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1 Introduction

EECONE project https://eecone.com/eecone/home/ work package 4, task 4.3 is investigating
measures to support second life of electronics due to modular design.

Work package 4 task 4.4 is investigating measures to support extension of life of electronics
due to methodology of support used custom platform to adapt for the in-time-evolving design
tools and embedded Linux Petalinux operating system.

UTIA AV CR, v.v.i. (Institute of Information Theory and Automation of the Czech Academy of
Sciences, in short UTIA) is not-for profit research institute located in Prague, Czech
Republic. UTIA is involved as partner in both tasks, T4.3 and T4.4.

Both EECONE task require specification of comparable reference systems which are based
on modul ar HW with potenti al for fAsecond I|ifeo
PCB HW without modularity.

Systems (with HW modularity or low cost single PCB) should be capable to perform similar
challenging tasks. Systems have to be capable to accelerate in HW Al inference algorithms
with video camera input for edge application like person detection, face detection, car-make
or car-type detection and graphical output to local display or to the remote PC connected by
wired Ethernet in a local network.

Systems should also support remote monitoring and control from remote PC connected by
wired Ethernet in a local network.

The investigated measures and Imeftentm dofl ogli ect rt @on is
(T4.3) and measures to support extension of life of electronics (T4.4) due to methodology of

support used custom platform to adapt for the in-time-evolving design tools and embedded

Linux PetaLinux operating system. We target developers designing the final commercial, Al

inference based edge applications, mainly in the area of home automation.

Based on these requirements UTIA have selected two types of systems:
1 Low cost systems. See [2], [3]
1 Modul based systems. See [4] and [5]. [4] is this application note.

Both compared types of systems use STMicroelectronic STM32H573I-DK board for:

9 local system control on small graphical touch screen display

1 remote system control from www browser based on www-server or secure
communication based on mqtt client. Board is supported by STMicroelectronic CubeMX
SW framework and also by NetXDuo SW framework on top of ThreadX OS and FileX SW
package.

The MCU used on STM32H573I-DK board is a 40nm chip with 32 bit ARM M33 MCU
operating with 250 MHz clock, 2 MBytes of program flash memory and 640 KBytes of RAM.

Compared systems use 16nm AMD ZynqUltrascale+ device with 64 bit ARM A53

Microprocessor and programmable logic in the same device and Petalinux OS.

1 Low-cost systems have an AMD ZynqUItrascale+ device and DDR4 with all peripheral
interfaces soldered on a single, low cost PCB

1 Module-based systems have an AMD ZyngUIltrascale+ device and DDR4 soldered on an
4x5 cm module connected by connectors to a carrier board with all peripheral interfaces
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1.1 Low cost systems used by UTIA in EECONE T4.3 and T4.4

[1]

STM32H5731-DK

https://www.st.com/en/evaluation-

tools/stm32h573i-dk.html

Local or remote
system control
(www-server or
secure mqtt client)
for [2], [3]

[2]

TE0802-02-1BEV2-A

https://shop.trenz-
electronic.de/en/TE0802-02-

AMD Vitis Al 3.0
AMD DPU in PL

1BEV2-A-MPSoC-Development- USB camera

Board-with-AMD-Zyng-UltraScale- | HD VGA display

ZU1EG-and-1-GB-LPDDR4?c=474 | or remote X11
desktop

[3]

TE0802-02-2AEV2-A

MPSoC Development Board mit
AMD ZvngE Ul tr aS(¢
und 1 GB LPDDR4 | Trenz
Electronic GmbH Online Shop (EN)
(trenz-electronic.de)

AMD Vitis Al 3.0
AMD DPU in PL
USB camera
HD VGA display
or remote X11
desktop

S  department of
signauL processing
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https://www.st.com/en/evaluation-tools/stm32h573i-dk.html
https://shop.trenz-electronic.de/en/TE0802-02-1BEV2-A-MPSoC-Development-Board-with-AMD-Zynq-UltraScale-ZU1EG-and-1-GB-LPDDR4?c=474
https://shop.trenz-electronic.de/en/TE0802-02-1BEV2-A-MPSoC-Development-Board-with-AMD-Zynq-UltraScale-ZU1EG-and-1-GB-LPDDR4?c=474
https://shop.trenz-electronic.de/en/TE0802-02-1BEV2-A-MPSoC-Development-Board-with-AMD-Zynq-UltraScale-ZU1EG-and-1-GB-LPDDR4?c=474
https://shop.trenz-electronic.de/en/TE0802-02-1BEV2-A-MPSoC-Development-Board-with-AMD-Zynq-UltraScale-ZU1EG-and-1-GB-LPDDR4?c=474
https://shop.trenz-electronic.de/en/TE0802-02-1BEV2-A-MPSoC-Development-Board-with-AMD-Zynq-UltraScale-ZU1EG-and-1-GB-LPDDR4?c=474
https://shop.trenz-electronic.de/en/TE0802-02-2AEV2-A-MPSoC-Development-Board-with-AMD-Zynq-UltraScale-ZU2-and-1-GB-LPDDR4?c=474
https://shop.trenz-electronic.de/en/TE0802-02-2AEV2-A-MPSoC-Development-Board-with-AMD-Zynq-UltraScale-ZU2-and-1-GB-LPDDR4?c=474
https://shop.trenz-electronic.de/en/TE0802-02-2AEV2-A-MPSoC-Development-Board-with-AMD-Zynq-UltraScale-ZU2-and-1-GB-LPDDR4?c=474
https://shop.trenz-electronic.de/en/TE0802-02-2AEV2-A-MPSoC-Development-Board-with-AMD-Zynq-UltraScale-ZU2-and-1-GB-LPDDR4?c=474
https://shop.trenz-electronic.de/en/TE0802-02-2AEV2-A-MPSoC-Development-Board-with-AMD-Zynq-UltraScale-ZU2-and-1-GB-LPDDR4?c=474

1.2 Module based systems used by UTIA in EECONE T4.3 and T4.4

[1] STM32H573I-DK https://www.st.com/en/evaluation- Local or remote
tools/stm32h573i-dk.html system control
(www-server or
secure mqtt client)

for [4], [5]
TEO0701-06 https://shop.trenz- Carrier Board for
Carrier Board for Trenz electronic.de/en/TE0701-06- range of 4x5 cm

Electronic 4 x 5 Modules | Carrier-Board-for-Trenz-Electronic- | modules [4], [5].
TE0821 or TE0821 4-x-5-Modules?c=261

[5] | TEO820 Module: https://shop.trenz- AMD Vitis Al 3.0
electronic.de/en/Products/Trenz- AMD DPU in PL
100 module types Electronic/TEQO8XX-Zyng- USB camera
(to be supported) UltraScale/TE0820-Zyng- remote X11
UltraScale/ desktop

STMI2H5731-0K
DKIZHSTYSMRY

18.12.2023 09:20 18.12.2023 09:19
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https://www.st.com/en/evaluation-tools/stm32h573i-dk.html
https://www.st.com/en/evaluation-tools/stm32h573i-dk.html
https://shop.trenz-electronic.de/en/TE0701-06-Carrier-Board-for-Trenz-Electronic-4-x-5-Modules?c=261
https://shop.trenz-electronic.de/en/TE0701-06-Carrier-Board-for-Trenz-Electronic-4-x-5-Modules?c=261
https://shop.trenz-electronic.de/en/TE0701-06-Carrier-Board-for-Trenz-Electronic-4-x-5-Modules?c=261
https://shop.trenz-electronic.de/en/TE0701-06-Carrier-Board-for-Trenz-Electronic-4-x-5-Modules?c=261
https://shop.trenz-electronic.de/en/Products/Trenz-Electronic/TE08XX-Zynq-UltraScale/TE0821-Zynq-UltraScale/
https://shop.trenz-electronic.de/en/Products/Trenz-Electronic/TE08XX-Zynq-UltraScale/TE0821-Zynq-UltraScale/
https://shop.trenz-electronic.de/en/Products/Trenz-Electronic/TE08XX-Zynq-UltraScale/TE0821-Zynq-UltraScale/
https://shop.trenz-electronic.de/en/Products/Trenz-Electronic/TE08XX-Zynq-UltraScale/TE0821-Zynq-UltraScale/
https://shop.trenz-electronic.de/en/Products/Trenz-Electronic/TE08XX-Zynq-UltraScale/TE0821-Zynq-UltraScale/
https://shop.trenz-electronic.de/en/Products/Trenz-Electronic/TE08XX-Zynq-UltraScale/TE0820-Zynq-UltraScale/
https://shop.trenz-electronic.de/en/Products/Trenz-Electronic/TE08XX-Zynq-UltraScale/TE0820-Zynq-UltraScale/
https://shop.trenz-electronic.de/en/Products/Trenz-Electronic/TE08XX-Zynq-UltraScale/TE0820-Zynq-UltraScale/
https://shop.trenz-electronic.de/en/Products/Trenz-Electronic/TE08XX-Zynq-UltraScale/TE0820-Zynq-UltraScale/
https://shop.trenz-electronic.de/en/Products/Trenz-Electronic/TE08XX-Zynq-UltraScale/TE0820-Zynq-UltraScale/

This application note [4] and the accompanying evaluation package describe support for
systems based on TE0821 modules. It is available for free public download from UTIA server
dedicated to UTIA contributions to EECONE project:
https://zs.utia.cas.cz/index.php?ids=projects/eecone

It will be also available for free public download in format of an wiki tutorial on Trenz-
Electronic wiki server:

https://wiki.trenz-
electronic.de/display/PD/Vitis+Al+and+Vitis+Acceleration+Tutorials+with+Trenz+Electronic+
Modules

1.3 Objective of This Application Note and Evaluation Package
This application note and the accompanying evaluation package describe system [4].

This application note describes how to design custom HW platform with AMD DPU for Vitis
2022.2 Al 3.0 inference for family of Trenz Electronic modules TE0821 with AMD Zynq
Ultrascale+ device.

This application note [5] is using AMD Vitis 2022.2 and PetaLinux 2022 tools installed on
Ubuntu 20.04. The described configuration integrated AMD DPU IP, version v4.1.0, with
architecture DPUCZDX8G.

Described board configuration can operate as small standalone computer with 1 Gb Ethernet
connectivity, and remote X11 desktop. Support package for this application note will be
available for public download from [5].

The installed AMD DPU configurations require recompilation of Vitis Al 3.0 examples and
inference models in the Vitis Al framework. This compilation process will be described in
separate application note [6].

This application supports family of TE0821 modules listed in next tables with ID 1 to 17.

Vitis Al 3.0 sample application results are presented for these modules:

T ID=1 module: TE0821-01-2AE31KA, device xczu2cg-sfvc784-1-e, 4GB DDR4
1 ID=3 module: TE0821-01-3AE31KA, device xczu3cg-sfvc784-1-e, 4GB DDR4
1 ID=5 module: TE0821-01-3BE21FA, device xczu3eg-sfvc784-1-e, 2GB DDR4

Module TE0821-01-2AE31KA has two A53 ARM cores and 4 GB DDRA4. It is possible to
implement configurations of the AMD DPU (from B512 up to B1024) in PL. Implementaton of
B1024 is demonstrated.

Module TE0821-01-3AE31KA has two A53 ARM cores and 4 GB DDRA4. It is possible to
implement configurations of the AMD DPU (from B512 up to B1600) in PL. Implementaton of
B1600 is demonstrated.

Module TE0821-01-3BE21FA has four A53 ARM cores and 2 GB DDRA4. It is possible to
implement configurations of the AMD DPU (from B512 up to B1600) in PL. Implementaton of
B1600 is demonstrated.
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Specification for each module ID defined in TE0821 board_files

.csv file is input to the

Vivado 2022.2 HW bring-up scripts. Is provided by company Trenz Electronic. It is part of the
package provided for complete family of modules TE0821 for AMD Vivado 2022.2.

List of supported TE0821 modules is reprinted from TE0821 board_files.csv
in the evaluation package associated of this application note.

This application note and associated evaluation package enabless upp or t

17 types of TE0821 modules.

file included

Modules mighed have been used originally in another context. That context might become
obsolete or outdated, now. We provide support for reuse of such modules again in a large
and challenging range of Vitis Al 3.0 HW accelerated applications.

f-orf aseocbnd

DDR EMM
SHORTNAM PCB_R _SIZ FLASH C sIZ
ID PRODID PARTNAME BOARDNAME E ZYNQFLASHTYP FPGAFLASHTYP EV E _SIZE E
1 TE0821-01-2AE31KA  xczulcg-sfvc784-1-e  trenz.biz:te0821_2cg_le:part0:3.0 2cg_le_4gh gspi-x8-dual_parallel mt25qus12-gspi-x8-dual_parallel REV01 4GB 128MB 64GB
2 TE0B821-01-2AE31PA  xczulcg-sfve784-1-e  trenz.biz:te0821_2cg_le:part0:3.0 2cg le_4gb gspi-x8-dual_parallel mt25qu512-gspi-x8-dual_parallel REVO1 4GB 128MB 64GB
3 TE0B21-01-3AE31KA  xczudcg-sfve784-1-e trenz.biz:te0821_3cg_le:part0:3.0 3cg_le_4gb gspi-x8-dual_parallel mt25qu512-qspi-x8-dual_parallel REVO1 4GB 128MB 64GB
4 TE0821-01-3AE31PA  xczulcg-sfvc784-1-e trenz.biz:te0821 3cg_le:part0:3.0 3cg_le_4gb gspi-x8-dual_parallel mt25qu512-gspi-x8-dual_parallel REV01 4GB 128MB 64GB
5 TE0821-01-3BE21FA  xczuldeg-sfvc784-1-e trenz.biz:te0821 3eg le:part0:2.0 3eg le 2gb gspi-x8-dual_parallel mt25qu512-gspi-x8-dual_parallel REV01 2GB 128MB 3GB
6 TE0821-01-3BE2IFC  xczu3eg-sfvc784-1-e trenz.biz:te0821_3eg le:part0:2.0 3eg le 2gb gspi-x8-dual_parallel mt25qu512-gspi-x8-dual_parallel REWV01 2GB 128MB 3GB
7 TED821-01-3BE2IFL  xczu3eg-sfvc784-1-e trenz.biz:te0821_3eg le:part0:2.0 3eg le 2gb gspi-x8-dual_parallel mt25qu512-gspi-x8-dual_parallel REV01 2GB 128MB 8GB
8 TE0821-01-3BE2IMA xczudeg-sfvc784-1-e trenz.biz:te0821_3eg_le:part0:2.0 3eg le_2gb gspi-x8-dual_parallel mt25qus12-qspi-x8-dual_parallel REV0O1 2GB 128MB 8GB
9 TE0821-01-3BE2IML xczudeg-sfvc784-1-e trenz.biz:te0821_3eg_le:part0:2.0 3eg le_2gb gspi-x8-dual_parallel mt25qusl2-gspi-x8-dual_parallel REV0O1 2GB 128MB 8GB
10 TEO821-01-3BE9IND xczudeg-sfvc784-1-e trenz.biz:te0821_3eg_le:part0:3.0 3eg_le 4gb gspi-x8-dual_parallel mt25qu512-gspi-x8-dual_parallel REV0O1 4GB 128MB 32GB
11 TE0821-01-3BI2IFA  xczudeg-sfve784-1-i  trenz.biz:te0821_3eg_li:part0:2.0 3eg 1i_2gb gspi-x8-dual_parallel mt25qu512-qspi-x8-dual_parallel REVO1 2GB 128MB 8GB
12 TE0821-01-3BI2IFL  xczu3eg-sfvc784-1-i trenz.biz:te0821_3eg_li:part0:2.0 3eg_li_2gb gspi-x8-dual_parallel mt25qu512-gspi-x8-dual_parallel REV01 2GB 128MB 3GB
13 TE0821-01-3BI2IMA  xczuleg-sfvc784-1-i trenz.biz:te0821 3eg li:part0:2.0 3eg 1i_2gb gspi-x8-dual_parallel mt25qu512-gspi-x8-dual_parallel REV01 2GB 128MB 3GB
14 TE0821-01-4DE31FL  xczudev-sfvc784-1-e trenz.biz:te0821_4dev_le:part0:3.0 dev_le_4gb gspi-x8-dual_parallel mt25qu512-gspi-x8-dual_parallel REV01 4GB 128MB 3GB
15 TE0821-01-4DE31ML xczudev-sfvc784-1-e trenz.biz:te0821_dev_le:part0:3.0 dev_le 4gb gspi-x8-dual_parallel mt25qus12-gspi-x8-dual_parallel REVO01 4GB 128MB 8GB
16 TE0821-01-5003 xczudeg-sfvc784-1-e trenz.biz:te0821_3eg_le:part0:2.0 3eg le_2gb gspi-x8-dual_parallel mt25qus12-qspi-x8-dual_parallel REV0O1 2GB 128MB 8GB
17 TE0821-01-5004 xczudcg-sfvc784-1-i  trenz.biz:te0821_3cg_liipartd:2.0  3cg_1i_2gb  gspi-x8-dual_parallel mt25qus12-qspi-x8-dual_parallel REV0O1 2GB 128MB 8GB

Supported modules with ID =1 ... 17

2 Prepare Reference Design for Extensible Custom Platform

The design proces is described on module with ID=3: TE0821-01-3AE31KA has two A53
ARM cores and 4 GB DDRA4. If your module has different ID, replace 3 with that ID.

In Ubuntu terminal, source paths to Vitis and Vivado tools by

$ source

ftools/Xilinx/Vitis/2022.2/settings64.sh

Download TE0821 test_board Linux Design file(see Reference Design download link on
chapter Requirements) with pre-build files to

~/Downloads/

TE0821- test_board

- vivado_2022.2

- build_8_20230919135517.zip

This TE0821 test_board ZIP file contains bring-up scripts for creation of Petalinux for range

of

mo d u |

es

n zipped

Unzip the file to directory:

~/work/ TE0821_3 240

All supported modules are identified in file:
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https://wiki.trenz-electronic.de/display/PD/TE0820+test+board+Vitis+AI+3.0+Tutorial#TE0820testboardVitisAI3.0Tutorial-Requirements

~/work/ TE0821_3 240 /test_board/board_files/ TE0821 board_files.csv

T We will select module ID=3 with name TE0821-01-3AE31KA, device
xczu3cg-sfvc784-1-e, 4GB DDR4

on TEO701-06 carrier board. We will use default clock 240 MHz. That is why we name the
package TE0821 3 240 and proposed to unzip the TE0821 test_board Linux Design files
into the directory:

~/work/  TE0821_3_ 240

2.1 Reference HW for TEO821 module

In Ubuntu terminal, change directory to the test_board directory:

$ cd ~/work/ TE0821_ 3 240 /test_board

Setup the test_board directory files for a Linux host machine.
In Ubuntu terminal, execute:

$ chmod ugo+rwx ./console/base_sh/*.sh
$ chmod ugo+rwx ./_create_linux_setup.sh

$ ./_create_linux_setup.sh
Select option (0) to open Selection Guide and press Enter

[+ devel@ubuntu: ~/work/te0821_3_240/test_board O} =

ettings64.sh

S chmod ugo+rwx ./console/base sh/*.s
S chmod ugo+rwx ./ create linux_ setup

S ./ _create_linux_setup.sh
Set design paths
Design with: _create_linux_setup.sh
e Design Path: fhome/devel/work/te0821 3 240/test board

_create_linux_setup.cmd
TE Reference Design

Go to Documentation (Web Documentation)

Exit Batch (nothing is done!)

Module selection guide, project creation...

Create minimum setup of CMD-Files and exit Batch

Create maximum setup of CMD-Files and exit Batch

(internal only) Dev

Install Board Files from Xilinx Board Store (beta)
(a) Start design with unsupported Vivado Version (beta)

ielect (ex.:'0' for module selection guide):
8
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Select variant 3 from the selection guide, press enter and agree selection

Create Vivado Project with option 1

Step 1: (select column filter):

-Change module list size (for small monitors only), press: 'full' or 'small'
-Display current module list, press: 'L' or 'L’

-Restore whole module list, press: 'R' or 'r'

-Reduce List by ID, press: 'ID' or 'id' or insert ID columns value directly(filt
er step is bypassed and id number is used)

-Reduce List Article Number, press: 'AN' or 'an
-Reduce List SoC/FPGA, press: 'FPGA' or 'fpga'
-Reduce List PCB REV, press: 'PCB' or 'pcb'
-Reduce List DDR, press: 'DDR' or 'ddr'

-Reduce L1ist Flash, press: 'FLASH' or 'flash’
-Reduce List EMMC, press: 'EMMC' or 'emmc'
-Reduce List Others, press: 'OTHERS' or 'others'
-Reduce List Motes, press: 'NOTES' or 'notes'
-Exit without selection, press: 'Q' or 'q'

Please Enter Option:
3
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[+1 devel@ubuntu: ~fwork/te0821_3_240/test_board

Step 2: Insert ID:

|ID |Product ID |SoC/FPGA Typ | SHORT DIR
|DDR Ssize |Flash Size|EMMC Size |Others
| Notes

|3 |TE®B21-01-3AE31KA | xczu3cg-sfvc784-1-e |3cg_1e 4gb

| 128MB | 64GB

You like to start with this device? y/N

Y

What would you like to do?

- Create and open delivery binary folder, press 0
- Create vivado project, press 1

- Both, press 2

Vivado project will be generated for module with ID=3, name TE0821-01-3AE31KA, device
xczu3cg-sfvc784-1-e, 4GB DDR4

HW support for Vitis Extensible Design Flow

2.2 Create Extensible Platform HW

This section describes manual creation of extensible platform HW. You can followit or you can
alternatively use the fast track script described in section 2.3.

In Vivado project, click in Flow Navigator on Settings . In opened Settings window,
select General in Project Settings , selectProject is an extensible Vitis platform . Click on OK.
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20_04 Vitis_2022_2 Petalinux_te0821_03cg_4gb - Viware Workstation 16 Player

o Il - @ 9

Activities

)

File

A vivado ¥

Edit Flow Tools Window

Reports Layout

u

Flow Navigator =

v P

v 5

>

>

>

&
>

Exter

£} Settings

~ IP INTEGRATOR

~ RTL ANALYSIS

P Run Synthesis

P Run Implementa

~ PROGRAM AND DEB

ROJECT MANAGE

Project Settings
Add Sources

General
Language Temp Simulation
I P catalog Elaboration
Dataflow
Synthesis

Implementation

Create Block De Bitstream

Open Block Des > IP

Generate Block Tool Settings
Project
IMULATION IP Defaults

Run Simulation ? Vivade Store
Source File
Display
Help

Open Elsborate » Text Editor

3rd Party Simulators

~ SYNTHESIS > Colors

Selection Rules
Shortcuts

» Strategies

> Remote Hosts

Open Synthesiz

~ IMPLEMENTATION » Window Behavior

Open Implemen

i Generate Bitstr

Open Hardware

View

test_board - [fhome/devel/work/te0821_3_240/test_board/vivado/test_board.xpr] - Vivado 2022.2

Help

General

Feb 12 11:58

Settings

Specify values for various settings used throughout the design flow. '
These settings apply to the current project.

Name:

Project device:

Target language:

Default library:

Top module name:

test_board

138 DDR). *SPRT PCB: REVOL (xczu3cg-sfvc784-1-e) E|

WVHDL ~
xil_defaultlib
ZUsys_wrapper EI

Language Options

werilog options: verilog_version=Verilog 2001
Generics/Parameters:

Loop count:

HIH

1,000

ar

Project is an extensible Vitis platform

“ ‘ Cancel ‘ | Apply | ‘ Restore...

seqo0)
a0l
TesT aun sl

res/sources_1/bds

nal Port: TEST_QUT

i

>

IP Integrator of project set up as an extensible Vitis platform has an additional Platform Setup

window.

Add multiple clocks and processor system reset IPs

In IP Integrator Diagram Window, right click, select Add IP and add Clocking
Wizard IP clk_wiz_0. Double-click on the IP to Re-customize IP window. Select Output Clocks
panel. Select four clockswith frequency 100, 200, 400 and 240 MHz.
100 MHz clock will serve as low speed clock.
200 MHz and 400 MHz clock will serve as clock for possible Al engine.
240 MHz clock will serve as the default extensible platform clock. By default, Vitis will compile HV

IPs with

this default clock.

Set reset type from the default Active High to Active Low .
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20_04 Vitis_2022_2 Petalinux_te0821_03cg_4gb - Viware Workstation 16 Player

o Il - @ 9

A vivado ¥

Feb 12 12:12

Re-customize IP

Clocking wizard (6.0)
FIf
@ Documentation IP Location

IP Symbol Resource
[ show disabled ports

clk_outl
clk_out2
clk_out3
cli_outd

locked

clk_in1

Output Clock

Component Name |clk_wiz_0

= = =R = = ==

Clocking Options | Output Clocks MMCM Settings

) clk_outl clk_outl 100.000
[v) clk_out2 clk_out2 200.000
) clk_out3 cli_out3 400.000
o) clk_out4 clk_out4 240.000
[ clk_outs cli_outs 100.000

clk_out6 100.000

clk_out7 100.000

Sequence Number

Enable Optional Inputs / Outputs for MMCM/PLL

¥ reset

[ power_down

[ input_clk_stopped

Summary

100.00000
200.00000
400.00000

240.00000

Reset Type

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

Phase !

) Active Hich (®) Active Low

1/bds

1858

|

Clik on OK to close the Recustomize IP window.

Connect input resetn of clk_wiz_0 with output pl_resetnO of zynqg_ultra_ps e O.

Connect input clk_in1 of clk_wiz_0 with output pl_clkO of zyng_ultra_ps_e 0.
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2004 Vitis_2022_2 Petalinux_te0821_03cg_4gb - VMware Workstation 16 Player
e
Bayer ~ | || - & O (¥

Activities L vivado =

Feb 12 12:14

*s Diagram ? &2 ax
e X B ¢ Q s + E &+ C o Default View v o
‘Q
o
H
=
4 ot wiz 0
- ak et
fag axi 0 P
am o
> ey
= s
aWizrd
‘ A A0 150+ i
- e
e 320
UltraSCALE* e
e Ukeateie s 9iPSa + 5.0
o0l
0l
i ds bt 0
sis338_0ux0. D_u
T via 0
wi s
€3 D [ k0 e
515338 ¢ix3 D e —meomr | — e
iy Bufl proes. suno0] xfoa]
PHY_LECE2:0] — [ TEST_0UTIO01
TEST_wia:0)
sl iUt
s
s
men

Add and connect four Processor System Reset blocks for each generated clock.
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2004 Vitis 2022 2 Petalinux_te0821_D3cq 4gh - Viware Workstation 16 Player - o x
g <
P == | «| B
Activities A vivado
$s Diagram ?2 @ ax
. e X B o Q & E &+ C o Default View - o
|
proc_sys_reset_1
g slowest_sync_clk mb_reset
ext_reset_in bus_struct_reset[0:0]
o aux_reset_in peripheral_reset[0:0]
mb_debug_sys_rst  Interconnect_aresetn[0:0]
| dem_locked peripheral_aresetn[0:0]
p— Processor System Reset
? proc_sys_reset 2
24
slowest_sync_clk mb_reset
- ext_reset_in bus_struct_reset[0:0]
;_.( aux_reset_in peripheral_reset[0:0]
, mb_debug_sys_rst  Interconnect_aresetn[0:0]
dem_locked peripheral_aresetn[0:0]
B Processor System Reset
proc_sys_reset 3
slowest_sync_clk mb_reset
‘ ext_reset_in bus_struct_reset[0:0]
- aux_reset_in peripheral_reset[0:0]
1 mb_debug_sys_rst Interconnect_aresetn[0:0]
clk_wiz_0 i dem_locked peripheral_aresetn[0:0]
clk_outl Processor System Reset
locked T—r proc_sys_reset_4
- clk_out2
clk_out3 slawest_sync_clk mb_reset
clk_outd ext_reset_in bus_struct_reset[0:0]
aux_reset_in peripheral_reset[0:0]
Clocking Wizard mb_debug_sys_rst  interconnect_aresetn|0:0]
dem_locked peripheral_aresetn[0:0]
ps8_0_axi_periph Processor System Reset
axi_reg32_0
HW Moo_AXI 4| -+ s_axi
n X ™ RRO[31:0]
RR1[31:0]
s axi_ack
5_axi_aresetn
AXI Register Bank 16/16 v1.0 (Beta)
P AXI Interconnect ol v
s ]
T < 5%

Open Platform Setup window of IP Integrator to define Clocks. In Settings , selectClock.

I n O0Enabl

e d 6 alldoorldefimed

sel

ect

clocksclk_outl, clk_out2, clk_out3, clk_out4 of clk_wiz_0 block.

| D6 ¢

o

I n

I n ol s

ol umn

must be selected as default clock.
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20_04_Vitis_2022_2 Petalinux_te0821_03cg_4gh - VMware Workstation 16 Player - o x

s - - & 19 - B
Activities % vivado ~ Feb12 12:24
$s Diagram 2 _ 5 ax
. e 2 m o Q 2 4+ E # C U Default View - o
g »* Designer Assistance available. Run Connection Automation
o proc_sys_reset L
H
—
L
ftag_axi 0
2yng ultra_ps_e 0
B mahpmd_tad_sck
- manima ipd ach:
] . axi_reg32_0
UltraSCALE*+
Zynq UraScalet MPSOC Yy
AAT3L:0)
ARL3L:0]
XI Re
labtools_fmeter 0
xlconcat_0 wio_0
- Faazal GE———
23 s m ()
L - S
Cancat Lsbiook Frequency Counter vi0 (Beta - ::2;‘
5 Tpuio:
s
s
men < T

Double-click on zyng_ultra_ps_e_0Oblock and enable M_AXI_HPMO_FPDport. Select data width
32bit. It will be used for integration of inerrupt controller on new dedicated AXI stream subsystem
with 240 MHz clock. It will also enable new input

pin maxihpmO_fpd_aclk of zyng_ultra_ps_e_0.Connect it to 240 MHz clock net.

Connect input pin maxihpmO_fpd_aclk of zyng_ultra_ps_e_ 0to the 240
MHz clk_out4 of clk_wiz_0 IP block.

Add, customize and connect the AXI Interrupt Controller

Add AXI Interrupt Controller IP axi_intc_O.
Double-click on axi_intc_0 to re-customize it.

I n O0Processor I nterrupt Type and Connectioné

from O0Busd to 0Singl ebod.

Click on OK to accept these changes.
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20_04 Vitis_2022_2 Petalinux_te0821_03cg_4gb - Viware Workstation 16 Player
e
Hoger - I - @ D {5

Activities A vivado

test_board - [fhome/devel/work/te0821_3_240/test_board/vivado/test_board.xpr] - Vivado 2022.2

File  Edit Flow

AXI Interrupt Controller (4.1)

PROJECT MANAG|
£} Settings

@ Documentation IP Location

Add Sources —
() show disabled ports
Language Tem

IP Catalog

v IP INTEGRATOR
Create Block O

Export Platfori
v SIMULATION
Run Simulatio
At s
v RTL ANALYSIS s_axi_aclk
> Open Elaborat 0 =_axi_aresetn
intr[0:0]
v SYNTHESIS
Run Synthesis
> Open Synthesi
v IMPLEMENTATION

Run Implemen

> Open Impleme
~ PROGRAM AND DE
Generate Bitst

> Open Hardwar

Re-customize IP

Component Name axi_intc_0

Basic Advanced Clocks
Interrupt Usage
Number of Peripheral Interrupts (auto) | 1
Fast Interrupt Mode
] Enable Fast Interrupt Logic

Interrupt Vector Address reset value (Auto)

Peripheral Interrupts Type

Interrupts type - Edge or Level
Level type - High or Low
Edge type - Rising or Falling

Processor Interrupt Type and Connection

Interrupt type Level Interrupt
Level type Active High

Interrupt Output Connection | Single

0x0000000000000010

OXFFFFFFFF

OXFFFFFFFF

OxFFFFFFFF

ult  Proc Sy.. Ste

b

o | >

~
Jproc_s...  fixe
Jproc_s...  fixe
Jproc_s...  fixe
Jproc_s... fixe,,
>
?-00

Connect interrupt controller clock input s_axi_aclkof axi_intc_0 to output dlk_out4 of clk_wiz_O.
It is the default, 240 MHz clock of the extensible platform.

Connect interrupt controller input s_axi_aresetnof axi_intc_0 to
output peripheral_aresetn[0:0] of proc_sys_reset 4. It is the reset block for default, 240 MHz

clock of the extensible platform.
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2004 Vitis_2022_2 Petalinux_te0821_03cg_4gb - VMware Workstation 16 Player

Player v |

Activities

I-5 08

A

Diagram

el ® o q |+ B A C ¢ = Defaul View

»* Designer Assistance available. Run Connection Automation

axd_inte_0

proc_sys_reset 1

sawest sync cic ma_rese

P pr— pen
b debug sys st intercars

ot resen i Bus swuze resio]
reserfo ]
aresetnl0.0l
dem_locked nermheral_wresetni0:]

Sawest_sync ci ma_rese

@ aur rese o periheral_reset{d:0)
= mb_debug sy rst  intercanmect aresetn(0:0]

¢ _reset_in bus_suct resetld:al

dem_acked neriphersi_sresetri0-0]

proc_sys_reset 3

jtag_axi_0

dawest_sync o mh_reset

P pp— permheral_resel0]

clk_wiz_0

B

= b debug sys rat interenmmece aresenla:o]

c reset in s et reseiaal

dem_lacked perinheral_aresetald:0)

Processor System Reset

Sy
proc_sys_reset 4

2ynqultia_ps e 0

R
Lt o 1
i bt

psB_D_axi_periph

plcha

UltraSCALE*

Zynq Urascale+ MPSaC

sawest sync cic ma_rese

@ aur rese o periheral_reset{d:0)

| mb_debug_sys rst  mbercannect aresein(d:0]

¢ reses in buz swuct resed:al

dem_acked perheral_aresetr{0-0]

axi_reg3z_0

1 samn

RRALIL]

RRU3L]

labtools_fmeter_ 0
*lconcat 0

- rassa
o pt e

1.0

Labtools Frequency Courter v

Frobm O e augaa)

s

(N} <

prabe_n 40

WD (Virtual InputyOutpul

pratie out1(0 1] e—i
prabe in2(31:0] -
e gy Proneovlas] s

%+ Vivado ~ eb12 12:

Use the Run Connection Automation

wizard to connect the axi lite interface of interrupt

controller axi_intc_0 to master interface M_AXI_HPMO_FPD of zynqg_ultra_ps_e_ 0.
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20_04 Vitis_2022_2 Petalinux_te0821_03cg_4gb - Viware Workstation 16 Player - o

o
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Activities A vivado Feb12 12:30

test_board - [fhome/devel/work/te0821_3_240/test_board/vivado/test_board.xpr] - Vivado 2022.2

File  Edit

Flow

Tools Reports Window Layout View Help Ready

E B & & b B O X » Default Layout ~

Flow Navigator = BLOCK DESIGN - zusys * ? X
~ PROJECT MANAGER
200
Run Connection Automation
Automatically make connections in your design by checking the boxes of the interfaces to connect. Select an interface on the left to displayits & |
configuration options on the right. ‘
Firg o
Q = 2 - ~
v IPINg @ Al Avtomation (1 out o1 2 selesied)| | o
Cre v @ o Hromation L out of < selacte Connect Slave interface (/axi_intc_0/s_axi) to a selected Master address space.
v [ ¥ axi_intc_0
Opg ] Options
Ge ~ [J# zyng_ultra_ps_e_0
(]} M_AXI_HPMO_FPD Master interface Jzynq_ultra_ps_e_0/M_AX|_ HPMO_FPD
Exp|
Bridge IP 5. fixe
- 5. fixe
v SIMULA Clock source for driving Bridge IP 240 MHz) ‘
B... IXE
Run Clock source for Slave interface (240 MHz) b.. fiee,,
Clock source for Master interface 240 MHz) ?
v RTL AN
> Ope
v SYNTH
P Run
— oo
> Op4
~ IMPLE N
P Run
> Ops
(2)
L/
~ PROGRJ
u o =
i Generate Bitstrea | | ot property CONFIG.C IRQ CONNECTION {1} [get bd cells axi intc 0]
50 Hard i connect_bd_net [get_bd_pins axi_intc_0/s_axi_aclk] [get_| a -
pen Hardware i connect_bd_net [get_bd_pins axi_intc_0/s_axi_aresetn] [get_bd_pins proc_sys_reset_4/peripheral_aresetn]
B v

< >

Block Interface: s_axi

In Run Connection Automaton window, click OK.

New AXI interconnect ps_8 axi_periph is created. It connects master
interface M_AXI_HPMO_FPD of zyng_ultra_ps_e_Owith interrupt controller axi_intc_0O.
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20_04_Vitis_2022_2 Petalinux_te0821_03cg_4gh - VMware Workstation 16 Player - o x

Blayer | |1 - = O ¥ =| B

*s ® a 3w ol a 2 4+ = ,p‘ o oor Default View A L

proc_sys_reset_L

- west s res
Bus svuct reses{ea]

a_inte_0

PsB_0_ax_periph_L

m Resel

clkwiz_0

2zynqulta_ps_e 0

- psB_0_axi_perigh Processar System Reset
MK HEMFD
mahpmd_d_ack M_A1_H MO LD
mapmd_Ipd acsk il_restnd
. plcsa axi_reg32 0
UltraSCALE+
Zynq Ulrascales MPSOC EreY
AAmILA)
ARL3LA)
s aniack
| A1 Regiter Bank 1616 v10 (Beta)
labtools_fmeter_ 0
xlconcat_0 wio_0
wiaa == Fina -
g oLl G updse F ]
prabe 0] ":”“,'(:2:
prabe imagaral  PIOST
prabe nyzal PO
prabe in403]

sss
(N} < 3N

Double-click on zyng_ultra_ps_e_0to re-customize it by enabling of an interrupt
input pl_ps_irq0[0:0] . Click OK.
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Activities A vivado Feb12 12:33

* test_board - [fhome/devel/work/te0821_3_240/test_board/vivado/test_board.xpr] - Vivado 2022.2

Edit  Flow Re-customize IP

File

’=‘ J ult Layout ~
Zynq Ultrascale+ MPSoC (3.4)

Flow Navigator ?
~ PROJECT MANAG
@ Documentation £# Presets IP Location 200
£} Settings
Add Sources )
Page Navigator PS-PL Configuration
Language TeM - - oo T
IP Catalog (] switch To Advan: |
: Lkt Proc Sy.. Ste
Search: Q- =
PS Ultrascale+ Bloc
v IP INTEGRATOR Name Select
- 1/0 Configuration ~ General

w Interrupts

Clock Configuration

~ PLtoPS
i DDR Configuration IRQO[0-7] 1 ~
Export Platfori
IRQ110-71 oo fproc_s... fixe
PS-PL Configuration = i
v SIMULATION APU Legacy Interrupts(IRQ, ... [J fproc_s... fixe
Run Simulatio RPU Legacy Interrupts(IRQ, ... (] jproc_s... f!xe
> PStoPL Iproc_s... f|>;<v
~ RTL AMALYSIS > Fabric Reset Enable ]
> Open Elaborat » Address Fragmentation
» Others
v SYNTHESIS > PSPLInterfaces
» Debu
nthesis 9
?_00
> si
v IMPLEMENTATION ~
Run Implemen
> Open Impleme

~ PROGRAM AND DE

wiz_0/clk_outsd (
BAK >,

o | >

Modify the automatically generated reset network of AXI interconnect ps_8_axi_periph .

Disconnect input SO0 ARESETNf ps_8 axi_periph from the network driven by
output peripherial_aresetn[0:0] of proc_sys_reset 4block.

Connect input SO0_ARESETNf ps_8 axi_periph block with
output interconnect_aresetn[0:0] of proc_sys reset 4block.

Disconnect input MOO_ARESETNof ps_8_axi_periph block from the network driven by
output peripherial_aresetn[0:0] of proc_sys_reset 4block.

Connect input MOO_ARESETNof ps_8 axi_periph to
output interconnect_aresetn[0:0] of proc_sys reset 4block.

This modification will make the reset structure of the AXI interconnect ps_8_axi_periph block
identical to the future extensions of this interconnect generated by the Vitis extensible design
flow.

Connect the interrupt input pl_ps_irq0[0:0] of zynqg_ultra_ps_e_0block with
output irq of axi_intc_0 block.
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test_board - [fhome/devel/work/te0821_3_240/test_board/vivado/test_board.xpr] - Vivado 2022.2

Layout View Help Q- Quick Access Ready

File  Edit Flow Tools Reports Window

=, H <« & & b, I - BN Default Layout ~
Flow Navigator = BLOCK DESIGN - zusys * ? X
PROJECT MANAGER . = _
Sou x Sig B 700 Address Editor x| Address Map x| Platform Setup x Diagram x 200
£ Settings
a = H &
Add Sources . P B Settings Interrupt
y ~
Language Templs | » [F ps8_0_axi_periph ~ — froocooomoo oo e - o T
> [ ps8_0_axi_periph_1 @ AxiPort = 0O
I IP Catalog _ - -
» ¥ rst_psB 0_100M (Process Name Enabled
> % util_ds_buf 0 (Utilit < Clock ~ ¥ zyng_ultra_ps_e_0 (Zynq UltraScale+ MPS
- oc —
~ IP INTEGRATOR > util_ds_buf_1 (Utility aib_pmu_afifm_lpd_: ]
Create Block Desi | > ¥ wvio_0 (VIO (virtual Ir + Interrupt aib_pmu_afifm_fpd_ a
Open Block Desigl 7 ¥ rlconcat 0 (C + FPlatform Name pl_pmu_gpi a
» % zynqg_ultra_ps_e 0 (Zyng L M
Generate Block D < > = Plps_irql ‘:I
pl_ps_apugic_irq )]
Export Platform —
Platform | ? 00X PLps_apugic_fiq U
~ #F axi_intc_0 (AXI Interrupt Controller:4.1)
v SIMULATION intr - o = intr =
Run Simulation
Name: intr
~ RTL ANALYSIS Type:  Interrupt
. © Info: No problems with Interrupt interfaces.
> Open Elaborated [_) Enabled
v SYNTHESIS General Options Export Platform...

P Run Synthesis

Tcl Console x Messages |Log | Reports | Design Runs ? 00
> Open Synthesizeg
Q x 2 Il B E @O
v IMPLEMENTATION | startgroup ) b
+ connect_bd_net [get_bd_pins ps8_0_axi_periph_1/500_ACLK] [get_bd_pins clk_wiz_0/clk_out4]
P Run Implementati + connect_bd_net [get_bd pins clk_wiz_0/clk_out4] [get_bd pins ps8 0 axi_periph_1/MO@_ACLK]
1 endgroup
> Openlimplemente | ; disconnect_bd_net /proc_sys_reset_4 peripheral_aresetn [get_bd_pins ps8 0 axi_periph_1/MOG_ARESETN]
i disconnect_bd_net /proc_sys_reset_4_peripheral_aresetn [get_bd_pins ps8_8_axi_periph_1/S00_ARESETN]
i startgroup
v PROGRAM AND DEBU! : connect_bd_net [get_bd_pins ps8_0_axi_periph_1/MBG_ARESETN] [get_bd_pins proc_sys_reset_4/interconnect_aresetn]
" + connect_bd_net [get_bd_pins proc_sys_reset_4/interconnect_sresetn] [get_bd_pins ps8 0_axi_periph_1/500_ARESETN]
¥ Generate Bitstre: | en-:\qrouﬁ - - - -7 - - - - -- ~ - -

1 connect_bd_net [get_bd_pins axi_intc_0/irql [get_bd_pins zyng_ultra_ps_e_0/pl_ps_irq@]

> Open Hardware i set_property PFM.IRQ {intr { id O range 32 }} [get_bd_cells /axi_intc_0]

"¢ >

Rename automatically generated nameps8_0_axi_periph of the interconnect to new
name: axi_interconnect_1 . This new name will be used in Platform Setup selection of AXI ports
for the extensible platform.

In Platform Setup, select AXI Ports forzyng_ultra_ps e O
SeledM_AXI_HPM1 FPDi n col umn OEnabl ed¢.
SelectS_AXI_HPCO FP@nd S AXI HPC1 FPD n col umn OEnabl edéd

o

ForS_AXlI_HPCO FPDchange S AXI HPCt§ AXIHPFi n col umn o Memport

o

ForS_AXI_HPC1 FPDchange S AXI HBtoS AXIL HPi n col umn O Mempor t
SelectS_AXI_HPO_FPD, S _AXlI_HP1 FPD, S AXl_HP2 FPD,S AXI_ HP3 FRD col umn OEnahbl

Type into the oO0sptago6é column the names for these 6
v++ configuration during linking phase. HPCO, HPC1, HPO, HP1, HP2, HP3
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Edit Flow Tools Reports Window Layout View A Ready
=, W o« E & & b | I - S o Default Layout -
Flow Navigator = BLOCK DESIGN - zusys * ? X

PROJECT MANAGER N -
 — (3] [g] Address Editor x| Address Map x| Platform Setup x Diagram x 200
£} Settings
azHa”
Add Sources - Settings AXI Port
¥ labtools_fna | TTUUET O
Language Templg g proc_sys r - a2 M
IP Catalo ¥ proc_sys_r
= 9 % proc_sysr Name Enabled Memport SP Tag Memory
. pm(_sya_r ¢ Clock w FF zyng_ultra_ps_e_0 (Zyng Ukt i3, |
= ! oc -
IP INTEGRATOR ~ pea 0 o ¥ M_AX| HPM1_FFD =] M_AXI_GP - -~
Create Block Des . psﬂioiami + Interrupt ™ S_AXI_HPCO_FPD =] S_AXI_HP w  HPCO
Open Block Desig rst_ps8_0_ +/  Platform Name [ S_AX|_HPC1_FPD 5] S_AXILHP v HPC1
Generate dlock b [ util_ds_buf [ 5_AXI_HPO_FPD ¥ 5 _AX| HP v HPO v
¥ util_ds_buf ™ 5_AX| HP1_FPD 5] S_AXI_HP v HPL o~
Export Platform % vio 0 (VD v ™ S_AXI_HP2_FPD =] S_AXI_HP v HPZ  w
< > % S_AX|_HP3_FFD v S_AXIHP v HP3  »
SIMULATION 5 a¥I LFD 0O
: 200X - o .
Run Simulation ~ [¥] ps8_0_axi_interconnect_1 (A Int
[ 4= -] S01_AXI O
RTL ANALYSIS 502_AX O
Name: 5_AXI —
> Open Elaborated - S03_A1 m]
Type: AXIP 504 AXI (] ]
SYNTHESIS () Enabled @ Info: No problems with AX Port interfaces.
P Run Synthesis
> O <
Gener ‘ Export Platform...
IMPLEMENTATION
P Runimplementati | Tcl Console x Messages |Log | Reports | Design Runs 2 _0O¢0
> Open Img a T = Il B B @
set_property PFM.AXI_PORT {M_AXI_HPM1_FPD {memport "M_AXI_GP" sptag "" memory "" is_range "false'} S_AXI_HPCO_FPD {memport "S_AXI_HP" sa
PROGRAM AND DEBU : set_property PFM.AXI_PORT {M_AXI_HPML_FPD {memport sptag "" memo " is_range "false"} S AXI HPCO_FPD {memport "S y
. set_property PFM.AXI_PORT {M_AXI_HPM1_FPD {memport " memo is_range "false"} S_AXI_HPCO_FPD {memport
i Generate Bitstres = : set_property PFM.AXI_PORT {M_AXI_HPML_FPD {memport "M_ mema is_range "false"} S_AXI_HPCO_FPD {memport
. set_property PFM.AXI_PORT {M_AXI_HPML_FPD {memport mema is_range "false"} S AXI HPCO_FPD {memport
> Open Hardware i set_property PFM.AXI_PORT {M_AXI_HPML_FPD {memport "M_, memory is_range "false"} S_AXI_HPCO_FPD {memport
i set_property PFM.AXI_PORT {M_AXI_HPM1_FPD {memport "M_ " memory "" is_range "false"} S_AXI_HPCO_FPD {memport "S_
il he
< >
Platform Interface: S_AXI_HP3_FPD
N z
oOPl atform Setup6, sel ect adhitercofnect 1 s for t

I n

File

In-=0i

Feb 12 12:42

test_board - [fhome/devel/work/te0821_3_240/test_board/vivado/test_board.xpr] - Vivado 2022.2

SelectM01_AXI, M02_AXI, MO3_AXI, MO4_AXI, MO5_AXI, M06_AXI and MO7_AXI in column

OEnabl

Make sure, that you are selecting these AXlports for the 240 MHz AXI

edo.

interconnect axi_interconnect_1

Keep all AXI ports of the 100 MHz interconnect axi_interconnect_Ounselected. The AXI
interconnect axi_interconnect_0 connects other logic and IPs which are part of the initial design.
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test_board - [fhome/devel/work/te0821_3_240/test_board/vivado/test_board.xpr] - Vivado 2022.2

File  Edit Tools Reports Window Layout View Help Q- Quick Access Ready
E‘ - E ® o b‘ i O )3 Default Layout -

Flow Navigator = BLOCK DESIGN - zusys ? X

Flow

PROJECT MANAGER - -
?2_00 Address Editor x| Address Map x| Platform Setup x Diagram x 200
£} Settings
axAa”
Add Sources - Settings AXI Port
¥ labtools_fna | TTUUET O
Language Templg g proc_sys.r D T2 0m
IP Catalo ¥ proc_sys_r
= 9 - Name Enabled Memport SP Tag Memory
proc_fYe.1 512_AXI a -~
v IP INTEGRATOR proe_sys_r +/ Clock 1340 o
Create Block Desi |~ Poo-0-- ¥ Interrupt y 0
reate Bloc es| nterry
< psa 0 ai_ P S14_aXI \:I
Open Block Desigl 4 rst_psg_0_ +/  Platform Name S15_AX a
Generate Block o T util_ds_buf ™ MOL_AX| \EI M_AXI GP - v
# util_ds_buf ™ MOZ_AXI ) M_AXI_GP - v
Export Platform B vio 0 (VIO v ™ M03_AXI [~} M_AXI_GP ~ ~
< > = M04_AXI ¥ M_AXI_GP v v
v SHULATION ? [m s [ MO5_AXI ] M_AXI_GP - v
Run Simulation T ™ MOB_AXI =] M_AXI_GP ~ ~
- o = MO7_AXI = M_AXI_GP v v
v RTL ANALYSIS MOB_AXI 0O
Name: MO7 —
> Open Elaborated 7 MOoS_AxXI U
Type: AXIP M10 AXI (] ]
v SYNTHESIS () Enabled @ Info: No problems with AX Port interfaces.
P Run Synthesis
> Open Synthesized 7{ 77777777777 ?
Gener = ‘ Export Platform...
v IMPLEMENTATION
P Runimplementati | Tcl Console x Messages |Log  Reporis | Design Runs 2 _00G
> Open Implements 2

property PFM
property PFM |
rty PEM.AXT_
gn
ome/devel/work/te0821_3 240/test_board/vivado/test_board.srcs/sources_l/bd/zusys/zusys.bd=
ome/devel/work/te0821_3 240/test_board/vivado/test_board.srcs/sources_1/bd/zusys/uisbd_ec7575b2. ui=

I {memport "
I {memport "M
AXI {mempart "M_.

XI {memport "M
XI {memport "M i
12_AXT {memport "M_AXI_(

_| 1

~ PROGRAM AND DEBU{ )
_range “false"} MO

¥ Generate Bitstrez

> Open Hardware M

The modifications of the default design for the extensible platform are completed, now.
I n Vivado, save bl ock SheBlocgDesidng . cl i cking on

To continue the manual design path, go to section 2.4 Validate design.

2.3 Fast Track for Creation of Extensible platform HW

HW modifications can be made by sourcing this script in Vivado with open diagram in IP
Integrator.

Copy file from the accompanying support package

te0821 _Al_3 0 _e val_package \ vivado \ script_te0821 Ixt

to

~/work/te0821_3_240/test_board/vivado/ script_te0821 Ixt

Execute in Vivado Tcl console this command:

source script_te0821 txt
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2.4 Validate Design
Results of HW creation via Manual Track or Fast Track are identical.

Open diagram by clicking on zusys.bd if not already open.

I n Diagram window, validate design by clicki
20_04_Vitis_2022_2_Petalinux_te0221_03cg_4gb - VMware Workstation 16 Player - o x
N | =N = | B

Activities A Vivado ¥ Feb 12 12:45 a0

test_board - [fhome/devel/work/te0821_3_240/test_board/vivado/test_board.xpr] - Vivado 2022.2

File  Edit Flow Tools Reports Window Layout View Help Q- Quick Access Ready
= b o+~ E ® & b B 8 X » Default Layout v
FCITAVEVLEIL IS BLOCK DESIGN - zusys * ? X
v PROJEC iti
Critical Messages m Setup x| Diagram  x 200
& Setti
= A c o Default View v -]
Add There was one critical warning message while validating this design. "
Lang
Messages
TP [BD 41-758] The input pins (listed below) are either not connected or do
not have a source port, and they don't have a tie-off specified. These
pins are tied-off to all 0's to avoid error in Implementation flow.
~ IPINTE Please check your design and connect them as needed:
Crea Jaxi_intc_0/intr
. {F
Geng
Expa
“ Open Messages View
~  SIMULAT
Run Simunation I =
- o YT Ici
~ RTL ANALYSIS E_ P 0 gt
Name: MO7 b =
> Open Elaborated T T ZYNQ El: .X.
Type:  AXIP S .y.
v SYNTHESIS [+ Enabled (= =N
P Run Synthesis R
» Open Synthesizeg < 3 : : 44‘ L)
Gener =
~ IMPLEMENTATION
P Runimplementati | Tcl Console x Messages |Log | Reports | Design Runs ? 00
> Open Implementsg =
i — ! - — - i
v PROGRAM AND DEEU
¥ Generate Bitstre _intc_
> Open Hardware validate_bd_design: Time (s): cpu = 00:00:08 ; elapsed = 00:00:07 . Memory (MB): peak = 10320.215 : gain = 0.000 ; free physical = 482
: I V_
8 )

Received Critical Messages window indicates that input intr[0:0] of axi_intc_0 is not connected.
This is expected. The Vitis extensible design flow will connect thisinput to interrupt outputs from
generated HW IPs.

Click OK.

Save design.

You can generate pdf of the block diagram by clicking to any place in diagram window and
selecting 0Save as PDF Filedé. Use the offere

~/work/TE0821_3 240/test_board/vivado/zusys.pdf
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2.5 Compile Created HW and Custom SW with Trenz Scripts

In Vivado Tcl Console, type following script and execute it by Enter. It will take some time to

compile HW. HW design and to export the corresponding standard XSA package with

included bitstream.

TE::hw_build_design

- export_prebuilt

An archive for standard non-extensible system is created:

~/work/ TE0821_3 240 /test_board/vivado/test_board_3cg_le 4

gh.xsa

In Vivado Tcl Console, type the following script and execute it by Enter. It will take some time

to compile.

TE::sw_run_vitis - all

After the script controlling SW compilation is finished, the Vitis SDK GUI is opened.

Close the Vitis 1 We |

comeo

page.

Compile the two included SW projects.
Standalone custom Vitis platform TE0821- 01- 3AE31KAnas been created and compiled.

20_04_Vitis_2022_2_Petalinux_te0821_03cg_4gb - VMware Workstation 16 Player

Player ~

-5 08

Activities Vitis IDE ~

Feb12 13:12

sdk - hello_te0821/src/hello_te0821.c - Vitis IDE

File Edit Search Xilinx Project Window Help
i Ev O i~

far
L

Q[ Design 4 Debug

=RE-AF
~ =] hello_te0821_system [ TE0821-01-3A
~ {5} hello_te0821 [ standalone on psu_
» # Binaries
b [ Includes
b = Release
v i src

» & hello_te0821.c

» [n platform_config.h
b [g platform.c
» [0 platform.h
T Iscript.ld
» % _ide
% hello_te0821.prj
b = Emulation-sW

-« Assistant 83 =l

E B |

TE0821-01-3AE31KA [PlatForm] 6

+ £ hello_te0821_system n]
~ {¢} hello_te0821 [~pplication]
< Debug
& Release
. Emulation-sW
“ Emulation-HW
“ Hardware

~. Explorer 3 = g

CGI-N
[g hello_te0821.c Z@W
35
36 * This application configures UART 16556 to baud rate 9666.

37 * PS7 UART (Zyng) is not initialized by this application, since

38 * bootrom/bsp configures it to baud rate 115268
39

B0 ¥ cmmm e e ieaeaoaaos
41 UART TYPE  BAUD RATE

42 F el
43 uartns550 9660

44 ¢ uartlite Configurable only in HW design

45  * ps7_uart 115200 (configured by bootrom/bsp)
46 */

47

45 #include <stdio.h>
49 #include "platform.h”
50 #include "xil printf.h"

53=int main()
init_platform();
int print_index = 0;
while (1)
{

print_index++;

sleep(1);
}

cleanup platform();
return 6;

xil printf("Hello Trenz Module(TE®821) (Loop: %i)\n\r", print_index);

§

u
u
u

F

stdio.h

platform.h
xil_printf.h
main() : int

%= outline 52| = 0

=% ®’ W

@

& console 52 |[£] Problems [E] vitis Log (i) Guidance &4 4 /S| BB &R

Build Console [hello_te0821_system, Emulation-SW]

2 B~

13:12:43 **#* Build of configuration Emulation-sW for project hello te@821 system *#*##

make all

8

Package not supported, if the system project is in Emulation Target, and only Baremetal Or Embedded Linux Apj

13:12:43 Build Finished (took 419ms)
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The TE0821- 01- 3AE31KAVitis platform includes Trenz Electronic custom first stage boot
loader in folder zyngmp_fsbl . It includes SW extension specific for the Trenz module
initialisation.

This custom zyngmp_fsbl project has been compiled into executable file fsbl.elf . Itis
located in:
~/work/ TE0821 3 240 /test_board/prebuilt/software/ 3cg_le 4gb /fsbl.elf

This customised first stage boot loader is heeded for the Vitis extensible platform.

We have used the standard Trenz scripts to generate it for next use in the extensible
platform.

Exit the opened Vitis SDK project.
In Vivado top menu select File->Close Project to close project. Click OK.
In Vivado top menu select File->Exit to close Vivado. Click OK.

The exported Vitis Extensible Hardware platform named test_board_3cg_le 4 gb.xsa can
be found in the vivado folder.

2.6 Copy Created Custom First Stage Boot Loader

Up to now, test_board directory has been used for all development.

~/work/ TE0821_3 240 /test_board

Create new folders:

~/work/ TE0821_3 240 /test_board_pfm/pfm/boot
~/work/ TE0821 3 240 /test_board_pfm/pfm/sd_dir

Copy the recently created custom first stage boot loader executable file from

~/work/ TEQ0821_ 3 240 /test_board/prebuilt/software/ 3cg_le_4gb /fsbl.elf

to

~/work/ TE0821_3 240 /test_board_pfm/pfm/boot/fsbl.elf

3 Building Petalinux for Extensible Design Flow with Vitis Al 3.0
Support

3.1 Vitis Al 3.0 support

Download the Vitis-Al 3.0 repository.
In browser, open page:

https://github.com/Xilinx/Vitis-Al/tree/3.0
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https://github.com/Xilinx/Vitis-AI/tree/3.0

Click on green Code button and download Vitis-Al-3.0.zip file.
Unzip

Vitis - Al - 3.0.zip

to directory

~/Downloads/Vitis - Al
Copy

~/Downloads/Vitis - Al
to

~/work/Vitis -Al-3.0

The directory
~/work/Vitis -Al-3.0

contains the Vitis-Al 3.0 framework, now.

To install the Vitis-Al 3.0 version of shared libraries into rootfs (when generating system
image by PetaLinux) we have to copy recepies recipes -vitis -ai to the Petalinux project.

Copy

~/work/Vitis - Al - 3.0/src/vai_petalinux_recepies/recipes - vitis - ai

to

~/work/te0802_04 240 vgaltest _board/os/petalinux/project - spec/meta -
user/

Delete file:

~/work/te0802_04 240 vga/test_board/os/petalinux/project - spec/meta -
user/recipes - vitis - ai/vart/vart_3.0_vivado.bb

and keep only the unmodified file:

~/work/te0802_04 240 vga/test_board/os/petalinux/project - spec/meta -
user/recipes - vitis - ai/vart/vart_3.0.bb

File vart_3.0.bb  will create vart libraries for Vitis design flow with dependency on the AMD
xrt  software framework.

3.2 Building Petalinux for Extensible Design Flow

Change directory to the default Trenz Petalinux folder

~/work/ TE0821 3 240 /test_board/os/petalinux

Source Vitis and Petalinux scripts to set environment for access to Vitis and PetaLinux tools.

$ source /[tools/Xilinx/Vitis/2022.2/settings64.sh

$ source ~/petalinux/2022.2/settings.sh
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Configure petalinux with the test_boa rd_3cg_4 gb.xsa

executing:

$ petalinux - config -- get - hw- description=

~/work/ TE0821_ 3 240 /test_board/vivado

[+1

devel@ubuntu: ~fwork/te0820_84_240/test_board/os/petali...

misc/config System Configuration
Arrow keys navigate the menu. <Enter> selects submenus ---> (or empty
submenus ----). Highlighted letters are hotkeys. Pressing <¥=>
includes, <N> excludes, <M> modularizes features. Press <Esc><Esc> to
exit, <?> for Help, </> for Search. Legend: [*] built-in [ ]

l*- YNQMP Configuration

Linux Components Selection ---=>

Auto Config Settings ---=

Subsystem AUTO Hardware Settings --->
DTG Settings ---=

PMUFW Configuration ---=

FSBL Configuration --->

ARM Trusted Firmware Configuration ---»>
FPGA Manager ---=>

u-boot Configuration ---=

Linux Configuration ---=

Image Packaging Configuration --->
Firmware Version Configuration ---=
Yocto Settings ---=

< Exit > < Help > < Save > < Load >

for the extensible design flow by

Select Exit->Yes to close this window.

In text editor, modify the user-rootfsconfig file:

~/work/ TE0821 86_240/test_board/os/petalinux/project - spec/meta -
user/confluser - rootfsconfig

In text editor, append these lines:

#Note: Mention Each package in individual line

#These packages will get added into rootfs menu entry
CONFIG_startup
CONFIG_webfwu
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CONFIG_xrt

CONFIG_xrt - dev

CONFIG_zocl

CONFIG_opencl - clhpp - dev

CONFIG_opencl - headers - dev

CONFIG_packagegroup - petalinux - opencv
CONFIG_packagegroup - petalinux - opencv - dev
CONFIG_dnf

CONFIG_e2fsprogs - resize2fs

CONFIG_parted

CONFIG_resize - part

CONFIG_packagegroup - petalinux - vitisai
CONFIG_packagegroup - petalinux - self - hosted
CONFIG_cmake

CONFIG_packagegroup - petalinux -vitisai - dev
CONFIG_mesa megadriver

CONFIG_packagegroup - petalinux -x11
CONFIG_packagegroup - petalinux - v4lutils
CONFIG_packagegroup - petalinux - matchbox
CONFIG_packagegroup - petalinux - vitis - acceleration
CONFIG_packagegroup - petalinux - vitis - acceleration - dev
CONFIG_vitis - ai - library

CONFIG_vitis - ai - library - dev

CONFIG_vitis - ai - library - dbg

xrt, xrt ~ -dev and zocl are required for Vitis acceleration flow.

dnf is for package management.
parted, e2fsprogs  -resize2fs and resize -part can be used for ext4 partition resize.

Other included packages serve for natively building Vitis Al applications on target board and
for running Vitis-Al demo applications with GUI.

The last three packages will enable use of the Vitis-Al 3.0 recepies for installation of the
correspoding Vitis-Al 3.0 libraries into rootfs of PetaLinux.

Launch rootfs  config:
$ petalinux - config - crootfs
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All packages will have to have an asterisk [*]

Only vitis -ai -library -dev and vitis -ai -library -dbg will stay indicated as unselected
by: []

Still in the RootFS configuration window, go to root directory by select Exit once.

Enable OpenSSH and Disable Dropbear

Dropbear is the default SSH tool in Vitis Base Embedded Platform. If OpenSSH is used to
replace Dropbear, the system could achieve faster data transmission speed over ssh.
Created Vitis extensible platform applications may use remote display feature. Using of
OpenSSH can improve the display experience.

Go to Image Features .
Disable ssh- server -dropbear and enable ssh- server -openssh and click Exit once.

Go to Filesystem Packages - >misc->packagegroup - core - ssh-dropbear and
disable packagegroup - core - ssh- dropbear .

Go to Filesystem Packages level by Exit twice.

Go to console - >network - >openssh and enable openssh, openssh-sftp -
server , openssh-sshd, openssh-scp.

Go to root level by selection of Exit four times.

Enable Package Management

Package management feature can allow the board to install and upgrade software packages
on the fly.

In rootfs config go to Image Features and enable

package managementand debug_tweaks
options. Click OK, Exit twice and select Yes to save the changes.

3.3 Disable CPU IDLE in Kernel Config

CPU IDLE would cause processors get into IDLE state (WFI) when the processor is not in
use. When JTAG is connected, the hardware server on host machine talks to the processor
regularly. If it talks to a processor in IDLE status, the system will hang because of incomplete
AXI transactions.

So, it is recommended to disable the CPU IDLE feature during project development phase.
It can be re-enabled after the design has completed to save power in final products.

Launch kernel config:

$pet atciomdok g rine

Ensure the following items are TURNED OFF by entering 'n' in the [ ] menu selection:
CPU Power Management >CPU Idle - >CPU idle PM support

CPU Power Management >CPU Frequency scaling ->CPU Frequency scaling

Exit and Yes to Save changes.
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3.4 Add EXT4 rootfs Support

Let PetaLinux generate EXT4 rootfs. In terminal, execute:

$ petalinux - config

Go to Image Packaging Configuration
Enter into Root File System Type

Select Root File System Type EXT4

Change the Device node of SD device from the default value
/dev/immcblkOp2

to new value required for the TE0821 module:
/dev/immcblk1p2

Step up to

Image Packaging Configuration - >

mo d iRboyfilesystem formats from
cpio cpio.gz cpio.gz.u - boot ext4 tar.gz jffs2
t o

ext4

Exit and Yes to save changes.

3.5 Let Linux Use EXT4 rootfs During Boot

The setting of which rootfs to use during boot is controlled by bootargs. We would change
bootargs settings to allow Linux to boot from EXT4 partition.

In terminal, execute:

$ petalinux - config

Change DTG settings->Kernel Bootargs->generate boot args automatically to NO.

Update User Set Kernel Bootargs to:

earlycon console=ttyPS0,115200 clk _ignore_unused root=/dev/mmcblk1p2 rw
rootwait cma=512M

Click OK, Exit three times and Save.

3.6 Build PetaLinux Image

In terminal, build the PetalLinux project by executing:

$pet atbiundx
The PetaLinux image files will be generated in the directory:
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~/work/ TE0821_3_240 /test_board/os/petalinux/images/linux

Generation of PetaLinux takes some time and requires Ethernet connection and sufficient
free disk space.

3.7 Create Petalinux SDK
The SDK is used by Vitis tool to cross compile applications for newly created platfom.

In terminal, execute:

$ petalinux - build -- sdk

The generated sysroot package sdk.sh will be located in directory

~/work/ TE0821_3 240 /test_board/os/petalinux/images/linux

Generation of SDK package takes some time and requires sufficient free disk space.
Time needed for these two steps depends also on number of allocated processor cores.

3.8 Copy Files for Extensible Platform

Copy these four files:

Files From To

bI31.elf ~/work/ TE0821_3_240 ~/work/ TE0821_3_240
pmufw.elf test_board/os/petalinux/ test_board_pfm/pfm/boot
system.dtb images/linux

u- boot -

dtb.elf

Rename the copied file u- boot - dtb.elf  to u- boot.elf

The directory

~/work/ TE0821 3 240 /test_board_pfm/pfm/boot

contains these five files:

bl31.elf
fsbl.elf
pmufw.elf
system.dtb
u- boot.elf

Copy files:
Files From To

boot.scr ~/work/ TE0821_3 240 ~/work/ TE0821_3_240
system.dtb test_board/os/petalinux test_board_pfm/

/ pfm/sd_dir

images/linux
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Copy file:

File From To
init.sh ~/work/ TE0821 3 240 ~/work/ TE0821 3 24Q
test_board/misc/sd test_board_pfm/pfm/sd_dir

init.sh  is an place-holder for user defined bash code to be executed after the boot:

#!/bin/sh

normal=" \ e[39m"
lightred="  \ e[91m"
lightgreen=" \ e[92m"
green=" \ e[32m"
yellow="\ e[33m"
cyan=" \ e[36m"

red=" \ e[31m"
magenta=" \ e[95m"

echo -ne $lightred

echo Load SD Init Script

echo -ne $cyan

echo User bash Code can be inserted here and put init.sh o n SD
echo -ne $normal

3.9 Create Extensible Platform zip File

Create new directory tree:

~/work/ TE0821_3 240 _moveltest_board/os/petalinux/images
~/work/ TE0821_3 240 _moveltest_board/Vivado

~/work/ TE0821_3 240 _moveltest_board_pfm/pfm/boot
~/work/ TE0821_3 240 _move/test_board_pfm/pfm/sd_dir

Copy all files from the directory:

Files Source Destination

all ~/work/ TE0821 3 240test _bo ~/work/ TE0821 3 240 move/test
ard/os/petalinux/images _board/os/petalinux/images

all ~/work/ TE0821 3 24Qtest_bo ~/work/ TE0821 3 240 move/test
ard_pfm/pfm/boot _board_pfm/pfm/boot

all ~/work/ TE0821_ 3 240test_bo ~/work/ TE0821 3 240 move/test
ard_pfm/pfm/sd_dir _board_pfm/pfm/sd_dir

test_board ~/work/ TE0821 3 24Qtest_bo ~/work/ TE0821 3 240 move/test

_3cg_1le 4g ard/Vivado/test_ board_  3cg_1 _board/Vivado/test board_  3cg_

b.xsa e_4gb.xsa le_4gb.xsa
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Zip the directory
~/work/ TE0821 3 240 move

into ZIP archive:
~/work/ TE0821_3 240 _move.zip

The archive TE0821_ 3 240 move.zip can be used to create extensible platform on the
same or on an another PC with installed Ubuntu 20.04 and Vitis tools, with or without
installed Petalinux. The archive includes all needed components, including the Xilinx xrt
library and the script sdk.sh serving for generation of the sysroot .

The archive has size approximately 3.6 GB and it is valid for the initially selected module
number (84). This is the TE0821 HW module with xczu3cg-sfvc784-1-e device with 4 GB
memory. The extensible Vitis platform will have the default clock 240 MHz.

Move the TE0821_3_240 move.zip file to an PC disk drive.

Delete:
~/work/ TE0821_3 240 _move

~/work/ TE0821_3 240 _move.zip

Clean the Ubuntu Trash.

3.10 Generation of SYSROOT

This part of development can be direct continuation of the previous Petalinux configuration
and compilation steps.

Alternatively, it is also possible to implement all next steps on an Ubuntu 20.04 without
installed PetaLinux Only the Ubuntu 20.04 and Vitis/Vivado installation is needed.

All required files created in the PetaLinux for the specific module (24) are present in the
archive: TE0821 3 240 move.zip

In this case, unzip the archive to the directory:
~/work/ TE0821_3 240 _move

and copy all content of directories to
~/work/ TE0821_3 240

Delete the TE0821 3 240 _move.zip file and the ~/work/TE0821_3 240 _move directory to
save filesystem space.

In Ubuntu terminal, change the working directory to:
~/work/ TE0821 3 240 /test_board/os/petalinux/images/linux

In Ubuntu terminal, execute script enabling access to Vitis 2022.2 tools.
Execution of script serving for setting up PetalLinux environment is not necessary:

In Ubuntu terminal, execute script

$ source [tools/Xilinx/Vitis/2022.2/settings64.sh
Execute script:

Jsdk.sh

In Ubuntu terminal, execute script

$ ~/work/ TE0821_ 3 240 /test_board_pfm
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PetalLinux SDK installer version 2022.2

Enter target directory for SDK (default: /opt/petalinux/2022.2):

Enter:

/home/devel/work/te0821_3 240/test_board_pfm

Reply: Y

SYSROQOT directories and files for PC and for Zynq Ultrascale+ will be created in:

~/work/ TE0821_ 3 240 /test_board_pfm/sysroots/x86 64 - petalinux - linux
~/work/ TE0821_ 3 240 /test _board_pfm/sysroots/cortexa72 - cortexab3 - xilinx -
linux

Once created, do not move these sysroot directories (due to some internally created paths).

3.11 Generation of Extensible Platform for Vitis
In Ubuntu terminal, change the working directory to:
~/work/ TE0821 3 240test board_pfm

Start the Vitis tool by executing

$ vitis &
I'n Vitis ALauncher o, set the workspace for

~/work/ TE0821_3 240 /test_board_pfm

Click on ALauncho to | aunch Vitis
Close Welcome page.
In Vitis, select in the main menu: File - > New - > Platform Project

Type name of the extensible platform: TE0821 3 240 pfm. Click Next.

signau processin
g P S https://sp.utia.cas..cz

U-'-.M Akademie véd Ceské republiky ©2024DTI A AV LF

Ustav teorie informace a automatizace AV CR, v.v.i. Al disclosure and/or reproduction rights reserved

t

he



20_04_Vitis_2022 2 Petalinux_te0821_03cg_dgh - VMware Workstation 16 Player - o x

Player ~ || - & O (S « | B
viti Vitis IDE ¥ Feb 12 13:37 O DO 4
New Platform Project o ® - o @
File Edit S create new platform project
M- | Enter a name for your platform project | 4 Debug
~. Explorer & 2| = 8
) active
tprovides an
TE0821_3_240_pfm
Platform System
Project Project
Processor I — Domain — App
XSA
| I
-« Assistant |
B
>~ = 7

Oitems selected

Choose for hardware specification for the platform file:

~/work/ TE0821_3 240 /test_board/vivado/test _board 3cg_le 4gb .xsa

I n ASoftware spikoxi ficationo select

I n ABoot Co mp o:rGenerats ibot comgorehte c t
(these components have been already generated by Vivado and PetalLinux design flow)

New window TE0821 3 240 pfm is opened.

Click on linux on psu_cortex53 to open window Domain: linux_domain

S
ot

De s wnte: yptt i on O
I'n ABif Fil eo f idefied ogtiond GepezaltedB8iEt t he pr e

I n ABoot Components Directoryo select
~/work/ TEQ0821_ 3 240 /test_board_pfm/pfm/boot

sel ect

o

In AFAT32 Partition Directory
~/work/ TEQ0821 3 240 /test_board_pfm/pfm/sd_dir
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20_04.Vitis_2022_2_Petalinux_te0821_03cg_4gh - Viware Workstation 16 Player - o x
=]
Player ~ || - & O (S
Activiti

Vitis IDE ~ Feb 12 13:45

$s test_board_pfm - TE0821_03_240_pfm/platform.spr - Vitis IDE
File Edit Search Xilinx Project Window Help
M R DF@E -0~ Q  ([2 Design i Debug
g ~LE 8| = O ||« TE0821_03_240_pfm z@} = B r,z] = A
R 5% & § Processor: psu_cortexas3 Thereis no
‘g - . active
[ TE0821.03_24 Supported Runtimes: OpenCL editor that
b (= export provides an
- b = hw Display Name: linux on psu_cortexas3 || outline.
»
& logs Description: xrt
» (= resources
- I
%- «J platform.sp|
— e
, [#] platform.tc
Bif File: /home/devel/work/te0821_3_240/test_board_pfm/TE0821_03_ Browse... - ¥
>
- Boot Components Directory: | /home/devel/work/te0821_3_240/test_board_pfm/pfm/boot Browse... Q, ¥
Linux Rootfs: Browse... Q,
Bootmode SD -
FAT32 Partition Directory: /home/devel/work/te0821_3_240/test_board_pfm/pfm/sd_dir Browse... Q, ¥
Sysroot Directory: Browse... Q
QEMU Data: /home/devel/work/te0821_3_240/test_board_pfm/TE0821_03_ Browse... Q, ¥
QEMU Arguments: /home/devel/work/te0821_3 240/test_board_pfm/TE0821_03_ Browse... Q ¥
TE0821_03_24(
PMU QEMU Arguments: /home/devel/work/te0821_3 240/test_board_pfm/TE0821_03_ Browse... Q ¥
Main| Hardware Specification
B console m]t Problems [E] vitis Log (i) Guidance ¢ 4|5 KRR % B~ = 8
Build Console [TE0821_03_240_pfm]
13:45:05 **** Build of project TEG821 03 248 pfm **#+
buildplatform.sh 44469 TEG821 03 240 pfm
XSDB Server Channel: tcfchan#l
13:45:10 Build Finished (took 55.316ms)
sss
sss

e TE0821_03_240_pfm

I n Vitis | DE #fExplITB0B24 030246 gfrato highlightit.c 1 i c k on

Right-click on the highlighted TE0821 03 240 _pfm and select build project in the open
submenu. Platform is compiled in few seconds.
Close the Vitis tool by selection: File - > Exit

Vits extensible platform TE0821 03 240 _pfm has been created in the directory:

~/work/ TE0821 3 240test board_pfm/ TEO082L 3 240 pfm/export/ TE0821 03 240 pf
m

4 Platform Usage

4.1 Read Platform Info

With Vitis environment setup, platforminfo tool can report XPFM platform information.

Platforminfo
~/work/ TEO0821_3_ 240 /test_board_pfm/ TEO0821_3 240 pfm/export/ TE0821 03 24
0_pfm/ TE0821_3 240 _pfm.xpfm
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4.2 Create and Compile Vector Addition Example

Create new directory test_board_test vadd totestVitisext endabl e fl ow exampl
additiono

~/work/ TE0821 3 240 /test _board_test vadd

Current directory structure:

~/work/ TE0821 3 24Qtest board
~/work/ TE0821 3 240test board_pfm
~/work/ TE0821 3 24Qtest board test vadd

Change working directory:

$cd ~/work/ TEO0821 3 240 /test_board_test vadd

In Ubuntu terminal, start Vitis by:
$vi &i s
In Vitis IDE Launcher, select your working directory

~/work/ TE0821_3 240 /test_board_test vadd

Click on Launch to launch Vitis.

Select File -> New - > Application project . Click Next.
Skip welcome page if shown.

Click on [ + Add] icon and select the custom extensible
platform TE0821 03 240 pfm[custom] in the directory:

~/work/ TE0821 3 240 /test_board_pfm/ TE0821 03 240 pfm/export/  TE0821 03 2
40 _pfm

We can see available PL clocks and frequencies. PL4 with 240 MHz clock is has been set as
default in the platform creation process.
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20_04 Vitis_2022_2_Petalinux_te0820_0dev_2gb_lattice - VMware Workstation 16 Player

Bayer + | || - & 0] 8]

Activities

jm)

g . Explorer %

Vitis IDE ¥

Aug 30 12:20

test_board_test_vadd - Vitis IDE

New Application Project

Lﬁ Platform
Choose a platform for your project. You can also create an application from XSA through the 'Create a new platform from hardware
. (XSA)' tab.
Select a platform from repository i{; Create a new platform from hardware (XSA)
[:f"' Find: =+ Add £ Manage
—
| te0820_84_240_pfm [custom] _ Embedded Accel m /home/devel/work/te0820_84_240/test_board_pfi
&% xilinx_vck190_base_202220_1 xd Embedded Accel xilink.com /tools/Xilinx/Vitis/2022.2/base_platforms/xilinx_vc
&% xilinx_vck190_base_dfx_202220_" xd Embedded Accel xilinx.com /tools/Xilinx/Vitis/2022.2/base_platforms/xilinx_vc
> &% xilinx_vmk180_base_202220 1 xd Embedded Accel xilink.com /tools/Xilinx/Vitis/2022.2/base_platforms/xilinx_vn
&% xilinx_zcu102_base_202220_1 xd Embedded Accel xilink.com /tools/Xilink/Vitis/2022.2/base_platForms/xilinx_zc
[ xilinx_zcu102_base_dfx_202220_° xd Embedded Accel xilinx Jtools/Xilinx/Vitis/2022.2/base_platforms/xilinx_zc
| &% xilinx_zcu104_base_202220_1 xd Embedded Accel xilink.com /tools/Xilinx/Vitis/2022.2/base_platforms/xilinx_zc
«f Assistant 33
E &
Platform Info
General Info Acceleration Resources Domain Details
Name: te0820 84 240 pfm Clock Frequencies Domains
Clock Frequency (MHz)
Part: xczudev-sfuc7g4-1-e Domain name Details
PL1 100.000000 iy on psu_cortexa53 CPU: cortex-a53
Family: zynquplus PL2 200.000000 0s: linux
Description: PL3 400.000000
ption: PL4 240.000000 3
te0820_84_240_pfm =
(?:' < Back Cancel
aaa A
N 0 items selected
Click Next.
In Application Project Details window type into Application project name: test_vadd
Click Next.

In Domain window type (or select by browse):

Sysroot path:
~/work/ TE0821_3 240 /test_board_pfm/sysroots/cortexa72

linux

Root FS:
~/work/ TE0821_3 240 /test_board/os/petalinux/images/linux/rootfs.ext4

Kernel Image:
~/work/ TEO0821_3 240 /test_board/os/petalinux/images/linux/Image

Click Next.

In Templates window

Libraries

Select Host Examples:

In Find , type: vector add
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Select: Vector Addition
Click Finish
New project template is created.

I n test _vadd wi ndiolwd nteonnuf ifigAucrta SWeemmbadiorstewi t ch f r om
Hardware.

I n A EXx p ttienrofeVitiIDEs dick on: test vadd_system][ TE0821 03 240 pfm] to
select it.

Right Click on: test vadd_system[ TE0821 03 240 pfm] and select in the opened sub-
menu: Build project

Vitis will compile. This step can take some time.

20_04 Vitis 2022 2 Petalinux_teD820_0dev_2gb_lattice - VMware Workstation 16 Player X
wn
Blayer + | || - &= T 9 « | B

Vitis IDE Aug30 12:39 o) O -

*‘ test_board_test_vadd - test_vadd/src/vadd.cpp - Vitis IDE
‘ File Edit Search Xilinx Project Window Help

i R v HvyO v 5. B0 5@ & - Q[ Design |1 Debug
D ™4 Explorer 22 = 0 (é‘. test_vadd_system X test_vadd [@ vadd.cpp Z@W = 0 C= outline 2| = O
o 34 -

f p| oS 3 35-int main(int argc, char* argv[]) { B % ' W e
‘ﬁ v@test vadd_system [ te0820 84 240 [ 36 // TARGET DEVICE macro needs to be passed from gcc command line .
; £° test vadd ernel: - 37 if (arge 1= 2) { H

iy »  test_vadd_kernels 38 std::cout << "Usage: " << argv[@] << " <xclbin>" << std::endl; u /home/devel/.Xilir

- b = test_vadd_system_hw_link [pl] 39 return EXIT FAILURE;

2 [ 40 } B # OCL_CHECK()

£y ~ ik test_vadd [ linux on psu_cortexas3|

u vadd.h
¥ i Includes std::string xclbinFilename = argv[1]; o Fstream
g » =% Emulation-HW o
& b ¢ Emulation-SW // Compute the size of array in bytes =1 iostream
— size t size_in_bytes = DATA SIZE * sizeof(int); 2 stdlib.h
b & Hardware B - - &€ DATA_SIZE: const
. . :cons
- 2 sre // Creates a vector of DATA SIZE elements with an initial value of 1€ and 3 e -
v [ vadd.cpp // using customized allocator for getting buffer alignment to 4k boundary & error_message : c¢
» [ vadd.h std::vector<cl::Device> devices;
> |#] details.rst cl_int err;
@ qorjson cl::Context context;
= qor] cl::CommandQueue q;
[#] README.rst cl::Kernel krnl_vector_add;

88 bmrk wmAd e

-« Assistant 3 = ]

+ % test_vadd_system [System]
~ & Emulation-SW [Software Emula
~ = krnl_vadd
@ krnl_vadd [c/c+
~ & Emulation-HW [Hardw
~ = krnl_vadd & console Z@]{L Problems [E] vitis Log (i) Guidance = B |/ EEmulationConsole 32| § = b

@ krnl_vadd [c/C++] o B = S B

cl::Program program;
std::vector<cl::Platform> platforms;
bool found device = false;

9 // traversing all Platforms To find Xilinx Platform and targeted
// Device in Xilinx Platform
cl::Platform: :get(&platforms);
for (size t i =8; (i < platforms.size()) & (found device == false); i++) {
cl::Platform platform = platforms[i];
std::string platformName = platform.getInfo<CL PLATFORM NAME>();
if (platformName == "Xilinx") {
devices.clear();

"R W R ©

¥ & Hardware [1: are] Build Console [test_vadd_system_hw link, Hardware
~ & krnl_vadd V1T1S analyZer /nofie;oevel/WOrK/Teussy 54 24¢/TesT Doara Tes
@ krnl_vadd [c/C++] INFO: [v++ 68-791] Total elapsed time: 6h 9m 12s

INFO: [v++ 608-1653] Closing dispatch client.
& Link summary (krnl_vadd)

~ ] test_vadd_kernels [Hw Kernel] 12:36:39 Build Finished (took 9m:13s.912ms)
+ 4 Emulation-SW [Software Emula

&f test_vadd_system_hw_link
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20_04 Vitis_2022_2_Petalinux_te0820_0dev_2gb_lattice - VMware Workstation 16 Player - o x
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Created extended HW with integrated vadd IP block can be open and analysed in Vivado
2022.2.
4.3 Run Compiled test_vadd Example Application

The sd_card.img file is output of the compilation and packing by Vitis. It is located in
directory:

~/work/ TE0821_ 3 240 /test_board_test _vadd/test_vadd_system/Hardware/pack
age/sd_card.img

Write the sd card image sd_card.img to SD card.

In Windows Pro 10 (or Windows 11 Pro) PC, inst all program Win32Diskimager for this task.
Win32 Disk Imager can write raw disk image to removable devices.
https://win32diskimager.org/

Insert the SD card to the TEO701-06 carrier board.

Connect PC USB terminal (115200 bps) card to the TE0701-06 carrier board.
Connect Ethernet cable to the TE0701-06 carrier board.

Power on the TE0701-06 carrier board.
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https://win32diskimager.org/

In PC, find the assigned serial line COM port number for the USB terminal. In case of Win 10
use device manager.

In PC, open serial line terminal with the assigned COM port number. Speed 115200 bps.

On TEO701-06, reset button to start the system. USB terminal starts to display booting
information.

In PC terminal, type:

sh-5.0# cd /media/sd - mmcblk1pl/
sh-5.0# ./test_vadd krnl_vadd.xclbin

The application test_vadd should run with this output:

INFO: Reading krnl_vadd.xcl bin

Loading:  'krnl_vadd.xclbin'

Trying to program device[0]: edge

Device[0]: program successful!

TEST PASSED

sh-5.0#

The Vitis application has been compiled to HW and evaluated on custom system
with extensible custom TE0821 03 240 pfm platform.

In PC terminal type:

# halt

System is halted. Messages relate to halt of the system can be seen on the USB terminal.

The SD card can be safely removed from the TE0701-06 carrier board, now.
The TEOQ701-06 carrier board can be disconnected from power.

System can be connected to the X11 terminal running on your PC Ubuntu with PuTTY
application via Ethernet.

Find Ethernet IP address of your board by ifconfig command in PetaLinux terminal.
In PC Ubuntu OS, open PuTTYapplication.

In PUTTY set Ethernet IP of your board.

In PUTTY select checkbox SSH->X11- >Enable X11 forwarding

Use PC Ubuntu mouse and keyboard. In PUTTY open PetalLinux terminal and login as:
user: root pswd: root .

In opened PetaLinux terminal, start X11 desktop x- session - manager by typing:
root@Trenz:~# X - session - manager &

Click on X11 icon (A Unicode capable rxvt )
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Terminal opens as an X11 graphic window. In X11 terminal rxvt , use Ubuntu PC keyboard
and type:

sh-5.0# cd /media/sd - mmcblk1pl/
sh-5.0# ./test_vadd krnl_vadd.xclbin

The application test_vadd should run with this output:

INFO: Reading krnl_vadd.xclbin
Loading:  'krnl_vadd.xclbin'
Trying to program device[0]: edge
Device[0]: program successful!
TEST PASSED

sh-5.0#

The test_board has been running the PetaLinux OS and drives simple version of an X11 GUI
on Ubuntu desktop.Application test_vadd has been started from X11 xrvt terminal emulator.

Close the rxvt termbdniadormmuil mttome byprgéeili cki ¢ght co

sh - 5.0# exit

In X11, click Shutdown icon to safely close PetaLinux running on the test board.

System on the test board is halted. Messages related to halt of the system can be seen on
the PC USB terminal.

The SD card can be safely removed from the test_board, now.
Close the PC USB terminal application.
The TE0701-06 carrier board can be disconnected from power, now.

5 Vitis Al 3.0 DPUCZDX8V_VAI _v3.0 Installation

This test implements simple Al 3.0 demo to verify DPU integration to our custom extensible
platform. This tutorial follows Xilix Vitis Tutorial for zcu104 with necessary fixes and
customizations required for our case.

We have to install correct Vitis project with the DPU instance from this repository:
https://github.com/Xilinx/Vitis-Al/tree/3.0/dpu

Page description contains table with supported targets. Use the line if theis table dedicated to
DPUCZDX8G DPU for MPSoC and Kria K26 devices.

It is link for download of the programmable logic based DPU, targeting general purpose CNN
inference with full support for the Vitis Al ModelZoo. . A
Supports either the Vitis or Vivadof | ows on 16nm ZyngE UltraScal e+E

Click on the Download link in the column: Reference Design

This will result in download of file:

signau processin
g P S https://sp.utia.cas..cz

U-'-'.A Akademie véd Ceské republiky ©2024DTI A AV LF

Ustav teorie informace a automatizace AV CR, v.v.i. Al disclosure and/or reproduction rights reserved


https://github.com/Xilinx/Vitis-Tutorials/blob/2021.2/Vitis_Platform_Creation/Introduction/02-Edge-AI-ZCU104/step4.md
https://github.com/Xilinx/Vitis-AI/tree/3.0/dpu
https://www.xilinx.com/bin/public/openDownload?filename=DPUCZDX8G_VAI_v3.0.tar.gz

~/Downloads/DPU CZDX8V_VAI_v3.0.tar.gz

It contains directory

~/Downloads/DPUCZDX8V_VAI v3.0

Copy this directory to the directory:

~/work/DPUCZDX8V_VAI_v3.0

It contains HDL code for the DPU and also source files and project files to test the DPU with
Al resnet50 inference example.

5.1 Create and Build Vitis Design

Create new directory test_board _dpu_trd to test Vitis extendable flow example dpu trd

~/ wolrEk0/8 21 Bt 4t0_board _dpu_trd

Current directory structure:

~/work/ TE0821_3 240 /test_board

~/work/ TE0821_3 240 /test_board_pfm
~/work/ TE0821_3 240 /test_board_test vadd
~/work/ TE0821 3 240 /test_board_dpu_trd

Change working directory:

$cd ~/work/ TE0821 3 240 /test_board_dpu_trd

In Ubuntu terminal, start Vitis by:
$ vitis &

In Vitis IDE Launcher, select your working directory

~/ wdrel/821 Bt &4t board_dpu_trd

Click on Launch to start Vitis

5.2 Add DPU Project template to the Vitis Extensible Flow
Openmenu7 ET AT x y 0O0OAAAOAT AAO
Goto Library Repository tab

Add Vitis - Al by clicking Add button and fill the form as shown below, use absolute path to
your home folder in field Location
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[, 5 ¢ -0~y DO D Q [ D ¥

~L Explorer & = o= Outline X | = B

Preferences

Library Repositories g v 8

- Xilinx
Example Repositor
Guidance ID vitis-ai

Library RenositoridLV 65 A
ibrary Repositori Name Vitis Al

Project Preference

Repository Settings
Vitis Accelerated Libraries Repository

Software Reposito Vitis Al 3.0
Toolchain Preferen Description
-| ~ Additional
«J Assistant E » General
b C/CH+ Location /home/devel/work/DPUCZDX8G_VAI_v3.0
B B
» Run/Debug Git URL
» Team
Branch
%
K
Add Remove L
Restore Defaults Apply

v

Q% Cancel Applyand Close

absolute path to your home directory. It depends on the user name. The user name in the figure is "devel". Replace il
by your user name.

Oitems selected

Correctly added library appears in Libraries:
Open menu Xilinx - Libraries...

You can find there just added Vitis-Al library marked as "Installed" as shown in image:

Click Apply and Close .

Field Location says that the Vitis-Al repository from github has been allready cloned into

~/work/DPUCZDX8V_VAI_v3.0

folder, in the stage of Petalinux configuration. Use the absolute path  to your home
directory. It depends on the user name. The user name in the figure is "devel". Replace it by
your user name.

Correctly added library appears in Libraries:
OpenmenuXilinxk vy , EAOAOEAO!t t 1

You can find there just added Vitis-Al library marked as Installed
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Vitis IDE Libraries

Vitis IDE Libraries

Examples from libraries will be available as templates when creating a new project.

o Assistant 3 +/ Vitis Graph Library Installed
+/ vitis HPC Applications Installed

B +/ Vitis Quantitative Finance Library Installed

+/ Vitis Security Library Installed

+/ Vitis Solver Library Installed

+/ Vitis SPARSE Library Installed

+/ Vitis Utility Library Installed

+/ Vitis Vision Library Installed

I T :

('E Refresh |« | Last updated on Aug 18, 202

You can browse the available library repositories. Press "Download” to download a library repository, or or "Refresh” to check for the latest updates.

Find: =) Details:
Name: Vitis Al
~ 5 Vitis Accelerated Libraries Repository Installed Directory:  /home/devel/work/DPUCZDX8G_VAI_v3.0
+/ ultrasound lib Installed Description: Vitis Al 3.0
+/ Vitis BLAS Library Installed
+/ Vitis Codec Library Installed
+/ Vitis Data Analytics Library Installed
+/ Vitis Data Compression Library Installed
+/ Vitis Database Library Installed
+/ Vitis DSP Library Installed

0items selected

5.3 Configure Project for the Vitis Extensible Flow with DPU
Select File -> New - > Application project . Click Next.
Skip welcome page, if it is shown.

Click on [ + Add] icon and select the custom extensible
platform TE0821 03 240 pfm[custom] in the directory:

~/work/ TE0821 3 24Qtest board pfm/ TE0821 03 240 pfm/export/ TE0821 03 240 p

fm

We can see available PL clocks and frequencies. PL4 with 240 MHz clock was set as the

default in the platform creation process.
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= | [ welcome %2 New Application Project 0@

A VlT | S (xsA)' tab.

Select a platform from repository 1] Create a new platform from hardware (XSA)

Find: == Add £¥ Manage

[%te0808_68_240_pfm [custom] Embedded Accel M /home/devel/work/TE0808_68_240/StarterKit_pfm,

[&% xilinx_vck190_base_202220_1 xd Embedded Accel xilinx.com /tools/Xilinx/Vitis/2022.2/base_platfarms/xilinx_vc
[&% xilinx_vck190_base_dfx_202220_ xd Embedded Accel xilinx.com ftools/Xilinx/Vitis/2022.2/base_platforms/xilinx_vc
[Ef xilinx_vmk180_base_202220 1  xd Embedded Accel xilinx.com /tools/Xilinx/Vitis/2022.2/base_platfarms/xilinx_vn
[&¥ xilinx_zcu102_base_202220_1 xd Embedded Accel xilinx.com ftools/Xilinx/Vitis/2022.2/base_platforms/xilinx_zc
[&f xilinx_zcu102_base_dfx_202220_ xd Embedded Accel xilinx [toals/Xilinx/Vitis/2022.2/base_platfarms/xilinx_zc
[&% xilinx_zcu104_base_202220_1 xd Embedded Accel xilinx.com ftools/Xilinx/Vitis/2022.2/base_platforms/xilinx_zc

Platform Info

General Info Acceleration Resources Domain Details
Name: te0808 68 240 pfm Clock Frequencies Domains
Clock Frequency (MHz) i il
Part: xczu15eq-FFvc900-1-e Domain name Details
. PL1 100.000000 linux on psu_cortexa53 CPU: cortex-a53

Family: zynquplus PL2 200.000000 os: linux
Description: PL3 400.000000

prion: PL4 240.000000

te0808_68_240_pfm

- Platform
XILINX Choose a platform for your project. You can also create an application from XSA through the ‘Create a new platform from hardware

Click Next.

In Application Project Details window type into Application project name: dpu_trd
Click Next.

In Domainwindow type (or select by browse):

ASysroot patho:
~/work/ TE0821_3 240 /test_board_pfm/sysroots/cortexa72 - cortexab3 - xilinx
linux

AfRoot FS
1

0:
~/work/ TE0821_3 240 /test_board/os/petalinux/images/linux/rootfs.ext4

AKer nel | mageo:
~/work/ TE0821_3 240 /test_board/os/petalinux/images/linux/Image

Click Next.

In Templates window , if not done before, update Vitis IDE Examples  and Vitis IDE
Libraries

I n A Fi ndpdto sedroh forethe DPU Kernel (RTL Kernel)  example.
Select: DPU Kernel (RTL Kernel)

signaw processing

rep

rep
ifor

https://sp.utia.cas..cz

lj-r.M Akademie véd Ceské republiky . ©2024DTI A AV
Ustav teorie informace a automatizace AV CR, v.v.i.

LF

All disclosure and/or reproduction rights reserved



20_04 Vitis_2022_2_ Petalinux_te0808_15eg_4gb_lattice - VMware Workstation 16 Player - o x
— )

Payer v || ~ & O (8 «< | B

Activities Vitis IDE ~ Aug 18 11:16 P DENORE 2

StarterKit_test_dpu_trd - Vitis IDE - O x

mi)

™4 Explorer 52

New Application Project

Templates
Select a template to create your project.

Available Templates:

Find: = DPU Kernel (RTL Kernel)
N N Run DPU Kernel as GUI Flow

~ Acceleration templates with PL and AIE accelerators .
b demo Location:
» Emulation Examples /home/devel/work/DPUCZDX8G_VAI_v3.0
b HLS C/C++Kernel Examples Key concepts:
» Host Examples = RTL Kernel
» Native XRT Examples
» OpencCL Kernel Examples

B | » Performance Examples
o Assistant 32 » System Compiler Examples

b System Optimization Examples

E Empty Application

Empty Application (XRT Native API's)
Hello World (HLS C/C++ Kernel)
Simple Vector Addition

~ Embedded software development templates
Empty Application (C++)
Linux Empty Application
Linux Hello world

[ show only certified examples

Vitis IDE Examples... || Vitis IDE Libraries...

0items selected

Click Finish
New project template is created.

In dpu_trd window menu Active build con  figuration  switch from SW Emulation to
Hardware

File dpu_conf.vh located at dpu_trd_kernels/src/prj/Vitis directory contains DPU
configuration.

Open file dpu_conf.vh and change in line 37:
“define B4096

to

“define B1600

and save modified file.
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Go to dpu_trd_system_hw _link and double click on dpu_trd_system_hw_link.prj

Remove sfm_xrt top kernel from binary container by right clicking on it and choosing
remove.

Reduce number of DPU kernels to one.

5.4 Configure Connection of DPU kernel

On the same tab right click on dpu and choose Edit V++ Options
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