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8 //15-12 11-8 7-4 3-0
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10 //BEARWT:
11  //ADD R1,R2,R3
12 // =>R3 =Rl + R2;
13 //suB5apD—E
14 //
15 //INC:
16 //INC R1,0,RL
17 // => Rl = RL +1;
4 P Compile Design 18 7/

b P Anelyss 8 Synthess 19  //DEC,R1,0,R1

> B Fiter (lace &Route)
b B Assembler (Generate programming{| 20 // => RL = R1 -1
> I TmeQuestTrming Anlysis 21 Bmodule cpu(
b B EDANetist Writer 22 input wire clk,
4 Program Device (Open Programmer) 23 input wire rst_n,
= V24 output [15:0] alu Res
25 )i
26
27 wire [15:0] inst;
28 wire [15:0] BC;
29
30 wire [3:0] Opcode;
31 wire [3:0] aluop;

32 wire [15:0] imm;
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Bmodule alu(

output zero //EEBREA0

)i

always @(*) //ZEBE

begin

case (aluop)

/IBREE

4'p0000 : aluRes
4'p0001 : aluRes
4'p0010 : aluRes
4'p0011 : aluRes
//EBEE

4'p0100 : aluRes
4'p0101 : aluRes
4'p0110 : aluRes

.

[3:0] aluop, //EEER
[15:0] inputl, //#{E#11
[15:0] input2, //#{E#2
0] alures, //EEBER

inputl
inputl
inputl
inputl

inputl
inputl
inputl

[
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P

input2;//#H0
input2;/ /R
1;  //m1
1 //EL

input2;//:EE5
input2;//E8H

input2;//F 5
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@ FullComplaton was successful (35 warnings)
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Running Quartus IT 64-Bit Fitter
Command: quartus_fit --read_settings_files=off --write_settings_files=off cpu -c cpu
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Testbench
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module cpu_vlg_tst();

reg clk;
reg rst_n;

// wires

wire [15:0] alu Res;

"
LU UE WM

// assign statements (if any)
11 Hcpu il (

12 |// port map - connection between master ports and signals/registers
13 .alu Res(alu Res),
14 .clk(clk),

15 .rst_n(rst_n)

16 5

17  initial

18 BEbegin

19 |rst_n=0;

20 |#100;

21 |rst_n=1;

22 |end

23

24 always

25 Bbegin

26 |clk=0;

27 |#10;

28 |clk=1;

29 |#10;

30 ‘end

31 endmodule





仿真图
顶层仿真图
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initial begin

inst mem[0]<=16'h2101;
inst mem[1] 6'h2101;
inst _mem[2] 6'h2101;
inst mem[3]<=16'h2202;
inst _mem[4] 6'h2202;
inst _mem[5] 6'h0123;|
inst mem[6]<=16'h1124;
inst mem[7]<=16'h3303;
inst mem[8]<=16'h5345;
end





//微程序内容如下：

//2101  # INC R1   结果：R1 =1

//2101  # INC R1   结果：R1 =2

//2101  # INC R1   结果：R1 =3

//2202  # INC R2   结果：R2 =1

//2202  # INC R2   结果：R1 =2

//0123  # ADD R1,R2,R3   结果：R3 =2 + 3 = 5

//1124  # SUB R1,R2,R4   结果：R4 =3 -2 =1

//3303  # DEC R3  结果：R3 =5 -1 = 4

//5345  # OR R3,R4,R5   结果：R5 =4 | 1 = 5

运算器仿真
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控制器仿真
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指令存储器仿真
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程序计数器仿真
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寄存器组仿真
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