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equal=(a==b)?1:0,

/- - compare.v ---—--———-——————-
module compare(equal,a,b);
input a,b;

output equal;
assign equal=(a==b)?1:0; //a b equal

//equal 0
endmodule
“timescale 1ns/1ns //
“include "./compare.v" //
//

module comparetest;

reg a,b;

wire equal;

initial //initial

Verilog HDL

PLI

assign
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#100 a=0; b=1;
#100 a=1; b=1;
#100 a=1; b=0;
#100  $stop; //

compare comparel(.equal(equal),.a(a),.b(b)); //

endmodule

fcomparetest/a

lcomparetest/b

fcomparetest/equal

a[7:0] b[7:0] , ,

Verilog HDL
Verilog HDL always @(posedge clk)  @(negedge clk)
1/2

// half_clk.v:

module half_clk(reset,clk_in,clk_out);
input clk in,reset;

output clk_out;

reg clk out;

always @(posedge clk_in)
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begin
if(lreset) clk out=0;

else clk_out=~clk_out;
end
endmodule
always reg
reg
reset
/- clk_Top.v ————--———mmmm -

“timescale 1ns/100ps
“define clk_cycle 50

module clk_Top.v
reg clk,reset;

wire clk out;

always # clk _cycle clk = ~clk;

initial
begin
clk = 0;
reset = 1;
#100 reset = 0;
#100 reset = 1;
#10000 $stop;
end

half_clk half_clk(.reset(reset),.clk_in(clk),.clk out(clk out));

endmodule

felk_Top/elk_in

reset

lclk_Top/reset

/clk_Top/clk_out | |
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clk_in clk out

Verilog HDL

Verilog HDL
Verilog HDL if...else
case...endcase C if...else

case...endcase if...else case...endcase

10M 500K
172 1/20

/) - fdivision.v ———-——-——
module fdivision(RESET,F10M,F500K);
input F10M,RESET;
output F500K;
reg F500K;
reg [7:0]j;
always @(posedge F10M)
iF(TRESET) //
begin
F500K <= 0;
j <= 0;
end
else
begin
if(J==19) // F500K
begin
i< 0;
F500K <= ~F500K;
end
else
J <= it
end
endmodule
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/1 fdivision_Top.v —-—--———-————————————————-

“timescale 1ns/100ps
“define clk_cycle 50

module division_Top;

reg F10M_clk,RESET;

wire F500K clk;

always # clk cycle F1OM_clk = ~ F10M clk;

initial

begin
RESET=1;
F10M=0;
#100 RESET=0;
#100 RESET=1;
#10000 $stop;

end

fdivision fdivision (.RESET(RESET), .F10M(F10M_clk), .F500K(F500K_clK));

endmodule
/division_Top/F10M
Idivision_Top/RESET
/division_Top/F500K | | [
10M
20u s 10u s 20u s
|0 .
r
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always

assign

blocking.v  non_blocking.v

/= blocking.v —--———--——————--

module blocking(clk,a,b,c);
output [3:0] b,c;
input [3:0] a;
input clk;
reg [3:0] b,c;
always @(posedge clk)
begin
b = a;
c = b;
$display(“Blocking: a = %d, b = %d, ¢ = %d.",a,b,c);
end
endmodule

/)= non_blocking.v ------———-———-————-
module non_blocking(clk,a,b,c);

output [3:0] b,c;
input [3:0] a;

input clk;
reg [3:0] b,c;

always @(posedge clk)
begin

b <= a;

C <= b;

$display(“"Non_Blocking: a = %d, b = %d, ¢ = %d.",a,b,c);
end
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endmodule

[/———mmmmmeee COMPareTOP.V ========-mmm e

“timescale 1ns/100ps
“include "./blocking.v"
“include "./non_blocking.v"

module compareTop;

wire [3:0] bl,cl,b2,c2;
reg [3:0] a;
reg clk;

initial
begin

clk = 0;

forever #50 clk = ~clk;
end

initial

begin
a = 4°h3;
$display(" ");
# 100 a = 4"h7;
$display(" ");
# 100 a = 4°hf;
$display(" ");
# 100 a = 4%ha;
$display(" ");
# 100 a = 4"h2;
$display(" ");
# 100 S$display(” ");
$stop;
end
non_blocking non_blocking(clk,a,b2,c2);
blocking blocking(clk,a,bl,cl);

endmodule
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/compareTop/b1 —— {0011 Jo111 111
/compareTop/c1 —— {0011 (0111 111
/compareTop/b2 ————{0011 10111 111
fcompareTop/c2 {0011 [0111

fcompareTop/a |0011 0111 1111 1010
fcompareTop/ehk | [ [ 1

blocking

1 always @(posedge clk)
begin
c =b;
b =a;
end
2. always @(posedge clk) b=a;
always @(posedge clk) c=b;

. always

o1, always :
2. assign always

assign
always
always

assign
always

posedge negedge always case

“define plus 3°d0
“define minus 3"dl
“define band 3°d2
“define bor 3"d3
“define unegate 3"d4

module alu(out,opcode,a,b);
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output[7:0] out;

reg[7:0] out;

input[2:0] opcode;

input[7:0] a,b; //

always@(opcode or a or b) //
begin
case(opcode)
“plus: out = atb; //
“minus: out = a-b; //

“band: out = a&b; //
“bor: out = ajb; //
“unegate: out=~a; //
default: out=8"hx;//
endcase
end
endmodule
always

always default

default else

[/———mmmmmeee alu_Top.v -———------

“timescale 1ns/1ns
“include "./alu.v"
module alutest;
wire[7:0] out;
reg[7:0] a,b;
reg[2:0] opcode;
parameter  times=5;
initial
begin

always

assign
case else
reg

if.else

a={$random}%256; //Give a radom number blongs to [0,255] .
b={$random}%256; //Give a radom number blongs to [0,255].

opcode=3"h0;
repeat(times)
begin
#100 a={$random}%256;
b={$random}%256;
opcode=opcode+1;
end

//Give a radom number.
//Give a radom number.
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#100 $stop;

end

alu alul(out,opcode,a,b);

endmodule

falutest/out (a5 ab 0d 77

falutest/a |24 09 0d 65

/alutest/b [87 63 8d 12

/alutest/opcode [0 1 2 3
always 4 2

« 3)
. Verilog HDL
Veirlog HDL
Veirlog HDL
clk
$display

module tryfunct(clk,n,result,reset);

output[31:0] result;
input[3:0] n;

input reset,clk;
reg[31:0] result;

always @(posedge clk)  //clk
begin
if(lreset) //reset
result<=0;
else
begin
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result <= n * factorial(n)/((n*2)+1);

end
end

function [31:0] factorial; //
input [3:0] operand;
reg [3:0] index;
begin
factorial = operand ? 1 : O;
for(index
factorial = index * factorial;

end
endfunction

endmodule

“include "./step6.v"
“timescale 1ns/100ps
“define clk_cycle 50

module tryfuctTop;

reg[3:0] n,i;
reg reset,clk;

wire[31:0] result;

initial
begin
n=0;
reset=1;
clk=0;
#100 reset=0;
#100 reset=1;
for(i=0;i<=15;i=i+l)
begin
#200 n=i;
end
#100 $stop;
end

always # clk_cycle clk=~clk;

2; index <= operand; index = index + 1)
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tryfunct tryfunct(.clk(clk),.n(n),.result(result),.reset(reset));

endmodule
factorial(n)
« )
ftryfuctTop/n 1 2 3
ftryfuctTopli 2 3 4
ftryfuctTop/reset
ftryfuctTop/clk | [ |
ftryfuctTop/result 0000000 100000002 {0000000a
. Verilog HDL task
Verilog HDL
Veirlog HDL
C
task always
task
task
/- SOrt4.V ——-———m oo -

module sort4(ra,rb,rc,rd,a,b,c,d);
output[3:0] ra,rb,rc,rd;
input[3:0] a,b,c,d;
reg[3:0] ra,rb,rc,rd;
reg[3:0] va,vb,vc,vd;

always @ (a or b or c or d)
begin
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{va,vb,vc,vd}={a,b,c,d};

sort2(va,vc); //va vc
sort2(vb,vd); //vb vd
sort2(va,vb); //va Vb
sort2(vc,vd); //vc vd
sort2(vb,vc); //vb vc
{ra,rb,rc,rd}={va,vb,vc,vd};

end

task sort2;
inout[3:0] x,y;
reg[3:0] tmp;
ifOey)
begin
tmp=x; //x y
X=Y;
y=tmp;
end
endtask

endmodule

task
X Yy task sort2 inout always
reg

“timescale 1ns/100ps
“include "sort4.v"

module task Top;
reg[3:0] a,b,c,d;
wire[3:0] ra,rb,rc,rd;

initial
begin
a=0;b=0;c=0;d=0;
repeat(b)
begin
#100 a ={$random}%l5;
b ={$random}%15;
¢ ={$random}%15;
d ={$random}%15;
end
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#100 $stop;

sortd sort4d (.a(a),.b(b),.c(c),.d(d), .ra(ra),.rb(rb),.rc(rc),.rd(rd));

endmodule

ftask_Top/a
ftask_Top/b
ftask_Topl/c
ftask_Top/d
ftask_Top/ra
ftask_Top/rb
/task_Top/rc
ftask_Top/rd

Verilog HDL

seqdet.v

0000 1000 1100 0110
0000 1100 0010 0100
0000 0111 0101 0011
0000 0010 0111 0010
0000 0010
0000 0111 0101 0011
0000 1000 0171 0100
0000 1100 0110

3

Verilog HDL
“ 10010”
IDLE

module seqdet(x,z,clk,rst,state);

input x,clk,rst;

output z;

output[2:0] state;
reg[2:0] state;

wire z;
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parameter IDLE="d0, A="dl, B="d2,

C="d3, D="d4,
E="d5, F="d6,
G="d7;

assign z = ( state==E && x==0 )? 1 :

// 1
always @(posedge clk)
if(lrst)
begin
state <= IDLE;
end
else
casex(state)
IDLE : if(x==1)
begin
state
end
A: iT(x==0)
begin
state
end
B: if(x==0)
begin
state
end
else
begin
state
end
C: if(x==1)
begin
state
end
else
begin
state
end
D: if(x==0)
begin
state

state==F && x==0
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end
else
begin
state
end
if(x==0)
begin
state
end
else
begin
state
end
if(x==1)
begin
state
end
else
begin
state
end
if(x==1)
begin
state
end

default:state=IDLE;

endcase
endmodule

“timescale 1ns/1ns

“include "./seqdet.v

module seqdet_Top;
reg clk,rst;
reg[23:0] data;
wire[2:0] state;
wire z,X;
assign x=data[23];

always #10 clk = ~clk;

always @(posedge c

1K)

//

data={data[22:0],data[23]};

initial
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begin
clk=0;
rst=1;
#2 rst=0;
#30 rst=1;
data ="b1100_1001 0000 1001 0100;
#500 $stop;
end

seqdet m(x,z,clk,rst,state);

endmodule
Topiclk
Toplrst
opdata ———( [ YT ¢ ¢ ¢ oy e
pistate {000 {001 foto fot11 fiod Y101 fo11 Jaoo Fio1 Jord Y111
t Top/z 4
t_Top/lx — 11
4 4 1 1
0
task
EPROM EPROM
EPROM EPROM
3.
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module writing(reset,clk,address,data,sda,ack);
input reset,clk;
input[7:0] data,address;

output sda,ack; //sda

//ack
reg link write; //link_write
reg[3:0] state; //
reg[4:0] sh8out_state; //
reg[7:0] sh8out_buf; //

reg finish_F; //
reg ack;
parameter
idle=0,addr_write=1,data write=2,stop_ack=3;
parameter

bit0=1,bitl=2,bit2=3,bit3=4,bit4=5,bit5=6,bit6=7,bit7=8;

assign sda = link_write? sh8out_buf[7] : 1"bz;

always @(posedge clk)
begin
if(lreset) //
begin
link write<= 0;
state <= idle;
finish_F <= 0;
sh8out_state<=idle;
ack<= 0;
sh8out_buf<=0;
end
else
case(state)

idle:
begin
link write <= 0;
state <= idle;
finish_F <= 0;
sh8out_state<=idle;
ack<= 0;
sh8out_buf<=address;
state <= addr_write;
end
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addr_write: //
begin
if(finish_F==0)
begin shift8 out; end
else
begin
sh8out_state <= idle;
sh8out buf <= data;
state <= data write;
finish_F <= 0;
end
end

data_write: //
begin
if(finish_F==0)
begin shift8 out; end

else
begin
link write <= 0;
state <= stop_ack;
finish F <= 0;
ack <= 1;
end
end
stop_ack: //
begin
ack <= 0;
state <= idle;
end
endcase
end
task shift8 out; //
begin

case(sh8out_state)

idle:
begin
link write <= 1;
sh8out_state <= bit0;
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end

bit0:
begin
link write <= 1;
sh8out_state <= bitl;
sh8out_buf <= sh8out buf<<l;
end

bitl:
begin
sh8out_state<=bit2;
sh8out_buf<=sh8out_buf<<l;
end

bit2:
begin
sh8out_state<=bit3;
sh8out_buf<=sh8out buf<<1;
end

bit3:
begin
sh8out_state<=bit4;
sh8out_buf<=sh8out_buf<<1;
end

bit4:
begin
sh8out_state<=bit5;
sh8out_buf<=sh8out_buf<<l;
end

bit5:
begin
sh8out_state<=bhit6;
sh8out_buf<=sh8out_buf<<1;
end

bit6:
begin
sh8out_state<=bit7;
sh8out_buf<=sh8out_buf<<1;
end
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bit7:
begin
link write<= 0;
finish_F<=Ffinish_F+1;
end

endcase
end
endtask

endmodule

“timescale 1ns/100ps
“define clk_cycle 50
module writingTop;
reg reset,clk;
reg[7:0] data,address;
wire ack,sda;

always # clk _cycle clk = ~clk;

initial
begin
clk=0;
reset=1;
data=0;
address=0;
#(2*"clk _cycle) reset=0;
#(2* clk_cycle) reset=1;
#(100*"clk_cycle) $stop;
end

always @(posedge ack) //
begin
data=datatl;
address=address+1;
end
writing writing(.reset(reset), .clk(clk), .data(data),
.address(address), .ack(ack), .sda(sda));
endmodule
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opireset [ ||
gropiei | T U U U U U UUUUUpUivvur gy uuLt

lop/data (00000000 Y00000001

faddress |00000000 Y00000001

|Toplack — [ ]

(Top/sda —— [ — | — [ —
ing/state —{~ J0001 {0070 - 0007 {0070

L

wt_state —{=« [ L L L0 L EECEHYot000 ¥ FEE b T ELEL

EPROM
Verilog HDL C
CPU
/= P to SV ——mmmmm
module p_to_s(D_in,TO,data,SEND,ESC,ADD_100);
output D_in,TO; // D_in T0
// CPU
input [7:0] data; //
input SEND,ESC,ADD_100;  //SEND ESC
// ADD_100
wire D_in,TO;
reg [7:0] DATA_Q,DATA_Q buf;
assign TO = 1 (SEND & ESC); //
assign D_in = DATA Q[7]; //
always @(posedge TO or negedge ADD_100) //ADD_100 T0

begin
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if(1ADD_100)

DATA_

else

end

endmodule

begin

DATA_
DATA_

end

Q = data;

Q_buf = DATA Q<<1; //DATA_Q buf
Q = DATA_Q buf; //

p_to s.v
DATA_Q<=DATA_Q<<1

/o S t0 P.V —————mm -

RTL

ADD_100

module s to p(T1, data, D_out,DSC,TAKE,ADD 101);
output

T1; // CPU
//

output [7:0] data;

CPU

input D _out, DSC, TAKE, ADD_101; //D out
//
wire [7:0] data;
wire T1,clk2;
reg [7:0] data_latch, data_latch_buf;
assign clk2 = DSC & TAKE ; //
assign T1 = Tclk2;
assign data = (1ADD_101) ? data_latch : 8"bz;
always@(posedge clk2)
begin
data_latch_buf = data_latch << 1; //data_latch_buf
data_latch = data_latch _buf; //

data_latch[0] = D_out;
end
endmodule
SYyS.V
[/———mmmmmmmee e SYS.V ===mmmm e e

“include "./p_to_s.v"
“include "./s to p.v"
module sys(D_in,T0,T1, data, D_out,SEND,ESC,DSC,TAKE,ADD_100,ADD_101);

input

D_out,SEND,ESC,DSC, TAKE,ADD_100,ADD_101;

inout [7:0] data;

output

D in,T0,T1;

DSC

TO0

TAKE

288



p_tos p_to_s(.D_in(D_in),.TO(T0),.data(data),
.SEND(SEND), .ESC(ESC), -ADD_100(ADD_100));
s top s_top(.T1(T1l),.data(data),.D_out(D_out),
.DSC(DSC), -TAKE(TAKE), -ADD_101(ADD_101));

endmodule

[/ Top test file for sys.v ———————————cv
“timescale 1ns/100ps
“include "./sys.v"
module Top;
reg D_out,SEND,ESC,DSC,TAKE,ADD_100,ADD_101;
reg[7:0] data_buf;
wire [7:0] data;
wire clk2;

assign data = (ADD_101) ? data buf : 8%bz;
//data  sys inout
// data

assign clk2 =DSC && TAKE;

initial

begin
SEND = 0;
ESC = 0;
DSC = 1;
TAKE = 1;
ADD_100 = 1;
ADD 101 = 1;

end

initial
begin
data_buf = 8"b10000001;
#90 ADD_100 = 0;
#100 ADD_100 = 1;
end

always
begin
#50;
SEND = ~SEND;

ADD_101
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ESC = ~ESC;

end
initial

begin
#1500 ;
SEND = 0;
ESC = 0;
DSC = 1;
TAKE = 1;
ADD_100 = 1;
ADD_101 = 1;
D out = O;

#1150 ADD_101 = O;
#100 ADD_101 =1;
#100 $stop;

end

always
begin
#50 ;
DSC = ~DSC;
TAKE = ~TAKE;
end

always @(negedge clk2) D out = ~D_out;

sys sys(.D_in(D_in),.T0(T0),.T1(T1), .data(data),.D out(D out),
.ADD_101(ADD_101), .SEND(SEND),.ESC(ESC),.DSC(DSC),
.TAKE(TAKE), .ADD_100(ADD_100));
endmodule

reprraxe [ LML L L L L L L L L P L r L L

prADD_100

pIADD_101

spfdata_buf [TO0C00TT

{Top/data [10000001

Mopfet2 L ML LML LML L L e e rer e

MopiO_in —T | 1

Mopmo [Tl LML LM L L re e r e L re e e
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