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TNTIE, 7¥aLb L —F<v % Verilog Tadib L TH &I,

SETH. ALUSTERTH 72720, opcode lFTD T3y M2 ALUDOavw R LTHE-T, HEIEST
WAL T LT TR, Ll @fdMiATLlb e, @apllbl TT— 4 /XADT — Z OFNEHIE T 5 4
BRHLH, ChBHPIGRLzay -5 Thb, 2 ba—Fid, F7 opcode DE DY g (Fa—K) 95,

wire [‘OPCODE_W-1:0] opcode;
wire [“ADDR_W-1:0] operand;

wire op_st, op_bez, op_bnz, op_addi ;

assign idatain = imem[pc];

assign {opcode, operand} = idatain;

assign op_st = opcode == ‘0P_ST;
assign op_bez = opcode == ‘0P_BEZ;
assign op_bnz = opcode == ‘0OP_BNZ;
assign op_addi = opcode == ‘0OP_ADDI;

EFRRoa—RTik ;HAEYDN6FHATE e 2 — K (idatain) © 7 4 ¥y b % opcode, Fhi4 by h%&
operand & L CH#td 5, Z L Copcode ZFTEDE y hXF - KL T, ThZhoasz2iHpT 5,

RICHIE a2 FEL Th L D, DiEmslE. DIEaSRITRIC MDA L 72D &, pe lCTROYE D operand %
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wire pcsel, pcset;
wire [‘INST_W-1:0] nextpc;
assign pcsel = (op_bez & acc == 0 )| (op_bnz & acc != 0);

assign nextpc = pcsel 7 operand : pc + 1;

always @(posedge clk or negedge rst_n)



begin
if(!rst_n) pc <= 0;
else if (pcsel) pc <= nextpc;
else pc <= pc + 1;

end

ZOHERL, NVF TV IHTRD pe ZEAT, ZhEHESQAGRTDVBIRMICERBT SN TS, Ll Zhid
FRIZRAEE TH 5 nextpe X pesel WALECHE THL VWAL, 2T, B XPICSHEZEEL TY R,

always @(posedge clk or negedge rst_n)
begin
if(!rst_n) pc <= 0;
else if (op_bez & (accum == 0) | op_bnz & (accum != 0))
pc <= operand;
else pc <= pc + 1;

end

COHEE, SN F TV IV OEER if TPFOXGTRLTLES> TS, SEIFZOFVRBELNBEWEAS S, &
IR A OEITHEICIE, ST a5 & [ARRIC. accum |F ALU oOfEEHE 22y MLV, MTEZ DL accset % 0
T HREMNH L, LML, Znb, Logtid RIS, D SH S aceset ZEFHRL 22T,

always @(posedge clk or negedge rst_n)
begin
if('rst_n) accum <= 0;
else if(lop_st & 'op_bez & !op_bnz ) accum <= alu_y;

end

CEFIFEW, INT, ST TYH BEZTYH BNZ THRWaS Tl alu CEMEL /A% accum iCky h LT3,

O LI, LY AZITHT HEREL. if XPRHARER O T, FiEE S FEI L, INVFT LIV OFEELE
LW TRALOBWVEENTE S, L, if XHORGBEHICD TEL &, ﬁ‘chau@*ﬁb\f:&)\ el
MR EEMEERBLALAVNEVWGEELH L, Z00% EHELI L. EAOBKEOEHBAICAY, FARLT S 2000
DO FEREDITEOTAL L,

RIS, AI—FT4TA Mg ADDI 255 L L5, Z fﬁ“ TIEHET, AT RELRBHHBRT 2 40EN D 5,
ZhiE, Verilog TIIHEVRL LE8EZFIH L TUATO L D ICEL,

{{8{operand[7]3}}, operand}

Z DOE T operand O Fg LBy MY 8l operand BRIGESE SN S, RICALU o b AWHOSVF T L 74
ZLTO L5 5,

wire [‘DATA_W-1:0] alu_b;
assign alu_b = op_addi ? {{8{operand[7]}},operand} : ddatain;

RIS, ALU o % ADDI sy EATREICHIE (110) ISRRE T HE0BIILA T OM Y TH 5.,

wire [‘SEL_W-1:0] com;
assign com = op_addi ? ‘ALU_ADD : opcode[‘SEL_W-1:0];
alu alu_1(.a(accum), .b(alu_b), .s(com), .y(alu_y));



k% £ L O TCUTITRT,

‘include "def.h"

module accum(

input clk, input rst_n,
output [‘DATA_W-1:0] accout);

reg [‘DATA_W-1:0] accum;

reg [‘ADDR_W-1:0] pc;

reg [‘DATA_W-1:0] dmem [‘DEPTH-1:0];
reg [‘INST_W-1:0] imem [‘DEPTH-1:0];

wire [‘DATA_W-1:0] alu_y;

wire [‘DATA_W-1:0] alu_b;

wire [‘DATA_W-1:0] ddatain;

wire [‘OPCODE_W-1:0] opcode;

wire [‘INST_W-1:0] idatain;

wire [“ADDR_W-1:0] operand;

wire we;

wire op_st, op_bez, op_bnz, op_addi ;
wire [‘SEL_W-1:0] com;

assign idatain = imem[pc];

assign {opcode, operand} = idatain;

assign op_st = opcode == ‘0P_ST;
assign op_bez = opcode == ‘0OP_BEZ;
assign op_bnz = opcode == ‘0OP_BNZ;
assign op_addi = opcode == ‘0P_ADDI;

assign ddatain = dmem[operand];
assign we = op_st;
always @(posedge clk)

if (we) dmem[operand] <= accum;

assign accout = accum;
assign com = op_addi ? ‘ALU_ADD : opcode[‘SEL_W-1:0];
assign alu_b = op_addi ? {{8{operand[7]}},operand} : ddatain;

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

always @(posedge clk or negedge rst_n)
begin

if(!rst_n) pc <= 0;

else if (op_bez & (accum == 0) | op_bnz & (accum != 0))
pc <= operand;

else pc <= pc + 1;



end

always @(posedge clk or negedge rst_n)
begin
if('rst_n) accum <= 0;
else if(lop_st & 'op_bez & 'op_bnz ) accum <= alu_y;

end

endmodule
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#STEP

rst_n <= ‘DISABLE_N;
#(STEP*50)
$finish;
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0001_00000000 // LD O
0110_00000010 // ADD 2
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0001_00000011 // LD 3
1100_11111111 // ADDI #-1
1000_00000011 // ST 3
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