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1. Schematic View

A o Sum
BTt

Carry

2. Verilog Code

module halfadder (A,B,Carry,Sum);
input A,B;
output Carry, Sum;

assign Carry = A & B;
assign Sum = A ~ B;
endmodule

3. Testbench for Verilog Code

module testbench ();
reg A, B;
wire carry, sum;
halfadder N1(A,B, carry, sum);

initial begin
//--%#-halfaddr #7358 3| .ved 4% - -
$dumpfile("halfadder.vcd");
$dumpvars (0, N1);
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[[====mmmm e -
A =0; B =0;

#1 A = 1; B = 0;

#1 A = 0; B = 1;

#1 A =1; B = 1;

#1 $finish;

end
endmodule

4.Sim

ulation Result

Explanation of Waveform

wire  Sum

S e BEEEGE € 21 € -2 From: 0sec
~SST Signals Waves
- ...testbench Time

B=0

Carry=0

Sum=1
wire A
wire B
wire Carry

GTKWave - D:\2-2\Logic_Design_Lab\11\practice1\halfadder.ved

Aarker: 1 sec | Cursor: 4 sec

To: 4 sec

f7 Lab4-1 Half Adder
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1. Schematic View

reset

green = 1'b1;
True yellow = 1'b0;
red = 1'b0;

False
branch condition branch condition
count == 5'd7 set == 1'b1
True

branch condition
—> <—| count==5q3 | <€ ( S_vellow

Tr
green = 1'b0; ue green = 1'b0;
yellow = 1'b0; yellow = 1'b1;
red = 1'b1; False red = 1'b0;
——————————————— always@(posedge clock)- = = = = = = = = = = -

if(state = next_state)
count <= 5'd0;
else

count <= count + 5'd1;

False
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2. Verilog Code

module labll_1(clock,reset,set,green,yellow,red);

input clock;
input reset;
input set;

output green;
output yellow;
output red;

reg [1:0] state,next_state;
reg green,yellow,red;
reg [4:0] count;

always @(posedge clock) begin
state <= next_state;

end

always @(state or reset or set or count) begin

if(reset == )
next_state = H
else begin
case(state)
if(set == )
next_state = H
else
next_state = H
if(count== )
next_state = H
else
next_state = H
if(count== )
next_state = H

-5-
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else
next_state = H
default:next_state = 5
endcase
end
end

always @(state) begin
case(state)
: begin
green = 5
yellow = 5
red = H
end
: begin
green = 5
yellow = 5
red = K
end
: begin
green = 5
yellow = 5
red = H
end
default: begin
green = 5
yellow = 5
red = 5
end
endcase
end

always @(posedge clock) begin
if(state != next_state)

count <= H
else
count <= count + H

-6 -
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end

endmodule

3. Testbench for Verilog Code

“timescale /
“define CYC
module testbench ();

reg clock;

reg reset;

reg set;

wire green,yellow,red;
integer counter = 0;

always #( CYC/2) clock = ~clock;
initial clock = H

lab11l_1 1b11l_1(clock,reset,set,green,yellow,red);

always @(posedge clock) begin
counter <= counter + 1;
end

initial begin

$dumpfile("trafficlight.vcd");
$dumpvars(9,testbench);
reset = ;
set = 0;
#(°CYC) reset = 0;
#(°CYC) begin

set = 1;

//counter = -1;
end
#(°CYC) set = 0;
#(17*°CYC) set = 1;
#(3* CYC) set = 0;
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#(5*% CYC) reset = 1;
#(5*°CYC) $finish;
end

always@(posedge clock) begin
if(green == 1'bl)
$display("(%d/4)s:GREEN",counter);
else if(yellow == 1'b1l)
$display("(%d/4)s:YELLOW",counter);
else if(red == 1'bl)
$display("(%d/4)s:RED",counter);
else
$display("(%d/4)s:NO LIGHT",counter);
end

endmodule
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4. Simulation Result

Terminal

PS D:\2-2\Logic_Design_Lab\11\2> vvp labll

VCD info: dumpfile trafficlight.vcd opened for output.

( 8/4)s:NO LIGHT

( 1/4)s:GREEN

( 2/4)s:YELLOW

( 3/4)s:YELLOW

( 4/4)s:YELLOW

( 5/4)s:YELLOW

( 6/4)s:RED

( 7/4)s:RED

( 8/4)s:RED

( 9/4)s:RED

( 10/4)s:RED

( 11/4)s:RED

( 12/4)s:RED

( 13/4)s:RED

( 14/4)s:GREEN

( 15/4)s:GREEN

( 16/4)s:GREEN

( 17/4)s :GREEN

( 18/4)s:GREEN

( 19/4)s:GREEN

( 20/4)s:YELLOW

( 21/4)s:YELLOW

( 22/4)s:YELLOW

( 23/4)s:YELLOW

( 24/4)s:RED

( 25/4)s:RED

( 26/4)s:RED

( 27/4)s:RED

( 28/4)s:GREEN

( 29/4)s:GREEN

( 30/4)s:GREEN

( 31/4)s:GREEN

testbench.v:34: $finish called at 8250 (1ms)
32/4)s:GREEN

Testbench & {4 (325" %

if(green == )
$display("(%d/4)s:GREEN",counter);

M counter T_#& 5 integer ¥ I % f# % counter <= counter + 1;
% green == A] display "GREEN”~ F f =34 F » > i 2L i 3 trace #ic
RS
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Explanation of Waveform

H»ahik

R 3% 4 (set)

F7 e i -4 (reset) B kB A 4 T S B gk g

GTKWave - D:\2- Z\Log\c DeS|gn Lab\11\2\traff\cl|ght

Marker: 3500 m

- -

= wBEEBE == € 2 From: 0 sec To: 8250 ms
v SST Signals Waves
v ..:testbench Time
£1b11 1 clock=1

reset=0

set=0
state[1l:0]=0
next_state[1:0]=0
count [4:0] =0
green=1

yellow=0

Reset == 1> 47451 state 5 0> P PFS % o
BT kSet ==1> state d O(% %) 1(F %)
I count == 5'd3p¥ state £ & 5 2(= %) >
B #cPcount == 5'd7p* state £ # 5 O(% %) » + ﬁ*ﬂ—\ﬁ? Ak iy

ved Ny

#T k- fSet ==1> state d O(% F)#& 1(F &)
#cF|count == 5'd3pF state £ ## 2 2(= %) >
¥ count ¥ #cF| 3 PFReset == 1> F]} ¢ L ¥ 5 state 5 O(% %)

—\
[}

|
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iveril Yn3F Verilog v VHDL = & » 32 {735/
iverilo
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-1 ‘include 3 1 & 3 7 Bf 2 RS

B EL R & _testbench 2 ¢ 5 X (7 iverilog B H * GRE ) 0 Aok 3 beid

>r 44

HEism A w4 = ved v 2

initial begin
$dumpfile("trafficlight.ved"); //2 Séved © & 240
$dumpvars(9,testbench); //testbench #-3 & 4

end
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