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reg [‘STAT_W-1:0] stat;

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
gooooooooooobooooboooooooooooo

‘define STAT_W 2

‘define STAT_IF ‘STAT_W’bO1
‘define IF 1°b0

‘define STAT_EX ‘STAT_W’b10
‘define EX 1°bil
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stat[‘IF]
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stat [ ‘EX]

OO0 (1)000 EXOOOOUOOOOUOOO0O0OUOO0O0O0O00o0O00oo0o0ooooooooooooooooo
(one-hot counter) 000 0000000000000 0O0OO0O0OOOIFOOUOD pcO0O0O0DEXODOOOOOODO
ooooo0obo0o BOOOoOOoOoooboooobooboobooboooobooobo

assign addr = stat[‘IF] 7 pc: rf_b;
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module poco(

input clk, rst_m,

input [‘DATA_W-1:0] datain,

output [‘DATA_W-1:0] addr,

output [‘DATA_W-1:0] dataout,

output we);

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_a, alu_b, alu_y;

wire [‘OPCODE_W-1:0] opcode;

wire [‘OPCODE_W-1:0] func;

wire [‘REG_W-1:0] rs, rd, cadr;

wire [‘SEL_W-1:0] com;

wire [‘IMM_W-1:0] imm;

wire [“JIMM_W-1:0] jimm;

wire pcset, rwe;

wire st_op, bez_op, bnz_op, bmi_op, bpl_op, addi_op, ld_op, alu_op;
wire 1ldi_op, ldiu_op, 1ldhi_op, addiu_op, jmp_op, jal_op, jr_op, b_op, j_op;
assign dataout = rf_a;

assign addr = stat[‘IF] 7 pc: rf_b;

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

assign imm = ir[‘IMM_W-1:0];

assign jimm = ir[‘JIMM_W-1:0];
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// Decorder

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

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

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

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

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

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

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

assign bpl_op = stat[‘EX] & (opcode == ‘OP_BPL);

assign bmi_op = stat[‘EX] & (opcode == ‘0OP_BMI);

assign jmp_op = stat[‘EX] & (opcode == ‘0OP_JMP);

assign jal_op = stat[‘EX] & (opcode == ‘0OP_JAL);

assign we = st_op;
assign b_op = bez_op | bnz_op | bpl_op | bmi_op;
assign j_op = jmp_op | jal_op ;
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assign alu_a = (stat[‘IF] | b_op | j_op | jr_op ) ? pc : rf_a;

assign alu_b = stat[‘IF] 7 16°bl:



(addi_op | 1di_op | b_op) ? {{8{imm[7]13}},imm} :
(addiu_op | 1ldiu_op ) 7 {8°b0,imm} :

(j_op) 7 {{5{jimm[10]}},jimm} :

(ldhi_op) ? {imm, 8’b0} : rf_b;

assign com = (stat[‘IF] | addi_op | addiu_op | b_op | j_op ) 7 ‘ALU_ADD:
(1di_op | 1diu_op | 1dhi_op) ? ‘ALU_THB:
(jr_op) 7 ‘ALU_THA : func[‘SEL_W-1:0];

assign rf_c = ld_op 7 datain : jal_op 7 pc : alu_y;

assign rwe = 1ld_op | alu_op | 1di_op | 1ldiu_op | addi_op | addiu_op | 1ldhi_op
| jal_op ;

assign cadr = jal_op ? 3’blll : rd;

alu alu_1(.a(alu_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(cadr), .we(rwe));
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Combinational area: 38234.000000
Noncombinational area: 18272.000000
Net Interconnect area: undefined (No wire load specified)
Total cell area: 56506 .000000
Total area: undefined
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assign
assign
assign
assign
assign
assign
assign
assign
assign
assign
assign
assign
assign
assign

assign

st_op = (opcode == ‘OP_REG) & (func == ‘F_ST);
1d_op = (opcode == ‘OP_REG) & (func == ‘F_LD);
jr_op = (opcode == ‘OP_REG) & (func == ‘F_JR);
alu_op = (opcode == ‘0P_REG) & (func[4:3] == 2’b00);
1di_op = (opcode == ‘0P_LDI);

ldiu_op = (opcode == ‘0P_LDIU);

addi_op = (opcode == ‘0P_ADDI);

addiu_op = (opcode == ‘0OP_ADDIU);

1dhi_op = (opcode == ‘OP_LDHI);

bez_op = (opcode == ‘0P_BEZ);

bnz_op = (opcode == ‘0OP_BNZ);

bpl_op = (opcode == ‘0OP_BPL);

bmi_op = (opcode == ‘0P_BMI);

jmp_op = (opcode == ‘0P_JMP);

jal_op = (opcode == ‘0P_JAL);

00 ALUODOO alua,

alubOecom 000000000 (reg.a,regb,regcom) 000000

always @(posedge clk) begin
if(stat[‘ID]) begin

reg_ b <=

reg_a <=

alu_b;

rf_a;

reg_com <= com;



end

end
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assign rf_c = ld_op 7 datain : jal_op 7 pc : alu_y;
assign rwe = stat[‘EX] & (ld_op | alu_op | 1ldi_op | 1ldiu_op |

addi_op | addiu_op | 1dhi_op) | (stat[‘ID] & jal_op) ;
assign cadr = jal_op 7 3’bl1l : rd;

ubooobo 3gboooooboo

always @(posedge clk or negedge rst_n)
begin
if(lrst_n) stat <= ‘STAT_IF;
else
case(stat)
‘STAT_IF: stat <= ‘STAT_ID;
‘STAT_ID: if(bnz_op | bez_op | bpl_op | bmi_op | jal_op |
jmp_op | jr_op ) stat <= ‘STAT_IF;
else stat <= ‘STAT_EX;
‘STAT_EX: stat <= ‘STAT_IF;
endcase

end

gbO000stat 300000000O0O0O0OO0OO
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always @(posedge clk or negedge rst_n)
begin
if(lrst_n) pc <= 0;
else if (stat[‘IF])
pc <= pc+l;
else if ((bez_op & rf_a == 16°b0 ) | (bnz_op & rf_a != 16°b0) |
(bpl_op & "rf_al15]) | (bmi_op & rf_a[15]))
pc <= pc +{{8{imm[7]}},imm} ;
else if (jmp_op | jal_op)
pc <= pc + {{5{ir[10]1}},ir[10:0]};
else if (jr_op)
pc <= rf_a;

end

gooooo20000 POCOODOOOOOO

30000 prpocoOdnOnO

booobooooboobooobooooobooooboooob 200000000bO000O0DbO0OnOOg
OO000D00000000000D00000 3nsecOD slackO METOODOOOOOODOOOOO 333MHzOOO



Oo0O0O0O cCcpPIODOOOOOOOOBNE, BEZ, BMI, BPL, JMP, JR, JALOOOOOOOOOOO 2000000
o000 3000ooo0oooooOoooopgcerlIOOodoooogooooooon
0000000000000030%0000000000000000 CPIOODOO0ODOOOO

CPI =2%x03+3%x07=27

00000 (MHz)O CPIOOO0OMIPSOOOOOOOOOOOOOOOOO333/2.7=123.300000000
0100000200000 125MIPSO00O000O0OO0O0OO0OOO0OO 35%0000125.7MIPSO0O0O0OO0O
gooobooogon

obooobooooboon

Combinational area: 47794 .000000
Noncombinational area: 21808.000000
Net Interconnect area: undefined (No wire load specified)
Total cell area: 69602.000000
Total area: undefined
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