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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 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
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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 spedify 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

| &1 compteur.vhd xil_defaultiib Synthesis & Simulation ~ E:fcours/vhd|2015/ZYBO/simcompt/compteur
|
F Add Files. .. g | Add Directories. .. | | Create File...

[] 5can and add RTL indude files into project

Copy sources into project

[+#] Add sources from subdirectories

Target language: Simulator language:

< 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: | Al

Temp grade: | All

I/0 Fin Available LuT
Count I0Bs Elements
v %c72010cig400-1 17600

| xcTz010idg225-1L 225 54 17600
| xc7z010idg400-1L 400 17500
@ wc7z015000485-3 45300
| %c72015cl94985-2 45200
| xc7z015cg4a5-1 45200
| xc7z015idga85-1 45200
| @ %c72020dg900-3
i@ %c7z020dq400-2 53200
£
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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
EI] 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.

Eile type: | &h VHDL

File name: |stim_compt

File location: | &0 <Local to Project=

PAGE 47 PETITPA




TP SYSTEME NUMERIQUE EMBARQUE: TUTORIAL XILINX ZYBO VIVADO 09/08/2015

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 Sources (1) o 35 ENTITY stim IS
i Leghig, compteuwr - archcompteur (compteur. vhd) 36 END stim;
' Constraints 1) WA 37
EIE;".' Simulation Sources {1} a%, 38 RBRCHITECTURE behavior OF stim IS
EH sim_1 (1) | 39
EI"@". stim - behavior (stim.vhd) (1) = 40 -- Component Declaration for the Unit Under Test (UUT)
st uut - compteur - archcompteur (compteur, vhd) | f@ a1
|42 COMFPONENT compteur
J'IJ'l 43 PORT {
144 reset : IN std logicr
Libraries | Compile Order | i B 45 clk : IN std l;gic.'
&% Sources L % Templates ] )46 sorties : buffer std logic vector (2 downto 0)
......... = -
Source File Properties [l Zeis Cgl ag END COMPONENT:
| « -5 ) a0
wh stim.vhd {‘? 50
= 51 —-Inputs
~ : 5
Location: E: jcoursjvhd|2015/ZYBO fsimcomptfproject_1/project_1.srce ! 52 signal reset : std logic == "0";
. = — 4n]53 signal clk : std logic == "07;
Type: [vHoL u b=t
Library: i_}cil_defaultlib | I:I =55 -—Outputs
P R w 58 signal sorties : std logic wector (2 downto 0);
L€ > | 5
| 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. .. - =
e [=] g AL [ % Project Summary % ] it stim.vhd
Run Td Script...
- | . E: fcoursfvhdl2015/ZYEO /simcompt/F
[Z  Property Editor Ctrl+] : TE
.ﬁ. e % a0 —— Stimulus process
i S archcompteuwr (compteur, vhd) P g1 Stim proc: process
| Compile Simulation Libraries... a2 begin
] 83 -- hold reset st:
iinx Tdl Store. . i T
I L:% gd redet<="1";
Customize Commands ¥ [Ravior [stim.vhd) (1) fé 85 SR e
&5 Project Settings... | £ =186 reset<="0";
# Options... ympile Order | Kla7 wait for clk_peri
1 4 jee
4b Sources L ¥/ Templates ] _________ | B9 -- insert stimull
on Settings : : i an
Source File Properties S P S 7
iulation = =491 wait;
* * L\E @ 92 end process:
iwhi stim.vhd @ 93
aborated Design 2 | £ 84 END:
- > | e
rroperes « ¥
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: |._MPEEI.Sim v
Language: !_.I'-\II - I
Library: !_.l'-\ll - I
Eamily: | Zyng-7000 ”j
Advanced

_ Compiled library location: [ETIcoursfvhdIZU15IZYBDfsimcomptfpmject_lfpmject_l. cachecompile_simiib
- Simulator executable path: |m164_m.1c}win64

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:/modelteché4 10, 1cfwing4} Hibrary all -family zyng |

| Compile | | Cancel |

Dans tools-> options et général complétez les champs manquants

Fle Edit Flow Tools Window Layout View Help [Q~ search commands i
el N T e = - Synthesis Complete
=] B Vivado Options
Flow Navigator X
General S —
= = . Ouw %
Default IP Repository Search Paths
y Language Templates
) Langusge Temp 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 Add Directories...
£
4 Simulation Lﬂgﬁ.' (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 E?‘ Open Elaborated Design
Sort the Package Pins View after 'Set Configuration Modes'
v
4 Synthesis foms Prohibit Package Pins after ‘Set Configuration Modes' — |
Synthesis Settings
& s ng: E ) o
& 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
reeen dParty Tooks Indiquez project.
xE— rces_l/imports/ comptew
% Implementation Settings QuestaSim/ModelSim install path: !"‘ deltechs4_10, icfwing4 H_| | |e
[ Run Implementation I_rEs SmUator instal pat: [ 1L=1 chemin
3 ' Open Implemented Desi¢ = Foptens-vhd, e8| Broceny
1 VCS Simulator install path: | |E| w
4 Program and Debug El W
5 itstream Settings | oK \ \ Cancel || apply \ | Restore... — >
%] Generate Bitstream
v - 2
b g* Open Hardware Manager (5] 5 Td Console Lf_) Messages [+ Log | 3 Reports | 3» Design Runs J

20:31
12/08/2015

el
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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

A meRER X P D XS X XG | Boefutle
Flow Mavigator | | Project Manager - project_1
Cl, E % Sources

G 5 £ty B |7
e = = et B|E
~ Diesign Sources (1)
-l & compteur - archcompteur
+-5) Constraints (1)
-1 Simulation Sources (1)

I 4 Project Manager |
{ﬁ Project Settings
04_}} Add Sources

'J.;J Language Templates

{F P catalog
4 1P Integrator -Hier-arcl.w Libraries | Compile Order
._,'JE.}; Create Block Design 44 Sources | % Templates |
:\.3"” Open Block Design Properties )
@ Generate Block Design - % Y
4 Simulation
Simulation Settings I
I % g Select an object to se
(il Fun Simulation
4 RTL Analysis
% Elaboration Settings Design Runs
i Eﬁ" Open Elaborated Design S| Name

Sélectionnez le simulateur vivado

e e ety e ) e
] &:4_:. Project Settings B
; ) Simulation B
= @ Target simulator: Vivado Simulator
General
g % Simulator language: WHDL
Simulation set: sim_1
Simulation —
&3'- Simulation top module name: | stim
<
A Elaboration Clean up simulation files
a
1 [] Generate scripts only
Synthesis
I} gompilation. .El.al.noration éimul‘a‘tion | Eeﬁist ._ ﬂdvance‘d‘ ":
Implementation Verilog options:
5 % P . -
:'\_.]_.J 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

N a0 | QI |

-1-{= Design Sources
il compteur - archcompten

4 Project Manager
% Project Settings

Q"J']f Add Sources Constraints (1]

~ +-1=) Simulation Sources (1]

w Language Templates

1F 1P catalog

4 [P Integrator Hierarchy | Libraries | Compile Order

F Create Block Design 4s Sources | 7' Templates
Open Block Design Properties
Generate Block Design B

i)
4 Simulation

% Simulation Settings

() Run simulat
4u_l[1 Run Behavioral Simulation

4 RTL Analysis Run Post-Synthesis Functional Simulation
@ Elaboration 3 Run Post-Synthesis Timing Simulation
¥ Open Elabor

4 Synthesis B

% Synthesis Settings
@- Fun Synthesis
IE;} Open Synthesized Desigr

Les résultats apparaissent sous Vivado simulator

4 project_1 - [Fy/Xiling/zybo15_1/ZVBO/simcompt/project_1/project_1xpr] - Vivado 2015.1 - o X
File Edit Flow Tools Window Layout Wew Run Help
&= al P D H| & K| L (G |2 oefault Layout = | Kl k., b 10]us v |[u4E QN ® Synthesis Complete
Flow Navigator s Behavioral Simulation - Functional - sim_1 - stim X
QI Scopes — O x Ohjects o B2 untitled 1 X [mE
] 2 4O chlce b | 16815
4 Project Manager T - - TN
@, Project Settings | o Ve
= TG reset ] ~
\_i Add Sources ; B ok a Ny
' Language Templates | (-9 sorties[2:0] 100 Qg
4 1p Catalog 1% ck_period 10000 w;
L
.
4 1P Integrator
¥ Create Block Design M
©
=
4 Simulation 4
(@ Simulation Settings
(i) Run Simulation
4 RTL Analysis
@ Elaboration Settings < >E
&% Open Elaborated Design % Scope | £ Sources < >
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