Design Document: Milestone 3
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The pictures themselves are also in the file named diagram1.jpg and diagram2.jpg.

	Control Signal
	Description

	ALUOP
	This controls the operation of the ALU either add, subtract, “or”, or greater than function.

	ALUSrcA
	This controls the Mux that goes into the first operand of the ALU.

	ALUSrcB
	This controls the Mux that goes into the second operand of the ALU. 

	PCWrite
	This is the control for the PC to write data to it, if it is high it writes.

	PCSource
	This controls the Mux that decides the data that goes into the PC.

	IRWrite
	This writes data to the Instruction Register, if it is high it writes.

	MemWrite
	This writes data to the Memory, if it is high it writes.

	IorD
	This controls the Mux that decides which data writes to the Memory,

	InterruptOP
	This makes the interrupt box set the IEB and WIB to 0. 

	RegWrite
	This writes data to the register that is selected in the register file.

	RegDst
	This controls the Mux that goes into the address of the register that is to be written to.

	MemtoReg
	This controls the Mux that decides what data is written to register.

	SEOP
	This controls the Mux that decides whether the 6 bit sign extended or the 12 bit sign extended output is going to the second operand of the ALU.

	OutputWrite
	This writes data to the ouput register, if it is high it writes.

	COPAddr
	This controls the Mux that decides which address is read into the Co-Processor Register file.


	Instruction
	Clock Cycle
	Values

	
	0
	InterruptOP

	
	1
	IorD = 0

MemWrite

IRWrite

PCWrite

ALUSrcA = 1

ALUSrcB = 2

ALUOP = 00

PCSource = 1

	
	2
	

	Add
	3
	ALUOP = 00

ALUSrcA = 2

ALUSrcB = 1

	
	4
	RegWrite

RegDst = 1

MemtoReg = 0

	Shift Left Logical
	3
	RegWrite

RegDst = 0

MemtoReg = 1

	Sub
	3
	ALUOP = 1

ALUSrcA = 2

ALUSrcB = 1

	
	4
	RegWrite

RegDst = 1

MemtoReg = 0

	Load Upper Constant
	3
	RegWrite

RegDst = 0

MemtoReg = 5

	Load Lower Constant
	3
	RegWrite

RegDst = 0

MemtoReg = 5

	Branch if greater than or equal to
	3
	ALUOP = 0
ALUSrcA = 1

ALUSrcB = 3

SEOP = 0

	
	4
	ALUOP = 1

PCWrite

PCSource = 1
PCCond

Greater  = 0

	Branch if equal
	3
	ALUOP = 0
ALUSrcA = 1

ALUSrcB = 3

SEOP = 0

	
	4
	ALUOP = 1

ALUSrcA = 2

ALUSrcB = 1

	
	5
	PCWrite

PCSource = 1
PCCond

Greater = 1

	Branch to
	3
	ALUOP = 0

ALUSrcA = 1

ALUSrcB = 3

SEOP = 1 
PCWrite

PCSource = 1

	Branch to and link
	3
	RegWrite

RegDst = 2

MemtoReg = 4

ALUOP = 0

ALUSrcA = 1

ALUSrcB = 3

SEOP = 1

	
	4
	PCWrite

PCSource = 1

	Branch  to Register
	3
	PCWrite

PCSource = 3

	Load Word
	3
	IorD = 1

MemRead
MFWrite

	
	4
	RegWrite

RegDst = 1

MemtoReg = 2



	Store Word
	3
	IorD = 2
MemWrite

	Accept Input
	3
	RegWrite

RegDst = 0

MemtoReg = 3

	Assert
	3
	OutputWrite

	MaskI
	3
	InterruptOP

	Return from Interrupt
	3
	PCWrite

PCSource = 2

COPAddr = 0


We can test the datapath by taking each component and putting in a specified input and   making sure that we get out the specified output. For each Mux we can put in a 0 and make sure that we get output of the data connected at 0 and so on. And for the ALU we can set the operation address to 00 and check the output to make sure it added the two operands. And continue to do this for each component in the datapath. And to check the control unit we can check each control signal individually. And we can do this by making sure that each component does the specified task that it is supposed to. Then once each control signal works individually, we can check that the combination on them to make sure the control unit works for each instruction. And this test the datapath and the control unit.
