[image: image1.png]1. Sketch the ASM chart of the state machine. [10 Marks]
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[image: image3.png]2. Write a programme to: [50 Marks in total and 10 Marks each]
a. Load the data stored in locations X and Y of the data memory into registers P and Q.
b. Add register P with constant 6 and store the result in the register R.
c. If the result in registers Q and R is equal to each other, then branch to instruction a.
d. Store the result in the register R into the memory location 24.

€. Jump to instruction a.




指令如下：
[image: image4.png]// words 0-15 used for instruction memory

Memory[0]=32'510001100000001000000000001011000
Memory[1]=32'510001100000001010000000001011100;
Memory[2]=32'510001100000000010000000001111100

2 b00D0000010000001001 1000000100000,
Memory[4]=32'500010000101001101111111111111011
Memory[5]=32'510101100000001100000000001100000
Memory[6]=32"500001000000000000000000000000000

Memozy[3]

//#3%4% Operation 2
//#%%4% Operation 2
//Load locations 31
//#3#4% Operation b
//#3#4% Operation o
//#3%4% Operation d
//#%### Operation e

of the data memory into registers 1




[image: image5.png]3. Simulate your program. To test instructions d and e, you need to change the data in the
data memory at some stage. [10 Marks]




指令仿真图（Q=R后跳转到起始地址）
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指令仿真图（Q/=R,存储R到mem[24],后跳转到起始地址）
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[image: image9.png]4. Add code to support R-type instructions such as AND, OR, sub, slt, and NOR, and
simulate the instruction specified for each student in the attached table. [20 Marks]



[image: image10.png]Hlelse if (opcode == R_Type) case (IR[5:0]) //case for the various R-type instru

6'b100100: ALUOUT = A & B;  //AND operation
6'b100101: ALUOUE = A | B;  //OR operation
6'b100111: ALUOUS = ~(A | B); //NOR operacior

6'5100010; ALUOuE = A - B;  //sub operation
6'101010: ALUOut = A < B ? 1:0://slc operation

32: ALUOut= & + B //add operation

default: ALUOut= A; //other R-type operations: subtract, SLT, etc.





减法仿真（bbbbbbbb-55555555=66666666）：
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[image: image12.png]5. Add some extensions to cope with the exceptions when an opcode not supported by this
MIPS-lite processor is detected or PC goes into an address for data memory. [10 Marks]




[image: image13.png]=

//3dd some extensions to cope with the exceptions when an opcode not supported by this
//MIPS-lite processor is detected or BC goes into an address for data memory.
//error

Blalvays @(posedge clock or posedge reset) begin
if (resec)

else//parameter R_Type = 6'b000000, LW = 6'b100011, SW = 6'b101011, BEQ=6'H000100,
1f (opcode!=R_Type && opcode!=LW && opcode!=SW && opcode!=BEQ && opcode!=J)

*b000010;





