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[* testbench for cpu.v */
‘timescale lus/ lus
nmodul e testBench;

par anet er
STEP = 1;

reg cl ock, reset;
reg [7:0] iport;
wire [7:0] oport;

/* cpudM-"BM-"Ra,M-"K&a¥2:M-"MaM-"C¢aM-"B, aM-"C¥aM-"C¥aM-"C«adM-"A"aAM-"AM-"WaM-"A!a®
£&'M—"@ */
cpu mycpu(
.clock(clock), .reset(reset),
.inputPort(iport), .outputPort(oport)

al ways begi n #(STEP) cl ock=~cl ock; end

initial begin
$dunpfi | e( " tmp.ved”) ;
$dunpvar s(0, t est Bench) ;
$di spl ay("timeclk iport oport" ) ;
$noni tor ("%4d %b %d %d", $time, cl ock, i port, oport);
end

initial begin
#STEP cl ock=0; r eset =0; i por t =4; //iporteeM-"\M-"@8&08aM-" @122
#(2*STEP) reset =1,
#(1024* STEP) $fi ni sh; //gM-"DjéM-"YM-"PaM-"C«aM-"C¥aM-"CM-"WaeM-YM-"BaAM-"A""]
24aM-"B1aM-"CM-"FaM-"CM-"CaM-"CM-"WaM-"A8¢cuM-"Ba°M-"F
end
endnodul e
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/*CPU(top module)*/ assi gn ix = DM[ixAddress];
‘include " instructionSet.h" assi gn iy = DM[iyAddress];
assi gn cs=currentState;
nmodul e cpu(clock,reset, inputPort, outputPort); assi gn d_i=DM[0];
assi gn d_j=DM[1];
par anet er assi gn d_k=DM[2];
InstructionFetch = 2'b00, assi gn d_sum = DM[4];
InstructionDecode= 2'b01, assi gn d_n =DM[5];
Execute = 2'b11,
WriteBack = 2'b10; /* CPUAM-"FM-"E&AM-"PM-"DaM-"C¢aM-"B, AM-"C¥aM—-"CYaM-"C«éM-"VM-"SaeM-"N¥¢TM-"Z */
mux2tol_8bit mpx1( .sel(ir[18]), .d0(8’h00), .d1(ix), .y(mpxlout));
par anet er adder8 dataAddress1( .a(mpxlout), .b(ir[15:8]), .c(dmy), .s(dRA));
IMSIZE =15, /la, M-"JéEM-"YM-"P256word &M-"CM-"WaM-"C-a8M-"B°aM-"COaM-"C aM-"Cja mux4tol_8bit mpx2( .sel(ir[19:18]), .d00(ir[15:8]), .d01(acc), .d10(dataReg),
M-~C¢aM-"C? .d11(dataReg), .y(alub));

DMSIZE = 255, //AM-"[°PA®M-"ZaM-"@wu256byte AM-"CM-"GEM-"C%aM-"B¢aM-"CijaM-"C¢aM-"C
a

InstWIDTH = 24, /AM-"QY28»uéM—"U*24bitAM-"[Pa®M-"Z
DataWIDTH = 8, /[AM-"CM-"GaM-"C%aM—-"B¢ éM~-"U«8bit
oport = 240, /' FO

iport = 241, II'F1

ixAddress = 242, II'F2

iyAddress = 243; II'F3

i nput clock, reset;
i nput [DataWIDTH-1:0] inputPort;
out put [DataWIDTH-1:0] outputPort;

wi r e clock, reset;
Wi r e [DataWIDTH-1:0] inputPort;
reg [DataWIDTH-1:0] outputPort;

r eg [InstWIDTH-1:0] IM [0:IMSIZE];
r eg [DataWIDTH-1:0] DM [0:DMSIZE];

llInstruction(Program) Memory
/IData Memory

r eg [1:0] currentState,nextState;
r eg [DataWIDTH-1:0] pc;
reg [InstWIDTH-1:0] ir;

r eg [DataWIDTH-1:0] acc;

wi r e [DataWIDTH-1:0] ix,iy;

reg [1:0] flag; Il {Zero,Carry}
wi r e [1:0] cz;

r eg [DataWIDTH-1:0] dataReg; /ldata Reg
wi r e [DataWIDTH-1:0] mpxlout, mpx2out, mpx3out;
wi r e [DataWIDTH-1:0] dRA,dWA; /ldata Read Address, dataWriteAddress

reg [3:0] alucmd;

wi r e [DataWIDTH-1:0] alub,aluout;
reg csel;

wi r e aluc;

wi r e pcsel;
wi r e [DataWIDTH-1:0] mpxpcout,nextpc;
wi r e [DataWIDTH-1:0] d_iport,d_oport;
wi r e [DataWIDTH-1:0] d_sum,d_n;
Wi r e [DataWIDTH-1:0] d_i,d_j,d_k;

wi re [1:0] cs;

I* DebuggM-"T 8¢, jAM—"OesgeM-"ZAM-"2AM-"BM-"J&aY2M-"SaM-"A| */
assi gn d_oport = DM[oport];
assi gn d_iport = DM[iport];

mux2tol_8bit mpx3( .sel(ir[16]), .dO(8’h00), .d1(iy), .y(mpx3out));
adder8 dataAddress2( .a(mpx3out), .b(ir[7:0]), .c(dmy), .S(dWA));

mux2tol_1bit mpxc( .sel(csel), dO(l b0), .d1(flag[1]), .y(aluc));
B,SUC carry-indM-"G|¢cM-"PM
alu8 alu(.cmd(alucmd), .a(acc), b(alub) .c(aluc), .czflag(cz), .f(aluout) );

/IADD,ADC,SU

assi gn pcsel = (ir[23:20]=="B) & ( !ir[19] & !ir[18] | ir[19] & flag[1] | ir[1
8] & flag[0]) ;
mux2tol_8bit mpxpc( .sel( pcsel ), .dO(8'b1), .d1(ir[7:0]), .y(mpxpcout));
adder8 nextAddress( .a(pc), .b(mpxpcout), .c(dmy), .s(nextpc));

/* */
/* AM-"E¥aM— ANIM—"e™ a-M-"PaM-"A®¢M-"J{eeM-"EM-"KaM-"BM-"RaM-"OM-"Va¥:M-"W,aM-"G°&
M-~IM-"[¢c«” &-M-"PaM-"A ¢cM-"JaeM-"EM-"KGM-"BM—-"RaM-"G°aM-"IM—"[ */

al ways @(posedge clock) begi n

DM([iport] <= inputPort;

outputPort <= DM[oport];

end

I* */
/* AM-"C3aM—"B»aM-"CM-"CaM-"CM-"H&;¢, jaM-"0*aM-"OM-"W¢M-"PM-"F resetc«M-"KaM-"Aj4,
M-"KAM-*AM-"LAM—-"BM-"JAM-"KM-"U&aYaM-" */
al ways @(negedge reset) resetAction;
% */
[* GM-"C3aM~-"B»aM-"CM-"CaM-"CM-"HaM-"G|¢M-"PM-"F : Power on ResetdM-"A%aM-"AM-"_
AM-"A" Resetés jAM-"0s */
t ask resetAction;
begi n
nextState <= InstructionFetch;
pc <=8’h00; DM[ixAddress]<=0; DM[iyAddress]=0;
end
endt ask

* */
/* GBM-"B*&M-"CM—"_&AM-"C¥aM—-"C-aM—-"C¥aM—"B+aM—-"C8aM-"C3¢cuM-"B&°M-"FaM-"G!¢cM-"P
M-"F */

t ask finishAction;

begin
$display(" inputPort(@f0) : HEX %2h outputPort(@f1) : HEX %2h",inputPort, outputPort);
$display(" inputPort(@f0) : DEC %3d outputPort(@f1) : DEC %3d", inputPort, outputPort);
$finish;
end
endt ask
I* */

/* PHASEL : instruction Fetch AM—-"Q%28»2dM-"OM-"Va¥:M-"W */
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t ask instructionFetch; ‘ADD, ‘ADC,
begin ‘SUB, ‘SUC,
nextState <= InstructionDecode; ‘AND, ‘OR, ‘XOR, ‘NOT
ir<=IM[pc]; : DM[dWA] <= ir[17] ? acc : DM[dWA];
end endcase
endt ask end
, , endt ask

/* PHASE2 : instruction Decode 4M—-"Q%2&»2dM—-"CM-"GAM—-"B3aM-"C¥aM-"CM—"| */
t ask instructionDecode;
begi n
nextState <= Execute;
dataReg<=DM[dRA];
case (ir[23:20])
M-"AM-"Y
‘ADD :
‘ADC :
‘SUB :

/IALUBM-"A«E&M-"B3aM-"CM-"aM-"C3aM-"CM-"IaGM-"BM-"RaM-"G°a

alucmd <= 4'h0;
alucmd <= 4'h1;
alucmd <= 4'h2;
‘SUC : alucmd <= 4'h3;
‘AND : alucmd <= 4’h4;
‘OR :alucmd <= 4’h5;
‘XOR : alucmd <= 4'h6;
‘NOT : alucmd <= 4’h7;
‘LD :alucmd <= 4'h8§;
def aul t : alucmd <= 4'hf;

% */
/* CPUaAM-"BM-"RaM-"B1aM-"CM-"FaM-"C¥.aM-"CM-"HaAM-*"CM-"adM~-"BeaM-"C3aM-"A"aM-"A
M-"W&M-"Alé8§M-"FaM—-"KM-"U */

al ways @(posedge clock)

i f (reset) begi n currentState<=nextState; end
al ways @(currentState)
case (currentState)

InstructionFetch : instructionFetch;
InstructionDecode : instructionDecode;
Execute : execute;
WriteBack : writeback;
defaul t :resetAction;
endcase
end

begi n

/* aM—-"CM-"WaM-"C-aM-"B°aM-"Ce©aM-"C aM-"BM-"Rsample.bindM-"AM-"KaM-"BM-"&3-a

endcase M-"A¢ e¥4YaM-"BM-"@ */
initial $readmemb(" sample.bin",IM);
case (ir[23:20]) endnodul e
‘ADC ,
‘SUC
:csel = 1'b1;
defaul t : csel = 1'b0;
endcase
pc <= nextpc;
end
endt ask
I* */
/* PHASES : Execute aM-"QY%24»0dM-"BM-"Ra®M-"_&jM—-"L */
t ask execute;
begin
nextState <= WriteBack;
case(ir[23:20])
D,
‘ADD, ‘ADC,
‘SUB, ‘SUC,
‘AND, ‘OR , ‘XOR, ‘NOT
: begi n acc <= aluout; flag <= cz; end
‘FIN : finishAction; [*&8M-"BeaM-"CM-"_aM-"C¥aM-"C-aM-"C%aM-"B*aM-"C8a
M-"C3¢uUM-"Ba°M-"FAM-"G|gM-"PM-"F*/
endcase
end
endt ask
I* */
/* PHASE4 : WriteBack &M-"LM-"Ga®M-"ZaM-"AM-"UaAM—-"BM—-"LAM-"AM-"_aM-"C{jaM-"C¢a
M-"CaaM-"A«&aM-"@eaM—-"BM-"Rae&eM-"[,AM-"AM—"Me¥,¥,aM-"BM-"@*/
t ask writeback;
begi n
nextState <= InstructionFetch;
case(ir[23:20])
‘LD,
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/* 8bit ALU*/
nmodul e alu8(cmd, a,b, c, czflag, f);
i nput [3:0] cmd,
i nput [7:0] a,b;
i nput c;
out put [1:0] czflag;
out put [7:0] f;

functi on [8:0] aluCore; Il {carry,f}
i nput [3:0] cmd;
i nput [7:0] a,b;
casex (cmd)
4’'h0: aluCore = a+b; Il A+B
4’hl: aluCore = a+b+{7'b0,c};
4’h2: aluCore = a-b; /I A-B
4’'h3: aluCore = a-b—{7'b0,c};
4’h4: aluCore = a&b; /I A and B
4’h5: aluCore = alb; /[ AorB
4'h6: aluCore = a’b; Il A xor B
4’'h7: aluCore = ~a ; /' not A
4’'h8: aluCore = b; /lacc<-b
def aul t : aluCore = 9'bzzzzzzzzz7;
endcase
endfunction

assi gn {czflag[1],f} = aluCore(cmd,a,b);
assi gn czflag[0] = (f==8'b0);
endnodul e

nmodul e mux4tol_8bit(sel,d00,d01,d10,d11,y);
i nput [1:0] sel,
i nput [7:0] d00,d01,d10,d11;
out put [7:0]y;
function [7:0] mux41;
i nput [1:0] s;
i nput [7:0] x0,x1,x2,x3;
case (s)
2'b00 : mux41=x0;
2'b01 : mux41=x1;
2'b10 : mux41=x2;
2'b11 : mux41=x3;
endcase
endfunction
assi gn y = mux41(sel, d00,d01,d10,d11);
endnodul e

nmodul e mux2tol_8bit(sel,d0,d1,y);
i nput sel;
i nput [7:0] dO,d1,;
out put [7:0]y;
assigny =sel ? dl1:do;
endnodul e

nmodul e mux2tol_1bit(sel,d0,d1,y);
i nput sel;
i nput do0,d1;
out put vy;
assi gny =sel ? d1:do;
endnodul e

nodul e adder8(a,b,s,c);
i nput [7:0] a,b;

/I A+B+C
/Il A-B-C

l[aM-"@M-"@reserverd

out put [7:0] s;

out put ¢;

assi gn {c,s}=a+b;
endnodul e
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/*

*

/

‘ define ADD 4’ b000O
‘define ADC 4’ b0O001

‘ define SUB 4’ b0010
‘define SUC 4’ b0011

‘ define AND 4’ b0100
‘defineOR 4 b0101

‘ define XOR 4’ b0110
‘defineNOT 4 b0111
‘define LD 4’ bl000
‘defineB 4 b1011
‘define FIN 4’ bl111

/* instructionSet.v */

3210 98 76 5432 1098 7654 3210
iiii nmmnn ssss ssss dddd dddd
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>
b

HEX

©CO~NOUIRAWNEFO

820101
820102
8A01FO
8A0100
8A0201
0A0002
B80002
BOOOFB
8A01F0
850000
850000
850000
850000
FO0000

LOOP:

EXIT:

LD #1 @
LD #1 @
LD @ @port

LD @ @port
LD acc acc
LD acc acc
LD acc acc
LD acc acc
FI'N
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100000100000000100000001
100000100000000100000010
100010100000000111110000
100010100000000100000000
100010100000001000000001
000010100000000000000010
101110000000000000000010
101100000000000011111011
100010100000000111110000
100001010000000000000000
100001010000000000000000
100001010000000000000000
100001010000000000000000
111100000000000000000000
111100000000000000000000
0

Monday April 02, 2018

fibonacci.bin

Printed by webmaster

1/1



