CprE 381 Homework #4


Reading Assignment: Chapters 4 and 5



P1. (50 points) Draw a complete multi-cycle data path for the machine you are designing in lab using the following details. Design a control machine to generate all control signals.

Instruction Format

	J Format
	OPCODE
	ADDRESS

	
	31:26
	25:0


	I Format
	OPCODE
	RS
	RT
	IMM/OFFSET

	
	31:26
	25:21
	20:16
	15:0


	R Format
	OPCODE
	RS
	RT
	RD
	Unused
	Unused

	
	31:26
	25:21
	20:16
	15:11
	10:6
	5:0


OPCODES

	Opcode
	Instruction
	Format

	000000
	No Op
	-

	000001
	add
	R

	000010
	sub
	R

	000011
	and
	R

	000100
	or
	R

	000101
	slt
	R

	000110
	lw
	I

	000111
	sw
	I

	001000
	beq
	I

	001001
	bne
	I

	001010
	addi
	I

	001011
	andi
	I

	001100
	ori
	I

	001101
	slti
	I

	001110
	j
	J


P2. (10 points) Suppose our register file in multi-cycle implementation has only one read port. Redraw the data path in Problem 1 and write register transfer level descriptions of our instructions in Problem 1 again.
P3. (40 points) Suppose we would like to add all shift class instruction based on our shifter design. The format will be similar to I format with bit 15-12 specifying the shift type. Bits 11-0 are unused. Suggest the changes in data path and control.

