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peset | pesel | irwe | comsel | alu_bsel | rf_csel | rwe | wen
IF 1 0 1 - - - 0 1
ADDI 0 - 0 10 01 0 1 1
SUB 0 - 0 00 00 0 1 1
LD 0 - 0 - - 1 1 1
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‘include "def.h"
module rfile (

input clk,

input [‘REG_W-1:0] aadr, badr, cadr,

output [‘DATA_W-1:0] a, b,
input [‘DATA_W-1:0] c,
input we);
reg [‘DATA_W-1:0] rf[0:‘REG-1];
assign a = rf[aadr];
assign b = rf[badr];
always @(posedge clk)
if (we) rflcadr] <= c;

endmodule

ZhiE, BHOLEZIDHFV RS, ST,

b,

‘include "def.h"

module poco(

input clk, rst_mn,

input [‘DATA_W-1:0] idatain,
input [‘DATA_W-1:0] ddatain,

output [‘DATA_W-1:0] iaddr, daddr,

output [‘DATA_W-1:0] ddataout,

IhEfi- T, 2 % HH = o £ % Verilog ©

Sk L7 DT



output we_n);

reg [‘DATA_W-1:0] pc;

reg [‘DATA_W-1:0] ir;

reg [STAT_W-1:0] stat;

wire [‘DATA_W-1:0] rf_a, rf_b, rf_c;
wire [‘DATA_W-1:0] alu_b, alu_y;
wire [‘OPCODE_W-1:0] opcode;

wire [‘OPCODE_W-1:0] func;

wire [‘REG_W-1:0] rs, rd;

wire [‘SEL_W-1:0] com;

wire [‘IMM_W-1:0] imm;

wire pcsel, rwe;

wire st_op, bez_op, bnz_op, addi_op, ld_op, alu_op;

wire 1di_op, ldiu_op, ldhi_op, addiu_op;
assign ddataout = rf_a;
assign iaddr = pc;

assign daddr = rf_b;

assign {opcode, rd, rs, func} = ir;

assign imm = ir[‘IMM_W-1:0];

// Decorder

assign st_op = stat[‘EX] & (opcode == ‘OP_REG) & (func == ‘F_ST);
assign 1ld_op = stat[‘EX] & (opcode == ‘OP_REG) & (func == ‘F_LD);
assign alu_op = stat[‘EX] & (opcode == ‘OP_REG) & (func[4:3] == 2°b00);
assign 1di_op = stat[‘EX] & (opcode == ‘0OP_LDI);

assign ldiu_op = stat[‘EX] & (opcode == ‘0OP_LDIU);

assign addi_op = stat[‘EX] & (opcode == ‘0OP_ADDI);

assign addiu_op = stat[‘EX] & (opcode == ‘0P_ADDIU) ;

assign 1ldhi_op = stat[‘EX] & (opcode == ‘0OP_LDHI);

assign bez_op = stat[‘EX] & (opcode == ‘0OP_BEZ);

assign bnz_op = stat[‘EX] & (opcode == ‘0P_BNZ);

assign we_n = “st_op;

assign alu_b = (addi_op | 1di_op) ? {{8{imm[7]1}},imm} :
(addiu_op | 1ldiu_op) ? {8’b0,imm} :
(1dhi_op) ? {imm, 8’b0} : rf_b;

assign com = (addi_op | addiu_op ) ? ‘ALU_ADD:

(1di_op | 1ldiu_op | ldhi_op) ? ‘ALU_THB: func[‘SEL_W-1:0];

assign rf_c = ld_op 7 ddatain : alu_y;

assign rwe = 1ld_op | alu_op | 1ldi_op | ldiu_op | addi_op | addiu_op | ldhi_op ;
assign pcsel = (bez_op & rf_a == 16°b0 ) | (bnz_op & rf_a != 16°b0);



alu alu_1(.a(rf_a), .b(alu_b), .s(com), .y(alu_y));

rfile rfile_1(.clk(clk), .a(rf_a), .aadr(rd), .b(rf_b), .badr(rs),

.c(rf_c), .cadr(rd), .we(rwe));

always @(posedge clk or negedge rst_n)
begin
if('rst_n) pc <= 0;
else if (pcsel)
pc <= pc +{{8{imm[7]}},imm} ;
else if(stat[‘IF])
pc <= pc+l;

end

always @(posedge clk or negedge rst_n)
begin
if('rst_n) ir <= 0;
else if(stat[‘IF])
ir <= idatain;
end
always @(posedge clk or negedge rst_n)
begin
if('rst_n) stat <= ‘STAT_IF;
else
case (stat)
‘STAT_IF: stat <= ‘STAT_EX;
‘STAT_EX: stat <= ‘STAT_IF;
endcase

end

endmodule

TH¥Rabl—FT RIS, REBIZ. VY RY stat TRelEL. 01 TR 7 =y F. 10 TETERT, 2o
O, IFZ0EX %13 2&, stat[IF] l3@a 7 =y FICED 2 &, stat[EX] 1FEITRBICES 2 & 2R
FT. TA-FOEDEHPL LD, BV IATDOET 4 — IV RELUTDOLIICHEET S,

assign {opcode, rd, rs, func} = ir;

assign imm = ir[‘IMM_W-1:0];

K opcode TaH 2 BT 5. CHADPUFOEWH T, CheFa—FLifs, ZoFa— 5 ofER, afhofE
WL DT, R1DEZEMHEIFETS S,

// Decorder

assign st_op = stat[‘EX] & (opcode == ‘OP_REG) & (func == ‘F_ST);
assign ld_op = stat[‘EX] & (opcode == ‘OP_REG) & (func == ‘F_LD);
assign alu_op = stat[‘EX] & (opcode == ‘OP_REG) & (func[4:3] == 2°b00);
assign 1di_op = stat[‘EX] & (opcode == ‘0OP_LDI);

assign ldiu_op = stat[‘EX] & (opcode == ‘OP_LDIU);



assign addi_op = stat[‘EX] & (opcode == ‘0OP_ADDI);

assign addiu_op = stat[‘EX] & (opcode == ‘OP_ADDIU);
assign 1ldhi_op = stat[‘EX] & (opcode == ‘OP_LDHI);
assign bez_op = stat[‘EX] & (opcode == ‘0P_BEZ);
assign bnz_op = stat[‘EX] & (opcode == ‘0P_BNZ);
assign we_n = “st_op;

assign alu b = (addi_op | 1di_op) ? {{8{imm[7]1}},imm} :
(addiu_op | ldiu_op) ? {8’b0,imm} :
(1dhi_op) 7 {imm, 8°b0} : rf_b;

assign com = (addi_op | addiu_op ) 7 ALU_ADD:

(1di_op | 1diu_op | 1dhi_op) ? ‘ALU_THB: func[‘SEL_W-1:0];

assign rf_c = ld_op 7 ddatain : alu_y;

assign rwe = 1ld_op | alu_op | 1di_op | ldiu_op | addi_op | addiu_op | 1dhi_op ;
assign pcsel = (bez_op & rf_a == 16°b0 ) | (bnz_op & rf_a != 16°b0);

Verilog L3~V F T L 7% 7 TRTHICERShZV, 1 OHEESIIFTa—Yoaalc k., 1oRioFMt
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alu alu_1(.a(rf_a), .b(alu_b), .s(com), .y(alu_y));

rfile rfile_1(.clk(clk), .a(rf_a), .aadr(rd), .b(rf_b), .badr(rs),

.c(rf_c), .cadr(rd), .we(rwe));
WEOEDFIV VA Dk TH D, £ pe TH 5,

always @(posedge clk or negedge rst_n)
begin
if(!rst_n) pc <= 0;
else if (pcsel)
pc <= pc +{{8{imm[7]1}},imm} ;
else if(stat[‘IF])
pc <= pc+l;

end

always XHClE, if XAMEZ L DT, pc DHIEONF T L 7T LTRIMSNTWD, £/2. 22 Cld+»
“rncEbND D, VMU 0T, SBEITAREHC D OB E SN, X2 oEESERS TS,

KiE, ir 20 CHIIHE T =y FTCIEHEICEY NENLDOTHEBETHL, 7Habl -2V EEL T, irset
FEERIFHRAICEDN RV EICER SNz,

always @(posedge clk or negedge rst_n)
begin
if('rst_n) ir <= 0;
else if(stat[‘IF])
ir <= idatain;

end
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always @(posedge clk or negedge rst_n)
begin
if('rst_n) stat <= ‘STAT_IF;
else
case (stat)
‘STAT_IF: stat <= ‘STAT_EX;
‘STAT_EX: stat <= ‘STAT_IF;
endcase

end
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