispatch ROM.  Sketch the state diagram showing an appropriate state assignment.
Problem 4: List microinstructions of Problem 3 specifying their functions and sequencing values.
