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Fit=CAX (always)
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Verilog X 2 L —9HWAE (

22 Tl Xilinx Vivado simulatorz {EF

llll

Cadence: NCsim (NC-Verilog)
Synopsys: VCS
Mentor Graphics: ModelSim

Stephen Williams: Icarus Verilog (7' —Y 7 k> x 7)
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Vivado Simulator, ModelSim
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VCS, NCsim (simvision), Icarus Verilog (gtkwave)
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VCD (Value Change Dump): 227 #—< v b, ASCIFZ

VCD FEDYZIa L —F THERTES

BB T7A—~NYRNDIEFEOIN T 7AILT A XH(T o &)Ly

VPD (veD plus): Synopsys, SHM (Simulation History Manager): Cadence,
WLF (waveform Log File?): Mentor Graphics
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TARMRYFERTLDELW (1)

T AR FICIFREOBEENH 5

initial 3X & $finish. ZnH 5 timescale

RTLTIEANRNY MNEH->TH.

HANRICFFE D#E
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“timescale : BALRE & FFREIBREZ8E

““timescale Tns/1ps” &M HEE

#1 T 1ns OEENEU S

1ps KamDELEIUIFEAAT S

#: XDOETPRAZELEZHES (timescale [CHTF)




il D %8 (< & 9 S E0ilt (2)

initial : RO TERITESNSFMENAX

# ZFS>THRRINTARY KA ZEZE VNIV TENTES

always # : —EDRER ZICEITINEIFHREMRAX

always # (10) T 10ns BEICEL. &
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T AKX FDH: Step 1

"timescale 1ns/1ps

module testbench ():

270w 73 10nsfEEE: T00MHz reg CLK, RST;

initial CLK <= 1;

ITns TUtwv b~ always # (5) CLK <= ~CLK;
initial begin
31ns TUtv MNEBR L F5T <= @
RST <= 1;
TAMRRIFKIZR L He T - b
end

endmodu le
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parameter % {&F

FElZ DD P I <T 5

LGSRl el B 7?;&:‘“6‘
M1 5 D RIBEMED D

Step 2

"timescale 1ns/1ps

module testbench ();
reg CLK, RST;
parameter real STEP = 10;

initial CLK <= 1;

always # (STEP/2) CLK <= ~CLK;

initial begin
RST <= 0;
#(1.1%STEP)
RST <= 1;
#(2%STEP)
RST <= 0;
end
endmodu Le
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RTL TESHDEFFATEEIITS

initial CLK <= 1:
always # (STEP/2) CLK <= ~CLK;

fcEZEo0yIDho>y req [31:0] CLK:

always @ (posedge CLK)
CNT <= RST ? 0 : CNT+1;

Y — )L A TIED S |
o 0Oy 7 Bhbhd e EF e e o

#(1.1xSTEP)

$disp|ay(?§ﬁ§) & CTHER] #(EigTE;)l;
RST <= 0;

end
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$display, $Swrite: EE#EH 7 (1)

$display (“7A—~v K", 15, 5 );

orintf() 7R H D, /2 URZRIFFITEI NS ($write (FIT LR W)

%b: 2. %d: 10E. Bh: 16, %f: E K&

\t & \n TY 7PHITH OK

FXRUEWY A 273 initial / always O TBE R TRO S
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$monitor: EE#EH 7 (2)

$display &E-> T, ENELLIcESRREINS

$monitoron / $monitoroff TEIE / BENTE S




$f{display, write, monitor)

J77A4IVICHANTBRT. I2WeWwW C EFRU

mcd = $fopen(“filename?);
$fdisplay( mcd, “format”, signal, signal---);

$fclose (mcd);
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$realtime

real B CERE

$display(“Time = %f *, $realtime); & H

$time

64bit E# T, timescale Z N T N ILERFHE]




X aLb—3 3 I

$finish: I 2L —I a3 V&KT

$finish(1) &hH $finish(2) &9 5 ECPURRE EMDH S (D H)

Vivado simulator 7 ETIE I a2 L —Y a3 VO TR ZIEEL THS
VZIalb—garaESESDTRELL)

[T

ANV R TGAYTMESI VI a2 L —Y TIEEE




T RTRE

$bitstoreal, $realtobits: realft & 64bitD{E = (IEEE-7541Z 15

REETEZ I 50 KDT/I\y I TEELEXT

$itor, $rtoi: realB &integerB! DL

$sin, $cos,: WEWBGEHHH D I, AANEDD
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$dumpfile(“hogehoge.vcd”); hogehoge.vcdz R ARFEH & L TR L

$dumpvars(0); INTDIESZ $dumpfile THRWIcT 7 1 ILICECEK

NVTBEBEDHEDEH B

Vivado simulator % & GUIFES

i

TIEEELREZRL TH;

RIEDNR 515
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DRATLIAIXRED

$display, $monitor, $write, $fdisplay, $fmonitor, -
$realtime, $time

$finish

$bitstoreal, $realtobits, $itor, $rtoi, $sin, $cos, -

$dumpfile, $dumpvars
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"timescale 1ns/1ps

module sw led tb ():
reg [3:0] SW;
reg PUSH;
wire [3:0] LED;

sw_led uut (.SW(SW), .LED(LED),
. PUSH(PUSH) ) ;

initial begin
SW <= 4'b0001: PUSH <= 0:
#(10) SW <= { SW[2:0], SWI[3] };
#(10) SW <= { SW[2:0], SW[3] };
end
endmodu Le

module sw_led
(
input wire
input wire
output wire

) ;

wire SW1_
assign LEDI
assign LEDI
assign LEDI
assign LEDI

endmodu le

WN RO I

[3:

[3:

~SW

0] SW,
PUSH,
@] LED

[1];

PUSH & SW[0Q];
SW1 ;

SW1 & SWI[2];
| SW;
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RZAE9 !

Z>. Verilog & 543
module sw_led

(

\ input [3:0] Sw,
UUtSW] . t 7'3 j_nput PUSH,

output [3:0] LED

AVZAGVREESHWTWT

W _ NS Lt = ~ Wil"e SW]._ — "’SW[].];
FH > ERVWEETHOK assign LED[@] = PUSH & SW[0];

assign LED[1] = SW1_;
. . b= assign LED[2] = SW1_ & SW[2];
/E\.BZ‘J%ZI— FT‘Li'fEEZtﬂJA assign LED[3] = |SW;
endmodu le

VHDL T LAVEZDTY
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home

Y —RXJ—K&ET7AY TV N

V—XAOA—RKD7 A )LF &
B CHBEZEET S

some_project

7OV hh5IEY —2% sre | | vivado || core | sim |
SBYBEFICT 3 I70  Vivedo® P37 e
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FPGADEIE > T{A]---?

7Y
Xilinx: Virtex, Kintex, Artix, Zynq, Spartan, --:

Altera: Stratix, Arria, Cyclone, MAX, ---

FINA R A R - SEHEAS

JCy T — - AP— RS L—R
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B DI

Speed Grade: 1
Family: Artix-7 Package: CSG324

‘ Size: 100T ‘ Temperature range: Commercial

XC7A1®®T 1CSG324C

Serial Transcelver TT 324 Pins

Package type Pb-free
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VivadoZ e &)

+ Create Project 9%

Vivado 2017.3

File Flow Tools Window Help Quick

VIVADO!

HLx Editions

Quick Start

Create Project >

Open Project >

Open Example Project >

Tasks

Manage IP >
Open Hardware Manager >

Xilinx Tcl Store >

Learning Center

Documentation and Tutorials >
Quick Take Videos »

Release Notes Guide »

Tcl Console

Q = = I B HE

start_gui

=]

& XILINX

ALL PROGRAMMABLE

Recent Projects
vivado2

mefosanal/work/mblazefvivado?2

vivado-test

home/osanal/work/cluster/vivado-test

kc705-riffa

me/osanal/work/cluster/kc705-riffa
KC705_Gen1x8If64
home/osanalwork/riffalriffa_2.2.2/source/fpga/xilinx/kc705/KC705_Gen1x8If64/prj

kc705-riffa
ho me/osana/wo H cluster/tmp } C

kc705-riffa

me/osanal/work/tmp/cluster/kc705-riffa
vivado
home/osanal/work/cluster/netfpgalvivado
vivado
home/osana/work/nexys4/vivado
Recent IP Locations
core
home/osanal/work/cluster/src/aurora/netfpga
core
home/osana rk/cluster/s slave/ku04
core
home/osanal/work/cluster/src/top/pcie-master/netfpga
core
home/osanal/work/cluster/src/top/pcie-master/kc705

core v

? 00X
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®OO x| New Project

Create a New Vivado Project
This wizard will guide you through the creation of a new project.
To create a Vivado project vou will need to provide a name and a location for your project files.

Next, you will specify the type of flow you'll be working with. Finally, vou will specify your project
sources and choose a default part.

To continue, click Next.




O x7 h=1ED (2/5)

O X' New Project
Project Name
Enter a name for your project and specify a directory where the project data files will be stored.

7OY 1Y kDA EH - =

Project location: \ fhomejosana

Create project subdirectory

Project will be created at: fhomejfosanafvivado_lab_sim

“vivado lab sim” [CUZFX U

AV RATTAILIH
ER S NET

< Back H MNext >

Cancel

|
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70>z b5 (3/5)

O X' New Project

Project Type
Specify the type of project to create.

@ RTL Project
You will be able to add sources, create block designs in IP Integrator, generate P, run RTL analysis, synthesis,
implementation, design planning and analysis.

L) n 5y Do not specify sources at this time
EAXIE’RTL Project

You will be able to add sources, view device resources, run design analysis, planning and implementation.

() 1O Planning Project
Do not specify design sources. You will be able to view partfpackage resources.

W N
7——- \ — 2 j ,\ 7'—\ \I \ 0) z W () Imported Project
L__ d\ \ Create a Vivado project from a Synplify, XST or ISE Project File.
() Configure an Example Embedded Evaluation Board Design
: D .
O NOT SPECITY SOUrces: -

59 Create a new Yivado project from a predefined IP Integrator template design.

< Back H MNext > Cancel |




O>x 7 b5 (4/5)

O | New Project

Default Part
Choose a default Xilinx part or board for vour project. This can be changed later.

7__\.\/ ‘\/]/ Z % %lgi\ ieFlthc;r & Parts | @ Boards

Product category. |All v ‘ Package: All v ’
Family All v ’ Speed grade: |All ~
Sub-Family All v Temp grade: |All »
XC/7AT100TCSG324-1 P —
Search: |C.- xc7al00tcsg | (4 matches)
[fO Pin Awailahle LUT . Block Gh GTXE:
_ Part ‘ Count ‘ IOBs ‘ Elements ‘ FlipFlops ‘ RAM S ‘ DSPs ‘Transceivers Trans(
G xC7al00tcsg324-3 324 210 632400 126800 135 240 0 0
& xc7al00tcsg324-2 324 210 62400 126800 135 240 0 0
7 9y —_— & xc7al00tcsg324-2L 324 210 63400 126800 135 240 0 0
S e a rC h L A l ; Z % & xc7al00tcsg324-1 324 210 632400 126800 1325 240 0 0
C ; ] N\
+ \
WAL N A W
[« D=

< Back H Next > \ Cancel |




70>z h%Z1E% (5/5)

X' New Project

New Project Summary

() Anew RTL project named “vivado_lab_sim' will be created.

(i) The default part and product family for the new project:
Default Part: xc7al00tcsg224-1
Product: Artix-7
Family, Artix-7
Package: csg324
Speed Grade: -1

A ULEFL &S

VIVADO!

To create the project, click Finish

< Back Finish | | Cancel |




Vivado®d

= project_1 - [fhome/osana/work/cluster/project_ 1J'pr01ect 1.xpr] - Vivado 2017.3

Window

File  Edit Flow Tools

= > i

= B o N o - A o~

Layout View Help

o X

PROJECT MANAGER - project_1

v PROJECT MANAGER
£+ Settings
Qa = & +

Design Sources

Add Sources

Language Templates _
Constraints

1F IP Catalog Simulation Sources
sim_1

IP INTEGRATOR

Create Block Design
Open Block Design

Generate Block Design

SIMULATION

Run Simulation

Libraries

Hierarchy

Compile Order
RTL ANALYSIS

Properties
SYNTHESIS

#it

IMPLEMENTATION

P Run Implementation

> Open Implemented Design

v PROGRAM AND DEBUG

J5 Generate Bitstream

> Open Hardware Manager

25 Default Layout v

Project Summary

Settings Edit

Project name: project_1

Project location: /home/osana/work/cluster/project_1
Artix-7

Xc7al00tcsg324-1

Not defined

Verilog

Product family:
Project part:

Top module name:
Target language:
Simulator language: Mixed

Synthesis Implementation

Status: \/ _Z R I\\\ t 7:)\
Messages: ning
Part: XC7al00tcsg324-1 Part

Strategy:

Vivado Synthesis Defaults Strategy:

Report Strategy: Vivado Synthesis Default Reports Report Strategy:

Incremental compile:

DRC Violations Timing

Run Implementation to see DRC results Run Implementz

Utilization

Run Synthesis to see utilization results Run Implementz

Tcl Console | Messages |Log

Reports

Design Runs  x

Q| = , + %

Name Constraints Status

v [>synth .1  constrs .1  Not ¢ \$ -
constrs.1  Not s A

WNS TNS WHS THS TPWS Total Power Failed Routes FF BRAMs URAM DSP Stz

> impl_1

HRBORED NS NS |

-
— D5

—-

_ C

DLAT7o KN
7Ld\<7l—d\’)7—c_

“Default Layout”
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e \

A

HA

File  Edit

\ vivado_lab_sim - [/home/osana/vivado_lab_sim/vivado_lab_sim.xpr] - Vivado 2014.3

Flow Tools Window Layout Yiew Help

[Q~ Search commands

d‘B|maI. Xl’ > Iﬁ g'Z@EDefaultLawut

Flow Nawvigator «

59 g
g &3

| XN |®

Project Manager - vivado_lab_sim

4 Project Manager ]

% Project Settings

E!I Add Sources

Q Language Templates
LF IP Catalog

4 P Integrator
% Create Block Design
¥ Open Block Design
& Cenerate Block Design

4 Simulation
% Simulation Settings
() Run Simulation

RTL Analysis
> @¥ Open Elaborated Design

Synthesis
5 Synthesis Settings
’ Run Synthesis
> . QOpen Synthesized Desig

Implementation
% Implementation Settings
[» Run Implementation

> ‘ Open Implemented Desic

Program and Debug E

v

sources

ATE et RE

Design Sources
Constraints
Simulation Sources

L= sim_1

% Project Summary X

Project hame:

“epject location:

Hierarchy Libraries Compile Order

& Sources ¥ Templates

<=5
ey ] Project Settings
g

wvivado_labh_sim
fhomejosana/fvivado_lab_sim

W Properties. .. Ctri+E
duct family. Artix-7
Hierarchy Update >
ject part: x¥C7alootcsg3Z24g-1
@ Refresh Hierarchy _
) p module name:  Not defined
IP Hierarchy »

Edit Constraints Sets. ..
Edit Simulation Sets...

nthesis

tus:

Properties

« »>[E

|| &* Add Sources. .. Alt+A |l ssages:

Part:
Strategy.

=) Not started

No errars or warnings
¥C7al00tcsg324-1
Yivado Synthesis Defaults

Design Runs

Name

Constraints

Failed Routes

@-=» synth_1
L= impl_1

v kB4 P

A

42y

constrs_1
constrs_1

OV O MEBMT SV —X 27 rILEBEEREFER




Y —Ad— k%

RTLI& "Design Source”

BN (2/4)

— | Add Sources

VIVADO!

HLx Editions

£ XILINX

Add Sources

This guides you through the process of adding and creating sources for your project

Add or create constraints

® Add or create design sources

Add or create simulation sources

—

Cancel
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O % Create Source File

Create a new source file and add it to your

project.

File type: v Yerilog A

File hame: sw_led

File location: |@) <Local to Project> v

\ L
= S 2R ” |
OK Cancel
(- =
O \ Bhdd Sources

Add or Create Design Sources
Specify HDL and netlist files, or directories containing HDL and nef@st files, to add to your project. Create a new source file on ‘
disk and add it to vour project.

SEEsw led EWSgT LT

ve 1 sw_led.v xil_defaultlib <Local to Project>

DT AT ICHBDD%
Eo5im5aEld “Add Files”

Add Files. .. [ ’ Add Directories. .. [ ’ Create File...

< Back Einish H Cancel |




YV —Ad—R%ZENM (4/4)

O \ Define Module

Define a module and specify IO Ports to add to wour source file.

For each port specified:
MSE and LSB walues will be ignhored unless its Bus column is checked.
Ports with blank names will not be written.

Module Definition

Module name: ‘5w_|ed| ]

IfO Port Definitions

Port Name | Direction | Bus | MSB | LSB | |
input  |v] [

TIa2—I)ILDIRN—KEDTBH?

FHHND T ETIT UL

QK H Cancel |

O \ Define Module

o The module definition has not been changed.

L

Are you sure you want to use these values?




)

&

TARRYTFE

+ "Simulation Source” A* €11
~ sw_led test E WS ZEIT

+ FIRE RTL &R

/N

T S
VIVADO'

£ XILIN
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T VB

+ Design Sources

QT2 et R[E

@ Design Sources (1)
) RTL Loz sw_led (5w _led v

@=- Constraints
@ Simulation Sources (2)
& sim_1 (2)
— ok sw_led (5w led v
—we sw_led_test (sw_led _test )

‘Hierarchy Libraries Compile Order

‘4 Sources ¥ Templates




SD2EDAZARDERU

sw/(3]
sw|2]
sw(1]

sw/|O]

push

sw led

led[3]
led|[2]
led[1]

led[O]




ol K V41 =XV o (ol 0)

T AN

AT

FDTICRTLAAS

AG-EY1—)4

Sources
v PA S L :

@ Design Sources (]
@b sw_led (s
@=- Constraints
@ Simulation Sources (1]
Q sim_1 (]
,) 0 SW_led_test (s
@ uut - sw_led (s

Hierarchy Libraries Compile Order

ih Sources Templates
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:/\J.l/_:/as

Flow navigator 5

Simulation settings —
Simulation T runtime Z O

T 7 #)U ~IiE 1000ns

%

General

S
simulation

synthesis
Implementation

,j\},

Bitstream

3 F

IP

X Project Settings

Simulation

Target simulator:

Simulator language:
Simulation set:

Simulation top module name:
Clean up simulation files

[] Generate scripts only

Vivado Simulator A
Mixed v
e Sim_1 v
sw_led_test ’ }:|

Compilation  Elaboratior Simulation  Netlist

¥sim. simulate. runtime™
xsim. simulate. uut
}¥sim. simulate. wdhb
¥sim.simulate. saif

0

¥sim. simulate. xsim.more_options

xsim.simulate.runtime®
Specify simulation run time

Advanced

OK

H Cancel H Apply |




AN IV ERAT

Run Simulation —
Run Behavioral Simulation

MESHREDETILRETD e

5 Simulation Settings

'JU.UA" Run Sirﬁ-‘-nxlnfﬁnsﬁ
S ) — _ N )3 = o Run Behavioral Simulation
=2l —>3>%H g |
a RTL Analysis
=¥ Open
VXalb—3rvIHcHd & S

{?E, SyntheSsrsoerormgs

OAYVINAMILDETTES NS
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O O \, vivado_lab_sim - [/home/osana/vivado_lab_sim/vivado_lab_sim.xpr] - Vivado 2014.3
File Edit Flow Tools Window Layout Yiew Run Help |
. | = B T | = = >, = N N e [
& ® D ¥ | K T G |3 Defaur Layour v | N | KR (2) 5 1E ULiclBEER a2l —>37 % 17T Ready
Flow Nawigator K Behavioral Simulation - Functional - sim_1 - sw_led_test 4
A X B . Scopes — 0O 2 X Objects — 0O 2 X v sy _led. vy X @8 sw_led_test.y X B8 Untitled 3 X
Name | Design Unit | Block Type Name | wvalue DataTyp|| mg
o : ; ame Yalue
i3 Project Settings @ @ sw_led_test sw_led_test  Verilog Mo... | @=25 SW[3:0] 1000 Array =
&Y Add Sources =@ uut sw_led verilog Mo... E-‘PUSH ___________________________ 0 Logic B o % Sii[3:0]
2 glhl Ia] Verilog Mo... |[©=5 :
O Language Templates L 0 llog Mo.... | &= [ED[3:0] 11010 Array || o .
Lk Ip Catalog A ® 2]
- —<3) Lt == \ag s == o
EV2—IBEE BRI hIEED [
4 IP Integrator - B8 e —PB/S - & [0]
& Create Block Design — Es/— N s PUSH
< 0] = =, bl oM LED[2:0]
4 b ‘
— A = — (3]
2 SCope &5 Sources 5 % [2]
4 Simulation Simulation Object Properties — 0O 2 X — 4 _75 '
iE?%%;Simulation Settings & [P35 (1 ) JUTC_ \;\15 ‘5% _ '5 S \\—
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“timescale 1ns/1ps

module sw_led _tb ();

reg [3:0] SW;
reg PUSH;
wire [3:0] LED;

sw_led uut (.SW(SW),
. PUSH(PUSH) ) ;

initial begin

¢monitor(“%st SW: %b, PUSH: %b”, $time, SW, PUSH);

. LED(LED),

SW <= 4'b0000; PUSH <= 0;
#10 SW <= 4'b0001;

#10 PUSH <= 1;

#10 SW <= { SW[2:
#10 SW <= { SW][2:
#10 SW <= { Sw[2:

end
endmodu le
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SWI[3.
SW [
SWI[3.

w w W

PUSH <= 0;

module sw_led

(

input wire
input wire
output wire

)

wire SW1_

assign LED[O]

assign LEDI
assign LEDI
assign LEDI

endmodu le

WN RS

[3:0] SW,
PUSH,
[3:0] LED

~SW[1];
PUSH & SW[0Q];
SW1_;
SW1 & SW[2];
| SW;
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