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Mise en place d'un AXI timer

Ce tutorial permet d'allier a la fois de la logique programmable PL et le systeme de traitement
PS. Le timer et le GPIO seront créés au sein d' IPCORE générique dans préfagonné dans la
logique programmable PL du FPGA.

1) Problématique
On souhaite faire clignoter une LED périodiquement grdce a un temporisateur.
La LED sera piloté grdace a un GPIO. La gestion du temps s'effectuera grdce a un mécanisme
d'interruption. Le temporisateur ou timer générera une interruption a chaque fin de cycle de
comptage.

2) Mise en place matérielle du projet

Créé un nouveau projet dans VIVADO

& New Project “

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

Project name: timer_int
Project location: | E: fooursfvhdl2015/ZYBO fimer _int
Create project subdirectory

Project will be created at: E:fcoursfvhdl2015/ZYBO ftimer _int,/timer _int

= Back Mext =

(i}
)
L

Cancel

Aucun fichier source VHDL et d'ITPCORE personnel a rajouté pour l'instant
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Add Sources

Specify HOL 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 Name Library HDL Source For

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

[ Scan and add RTL indude files into project
@ Copy sources into project
[+ Add sources from subdirectories

Taretiongusge: | WOL ~ | Smistor aogusge: [Wied

Créé un nouveau bloc design

44 1P Latalog {
e e
Q-% Create Block Design a
S

‘ Open Blodk Design e R e

‘ Generate Block Desig Create and add

[EX3

Donnez un nom au bloc design

Please specify name of block design.

Design name: | design_timer]

Directory: | & <Local to Project>

Specify source set: | [=) Design Sources
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Cliquez sur add IP

JE‘“ Diagram x-l

'}D! %, design_timer

e
&l

Q’([ @ This design is empty. To get started, Add 1P from the catalog.

Choisir le systéme de traitement ZYNQ7

Search: | L= ZYNQ (2 matches)
| =

Marme VLMY

{F ZYNQ7T Processing System wilinx, com:ip. ..

{F ZYNQ7 Processing System BFM wdlin, com:ip. ..

Select and press EMTER. or drag and drop, ESC to cancel

o |

Mame VLMY

Hadline. comeip. ..

{F ZYNQ7 Processing System BFM  xilinx. com:ip...

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

Search: | Cl- ZYNQ (2 matches)

Automatisez la connexion du systeme de traitement avec la mémoire DDR3

'}[l' #, design_timer
DQ' IE Designer Assistance available. Fun Blodk Automation
g
A |
R ' 1 processing_system7_0
‘ &
| |IqueZ DDR 4 ||
Fﬁ; - FIXED 10k |
a —M_AXI_GPO_ACLK M_AXL_GPO4 [
= ZYNO FCLK_CLKO
g FCLK._RESETO M
= L
= ZYNQ7 Processing System
B
R
<
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processing_systemy_0
=
DDR =k DDR
FIXED IQd= FIXED IO
Y .
—M_AXI_GPO_ACLK ZYNO M_AXI_GPO4p [
i FCLK_CLKD
FCLK_RESETO_N
ZYNQ7Y Processing System
Rajoutez le bloc IP GPIO
[ Zo Diagram X I Bl Address Editor = ]I

F[]| # design_timer
(e T3
,C}i nroreecinn evetemy 0
tha Y PR o _

% Search: [ Q- gpio| | {1 match) DDR == DDR
WIH Mame o VLN FIXED_ IO FIXED_ IO
] R = Ut N
a, FCLK_CLKD
o FCLK_RESETO_N
[

% Select and press EMTER. or drag and drop, ESC to cancel stem
&

",

E 3
A <

Mettre en place la connexion automatique de I'TPCORE AXI_GPIO avec le PS

_I - Diagram X | [ Address Editor X |
+[] | 4 design_timer
GQ' ﬁ. Designer Assistance available. Fun Connection Automation
Qg
Q)
| e M_AXI_GP
@ =—2x.gpio 0 -
Q, __P.':':: AXI ]
= =l FeRees L I
Le message suivant nous indique que I'TPCORE GPIO est connecté comme esclave sur le bus AXT
vers le PS
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=

Automatically make connections in your design by checking the bo»
the right.

a, =-{w!] All Automation (2 out of 2 selected)
| B
L -] {i} GPIO

En double cliquant sur I'TPCORE AXI_GPIO on obtient ces caractéristiques. Le canal N°1 sera
programmé en sortie et constitué que d'un seul bit

AXI GPIO (2.0) ‘

ﬁ Documentation |E| IF Location

[] Shaw disabled ports

Component Mame |axi_gpio_0 |

(] All Inputs

[+] All Qutputs

GPIO Width [1 | [1-32

Default Output Value |0xuuuuuuuu ﬁ| [0x00000000, 0xFFFFFFFF]
Default Tri State Value | OxFFFFFFFF | [0x00000000, 0XFFFFFFFF]

GPIC 5 |||

[ ] Enable Dual Channel

GPIO 2

[] all Inputs

[ All Qutputs

GPIO Width 32 | [1-37

Default Output Value |U}¢GUUUUUUU ﬂ| [0%00000000,0xFFFFFFFF]

[] Enable Interrupt
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On additionne 'TPCORE Timer par la suite

| &= Diagram X | [ Address Editor X |

F#[]| s design_timer »

oL 9Pi0_0 i

it .

a5

& GPIOdh ZYNQ7 Processin

L\&_ atn

T GPIO -

i

Q,

=

e

g

(=]

= |

Add IP
2 1 | k"
Search: . L= timer ._ {3 matches)
= ¢

Marme VLMW

{F AXI Timebase Watchdog Timer wilire, com:ip. ..

{F AXI Timer xilinx.com:ip. ..

{F Fixed Interval Timer xilire, com:ip. ..
Select and press EMTER. or drag and drop, ESC to cancel

Mettre en place la connexion automatique de I'TPCORE AXI_Timer avec le PS

_| &= Diagram X | B Address Editor X |

#[]| &% design_timer »

Q| @ Designer Assistance avaieble. Run Connection Automation

ac

= -

5% axi_timer_0 .

o b S_AXT |
= —capturetrig0  generateoutd M_A
- —capturetrigl  generateoutl =

—— —freeze pwm0 &

= —s_axi_aclk interrupt=

% =—s_axi_aresetn

[ ] 2y : '

by AXI Timer

iX '- axi_gpio_0 1

g - B S AXT

a s_axi_aclk GPIO R

@ S_a2xi_aresetn

&l L 5

| AYT (2PTN
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the right.

Q| B

p— E}-- 1F axi_timer_D
ndig o] I
=

=-{+] All Automation {1 out of 1 selected)

Description

Automatically make connections in your design by chedking the boxes of the interfaces to connect. Select an interface on the left to display its configuration options on

Connect Slave interface (faxi_timer_0/5_AXI) to a selected Master address space,

Options
Master: forocessing_system7_0/M_AXI_GPO
Clock Connection (for unconnected dks) : | Auto -

Double cliquez sur le systéme de traitement pour faire apparaitre ces propriétés

[EEmigmam 3] B AddessEditor x|
#[]| & design_timer »
ii processing_system7_0
o axi_timer_0 = i X
| ..r 2 DDR:ﬂu _
i —— .:Il}:.s_m 1
| _ :cq:tureh‘Ign generateott Y L e l
: M_AXI_GPO_ACLK M_AXT_GPO <k | e
b“ =capturetrigl  generateoutl m= T i ZYNQ, LAXLGPO- B
N [ FCLK_CLKOD
IE FCLK_RESETO_NM
5 C: — =g ax_adk interrupt m= )
HI 5_axi_aresetn i
= )| DDLI ZYNQ7 Processing System
] % AXI Timer CIiCk —
E'i
' = l-r axi_gpio_0 -1 I
El et LR
P E,} s axi_adk GPIOg=
it % P 25 Aresetn
‘1' .
@ L AXI GPIO J
= | GMD <
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L'architecture interne du ZYNQ apparait :

IYNQ7 Processing System (5.5) ‘
ﬁ Documentation ﬁ. Presets Eﬂ IP Location ﬁ Import XPS Settings
Page Mavigator < :Zynq Block Design Summary Report
Zyng Block Design
VO Penpherais o i
P5S-PL Configuration Settings N
SPI lication Procassor Unit (APU
= - e e
Peripheral If0 Pins BnMnlbll 12C 0 | LT
(15:0y — - ARM Cortex Mo ARM Contex T
MIO Configuration CAN O Syaem Level cPU cPU
CAN 1 Controd Regs
Clock Configuration % m
o e
GF IO ] ] . Gic l ACP
DDR. Configuration (:".‘Lgl TR E 2 = sked g L Stave
'R - | =t oMAR 1 512 KB L2 Gache and Controller Pors
SMC Timing Calculation USE O |
USH 1 e O 256 KB
Interrupts ENET O L CoraSighl = Inder conmact SRAM
: =R Centra o ;
Bank1 4
Mo FLASH Mameory - T
(53:18) Interfaces — | oar
: |
- Meamory Interacea
= NAND i = <
| OUAD SPI_____ e | Programmable —p | DDR3LPDDRZ
“'-a_,_‘ Eﬂ Lagic to Mamany Controfier
SMC Timing LS
Caloula son.
DMA Bync HIEEE
Clock. 2 |o | %o |11 . S ps
y 4 |5 |6 |7 F TOCEessIn: tﬂ T !{
Resets | I Generation CH (N ENE 0=y )
whif2hel ey LT o ] snoe [ 22, contg | RO | HonPedomamee HADC |
MIO (EMID) PS-PL AXI Al AESS AX| 320084D Stave
Gk Pora Masier Stave SHA Pkt
Pors Ports
Programmable Logic(PL)
Lok || cancel |

La société digilent nous fournit le fichier de configuration du PS pour la carte ZYBO. Cette
configuration doit tre respectée car elle est lie a I'implantation matérielle des éléments sur la
carte ZYBO
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iF Re-customize IP
ZIYNQ7 Processing System (5.5)

ﬁ Documentation ﬁ Presets || IP Location ﬁ;"p: Import XP5 Settings |

Page Mavigator < | | Zyng Block Design | Import XP5 preset settings
' Zyng Blodk Design
_:—'-'-_'-'-'_'-.
] VO Peripherais Genaral
PS-PL Configuration SPI0 Setlings Application Procassa
T SWOT
Peripheral IO Pins a:ug [Z2C 0 LS
{15:0) 12C 1 e ARM Cortex “Ao
MIO Configuration CAND i System Level CPU
CAN 1 + Control Regs
Clock Configuration UARTO
i UART 1 . = T —
GPIO & I Glc | Snoon
DDR. Configuration {!:'_,'US’ D 0 N v e L &
ST <1 sD1 " ™| Channe 1 e
SMC Timing Calculation USHE D 3 2 [
USE 1 | OCM 256 KB
Interrupts EMET 0 L CoreSight Inder conmect SRAM
] EMET 1 Central eI
Bank1 Interconnect f
M FLASH Meamory * (]
{53:16) Interfaces i At | DAP |
M T
QUAD 5P e | DEVC Programmabie —_—
T— e — S Logie fo Memory l_
- | | I I iMerconnect |
Calcutaton | tttt
Donnez le chemin ou se situe ce fichier de configuration
ik Re-customize IP

ZYNQ7 Processing System (5.5)

| ﬁ Documentation ﬁ. Presets J_'| IP Location ﬁ Import XPS Settings |
' E: fooursfvhdl20 15/2YBOtimer_int/ZYBO_zyng_def, xml

Page Mavigator < | | Zyng Block Dx
E-Zyrlq Blodk Design Ok Cancel
' (AW N g FI} —F. ] Gm
P5-PL Configuration T Seftings ‘ Application Pi
L SWOT
Peripheral I/ Pins B“M"g 1200 TTc
{15:0) 12C 1 “—[ ARM Cortex A8
MIO Configuration CAND Bt | anal CPU

La carte ZYBO dispose d'une SDCARD trés utile pour avoir un systéme embarqué autonome.
Cette SDCARD dispose d'un fichier BOOT.bin qui intégre un bootloader, le fichier bitstream de
configuration de la logique programmable du FPGA et le fichier code machine de notre
programme. Ce fichier code machine peut méme incorporer un OS comme LINUX

Le slot Micro SD est connecté au ZYNQ grace au port MIO du systéme de traitement PS. Le
slot micro SD n'est pas connecté directement au ZYNQ mais par l'intermédiaire d'un translateur
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de niveau externe le TXS02612RTWR. Les broches MIO 40 a 47 font partie de la bank1 du
FPGA et sont alimentés en 1.8V. La carte SD s'alimente en 3.3V le circuit TXS02612RTWR
permet de faire la translation de niveau

1.8V 3.3v
: AW T
cD ——» MIO47
DAT2 ] |« » SD_D2 <4+——» MIO44
DAT3C 1 -« » SD_D3 4+—>» MIO45
CMD[— ] |« » SD_CMD <4—» MIO41
VDD ] ——
CLK——] SD_CCLK +—\VWWW—— MI040
GND—— 7

DATO 1
DAT1

» SD D0 <—p MIO42
» SD D1 <—» MIO43

A A

SEMICKO TXS02612RTWR Zynq-7
N Voltage Level Translator

Le contrdleur de périphérique du ZYNQ-7 supporte un mode de transfert de 1 bit et 4 bits
mais ne supporte pas le mode SPI. La connexion avec le slot micro-SD est précisée dans le
tableau ci-dessous :

SD_DO Data[0] MIO42 7
SD_D1 Data[1] MIO43 8
SD_D2 Data[2] MIO44 1
SD_D3 Data[3] MIO45 2
SD_CCLK Clock MIO40 5
SD_CmMD Command MI0O41 3
SD_CD Card Detect MIO47 =)

La configuration du PS et des périphériques se situe dans la rubrique configuration MIO. Le
fichier de configuration .xml nous donne par défaut les périphériques qui sont sélectionnés.
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ZYNQ7 Processing System (5.5)

w Documentation % Presets E IP Location ﬁ Import ¥PS Settings

¢

Page Navigator < | | MIO Configuration

Summary Report

Zynq Block Design Bank 0 I/0 Vdmge'_LVCMOS 3.3v - Bank 11/0 Voltage | LVCMOS 1.8V -

P5-PL Configuration

" Search: |Qv

Peripheral IO Pins
s e Peripheral Signal

|HE3{kmEg:xahm [ Memory Interfaces
[=J- IjO Peripherals

ENET 0 MIO 16.. 27 -
MIO 28 .. 39 -

MIO 40 .. 45

Clock Configuration
DDR Configuration

SMC Timing Calculation

Interrupts

3
.

MIO 47

Pullup Dire

-~

MIO 47 LVCMOS 1.8V

- ||d|sabled ~* |in

EMIO
- [] Power

Sam bl dk LVCMOS 1.8V

disabled

- 500 cmd LVCMOS 1.8V

disabled

- 5D0 data[0] LVCMOS 1.8V

disabled

. SDO data[1] LVCMOS 1.8V

disabled

. SDO data[2] LVCMOS 1.8V

disabled

sD0 data[3] LVCMOS 1.8V

disabled

i-[] SD1
i [] UARTO

Certains périphériques du PS ne sont pas utiles pour notre application, on doit les décocher.

MIO Configuration

Summary Report

Bank 0 1/O Voltage| LvCMOS 3.3V - Bank 11O Veltage | LVCMOS 1.8v -

Search: | Q-

Peripheral 0 Signal 10 Type Speed
F- Memory Interfaces

= IfO Peripherals

[ EMET 0

-

O« |k H[F 4

EMNET 1
USE D
usB 1

sDo MIO 40 .. 45 -
SD 1

UART O

0ooooloooROO0O0C0

UART 1

I2C 1

SPIO
SPT1
CAMD
CAMN 1

e GPIO
[+ Application Processor Unit

- Pravrammahle | anice Tect and Diehon
<

B Pl B rm LA e W o
Rl 2 Rl

Pullup Dires

~

v
>

La rubrique peripheral I/0 pins nous indique les ressources en entrées sorties qui sont

monopolisées par les périphériques.
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ZYNQ7 Processing System (5.5) '
ffid Documentation 45 Presets [ IP Location £ Import ¥PS Settings
Page Navigator % || Peripheral liO Pins Summary Report
Zynq Block Design &= Search: |Q-
PS-PL Configuration E |
=
|Peripheral 1/0 Pins Z Peripherals Bl o2, o280 B4 (B8, 20 (AT 3B B0 e bl il 2 sl b il O il A8 A9, D0 B (52, (53, EMID,
MIO Configuration @ | = [ Quad SPI Flash ‘ | | | | ‘ | | ‘ -l
Clock Configuration @~ SRAM/MOR Flas
DDR Configuration B[] MAND Flash
SMC Timing Calculation (- [[] Ethernet 0 =0
Interrupts | = [ Ethernet 1 = EmIo
i El USB 0 R USBo
[JusB 1 ‘ | | uset

G- [0 0 ) s | | | | | =Ll

=8 El D1 SD1 sD1 EMIO

be o 1 eol [ ol [ e

=] l:‘ SPI1 4 SPI1 8PI1 EMIC

=] El UART O RTO UARTO UARTO UARTO UARTO UARTO EMIO

- El UART 1 UART1 | I UART1 ‘ UART1 | I UART1 | UART1 | UART1 EMIO

- l:l 12Cc0 <o | 12C0 | 12C0 | 12Co ‘ 12C0 | 12C0 ‘ EMIC ~

< >
o |

Notre timer générera une interruption a chaque fin de cycle de comptage. On doit configurer
pour le PS le type d'interruption qu'il doit gérer. On prendra une interruption du type FIQ.
Pour que le PS puisse piloter les IPCORE ou les périphériques dans la logique programmable PL
par le bus AXT, le PS doit €tre configuré.

Le contréleur de bus AXT et une horloge doivent tre sélectionnés.

Fie Edt Fow Tods Window o Re-customize IP
AuBnoRbX
ZYNQ7 Pr ing System (5.5)
Flow Navigator <
=
ol i o 1 4% Presets [ 1P Location £5} Import XPS Settings
4 Project Manager Page Navigator « || Clock Configuration Summary Report
43 Project Settings Zynq Block Design | Basic Clocking | Advanced Clocking |
| ¥
8 Add Sources PS-PL Configuration 4| Input Frequency (MHz) 50,000000 | cPU ClockRatio 6:2:1 -
) Language Templates E )
1 Catdog perpheral 10 Pins | seh: & |
[4 = | MIO C 23| Component Clock Source Requested Frequen...  Actual Frequency(M... Range(MHz)
= | Processor/Memory Clocks
Create Block Design Clock Configuration
& : ‘ e 10 Peripheral Clodks
¥ Open Block Design DDR Configuration SMC 10PL w 10.000000 10.000000 : 100.000000
& Generate Block Desian QsPL 0PLL ~ | 200.000000 | 200.000000 10.000000 : 200.000000
SMC Timing Caleulaton - ENETO 10PL 1000 Mbps 10.000000
4 Smulaten —— ENET1 10PL 1 10.000000
nterry - e
4% Simulation Settings & sDIO L[D PLL - ‘[ﬁn | 50.000000 10.000000 : 125.000000
@ Run Simuation - SPL 0P 166.666666 10.000000 0,000000 ; 200.000000
CAN
4 RITL Analysis PL Fabric Clocks
-
» B Open Eiaborated Design FCLK_CLKD 0PL - [wu‘uuuuuu | 100.000000 0.100000 : 250.000000
[] FCK_CLKL DDR PLL 175.000000 175.000000 0.100000 : 250.000000
4 synth
e - [ FoK_ckz ARMPLL 12.288000 12264151 0.100000 : 250.000000
4§ Synthesis Settings
[ FOK. QK3 1oPL 100.000000 100.000000 0.100000 ; 250000000
o System Debug Clocks
b @ Open Synthesized Desion - Timers
4 Implementation
45 Implementation Settings
P Run Implementation
b @ Open Desigr =
4 p D I oK | cancel
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Sélectionnez l'interface qui nous permettra de connecter un contréleur maitre bus AXT

'

IYNQ7 Processing System (5.5)

\ @ Documentation % Presets Ej IP Location @: Import XP5 Settings

Re-customize IP

¢

Zyng Block Design

Page Mavigator <

PS-PL Configuration

Summary Repart

PS-PL Configuration
|

Peripheral 10 Pins
MIO Configuration
Clock Configuration
DDR Configuration
SMC Timing Calculation

Interrupts

MName

[+ General

-- DMA Contraller

=+ GP Master AXI Interface

-M AXI GPO interface

-M AXI GP 1linterface

GP Slave AXI Interface

HP Slave AXI Interface

[ ACP Slave AXI Interface
[i-PS-PL Cross Trigger interface

& [P ¢+

Select Description

QLY

Enables General purpose AXI master interface 0
Enables General purpose AXI master interface 1

O Enables PL cross trigger signals to PS and vice-versa

Lok | caneel
Le bus AXT est bien connecté a nos périphériques
JE—G Diagram X Tﬂ, Address Editor 3¢ | O EL
3[]| &, design_timer »
=) "
A axi_timer_0 DOUblB processing_system7_0 ’
Oc- | S_AXI click DDR <&
3 =capturetriagl  generateoutd e o FIXED 10k
i —lcapturetrigl  generatesutl 4 Fz;lmaj ZYNQ M_AXT GPOL-
WK -freaze pwm0 ' = FCLK CLKD
@ s_axi_adk interrupt FCLK_RESETO_N
5_axi_aresetn
i T, ZYNQ? Processing System 4
| mta AXI Timer
1= P
- rst_processin
¥ i_gpio_0
= axi_gpio_|
i1 | 5_AXI
] s_axi_adk GPIO 4 (|}
% P & 340 _Aresetn
& AXI GPIO
&l Processor
+]i* w
< > K
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Les interruptions sont configurées dans ce menu

ZYNQ7 Processing System (5.5) ‘

ifffl Documentation &5 Presets [ IP Location #5% Import XPS Settings

Page Navigator “ | | Interrupts Summary Report
Zynq Block Design &=

Search: | Q-

PS-PL Configuration

Interrupt Port Description

Peripheral IfC Pins = = Fabric Interrupts Enable PL Interrupts to PS and vice versa
MIO Configuration vl ... |Enables 16-hit shared interrupt port from the PL. M5B is assigned the highest In...
=[] Cored_nFIQ Enables fast private interrupt signal for CPUD from the PL
=[] Cored_nIRQ Enables private interrupt signal for CPUQD from the PL
=[] Corel_nFIQ Enables fast private interrupt signal for CPU1 from the PL
i [] Corel_nIRQ Enables private interrupt signal for CPU1 from the PL
#- PS-PL Interrupt Ports

Clock Configuration
DDR Configuration

SMC Timing Calculation
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Pour le timer il faut aussi valider les interruptions
| &= Diagram x | M Address Editor X | O %
(]| 4 design_timer »
Q axi_timer_0 DDUbIE processing_system7_0 -
o lick \
. 1| S_AXI cic DDR <=
:(_JE =capturetrigd  generateoutl Rkt Gon Aele o FIXED 10k
i =—capturetrigl  generateoutl T e e M_AXI GPO<s
] —freeze pwmo IRQ_F2P0:0) ZYNO FCLK_CLKD
EL’E s_axi_adk interrupt FCLK_RESETD_N
)l s_axi etn .
& e L ZYNQY Processing System J
il == AXI Timer
1 o= I
i; rst_processin
= axi_gpio_0
Eb
& Grio ||}
L]
@ AXI GP10
el Processol
«li* L
< > K

Pour le timer on doit connecter manuellement avec l'outil fil la sortie interrupt sur I'entrée IRQ

| &= iagram X | B Address Editor X | (o s
#[]| # design_timer »
o | :
processing_system7_0
D‘, " b S_AXI DDR 4
:3 = captureatrigD FIXED_10<4-
= o M_AXT_GPIACLK ZYNG‘& M_AXL GPO4:
W -freeze il FCLK_CLKO
.Ehv_ s axi_acdk FCLK_RESETO_N
Q, s_axi_aresetn
) FYNQ7 Processing System
H =
I e
=2
— ! rst_processin
& —— el
= axi_gpio_0 slowest_syne_dk
o ext_reset_in
% e aux_ resreset_ in
& s_axi_adk GrIo - ||| _reset |
=mb_debug_sys_rst
ﬁ | ——— I LU 1L =T= )
=dcm_locked
@ AXI GPIO
el Processor
<Ji+ Y]
i >R
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Pour vérifier la conformité des regles de dessin cliquez sur validate design

F

= . axi_gpio_0
E k5 _AXI
=’ s_axi_adk GP1o 4 |||
Validate Design (F6)

Yalidate and display errors and critical warnings in this design.

TAFLE ST L

On doit créer un fichier VHDL de top level pour notre bloc design, cliquez droit sur le fichier
design_timer.bd et lancez create HDL WRAPPER

: Project Manager - project_1

X
Sources i ] A | £ Project Summary X O =
a1~ 1 == ~
e = |2 0] | E 1| project Settings Edit 4
(= Design Sources (1) E% : . 3
: B E (d T bd) (6 Project name: project_1
[ 1= Constraints 4 Source Node Properties. .. Ctrl+E lion:  E:feoursfvhdl2015/ZYBO/timer_int/project_1
(-4 Simulation Sources (1) 3 OpenfFile Alt+0 ily: Zyng-7000
Create HDL Wrapper... .' *c72010clg400-1
View Instantiation Template name:  Not defined
.Hierarchv_ IP Sources | Libraries | Compil Generate Output Products. .. #  Implementation E
b Sources | 7 Template: Reset Output Products. ..
(i il iy = Mot started Status: =P Notstarted
i - Out-of-Context Settings...
Source File Properties Mo errors or warnings Messages: Mo errors or warnings
= ] Package Block Design...
& = [F5 | %c72010dg400-1 Part: ¥c72010dg400-1
.fﬂ;. deggn_ﬁmer:bd Vivado Synthesis Defaults Strategy: Vivado Implementation Defaults
L Incremental compile: Mone
< ] Alt+1
| General | Properties | #  Remove File from Project... Supprimer | Tl e v
o e Alt+Egal
Design Runs o e et
- Disable File Alt+Moins
S| Name 7 % VS Failed Routes 117 I o BRAM  DSP Start Elapsed Status Progress
= Hierarchy Update 3 -
i | B2 synth_1 i Not started 0%
| bsbimpl1 @ Refresh Hierarchy R 0%
B 1P Hierarchy 3
> ol :
L1
|
z' Set Used In...
:ﬁ: Edit Constraints Sets...
| Edit Simulation Sets...
&
< i : Associate ELF Files... >@
B7d Console | © Messages | L0 oo pid sources... AlteA
~oject
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Laisser VIVADO gérer la création du fichier VHDL

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

Options

() Copy generated wrapper to allow user edits

(@) Let Vivado manage wrapper and auto-update

Deux fichiers VHDL sont créés un qui caractérise la connexion, la déclaration des différents
signaux des éléments du bloc design, L'autre de plus haut niveau qui caractérise le composant
Bloc design

| Project Manager - project_1
Sources R 8 e IE Project Summary ] il design_timer.wvhd X ]
Q, Z % | = @| . . . E: fcours fvhdl2015/ZYBO /timer _int/preject_1/project_1.srcsfsources_1/bd/design_timer fhdl/design_timer.vh
| B Design Sources (1) ~1 ey 1106 FIXED_IOQ ddr_wrn : inout STD LOGIC;
e (1 _ L - 7
| Bl design_timer_wrapper - STRUCTURE (design_fimer_wrap o 1107 FIXED I0 ddr_wrp : inout STD_LODGIC;
E..._é'desjgn_ﬁmer_i_design_ﬁmer (design_timer.bd) (1) 1108 FIXED I0 mic : inout STD LOGIC VECTOR { 53 downto 0 )7
E}@ design_timer - STRUCTURE (design_timer.vhd) (5) ‘%:- 1109 FIXED I0 ps_clk : inout STD LOGIC;
i--4LF axi_gpio_0 - design_timer_axi_gpio_0_0 (d=sign_time | 1110 FIXED IO ps porb : inout STD LOGIC:
: e g e i S = — =,
% a’ﬂ_“'“e_r—ﬂ‘dfgg_:m‘j—?’“—“h'_“e'-"-ﬂ (design_tin {5 B 1111 FIXED IO ps_srath : inout STD LOGIC:
< ) > 1112 gpic_rtl tri_o : out STD LOGIC VECTOR { 0 to 0 )
IF Sources |Libfaries |Compi|e Order | X|1113 )i
2 = o 1114 end design timer;
44 Sources L % Templates J 'I_fill_ 1115 5
......... i
Source File Properties O x 11116 architecture STRUCTURE of design_timer is
- # ; : - -
- 41117 component design timer processing system7_0_0 is
== @l% 4l 1118 port (
;| &h design_timer.vhd @ 1119 M AXI GPO_ARVALID : cut STD LOGIC;
: =i 1120 M_AXI_GPO_AWVALID : out STD LOGIC;
< » 1121 M_IXI_GPO_BREADY : cut STD_LOGIC;
| General | Properties | | el ™"« Wi TR
Design Runs
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Remplacez dans le fichier VHDL de top level, la déclaration du signal gpio_rtl_tri_o par le signal

LED de la fagon suivante :

| Implemented Design - xc7z010clg400-1 (active)

Sources [ B

axs e hE

= Design Sources (1)
X design_timer_wrapper - STRUCTURE (design_timer_wrapper.

Hierarchy | IP Sources |Libraries |Compi\e Order |

< )|§|

& Sources | Mnetist |
Source File Properties e S

+« + [k

: (&hi design_timer_wrapper.vhd

|£e;nera| | Properties |

FIXED I0 ddr vrn : inout STD LOGIC;

FIXED IO ddr vrp : inout STD LOGIC;

FIXED IO mic : inout STD LOGIC VECTOR ( 53 downte 0 )7
FIXED I0 ps_clk : inout STD LOGIC:

FIXED IO ps_porb : inocut STD LOGIC;

36 FIXED I0 ps srstb : inout STD LOGIC;

v Eremrrrm e

LA

39end design timer wrapper;

40

3 4] architecture STRUCIURE of design_ timer wrapper is

42 component design timer is

&
§T:| 43 port {

44 DDR_cas n : inout STD LOGIC:

45 DDR_cke : inout STD_LOGIC:

46 DOR ck n : inout STD LOGIC;
£

| Implemented Design - xc72010cl3400-1 (active)

Sources B

az= et RE

mmary X Device X | B4 ZYBO_Master.xdc x| @h design_timer.vhd 3 | wh ign_timer. r.vhd x
y x @ [ I i design_ el _timer_wrappe:

= Design Sources (1)

E! = Constraints (1)

{ B constrs_1 (1)

- HY ZYBO_Master.xdc
) Simulation Sources (1)

<

Hierarchy | IP Sources | Libraries | Compile Order |

X design_timer_wrapper - STRUCTURE (design_timer_wrapper. v

\& Sources | [} Netlist J

Source File Properties e ]

+ » B[R]

i wh design_timer_wrapper.vhd

General | Properties |

Additionnez le fichier de contrainte pour la carte zybo si cela n'a pas été fait lors de la création

du projet

File Edit Flow Tools Window La
P AN N RE= R 2
Flow Mavigator 4
A =B

| 4 Project Manager |
ﬁ. Project Settings
@ Add Sources
{.;:' Language Templates
1F 1P catalog

4 TP Integrator
.ﬁt Create Block Design

E:fcoursvhd|2015/ZYBO/timer_int/praject_1/project_1.srcs/sources_1/bd/design_timer fhdl/design_timer_wrapper.vhd
81 DDR_dgs_p(3 downto 0) => DDR_dgs_p(3 downto 0),
82 DDR_cdt => DDR_odt,
g3 DDR ras_n => DDR ras n,
24 DDR_reset_n => DDR_reset_n,
&5 DDR_we_n => DDR we_n,
g6 FIXED IO ddr vrn =» FIXED IO ddr vrn,
87 FIXED IO ddr vrp =» FIXED IO ddr vrp,
g8 FIXED IO mio({53 downto 0) => FIXED IO mio({53 downto 0),
29 FIXED IO ps_clk =» FIXED IC ps_clk,
a0 FIXED I0 ps_porb => FIXED 10 ps_porb,
91 = 3_srsthb,
"4 92 gpio_rtl tri o(0) => led(0)
193 B
94 end STRUCTURE;
55
£

09/08/2015

‘PAGE 72

PETITPA




TP SYSTEME NUMERIQUE EMBARQUE: TUTORIAL XILINX ZYBO VIVADO

09/08/2015

Choisir un fichier de type contrainte

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
(1 Add or create DSP sources

() Add existing block design sources

() Add existing IP

To continue, dick Next

Fournir son chemin

Add or Create Constraints
Specify or create constraint files for physical and timing constraint to add to your project.

Spedfy constraint set: | i constrs_1 (active) -
Constraint File Location .l-J |
ZYBO_Master.xdc E:\coursiwhdl2015V2YBO o
1
£
[ AddFiles... | | Create File. ..
Copy constraints files into project
s [ | [ G ]
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Validez la sortie de gisement M14 afin de pourvoir piloter la LED

Timing - Timing Summary - impl_1

4 Implementation

4 Program and Debug
’ﬁ Bitstream Settings

‘1@ Generate Bitstream

ﬁ. Implementation Settings
[» Run Implementation
[ ﬂ Open Implemented Desigr

| Implemented Design - xc72010dg400-1 (aciive) X |
Sources | EEES mmary X | & Device x | 05 ZYBO_Master.xdc X]@design timer,vhd XICl,hdesign timer_wrapper.vhd x| 4 b B [Eas
Q, Z = | @| . . E:fcoursvhd|20 15/ZYBO/timer_int/project_1/project_1.srcs/constrs_1fimports/ZYBO/ZYBO_Master.xdc
Design Sources (1) [%:.] Zt
(ulid design_timer_wrapper - STRUCTURE (desion_timer_wrapper.vl o
Constraints (1)
= constrs_L (1) Ha| 24 #set
By 45
B Slmulanon Sources (1) i 16 #ELED
B ##I0 L23P T3 35
< 2 0 | K|l 18 set property PACKAGE_PIN M14 [get ports {led[0]}]
1P Sources | Libraries | Compile Order | ™=wed 19 set property IOSTANDARD LVCMOS33 [get ports {led[0]}]
. & Sources | [}f] Netlist ﬁ
Source File Properties A [ [ l‘
| « +ER &
i| Y ZYBO_Master.xdc @
HE | Q w
Genea e b :

L

I» E% Open Hardware Manl s

On peut générer par la suite pour le logiciel SDK, les éléments nécessaires
Pour la configuration du systéme de traitement PS

File Edit Flow Tools

ACE DO RX 3P DN EXKIZEE

Window

Layout View

Help

Default Layout

. | FeN®

Flow MNavigator

A<=

<

| Block Design - design_timer

4 Project Manager
ﬁ Project Settings
B4 Add Sources
@ Language Templates

1F 1P Catalog

|‘ IP Integrator

_,;T% Create Block Design
Ei‘.‘ Open Block Design
% Generate Block Design

4 Simulation

.

Sources

q

[E—ﬂ Diagram ] [ Address Editor I;__Tn_

=2t RE

= dﬁlgn timer_wrapper - STRUCTURE (design_1

=M c=sign timer | - design_timer (design_timer.bd) (1)
E}--\,_LD design_timer - STRIUCTURE (design_timer, vhd)
b-LF axi_gpio_0 - design_timer_axi_gpio_0_0 (d

[-LF axi_timer_0 - design_timer _axi_timer_0_0

‘ -4 F processing_system7_0 - design_timer_prod

. leprocessmg system? 0 axu:lerlph desugn

<

IF Sources | Libraries | Compile Order |

| o | F: ferire iubdl2015/7YRO ftimer intinroject

&, Sources LE§ Diesign L- Signals J

Source File Properties _ 10

+ +>ER]

L o

| Source Mode Properties... Ctrl+E F—
[#* Open File Alt+0 ino
Create HOL Wrapper... pt 51
ol
View Instantiation Template :
inom
Generate Qutput Products. .. b oine
Reset Output Products... ht 37
Out-of-Context Settings. ..
3aH
Package Block Design...
Replace File. of «
e Br i:
Copy File Into Projec
Copy All Files Into Projec Alt+] ETD |
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On poursuit par la création du bistream permettant la configuration de la logique programmable
PL (AXI_timer et AXI_GPIO)

4 Implementation
{ﬁ- Implementation Settings
[» Run Implementation

Open Implementad Desi

||':|

4 Program and Debug
% Bitstream Settings

‘U’j zenerate Bitstream
S W

- ¥ Open Hardware Man
| P Genera

Vivado demande d'abord de synthétiser et d'implémenter le FPGA, répondre par yes

> o)l 2| e 270 Joay T2 ac =
R MNo Implementation Results Available

-;:?j There are no implementation results available. OK to launch synthesis and implementation?
'‘Generate Bitstream' will automatically start when synthesis and implementation completes.

[ ] Don't show this dislog agaire

Yes Mo

A la fin de la phase de synthese on peut observer le résultat de cette implémentation

Implemented Design - xc72010cg400-1 (active) X

Netlist ST B
= H|E

4] design_timer_wrapper

B-E Nets (132

f-5 Leaf Cells (1)

w-[H] design_timer i (desian_timer)

T Project Summary X | Device X | 03 ZYBO_Master.xdc X | @B design_tmer.vhd % | @ design_timer wrapp 4 P @ O * %

£, Sources. [ Netlist
Properties i [T p A X

i}

En cliquant sur hierarchy on observe les ressources matérielles monopolisées
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| 1mplemented Design - xc72010dg400 1 (ctive)

Netlist

= A

Ouw x mmary XIO Device X]EB ZYBO_Master.xdc X]@das&gn_ﬁmer.vhd X[@dsign_ﬁmer_wrapper.vhll X 4« PE O %
. E: fcoursfvhd 2015/2YBOftimer _intfproject_1/project_1.srcs/sources_1/bd/design_timer/hdl/design_timer_wrapper.vhd

IR} design_timer_wrapper

10 library IEEE;

& sources: () Wetlist

Netlist Properties

+ > @k

1luse IEEE.STD_LOGIC 1164.ALL;
12 library UNISIM;

13 use UNISIM.VCOMPONENIS.ALL;

l4 entity design timer wrapper is
5 - porT. [

[¥] design_timer _wrapper

Primitive Statistics
<

| Properties ‘ 1jO Nets |

16 DDR_addr : inout STD_LOGIC VECTOR ( 14 downto 0 ):

17 DDR_ba : incut STD LOGIC VECTOR ( 2 downto O );

18 DDR_cas_n : inout STD_LOGIC:

19 DDR ck n : inout STD LOGIC: b

O
M
Y
ﬁ@@@ﬁWQXWW¥§5

E;é"«jé@

; L-LUT as ShiftF
F1-Slice Reisters (3%) ¥
>

Utilization - utilization_1 R
QIS¢ HE  ( feady
A1
alr O\ N Slice LUTs Slice Registers F7 Muxes Slice LUT as Logic LUT as Memary LUT Flip Flop Pairs Bonded I0B Bonded
e (17600) (35200) (8800) (4400) (17600) (6000) (17600) (100) (4

T I 7 A N N I I S

@ design hmer _i (design_timer) i

>g

<
utilization_1 X

4 r 8

5 Td Console LD Messages | [ Log | [ Reports Li} Design Runs L@ Tlmin i I

Nous reste d exporter le matériel afin de réaliser le board support Package pour la partie
programmation et fournir le bitstream

File | Edit Flow Tools Window

Layout Wew Help

42  Mew Project...
[ Open Project...

P D> El 95 '&| = LC} 05 Default Layout

plock Design - design_timer

Cipen Recent Project 3
Open Example Project p pourceEs — D¢
el i~
Sawe Project As. .. )“E"ﬁ'li(ﬂl ‘
Write Project Td. .. [=)-{= Design Sources (1)
i i i E-wh ta design_timer_wrapper - STRUCTURE (design_timer,
Gl Archive Project... [--4%, design_timer_i - design_timer {design_timer.bd) {1}
Close Project {7 Constraints (1)
= =& constrs_1 (1)
B Save k Design Ctrl+5S P B s ma_ s
Close Block Design 7 5 -
Hierarchy | IP Sources | Libraries | Compile Order |
COpsicheckoont:.. 4% Sources LE§ Design L Signals J
5 e e — T e
lock Properties il
Write Checkpoint... ’E_I_l
Mew IP Location. .. s % [%
IF processing_system7_0
Open IP Location... =
» Mame: | arocessing_system7_0
Mew File... General | Properties | iz |
Open File... Ctrl+ O
Open Recent File v [29
Open IP-XACT File... Il |[creating pitmap. ..
= = B_J Creating bitstream. ..
MR S |-, |Writing bitstream ./design_ timer wrapper.bit.
B Add Sources... Alt+ 5 INFCO: [Viwvado 12-1842] Bitgen Completed Succe
Open Source File. .. Cerl+ M INFO: [Project 1-118] WekTalk data collection
THFEM- [Commen 17221 Beleasing license: Imple
| S E || Export Hardware... Y: cpu = 00:00:18 ; e
Launch SDK Export Block Design... 19] File design_ timer
Open Log File *%i ExportBitstream File... Sz fLimer Int/proge
- — - iting WVivado at Thu J
Open Journal File |<
& Print... Ctrl+P Synthesis | Implementation | Simulation |
Exit [ Td Console L [=] Message‘é\hEﬂ_ Log | 5 Reports I» Des
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Le logiciel nous demande si on veut aussi exporter le bistream (cochez la case)

Le board design est ainsi réalisée on peut lancer le logiciel de développement logiciel pour le PS
et ces processeurs ARM

File | Edit Flow Tools Window Layout Wiew
& Mew Project... ’ b
[#* Open Project... —
) plock De
Open Recent Project F
Open Example Project b
A I E
Save Project As... —
Virite Project Tdl... =) Des
1 Archive Project... : &
Close Project 34:3‘ Cor
B
B Save Block Design Ctrl+5 :
Cloze Block Design
= i Hierarcl
Open Chedckpaint... L. & S
Open Recent Checkpoint 4
ock Pro
Write Checkpoint... Ei E
Mew IP Location... >
F process
Qpen IP Location...
Open Recent [P Location F | Mame:
Mew File... Cimtoral
Open File... Ctrl+0Q |
Open Recent File y 20
Open IP-XACT File... Il | crez
=_| Cres
Save All Files... E Wit
B Add Sources... Alt+d  [&|INFC
Open Source File... Ctrl+MN e
INFC
EapreL ; Iwrit
| LaunchSDK WARK
o
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On vous demande si les éléments développés par la suite doivent rester locales a ce projet
répondre oui

Launch software development toal.

Exported location: |ﬁ <Local to Project=

Workspace; |E| <Local to Project=

3) Développement logiciel pour la partie traitement PS

Le logiciel SDK apparait avec la configuration matérielle

File Edit Source Refactor Mavigate Search Project Xilinx Tools Run Window Help
MrEEe B-A-@REHBDE-8-~-C- H~-0-Q%-w ®P-E0H-3-

CQuick Access

[t Project Explorer 5% I = B ||Eg systemn.hdf & l =]
B = 2 § A
BS | % g design_timer_wrapper_hw_platform_0 Hardware Platform
4 g design_timer_wrapper_hw_platform_C g ~
S Specification
|§| design_timer_bd.tcl
le) ps?_!n!'t_gpl.c Design Information
[ ps7_init_gplh
[ psT_init.c Target FPGA Device: 72000
[ ps7_init.h Created With: Vivade 2014.4
@ ps7_init.html Created On: Thu Jul 23 19:11:533 2015
= psi_init.tel
E“* systern.hdf Address Map for processor psT_cortexa9_0
axi_gpio 0 0x41200000 0x4120££££
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Créer un nouveau projet application

File | Edit Scurce Refactor Mavigate 5Search Project Xilink Toels Run  Window Help

New Alt+Shift+N » || (E)  Application Project

Open File... Ed  S5PM Project

Close Ctrle W il Board Support Package —

Close All Criteshiftew | [ | Project. =
re

Save CtrleS % Source Folder

Save As... % | Folder

Donnez un nom a ce nouveau projet

Application Project

Create a rmanaged make application project.

Project name: | timer_int

Uze default location
Location: | Ehcoursiwhd201 AZYBOAtimer_int\project_1\project_1.sdk\t Browse...

Choose file systern: | default v

Target Hardware

Hardware Platform: | design_timer_wrapper_hw_platform_0

Processor: | ps/_cortexad 0

Target Software
Language: @C OCes

05 Platform: |standalnne

Board Support Package: (®) Create New | tirner_int_bsp

I Use existing
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Choisir une application du type peripheral test

Templates
Create one of the available templates to generate a fully-functicning ﬁ

application project.

Simple test routines for all peripheralsin =~
the hardware.

Empty Application

Helle World

IwlP Echo Server

Mernory Tests

R5A Authentication App

SREC Bootloader

Xilkernel POSIX Threads Demo
Zyng DRAM tests

Zynqg FSBL

PAGE 80 PETITPA




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

Modifiez le fichier source a votre convenance de fagon a ce qu'il réponde a I'application

File Edit Source Refactor Mavigate Search Project Xilinx Tools Run  Window Help

B 8~-RA-BCEEHBOE - 8-~ H-0-Q-n dP-JEOMHA-FH o by e
[ Project Explorer &1 l B % | ¥ ¥ = 8 ||&g system.hdf |msystem.mss [E testperiph.c &2 l
4 S design_timer_wrapper_hw_platform_C ~ ® * Xilinx, Inc.[]
|2 design_timer_bd.tcl .
[€ ps7_init_gpl.c 'T"':
[€ ps7_init_gpl.h *
[g ps7_init.c * This file is a generated sample test application.
[€] ps7_inith =
@ ps7_inithtml * This application is intended to test and/or illustrate some
= i unctionality of your system. e contents o iz file ma
B petinitic * functionality of i yst Th tents of this fil v
ey Erf I * wvary depending on the IP in your system and may use existing
Ef sys_tem.hdf * IP driver functions. These drivers will be generated in your
4 ‘f"J;ctlmer_mt * SDK application project when you run the "Generate Libraries™ menu item.
|l = *
[ &, Binaries
& [l Includes |
o g bebug #include <stdio.h>
i #include "xparameters.h"”
b [h| devcfg_headerh #include "xil_cache.h”
& [h dmaps_headerh #include "xscugic.h”
b [ gpio_headerh #include "xil_exception.h”

3 #include “scugic_header.h”
> | scug|c_header.h #include "xtmrctr.h”

b b scutimer_header.h #include "tmrctr_header.h"

b [h] scuwdt_headerh #include "tmrctr_intr_header.h"”

[ [.c testperiph.c #include "wdevcfg.h”
[

lh] trarctr_header.h #include "devcfg header.h™

#include "wdmaps.h”

b [ ity i headers #include "dmaps_header.h”

b €] xdevefg_selftest example.c

On peut relancer la compilation du fichier

ch | Project | Xilinx Tecls Run  Window Help
Open Project LTQT{;,\& @,@T; |
=z Close Project
= : mss l€] testperiph.c &2
ot Build Al Ctl+B |
. r : der.h"
Build Cenfigurations k- heador . B®
Build Project
der.h"”
Build Working Set g
Clean... er.h"
Build Automatically .
h'|l
3
Make Target T
C/C++ Index [ 5
- der.h
lib/c Properties
o B 1D XPAR_P57_SCUGIC @ DEVICE_ID
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Pour pouvoir développer logiciellement notre programme il faut au préalable programmer la
logique programmable du FPGA

Xilinx Tools | Run  Window Help

@3 Repositories e @ e-[HEDE S
i}, Board Support Package Settings -
periph.c &2 l
Tell Generate linker script
|EE‘ Program FPGA |
E Program Flash
[ Dump/Restore Data File ~ =00 Fe-mommmmmmmmeeoeeoeoo o
WS & SET DIRECTIOMS OF GPIO
XMD Console R
B SDBE Console
E1 Launch Shell
B | Create Zynqg Boot Image JLEDInst, LED DEVICE_ID);
return XS5T_FAILURE;
22  Systermn Generator Co-Debug Settings
ﬁ Configure ITAG Settmg.s (&ETNInst, BTHS_DEVICE_ID:I »
reme return X5T_FAILURE;

Sélectionnez le fichier bitstream

Program FPGA
Specify the bitstrearm and the ELF files that reside in BRAM memory

Hardware Configuration

Hardware Platform: | design_timer_wrapper_hw_platform_0 L |

Connection: | Local W | | Mew |

Device: Auto Detect
Bitstream: | design_timer_wrapper.bit | |Search... | Browse..
BMM/MMI File: Search... Browse..

Software Configuration
Processor ELF File to Initialize in Block R.AM

@ | Program | |

La programmation du PL est alors effective
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Par la suite deux possibilités s'offrent a nous lancez directement le programme ou déboguer ce
programme

Le mode debuggage

Run| Window Help

Resume - 5% - i£|¢ ~ @&

Suspend
8| | Terminate
I_-I _exception.c &3 l_
I-F | Disconnect

Step Into

Step Into Selection

Step Ower . STATUS);

Step Return

: tatus);
= Run to Line
T Use Step Filters Shift+F5 (@sm({XREG_CP15_DA
@, Run Cirl+F11
ith Data Fault 5

%, Debug E11 o etk i

Run History 3

Run As » e s s e o se o s s e o e e e e e

Run Configurations...

Debug Hist v [pefeich fault st
ebug History Tault can be acqg

Debug As k

| Debug Configurations... |

Créez une nouvelle configuration de debugage pour la carte ZYBO

Create, manage, and run configurations

B x | = 3 Configure launch settings from this dialog:
| type filter text | |_,<> - Press the 'Mew’ button to create a configuration of the selected type.
[E] C/C++ Application = - Press the 'Duplicate’ button to copy the selected configuration.
[E] C/C++ Attach to Application : :
[E] C/C++ Postmortem Debugger ¥ - Press the 'Delete’ button to remove the selected configuration.
[€] C/C++ Remote Application :{——:‘& - Press the 'Filter’ button to configure filtering options.

= Launch Group
EA Performance Analysis
A Remote ARM Linux Application

- Edit or view an existing configuration by selecting it.

Target Communication Framework Configure launch perspective settings from the Perspectives’ preference page.
|5 Xilinx C/C++ application (GDB)|
Eu:‘F Kilinx CfC++ application (Systel [% New I
Duplicate
M Delete

Sélectionnez notre applicatif
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{®) Target Setup A

Project Mame: | timer_int | | Browse... |
Application: | Debug/timer_int.elf | | Search... | | Browse... |

[] Do not download program to memory

Data Files to download before launch

File Address Add
Rermove
| Apply | | Revert |
| Debug | | Close |

Notre configuration est la suivante

and run

CExX| B3~

MName: ‘ Mew_configuration |

| Q !w Selé N (i App!i(ﬁtimq B Suur(e} ? STDIO Com\ecﬁ'mrq Debugger Dptions] =| Common]

[t] C/C++ Application

[E] C/C++ Attach to Application

[€] C/C++ Postrortem Debugger

[T] C/C++ Remote Application

= Launch Group

[ Performance Analysis

A Remote ARM Linux Application

E Target Communication Framework
4 & ¥ilinx C/C++ application (GDB)

§D:B MNew_configuration

1§[-F Xilinx C/C++ application (System Debugger)

Filter matched 11 of 15 items

Debug Type: ‘Standaione Application Debug v ‘

vHNew|

Connection: ‘ Local

Device: Auto Detect

Hardware platform: | design_timer_wrapper_hw_platform_0 v |

Processor: | ps7_cortexad 0

Bitstream file: design_timer_wrapper.bit Browse...

Initialization file: | ps7_init.tcl | |Sealch...| | Bmwse...|

Summary of operations to be performed

Following operations will be performed before launching the debugger.

Reset Processor v
1. Reset processor,

|| Program FPGA 2.
‘E\coursivhdI2015\ZYBO\timer_int\project_1\project_1.sdk\timer_int\De
bug'timer_int.elf' will be downloaded to the processor 'ps7_cortexa8_0'

[C]Run ps7_init
[ Run ps7_post_config
["]Enable Cross-Triggering

Apply Revert

@

Debug | | Close
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Répondre yes pour ouvrir la perspective

This kind of launch is associated with the Debug perspective.

This Debug perspective is designed to support application debugging. It
incorporates views for displaying the debug stack, variables and breakpoint

management.

Do you want to open this perspective now?

[ | Remember my decision

Le debugger se lance

30K
File Edit Source Refactor Navigate Search Project XilinkTools Run Window Help

SrHEelacEEER RS RN

H-0-Q%-3O 4

BE--eo-

.v|-f

5| B

#Debu bxs *§i i T = B ||®:Variables 53 | 9 Breakpoints 1! Registers| [3] XMD Console | [l XSDB Console| 2 Modules = (]
9 p g
4 G(D:E New_configuration [Xilinx C/C++ application (GDB]] o | g.p X \&. rﬁ % -
4 & XMD Target Debug Agent (23/07/15 21:21) (Suspendled) o Value
4 o Thread [1] (Suspended: Breakpoint hit.)
= > > (%)= status 30
= 1main{) testperiph.c:138 000100768
o5 am-siliny-eabi-gob (23/07/13 21:21)
ﬂ E\cours\whdl2015\ZYBO\timer_int\project_1\project_1.sdk\timer_int\Debughtimer_int.eff (23/07/13 21:21) [Console r
{ > <
3 systemhdf  |[ systemumss ¢ testperiph.c 57 | [S asm_vectors.S = 8 | 5 Outline 12 BRAas e% =0
syst 1 syt perip z WX
- int main() A o stdioh A
{ ; 2l sparameters.h
v A U il cacheh
// INITIALIZE THE PERIPHERALS & SET DIRECTIONS OF GPIO 2 wscugich
Tt e e e S 2 uil_exception.h
/1 Initialise LEDs & scugic_headerh
igﬂtilt_platformoi U stmrctrh
I_data=0; -
status = X6pio_Initialize(&LEDInst, LED DEVICE_ID}; .J mrct_headerh
if(status != XST_SUCCESS) return XST FAILURE; &l trarctr_intr_headerh
/! Initialise Push Buttens 2 xdevefg.h
//status = XGpio_Initialize(&BTNInst, BTNS_DEVICE_ID); v devefg_headerh
¢ T o 2 xdmaps.h v
o Target Connecti.. 52 = B || B Console & I@Tasks|@'fetmina!‘gf Problems|0 Enecmab[s‘ i Memory| = 8 5DK Log 231 B0
& Lﬂ B X &‘ Eu“ Eﬂ| o Bl v P9 v || £0314520 NV D TPUA CUNILBUIEU SULLESSIULLY WILT DLLSUIEAN  E3/C0UrS/Y
- _ i g 21:12:37 INFO : ps7_init is completed.
L local [default] New_configuration [Xilink C/C++ application (GDB)] E\cours\whdl2015\ZVBO\timer_int\praject T\project Lsdkitir| 51,1557 1uep Esipost_configpis completed.
I [ Auto Discovered Proces? STDIO not connected to COI:ISOIE.. . .. ™| 21:15:10 INFO  : ps7_cortexad @ Processor is in use. Please stop existin
If you'd like to see UART output in this console, please modify STDIO settings in tf 21:15:13 INFO  : Processor reset is completed for ps7 cortexad @
21:21:13 INFO  : Processor reset is completed for ps7_cortexad @
¢ > { >
Writable Smart Insert 158:1

PAGE 85

PETITPA




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

Pour lancer le mode Run sans debugage cliquez droit sur le projet lié a notre applicatif timer_in
puis run as > Launch on hardware

- | CCss-timerin
Mew ¥ Tools Run Window Help
Go Into .‘%\ ﬁvﬁﬁ'vﬁv@vﬁ
Open in New Window
g Copy Ctrl+C  Estperiph.c 82 | [5] asm_vectors.S
Paste Ctrl+V // INITIALIZE THE PERIPHERALS &
el bt
M Delete Delete /7 Initialise LEDe
Source 3 //init_platform();
Mo led data=8;
ikt status = XGpic Initialize(&LEDI:
Rename... F2 if(status != X5T SUCCESS) returt
/! Initialise Push Buttons
g2y |mport... //status = XGpio_Initialize(&BT!
| T J/if(status != XST_SUCCESS) reti
i e // Set LEDs direction to output:
Build Project XGpio SetDataDirection(&LEDInst,
_ // Set all buttons direction to
Clean Project //XGpic SetDataDirection(&BTNIn:
#7 Refresh F5
Close Project e o e
Close Unrelated Projects // SETUP THE TIMER
P e iy o A Y
Build Cenfigurations 3 status = XTmrCtr_Initialize (&TM
Make T i if(status != XS5T_SUCCESS) returt
dEC Faigels XTmrCtr_SetHandler (&TMRInst, TMi
Index 2 XTmr{tr_SetResetValue(&TMRInst,
XTmrCtr_SetOptions(&TMRInst, @,
Show in Remote Systems view
o ;
teikng Teok // Initialize interrupt control.
Convert Ta...
1 3
ik roblems | ¥ Tasks | B Console 2 | 2 Propertis
Debug As 3 =
Run f&s r IGiE;B 1 Launch on Hardware (GDE) |
Teamn v | €] 2Local C/C++ Application
Compare With »| & 3 Remote ARM Linux Application 3
Restore from Local History... Run Configuraions...
B Create Boot Image
. Change Referenced BSP
-
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