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Part 1: Reqs and Specs
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Design of 4-bit Up Counter

reset — Q)

up_counter_16 .5 out

(DUT) g

clock ——

1 module up counter 16 {

2 out, // output of the counter
3 clock, // clock Input
4 reset // reset Input
2 ) ;

6

7 input clock, reset;

B cutput [2:0] out;

(4]

10 reg [3:0] out; // internal wvariable

11

12 always @ (posedge clock)

13 if (! reset) out <= 4'o0 ;

14 else out <= out + .;

le endmodule
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Reqs/Specs for the Design

always @ (posedge clock)
if (! reset) out <= 4'

if (! reset) out <= 4'Dbl
o 0
reset ——CO
4-bit Up 4 0000
Counter HA——p out
1‘ 1‘ clock — (DUT)

1

always @ (posedge clock)
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Reqs/Specs for the Design (2)

always @ (posedge clock)

out <= out +

==

Binary

if (! reset) out <= 4'
if (! reset)
else
reset —)(]
4-bit Up
Counter
L—clock —— (DUT)

1

always @ (posedge clock)
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4-bit Up Counter (3)

reset — Q)

up_counter_16

» out

(DUT) g

clock ——

up counter 16 dut (
.clock | |
.reset | Y,
out ()
) ;
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Part 2: Using Testbench File for Stimulus
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always #-

clk = ~clk;

Testbench File for Stimulus

// 1. Initialize

clk <=
rstn <=

*

.
F

testbench variables to 0

f/ 2. Drive rest of the stimulus
' ' #20 rstn <= 1;
I I # rstn <= 0;

L #50 rstn <= 1;
1 T // 3. Finish the stimulus after 200ns
#20 sfinish;

1 . .
——  finish
0 0
20 ns 80 ns 50 ns 20 ns
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‘timescale 1 ns/l0 ps
module up counter 16 tb;

reg clk;
reg rstn;
wire [3:0] out;

// Instantiate counter design
up counter 16 dut (
.clock (clk),
.reset (rstn),
.out (out)

)

always #°- clk = ~clk;

initial
=l begin
// 1. Initialize testbench wvariables to 0O
clk <= 0;

rstn <= 0;
// 2. Drive rest of the stimulus
$°0 rstn <= _:
50 rstn <= 0;
#-0 rstn <= | ;
// 3. Finish the stimulus after 200ns
20 Sfinish:
x end
endmodule
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Part 3: Using ‘Add to List’ for Stimulus
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Defining Clock

* For clock signals starting on the rising edge,

— the definition for Period, Offset, and Duty Cycle is as follows:

Period
| I
Offset | High Time |
[ Define Clock X
~Clodk Name:-

lsim: fup counter léfclock

offzet 1 Duty
[ | | [s0
Period - 10 “Cancel
100 [
Logic Values
High: |1 an:glj
First Edge -

* Rising ( Falling
7/4/2024 ' '

K, | Cancel|
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High Value

Low Yalue

Duty Cycle = High Time/Period

Period

!

High Time
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Period

]
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High Time

Apply Clock

[ Define Clock

~Clock Name
ﬁim: fup counter l6/clock

—offeat — Dty
o 50
‘Period - —Cancel-
Hﬂ 0 [ |
—Lagic Valuzs
High:|l Luw:lEl
—First Edge

f* Rising { Falling

QK. | Can::e||
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Force Resetto ‘1’ / ‘0’ / ‘1’

200 ns 400 ns 400 ns
| 1 0 1
[ Force Selected Signal x
Signal Name: | sim: /up counter_ l&/reset
Value: |1 'h1]
@ F € oo ~ _ ' Force Selected Signal X
hE Signal Name: .sm fup_counter l&/reset
Delay For: |0 —
- Value: |1'ho
Cancel After: |
[Kind

oK Ca Chas CBRe it =. Force Selected Signal XL

. Signal Name: | sim: /up_counter_l6/reset '

Delay For: |0 . :

: Value: |1'h]|
Cancel After: |
[Kind
s L ' Freeze ( Drive  Deposit
Delay For |0
Cancel After: |
oK Cancel |
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Part 4: Using .DO file for Stimulus
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.DO file: Apply Clock

force -freeze clock 00, 1 {5 ns} -r 10

0: value at time O ns

1: value applied at 5 ns

-r : to repeat at required interval

10: the number of ns of the repeat interval

always #- clk = ~clk;
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100 ns

Apply Reset signal

300 ns 400 ns
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200 ns
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o s T O T S T I e B )

10
11
12
13

.DO file (sim.do)

vsim up counter 16
add wave out

add wave clock
add wave reset
force -freeze clock 0 0, 1 {30 ns}
force reset 1

run 100

force reset 0

run 300

force reset 1

run 400

force reset 0

run 200
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-r 100
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Thank You
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