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Virtual Input/Output

* JTAG vmesnik za opazovanje in nastavljanje signalov v vezju
FPGA med delovanjem

* nadomesca digitalna stikala in LED (pocasni signali)
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Figure 1-1: VIO Block Diagram



VIO parametri

* Doloc¢imo stevilo navideznih vhodov in izhodov in za Sirino vsakega

¢  Re-customize |P o

VIO (Virtual Input/Output) (3.0) d
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Npr: VIO za nastavljanje barve ozadja
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Nastavitev izhodne vrednosti VIO

-

» Openlmplemented Design

~ PROGRAM AND DEBUG

J% Generate Bitstream

~ (pen Hardware Manager

¢ divs3 - [C/projfandrej/divs3/divs3.xpr] - Vivado 2023.1
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Vivado |LA — integrirani logicni analizator

e Zajem hitrih signalov ob prozilnem pogoju, prenos podatkov po JTAG
in prikaz v obliki Casovnega diagrama (waveform)

* npr. zajem in prikaz 1k vzorcev z uro clk
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Debagiranje vgabar
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e v vgabar.vhd dodamo izhod en, ki je 1, ko smo znotraj okna s stolpci

* nastavimo debug na opazovane signale in prevedemo vezje



Dodajanje signalov in prozenja
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Pregled zajetih signalov
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Opazovanje vodila AXI z ILA
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/Zajem transakcij na vodilu AXI

HARDWARE MANAGER - localhostixilink_tcifilinx/1234-0]14

Hardware ? 00X
Q = £ > » N o
MName Status
~ & localhost (1) Connected
v B wilink_tofXiling1234-0j14 (2) Open
& arm_dap_0(0) A
w8 xc7z007s_1 (3) Programmed

IE XADC (System Monitor)
~ = hw_ila_1 (design_1_ifsystemr  Idle

IF hw_vio_1 (design_1_ikio_0) OK-OQutputs F

< >
ILA Core Properties ? 00X
IF hw_ila_1 - o
Mame: hw_ila_1
Cell: design_1_ilsystem_ila_0/Uofila_
Device: {8 xc7z007s_1
HW core: core_1

?

hw_ila_1 » hw_vios x 200

Waveform - hw_ila_1 ? - 0OX
g Q + e b » BB @ N ¥ o« + N o
i1
© | ILAStatus: Idle “
E Name Value 480 500 |5zc| |540 |sso |580 |son |szo
= cov v by by v b b b by by e e b b b s b b b
§ » '8 slot_0: ps7_0_axi_periph_M00_AX] : R Channel Mo Read Ho Read Data Beats

+ 8 slot_0: ps7_0_axi_periph_M0OO_AX] : AW Channel
~ I8 slot_0:ps7_0_axi_periph_MOO_AXI : W Channel

|
l._
i
|

14 slot_0: ps7_0_axi_periph_MOO_AXI - WVALID 0 1
12 slot_0: ps7_0_axi_periph_MO0_AX] : WREADY 0 I
» Blislot_0 - ps?_u_axi_periph_MUU_A}(I:1.".fDATA| |DDDD?EaI 0000760 X 0000d£14 X 00007628 X 0000d£3e X 00007650 X 0000464 X 00007678 XDD_ .
» B slot_0: ps7_0_axi_periph_M0O0_AX] : WSTRB 1 1
A
< > < >
Settings - hw_ila_1 Status - hw_ila_1 Y ? _ 0 Trigger Setup - hw_ila_1 % Capture Setup - hw_ila_1 ? _ 0
e > » N Q + D,
MName Operator Radix Value Port Co
Core status . |dle i
design_1_ifsystem_ila_0/U0Mmet_slot_0_axi_w_ctri[1:0] == ¥  [B] ¥ 11 “  probe14[1:0] ¢

Capture status - Window 1 of 1

Window samnle 0 of 1024

f

¢




1tIs

n sw - test/src/hellowo

design_1_wrapper [Platform]
vg:, ; test_system [System]
w :Ej: test [Application]
£ Debug
“ Release
. Debug
“ Release

* () Reset entire system
== (] Program FPGA

Skip Revision Check
B Run ps7_init
8 Run ps7_post_config

Filter matched 12 of 21 items

&) Console &3

TCF Debug Virty -
i @

File Edit Search  Vitis Project Window Help
N g | B-R-DIBW B OV Q. [ Design
4 Explorer ESW B Sy § = 1 Debugger_test-Default | helloworld.c &2 | L\ design_1_wrapper [€] xparametersh =
. L 4
» design_1_wrapper Run As 5
v test_system [ design_1_wrapper | . . rs.h"
v :Ej: test [ standalone_ps7_cortexad 0] ) mfun Configurations.. _
b . . 4
’ *‘ Binaries i | n Run Configuraticns
> il Includes °% int mi
» (= Debug : {for Create. manage. and run configurations
h %5chelloworld . 5 xi: Debuga program using Application Debugger.
5 [n] platform_config.h - L
10  retum =
5 [€ platform.c 11 ) ¥ @ E xl = Mame: Debugger_test-Default
5 b platferm.h
1) Iscriptd - $7 ain [ Application [{® Target Setup ™ ©9= Arguments | B8 Environment|
= Kilinx.spec Engine Emulator
3 [/_d,' _ide Engine SW Emulator
Y test.prj C++ Application Hardware Platform:  ${sdxTcflaunchFile:proj Search... Browse...
i unch Grou
> B ide P Bitstrearn File: _ide/bitstrearn/design_” Search... Browse... Generate...
> f= Debug renCL
& test_system.sprj renCL (TCF) PL Device: Auto Detect Select...
igle Application Debug
9 Debugger_test-Default PS Device: Auto Detect Select...
1gle Application Debug (GDE) () Use FSBL flow for initialization
M Analysis
stem Project Debug Initialization File: _ide/psinit/ps7_init.tcl Search... Browse...
n.&smstant 3@} - ‘get Communication Framework
= R 2 Summary:

Following operations will be performed before launching the
debugger.

1. Sources the init tel file
(ChprojidiveIiswitest'_ide\psinit\ps7_init.tcl).

2. Runs ps7_init to initialize PS.

3. Runs ps7_post_config. Enables level shifters from PL to PS.
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— poganjanje SW brez reprogramiranja FPGA
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