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Debugage matériel sur ILA

Le logiciel et le matériel interagissent entre eux sur les systemes embarqués. La suite logicielle
xilinx sdk permet un debugage logiciel grace au XMD ( Xilinx Microprocessor Debugger).
L'analyseur matériel ou (debug core) permet le debugage matériel en permettant I'acces aux
signaux internes sans &tre besoin de sortir les signaux sur les broches du circuit. Ces ceeurs de
debugage (debug core) peuvent résider dans la logique programmable (PL).

L'objectif de ce tutorial est de :
> Valider et débuger ton systeme en utilisant I'environnement de conception intégré Vivado
et le ceeur de l'analyseur logique intégré ILA (the Integrated Logic Analyzer (ILA))
> De créer un projet RTL en fournissant les sondes d'analyses et en insérant un core ILA.
> De générer la netlist de 'TPCORE sous Vivado
> De debuger le systéme en utilisant I'analyseur logique temps réel Vivado.

Les résultats du debugage seront fournis sous forme de chronogramme sous vivado en utilisant
I'interface USB-JTAG de la carte ZYBO et du PC

Lors de cette séance nous utiliserons que la partie PL du FPGA, il n'y aura donc aucune interaction
entre la partie matérielle et logicielle. L'application sera le chenillard mise en place précédemment.

L'analyse des signaux internes s'effectuera sur les sorties du compteur.

1) Création du projet RTL

Reprendre le projet sur le chenillard et insérer un IPCORE du type ILA
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L'IPCORE de debugage ILA peut s'interfacer sur un bus AXI ou sur un bus générique. Choisissons un
bus générique avec une seule sonde

ﬂ: Re-customize IP =

- ILA (Integrated Logic Analyzer) (5.1) ’

i Documentation [ IP Location

[ Show disabled ports Component Mame | design_1_ila_0_0

To configure more than 64 probe ports use Vivado Tcl Console

General Options | Probe_Ports({0..7)

Monitor Type

(®) Mative () AXI

Mumber of Probes | 1 [1...1024]
Sample Data Depth | 1024 -

[] Trigger Out Port

[] Trigger In Part

Input Pipe Stages v} -

Trigger And Storage Settings
[] capture Control
[] Advanced Trigger
Same Mumber of Comparators for All Probe Ports

Mumber of Comparators | 1 -

< T o GUI ion mode is limi to 64 probe ports. W
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La sonde devra comporter trois signaux :

g: Re-customize IP

ILA (Integrated Logic Analyzer) (5.1) ‘

i) Documentation (= IP Location

[] Show disabled parts Component Name ;d.esign_l_iia_o_o.

To configure more than 64 probe ports use Vivado Tcl Console

General Oph’on/s/’ Probe_Ports(0..7) |

s Sl
Probe Port Probe Width [1..4096] Number of Comparators
PROEBEOD 3 1 -

: | conc

Le schéma devra ressembler a celui-ci :
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Créez un fichier VHD

L de top level

Block Design - design_1 *

Sources i [ JE—U Diagram x}
o E i
A B C:Em [% !_J #[] s design_1
-1 Design Sources (3] Qg
o ' - 4 LI Fr
desu_]n_l {den [  Source Mode Properties Ctrl+E
{ E-EIPUpdate Log (2) | & PEraes. . ri+
--i*l Constraints (1) * Open File Ak+0
[#-{ Simulation Sources (1) | s
rea rapper. ..
View Instantiation Template
Generate Qutput Products. ..
Reset Qutput Products...
Hierarchy | IP Sources |Li Replace Fle...
x\\&mmﬁ_J £ Desigl ® Copy File IO ark
e g i Copy All Files Into Project Alt+l
ource File Properties ! _ :
- ’E@ #  Remove File from Project... Supprimer
E e File Alt+Egal
design_1.bd
&, design_ Disable File At Wioine
Location:  F:f¥ilinxfzybol Hierarchy Update »
Type: Black Desjgns. & Refresh Hierarchy
A TP Hierarchwv ¥
Lancez la phase de synthése
b
4 Synthesis | General | Properties |
ﬁ. Synthesis Settings p—
P Run synthesis | update compile order -£il
[ E‘?‘ Open Synthesiz R:III :fpymlhésis y er —Fi1
Run synthesis on your project source files. [FT ——
T W]

4 Implementation

ﬁ Implementation Settings

& .

[} Run Implementation
» [g% Open Implemented Desig 1|

:-% Type a Tel command here

=l _\\\_Q Tcl Console | () Messages LIE Li
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2) Debugage des signaux temps réel

Ouvrir le systeme synthétisé

U B

Synthesis Completed

Mext

i) Bun Implementation

b:i) Synthesis successfully completed.

(®) Dpen Synthesized Desigre

() View Reports

[[] ben't show this dialog again

Cancel

- T

Lancez la fenétre de debugage

inx/zybo13_1/Z¥BO/ chipscopel/project_1/project_1.xpr] - Vivado 2015.1

‘ools .ﬂi.nu:jow | Layout View Help
b | 1 ¥ Project Summary ﬁ %‘K E ,;} 85 pebug
&4 Sources
- dg400-1 (active)
¥ Language Templates -
(z+ Properties Ctrl+E S B
it Selection
r
n B Metlist
ngs
@& Device Constraints
£s
Physical Constraints
A £ Timing Constraints
' 52 Package Pins
[ 1/OPorts
e Clock Regions
i el — -
¥ Debug
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5 = Metrics N 4
Blodk
@ Device
il Package
| B Clock Resources
i = -{to see properties
stion | & Td Console Ctrl+Maj+T
[ Messages
B Log
nset] & FReports
orate{ 3¢ Design Runs
: “bdbm_w1)
1 & Timing T
id 1P Status

| ] Schema
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Prépositionnez les signaux de la sonde en mode debugage

AIVEL Lol | L 1= |I r E. .\
Debug
O\ Mame Driver Cell
=2} " m
eda |- dbg_hub (abtools_xsdbm_v 1} [# Debug Channel Properties... Ctrl+E
=2 -3 la_0 (abtools_ila_v5) - .
=i w 113_U | _Ma_va) » slete Supprimer
L "r;ﬁ' dk {1) = il
=& probe0 (3) | % SetUp Debug...
%‘if L3 | =  create Debug Core...
| { @ Ch 1 (design_1 i/compteur 0 sorties[1]) af Creste Debug Po
i@ Ch 2 (design_1_ijcompteur_0_sorties[2]) F
# = Unassigned Debug Mets (1) wf A ]
t=]  Schematic F4
| Debug Cores | Debug Nets | #  Highi
) \\__QTd Console | ) Messagei_jﬂ_gﬁgl_j‘ |2 Reports Li} Design Ru Unhighlight i
L ] Ctrl+MA I

nnecting them to debug cores

[

=

Export to Spreadsheet. ..

Ctrl+Maj+M I

Sélectionnez le signal et déplacez le dans la fenétre de droite

Synthesized Design - xc7z010clg400-1 (active)

Metlist i

< H|E)
6@ dk_wiz_0 (design_1_ck_wiz_0_0)
2+[@] compteur_0 {design_1_compteur_0_0)
| BB Nets(5)

- sorties (3)

----- [ sorties[0]

i [ sorties[1]

|

i I sorties[2]
dk o
L - [ reset =i
. & SourceE‘-k[.‘] Netlist J
Cell Froperties S [ A
« +ER
uo
"
Mame: design_1_ijcompteur_0/Ud W

oz s o ) e | S f
:‘General | Properties. | Statistics | Nets | Cell Pins | Children |

E-§F ila_0 Jabtools_ila_v5)

B dk (1)

-5 probe0 (3)
@ Ch 0 (design_1_i/compteur_0_sorties[0])
@ Ch 1 {design_1_ijcompteur_0_sorties[1])

HepEEccw/Zl 244

| +§§,J\7HP

&:'-'_, Set Up Debug
Nets to Debug

The nets below will be debugged with ILA cores. To add nets dick "Find Mets to Add”. You can also select nets
in the Metlist or other windows, then drag them to the list or dick "Add Selected Nets",

Find Nets to Add...

< Back

Drag and drop nets from Metlist View , Find Results , or use Find Mets to Add

Nets to debug: 0

Cancel

Mext = Einish
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Faire de méme avec les deux signaux suivants :

Synthesized Design - xc7z010cg400-1 (active)

Netlist O

= 5[E

T
ES

@] ck_wiz_0 (design_1_dk_wiz_0_0) ~

E}IE compteur_0 (design_1_compteur_0_0)

- sorties (3]
- sorties[0]
- [ sorties[1]

T E=E
ck
L [ reset

) & Sources 1] Netlist

et Properties A R S
« + @R
I sorties[2]

~

Mame: design_1_ifcompteur_0/sorties[2] v
Properties |Cor1r1ec1j\a'it'5-I iPower |Aliases | 4 ¢ B
Debug
C)\ Mame

X | =g dba_hub (abtools_xsdbm 1)

| B-4 ila_0 (abtools_ila_v5)

s dk (1)

& probed (3)

: @ Ch0 (design_1_ifcompteur_0_sorties[0])
i@ Ch 1 (desion 1 ifcompteur O sortiesM 11}

Cliquez sur next

MY Y] I P Py

g Set Up Debug X
Nets to Debug
The nets below will be debugged with ILA cores. To add nets dick "Find Mets to Add™. You can also select nets
in the Netlist or other windows, then drag them to the list or dick "Add Selected Nets™,
Ck Mame Clock Domain Driver Cell TRIG DATA
E -7 design_1_ijcompteur_0/sorties (2) design_1_i/dk_wiz_0/U0/dk_outl FDCE v v
= I sorties[0] design_1_ifdk_wiz_0/U0/dk_outl FDCE v v
#- [ sorties[1] design_1_ifdk_wiz_0/U0/dk_outl FOCE v v
E sorties[2] design_1_ijdk_wiz_0/U0/dk_out1] --
e
mn
Ha
| Find Nets to add... | Nets to debug: 3

< Back

Mext>= | Erich

Cancel

5'9.-,‘ Set Up Debug

ILA Core Options
Choose features for the ILA debug cores.

Sample of data depth: 1024- -

Input pipe stages: il:l -
Trigger and Storage Settings
[] Capture control

[ ] Advanced trigger

Finish

Eancelll
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fi, Set Up Debug

Set up Debug

VIVADO!

(i) 1debug core will be created

(i) Found 1 dock

XILINX

ALL PROGRAMMABLE.

(i) 0 debug cores will be removed

Open in Debug layout

To apply the above changes, dick Finish

X

Summary

Cancel

< Back Mext =

Générez le bitstream avec le cceur de debugage (IPCORE debug)

4 Implementation
ﬁ Implementation Settings
[» Run Implementation

B

[ @i-’ Open Implemented Desig

4 Program and Debug
ﬁ Bitstream Settings
‘Iﬁ Generate Bitstream

O 6 4

S UYL EL LS A STV L)

- §F ila_0 (abtools_ila_v5)

- B@ dk (1)

[+ probe0 (3)

-$F u_ila_0 (labtools_ila_v5)
G- ok (1)
H-g# proben (3)

== Unassigned Debug Mets (0]

r

W

| ,
e

|
=T Comenlg |

— B |
[+ * Qpen Hardware Ma
= Generate B

Generate a

Generate a programming file af]

itstream

i\ Mascanae | B 1aa |0 Repor

pregramming file after implementation.
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Choisissez open Hardware Manager

Bitstrearn Generation Completed >

._[ @ Bitstream Generation successfully completed.
Mext

() Open Implemented Design

() View Reparts

(®) Dpen Hardware Manager:

[] Don't show this dialog again

| — |
i Nl

[ ok || cancel |

Connectez la cible et cliquez sur open target

Hardware Manager - unconnected

@ Mo hardware target is ::rpenl Open target

—
Hardware R e
ex=EH = »rmE
Mo content
Properties S| R S
« =B

Choisir Auto connect

| Hardware Manager - unconnected

| @ Mo hardware target is open. Open target

Hardware

o x=EH=®»prHE

Mo content
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On dispose de deux interface

sila_1 et ila_2 pour visualiser les résultats, cliquez sur add probe afin de

sélectionner les signaux de déclenchement

Shwila 1 x ®hwila_ 2 x
Settings - hw_ila_1 — 0O
Trigger Mode Settings

Trigger mode: | BASIC_OMLY

Capture Mode Settings

Capture mode: ALY
b2 Mumber of windows: i
Window data depth: 102
Trigger position in window: |0
General Settings
Refresh rate: |500 ms
< > O

O =
Status - hw_ila_1 _ O =
W ~
L2 Core status
[;:] Idle Waiting Far Trigger Past-Trigger Full o
T Capture status |T-_j
Trigger Setup - hw_ila_1 i [t Capture Setup - hw_ila_1 _ O =

+

Waveform -hw_ila_1
gl
o

Mame Value

_(

Sélectionnez les signaux de sorties du compteur

Sihw ila_ 1 = & hwila 2 x

Settings - hw_ila_1 st [E]d Status - hw_ila_1

Trigger Mode Settings *i Core status
Trigger mode: | BASIC_ONL [;' Idle W' aiting For Trigoer Post-Trigoer F

b Capture status

Capture Mode Settings Trigger Setup -hw_ila_1 _ O = Capture Setup - hy

Capture mode: ALWAYS +
= Mumber of windows: 1 ‘ -A:‘.:i F‘I‘ﬂbl.EE 2 o =

Window data depth: 1024 - ; Siaehe :
Trigger position in window: |0 Wave & design_1_ifcompteur_0_sorties[2:0]

General Settings gl I
Refresh rate: | 500 ms +

< > O e
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Cliquez sur les boutons de déclenchement dans I'encadré afin de déclencher la visualisation des
chronogrammes

Hardware Manager - localhost/xilink_tcf/Digilent/2102795751624 b 4
Hardware e [T BBt 5 hw_ila_1 X [®bhwila_2 x O X
M B phc
QI E Pl b Settings - hw_ila_1 _ o x| statf-nwis_t O %
A
Items Status Trigger Mode Settings {’ ore status
=~ § localhost (1) Connected [»] Tl Waitin 5 2
" . [ Base omy g For Trigger Post-Trigger Full
=B e wdinx_tcf/Diglent/21027957... Open Trigger mode: | BASIC_Of D>
& arm_dap_0 (0) N/A """ Capture status v
-6 xc72010 1 (3 iProgrammed : Window 1of 1 Window sample 0 of 1024 Total samole 0 of 1024 =]
£y A Capture Mode Settings
Trigger Setup - hw_ila_1 — O = Capture 5 O =
Capture mode: ALWAYS T
Search: \
Mumber of windows: 1 = "
R S| Name Compare Value
Window dat: pth: 1024 - = = =
e 2 design_1_ifcompteur_0_sorties[2:0] = [H] X
) igger position in window:
ILA Core Properties _Owr = » Trigger position in window: |0 .
Pl Rl N i =
o= T b General Settings
= Waveform - hw_ila_1 O =
& hw_ia_L Refreshrate: 500
Mame: hwe_ila_1
Device: & xc7z010_1
HW core: core_1
Capture sample count: 0 of 1024
Core status: Idle
General | Properties £
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