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slt $t6, Szero, $tl # 1if S$tl1 > 0, that $t6 = 1, else $t6 =0
addi $t7,S$zero, | # set $t7 =1
beq $t6,5t7, loop # jump if $t6 = 1, that is to say, S$Stl > 0
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bgtz $tl1, loop # repeat if not finished yet.
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10. srHT4s

.data
fibs: .word : # "array" of 20 words to contain fib values
size: .word # size of "array"

temp: .word

.text
la $t0, fibs # load address of array
la $t5, size # load address of size variable
lw S$t5, 0($thH) # load array size
la $t3, temp # load

1w  $t3, 0(St3)
la Std, temp
1w Std, 4(st4)

sw $t3, 0(5$t0) # F[0] = $t3

sw Std, 4($t0) # F[1] = S$t4

addi $tl, S$t5, # Counter for loop, will execute (size-2) times
loop: 1w  $t3, 0($t0) # Get value from array F[n]

1w Std4, 4(5t0) # Get value from array F[n+1]

add $t2, St3, st4 # $t2 = F[n] + F[n+1]

sw S$t2, 8(s$t0) # Store F[n+2] = F[n] + F[n+l1l] in array

addi $t0, $tO, # increment address of Fib. number source
addi $t1, s$ti, # decrement loop counter
slt $t6,Szero, Stl # if Stl > 0, that $t6 = 1, else $St6 = 0
addi $t7, S$zero, # set $t7 =1
beq $t6,$t7,loop # jump if $t6 = 1, that is to say, $tl > 0
out:
j out
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MEMORY INITIALIZATION RADIX=16;
MEMORY INITIALIZATION VECTOR=
20080000,

20040050,

8dad0000,

200b0054,

8d6b0000,

200c0054,

8d8c0004,

ad0b0000,

ad0c0004,

2la9fffe,

8d0b0000,

8d0c0004,

016c5020,

ad0a0008,

21080004,

2129ffff,

1d20£f££f9,

08000011,

DMem &N

MEMORY INITIALIZATION RADIX=16;
MEMORY INITIALIZATION VECTOR=
00000000

00000000

00000000

00000000

00000000

00000000

00000000

00000000

00000000

00000000

00000000

00000000

00000000




00000000

00000000

00000000

00000000

00000000

00000000

00000000

00000014

00000003

00000003

11i E.45 DMem F1 reg $dE N
0x1B8 0O
Ox1A O
0x19 © Ox0 0
0x18 0 0Ox1 0O
0x17 0O Ox2 0
0Ox16 3 0x3 0
0x15 3 Ox4 0
Ox14 20 Ox5 0O
Ox13 20255 Ox6 0O
Ox12 12543 Ox7 0O
0x10 4791 0x9 0
E:E i;"gé OxA 20295
0xD 1131 0xB 7752
0xC €99 0xC 12543
OXB 432 0xD 20
OXA 267 OxE 0
0x9 165 OxF 0
0x8 102 0x10 0
0x7 &3 0x11 o
Ox6 39 0x12 0
0Ox5 24 0x13 0
Ox4 15 Ox14 0
0x3 © 0x15 0
0x2 & Ox16 0O
0x1 3 0x17 ©
0x0 3 Ox18 0O

DMem Regfile
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top.v

module top(

input clk,

input rst n,

)

wire
wire
wire
wire
wire

wire

wire

wire
wire
wire
wire
wire
wire
wire

wire

wire
wire
wire
wire
wire
wire

wire

wire

reg [

wire

wire
wire
wire
wire
wire

wire

ALUSrc;

[
[
[
[

] ALUSrcA;
] ALUSrcB;

] ALUControl;
] ALUResult;

Zero;

[
[
[
[
[
[

] SignExtented;

] RegRdaddrl;
] RegRdoutl;

] RegRdaddr?2;
] RegRdout2;

] RegWdaddr;
] RegWdin;

RegWrite;

RegDst;

[
[
[

] DMemaddr;
] DMemout;

] DMemin;

DMemWrite;

[
[

] IMemRdaddr;
] IMemRdout;

MemtoReg;

[

L T e T o T o T o B |

] Instr;

1 PC=0;
] nextPC;

] Funct;
] IMM16;
Rd;
Rt;
Rs;

[y W R S —

Op;




wire [25:0] JumpIMM;

wire Jump;

wire Branch;

integer first;

// =======P(C========================
always @ (posedge clk or negedge rst n)
if (~rst n) begin first <= 1; PC <= 0; end
else if(first == 1) begin first <= 0; PC <= PC; end
else

PC <= nextPC;

nextpclogic nextpclogic (PC,Jump,JumpIMM,Branch,Zero,SignExtented,nextPC) ;

/ / =====Instruction Memory::::::::::::::::::::::

assign IMemRdaddr = PC >> 2;
//>>2 AKX TMem G MUAER, 4 515, FISERR LM (—Hubk—59) —p
IMem IMem(0O,0,IMemRdaddr,0,0,IMemRdout) ;

assign Instr = IMemRdout;

assign JumpIMM = Instr[25:0];
assign Funct = Instr[5:0];
assign IMM16 = Instr[15:0];
assign Rd = Instr[15:11];
assign Rt = Instr[20:16];
assign Rs = Instr[25:21];

assign Op = Instr[31:26];

// =======Regfile========================

assign RegRdaddrl = Rs;

assign RegRdaddr2 Rt;

mux #(6) MUXRegWdaddr (RegDst,{1'b0,Rt}, {1 'b0,Rd},RegWdaddr) ;

regfile regfile(~clk,rst n,RegRdaddrl,RegRdoutl,RegRdaddr2,RegRdout2,
RegWdaddr,RegWdin,RegWrite) ;

// =========ALU==========================
assign SignExtented = {{16{IMM16[15]}},IMM16};

assign ALUSrcA = RegRdoutl;
mux MUXALUSrc (ALUSrc,RegRdout2,SignExtented,ALUSrcRB) ;
alu alu(ALUSrcA,ALUSrcB,{2'b00,{ALUControl}},ALUResult, Zero);

// =======Control========================

control control(clk,Op,Funct,RegDst,ALUSrc,MemtoReg,RegWrite,DMemWrite,
Branch,ALUControl, Jump) ;




// =======Data Memory========================
assign DMemaddr = ALUResult >> 2;//>>2 HIf[A| [

assign DMemin = RegRdout2;

DMem DMem (DMemaddr,DMemin,~clk,DMemWrite,DMemout) ;

mux MUXtoReg (MemtoReg,ALUResult,DMemout,RegWdin) ;

endmodule
alu.v

parameter //nop
parameter //sign add
parameter //sign_sub
parameter //and
parameter A OR =5'h04; //or
parameter A XOR =5'h05; //xor
parameter A NOR =5'h06; //nor
parameter A SLT =5'h07; //slt
module alu(

input [31:0] alu a,

input [31:0] alu b,

input [4:0] alu op,

output reg [31:0] alu out,

output zero

)

assign zero = (alu out == 32'b0)?1:0;

alwaysQ@ (*)
case (alu op)
A NOP: alu out = 0;
A ADD: alu out = alu a + alu b;

A SUB: alu out = alu a - alu b;
A AND: alu out = alu a & alu b;
A OR : alu out = alu a | alu b;

A XOR: alu out = alu a %~ alu b;

A NOR: alu out ~(alu_a | alu b);
A SLT: //a<b(signed) return 1 else return O;

begin

if(alu_al[31] == alu b[31]) alu out = (alu_a<alu b) ? 32'bl :

/ /TSI, JE N T 2R TR/ 1 E R
else alu out = (alu a[31] < alu b[31]) ? 32'b0 : 32'bl;
/| BFE5 RS
end
default: ;

32'b0;




endcase
endmodule

regfile.v

module regfile(
input clk,
input rst n,
input [5:0] rAddrl,//ihhl 1
output [31:0] rbDoutl,//1%dE 1
input [5:0] rAddr2,//ihll 2
output [31:0] rDout2,//i¥di 2
input [5:0] wAddr,//5iht
input [31:0] wDin,// 5%
input wEna//S1{{f¢

reg [31:0] data [0:63];
integer i;
assign rDoutl=datal[rAddrl];//ik1
assign rDout2=data[rAddr2];//ik2
alwaysQ@ (posedge clk or negedge rst n)//5HIE1L
if (~rst _n)
begin
for (i=0; i<64; i=i+l) datal[i]l<=0;
end
else
begin
if (wEna)
data[wAddr]<=wDin;
end
endmodule

nextpclogic.v

module nextpclogic(
input [31:0] PC,
input Jump,
input [25:0] JumpIMM,
input Branch,
input Zero,
input [31:0] SignExtented,
output [31:0] nextPC
);




wire [31:0] ShiftLeft2;

wire PCSrc;

wire [31:0] PCPlus4;
wire [31:0] PCReq;
wire [31:0] tmpPC;

wire tmpzerol,tmpzero2;//no used

assign ShiftLeft2 = SignExtented << 2;

alu ALUPCPlus4 (PC,4,A ADD,PCPlusé4,tmpzerol);

alu ALUPCOffset(SshiftLeft2,PCPlus4,A ADD,PCBeq,tmpzero2) ;

and (PCSrc,Branch,Zero) ;

mux MUXPC (PCSrc,PCPlus4,PCBeq, tmpPC) ;

mux MUXPC2 (Jump, tmpPC, {{PCPlus4[31:281}, {{ ,JumpIMM}<<?}} ,nextPC) ;
endmodule

control.v

module control (
input clk,
input [5:0] Op, //instr[31:26]
input [5:0] Funct,//instr[5:0]
output reg RegDst,
output reg ALUSrc,
output reg MemtoReg,
output reg RegWrite,
output reg MemWrite,
output reg Branch,
output reg [2:0] ALUContol,
output reg Jump
);
reg [1:0] ALUOp;

always Q@ (*)
begin
case (Op)
://R type
{{RegDst}, {ALUSrc}, {MemtoReg}, {RegWrite}, {MemWrite}, {Branch},
{ALUCP[1:01},{Jump}}= ;
2/ /1w
{{RegDst}, {ALUSrc}, {MemtoReg}, {RegWrite}, {MemWrite}, {Branch},
{ALUCP[1:01},{Jump}}= ;
2/ /sw
{{RegDst}, {ALUSrc}, {MemtoReg}, {RegWrite}, {MemWrite}, {Branch},
{ALUCP[1:01},{Jump}}= ;




1/ /beq
{{RegDst}, {ALUSrc}, {MemtoReg}, {RegWrite}, {MemWrite}, {Branch},
{ALUOP[1:0]1}, {Jump}}= ;
://jump
{{RegDst}, {ALUSrc}, {MemtoReg}, {RegWrite}, {MemWrite}, {Branch},
{ALUOp[1:0]1}, {Jump}}= ;
://addi
{{RegDst}, {ALUSrc}, {MemtoReg}, {RegWrite}, {MemWrite}, {Branch},
{ALUOP[1:0]1}, {Jump}}= ;
default: ;
endcase

end

always @ (*)
begin
case (ALUOp)
://1lw, sw,addi

ALUContol = ;//add
1/ /beq
ALUContol = ;//sub
://R type

case (Funct)
ALUContol = ;//add
ALUContol = ;//sub
ALUContol = ;//and
ALUContol = ;//or
ALUContol = ;//xor
ALUContol = ;//nor
ALUContol = ;//slt

default: ;
endcase
ALUContol = ;//nop
default: ;
endcase
end
endmodule
mux.v
module mux # (parameter WIDTH = ) (

input sel,
input [WIDTH-1:0] dO,
input [WIDTH-1:0] di1,




output [WIDTH-1:0] out

);

assign out = (sel == 1'bl ? dl : dO0);
endmodule

test.v

module test;

// Inputs
reg clk;

reg rst ny

// Instantiate the Unit Under Test (UUT)
top uut (
.clk(clk),
.rst n(rst n),
);
always #10 clk=~clk;
initial begin
// Initialize Inputs
clk = 0;

rst n = 0;

// Wait 100 ns for global reset to finish
#100;

rst n = 1;

// Add stimulus here

end

endmodule




