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assign st_op = (opcode == ‘OP_REG) & (func == ‘F_ST);
assign 1ld_op = (opcode == ‘OP_REG) & (func == ‘F_LD);
assign jr_op = (opcode == ‘OP_REG) & (func == ‘F_JR);
assign alu_op = (opcode == ‘OP_REG) & (func[4:3] == 2’b00);
assign 1di_op = (opcode == ‘0OP_LDI);
assign ldiu_op = (opcode == ‘0OP_LDIU);
assign addi_op = (opcode == ‘0P_ADDI);
assign addiu_op = (opcode == ‘0OP_ADDIU);
assign 1ldhi_op = (opcode == ‘0OP_LDHI);
assign bez_op = (opcode == ‘0P_BEZ);
assign bnz_op = (opcode == ‘0OP_BNZ);
assign bpl_op = (opcode == ‘0OP_BPL);
assign bmi_op = (opcode == ‘0P_BMI);
assign jmp_op = (opcode == ‘0P_JMP);
assign jal_op = (opcode == ‘0P_JAL);

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

assign com = (addi_op | addiu_op ) ? ‘ALU_ADD:
(1di_op | ldiu_op | 1ldhi_op) ? ‘ALU_THB: func[‘SEL_W-1:0];



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

alu alu_1(.a(rf_a), .b(alu_b), .s(com), .y(alu_y));
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function [‘FUNC_ALU-1:0] aludec; // rwe, rf_c, com, alu_b, cadr
input [‘OPCODE_W-1:0] opcode, func;
input [‘DATA_W-1:0] alu_y, ddatain, rf_b, pc;
input [‘REG_W-1:0] rd;
input [‘IMM_W-1:0] imm;
reg [‘DATA_W-1:0] pci;
begin
pcl = pc + 1;
case (opcode)
‘OP_REG:
if (func == ‘F_LD)
aludec = {‘ENABLE, ddatain, func[‘SEL_W-1:0], rf_b, rd};
else if (func[4:3] ==2’b00)
aludec = {‘ENABLE, alu_y, func[‘SEL_W-1:0], rf_b, rd};
else aludec = {‘DISABLE, alu_y, func[‘SEL_W-1:0], rf_b, rd};
‘OP_LDI: aludec = {‘ENABLE, alu_y, ‘ALU_THB, {{8{imm([7]}},imm},rd} ;
‘OP_LDIU: aludec {‘ENABLE, alu_y, ‘ALU_THB, {8°’b0,imm}, rd} ;
‘OP_LDHI: aludec = {‘ENABLE, alu_y, ‘ALU_THB, {imm,8’b0},rd} ;
‘OP_ADDI: aludec = {‘ENABLE, alu_y, ‘ALU_ADD, {{8{imm[7]}},imm},rd} ;
‘OP_ADDIU: aludec = {‘ENABLE, alu_y, ‘ALU_ADD, {8’b0,imm},rd} ;
‘OP_JAL: aludec {‘ENABLE, pcl, func[‘SEL_W-1:0], rf_b, 3’b111} ;
default: aludec = {‘DISABLE, alu_y, func[‘SEL_W-1:0], rf_b, rd} ;

endcase
end

endfunction

assign {rwe, rf_c, com, alu_b, cadr} =
aludec(opcode, func, alu_y, ddatain,

rf_b, pc, rd, imm);
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// PC nexT
function [‘DATA_W-1:0] pcnext; // rwe, rf_c, com, alu_b, cadr
input [‘OPCODE_W-1:0] op; // reg for function
input [‘BODY_W-1:0] body;
input [‘DATA_W-1:0] pc;
input [‘DATA_W-1:0] rf_a;
if (op==‘0P_JAL| op == ‘0OP_JMP)
pcnext = pc +{{56{body[10]}},body}+1 ;
else if ((op==‘0OP_BEZ & rf_a == 16°b0 ) | (op==‘0OP_BNZ & rf_a != 16°b0) |
(op==‘0P_BMI & rf_a[15] == 1 ) | (op==‘0OP_BPL & rf_a[15] == 0))
pcnext = pc +{{8{body[7]1}},body[7:0]}+1 ;
else if ((op==‘0P_REG)&(body[4:0]==‘F_JR))
pcnext = rf_a;
else
pcnext = pc+l;

endfunction

always @(posedge clk or negedge rst_n)
begin
if('rst_n) pc <= 0;
else
pc <= pcnext(opcode,idatain[‘BODY_W-1:0], pc, rf_a);

end
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reg [‘DATA_W-1:0] rf_c; //wire for always
reg [‘DATA_W-1:0] alu_b; //wire for always
reg [SEL_W-1:0] com; //wire for always
reg [‘REG_W-1:0] cadr; //wire for always
reg rve; // wire for always

always @( * ) begin
case (opcode)
‘OP_REG:

if (func == ‘F_LD) begin
rwe <= ‘ENABLE; rf_c <= ddatain; cadr <= rd;
com <= func[‘SEL_W-1:0]; alu_b <= rf_b; end

else if (func[4:3] == 2°b00) Dbegin
rwe <= ‘ENABLE; rf_c <= alu_y; cadr <= rd;
com <= func[‘SEL_W-1:0]; alu_b <= rf_b; end

else begin

rwe <= ‘DISABLE; rf_c <= alu_y; cadr <= rd;

func[‘SEL_W-1:0]; alu_b <= rf_b; end

com <
‘OP_LDI: begin

rwe <= ‘ENABLE; rf_c <= alu_y; cadr <= rd;

‘ALU_THB; alu_b <= {{8{imm[7]}},imm} ; end

com <
‘OP_LDIU: begin

rwe <= ‘ENABLE; rf_c <= alu_y; cadr <= rd;

com <= ‘ALU_THB; alu_b <= {8’b0,imm} ; end
‘OP_LDHI: begin

rwe <= ‘ENABLE; rf_c <= alu_y; cadr <= rd;

com <= ‘ALU_THB; alu_b <= {imm,8°b0} ; end
‘OP_ADDI: begin

rwe <= ‘ENABLE; rf_c <= alu_y; cadr <= rd;

com <= ‘ALU_ADD; alu_b <= {{8{imm[7]}},imm} ; end
‘OP_ADDIU: begin

rwe <= ‘ENABLE; rf_c <= alu_y; cadr <= rd;

com <= ‘ALU_ADD; alu_b <= {8’b0,imm} ; end
‘OP_JAL: begin

rwe <= ‘ENABLE; rf_c <= pc+l; cadr <= 3°bl11l;

com <= func[‘SEL_W-1:0]; alu_b <= rf_b ; end
default: begin

rwe <= ‘DISABLE; rf_c <= alu_y; cadr <= rd;

com <= func[‘SEL_W-1:0]; alu_b <= rf_b ; end

endcase
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