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1. 2308k
[1]Online Verilog Simulator: edaplayground #{£2:
https://www.youtube.com/watch?v=f9uwtAax4v0&t=249s

[2]4: P9 PR EE Sk E EMEE T2 http://ccckmit.wikidot.com/ve:main

[BIM A - verilog G4 E%ETEE 6 & » 2FEERF

2. BEAEIE
2.1.1 Initial [E&HE[3]
® Initial [@IE: EE—EHFUML 2 begin ... end SFEZ(ERUL -

2.1.2 Always [E&FE[3]

always @ GEHETRR 1or FHEERHK 20r..... or FHFE KA n)
begin
<R >

end

(1) FFRRAFE 2 o

always @(CLK)
g=d:

(2) TRFHE(S R (E A% R 55 15

always @ (posedge CLK)
g=d;

(3) IRRAR{S R B A5 AR FE Iy

always (@ (negedge CLK)
q=d;



https://www.youtube.com/watch?v=f9uwtAax4v0&t=249s
http://ccckmit.wikidot.com/ve:main
http://ccckmit.wikidot.com/ve:main

(4)  IREAR S AR — R () 5

always (@ (posedge CLK or negedge CLR)
begin
it (!CLR)
q=1"b0;
clse
g=d:

end

(5) IRFRRISHESL % (IR L Rt

always (@ (posedge CLK or posedge SET or negedge CLR)

begin

il (SET)

q=I'bl;

else if (!CLR)

q=1"b0;
else

q=d:

end

always @ (borc)
y=alble

always @ (aorborc)

y=alblec:




BilE 1. JEEDEE 8 irtatiies
—- B

” - < s Code your design here
unter uut CLK, RESET, COUNT | modu le counter (CLK, RESET, COUNT);
g input CLK;
initial bel:l“ln Input RESET;
RESET ;-.1-7':11: output [7:0] COUNT;
CLK = 1'b0; reg [7:0] COUNT;

#45 RESET « 1'b0;
#200 RESET « 1'bi1;

#50 RESET - 1'ho- always@ i posedge CLK or posedge RESET

begin

end iF(RESET)
COUNT <= 8'b0;
always #10 CLK = ~ CLK; e it
=5 COUNT <= COUNT +1;
initial begin and
#400 $Finish; endnodule

end

endnodule

0, COUNT= 0, RESET=1
45, COUNT= D, RESET=0
50, COUNT« 1, RESET«0
70, COUNT= 2, RESET=0
90, COUNT= 3, RESET=0

110, COUNT= 4, RESET=0
130, COUNT= 5, RESET=0
150, COUNT= 6, RESET=0
170, COUNT= 7, RESET=0

190, COUNT= 8, RESET=0

® design.sv f2=;:
module counter(CLK, RESET, COUNT);
input CLK;
input RESET;
output [7:0] COUNT;
reg [7:0] COUNT;

always@(posedge CLK or posedge RESET)
begin
if(RESET)
COUNT <= 8'b0;
else
COUNT <= COUNT +1;
end
endmodule

® testbench X
module testbench();



reg CLK, RESET; //inputs
wire [7:0] COUNT; //outputs
initial
Smonitor(Stime, ", COUNT=%d, RESET=%b", COUNT[7:0], RESET);

counter uut(CLK, RESET, COUNT);

initial begin
RESET = 1'b1;
CLK =1'b0;
#45 RESET = 1'b0;
#200 RESET = 1'b1;
#50 RESET = 1'b0;
end

always #10 CLK =~ CLK;
initial begin
#400 Sfinish;

end

endmodule

® BITIREER:

unbuffer vvp a.out
0, COUNT= 0, RESET=1
45, COUNT= 0, RESET=0
50, COUNT= 1, RESET=0
70, COUNT= 2, RESET=0
90, COUNT= 3, RESET=0
110, COUNT= 4, RESET=0
130, COUNT= 5, RESET=0
150, COUNT= 6, RESET=0
170, COUNT= 7, RESET=0
190, COUNT= 8, RESET=0
210, COUNT= 9, RESET=0
230, COUNT= 10, RESET=0



245, COUNT=
295, COUNT=
310, COUNT=
330, COUNT=
350, COUNT=
370, COUNT=

390, COUNT=

221 PR E(HEEF)

RESET=1
RESET=0
RESET=0
RESET=0
RESET=0
RESET=0

RESET=0

<SRN F> = <R H> <RRA>;

LA &k i

al4] = I'bl:
a[7:5)=T:

{count,sum} =a + b + Cin;

2.22 IBFREGEHER)

<A F> <= <FFHFER><RAR >

a[3] <=I'bl:
a[3:0] <= 12
¢ <= {a|7:3].b[2:0]}:

PR 2: 4 i fFas



initial

fmonitor(Stime, . Data_in=Ab, CLK=%b, RESET=8%b, Qout=%b, Qout2=%b

", Din, CLK, RESET, Qout, Qout2);

inftial
begin
QLK=0;
RESET=1;
Din-0;
end

initial
begin
#35 RESET-0O;
850 Din=1;
#150 Din-0;
275 Din=1;
end

almays #10 QK - CLK;
initial #400 SFinish;

endmodule

elog <Share

Qout(3 = Qout[2];
Qout(? = Qout!l];
Qout!l! = Qoutl0];
Qout|{0 - Din;
ond
endnodi le

module regd nbp Qout, CLK, RESET, Din);
output3:0. Gout,
input CLK, RESET, Din;

regl3:0] Qout;

always@posedge CLK or posedpe RESET
1 F(RESEY
Qout <= 4'h0000;
else
begin
Qout!3] <« Qout{2i;
Qoutr{?| <= Qout ’
Qout{l] <= Qouti0!;
Qoutid] <= Din;
end
endmody | e

0, Data_in«0, CLK«0, RESET«1, Qout-D000,
10, Data.in=0, CLK=1, RESET=1, Qout=0000,
20, Data_ine0, CLK«0, RESET=1, Qout~0C00,
CLK=1, RESET=1, Qout=0000,

30, Data.in=0,

-r ~—— m wis v meeew ~ Ae = mnan

® design.sv 2R

Qout2-0000
Qout2=0000
Qout2-0000
Qout2=0000

e e

module reg4_bp(Qout, CLK, RESET, Din);

output[3:0] Qout;
input CLK, RESET, Din;

reg[3:0] Qout;

always@(posedge CLK or posedge RESET)

if(RESET)
Qout = 4'b0000;
else
begin
Qout[3] = Qout[2];
Qout[2] = Qout[1];
Qout[1] = Qout[0];
Qout[0] = Din;
end
endmodule

module reg4_nbp(Qout, CLK, RESET, Din);

output[3:0] Qout;



input CLK, RESET, Din;

reg[3:0] Qout;

always@(posedge CLK or posedge RESET)
if(RESET)
Qout <= 4'b0000;
else
begin
Qout[3] <= Qout[2];
Qout[2] <= Qout[1];
Qout[1] <= Qout[0];
Qout[0] <= Din;
end

endmodule

® testbench &=
module testbench();
reg CLK, RESET, Din;

wire [3:0] Qout, Qout2;

regd_bp reg4_1(Qout, CLK, RESET, Din);
regd_nbp regd_2(Qout2, CLK, RESET, Din);

initial
Smonitor(Stime, ", Data_in=%b, CLK=%b, RESET=%b, Qout=%b, Qout2=%b ",
Din, CLK, RESET, Qout, Qout2);

initial
begin
CLK=0;
RESET=1;
Din=0;

end

initial

begin



#35 RESET=0;

#50 Din=1;
#150 Din=0;
#75 Din=1;
end

always #10 CLK =~ CLK;

initial #400 Sfinish;

endmodule

® FITHRER:
[2024-04-07 10:46:25 uTC] iverilog '-wall' design.sv testbench.sv &&

unbuffer vvp a.out

0, Data_in=0, CLK=0, RESET=1l, Qout=0000, Qout2=0000
10, Data_in=0, CLK=1l, RESET=1l, Qout=0000, Qout2=0000
20, Data_in=0, CLK=0, RESET=1, Qout=0000, Qout2=0000
30, Data_in=0, CLK=1l, RESET=1l, Qout=0000, Qout2=0000
35, Data_in=0, CLK=1l, RESET=0, Qout=0000, Qout2=0000
40, Data_in=0, CLK=0, RESET=0, Qout=0000, Qout2=0000
50, Data_in=0, CLK=1l, RESET=0, Qout=0000, Qout2=0000
60, Data_in=0, CLK=0, RESET=0, Qout=0000, Qout2=0000
70, Data_in=0, CLK=1l, RESET=0, Qout=0000, Qout2=0000
80, Data_in=0, CLK=0, RESET=0, Qout=0000, Qout2=0000
85, Data_in=1, CLK=0, RESET=0, Qout=0000, Qout2=0000
90, Data_in=1, CLK=1l, RESET=0, Qout=0001, Qout2=0001

100, Data_in=1, CLK=0, RESET=0, Qout=0001, Qout2=0001
110, Data_in=1, CLK=1l, RESET=0, Qout=0011, Qout2=0011
120, Data_in=1, CLK=0, RESET=0, Qout=0011, Qout2=0011
130, Data_in=1, CLK=1, RESET=0, Qout=0111, Qout2=0111
140, Data_in=1, CLK=0, RESET=0, Qout=0111, Qout2=0111
150, Data_in=1, CLK=1, RESET=0, Qout=1111, Qout2=1111
160, Data_in=1, CLK=0, RESET=0, Qout=1111, Qout2=1111
170, Data_in=1, CLK=1, RESET=0, Qout=1111, Qout2=1111
180, Data_in=1, CLK=0, RESET=0, Qout=1111, Qout2=1111
190, Data_in=1, CLK=1, RESET=0, Qout=1111, Qout2=1111
200, Data_in=1, CLK=0, RESET=0, Qout=1111, Qout2=1111



Done

210,
220,
230,
235,
240,
250,
260,
270,
280,
290,
300,
310,
320,
330,
340,
350,
360,
370,
380,
390,
400,

Data_in=1,
Data_in=1,
Data_in=1,
Data_in=0,
Data_in=0,
Data_in=0,
Data_in=0,
Data_in=0,
Data_in=0,
Data_in=0,
Data_in=0,
Data_in=1,
Data_in=1,
Data_in=1,
Data_in=1,
Data_in=1,
Data_in=1,
Data_in=1,
Data_in=1,
Data_in=1,

Data_in=1,

CLK=1,
CLK=0,
CLK=1,
CLK=1,
CLK=0,
CLK=1,
CLK=0,
CLK=1,
CLK=0,
CLK=1,
CLK=0,
CLK=1,
CLK=0,
CLK=1,
CLK=0,
CLK=1,
CLK=0,
CLK=1,
CLK=0,
CLK=1,

CLK=0,

RESET=0,
RESET=0,
RESET=0,
RESET=0,
RESET=0,
RESET=0,
RESET=0,
RESET=0,
RESET=0,
RESET=0,
RESET=0,
RESET=0,
RESET=0,
RESET=0,
RESET=0,
RESET=0,
RESET=0,
RESET=0,
RESET=0,
RESET=0,

RESET=0,

Qout=1111,
Qout=1111,
Qout=1111,
Qout=1111,
Qout=1111,
Qout=1110,
Qout=1110,
Qout=1100,
Qout=1100,
Qout=1000,
Qout=1000,
Qout=0001,
Qout=0001,
Qout=0011,
Qout=0011,
Qout=0111,
Qout=0111,
Qout=1111,
Qout=1111,
Qout=1111,
Qout=1111,

Qout2=1111
Qout2=1111
Qout2=1111
Qout2=1111
Qout2=1111
Qout2=1110
Qout2=1110
Qout2=1100
Qout2=1100
Qout2=1000
Qout2=1000
Qout2=0001
Qout2=0001
Qout2=0011
Qout2=0011
Qout2=0111
Qout2=0111
Qout2=1111
Qout2=1111
Qout2=1111
Qout2=1111



3. fE3¢ 6-1: EMfE 2 - (HKF design.sv FRZERUAALFRTR)A T
module reg4_bp(Qout, CLK, RESET, Din);

Begin
Qout[0] = Din;
Qout[1] = Qout[0];
Qout[2] = Qout[1];
Qout[3] = Qout[2];
end

module regd_nbp(Qout, CLK, RESET, Din);

Begin
Qout[0] <= Din;
Qout[1] <= Qout[0];
Qout[2] <= Qout[1];
Qout[3] <= Qout[2];
end

(T A - TR RSB
(203 P ELA T4 L IRE 2 (TR AR » SRR -



