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184 F 54> D Verilog iRk

‘include "def.h"

module mipse( A AES T LA
input clk, rst_n,

input [ DATA_W-1:0] instr,

input [ DATA_W-1:0] readdata,
output reg [ DATA_W-1:0] pc,
output [ DATA_W-1:0] aluout,
output [ DATA_W-1:0] writedata,
output Mwrite);

2ILhRERIL

PR AT T4 DO Verilogitab 252 LEd, T AENTIEL 7 %147
JVRRETRIT,
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DRF—C MRt ES4F. HERALITE>TLS

wire [REG_W-1:0]rsD, rdD, rtD, cadrW,; // LI RAES

wire [OPCODE_W-1:0] opcodeD; // opcode

wire [ SHAMT _W-1:0] shamtD;  // 22D 71— ILFIZRER

wire [ OPCODE_W-1:0] funcD; // functZs—JLF

wire sw_opD, addi_opD, lw_opD, alu_opD, lui_opD,opr_opD; //[Ta—F{E&
wire regwriteD, MtoregD; /I AEUYDEZFRAH . AEJELDRIMER
wire [ OPCODE_W-1:0] alucomD; // ALUDaT K

wire [ IMM_W-1:0] immD; // E&{&

reg [REG_W-1:0] writeregW; /IL U RATFAIADEERAHT—H
wire [ DATA_W-1:0] rd1D, rd2D; /L AR 77 A Lo DZEAHAHELT—42
wire MwriteD; // AR ADEZAHES

reg [REG_W-1:0]rtE, rdE; // L FIXRERT—U~DIATSA LT RAE
reg [ DATA_W-1:0] signimmE, srcaE, writedataE;

wire [ DATA_W-1:0] resultW;

reg [ OPCODE_W-1:0] alucomE;

reg regwritegE, MtoregE, alusrcE, regdstE;

reg MwriteE;
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/* Instruction Fetch Stage */

reg [[DATA_W-1:0] instrD ;

always @(posedge clk or negedge rst_n)
begin

if(Irst_n) instrD <= 0;
else instrD <= instr;
end
always @(posedge clk or negedge rst_n)
begin
if(!rst_n) pc <=0;
clse (S RFELE)
pc <= pc+4;
end

S OFIRTIXENENDAT — % —DDEFEY 22— /LIZ AL TCTWET, FAT—

I T, AN LMD IXInstrDIC ANLE T,
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assign {opcodeD, rsD, D, rdD, shamtD, funcD} = instrD;

assign immD = instrD['IMM_W-1:0];

assign sw_opD = (opcodeD == "OP_SW);

assign lw_opD = (opcodeD == "OP_LW);

assign alu_opD = (opcodeD == "OP_REG) & (funcD[5:3] == 3'b100);
assign addi_opD = (opcodeD == "OP_ADDI);
assign ori_opD = (opcodeD == "OP_ORI);
assign MwriteD = sw_opD;

—BomsLAREL

THRULWOTEER

DAT —Y TIIl» T&E /e 2 Ta—RLEY, SRIOEE T —HOMm 50T
RSN,
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LORBIT7AIILDFEAHL . FIEMESERK.

rfile rfile_1(.clk(clk), .rd1(rd1D), .a1(rsD), .rd2(rd2D), .a2(rtD),
.wd3(resultW), .a3(writeregW), .we3(regwriteW));

assign alucomD = (addi_opD|lw_opD|sw_opD|sb_opD ) ?
"ALU_ADD: ori_opD ? "ALU_OR:
(lui_opD) ? "ALU_THB: funcD;

assign regwriteD = Iw_opD | alu_opD | addi_opD | ori_opD ;
assign MtoregD = lw_opD ;

LORZT AR, B HUIEDAT — P OEHET TN, EZIALIIWAT —I7)»
BDT =Ry E 5 TTOTIEEIESY,
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IATSAVT—ELURAEZADEEAH
always @(posedge clk) begin

rnE <= nD;

rdE <= rdD;

srcakE <=rd1D;

writedataE <= rd2D;

alucomE <= alucomD;

MtoregE <= MtoregD;

alusrckE <= ~alu_opD;

regdstE <= alu_opD;

end
always @(posedge clk) begin
if(ori_opD) signimmE <={16'b0,immD};
else
signimmE <= {{16{immD[15]}},immD} ;
end

DAT =V Tt HLIcL DAY L OAS R BEEAT —VIZEN £, Immediate
DILRHZZ TR TLENET,
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FEMEB DINATSA LD REIANDEEAH
always @(posedge clk or negedge rst_n) begin
if(rst_n) begin
regwritekE <= 0;
MwriteE <= 0; end
else begin
regwriteE <= regwriteD,;
MwriteE <= MwriteD; end
end

Uk caV] . bl b a7 i

ARV RV VPRI SDEZIAE FIEEDBALHIULL TOLLENRDHVET,
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EXF—S Mtk

wire [[DATA_W-1:0] srcbE, aluoutE;

wire [[REG_W-1:0] writeregE;

reg [ REG_W-1:0] writeregM;

reg [ DATA_W-1:0] writedataM, aluoutM;

reg regwriteM, MtoregM, MwriteM;

assign srcbE = alusrcE ? signimmE : writedataE;

assign writeregE = regdstE ? rdE: rtE;

alu alu_1(.a(srcak), .b(srcbE), .s(alucomE), .y(aluoutE));

DRT—UTERLI-ES

FES1Z1T7E0D TR E !

EAT =Y TEHDAT =V TAERLILT —H (B B afllo THEZITVET,
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INATSALOREDEERTE
always @(posedge clk) begin
aluoutM <= aluoutE;
MtoregM <= MtoregE;
writedataM <= writedataE;
writeregM <= writeregE;
end
FEMES LWLV 2vhEF+5
always @(posedge clk or negedge rst_n) begin
if(!rst_n) begin
regwriteM <= 0;
MwriteM <= 0; end
else begin
regwriteM <= regwriteE;
MwriteM <= MwriteE; end
end

[FARIZ AT TA LV D AZIZ AN TIRD AT —VITENFT,
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reg [ DATA_W-1:0] readdataW, aluoutW;

reg regwriteW, Mtoreg\W;

assign aluout = aluoutM; HhES

assign writedata = writedataM;

assign Mwrite = MwriteM,

always @(posedge clk) begin
readdataW <= readdata;

aluoutW <= aluoutM;
MtoregW <= MtoregM; INAT AL TORA~DIE

F—HAEYZHT B

DEF

writeregW <= writeregM;

end

always @(posedge clk or negedge rst_n) begin
if('rst_n) regwriteW <= 0;
else regwriteW <= regwriteM;

end

MAT — I TIIAEVNZT 7 EALET, AV T AEMRIEAS FTREE, T AR
FTITWET,
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assign resultW = MtoregW ? readdataW: aluoutW;
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