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= Simulation by Force
= Simulation by Code
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Simulation Sources — debounce_top
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Simulation Sources — debounce_top

Flow MNavigator KA SIMULATION - Behavioral Simulation - Functional - sim_1 - debounce_top
» PROJECT MANAGER .
Scope Objects
> IP INTEGRATOR Q = = & Q o
Mame Design Unit B~ Mame Value Date ™
v SIMULATION + i} debounce top debounce top V W clk Z Logii
Run Simulation {1 dbclk_enable dbnc_clk W Bl dbnc_clk_out 0 Logir
#l dffo d_flipflop_en W » B counter[26:0] 0000000  Arra
> RTL ANALYSIS & dffl d_flipflop_en
& dff2 d flipflop_en ‘u‘
> SYNTHESIS & glbl glbl v
Untitled 6
Q W @ Q X ¥ = |4« ) + o

1,000,000 ps

Name Value

W clk

W btnC
> B led[15:0]
» B an[3:0]

a w_clk_enable
aw_QO0
ew Q1

ew Q2

& w Q2 bar
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Forced Simulation Setup — Initial Sim Run
B

T e —e,

e
-
il ki s
a B o

i
d 5 - ‘L"
u 18 e 3
d |- B ll
cl J c1 § B _-]‘_;'1 N

g 3

(ER |
}EZD

ADIGILENT®

www.digllentinc.com

Untitled 6

2 e i' XILINX

c117 =z ESIC110
Lo | UNIVERSITY PROGRAM

o
- 0 =4
cios S ey BEEL
&= mssu S= = [ ==
BINU

14 i 2

2 2 S (C7 3 (T18) (- i

R Y LINEAR it Lol
TCI“L\W("V

8115 f
) ' CLK100MHz ?LT:[\ Q “7)
¢ 0 — s
Name Value 000,994 ps 099, 995 ; : i 2 e e %
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- | g g P1> ‘(Ng;‘m > fau Fw i fue e s g jus gans s jwe
: PR £ s [ y 9= 8= SW7T I SHES . SWEC . Swel o muaT o enoSUEia s SN
; A |Ed[15.0] 1777 I I Su1 £ _ suf , ' SHi11 _SHig™ _,su‘a fu : . 3 SW h
» @ an[3:0] f - i P - .
aw clk enable | O
aw_QO0 0 :
ew Q1 0 g
a W_Qz 0 - B
éw_ Q2 bar 1 S




Field-Programmable Gate Array (FPGA) Primer

Continuing
Education Sponsored By
Center

Forced Simulation Setup — Force a Clock Signal

W clk
W btnC
> B led[15:0]

> B an[3:0]

8 w_clkk_enable

aw Q0
aw Q1
aw Q2

8w Q2 bar

Untitled 6
o 2
1,000,000 ps .A

Force Clock: /debounce_top/clk

Enter parameters below to force the signal to a
constant value. Assignments made from within HDL
code or any previously applied constant or clock
force will be overridden.

Signal name: fdebounce_topjclk
Value radix Hexadecimal w
Leading edge value: 1

Trailing edge value: 0

Starting after time offset: |0Ons

Cancel after time offset:

il

Duty cycle (%): 50 L

®

Period: 10ns 100MHz clock

\2) “ Cancel
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Forced Simulation Setup — Force a Sim Button Push

Untitled &

Q W @ q X ¥ = [« + o

W clic

W btnC
> B led[15:0]
» B an[3:0]

Force Constant: /debounce_top/btnC x

Enter parameters below to force the signal to a
constant value. Assignments made from within HDL

8 w_clkk_enable

4w Qo0 code or any previously applied constant or clock
= force will be overridden.
aw Q1
o w_Q2
8w Q2 bar Signal name: fdebounce_top/btnC
3.3V Value radix Hexadecimal w
.
BTHL N2 Eorce value: 1
—o" o w— T17 Starting after time offset: |100ns
BTNR
Buttons +—o" o w— T18 Cancel after time offset:
BTNU
"o aw— 17
BTND
L o5 wn— U18 ‘?/ “ Cancel
BTNC | || [ -
il
J; Ar 9
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Forced Simulation Run — 10mS

0. 000000000 ms 2,000000000 ms 4., 000000000 ms £.000000000 ms .000000000 ms |1E].
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M clk Z
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Forced Simulation Run — clk enable pulse 1

W clk
W btnC
~ B led[15:0]
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8 w_Q2_bar
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Forced Simulation Run — clk enable pulse 2

0. 0000200008 ms 2. 000000000 ms |4.0GGGGGG"G ms . 000000000 ms 5. 000000000 ms |1E].
1

W clk 1
H btnC 1
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s w_Q2
& w Q2 bar
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Forced Simulation Run — clk enable pulse 3

0. 0000EEEEAE ms 2.0000000008 ms 4.000000000 ms 6. 000000000 ms . 000000000 ms |1EJ.
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Coded Simulation Setup

Sources
Q /¢ +

W Design Sources (1
~ ) 5 debounce top (debounce tof

® dbclk_enable : dbnc_clk (dbnc ¢
@ dff0: d flipflop_en (d flipflop_er
@ dffl : d flipflop_en (d flipflop_er
@ dff2 : d flipflop_en (d _flipflop_er

» Constraints (1

w - Simulatiop-Eereees £
W osim_l
' N Hierarchy Update
2 Ut|||t_':1'l SoL C RefreEh Hierarc h}.-
Hierarchy IP Hierarchy

Copy Constraints Set...
Properties Edit Constraints Sets...
Edit Simulation Sets. ..

® debounce t¢
4+ Add Sources...
+| Enabled

Alt+4

?

S i ) 4

?

S
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Coded Simulation Setup

R

Add Sources X
Add or Create Simulation Sources
Specify simulation specific HDL files, or directories containing HOL files, to add to your project. Create a new source file '
on disk and add it to your project.
Specify simulation set: Create Simulation Set... w

.+

F

Create Simulation Set x

= adi  Enter Simulation Set Name [ns E

tb_debounce A

Add Files | | Add Directories | | Create File

Pt
L?) < Back Cancel 15
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Coded Simulation Setup

Add Sources x

Add or Create Simulation Sources

Specify simulation specific HDL files, or directories containing HOL files, to add to your project. Create a new source file '
on disk and add it to your project.

Specify simulation set: th_debounce A w | v Make active -

i +‘ Create Source File x

Create a new source file and add it to
your project,

File type: ® Systemverilog v «

File name: th debounce A

File location: | =Local to Project= w

1 AL —

Pt
| 1' ) <= Back Einish Cancel 16
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Coded Simulation Setup

Define Module x

Define a module and specify /0 Ports to add to your source file,

For each port specified:
MSBE and LSB values will be ignored unless its Bus column is checked. '
Ports with blank names will not be written.

Module Definition

Module name: |tb_debounce 4

I/O Port Definitions

+

Port Mame  Direction Bus MSB LSB
input

=
@ ‘ oK Cancel

17
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Coded Simulation Setup

Sources ? 00 X

a T & + o
w [ Design Sources (1
> @ 5. debounce_top (debounce _tog 4
b Constraints (1
~ [ Simulation Sources
w [ tb_debounce A (Z] (active
> @ - debounce_top (debounce tog 4

... th deboumra A (th Askhaimes A el

wis sim 11 Source Node Properties...
» .: debou = Open File
» [ Utility Sources (] Open With
Replace File...

Hierarchy  Librarii

Copy All Files Into Project

Source File Propert X Remove File from Project...

® tb_debounce A.sv

Disable File
+| Enabled
Location: i Move to Design Sources
Hierarchy Update
Type: Sy yLp
C' Refresh Hierarchy
Librany: wil,

IP Hierarchy
Size: 0. o= Setas Top

Sponsored By

W corporarion @2

18
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Simulation Code — tb_debounce_A.sv

B dff0
— 3 r’ |

3 o . D Q re
- module tb_debounce A(); btnC [ - _reg D an(3:0]
25 req clk; clk i I clk_enable © g [ led(15:0]
26 reg btnC; dbclk_enable CE Q
27 ' wire [15:0] led; e dbne clk out L
28 | wire [3:0]an; T RTL_REG
29 wire w_clk_enable; dbnc_clk L - )

wire w_Q0,w_0l,w_02,w_0Q2 bar; d_flipflop_en

32 debounce top thdebnc top( drrl -

33 .clk{clk]. n] -"= Q_reg

34 .btnC(btnC), ok g

35 0 led(led), 1 ff_clk_enable - - 0

5 .anfan) » CE 0O

7. ) D

dbnc_clk dbclk_enable(

clk(clk), RTL_REG
« : :dhnc_clk_mltliw_dk_enahle,' - d_flipflop_en -
42 v d_flipflop_en dffo( dff2
130 elk(clk); @ ]
44 Ff_clk_enable (w_clk_enable), b Q_reg
15 .D(btnC), clk L ¢
__ j.f)(-“f_qm ff_clk_enable cE O o
43+ d_flipflop_en dffl( b
49 clkiclk], RTL_REG
5 ff_clk_enable(w clk_enable], . ~ v
51 .D{w_Qa). d flipflop_en
52 .0(w_q1) ’ ]
53 )i ledo i

54+ d_flipflop_en dff2( 10 i«;'g

55 0 clk(clk); S

56 ff_clk_enable(w_clk_enable), RTL AND

57 Dilw 017, i

- ; E:_gzj . w_OED_barJ 19
S Clw_ I>O
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Simulation Code — tb_debounce_A.sv
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dff0
o e 0O _reg
btnC [ elk an[3:0]
clk _ c — > led[15:0]
dbelk_enable ff clk_enable CE O
g o
clk o dbne_clk_out
RTL_REG
dbne_clk -
d_flipflop_en
dffl
initial 5 () Q reg
begin —
= [ c
btnc* o ff clk_enable i
clk == 0; CE Q
end .
always RTL_REG
begin - _
#5 clk == ~clk; d_flipflop_en
end dff2
initial o 0 reg
begin clk L:
#1000000; btnC <= 1; e btnC high after 1 ff clk_enable CE @
#8000000; btnC <= O; e btnC 1 fte ‘
end
RTL_REG
d_flipflop_en
|
g ledO_i
1 i
RTL AND
w_0Q2_bar |
o - 20
1o I>O 0
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Coded Simulation Run — 16ms

2, 000000000 ms 4., 000000003 ms 6, 000000000 ms 5., 000000000 ms 10. 000000000 ms 12, 000000000 ms 14, 000000000 ms 16,

4 clk 0
4 btnc 0 ] | | | | |

~ M led[15:0] 1777 1777 9777 dzzz eZ7Z (i ' 2777 1777
e [15]
e [14]
e [13]
e [12]
e [11]
e [10]
e [9]
e [8]
8 [7]
o [6]
e [5]
s [4]
e [3]
e [2]
e [1]
e [0]
~ B an[3:0]

8 [3]
o [2]
e [1]
e [0]

8 w_clk_enable

e w QO

e w Q1

e w_Q2

6w Q2 bar
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Coded Simulation Run — Release Pushbutton :

|0.GOOGGOOGO mns |2.0GGOGGGOG ms 4, 000000000 ms £.000000000 ms |8.GOOGGOOGG mns 10.000000000 ms 12, 000000000 ms |l4.000000000 ms |
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

4 clk 4]

| — | | |

1
v M led[15:0] elZ7 1777 9777 dZz7 eff7 [Srirird 2777 1777

e [15]
o [14]
e [13]
e [12]
e [11]
e [10]
e [9]
e [8]
e [7]
e [6]
e [3]
o [4]
o [3]
o [2]
o [1]
o [0]
~ & an[3:0]

e [3]
s [2]
e [1]
e [0]

e w_QO

e w Q1

e w Q2

6w Q2 bar

| e e e e L = T NI T o (Y SV SV A S 1 A I Y I = T
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4 clk
4 btnC

~ B |ed[15:0]
e [15]
o [14]
o [13]
e [12]
e [11]
o [10]
e [9]
e [8]
8 [7]
o [6]
e [3]
o [4]
s [3]
o [2]
o [1]
e [0]

~ B an[3:0]
o [3]
e [2]
e [1]
s [0]

12 w_clk_enable
e w_ QO
e w_Q1
s w Q2
8 w_Q2_bar

|G.GGGG
T

0oG0E ms

Field-Programmable Gate Array (FPGA) Primer
Verilog Simulation

Coded Simulation Run — clk enable -1

|2.GGOO
| T

00000 ms

4. 000000000 ms

5. 000000000 ms

5. 000000000 ms

10. 000000000 ms

Sponsored By

12, 000000000 ms

"“H

|14.GGGGGGGGO ms
L1 T 1

6277

T
2777
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4 clk
4 btnC

~ i led[15:0]
e [15]
o [14]
e [13]
o [12]
o [11]
o [10]
o [9]
o [8]
e [7]
e [6]
e [3]
o [4]
e [3]
e [2]
e [1]
e [0]

~ B an[3:0]
e [3]
o [2]
o [1]
o [0]

1% w_clk_enable
e w_QO
e w_Q1
e w Q2
4w Q2 bar

Field-Programmable Gate Array (FPGA) Primer

Verilog Simulation

Coded Simulation Run — clk enable -2

Sponsored By

"fﬂﬂ

Qa0

|G.IGGIGG[;]GE?GGI mIS . . |2.IEJGE§G[;]E]GIGGI m? L |4.IGG?E]GGGGU = E.IE]E]IEJG[;JGGIGGI mls L o, 000000000 ms L |lGI.GF]EJEI3G[?UE]IG |I115 L |12I. EJIG BEIJE]EI]EJGIG rInS L |14|.G|GG[;JGG|GG|G |I115 L |
1
0 I | |
2777 1727 9777 dzzz 6777 : 2777 1277
0 |
4]
1 | .
0 | ]
2 | | | | | | |
z ! | ! | | ! | |
i | | | | | | | |
i |
i |
i |
2 | | | | | | | |
z ! | ! | | ! | |
z ! | ! | | ! | |
i | | | | | | | |
1 | _
0 |
f
1
1
1
1
o I I
0 |
° 24
1 L=
z
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Coded Simulation Run — clk enable -3 :

|EJ. 000EEEEEA ms |2.0GGGGGGGG ms 4, 000000000 ms 6. 000000000 ms . 000000000 ms 10. 000000000 ms 12, 000000000 ms |14. 00000000gA ms |
1 1 1 1 1 1 1 1 1 1 1

4 clk 1

4 btnc 0 | | | | |

~ & led[15:0] 1277 1227 Crirird dzzz eZZZ 6ZZZ 2777 1ZZZ
e [15]
o [14]
e [13]
e [12]
@ [11]
e [10]
e [9]
e [8]
o [7]
e [6]
e [3]
o [4]
o [3]
8 [2]
o [1]
e [0]

~ M an[3:0]
e [3]
e [2]
e [1]
e [0]

12 w_clk_enable
e w_QO
e w QL
e w Q2
g w Q2 bar

NDDDI'—"—"—'H_“DDNNNNNNNNNN'—‘DDD
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T e —e,
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DIGILENT®

www.digllentinc.com

c117 =z ESIC110

Untitled 8  x : T N 82883 B BRI RPN 5
: - ?'—’.‘f{]]] [L[EE 28 ¢ ‘“2i X\L\NX
DNV
NANNN
[S]8]s]

R169
ci25 SF [ci23 = " AN
4 »l : s §EQcm poEn  [naa o 0:91"" \ UNNERS\T‘;-PRS)ER
: o fo, LY LIIEND Bl i =
— TEOLAOL OV (=34 g?‘“g’, (
0 et gila
) ' CLK100MHz ?LT:[\ ’ Q “7)
Name Value 999,994 ps (999,995 ~ : 7 g enc e il
— ' (1 oo (@
y J / [ =
d clk z | =) 2 BAS Y S 3 Ao m o ()
/ o O 3 )
btnC z | E) 2 . Lou 0 b9 LD LD? LD6 LDS LD4 0 w2 LDL LDO
- | g @ e ‘(Na) > fwun Fu Fo foun s fwo s juas g gae s jwe
» B led[15:0] 1777 sus uf_ ST L SH11™ _suig _‘SNS = 1FSU9 & '?“7 E "5_“5' SWE™  SH4T  SWIT ST  SWT  sWo”
1 1 , [ |
» @ an[3:0] f - i P - .
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MORE TO COME..
Thank you for attending!!!
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