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RTL for each instruction

 
- Clock cycles 0, 1, and 2 are the same for all instructions unless noted otherwise

0. if( IEB or WIB = 0) then

1. IR = Mem[PC];  PC = PC + 2;

2. A = Reg[IR[5:3]]; B = Reg[IR[2:0]]
if ( IR[15:12] == opcode) then

Add:

3. ALUOut = A + B;

4. Reg[IR[5:3]] = ALUOut;
Shift Left Logical:

      3. Reg[IR[2:0]] = A << IR[11:3];
Sub:

      3. ALUOut = A – B;

      4. Reg[IR[5:3]] = ALUOut;

Load Upper Constant:

      3. ALUOut = A[7:0] | IR[11:4];
      4. Reg[IR[2:0]] = ALUOut;

Load Lower Constant:

      3. ALUOut = A[15:8] | IR[11:4];

      4. Reg[IR[2:0]] = ALUOut;

Brach if greater than or equal to:

     3. ALUOut = PC + SE[IR[11:6]];

     4. if ( A >= B) then

     5. PC = ALUOut;

Branch if equal:
     3. ALUOut = PC + SE[IR[11:6]];

     4. if ( A == B) then

     5. PC = ALUOut;

Branch to:
     3. ALUOut = PC + SE[IR[11:0]];
     4. PC = ALUOut;

Branch to and link:

      3. R7[15 :0]  = PC; ALUOut = PC + SE[IR[11:0]];

      4. PC = ALUOut ;

Branch to register:

      3. ALUOut = B[15:0];

      4. PC = ALUOut;

Load Word:
      3. ALUOut = Mem[B];

      4. Reg[IR[5:3]] = ALUOut;

Store Word:

      3. ALUOut = A;

      4. Mem[B] = ALUOut;

Accept Input:

      3. Reg[IR[2:0]]  = INPUTReg[15:0];

Assert:
      4. OUTPUTReg[15:0] = B;
MaskI:

      3. IEB = NOT(IEB);

Return from Interrupt:
      3. PC = CO[IPC];

If an interrupt occurs then, the meaning that the first if statement becomes false, the following will occur.

If Interrupt:

0. if(IEB = 0 or WIB = 0) returns false

1. IEB = NOT(IEB);

2. CO[IPC] = PC;

3. PC = CO[interrupt];  INPUTReg[15:0] = DataIn; WIB = 0;

Coprocessor Register File (CO)

	Register Name
	Register No.
	Desciption

	INT0
	00
	Address of Interrupt 0

	INT1
	01
	Address of Interrupt 1

	IPC
	10
	Interrupt Return Address


RTL Components: Inputs, Outputs, and Control Signals
	Component 
	Inputs
	Outputs
	Control Signals

	ALU
	Two 16 bit inputs
	One 16 bit output
	Add/Subtract (1 Bit)

	Memory
	Memory Address (16 bit), Memory Data (16 bit)
	Memory Data 

(16 bit)
	MemWrite (1 Bit)

	Register File
	Two Register Address (3 bit)

RegData (16 bit)
	RegData, 16 Bit
	RegWrite (1 bit)

	Coprocessor Register File
	CO Addr. (4-3bit)

CO Data (16 bit)
	CO Data, 16 bit
	COWrite (1 bit)

	A
	16 bit input
	16 bit output
	None

	B
	16 bit input
	16 bit output
	None

	ALUOut
	16 bit input
	16 bit output
	None

	PC
	PCin (16 bit)
	PCout (16 bit)
	PCwrite

	IR
	IRin (16 bit)
	IRout (16 bit)
	IR write

	INPUTReg
	16 bit input
	16 bit output
	None

	OUTPUTReg
	16 bit input
	16 bit output
	None

	WIB
	Win (1 bit)
	Wout (1 bit)
	Wwrite

	IEB
	None
	IEBout
	IEBwrite

	SE
	SEin(6 bit)

SEin(9 bit)

SEin(12 bit)
	SEout(16 bit)
	None


