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Utilisation de la logique programmable de la carte ZYBO

1) Problématique

Comme on a pu le réaliser auparavant avec la carte SPARTAN 6, on souhaite réaliser un
chenillard. Cette séance nous permettra de nous familiariser avec la suite logiciel VIVADO
2014.4. Cette suite est la plateforme de développement logiciel privilégiée pour travailler avec
I'environnement ZYNQ. On ne s'intéressera ici qu'a la partie logique programmable (PL) du
ZYNQ, qui intégre un FPGA ARTIX7. La simulation VHDL Conclura cette séance.

Le bloc fonctionnel du chenillard est donné ci-dessous

— > Compteur -’ Pecodeutd -1 Affichage
cLe Par 4 Parmi 4
T RESET

Chaque bloc fonctionnel sera décrit par un IPCORE. La consighe RESET sera prise en compte
grdce a l'interrupteur SWO de la carte ZYBO. L'affichage s'effectuera

Sur les 4 LEDS de la carte. On devra insérer un diviseur de fréquence afin de diminuer la
fréquence du signal CLK

2) Création du bloc design sous VIVADO

Ouvrir le logiciel Vivado
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Lancez Vivado et créez un nouveau projet

P

File Flow Tools Window Help

Vivado 2014.4

Creabe New Project
| |

Manage IP

Tasks

Information Center

Documentation and Tutorials

Open Project

1
Open Hardware Manager

Quick Take Videos

VIVJ \DO Productivity. Multiplied.

W

Open Example Project

i

Xilinx Tdl Store

Z
(=

Release Notes Guide

-Q Td Consale |

Mew Project Wizard will guide you through the process of selecting design sources and a target device for a new project.

Cliquez sur next

t A

New Project

Create a New Vivado Project

This wizard will guide you through the creation of a new project.

To create a Vivado project you will need to provide a name and a location for your project files. Mext, you
will specify the type of flow you'll be working with. Finally, you will specify your project sources and choose a

default part.

To continue, dick Mext.

Einish

Cancel
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Nommez votre projet et choisir un répertoire pour ce projet

Project Name
Enter a name for your project and specify a directory where the project data files will be stored. ‘

Project name: iproject_l |

Project location: |E:Jcoursjvhdlzo15;’2'\'EDId'1eniIIard “:‘

Create project subdirectory

Project will be created at: E: fcoursfvhdl2015/ZYEO chenillardfproject_1

< Back || Next>= |  FEinish Cancel

Choisir un projet du type RTL

P New Project

Project Type
Specify the type of project to create. ‘

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

[] Do not specify sources at this time
Post-synthesis Project
O i
You will be able to add sources, view device resources, run design analysis, planning and implementation.
| Do not specify sources at this time

(@] LfO Planning Project
Do not specify design sources. You will be able to view part/package resources.

Imported Project
Create a Vivado project from a Synplify, ¥5T or ISE Project File.

O

Configure an Example Embedded Evaluation Board Design
Create a new Vivado project from a predefined IP Integrator template design.

< Back || Mext > Einish Cancel
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Si vous possédez des fichiers VHDL a inclure dans votre projet

Add Sources

Specify HDL and netlist files, or directories containing HDL and netlist files, to add to your project. Create a new source file on
disk and add it to your project. You can also add and create sources later,
Index Mame Library HDL Source For Location -h
—
1
+
Add Files... | | Add Directories... | | Create File...
|| 5can and add RTL indude files into project
[#] Copy sources into project
[+] add sources from subdirectories
Target language] WHOL - | | Simulator language:
| <Back |"liexi> ]  Finish Cancel

Inclure le fichier de contrainte pour votre carte de développement (dans notre cas
particulier, la carte ZYBO)

) PN New Project
Add Constraints (optional)

Specify or create constraint files for physical and timing constraints.

Constraint File Location

|ZYBO_Master.xde Frlcours\vhdl2015\2YBO

“«r 1 4

Add Files... || Create File...

Copy constraints files into project

< Back || Mext » Einish Cancel
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Choisir le type de carte de développement ou le type de FPGA implanté sur votre carte :

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

Select: HE Boards

4 Filter
Product category: | All Package: | Al
Family: | All Speed grade: | all
Sub-Family: | All Temp grade: | All

Reset All Filters

Search: | Q-

1/O Pin Available LuT 1 Block Gb GTPE2
Count I0Bs Elements Fipflops i

RAMs Transceivers Transceiv
@: wc7z010clg400-2 400 100 17600 35200 &0 30 0 1]
[ xc7z0100i0900-1 100 60 [swo o o o o]
@: wCc7z010idg225-1L 225 54 17600 35200 &0 30 0
|6 xcTz010idg400-1L 400 100 17600 35200 &0 30
@ ®xc7z015clg435-3 485 150 45200 92400 95 160
| xcTz015cg485-2 485 150 45200 92400 95 160
@ wC7z015clg485-1 485 150 45200 92400 95 160
| xc7z015idg485-1L 485 150 45200 92400 95 160

@‘ ¥C7z020clq400-3 400 125 53200 106400 140 220
L

Part

~l

Cliquez sur finish dans le panneau récapitulatif

New Project Summarnry

(i) A new RTL project named 'project_1' will be created.
Mo source files or directories will be added. Use Add Sources to add them later.
Mo Configurable IP files will be added. Use Add Sources to add them later.
1 constraints file will be added.

The default part and product family for the new project:
Default Part: xc7z0 10cdg<900-1

Product: Zyng-7000

Family: Zyng-7000

Package: dg<400

Speed Grade: -1

To create the project, dick Finish
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Dans le cas du chenillard, il nous faut inclure un compteur, un décodeur et un diviseur de
fréquence. Créez un répertoire pour chacun des éléments et y placer le fichier VHDL associé a
chacun. Cette derniere étape nous permettra l'intégration de chaque élément dans un IPCORE

Accueil Partage Affichage
@ * 4 | » Ordinateur » Mouveau nom (E) » cours » vhdl2015 » ZYBO » chenillard » project 1 »
Jr Favoris Mom Modifié le Type Taille
B Bureau . compteur 19/07/2015 21:32 Dossier de fichiers
p
‘&l Emplacements récer .. decodeur 19/07/2015 21:32 Dossier de fichiers
4 Téléchargements i DIV 19/07/2015 21:32 Dossier de fichiers
. project_l.cache 19/07/2015 21:53 Dossier de fichiers
s Bibliotheques . project_T.srcs 19/07/2015 21:53 Dossier de fichiers
@ Documents o roject_l.xpr 1970772015 21:53 Vivado Praoject File 4 Ko
proj p ]
Images
J‘F Musigue
B videéos
On va par la suite créer un package IP pour chaque élément :
File Edit Flow | Tools | Window Layout View Help
a3 @] Report » | [Eo
it | & Create and Package IP... |_1
F— Create Interface Definition...
W ol — _
Run Td Script. .. E
| 4 Project Mana{ (& Property Editor Ctri+) =
% Project Assodate ELF Files...
EET Add Sall Compile Simulation Libraries. ..
"'1;:' Langu Xilinx Td Store...
g: IF Caj Customize Commands 3
5 Project Settings...
4 TP Integrator i :
E ons... npile On
B Opti le O
i% Create brooroesmgm [ s ]
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Create and Package IP

This wizard can be used to accomplish two tasks:

Package a new IP for the Vivado IP Catalog
This wizard will guide you through the process of creating a new Vivado IP using source files and
information from your current project or specified directory.

Create a new AXI4 Peripheral

This wizard will guide you through the process of creating a new AXI4 peripheral which indudes
HDL, driver, software test application, IF Integrator BFM simulation and debug demaonstration
design.

VIVADO!

Click Mext to continue

Finish

Cliquez sur next

Sélectionnez package dans un répertoire

Choose Create Peripheral or Package IP
Please select one of the following tasks. ‘

Package your current project
Use the project as the source for areating a new IP Definition.
Mote: All sources to be packaged must be located at or below the specified directory.

- Package a specified directory
Choose a directory as the source for creating a new IP Definition.

Create a new AXI4 peripheral
Create an AXI4 IF, driver, software test application, IP Integrator AXI4 BFM simulation and debug demonstration design.

T e
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Fournir le chemin du répertoire d'un des trois éléments. Le répertoire doit contenir le fichier
VHDL de I'TPCORE a implanter

Package a Specified Directory
Select the directory where sources to be packaged are located. ‘

IP location: |E:,.’coursfvhdlzo15{ZYBOfd'1&nillardfpmject_lf::ompteur | EI

["] Package as a library core

D [ ] ew

Edit in TP Packager Project Name
Enter a name for your project and specify a directory where the project data files will be stored

Project name: | edit_ip_project

Project location: | E:fcoursfvhdI2015/2YBO /chenillard/project_1
Edit IP project will be created at: E:/... /ZYBO/chenillardfproject_1/edit_ip_project
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Cliquez sur finish dans le panneau récapitulatif

VIVADO’

New IP Creation

The following pieces of information will be gathered:

Click Finish to continue

o Identification information based on top module name

o Family compatibility based on part in the project

o File(s) from Synthesis and Simulation file sets

o Ports from the file containing the top module

o Parameters from the file containing the top module

o Bus Interfaces based on port names

o Address Spaces and Memory Maps based on inferred bus interfaces

Mobe: The following files will be created on disk in the spedified directory: component.xml and
¥gui directory containing IP Customization files.

Le logiciel Vivado se lance

< Back MNext = . Einish || Cancel

pour l'intégration de cet IPCORE

| Project Manager - edit_ip_project X
Sources P 0 [ L0 [z Project Summary X ] & Package IP - compteur X ] 0o X
hd O\z%liaﬁl. Packaging Steps < Identification
= Design Sources (2) — - ~
i#fi 4 compteur - archcompteur (compteur. vhd) W Vendor: |’Gl'”’('mm |
= IP-XACT (1) ’ :
ihili Library: i
{5 Constraints + Compatibility ¥ | D |
[ Simulation Sources (1) ' File Groups Mame: |oompbeur |
o Version: | 1.0 |
Customization Parameters
Libraries | Compile Orcer | (@ Ports and Interfaces Display name: | compteur_v1_0 |
d Sources | @ Templates | iption: |cumpteur_v1_0 |
Properties = or display name: | |
e k nany url: | |
Finished Packaging successfully i '
gories: [BaselP |I|
directary: e:fcours fvhdl2015/zybo /chenillard fproject_1/compteur
e name: e:fcours fvhd|2015/zybo fchenillard project_1/compteur fcomponent. xml W
Design Runs T | ettt
O\ Mame Constraints WNS NS WHS THS  TPWS Failed Routes T | FF BRAM DsP Start Elapsed Status Progress
E E-=p synth_1 constrs_1 Notstarted [ |0%
= b mpl_1L constrs_1 Motstarted [ 10%
14
. £ e - - - 2
P 5 Td Console l (' Messages l [ Log l |2 Reports. 3» Design Runs |
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Vérifiez sur Ports et interfaces nos différents signaux

[EP!OjECtSUITIITIaW XI#PangEIP—ummiﬂlr X] O @ X
Packaging Steps Lt Ports and Interfaces
+ Identification | @ Zaernings
- - 3| Mame Interface Mode Enablement Dependency Is Dedaration Direction Driver Value Size Left  Size Left Dependency Siz
Compatibili —
ey Q, =[5 Clock and Reset Signals O
+/ File Groups o {iI} signal_reset slave O
el - G-I} signal_dock slave |
Customization Parameters | | 3| -+ sorties O out ]
Addressing and Memory @
+/ Customization GUI @
1 Review and Package
< > O < > [0

Puis cliquez sur Review and Package pour l'intégration finale. Cliquez a nouveau sur le bouton
Package IP

|Eijeu::tSummarguI » I > Pa[:kage]]’—[mnp_tﬂlr X]

Packaging Steps L Review and Package
 Identification | @ 2 warnings 1info message
 Compatibility Summary of your IP
o Bl IF display name: compteur v1_0
1P description: compteur_vw1_0
Customization Parameters | IP root directory: e:fcours/vhdl2015/zybo/chenillard fproject_1/compteur

() Ports and Interfaces
After Packaging

Addressing and Memory
o An archive will not be generated. Use the settings link below to chanae your preference

' Customization GUI o Project will be removed after completion
edit packaging settings

' > @ |ﬂ|

La fenétre de réussite

@ Finished packaging successfully. Do you want to dose the project?
Package IP Location: e: fcoursfvhdl2015/zvbojchenillard fproject_1/compteur

Ok || Cancel |

Reprendre la méme procédure pour les deux autres éléments.
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Une fois les trois éléments intégrés on va créer un block design afin d'associer ces trois

éléments entre eux et réaliser ainsi un chenillard.

Cliquez sur create block design

File Edit Flow Tools Window Layout View Help

A2 BB X P D B & K| X @ SoefutLayout .
Flow Navigator « | | Project Manager -project_1

D\E% Sources

E QT2 wet RE

4 Project Manager

- ) 1= Design Sources
ﬁ' PHREL Sctmi (#-45 Constraints (1)
¥ Add Sources =) Simulation Sources
L[ sim_1

@ Language Templates
L F 1P Catalog

4 IP Integrator
ﬁ Create Block Design

Libraries | Compile Order |

: 44 Sources | 0 Templates |
‘ Open Block Design Create Block Design
‘. Generate Block Desig Create and add an IP subsystem to the project.

+ <0k

4 Simulation
ﬁ Simulation Settings
@ Run Simulation

4 RTL Analysis

Choisir un nom pour notre block design

Flease specify name of block design.

Design name: |desjgn_1

Directory: | {7 <Local to Project=

Spedfy source set: | [ Design Sources

La fenétre de construction du block design apparait
Cliquez sur add ip pour rechercher un des trois éléments

‘PAGE 32

PETITPA




TP SYSTEME NUMERIQUE EMBARQUE: TUTORIAL XILINX ZYBO VIVADO 12/03/2016
! [Mnsim-dasigq_l X
Design - O % | |Z=Diagram X | o
Al ZESE 3| & desion_1
s, design_1 LN @ This design is empty. To get started, AddIP from the catalog.
LS A
&l
[§
WH
|
|
1 =
Ao, e [ms. ] | =
s s l,g
|« >Hx [add ]
87
L)
[ e < > :

Le premier élément le compteur

Search: |f_.'i:' mmpt;eur {1 match)

3 §

MName VLMY

Axilina, com:ip...

Select and press ENTER or drag and drop, ESC to cancel

compteur_0

compteur_v1_0

Procédez de méme pour les deux éléments suivants
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On obtient alors le schéma suivant en intégrant aussi un clock wizard

clk_wiz_0 compteur_0
== DIV_0 Ll - | decodeur_0
e ot CLKDIV CLK_1HZ strobel 2: sorties[7:0
reset locked " tt Gl
DIV _v1 0 decodeur_v1_0
Clocking Wizard R l'EDmpLeur_u l_ﬂ‘ o

On peut faire apparaitre les caractéristiques d'un ipcore en double cliquant dessus

Clocking Wizard

Double
cliquez

On obtient la fenétre suivante :

Clocking Wizard (5.1) '

i Documentation [ IP Location

chhul i Hesoures Component Name Idk_uwz_[]
Show disabled ports
~ Clocking Option: Output Clocks r MMCM Settings rPort Renaming rSummary ]
~
The phase is calculated relative to the active input dock.
Output Clock | OUtPut Frea (MHz) Phase (degrees) Duty Cycle (
Requested Actual Requested Actual Requested

dk_out1 100.000 100.000 0.000 0.000 50.000
I:I dk_out2 100.000 0.000 50.000
| dk_out3 100.000 0.000 50.000
dk_out4 100.000 0.000 50.000
dk_out5 100.000 0.000 50.000
dk_outs 100.000 0.000 50.000
dk_out? 100.000 0.000 50.000

USE CLOCK SEQUENCING Elaekig it redting

Source Signaling
Output Clock Sequence Number
(®) Automatic Control On-Chip ® Sing
1 () Automatic Control Off-Chip Diff
i (") User-Controlled On-Chip
1 (") User-Controlled Off-Chip I
< > v < ! >
w
ok || cancel

Supprimez la broche reset et locked de l'ipcore clocking wizard.
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Ci-dessous on retrouve les caractéristiques de l'ipcore diviseur de fréquence.

DIV _0

LKDIV CLK_lHZ}

DIV_v1 0

4

L

L

Double
cliquez

DIV_v1_0 (1.0)

i) Documentation (5 IP Location

Show disabled ¢ IP Location

IF location: |E:fmurs,.’uhdllﬂ15;'Z‘|’EiD,|’d'|enilIard,.’pruject_lfpruject_l.srcsfsu:uurces_h‘bd,.’desi;

Choose a directory for the IP file and associated data files: e/cours/vhd2015/ZVBO/chen

LEOTY LK _1HZ
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Associez grdce a l'outil fil le cablage entre les différents éléments du montage.

compteur_0

decodeur_0

mstrobe[2:0]

sorties[2:0]} sorties(7:0]

" decodeur_vi_0
compteur v1 0 Gl

|{Zonnect from 'sorties' port to 'strobe’ port|

Pour créer un port cliquez droit sur le design block puis sélectionner create port

_ | %= Diagram X
. #[]| # design_1
O | [ Designer Assistance available. Run Connection Automation
2: Clique
Hh{ B Properties Ctrl+E droit
=l b Supprimer
' Eu ey Ctrl+C
| B - Ctrl+V compteur_0
Q“ T, Search... Ctrl+F
e = & Selectal Cirl+A sorties[2:0]
= £ AddTP... Ctrl] —
ﬁ [ Run Connection Automation... L‘DrT‘l[JLE‘u r_v J—D
T 5 IP Settings...
?]" ¥ Validate Design Fo
¥ Create Hierarchy...
%' Create Comment
i Create Port... Ctrl+K
Create Interface Port... Ctrl+L
¢ Regenerate Layout
:t bd pins compteur 0/sod B ,SENE bt

>t _bd nets compteur 0 sorties]

at kbl mina cammtenr Nfanrtieal et khd mina Aercndenr Nfatrrnhel
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Donnez un nom au port (ici CLK) et choisir sa direction et son type

Create port and connect it to selected pins and ports

Port name: |

Drecton
e

[ ] Create vector:  from | 31 |to |

Frequency (MHz): |

[ ] Connect to matching selected ports

Le schéma devient le suivant :

clk_wiz_0 DIV_0 compteur.§ decodeur_0
- irobe(2:0] mﬁpm}
Clocking Wizard DIV_v1_0 decodeur_v1_0
compteur_v1_0
CLK [
Reliez grdce a l'outil fil la broche clk_int au port d'entrée CLK
clk_wiz_0 DIV_0 CONIERUE O decodeur_0
cirobe[2:0] mapm]}
Clocking Wizard DIV_v1i_0 decodeur_v1_0

compteur_v1_0

CLK[
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Méme procédure pour le port RAZ

™~
=
clk_wiz_0 DIV_D oompteur 0. decodeur_0
ck_inl  clk_outl r——@a‘l——l__d: sorties[2:0] -—{m]}
Clocking Wizard DIV_v1 0 —— decodeur_v1_0
compteur_v1_0
CLK

On doit déclarer un bus de huit bits pour le port de sortie

Create port and connect it to selected pins and ports

Port name: |m f

Direction: mut v|

Type: Other -

Create vector: from | ?E| to | UE" |

Frequency {MHz): |

| Connect to matching selected ports
OK
Finalisez le cablage :
= sortie[7:0]
CLK
; compteur_0
clk_wiz_0 DIV_0O PR M decodeur_0
reset S
dk_inl dk_outl :k sorties[2:0] —{sh'nbe[z:n] sorties[7:0]
Clocking Wizard DIV_v1_ 0 et decodeur_v1 0

compteur_v1_0
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On peut vérifier la conformité du block design en cliquant sur validate design
«| | Block Design - design_1* X
Design B L JE" Diagram X ] i design_1.vhd ¥ |
A EE—E #]| . design_1
o design_1 " a
B Pt 3
= Nets & y
4F dk_wiz_0 (Clocking Wizard:5.1) W
4F compteur_0 (compteur_v1_0:1.0) !..:
-4 decodeur 0 (decodeur_v1 0:1.0) h"
@-4F DIV_0 (DIV_v1_0:1.0) ]
: @ CLK
1a
& sources, H Design | & Signals | = ck_wiz 0 DIV_0 oapert
......... gl
Source File Properties 4 - o nL d‘-"‘l}—{mv a_muz]—l__f! RS20
| -l@ R & Clocking Wizard DIV_v10 e g s
1 [ ipteur_v1 {
?&,desigln_ll.bd ‘ b o . .
: ol E Veérification du design
Location:  E:fcoursfvhd|2015/ZYBO0 chenilard jproject_1fproject_1.src @/
| P —— | ¥
i 2 Validate Design (F6) v
. Eemlj Properties | | Validate and display errors and critical warnings in this design. > K
Chaque port du block design doit €tre déclaré dans le fichier de contrainte de la carte.
Double cliquez sur le fichier de contrainte et faire les déclarations nécessaires en associant a
un port une broche du FPGA
| Block Design - design_t B
Sources e [5)  A [Z—ﬂDiagram X]EIBZ‘I’BOJIaster.mIc X| O =
q Z % | P_n éﬁ_ﬂ . .E:f.oo!..lrsf\fhdlzo15IZYBOfd'1enillardfproject_ljproject_l.srcsfoorl_strs_lﬁmports!’Z\’BOfZ\’BO_Masber.xdc
[1-{= Design Sources (1;- o ; ig: afii_pi‘: [ i z
! .jcﬁ::?:iqil(ﬁ?es@n_l'bd} A @Alae
| ErErconstrs_1 (1) | 209 #410 L1
: ] BO_Master.xdc | | 210 #set p
(= Simulation Sources (1) B3 311 2o
E-Esim_1 (1) ‘_‘B 212
| 213 #4310 L
214 #set p
] H 215 #set_props
|26
1=
é—;]»
&
@
e
z
k4
Iﬁerarch_v_l IP Sources | Libraries | Compile Order | S
i £, Sources LE§ Design L Signals J ......... >
Td Console o S
i ' save_‘l‘)d“_ﬁes:i.‘gn A
Wrote : <E:/cours/vhd12015/ZYBO/chenillard/project_l/project_l.srcs/sources_l/bd/design_1/design_1.bd>
- > i

Type a Tcl command here

3 Tcl Console | () Messages LEQ Log LQ Reports Li} Design Runs
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| Block Design - design_1 X
Sources —Owe x | 5= Diagram ¢ | Y Z¥BO, x| [mERSS
Q\ g %‘ - aﬁ| . . E:fcoursfvhdl2015/ZYBO /chenillard/project_1/project_1.sresfconstrs_1fimports/ZYBO/ZYBO_Master.xdc
S-i= Design Sources (1) @ 49 set property IOSTANDARD LVCMOS33 [get ports {sortie[0]}] ~

¢ -y design_L {design_Lbd) () 50
5 Constraints (1) Double A 51 4410 1238 T3 35
B"E_‘U!HWS,I(I) click “gb 52 set_property PRCKRGE PFIN M1S5 [get ports [sortie[l]}]
i -4 ZYBO_Master.xdc E’% 53 set_property IOSTANDARD LVCMOS33 [get ports {scrtie[l]}]
{5 Simulation Sources (1) =| sa - -
R #4I0 0 35
! ) K| saset property PACHAGE PIN Gl4 [get ports {sortie[2]}]
[ Hierarchy | 1P Sources | Libraries | Compie Order | /i | 57set_property IOSTANDARD LVCMOS33 [get ports {sortie[2]]}]
&b Sources LE Design L Signals ] 25
......... 59 ##I0 L3N TO DOS ADIN 35
Source File Properties e 2 60 set_property PRCKRGE_PFIN D18 [get ports [sortie[3]}]
6l set_property IOSTANDARD LVCMOS33 [get_ports [anrtie[3l]]]

g 62

(| Ermo Ml 63 #4125 Audio Codec

“llfr 64 #4I0 L12N T1 MRCC 35 e

General Propemasl < >

On doit créer un fichier VHDL de hiérarchie supérieure pour le block design. Cliquez droit sur le
block design puis sélectionnez create HDL wrapper

Fle Edt Flow Tools Window Layout View Hep

ARPBACRRX DD BSKIE Bocwiont - | X e R ficady

Flow Navigator « Block Design - design_1 X
== Sources. e ZoDiagram X | [ ZYBO_Master.xdc x] Oe x
§ LagageTemglates. °| (|2 =T 1] | E:feours uhd 015721 ct_1fproject_1. . 1jmports/7YBO/ZYBO_Master.xdc
rcus - Design Sources () 1a| 49 set_property IOSTANDARD LVCMOS33 [get ports [sorcie[0]}] A
QR desion_ (desgn_thdi 1 50
s (= Constraints (1) (& Source Node Properties... CtreE 51##10 L2350 T3 35
Integrator S @onts1() | @ openrie A0 52 set property PACKAGE_PIN MIS [get ports [sortie[l11}]
¥, Create Block Desan {1 ZYBO_Master| 53 set property IOSTANDARD LVCMOS33 [get ports [sortie[1]}]
o & Simuation Sodrces (1| Create HOL Wrapper... || 2. =
&) Generate Block Design View Instantiation Template 55 4470 0 35
Generate Output Products. . 56set_property PACKAGE_PIN Gl4 (get ports {sertie[2]}]
et Hierarchy | PSources [U (oo :; set_property I0STANDARD LVCHOS33 [get_ports {scrtie(2]}]
£ Simuation Settings & sources | cesg Out-of Context Settings... T
i} Run Smuiation Source File Properties Package Block Design... 60 set_property PACKAGE_PIN D18 (get_ports {sertie[3]}]
- 61set_property TOSTANDARD LVCMOS33 [get ports [sortie[3]}]
Ay Replace Fic. .
g% Open Elzborated Design L
A+l ¥
[General | Properties >
4 Synthesis !7‘ X Remove File from Project... Supprimer
183 synthesis Settings Td Console Eneble Fie Alt+Egal _guwx
& Run synthesis T Cwrote : <k Disable Fie Alt+Moins |/project_L.srcs/sources_L/bd/design_l/design_i.bd> A
» B Open Synthesized Design sl eeafites mof R  Fa/project_1/project L.arca/sources_l/bd/design_1/hdl/deaign 1 wrapper.vhd
pdate_compil
. paate_compil{ @ Refresh Herarchy
B it | | remove_files IP Hierarchy » bt 1/preject_1.srcs/scurces_1/bd/design_1/hdl/design_1_wrapper.vhd
o | file delete 4 8 project_1/preject_1.szcs/sources_1/bd/design_1/hdl/design 1 wrapper.vhd l
[> Run Implementation x set_property BO/chenillard/project_l/project_l.srcs/constrs_l/imports/Z¥BO/ZYBO Master.xdc [current fileset -con:
b [@¥ Open Implemented Desir update_compil:
| update_compil SetUsed In...
4 Program and Debug Edit Constraints Sets... v
4 pitseam Settings < Edit Smulation Sefs... 2
%.] Generate Bitstream e 2¥pe:d.tel coml Associate ELF Files. ..
=1 .3 Tdl Console
» @ Open Hardware Manager [ OV & Aisorem., T

Generate HDL

* ¥
W s

‘fou can either add or copy the HOL wrapper file to the project. Use copy option if you would
like to modify this file,

S

() Copy generated wrapper to allow user edits

(@) Let Vivado manage wrapper and auto-update
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Notre fichier VHDL apparait

| Block Design - design_1 x|
Sources o [ R E—u ifJ-iagram XEIBZYBO_Ma_sterxdc x [l dﬁign _1.vhll x u-;lj- d.é.s.i.gn 1 wrapper‘.v.hd“ X.'_ O =
a1 T 045 '751 . [ E E:fcours fvhdl2015/ZYBO fchenillard /project_1/project_1.srcs/sources_1/bd/design_1/hdl/design_1.vhd Read-only
=/ Design Sources (1) - |12 library UNISIM; >
| @ design_1_wrapper - STRUCTURE {desion_1_wrapper.vhd) (|| | 13 use UNISIM.VCOMEONENTS.ALL;
(514 design_1_j - design_1 (design_1.bd) W) 14 entity design 1 is
[E8 ] design_1 - STRUCTURE (design 4|15 port (
ol 16 CLK : in STD LOGIC;
RAZ : in STD_LOGIC;
sortie : out 5TD LOGIC VECTOR ( 7 downto 0 )
)z
end design 1;
architecture STRUCIURE of design_1 is
component design 1 compteur 0_0 is
port |
reset : in STD LOGIC;
clk : in STD_LOGIC;
sorties : out STD LOGIC VECTOR ({ 2 downto 0 )
Location:  E:/fcoursfvhd 2015/ZYBO /chenillard/project_1/project_1.src i )F
. end component design 1 _compteur 0 07
(Tvne: VHDL = % component design_1_DIV_0_0 is
= ; port | v
;_General; Properties | < >
Td Console ] g et
E INFQ: [BD 41-1379] This design does not contain any processor. A
% Generated Block Design Icl file E:/cours/vhdl2015/ZYBO/chenillard/project l/project l.srca/sources 1/bd/design 1/hw handoff/design 1 bd.tcl
Exporting to file E:/cours/vhdl12015/ZYB0O/chenillard/project_l/project_l.srcs/sources_l/bd/design_l/hw_handoff/design 1.hwh
I]I] VHDL Jutput written to : design 1.vhd
.jg'J VHDL Qutput written to : design 1 wrapper.vhd
.'_\%Z Wrote : <E:/cours/vhdl2015/ZYBO/chenillard/project_l/project_l.srca/sources_l/bd/design_l/design 1.bd> i )
X £ >

Ldn?:ei la phase de s%fhéé;. :

4 Simulation
ﬁ Simulation Settings
@ Run Simulation

4 RTL Analysis
[ L'gf" Open Elaborated Design

4 Synthesis l
Synthesis Settings
$- Run Synthesis

[» Synthesized Design

4 Implementation
ﬁ Implementation Settings
[» Run Implementation

> @ Open Implemented Desigr

4 Program and Debug
ﬁ. Bitstream Settings
{'ﬂ Generate Bitstream

W
@* Open Hardware Manager =
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Synthesis Completed

_.i".’: Synthesis successfully completed.
Mext

() Run Implementation

(@) Dpen Synthesized Desigr

() View Reparts

[ ] Don't show this dialog again

Ok Cancel

On peut visualiser I'intégration de notre chenillard au sein du FPGA :

¥, Project Summary ¥ | & Device 3 | HY ZYBO_Master.xdc

»

vl design_1.whd 3

0
i
(=]
B
B
o
B

wfi design_1_wrapperwvhd 4 ¢ B

(=2

*
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Il faut savoir que la structure du FPGA est composée des éléments suivants :

3)
= 7)) o a
2 m © ©
3 O -
(@ I
. »
X
338
a m[nfu]u]u]s]s]s]s]s]=]=]s
— o
o e ] S _--_-_--__--_-_--_n
] ] ] ] ] ] ] ] ] o P ] P o
ol Fl ] il Fl Pl Fonl ]l Eml il - - - - ] ] ] ] ) ] ]
B = = = ] ] P P Pl (] ] ] ]l
“. 1 [ 1 [ 1 L 1 1 [
= I ] e P ] e Pl 1 HHHHEHHHHEH“
_ “HHEHHHW_EHHH ....... ] i ] P e ] Pl P Pl Pl ]
O g o ] ] e P P = = = = =
b & - I I 1 I 1 [ 1 [ .“
O
.m - - “EEEEEEEEEEE I ] ] ] ] P o ]
= i e ] ] ] P 0 P P Pl Pl . = el el il Fel Pl el il el il =]
2o = | e S S
c
62 m |FEEEEEEEEEEEEED -----.
O —

switch
matrix
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Colonne de
DSP48E1s

Colonne de
bloc RAM

En cliquant sur schematic on fait apparaitre les principaux éléments du FPGA qui ont été

sélectionné pour répondre a cette application
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File Edt Flow Tools Window Layout View Help | Q- Search o
AR RRXE P DN TEGOS K L G Bochutlayon [ eX @
Flow Navigator & ‘ Synthesized Design - xc72010cg400-1 (active) X
THE Netlist — O 2 X |¥BO_Master.xdc X]@design_l‘vhd XT@design_l_wraWer‘vhd Xw@mpteur.vhd X[Eﬁl_ g 4 E O X
A A | 5| ocels UOPurts  19Mets
4 Simulation 13 design_1_wrapper e Dt BRIt A
N 70
& smulation Settings & Nets (19) I D)
5 LeafCells (9) + e CALFL it
@ Run Simulation (@ design_1j (desian_1) 0;
q; ‘sar.-ugmﬂz;_m
4 RTL Analysis
3 Ef‘ Open Elaborated Design e 0BUFTILjet
4 Synthesis | iR s
ﬁ Synthesis Settings B, Sorces Hetlist @ e RS, et
P Runsynthess | e B
Properties e [ 5 <
4 Synthesized Design . e CRURE) st
&, Constraints Wizard ™ ot ey 2
@ Edit Timing Constraint a
v
¥ SetUp Debug o< 3K
@ ReportTiming Summar | |
Td Console R m S
I, Repart Clock Netwark
z WARNING: [Vivado 12-584] No ports matched 'RAZ}'. [E:/cours/vhd12015/Z¥BO/chenillard/project_l/project_l.srcs/constrs_l/imports/Z¥BO/ZYBO_Master.xdc:15] A
E Repart Clock Interact % CRITICAL WARNING: [Common 17-55] 'set_property' expects at least one object. [E:/cours/vhdl2015/ZYBO/chenillard/project_l/project_l.srcs/constrs_l/import [~
@RﬁpﬂrtDRC Resolution: If [get_<value>] was used to populate the object, check to make sure this comm and returns at least one valid object. j
mnew,wuis& W Finished Parsing XDC File [E:/cours/vhdl2015/ZYBO/chenillard/project_l/project_l.srcs/constra_l/imports/ZYBO/ZYBO_Master.xdc] I}
@ R ikl @ INFO: [Opt 31-138] Pushed 0 inverter(s) to 0 load pin(s).
=i e i INFO: [Project 1-111] Unisim Transformation Summary:
D) Report Pover % No Unisim elements were transformed. ~

¥21] schematic

4 Implementation
ﬁ Implementation Settings

[» Run

(-open_run: Time (s): cpu = 00:00:29 ; elapsed = 00:00:25 .

<

Memory (MB): peak = 1614.004 ; gain = 632.867

Type a Tcl command here

v
b ' Open Implemented Desigr [

Tcl Console LC) Messages | [ Log | () Reports Li} Design Runs

En cliquant sur report utilisation on fait apparaitre les ressources monopolisées afin de
répondre a l'application.

$. x
File Edit Flow Tools Window Layout View Help
ABonoRRBXY DD R NGOH X X G Hochutiayu [ HeR® Synthesis Complete
Flow Mavigator < | Synthesized Design - xc7z010clg400-1 (active) x
a TH Metlist e TYBO_Master.xdc X [@desogn_l‘vhd x]@des&gn_l_wrapper‘vhd x [@mmut&ur‘vhd x [E‘.—ﬂ x 4 rE OC %
G| (Bt | 3] 10Cels 10LOPorts 19Mets
4 Simulation 15 design_1_wrapper design L sstie_DBURD] st ~
i 55 Nets (19) * e —Dsera)
&% Smulation Settings. ets (15) |
e Leaf Cells (2) » o ot
(i) Run Simulation design 11 (design 1) o
¢ snie OBURZ] it
4 RTL Analysis « T2
3 E?‘ Open Elaborated Design . ot CBUF3] et
4 Synthesis J 1 ot OBUFS it
5 synthesis Settings 1] Netlist @ e ouets
’ RunsSynthesis (| e .
Properties i ] [ A - =
[ synthesized Design B okie OBUFEL st
& Constraints Wizard . surtie DRURT) inst
e
@ Edit Timing Constraint &
v
¥ Set Up Debug o < 3K
@ Report Timing SUMMEI | |
i Utilization - utilization_1 O S
I, Report Clock Network: I
1 Report Clack Interacti QAT S & B Herachy
- = =
Q Report DRC Slice LUT=* Slice Registers Bonded 10B BUFGCTRL
Name MMCME2_ADV (2)
Reent Nome (17500) (35200) (100) G2
=[5 design_1_wrapper 14 30 10 2 1
Report Utilization i {<1%) ==
i £l Slice LUTs (<1%) . E-[F] design_1_i (design_1) 14 30 0 2 1
&) Report Power tm % " k_wiz_0 (design_1_ck... o 0 0 2| 1
2] schematic & SI;r::a ) a‘:te:rl:rr!f compteur_0 {desion_1_c... 2 3 0 0 ]
R hed 5t decodeur_0 (design_1_... 4 0 0 0 0
izRegater ASEApH (@] DIV_D (design_1_DIV_0_0) 8 27 0 0 0
4 Implementation ..Reqister asLatch ¥ | 9 {cesign_1_DIV_0_{
&% Implementation Settings [ixS Ell= |
[» Run Implementation | utilization_1 % 4 b B
b [ Open Implemented Desigr [ Tdl Console LD Messages | [ Log | [2 Reports Lé} Design Runs_ || Utilization

20:28
20/07/2015
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Commengons l'implémentation du FPGA

4 Simulation
ﬁ. Simulation Settings
@ F.un Simulation

4 RTL Analysis
I % Open Elaborated Design

¢ Synthesis
ﬁ. Synthesis Settings
$ Run Synthesis
[ Synthesized Design

4 Implementation

ﬁ. Implementation Settings

[# Run Implementation

[ ﬂ Open Implemented Desigr

Program and Debug
ﬁ. Bitstream Settings

.| Generate Bitstream
W

[ E‘f" COpen Hardware Manager =

@ Implementation successfully completed.
Mext

{®) Dpen Implemented Desigr:

() Generate Bitstream

(") View Reparts

[ ] Don't show this dialog again

oK || Cancel
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Nous reste a générer le bitstream

4 Simulation
ﬁ. Simulation Settings
@ Run Simulation

4 RTL Analysis
i g% Open Elaborated Design

4 Synthesis
ﬁ Synthesis Settings
9- Run Synthesis
> Synthesized Design

|[>Implemeniﬂtiun

4 Program and Debug

Bitstream Settings
| Generate Bitstream
W

[ E‘f‘ COpen Hardware Manager =

La fenétre de succes

l::} Open Hardware Manager

[ ] Don't show this dialog again

oK
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On va programmer notre FPGA par la suite en utilisant le port micro-usb de la carte qu'il faudra
relier au PC

1q JP6 T
MIO2/M3 é 2 Mode (JP5)

MIO3/M1 w

o
MIO4/M2 —_%

MIO5/MO
MIO6/M4 J% I
G0
N RE flash
MicroSD /

s BaEIEET

DONE A
_B %@ JTAG

Programming Mode

N ranfinniratinn ninc
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Cliquez sur open target

4 Simulation

P t
% Simulation Settings i ff_____,
: [
() Run Simulation > . &E_
4 RTL Analysis
i [E% Open Elaborated Design
4 Synthesis
% synthesis Settings
2» Run Synthesis -
Reports
[ Synthesized Design r
S, | Mame
[ Implementation o i =
= L
4 Program and Debug | =
% Bitstream Settings E;
Q@ Generate Bitstream E"]
] E Hardware Manager = ;‘
E-PostR
ﬂ Open Target E]
#‘ Program Device = Wirite £

: w -
## add Configuration Me @ . B Td Cor

La présence du SOC est indiquée

| Hardware Manager - localhost/xilinx_tcf/Digilent/21027957516 24

@ There are no debug cores. Program device Refresh device

Hardware B i R
= pag [FE)
AZZE R P E
Mame Status
E- # locahost (1) Connected
= @ xilinx_tcfiDigilent/2102795751624 (2) Open
@ arm_dap_0 (0) MY
= xc7z010 1 (1) Programmed

----- E XADC (System Monitor)

Properties o []

« = [B

M
><
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Cliquez sur program device

I 4 Program and Debug I
ﬁ Bitstream Settings
| Generate Bitstream

- . Hardware Manager
ﬂ’ Open Target

I @ Program Device
W

#$ Add Configuration Me 5

Et sélectionnez XC7010_1

4 Program and Debug I
ﬁ Bitstream Settings
| Generate Bitstream

4 . Hardware Manager
ﬂ' Open Target

.

i 2 DRC Rep
|2 Power Re
|2 Route 5t
[ Timing Su
i i [B Incremen
EI--Pust-Route Phy:
: - [B Post-Rou

&g" Program Device

T Virite Bitstralm

## Add configuratior] 9  xc72010_1 role |

Tl ol

xc/z010_1

Par défaut le fichier bitstream est sélectionné

Select a bitstream programming file and download it to your hardware device. You can optionally select a debug

probes file that correspands to the debug cores contained in the bitstream programming file.

Bitstream file: |fmursfvhdlzﬂ1EIZYEDmeniIIardfpruject_l,.’pmject_l.runsﬂmpl_lfdesign_l_wrapper.bit] ||:|

Debug probes file: |E:I::oursfu'hdlzﬂ15!ZYEDId'1eniIIardfpmject_lfpmject_l.runsﬂmpl_l,{debug_nets.Itx

=

| Program ||

Cancel |
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Le FPGA est programmé et l'application tourne

Al

R3S (s wedR

9] R215
) R2

: ..'"ﬁ
|

=

12

Pour retourner sur les sources on peut refermer le manageur de matériel

| File Edit Flow Tools Window Layout View Help

& Mew Project...
[* Open Project...

Open Example Project
Save Project As...
Write Project Td. ..

A Archive Project...
Close Project

[ Close Hardware Manager

Open Chedkpoint...
Write Checkpoint...
Mew IP Location...
Open IP Location...
Mew File...
Open File...
Open Recent File
Open IP-XALCT File...

Ctrl+ 0

1| 65 2| ¥ 5 | 23 Default Layout e &

fgware Manager - localhost/xilinx_tcf/Digilent/21027957516 24

There are no debug cores. Program device Refresh device

“fware — O % Del
= S|E & p»E Q,
E Status

localhaost (1) Connected

- B wilinoe_tcfDigilent/2102795751624 (2] Open

& arm_dap_0 (0) MfA

|ware Device Properties | B
+ B3| |
1720101
£ ~
me: xc7z010_1
xc/z010
W
> =

an_l_ Properties |
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Compteur .vhd

library ieee;
use ieee.std_logic_1164.all;
use ieee.numeric_std.all;

entity compteur is
Port (reset :in STD_LOGIC;
clk:in STD_LOGIC;
sorties : out STD_LOGIC_VECTOR (2 downto 0));
end compteur;

architecture archcompteur of compteur is

signal counter : integer range O to 7;

begin

compteur: process (reset, clk)

begin

if (reset="1") then counter <= O;

elsif ( clk'event and clk="1") then counter <= counter+1;
end if;

end process compteur;

sorties <= std_logic_vector(to_unsigned(counter,3));
end archcompteur;

Div .vhd

library IEEE;
use TEEE.STD_LOGIC_1164.ALL;

entity DIV is
Port ( CLKDIV :in STD_LOGIC;
CLK_1HZ : out STD_LOGIC);
end DIV;

architecture Behavioral of DIV is

signal cntlhz : integer range O to 50e6:= O;
signal divlhz_temp : std_logic := '0";

begin

process (CLKDIV) begin

if (CLKDIV'event and CLKDIV = '1") then
-- Diviseur par 50e6
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if cntlhz >= 50e6 then

divlhz_temp <= not(divlhz_temp);

cntlhz <= O;

else

divlhz_temp <= divlhz_temp;

cntlhz <= cntlhz + 1;

end if;

end if;

CLK_1HZ <= divlhz_temp; -- horloge a 2 Hz

end process;
end Behavioral;

decodeur.vhd

library IEEE;
use TEEE.STD_LOGIC_1164.ALL;

entity decodeur is
Port ( strobe : in STD_LOGIC_VECTOR (2 downto 0);
sorties : out STD_LOGIC_VECTOR (7 downto 0));
end decodeur;

architecture decodarch of decodeur is

begin
with strobe select

sorties <= "00000001" when "000",
"00000010" when "001",
"00000100" when "010",
"00001000" when "011",
"00010000" when "100",
"00100000" when "101",
"01000000" when "110",
"10000000" when "111",
"00000000" when others;

end decodarch;
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Simulation avec modelsim

Cette séance nous permettra de s'initier aux outils de développement Vivado et notamment
I'outil de simulation vivado simulation ou Modelsim.
L'exemple choisi restera anecdotique car celui-ci sera un simple compteur a modéliser en code

VHDL.

Mise en place du matériel

Créez un nouveau projet sur vivado

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

Project name: | project_1

Project location: | E: fcoursfvhdl 20 15IZYE|D,|fsim::om|:lﬂ

Create project subdirectory

Project will be created at: E: fcours fvhd|2015/Z¥BO fsimcompt/project_1

< Back “ Mext = Finish Cancel
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Du type RTL

Project Type
Spedfy the type of project to create.

@ RITLProject

¢

¥ou will be able to add sources, create block designs in IP Integrator, generate IP, run RTL analysis, synthesis, implementation, design

planning and analysis.
["] Da not specify sources at this time

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

[ ] Do not specify sources at this time

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

Imported Project
Create a Vivado project from a Synplify, X5T or ISE Project File.

Configure an Example Embedded Evaluation Board Design
Create a new Vivado project from a predefined IP Integrator template design.

Einish

Additionnez le code VHDL de notre compteur

Add Sources

Specify HDL and netlist files, or directories containing HOL and netlist files, to add to your project. Create a new source file on
disk and add it to your project. You can also add and create sources later,

Index MName Library HOL Source For Location

'@ i compteur.vhd xil_defaultib Synthesis & Simulation  E:fcours/vhdl2015/ZYBOfsimcompt/compteur
[ Add Files. .. ! | Add Directories... | | Create File...

[] 5can and add RTL indude files into project
Copy sources into project

[+#] Add sources from subdirectories

Target language: Simulator language:

i

= | &

< Back || Next = Finish
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Associez le fichier de contrainte pour la carte zybo

Add Constraints (optional)
Specify ar create constraint files for physical and timing constraints.

Constraint File Location
IYBO_Master.xdc E:\cours\whdl2015\ZYBO \simcompt

Copy constraints files into project

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

Package: |.|\H
Speed grade: |AJ|

Temp grade: | All

I/0 Fin Available LuT
Count I0Bs Elements

v %c72010cig400-1 17600
(&% xc72010idg225-1L 225 54 17600
@ xc72010idg400-1L 400 17600
| @ xc7z015dg485-3 485 45200
@ xc720150g485-2 485 45200
| xc72015dg485-1 485 45200
|8 xc7z015dg985-1. 485 45200
| %c72020dg900-3 400

i@ %c7z020dq400-2 400 53200
£

Gb GTPEZ2

Eletione Transceivers  Transceiv

a
b

>

5533

]

2
oo bs s ph oo
[=Rl= R A =

ENEEEESS

g

Einish
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On va créer un fichier de simulation du type testbench

File Edit Flow Tools Window Lay
gvwoRlX $ |

Flow Mavigator LA

= Add Sources
' Language Templates
1F 1P catalog

4 [P Integrator
* Create Block Design
’ Open Block Design
& Generate Block Desian

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 gimulation sources
() Add or create DSP sources

() Add existing block design sources

() Add existing IP

To continue, dick Next
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Cliquez sur create file

Add or Create Simulation Sources :
Specify simulation specific HOL files, or directories containing HOL files, to add to your project. Create a new source file on disk and add it to ‘

your project.

Spedfy simulation set: | & sim_1

Index

Mame Library

[ Scan and add RTL indude files into project

EFJ Copy sources into project

|| Add sources from subdirectories

[f] Indude all design spurces for simulation

Nommez le fichier stim_compt

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

File type:
File name:

File location:

wh VHDL

stim_compt

5 <Local to Project=

MNext =

Einish
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Add or Create Simulation Sources

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

Spedify simulation set: | & sim_1

Index  Mame Library Location
wh 1 stim_compt.vhd xil_defaultib <Local to Project>

|| Scan and add RTL include files into project
E'_J Copy sources into project

[#] Add sources from subdirectories
Include all design sources for simulation

Complétez le nom des signaux pour les stimulis

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

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

Module Definition

Entity name: | stim_compt

Architecture name: |Beha\ric-ral

1/0 Port Definitions

Part Mame
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Complétez le fichier de stimuli

| Project Manager -project_1
Sources O = = [ % Project Summary X I@ stimvhd x ] @ compteur.vhd |
& = %| = $| - B | E:/fcours/vhdl2015/ZYBO/simcompt/project_1/praject_1.srcs/sim_1fimports/new /stim. vhd
- Design Souress (1) uy| 5 ENTITY stim IS
i Leghig, compteuwr - archcompteur (compteur. vhd) 36 END stim;
' Constraints 1) WA 37
=+ Simulation Sources (1) 4| 38 ARCHITECTURE behavior OF stim IS
B sim_1 (1) iy P
SR stim - behavior (stim.vhd) (1) =l ap -- Component Declaration for the Unit Under Test (UUT)
“feh Lt - compteur - archcompteur (compteur, vhd) | :‘_"@ 5
|42 COMFPONENT compteur
JIIJH 43 PORT {
144 reset : IN std logicr
Libraries | Compile Order | il ] as clk : IN std logics
&b Sources L % Templates ] )46 sorties : buffer std logic vector (2 downto 0)
......... = -
Source File Properties a1 x cgl w1 R MO
| « »EIE & as
wh stim.vhd {‘? 50
— 51 —-Inputs
~ : :
Location: E: jcoursjvhd|2015/ZYBO fsimcomptfproject_1/project_1.srce ! 52 signal reset : std logic == "0";
------ 4p153 3ignal clk : std logic := '0';
Type: | VHDL | |_| o |se
Library: i_}cil_defaultlib | I:I | = |55 -—Outputs
| e b 58 signal sorties : std logic wector (2 downto 0);
|L€ > | 57
| General | Properties | <

Simulation sous MODELSIM

Pour le simulateur MODELSIM, quelques paramétrages sont nécessaires

Tools | Window Layout View Help
Report » | |23 pefault Layout ~ % \\| )
& Create and Package IP. .. .-
Create Interface Definition. .. - —
g e [=] g AL [E Project Summary 3 | &l stim.vhd
Run Td Script...
- | . E: fcoursfvhdl2015/ZYEO /simcompt/F
[Z  Property Editor Ctrl+]
_ _ 1 % a0 —— Stimulus process
e e archcompteuwr (compteur, vhd) P g1 Stim proc: process
| Compile Simulation Libraries... a2 begin
] 83 -- hold reset st:
iinx Tdl Store. . i T
- _ i o L:% 24 reset<="1";
Customize Commands ¥ [Ravior [stim.vhd) (1) f& 85 SR e
&5 Project Settings... f =86 reset<="0";
& Options... bmpile Order | XK 87 wait for clk_peri
1 4 jee
4b Sources L ¥/ Templates ] _________ | B9 -- insert stimull
on Settings > ¢ i a0
Source File Properties S P S 7
iulation = =491 wait;
* * L\E @ 92 end process:
iwhi stim.vhd @ 93
aborated Design 2 | £ 84 END:
- >0 | 91
st 1
Log
pi LR i
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Complétez les champs de la maniére suivante

o .3 Compile Simulation Libraries

Flease specify the options for compile_simlib command.

Simulator: | ModelSim

......... ~]
Language: I.I'-\II '-i
Library: I.l'-\ll '-i
Eamily: | Zyng-7000 ”j
Advanced

_ Compiled library location: [E_:;fcoursfvhdlzo15IZYBDfsimcomptfproject_lfpmject_l. cachecompile_simiib i
Simulator executable path: |m64_m.1cjwin64 i

Miscellaneous options: |

[ ] Gverwrite the current pre-compiled libraries
["] Compile 32-bit libraries

i [] verbose

Command: i;t_lfproject_l.Gd"lefcompile_simlib} -simulator_exec_path {D:Imodeltedﬁf-‘r___jio. 1cfwing4} Hibrary all family zyng |

| Compile | | Cancel |

Dans tools-> options et général complétez les champs manquants

Fle Edit Flow Tools Window Layout View Help \Qvfsarcﬁcamvaﬂés |

o g = e - G . Synthesis Complete
=] B Vivado Options
Flow Navigator X
General S —
= = . Ouw %
Default IP Repository Search Paths
@ Language Templates e | + =
LF 1P Catalog = %
a Ip Im:egrabor Colors 1
jg Create Block Design r ¥
ﬁ Open Block Design %
T
& Generate Block Design Selection Rules | AddDrectories... |
£
4 Simulation E‘QE. (i) Mote: Default IP repository search paths will be applied only at new project creation.
% simulation Settings Shortcuts 1/O Placement
@ Run Simulation % Automatically enforce legal 1/0 placement
4 RTL Analysis Strategies Package Pins
3 ﬁ?‘ Open Elaborated Design
Sort the Package Pins View after 'Set Configuration Modes'
v
4 Synthesis foms Prohibit Package Pins after ‘Set Configuration Modes' — |
ﬁ Synthesis Settings E B
2 = 2
& Run Synthesis Timing =
Window Behavior P r—— T — ~
b Eﬂ‘ Open Synthesized Desig b Action when path delay hyperlink is dicked: | Display menu (default) - |
i O B Tt
R npionent oy e Porty Toos Indlquez rces l,fnnpuir.s?’cum;teul
ﬁ Implementation Settings QuestaSimModelSim install path: !"‘ deltechd4_10, 1cfwing4 |E| | |e -
[» Run Implementation TES STMUTator il P = i
3 ' Open Implemented Desi¢ l - Chemln Foptens-vhd, e8| Broceny
B e 1 VCS Simulator install path: | |[:| w
4 Program and Debug El W
ﬁ Bitstream Settings | oK ‘ ‘ Cancel | ‘ Apply ‘ | Restore... i ) >

%] Generate Bitstream

aa | - &
b g* Open Hardware Manager (5] ‘ 5 Td Console Lf_) Messages-, [ Log | 2 Reports | 3» Design Runs J

20:31
12/08/2015
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Cliquez sur simulation settings choisir les bon parametres

File Edit Flow Tools Window Layout View Help

A2 wmoBlX D> XS K X G Bochutiayu Y

Flow Mavigator X I Project Manager - project_1
Q < = Sources e e

jss A Gl i

Q Language Templates Ck e E‘l i aﬁl . 5

[ Design Sources [ 1)
IP Catal {& Desig L
g: - Ll e compteur - archcompteur (compteur,vhd)
{0 Constraints (1)

4 1P Integrator | EIE_—"..' Simulation Sources [1)

4 Create Block Design B} sim_1 (1)

-4l S stim - behavior (stm.vhd) (1)
B# Open EBlock Design ek S 8 = A )
‘ Generate Block Design -
Hierarchy | Libraries |Compi|e Order |
Simulation i Sources L %' Templates J
{3 simulation Settings _ R
Source File Properties — O » =
Run Simulaton
M Simulation Settings
) Open simulation settings to change opticns.
4 RTL Analysis T ST
b ¥ Open Elaborated Design i =l
BINIE 4 >

+ Sihes orpertes

#& Cumthaciec Cattimac

| Simulation

Target simulator: | QuestasSim/ModelSim Simulator

m

Simulator language: | VHDL

Simulation set: | =i sim_1

Simulation top module name: |stim

vioie

Clean up simulation files

U
'5
g
i
i

[[] Generate scripts anly

A 4

Implementation

Compiled library location: | 5/Z¥BO fsimcomptfproject_ 1/project_ 1. cache fcompile_simlib
Oood

Bitstream Compilation rgaboraﬁoy)’gimulaﬁon r_ﬂetlist rﬁdvanoed ]

madelsim. simulate . runtme™= 100ns

Y

modelsim. simulate.log_all_signals (|
madelsim. simulate.uut

modelsim. simulate.custom_do

modelsim. simulate.custom_udo

modelsim. simulate.sdf_delay | sdfmax

=]

maodelsim. simulate . saif
mndelsim_cirmulate Sdhit=

Select an option above to see a description of it
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Lancez la simulation

File Edit Flow Tools Window Lay
AR o0 BEB X | P |

Flow Mavigator L5

M A pag
-
A

? Language Templates
1F 1P Catalog

4 [P Integrator
.;% Create Block Design
@ Open Blodk Design

% Generate Block Design

4 Simulation

Simulation Settings

@ Run Simulation

4 RTL Analysis
» Eﬁ" Open Elaborated Design

Les résultats apparaissent sous MODELSIM

File Edit View Compile Simulate Add Structure Tools Layout Bookmarks Window Help

B 3@ S EBEO 0 B[] B SHB|| ot e G 00t HE A JJ@H L
e |J ooy Fitotanms = st-dg 283 Frmds[Fasalip]ieseis
Jeon- e s [ e @RS GERED 7]

i Default -2 HA x| | $aobiects Hel x| M Wave - Defalt el
Instance | Mode
=l stm = Samy “  stmjreset I A R A N S —
2 M ' o ¢ fssmjdc 1 o A o R g |
e M-~ corfies o B [stim/sorties 000 o671 | oi0 [ pii [ Y500 | jioi [0 [ i [
L line__51 4 counter signal Internal
) dk_process
) stim_proc
W standard
H textio
[ std_logic_1164
W numeric_std
4 Processes (Active) HA X
'1Name |Type (filtered) ‘Stabe |0rder ‘ParentP:
o compteur VHDL Process Active 1 Jstim fuut|
5| E
Library Esim I’ﬂ_ﬂ | 4] | o
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Simulation sous Vivado simulator

Cliquez sur simulation settings

gl“i project_1 - [F/Xilimo'zybo15_1/ZYBO/simcompt/project_1/project_1.xpr] - Viv
File Edit Flow Tools Window Layout WView Help

fi}' oy B R X 9- 3 Qﬂ {ﬁ % E :{q} 18 pefault Lz

Flow Mavigator <

Project Manager - project_1

M A
Q L= Sources

M G pa 3 i
al = = oot B|E

| 4 Project Manager -
£ o |-{=r Design Sources (1)

@ Project Settings

oﬁ Add Sources @ | Constraints (1]
-4 Simulation Sources (1)

'J.;J Language Templates
{F P catalog

4 1P Integrator

-Hier-archv Libraries | Compile Order
;‘i}; Create Block Design '

£ Sources | ) Templates |
B¥ Cpen Block Design

Properties
iy g d ion el |
B Generate Block Desigr &= = 2) [
4 Simulation
I @ Simulation Settings I
(il Fun Simulation
4 RTL Analysis
ﬁ Elaboration Settings B R
» Eﬁ" Open Elaborated Design “\ | Name

Sélectionnez le simulateur vivado

e e ety PPN S
] gl‘:f_:. Project Settings B
; ) Simulation 3
= “3} Target simulator: Vivado Simulator
General
g o Simulator language: WHDL
L
it Simulation set: =i sim_1
&3'- Simulation top module name: | stim
<
E Elaboration Clean up simulation files
a
1 [] Generate scripts only
Synthesis
I) gompilation. Elaboration | Simulation | Metlist | Advanced
Implementation Verilog options:
3
%\, Generics/Parameters options:
oo
Bitstream xsim.compile. xvhdl.nosort =
ﬂ: xsim.compile. xvlog.relax
wsim, compile. xvhdl.relax bile
i xsim.compile. xvlog.more_options
xsim.compile. xvhdl.more_options
Select an option above to see a description of it
QK. Cancel Apply
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Lancez la simulation
M g A & =]
4 Project Manager
3 3 =|-{= Design Sources
% Project Settings - “illid compteur - archcompteu
Gt Add Sources #-{= Constraints (1
+-{=) Simulation Sources (1]
w Language Templates
1F 1P catalog
4 [P Integrator Hierarchy | Libraries | Compile Order
A Create Block Design & Sources | 7 Templates
Open Block Design Properties
Generate Blodk Design <]
: i)
4 Simulation
% Simulation Settings =
() Run Simulati -
4"‘“‘1 R Run Behavioral Simulation
4 RTL Analysis Run Post-Synthesis Functional Simulation
‘@ Elaboration 3 Run Post-Synthesis Timing Simulation
¥ Open Elabor
4 Synthesis =t
rd
% Synthesis Settings
@- Fun Synthesis
Eﬁ} Open Synthesized Desigr
Les résultats apparaissent sous Vivado simulator
#L project_1 - [F/iling/zyba15_1/ZYBO/simcompt/project_1/project_1pr] - Vivado 2015.1 - o X

File Edit Flow Tools Window Layout Wew Run Help

Synthesis Complete

Pl 3 P P oS K L G| oefut Layout - | Kl R b0 ofu~jywE Il Q| ©
Flow Navigator s Behavioral Simulation - Functional - sim_1 - stim
Q= Scopes — O X  Objects ey s = untitled 1 x
) @ R0 16816
4 Project Manager [ - =
Name Value |
@, Project Settings |
= TG reset 0
a@ Add Sources ; Tk a
' Language Templates | (-9 sorties[2:0] 100
4 1p Catalog 1& ck_period 10000
4 1P Integrator
4” Create Block Design
4 Simulation
(@ Simulation Settings
(i) Run Simulation
4 RTL Analysis
@ Elaboration Settings < 3 [E
&% Open Elaborated Design % Scope | £ Sources 1< >
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Compteur.vhd

library ieee;
use ieee.std_logic_1164.all;
use ieee.numeric_std.all;

entity compteur is
Port (reset:in STD_LOGIC;
clk:in STD_LOGIC;
sorties : out STD_LOGIC_VECTOR (2 downto 0));
end compteur;

architecture archcompteur of compteur is

signal counter : integer range O to 7;

begin

compteur: process (reset, clk)

begin

if (reset="'1") then counter <= O;

elsif ( clk'event and clk="1") then counter <= counter+1;
end if;

end process compteur;

sorties <= std_logic_vector(to_unsigned(counter,3));
end archcompteur;

stim.vhd

LIBRARY ieee;
USE ieee.std logic 1164.ALL;

ENTITY stim IS
END stim;

ARCHITECTURE behavior OF stim IS

—-— Component Declaration for the Unit Under Test (UUT)

—-—-Inputs

signal clk : std logic := '0';

signal reset : std logic := '0';
—--Outputs

PAGE 65

PETITPA




TP SYSTEME NUMERIQUE EMBARQUE: TUTORIAL XILINX ZYBO VIVADO

12/03/2016

-—-signal Sortie : std logic vector (3 downto 0);

—-— Clock period definitions
constant CLK period : time := 10 ns;

BEGIN
-— Instantiate the Unit Under Test

—-— Clock process definitions
CLK process :process

begin
clk <= '0";
wait for CLK period/2;
clk <= '1";

wait for CLK period/2;
end process;

-- Stimulus process
stim proc: process
begin
-— hold reset state for 100 ns.
reset <= '0"';
wait for 10 ns;
reset <= '0"';

wait for CLK period*40;

-— insert stimulus here

wait;
end process;

END;

-—-end Behavioral;

(UUT)

PAGE 66

PETITPA




