RTL

Add

1.) PC= PC+2

IR = Mem[PC]

2.) A = Reg[IR[11-8]]

B = Reg[IR[7-4]]

If [IR[15-12] = = 8 ] then

3.) ALUOut = A +B

4.) Reg[IR[3-0]] = ALUOut
Sub

1.)       PC= PC+2

IR = Mem[PC]

2.)       A = Reg[IR[11-8]]

B = Reg[IR[7-4]]

If [IR[15-12] = = 9 ] then

3.)       ALUOut = A - B

4.)       Reg[IR[3-0]] = ALUOut
For the Addi and Subi commands, perform a lui, ori, and then the respective add/sub command.  The immediate will be loaded into $at after the lui and ori.  $at will then be moved into Reg[IR[3-0]].
Jump


1.)
IR = Mem[PC]



PC = PC + 2


2.)
A = Reg[IR[11-8]]



B = Reg[IR[7-4]]



If [IR[15-12] = = 0 ] then


3.)
PC = Reg[IR[3-0]]
Jump and Link

      1.)
IR = Mem[PC]

   
PC = PC + 2

 
 2.)    
A = Reg[IR[11-8]]

      B = Reg[IR[7-4]]

  
 
If [IR[15-12] = = 1 ] then


 3.)       Reg[$ra] = PC
     
            PC = Reg[(IR[3-0]]
SLT

1)
PC = PC + 2


IR = Mem[PC]

2)
A = Reg[IR[11-8]]


B = Reg[IR[7-4]]


if ( IR[15-12] == 6 ) then

3)
if ( A – B > 0 )



Reg[IR[3-0]] = 1


else



Reg[IR[3-0]] = 0

BEQ

1)
PC = PC + 2


IR = Mem[PC]

2)
A = Reg[IR[11-8]]


B = Reg[IR[7-4]]


if ( IR[15-12] == 5 )

3)
if ( A – B == 0 ) then



PC = Reg[IR[3-0]]

BNE

1)
PC = PC + 2


IR = Mem[PC]

2)
A = Reg[IR[11-8]]


B = Reg[IR[7-4]]


if ( IR[15-12] == 4 )

3)
if ( A – B != 0 ) then



PC = Reg[IR[3-0]]

LW

1. PC = PC + 2


IR = Mem[PC]

2. A=Reg[IR[11-8]] B=Reg[IR[7-4]]


if(IR[15-12] == 3) then

3. MDR=Reg[IR[3-0]]
4. Reg[IR[7-4]]=MDR
SW

1. PC = PC + 2

IR = Mem[PC]

2. A=Reg[IR[11-8]] B=Reg[IR[7-4]]

if(IR[15-12] == 2) then

3. Mem[IR[3-0]]=B
Ori

1) 
PC = PC + 2


IR = Mem[PC]

2)
A = Reg[IR[11-8]]


B = Reg[IR[7-4]]


if(IR[15-12] == 10) then

3)   
Reg[IR[11-8]] = ZE[IR[ 7-0]] OR A
Or

1) 
PC = PC + 2


IR = Mem[PC]

2)
A = Reg[IR[11-8]]


B = Reg[IR[7-4]]


if(IR[15-12] == 11) then

3)         Reg[IR[11-8]] = A OR B
Lui

1) 
PC = PC + 2


IR = Mem[PC]

2)
A = Reg[IR[11-8]]


B = Reg[IR[7-4]]


if(IR[15-12] == 12) then
3)        Reg[IR[11-8]] = SLL8[IR[7-0]] 
Le0
1)
PC = PC + 2


IR = Mem[PC]

2)
A = Reg[IR[11-8]]


B = Reg[IR[7-4]]


if(IR[15-12] == 13) then
3)
$e0 = A 
Le1
1)
PC = PC + 2


IR = Mem[PC]

2)
A = Reg[IR[11-8]]


B = Reg[IR[7-4]]


if(IR[15-12] == 14) then
3)        $e1 = A
Lui Components

	Component
	Inputs
	Output
	Control

	Control
	IR (16 bits)
	-
	-

	Register
	RegAddrA (4 bits) RegAddrB (4 bits)
RegData (16 bits)
	RegOutA (16 bits)
RegOutB (16 bits)
	RegWrite

	Memory
	MemAddr (16 bits)

MemData (16 bits)
	MemOut (16 bits)
	MemWrite

	A
	AIn (16 bits)
	AOut (16 bits)
	-

	B
	BIn (16 bits)
	BOut (16 bits)
	-

	PC
	PCIn (16 bits)
	PCOut (16 bits)
	PCWrite

	IR
	IRIn (16 bits)
	IROut (16 bits)
	IRWrite


Ori Components:

	Component
	Inputs
	Output
	Control

	Control
	IR (16 bits)
	-
	-

	Register
	RegAddrA (4 bits) RegAddrB (4 bits)
RegData (16 bits)
	RegOutA (16 bits)
RegOutB (16 bits)
	RegWrite

	Memory
	MemAddr  (16 bits)

MemData (16 bits)
	MemOut (16 bits)
	MemWrite

	A
	AIn (16 bits)
	AOut (16 bits)
	-

	B
	BIn (16 bits)
	BOut (16 bits)
	-

	PC
	PCIn (16 bits)
	PCOut (16 bits)
	PCWrite

	IR
	IRIn (16 bits)
	IROut (16 bits)
	IRWrite


Or Components

	Component
	Inputs
	Output
	Control

	Control
	IR (16 bits)
	-
	-

	Register
	RegAddrA (4 bits) RegAddrB (4 bits)
RegData (16 bits)
	RegOutA (16 bits)
RegOutB (16 bits)
	RegWrite

	Memory
	MemAddr  (16 bits)

MemData (16 bits)
	MemOut (16 bits)
	MemWrite

	A
	AIn (16 bits)
	AOut (16 bits)
	-

	B
	BIn (16 bits)
	BOut (16 bits)
	-

	PC
	PCIn (16 bits)
	PCOut (16 bits)
	PCWrite

	IR
	IRIn (16 bits)
	IROut (16 bits)
	IRWrite


LW Components

	Component
	Inputs
	Output
	Control

	Control
	IR (16 bits)
	-
	-

	Register
	RegAddrA (4 bits) RegAddrB (4 bits)
RegData (16 bits)
	RegOutA (16 bits)

RegOutB (16 bits)
	RegWrite

	Memory
	MemAddr (16 bits)

 MemData (16 bits)
	MemOut (16 bits)
	MemWrite

	A
	AIn (16 bits)
	AOut (16 bits)
	-

	B
	BIn (16 bits)
	BOut (16 bits)
	-

	C
	CIn (16 bits)
	COut (16 bits)
	-

	Sum
	SumIn (16 bits)
	SumOut (16 bits)
	-

	PC
	PCIn (16 bits)
	PCOut (16 bits)
	PCWrite

	IR
	IRIn (16 bits)
	IROut (16 bits)
	IRWrite


SW Components

	Component
	Inputs
	Output
	Control

	Control
	IR (16 bits)
	-
	-

	Register
	RegAddrA (4 bits) RegAddrB (4 bits)
RegData (16 bits)
	RegOutA (16 bits)
RegOutB (16 bits)
	RegWrite

	Memory
	MemAddr (16 bits)

 MemData (16 bits)
	MemOut (16 bits)
	MemWrite

	A
	AIn (16 bits)
	AOut (16 bits)
	-

	B
	BIn (16 bits)
	BOut (16 bits)
	-

	C
	CIn (16 bits)
	COut (16 bits)
	-

	Sum
	SumIn (16 bits)
	SumOut (16 bits)
	-

	PC
	PCIn (16 bits)
	PCOut (16 bits)
	PCWrite

	IR
	IRIn (16 bits)
	IROut (16 bits)
	IRWrite


Add Components

	Component
	Inputs
	Output
	Control

	Control
	IR(16 bits)
	-
	-

	Register
	RegAddrA (4 bits) RegAddrB (4 bits)
RegData (16 bits)
	RegOutA (16 bits)
RegOutB (16 bits)
	RegWrite

	Memory
	MemAddr (16 bits)

 MemData (16 bits)
	MemOut (16 bits)
	MemWrite

	A
	AIn (16 bits)
	AOut (16 bits)
	-

	B
	BIn (16 bits)
	BOut (16 bits)
	-

	C
	CIn (16 bits)
	COut (16 bits)
	-

	Sum
	SumIn (16 bits)
	SumOut (16 bits)
	-

	PC
	PCIn (16 bits)
	PCOut (16 bits)
	PCWrite

	IR
	IRIn (16 bits)
	IROut (16 bits)
	IRWrite


Sub Components

	Component
	Inputs
	Output
	Control

	Control
	IR(16 bits)
	-
	-

	Register
	RegAddrA (4 bits) RegAddrB (4 bits)
RegData (16 bits)
	RegOutA (16 bits)
RegOutB (16 bits)
	RegWrite

	Memory
	MemAddr (16 bits)

 MemData (16 bits)
	MemOut (16 bits)
	MemWrite

	A
	AIn (16 bits)
	AOut (16 bits)
	-

	B
	BIn (16 bits)
	BOut (16 bits)
	-

	C
	CIn (16 bits)
	COut (16 bits)
	-

	Sum
	SumIn (16 bits)
	SumOut (16 bits)
	-

	PC
	PCIn (16 bits)
	PCOut (16 bits)
	PCWrite

	IR
	IRIn (16 bits)
	IROut (16 bits)
	IRWrite


Jump Components

	Component
	Inputs
	Output
	Control

	Control
	IR(16 bits)
	-
	-

	Register
	RegAddrA (4 bits) RegAddrB (4 bits)
RegData (16 bits)
	RegOutA (16 bits)
RegOutB (16 bits)
	RegWrite

	Memory
	MemAddr (16 bits)

 MemData (16 bits)
	MemOut (16 bits)
	MemWrite

	A
	AIn (16 bits)
	AOut (16 bits)
	-

	B
	BIn (16 bits)
	BOut (16 bits)
	-

	C
	CIn (16 bits)
	COut (16 bits)
	-

	Sum
	SumIn (16 bits)
	SumOut (16 bits)
	-

	PC
	PCIn (16 bits)
	PCOut (16 bits)
	PCWrite

	IR
	IRIn (16 bits)
	IROut (16 bits)
	IRWrite


Jump and Link Components

	Component
	Inputs
	Output
	Control

	Control
	IR(16 bits)
	-
	-

	Register
	RegAddrA (4 bits) RegAddrB (4 bits)
RegData (16 bits)
	RegOutA (16 bits)
RegOutB (16 bits)
	RegWrite

	Memory
	MemAddr (16 bits)

 MemData (16 bits)
	MemOut (16 bits)
	MemWrite

	A
	AIn (16 bits)
	AOut (16 bits)
	-

	B
	BIn (16 bits)
	BOut (16 bits)
	-

	C
	CIn (16 bits)
	COut (16 bits)
	-

	Sum
	SumIn (16 bits)
	SumOut (16 bits)
	-

	PC
	PCIn (16 bits)
	PCOut (16 bits)
	PCWrite

	IR
	IRIn (16 bits)
	IROut (16 bits)
	IRWrite

	Ra
	RaIn (16 bits)
	RaOut(16 bits)
	RaWrite


SLT Components

	Component
	Inputs
	Output
	Control

	Control
	IR(16 bits)

Zero(1 bit)
	-
	-

	Register
	RegAddrA (4 bits) RegAddrB (4 bits)
RegData (16 bits)
	RegOutA (16 bits)
RegOutB (16 bits)
	RegWrite

	Memory
	MemAddr (16 bits)

 MemData (16 bits)
	MemOut (16 bits)
	MemWrite

	A
	AIn (16 bits)
	AOut (16 bits)
	-

	B
	BIn (16 bits)
	BOut (16 bits)
	-

	C
	CIn (16 bits)
	COut (16 bits)
	-

	Sum
	SumIn (16 bits)
	SumOut (16 bits)
	-

	PC
	PCIn (16 bits)
	PCOut (16 bits)
	PCWrite

	IR
	IRIn (16 bits)
	IROut (16 bits)
	IRWrite


BEQ Components

	Component
	Inputs
	Output
	Control

	Control
	IR(16 bits)

Zero(1 bit)
	-
	-

	Register
	RegAddrA (4 bits) RegAddrB (4 bits)
RegData (16 bits)
	RegOutA (16 bits)
RegOutB (16 bits)
	RegWrite

	Memory
	MemAddr (16 bits)

 MemData (16 bits)
	MemOut (16 bits)
	MemWrite

	A
	AIn (16 bits)
	AOut (16 bits)
	-

	B
	BIn (16 bits)
	BOut (16 bits)
	-

	C
	CIn (16 bits)
	COut (16 bits)
	-

	Sum
	SumIn (16 bits)
	SumOut (16 bits)
	-

	PC
	PCIn (16 bits)
	PCOut (16 bits)
	PCWrite

	IR
	IRIn (16 bits)
	IROut (16 bits)
	IRWrite


BNE Components

	Component
	Inputs
	Output
	Control

	Control
	IR(16 bits)

Zero(1 bit)
	-
	-

	Register
	RegAddrA (4 bits) RegAddrB (4 bits)
RegData (16 bits)
	RegOutA (16 bits)
RegOutB (16 bits)
	RegWrite

	Memory
	MemAddr (16 bits)

 MemData (16 bits)
	MemOut (16 bits)
	MemWrite

	A
	AIn (16 bits)
	AOut (16 bits)
	-

	B
	BIn (16 bits)
	BOut (16 bits)
	-

	C
	CIn (16 bits)
	COut (16 bits)
	-

	Sum
	SumIn (16 bits)
	SumOut (16 bits)
	-

	PC
	PCIn (16 bits)
	PCOut (16 bits)
	PCWrite

	IR
	IRIn (16 bits)
	IROut (16 bits)
	IRWrite


Le0 Components

	Component
	Inputs
	Output
	Control

	Control
	IR(16 bits)

Zero(1 bit)
	-
	-

	Register
	RegAddrA (4 bits) RegAddrB (4 bits)
RegData (16 bits)
	RegOutA (16 bits)
RegOutB (16 bits)
	RegWrite

	Memory
	MemAddr (16 bits)

 MemData (16 bits)
	MemOut (16 bits)
	MemWrite

	A
	AIn (16 bits)
	AOut (16 bits)
	-

	B
	BIn (16 bits)
	BOut (16 bits)
	-

	C
	CIn (16 bits)
	COut (16 bits)
	-

	Sum
	SumIn (16 bits)
	SumOut (16 bits)
	-

	PC
	PCIn (16 bits)
	PCOut (16 bits)
	PCWrite

	IR
	IRIn (16 bits)
	IROut (16 bits)
	IRWrite


Le1 Components

	Component
	Inputs
	Output
	Control

	Control
	IR(16 bits)

Zero(1 bit)
	-
	-

	Register
	RegAddrA (4 bits) RegAddrB (4 bits)
RegData (16 bits)
	RegOutA (16 bits)
RegOutB (16 bits)
	RegWrite

	Memory
	MemAddr (16 bits)

 MemData (16 bits)
	MemOut (16 bits)
	MemWrite

	A
	AIn (16 bits)
	AOut (16 bits)
	-

	B
	BIn (16 bits)
	BOut (16 bits)
	-

	C
	CIn (16 bits)
	COut (16 bits)
	-

	Sum
	SumIn (16 bits)
	SumOut (16 bits)
	-

	PC
	PCIn (16 bits)
	PCOut (16 bits)
	PCWrite

	IR
	IRIn (16 bits)
	IROut (16 bits)
	


