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1.0 GENERAL INFORMATION

1.1 Intended Audience

This users’ manual was written for technically qualified personnel who will
be working with 1/0 devices using the AcroPack module. It is not intended
for a general, non-technical audience that is unfamiliar with I/O devices and
their application.

1.2 Preface

The information contained in this manual is subject to change without
notice, and Acromag, Inc. (Acromag) does not guarantee its accuracy.
Acromag makes no warranty of any kind with regard to this material,
including, but not limited to, the implied warranties of merchantability and
fitness for a particular purpose. Further, Acromag assumes no responsibility
for any errors that may appear in this manual and makes no commitment to
update, or keep current, the information contained in this manual. No part
of this manual may be copied or reproduced in any form, without the prior
written consent of Acromag,

1.3 Trademark, Trade Name and Copyright Information
© 2021 by Acromag Incorporated.
All rights reserved. Acromag and Xembedded are registered trademarks of

Acromag Incorporated. All other trademarks, registered trademarks, trade
names, and service marks are the property of their respective owners.
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2.0 Setup VirtualBox Virtual Machine

2.1 Host PC Installation Requirements for PetaLinux

Recommended:

Ubuntu Linux 16.04.5

Installation Requirements

The Petalinux tools installation requirements are:

¢ Minimum workstation requirements:

0 8 GB RAM (recommended minimum for Xilinx® tools)

0 2 GHz CPU clock or equivalent (minimum of eight cores)

0 100 GB free HDD space

O Supported OS:

- Red Hat Enterprise Workstation/Server 7.4, 7.5, 7.6, 7.7, 7.8 (64-bit)
- CentOS Workstation/Server 7.4, 7.5, 7.6, 7.7, 7.8 (64-bit)

- Ubuntu Linux Workstation/Server 16.04.5, 16.04.6, 18.04.1, 18.04.2,
18.04.3, 18.04.4

(64-bit)

The following applications will need to be downloaded to your computer:

ubuntu-16.04.5-desktop-amded.iso

| petalinux-v2020.1-final-installer.run

f‘ Oracle_VM_VirtualBox_Extension_Pack-6.1.16.vbox -extpack
¥ VirtualBox-6.1.16-140061-Win.exe

Note: You can have Vivado tools set up on a different machine; it is not
necessary to have Petalinux and Vivado tools set up on the same machine.

2.2 Installation of Oracle VirtualBox

Make sure the

Extension Pack you download
is the same version as your
VirtualBox installer.

Acromag used VirtualBox 6.1.16 platform packages
VirtualBox-6.1.16-140961-Win.exe

Also downloaded

VirtualBox 6.1.16 Oracle VM VirtualBox Extension Pack
Oracle_VM_VirtualBox_Extention_Pack-6.1.16.vbox-extpack

Downloads https://www.virtualbox.org/wiki/Downloads

See VirtualBoxUserManual.pdf for detail installation instructions.

To enable your CPU virtualization extensions, you will need to reboot your
PC and enter the (BIOS or UEFI) configuration menu.

Once in the configuration screen, look for the Intel VT-x, Intel Virtualization
Technology, or Virtualization Extensions options and make sure that they
are enabled. Could be under Security -> Virtualization.

Disabling Windows 10 Hyper-V:
Windows 10 Pro includes Microsoft provided VM enablement called Hyper-

Acromag, Inc. Tel: 248-295-0310 -4 - WWW.acromag.com


https://www.virtualbox.org/wiki/Downloads

APZU PetaLinux USER’'S MANUAL

V. However, Hyper-V and VirtualBox cannot be used concurrently. The
Hyper-V feature of Windows needs to be disabled to use VirtualBox.

The following dialog is where many Windows 10 features can be
enabled/disabled, you can find it from the Win 10 search bar with the
“Windows Features” search string and Hyper-V can be disabled by removing
the checkmarks next to these features:

[l Windows Features — O >

Turn Windows features on or off e

To turn a feature on, select its check box. To turn a feature off, clear its

1 check box. A filled box means that only part of the feature is turned on.

Y MET Framewerk 3.5 (includes .MET 2.0 and 2.0} ~
[m] MET Framework 4.8 Advanced Services

[] | Active Directory Lightweight Directory Services

] Containers

[] | Data Center Bridging
| [] | Device Lockdown

[ 1  Guarded Host

] Hyper-V

(] | Hyper-V Management Tools
[]  Hyper-V Platform
! [« | Internet Explorer 11

=R Internet Informatinon Services

Cancel

LA R e e e T -y

Launch the VirtualBox installer from Windows Explorer by double-clicking
the self-extracting executable (VirtualBox-6.1.a6-140961-Win.exe).

Allow the installer to make changes to your computer, if so prompted.

The installation Welcome dialog is displayed and enables you to choose
where to install Oracle VM VirtualBox, and which components to install. In
addition to the Oracle VM VirtualBox application, the following components
are available: USB support, Networking, and Python support.

You may accept all the installation defaults.
If the options are acceptable, select the Next button.

Accept the default options shown below and select the Next button.

Acromag, Inc. Tel: 248-295-0310 -5- www.acromag.com
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Please choose from the options below:

v g:f eate start menuentnes

/| Create a shortcut on the desktop
V| Create a shortcut in the Quick Launch Bar

v |Reqgister file assodations

Select Yes button to continue with the installation.
Select Install to begin the installation.

If prompted, allow the installer to make changes to your system, including
installation of the USB interface and Network adapters.

Select the Finish button to complete the installation.

Once VirtualBox starts (you can also start it from the Desktop shortcut, or
the Windows Start button), the Extension Pack must be added. From the
main menu, select File > Preferences.

Select Extensions. Right-select in the Extension Packages whitespace box
and select Add Package.

Browse to the location where you downloaded the VirtualBox Extension
Pack compatible with your VirtualBox version. Select the Extension Pack and
click the Open button.

'@ Oracle_VM_VirtualBox_Extension_Pack-6.1.16.vbox-extpack

Select the Install button to add the VirtualBox Extension Pack.

Then select the OK button to return to VirtualBox.

Acromag, Inc. Tel: 248-295-0310 -6- WWW.acromag.com
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.j Oracle + S
A roots 3 $o0 = .
Mew Settings Discard  Start
P VirtualBox - Preferences ? x J
i
) -
E General Extensions
@ Input Extension Packages
Active Mame Yersion [E
@ Update - -
9 Oracle VM VirtualBox Extension Pack 6.1.16r140061 | (g3
@ Language
E‘ Display
|§| Metwork
D Extensions
EEI Proxy
Cancel

.

This completes the installation of VirtualBox on your host development
system. VirtualBox is now ready to accept a new Virtual Machine.

2.3 Installation of Ubuntu Linux 16.04.5

Create a New Virtual Machine

Launch Oracle VM VirtualBox Manager and select the New icon at the upper

left.

L@ O D.

Mew [Settings Discard  Start

Select a descriptive name like Ubuntu Petalinux 2020.1 for the VM. Set the
Type to Linux and the Version to Ubuntu (64-bit).

Select the amount of memory to be allocated to the Virtual Machine.
Allocating more memory will improve the VM performance, but you must
leave enough memory available for your host system for all other concurrent
processes. For a host system with 16 GB of RAM, a value of 8192 MB is
recommended for the Virtual Machine.

Acromag, Inc. Tel: 248-295-0310
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Select the Create a virtual hard disk now radio button.

Select the Create button.

Select the VDI (VirtualBox Disk Image) radio button.

Select the Next button.

Select the Fixed size radio button.

Select the Next button.

Select the name and location for the Virtual Machine within your host file
system. The recommended size is at least 300.00 GB.

Select the Create button.

After the Virtual Disk completes, select the newly created VM.
Select Settings button.

Under the System blade and Processor tab, select the number of logical CPU
cores to be allocated to the Virtual Machine.

For a host system with 8 CPU cores, a value of 4 CPU cores is recommended
for the Virtual Machine.

£ Ubuntu Petalinux 2020.1 - Settings ? e

EI Display
Storage

(cDD Audio
|§| Metwork
3

Serial Ports

System

Maotherboard Processor Acceleration

Processor(s): ' 4 >
1CPU 3 CPUs
Execution Cap: '
1% 100%

Extended Features: [_| Enable PAE/NX
] Enable Nested VT-x/AMD-V

The VM is now ready to accept an operating system.
Download Ubuntu 16.04.5-desktip-amd64.iso from the following site:

http://old-releases.ubuntu.com/releases/16.04.5/
? £a=2.219481497.1684163097.1608763228-1979948035.1604077425

Note that the Ubuntu image is in .iso format as needed.

Launch VirtualBox and select the VM (Ubuntu PetaLinux 2020.1) as shown
below.

Acromag, Inc. Tel: 248-295-0310 -8- WWW.acromag.com
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¥ Oracle VM VirtualBox Manager

File

Machine

Gy e

Help

Select the Start arrow.

G O

Mew Settings Discard | Start

—

(L)

=] ceneral

Mame: Ubuntu Petalinux 2020, 1
Cperating System:  Ubuntu (54-bit)

@ System

Base Memory: 81392 MB

Processors: 4

Boot Order: Floppy, Optical, Hard Disk

Acceleration:  WT-x/AMD-V, Mested Paging, KVM Paravirtualization

Select the Browse icon (folder with green up arrow) and locate the Ubuntu
16.04.5-desktip-amd64.iso image.

Select the Start button.

At the install screen select English.

Select install Ubuntu button.

At the Preparing to install Ubuntu dialog leave the two options unchecked.
Select the Continue button.

At the Installation type dialog select Erase disk and install Ubuntu.

Select the Install Now button.

At the Write the changes to disks? dialog select Continue button.

Select your time zone.

Select Continue button.

Select Keyboard layout option.

Select Continue button.

Enter your primary user name for the Virtual Machine in field “Your name”.
Enter and confirm your password.

Select Continue button.

When the installation is complete, select Restart Now button.

Acromag, Inc. Tel: 248-295-0310 -9- www.acromag.com
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Open VM VirtualBox Manager and select Ubuntu Petalinux 2020.1 and then
select Start arrow.

Sign in and select File -> Preferences at the Ubuntu Petalinux 2020.1 dialog

petalinux-v2020.1-
final-installer.run

petalinux_
installation_log

Select the Display blade and set the Maximum Guest Screen size to
Automatic.

Select OK.

& VirtualBox - Prefere X
E General Display
@ Input Maximurn Guest Screen Size: -
@ Update Width: |640 =
{7 L Height: |480 B
é—-{) anguage

Scale Factor: | All Monitors ' 100% =
@ Network Machine Windows: [] Raise Window Under Mouse
D Extensions
|IE| Proxy
CK Cancel

Set the display resolution by selecting the system Settings Icon.

' System Settings

Acromag, Inc. Tel: 248-295-0310 -10- WWW.acromag.com
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Then select the Displays Icon

Adjust the resolution as desired.

="

Displays

Network Bridging To allow your Virtual Machine to accept an address from a local DHCP
server, you can change the default network type to Bridge.

Select the Settings Icon or Machine -> Settings.

¥ Oracle VM VirtualBox Manager

Fi

le  Machine Help

0t e

Q@O D.

New | Settings | Discard  Start

)

Select the Network entry.

=] General

MName: Ubuntu Petalinux 2020.1
Operating System: Ubuntu (64-bit)

IE‘ System

Base Memory: 8192 MB

Processors: 4

Boot Order: Floppy, Optical, Hard Disk

Acceleration:  VT-xfAMD-V, Nested Paging, KVM Paravirtualization

Select Bridge Adapter from the dropdown menu.

Select OK.

£23 Ubuntu PetaLinux 2020.1 - Settings

E‘ Display
Storage

Network

Adapter 1 Adapter 2 Adapter 3 Adapter 4

Enable Network Adapter

Mame: | ThinkPad Thunderbelt 3 Dodk USB Ethernet
GD] Audio
[ Advanced
|':|J
@ Serial Ports
[9 USE
’_ﬂ Charad Faldare
Set a root user password By default, Ubuntu does not set a password for the root user. You can do

this by simply invoking the sudo passwd command. You supply your own
user password, then set the root user password.

Acromag, Inc. Tel: 248-295-0310
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sudo passwd

<Enter user password>

<Enter new root password>
<Confirm new root password>

From this point forward, you will be able to precede a command with sudo
to obtain root authority.

2.4 Installation of Petalinux

Change the default shell to
bash for PetaLinux

Adjusting Permissions

PetaLinux requires a number of standard development tools and libraries to
be installed on your Linux host workstation. Petalinux 2020.1 require some
additional system tools and libraries to be installed on the host system. For
the list of required packages for the Petalinux, refer to Xilinx UG1144
document.

See Xilinx Master Answer record 73296 Petalinux: How to install the
required packages for the Petalinux Build Host?

The script attached to Answer Record 73296 will install the required
packages for the Petalinux Build Host.

With Ubuntu, Petalinux tools require that your host system /bin/sh is ‘bash’.
Determine the current shell setting for your Ubuntu environment.

Enter $ Is -1 /bin/sh

Change the default shell for all terminal window with the following.

Enter $ sudo dpkg-reconfigure dash

Select No to remove dash as the default system shell.

Verify set to bash by entering

S ls -1 /bin/sh

Th ePetalinux tools require the installation as a non-root user so the
permissions of these dirfolders under the /opt folder must be adjusted
accordingly.

This can be accomplished in a terminal window with the following
commands:

$ sudo chmod ugo+w /tools/
$ sudo mkdir /tools/petalinux-v2020.1
$ sudo chmod -R ugo+w /tools/petalinux-v2020.1

lmpélmp-uirtualsox:ftools$ dir
petalinux-v2020.1

lmp@lmp-VirtualBox: /toolss |

Acromag, Inc. Tel: 248-295-0310 -12 - WWW.acromag.com
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The Imp:lmp is unige to our system setup. Please change as needed.
$ sudo chown -R Imp:Imp /tools/petalinux-v2020.1

Install PetaLinux PetaLinux 2020.1 can be downloaded from Xilinx’s website.
| petalinux-v2020.1-final-installer.run

Copy the Petalinux installer to your VM desktop.

Open a terminal window.

Press Ctrl + Alt + t simultaneously to open a new terminal.
Launch the installer.

$ sudo chmod ugo+rw Desktop
$ cd ~/Desktop

$ .sudo chmod 755 petalinux-v2020.1-final-installer.run
$ ./petalinux-v2020.1-final-installer.run —dir /tools/petalinuxv2020.1

Accept the license conditions.

Source the /tools/petalinux-v2020.1/settings.sh script prior to attempting
to use the Petalinux tools for development.

S source /tools/petalinux-v2020.1/settings.sh

To permanently set this environment variable for the all future terminal
sessions, include the above command near the top of the ~/.bashrc file
using your favorite editor.

Acromag, Inc. Tel: 248-295-0310 -13- www.acromag.com
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3.0 Create PetalLinux Application

Xilinx PetalLinux User Guide

3.1

Create New Petalinux Project

petalinux-create

Petalinux includes and manages the Linux kernel sources and libraries.
There are eight Petalinux commands:

e petalinux-create (create hardware platform)

¢ petalinux-config (configure kernel, applications, system settings)

e petalinux-build (build kernel, file image system)

e petalinux-util

¢ petalinux-package (package boot file with fsbl, bit file etc.)

e petalinux-upgrade

¢ petalinux-devtool

e petalinux-boot

The petalinux commands in bold will be used in the build of the example
application that follows. If you are creating a new project from the Acromag
provided BSP go to section 3.3 petalinux-create and config with BSP else
continue to section 3.1 petalinux-create.

The complete Xilinx PetaLinux User Guide (ug1144) is available from Xilinx
http://www.xilinx.com/cgibin/docs/rdoc?v=Ilatest;d=ug1144-petalinux-
tools-reference-guide.pdf

Creating a project from scratch and not using the Acromag provided BSP will
require also running through the steps given in section 3.9 PetaLinux
helloworld application. When creating a project from scratch sections 3.1,
3.2 are followed. When creating a project from the Acromag BSP sections
3.1 and 3.2 are skipped and the project creation process is started in section
3.3.

The following will create an apzu_304 directory under the current project
directory.

S petalinux-create --type project --name apzu_304 --template zynqMP

lmp@lmp-VirtualBox: ~/APZU_New/apzu304fapzu_304

INFO: Create project: apzu_304

INFO: New project successfully created in fhome/lmp/APZU_New/apzu304/apzu_304
Ilmp@lmp-VirtualBox:~/APZU_New/apzu3ndsS cd apzu_ 3204

3.2

petalinux-config

Continue with petalinux-config as given in the next section.

The following will configure the design with the hardware xsa file generated
by vivado. The APZU_top.xsa must be one directory above the apzu_304
directory as seen below. In this case the APZU_top.xsa must reside in the
~/APZU_NEW/apzu304 directory.

lmp@lmp-VirtualBox:~/APZU_New/apzu304$ cd apzu_304

Acromag, Inc. Tel: 248-295-0310 -14 - WWW.acromag.com
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S cd apzu_304

S petalinux-config --get-hw-description=../

After running petalinux-config, the Petalinux project has been created
based on the .xsa file.

Petalinux includes an automated device tree generator. The device tree
based on hardware design file APZU_top.xsa.

By inspecting device-tree you can look at what Petalinux has detected in the
.xsa file.

PetalLinux includes and manages the Linux kernel sources and libraries.

Kernel build process compiles DTS and DTB and links into kernel image.
The petalinux generated DTS files in the following directory.
<project>/components/plnx_workspace/device-tree/device-tree/

Do not edit the auto generated device-tree files.

User edits are allowed to the system-user.dtsi DTS file in
<project>/project-spec/meta-user/recipes-bsp/device-tree/files/

This allows user overwrite of default parameters and addition of new
parameters. Changes to the system-user.dtsi will not be overwritten by
subsequent petalinux-config. Skip to section 3.4 petalinux-build after
completing this petalinux-config step.

O S ® Imp@Imp-VirtualBox: ~/APZU_New/apzu304/apzu_304

INFO: Create project: apzu_304
INFO: New project successfully created in /home/lmp/APZU New/apzu304/apzu_ 304
lmp@lmp-VirtualBox:~/APZU_New/apzu304$ cd apzu_ 304

Japzu3od/apzu_304% petalinux-config --get-hw-descri

: sourcing build tools
INFO: Getting hardware description...
INFO: Rename APZU_top.xsa to system.xsa
[INFO] generating Kconfig for project
[INFO] menuconfig project
configuration written to /fhome/lmp/APZU_New/apzu304/apzu 304/project-spec/config
sfconfig

*** End of the configuration.
*** Execute 'make' to start the build or try 'make help'.

[INFO] extracting yocto SDK to components/yocto
[INFO] sourcing build environment

[INFO] generating kconfig for Rootfs

[INFO] silentconfig rootfs

[INFO] generating plnxtool conf

[INFO] generating user layers

[INFO] generating workspace directory
lmp@Llmp-VirtualBox:~/APZU_New/apzu304/apzu_3045 [}

Continue with petalinux-build as given in section 3.4.

3.3  petalinux-create and config with BSP

Acromag provided a BSP (board support package) file for each of the APZU
boards the APZU 301, 303 and 304. The BSP contains the project application
helloworld as provided by Acromag. In order to generate the petalinux boot

Acromag, Inc. Tel: 248-295-0310 -15- www.acromag.com
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files with this helloworld application, the steps given here should be
followed.

Start by creating a new project folder. For this example, the apzu301t folder
will be created in our existing APZU_New folder. Copy the apzu301_BSP.bsp
and APZU_top.xsa corresponding to the AZPU 301 to the apzu301t folder.
Then run the following petalinux-create command.

$ petalinux-create -t project -n apzu301 -s ~/APZU_New/apzu301t/apzu301_BSP.bsp
Imp@lmp-VirtualBox:~/APZU_New/apzu30its dir

apzu30l1l BSP.bsp APZU top.x

Ilmp@lmp-VirtualBox:~/APZU_HNew/apzu301it$ petalinux-create -t project -n apzu3el -
s ~/APZU New/apzu301ltfapzu301l BSP.bsp

INFO: Create project: apzu3eil
INFO: New project successfully created in fhome/Llmp/APZU New/apzu301t/apzu301l
lmp@Llmp-VirtualBox:~/APZU_New/apzu301t$s

This will create a project referencing the original BSP Vivado design in this
case for the apzu301 board. The helloworld application will also be provided
as can be seen in the following path:

~/APZU_New/apzu301t/apzu301/project-spec/meta-user/recipes-apps/helloworld
The step to update the design with the xsa file is still needed. This will be
done in petalinux-config. Change directories to the apzu301 folder that was
created in the previous step.
$ cd apzu301
Run the following petalinux-config command:

$ petalinux-config --get-hw-description="~/APZU_New/apzu303t/APZU_top.xsa

Running the following petalinux-config commands will take time and cause

your primary system to lag. After running this first petalinux-config
command, the following will appear on the screen.

Arrow keys navigate the menu. <Enter> selects submenus ---> (or empty
submenus ----). Highlighted letters are hotkeys. Pressing <Y> includes,
<N> excludes, <M> modularizes features. Press <Esc><Esc> to exit, <?> for
Help, </> for Search. Legend: [*] built-in [ ] excluded <M> module < >
-l- ZYNQMP Configuration
{nux Components Selection --->
uto Config Settings --->
-*. Subsystem AUTO Hardware Settings --->
TG Settings --->
RM Trusted Firmware Compilation Configuration --->
MU FIRMWARE Configuration --->
PGA Manager --->
-boot Configuration --->
mage Packaging Configuration --->
irmware Version Configuration --->
Yocto Settings --->
< Exit > < Help > < Save > < Load >

Acromag, Inc. Tel: 248-295-0310 -16 - WWW.acromag.com
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Hit the Esc key two times. Then, if prompted select Yes. Info statements
similar to the following will appear in the terminal.
Ilmp@lmp-VirtualBox:~/APZU_Newfapzu301t/apzu301sS petalinux-config --get-hw-descri
ption=../

INFO: sourcing build tools

INFO: Getting hardware description...

INFO: Rename APZU_top.xsa to system.xsa

[INFO] generating Kconfig for project

[INFO] menuconfig project

*#** End of the configuration.
*** Execute 'make' to start the build or try 'make help'.

[INFO] extracting yocto SDK to components/yocto

[INFO] sourcing build environment

[INFO] generating kconfig for Rootfs

[INFO] silentconfig rootfs

[INFO] generating plnxtool conf

[INFO] generating user layers

[INFO] generating workspace directory

lmp@Llmp-VirtualBox:~/APZU_New/apzu301t/apzu301s [j
It should be noted that the created helloworld application already contains
the Acromag generated c-file. This will be the application that we run. If
desired, the file can be opened and modified. For this example, we will
modify it by adding another right bracket “:-))” to it at the end of the file as
seen below.

You can find the helloworld.c file in the following directory:

apzu301t/apzu301/project-spec/meta-user/recipes-apps/helloworld/files

¢« apzu30lt apzu30l projeckspec meta-user recipes-apps helloworld Files

& Recent
fir Home

[ Desktop

Makefile

[ Documents

printf("Hello World! :-))\n");

return ©;

Save the changes made to the helloworld.c file.
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In the terminal window verify that you are in the following directory
location:

~/APZU_New/apzu301t/apzu301

Run the following petalinux-config commands in order to compile the
changes of the helloworld.c file into the boot files.

$ petalinux-config -c rootfs

A configuration screen similar to the following will appear.

Ilmp@lmp-VirtualBox: ~f/APZU_New/apzu301tfapzu301
Jhome {1mp fAPZU_MNew/apzu301t/apzu3elifproject-specfconfigs/rootfs_config - Config

u

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

submenus ----).

Configuration

Filesystem Packages ---3|
Petalinux Package Groups --->
Image Features ---=

--->

user packages ----

Petalinux RootFS Settings ---=

apps

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

Navigate to apps and verify that the helloworld is included.
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Ilmp@lmp-VirtualBox: ~/APZU_New/apzu301tfapzu301

Jhome/1lmp/APZU_New/fapzu30it/apzu30el/project-spec/configs/rootfs_config - Config
T

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

[N] gpio-demo
[*] helloworld

[ 1 peekpoke

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

Hit Esc 4 times to exit out. Next, execute:
$ petalinux-config -c kernel
This may take a while to run, depending on your system.

If desired, you can modify the kernel configurations at this time. Otherwise,
select Esc twice to exit out of the Kernel Configuration.

A screen similar to what is given below should appear, letting you know that
the kernel was successfully configured.

NOTE: Setscene tasks completed

NOTE: Tasks Summary: Attempted 396 tasks of which 388 didn't need to be rerun an
d all succeeded.

INFO: Updating config fragment fhome/lmp/APZU New/fapzu3®lt/apzu3®l/components/yo

cto/workspace/sources/1linux-xlnx/oe-local-files/devtool-fragment.cfg
[INFO] successfully configured kernel
Imp@Llmp-VirtualBox:~/APZU_HNel pzu3eit/apzu3ois D

Continue with petalinux-build as given in the next section.

3.4 petalinux-build

This step generates a device tree (DTB) file, a first stage boot loader, Zynq
UltraScale+ Arm Trusted Firmware (ATF), U-Boot, Linux kernel, and a root
file system image. This step can take up to 45 minutes to complete.
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3.5 petalinux-package

$ petalinux-build
Continue with petalinux-package as given in the next section.

This step generates a boot image. The boot image can be loaded into the SD
card. When the APZU board is powered up it will boot from the boot image.
The boot image contains the first stage boot loader image, FPGA bitstream,
PMU firmware, ATF, and U-Boot.

Change directory to location of images with following command.

$ cd images/linux
Execute the following command to generate the boot image in .BIN format.
$ petalinux-package --boot --u-boot --format BIN --fpga system.bit

If the image already exists add the —force to allow overwrite of previous
version.
$ petalinux-package --boot --u-boot --format BIN --fpga system.bit --force

@S @ Imp@lmp-VirtualBox: ~/APZU/apzu304/apzu_304/images/linux

t --u-boot --format BIN --fpga system.bit
INFO: sourcing build tools

INFO: File

l.elf"

INFO: File
File

File
File

File

: Generating zyngmp

in

in
in

in
in

in

BOOT

BOOT
BOOT

BOOT
BOOT

BOOT

BIN:

BIN:
BIN:

BIN:
BIN:

BIN:

"fhomef1lmp/APZU/apzu304/apzu_304/images/linux/zyngmp_fsb

"fhome f1lmp/APZU/apzu3®4fapzu_304/images/Llinux/pmufw.elf"
"fhome/1lmp/APZU/apzu304/apzu_304/images/linux/system.bit

"fhome/1mp/APZU/apzu304/apzu_304/images/1linux/bl31.elf"
"/home/1lmp/APZU/apzu304/apzu_304/images/linux/system.dtb

"fhome/1mp/APZU/apzu304/apzu_304/images/linux/u-boot.elf

binary package BOOT.BIN...

***x**¥% ¥{linx Bootgen v2020.1
May 26 2020-14:87:15
** Copyright 1986-2020 Xilinx, Inc. All Rights Reserved.

**** Byild date :

[INFO]

INFO: Binary is ready.
lmp@lmp-VirtualBox:~/APZU/apzu304/apzu_304/images/Llinux$ |

: Bootimage generated successfully

3.6 Adding Files to SD Card

See section 3.8 for the steps
needed to FAT partition an SD

card.

In the VirtualBox pull downs for the Virtual Machine, select
Devices -> USB -> SanDisk MobileMate Micro [9407]

Copy the following files from /pre-built/linux/images/ into the root directory
of the first FAT partition of your SD card:
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o BOOT.BIN
o image.ub
o boot.scr

If your current SD card currently has data in the root partition, run the
following command in your terminal.

Note Imp must be replaced $ sudo rm -r /media/lmp/root/*

with your system directory
The following updates the root partition files on the SD card. Execute the
following from the ./images/linux directory.
$ sudo tar -C /media/lmp/root -xvf rootfs.tar.gz

Run the sync command to flush the Virtual Machine’s cache to the SD card.
$ sudo sync
Close folders and eject the SD card.

Open

boot

Unlock from Launcher

Eject parent drive

3.7 Boot Process

Open a console on your workstation and then start your preferred serial
communication program (e.g., PUTTY, Tera Term, kermit, etc.) with the baud
rate set to 115200 on that console.

Set the boot mode of the board to SD boot.
Plug the SD card into the boards SD socket.
Power on the board.

At the login prompt, use the login root and password root to log into the
Linux system.
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At this point the First Stage Boot Loader has initializes the processor. U-
Boot has passed the device tree to boot the Linux system. The Linux Kernal
initializes system hardware and mount root file system based on device
tree. Custom startup scripts can be used to launches application specific
processes.

3.8 Create FAT Partition SD Card

See Xilinx ugl1144 for additional  Follow these steps to prepare an SD card for you boot files.
details.

1) Insert the SD card into your USB SD card reader of your computer.

2) lIgnore any file explorer pop ups and messages that appears related
to the card being inserted.

3) Inthe VirtualBox pull downs for the Virtual Machine, select Devices -
> USB -> -> SanDisk MobileMate Micro [9407].

4) The contents of the card will pop up in File Explorer Window
as well as register to the side bar of your Ubuntu Virtual
Machine.

5) Close any File Explorer pop ups.

6) Open aterminal window. => Press Ctrl + Alt + t simultaneously to
open a new terminal.

7) Interminal window type
Sls /dev/sd*

8) Asyou can see there are only two devices shown sda and sdb
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lmp@lmp-VirtualBox:~/APZU_New/apzu304/apzu_304/images/linux$ 1s fdev/sd*

Jdev/sda [fdev/fsdal [fdev/fsda2 [dev/fsda5 [fdev/sdb [dev/sdb1l
Imp@lmp-VirtualBox:~/APZU_New/apzu304/apzu_304/images/Llinux$s

9) If your Virtual Machine process configured a SINGLE hard drive is
should be /sda; thus, we can assume that /sdb is the SDCARD.

If you are unsure or your configuration has more partitions, remove
the SDCARD and re-run the Is command to determine which is the
SDCARD.

10) In terminal window type
S sudo fdisk /dev/sdb

11) Type p to see a list of existing partitions. Your card might show
something different then that shown below.

lmp@lmp-VirtualBox:~/APZU_New/apzu304/apzu_304/images/linuxS sudo fdisk /fdev/sdb
[sudo] password for lmp:

Changes will remain in memory only, until you decide to write them.
Be careful before using the write command.

Command (m for help): p

Disk [dev/sdb: 14.9 GiB, 16022241280 bytes, 31293440 sectors
Units: sectors of 1 * 512 = 512 bytes

Sector size (logical/physical): 512 bytes / 512 bytes

I/0 size (minimum/optimal): 512 bytes / 512 bytes

Disklabel type: dos

Disk identifier: @x00000000

Device Boot Start End Sectors Size Id Type
J/dev/sdb1 8192 31293439 31285248 14.9G < W95 FAT32 (LBA)

Command (m for help): |}

12) If you have partitions, delete them.
press d and select each as seen below.

Command (m for help): d
Selected partition 1
Partition 1 has been deleted.

command (m for help): |

13) Make selection n, then type p for primary, 1 for the first partition,
2048 (or just enter), finally +1G
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Command (m for help): n
Partition type
p primary (@ primary, ® extended, 4 free)
e extended (container for logical partitions)
Select (default p): p
Partition number (1-4, default 1): 1

First sector (2048-31293439, default 2048): 2048
Last sector, +sectors or +size{K,M,G,T,P} (2048-31293439, default 31293439): +1G

Created a new partition 1 of type 'Linux' and of size 1 GiB.

command (m for help): [}

14) As this will become our BOOT partition, we will need to mark it as
such by typing a

15) Create the second partition that will be used by the ROOTFS. Make
selection n, then type p for primary, 2 then press ENTER twice. This
selects the rest of the card’s memory for the second partition.

16) Type p to check the new partitions. It should look similar to the
following.

Command (m for help): p

Disk /dev/sdb: 14.9 GiB, 16022241280 bytes, 31293440 sectors
Units: sectors of 1 * 512 = 512 bytes

Sector size (logical/physical): 512 bytes / 512 bytes

I/0 size (minimum/optimal): 512 bytes [/ 512 bytes

Disklabel type: dos

Disk identifier: 0x00000000

Device Boot Start End Sectors Size Id Type
/dev/sdb1 * 2048 2099199 2097152 1G 83 Linux
/dev/sdb2 2099200 31293439 29194240 13.9G 83 Linux

command (m for help): [}

17) Type w to quit. This will write the new table configuration.
18) If you get the following error, continue to step 19.

Command (m for help): w
The partition table has been altered.
Calling ioctl() to re-read partition table.

The kernel still uses the old table. The new table will be used at the next rebo
ot or after you run partprobe(8) or kpartx(8s).

19) $ umount /dev/sdb1
S umount /dev/sdb2
S sudo fdisk /dev/sdb
Type p (see list of existing partitions)
Type w (quit fdisk)
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20) Format the boot partition as FAT32 and ROOTFS partition as EXT4
S sudo mkfs.vfat -F 32 -n boot /dev sdb1
$ sudo mkfs.ext4 -L root /dev sdb2

lmp@Llmp-VirtualBox:~/APZU_New/apzu304fapzu_304/images/1linux$ sudo mkfs.vfat -F 3
2 -n boot fdev/sdb1
mkfs.fat 3.0.28 (2015-05-16)
mkfs.fat: warning - lowercase labels might not work properly with DOS or Windows
Imp@lmp-VirtualBox:~/APZU_New/apzu304/apzu_304/images/linux$ sudo mkfs.extd4 -L r
oot /dev/sdb2
mke2fs 1.42.13 (17-May-2015)
Creating filesystem with 3649280 4k blocks and 913920 inodes
Filesystem UUID: 022e8d77-fec7-4d36-b137-55c250fd26ce
superblock backups stored on blocks:
32768, 98304, 163840, 229376, 294912, 819200, 884736, 1605632, 2654208

Allocating group tables: done

Writing inode tables: done

Creating journal (32768 blocks): done

Writing superblocks and filesystem accounting information: done

Lmp@Llmp-VirtualBox:~/APZU_New/apzu304/apzu_304/images/linux$ |

3.9 Create the PetaLinux helloworld application

To add the helloworld application the Petalinux create command is used.
The application is located: <project-root>/project-spec/meta-user/recipes-
apps/myapp

Change directories to the location of the build, components, image, and
project-spec folders (as seen below).

$ cd apzu_303

lmp@lmp-VirtualBox:~/APZU_New/apzu303s dir

apzu_303 apzu303 BSP.bsp APZU top.xsa
lmp@lmp-VirtualBox:~/APZU_New/apzu303$ cd apzu_ 303

lmp@lmp-VirtualBox:~/APZU_New/apzu303/apzu_3035 dir
build components config.project 1images project-spec
Imp@lmp-VirtualBox:~/APZU_New/fapzu303fapzu_3035

To create a new software application, that will also be enabled in the root
filesystem configuration, so that it will become part of the installed
Petalinux boot image run the following

$ petalinux-create -t apps --template ¢ --name helloworld --enable

(Note: If you decide to change the name of the application, make sure to use
lower case letters.)
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Imp@lmp-VirtualBox:~/APZU_New/apzu apzu_3035 petalinux-create -t apps --templ
ate ¢ --name helloworld --enable

INFO: Create apps: helloworld

INFO: New apps successfully created in /home/lmp/APZU New/apzu303/apzu 383/proje
ct-spec/meta-user/recipes-apps/helloworld

INFO: Enabling created component...
INFO: sourcing build environment
INFO: silentconfig rootfs

INFO: helloworld has been enabled
lmp@lmp-VirtualBox:~/APZU New

The new custom application can be found with its created files in the
following directory:

apzu303/apzu_303/project-spec/meta-user/recipes-apps/helloworld

helloworld

¢ apzu303 apzu 303 projectspec meta-user recipes-apps helloworld

) Recent

r Home J

B Deskt Files helloworld.bb README
esktop

The created application already contains a template-generated c-file. If
desired, the file can be opened and modified. This program has been
modified to include the PCle bus ingress setup. It also includes code to write
the first 16 locations to the PL BRAM. Additionally, it includes code to
activate the two LED present on the board. Finally, it ends by printing "Hello
World! :-))".

Change directories to
apzu303/apzu_303/project-spec/meta-user/recipes-apps/helloworld/files
Open the helloworld.c file using gedit. The completed helloworld.c code is
given in the petalinux directory of the EDK design.

To compile and helloworld application and build into the PetaLinux boot
system you need to perform the following.

Type the following into the terminal window.
$ c¢d ~/APZU_New/apzu303/apzu_303
Then type the following command.

$ petalinux-config -c rootfs
The following configuration screen should appear.
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Ilmp@lmp-VirtualBox: ~/APZU_New/apzu303/apzu_303

fhome /1mp/APZU_New/apzu303fapzu_303/project-specfconfigs/rootfs_config - Config

u
Configuration 7
Arrow keys navigate the menu. <Enter> selects submenus ---> (or empty
submenus ----). Highlighted letters are hotkeys. Pressing <Y=>
includes, <N> excludes, <M> modularizes features. Press <Esc><Esc> to
exit, <?> for Help, </> for Search. Legend: [*] built-in [ ]

| | Filesystem Packages --->

Petalinux Package Groups --->
Image Features --->

apps -- -

user packages  ----

Petalinux RootFS Settings ---=

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

Navigate to apps and verify that the helloworld is included and selected.

[M] gpio-demo

[*] helloworld
[ 1 peekpoke

Press the Esc key four times to exit out.

Next, type the following into the terminal window.

$ petalinux-config -c kernel

This may take a while to run, depending on your system.

If desired, modify the kernel configurations. Hit Esc twice to exit out of the
Kernel Configuration.
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Terminal

.config - Linux/arm64 5.4.0 Kernel Configuration
Linux/farmé4 5.4.0 Kernel Configuration ~
Arrow keys navigate the menu. <Enter> selects submenus ---> (or empty ||
submenus ----). Highlighted letters are hotkeys. Pressing <Y=>

includes, <N> excludes, <M> modularizes features. Press <Esc><Esc> to ||
exit, <?> for Help, </> for Search. Legend: [*] built-in

#*%% Compiler: aarch64-xilinx-linux-gcc (GCC) 9.2.0 **¥%
General setup ---=
[*] Support DMA32 zone
Platform selection --->
Kernel Features --->
Boot options ---=
Power management options ---=
CPU Power Management --->
Firmware Drivers ---=
[ 1 ACPI (Advanced Configuration and Power Interface

Support --

<Select> < Exit = < Help = < Save > < Load =

[INFO] successfully configured kernel should appear, letting you know that
the kernel was successfully configured.

Now, type the following in the terminal window.
$ petalinux-build

This could take more than ten minutes depending on your system. If a
warning (such as is shown below) occurs, it can be ignored. This is where
compile errors can show up in you helloworld.c program. The errors cannot
be ignored and must be corrected.
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@2 E Imp@lmp-VirtualBox: ~/APZU_New/apzu303/apzu_303

[INFO] successfully confiqured kernel
lmp@lmp-VirtualBox:~/APZU_MNew/apzu303/apzu_3035 petalinux-build
INFO: sourcing build tools
[INFO] building project
[INFO] sourcing build environment
[INFO] generating user layers
[INFO] generating workspace directory
INFO: bitbake petalinux-image-minimal
Loading cache: 100% |#HHHH#tHi AR HahaEa | Time: 0:00:01
Loaded 4230 entries from dependency cache.
Parsing recipes: 100% |##HHHHHNHHRHE RN | Time: 0:00:05
Parsing of 2962 .bb files complete (2960 cached, 2 parsed). 4231 targets, 169 sk
ipped, © masked, ©® errors.
NOTE: Resolving any missing task queue dependencies
f M € dpZu ME

I [ [
Initialising tasks: 100% |##sgaduHHHEEHEHHETTE T HHHEaEEHH | Time: 0:00:04
Checking sstate mirror object availability: 100% |#u#ausas#####ny| Time: 0:00:06
Sstate summary: Wanted 158 Found 18 Missed 140 Current 856 (11% match, 86% compl
ete)
NOTE: Executing Tasks
NOTE: Setscene tasks completed
NOTE: linux-xLlnx: compiling from external source tree /home/lmp/APZU_New/apzu303
J/apzu_303/components/yocto/workspace/sources/linux-xlnx
NOTE: Tasks Summary: Attempted 3626 tasks of which 3157 didn't need to be rerun
and all succeeded.

Summary: There was 1 WARNING message shown.

INFO: Successfully copied built images to tftp dir: ftftpboot
[INFO] successfully built project
Imp@Llmp-VirtualBox:~/APZU_New/apzu303fapzu_303%

Complete steps given in section 3.5 to run petalinux-package.
Complete steps given in section 3.6 to add boot files to SD card.

Complete steps given in section 3.7 to test boot using the SD card.

3.10 Running the helloworld application

After booting to Petalinux and signing in with user root and password root,.
Type the cd to /usr/bin and Is commands to the terminal window as shown
below.

Scd /usr/bin
Sls
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Identify the helloworld application as seen below.

Below is a screen capture of the Window OS APZU demonstration program.
The windows OS example program will print the following to the screen.
Has the PetaLinux ingress program already been run for this board since system start [Y/N]?:

Answer n and select return.

You will be directed to run the helloworld application at this time.

At the petalinux putty terminal enter the following:

$ cd /usr/bin

$ helloworld

Then press any key to continue back at the windows OS example design.
APZU main menu

Demo information
APZU board

Enter selection: 2

1 APZU-303 board(s) found

Select the configuration this board is using
1. Bare Metal

2. Petalinux

Enter selection: 2

Has the Petalinux ingress program already been run for this board since system start [Y/N]2:

Please run the helloworld Petalinux application now.
Then press any key to continue.

APZU-303 board © opened (Slot @, Site A).

APZU main menu

The helloworld program will run and display the output to the screen.
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program. For example, see section 3.12 which illustrates read of the BRAM.

3.11 Linux GPIO

Demonstration of access to APZU LEDs is demonstrated using a few Linux
base methods.

Notice in schematic image below that the LEDs are controlled with Zynq
MI046 and MI047 pins.

Ve 33 vee 3v3
VCC 373
R185 R&4 R82
24.?K €255 §255
- VCC 3V3 o
DS3 Ds1
TS ATV R186 AGSAW
Y XZMGS4W-1 e P XZMGS4W-1
> N
b b
Open-drain output interrupt from Power Chip B a
PS MIO51 C13 gg PMIC IRQ 4
PS_MIOS0_A13 —poo—X
PS_MIO49 D13 =5
PS_MIQ4S_A12 —=—u
PS_\[[(C-)]i?_Blz B12 LED Testl
— — 2 2
PS MIO46 C12 gh ==L T
PS_MIO45_All —577 MIO45 UART1 RX >3
PS_MIO44 Bll —1o MIO44 UART1 TX >3
PS MIO43 E13 ——X

The pins are access at base_gpio + offset, or 338 + 46 = 384 (LED DS1), or
338 + 47 =385 (LED DS3).

A value of “1” will turn LED off  Test LED control using Linux echo command as shown below.

and a value of “0” will turn LED

on echo 384 > /sys/class/gpio/export

echo out > /sys/class/gpio/gpio384/direction
echo 0 > /sys/class/gpio/gpio384/value

echo 1 > /sys/class/gpio/gpio384/value

echo 384 > /sys/class/gpio/unexport echo 384 >
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echo 385 > /sys/class/gpio/export

echo out > /sys/class/gpio/gpio385/direction

echo 0 > /sys/class/gpio/gpio385/value

echo 1 > /sys/class/gpio/gpio385/value

echo 385 > /sys/class/gpio/unexport

Another method is direct access to GPIO device registers with /dev/mem

The ZYNQMP GPIO controller is at address OxFFOAO0QO in the device tree.
LED pin 46 is controlled via bit 20 and LED pin 47 is controlled via bit 21.
S cd /usr/sbin

Enable ports

$ devmem OxFFOA0248 w 0x300000

Set Direction to output

$ devmem 0xFFOA0244 w 0x300000

Write date O to turn LED on.

$ devmem OxFFOA0044 w 0x0

Write date 1 to turn LED off.

$ devmem 0xFFOA0044 w 0x300000

Also the following code is included in the helloworld.c file provided by
Acromag. This code also activates the LEDs.

// activate LED DS3 with at 385 and LED DS1 at 384

fd = open("/sys/class/gpiofexport", O_WRONLY);
write(fd, "384", 4);
close(fd);

// write to the direction register so all the GPIOs are on output to drive LEDs

fd = open("/sys/class/gpio/gpio384/direction”, O_WRONLY);
write(fd, "out", 4);
close(fd);

fd = open("/sys/class/gpio/gpio384/value”, O_WRONLY);
write(fd, "e", 2);
close(fd);

fd = open("/sys/class/gpiofexport", O_WRONLY);
write(fd, "385", 4);
close(fd);

fd = open("/sys/class/gpio/gpio385/direction”, O_WRONLY);
write(fd, "out", 4);
close(fd);

fd = open("/sys/class/gpio/gpio385/value”, O_WRONLY);
write(fd, "8", 2);
close(fd);
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3.12 Access to PL Digital 1/O Ports

The digital 1/0 ports present in the PL programmable logic of the FPGA can
be accessed from petalinux user space using the devmen and mmap
functions.

BRAM and mmap The helloworld application illustrates use of the mmap function to access the
BRAM. The first 16 bytes are written and then verified via read of the same
location using the PCle bus.

ptr_AXI =

mmap(NULL, pgsize, PROT_READ | PROT_WRITE | PROT_EXEC, MAP_SHARED, fdm, (off_t)ba_AXI );
if (ptr_AXI == MAP_FAILED) {

printf("mmap: %s (%d)\n", strerror(errno), errno);

close(fdm);

return -1;

}

plmp = (uint32_t *) (ptr_AXI + offset_AXI + 0x40800);
*plmp = 0x1234567;

plmp = (uint32_t *) (ptr_AXI + offset_AXI + 0x4004);
*plmp = OxB9ABCDEF;

plmp = (uint32_t *) (ptr_AXI + offset_ AXI + 0x4008);
*plmp = Ox33337777;

plmp = (uint32_t *) (ptr_AXI + offset_AXI + 0x400C);
*plmp = OXASASASAS;

The 16 bytes written to BRAM by the helloworld application can be verified
usng the PCle interface to the BRAM. As seen below the view of the BRAM
verfies that these values have been correctly written. To view the BRAM
select option 10 followed by option 2.
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BRAM and devmem

# | C\Users\Acromag\Desktop\APZU\binarnes

mw -
W Wm W,
> m O w0
3 DO W

> M
w e

0 1A
2
MFLV D4V

3 WO W iN -

<9
=

- A

"

Block 1

100000000 :
00000010:
00000020

00000030

00000040:
00000050
00000060
00000070

00000000
00000000
00000000
00000000
00000000
00000009
00000000

89ABCDEF
00000000
00000000
00000000
00000000
00000000
00000000
20000000

33337777
20000000
00000000
20000000
00000000
00000000
00000000
00000000

for Next,

O view

BRAM in the PL of the FPGA.

(1 -

128):

AWin3AAPZUDemo. exe

The following illustrates use of devmem when reading the contents of the

The BRAM is accessed at AX| address 0OxA0O004000 to OXxAOOQ7FFF. This test
also utilized the PCle interface to the APZU to load the first seven locations
of BRAM with 0, 1, 2, 3, 4, 5, and 6 as seen below.
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®  C\Users\Acromag\Desktop\APZU\binanes\ Win32\APZUDemo.exe

Enter selection: 1

11 Block RAM
y start of block and value count
lection: 2
r offset from beginning of buffer (© - 3FF(C):
r number of values to modify (© - 4096): 7

Wmmmin -

|
i

FP:U Block RAM Menu

| 1. Change data width: DWORD (32 bit)
| 2. View Block RAM

| 3. Fill Block RAM

99. Return to previous menu

Enter selection: 2

{ is displayed in 128 byte blocks

lock 1 out of 128
2000000 : 000000 PORO0001 00000002
00010: 00000004 000PEEOS ©ROBR6
100000020: 00000000 00000000 0ROV
1D00C0030: 2P0P0000 00RO 00000000
beeeeeae: 00000000 000000 00000000
. 00000000 00000000 200
50: 00000000 00000000 0000
. 00000000 00000000 0RO

nter "E° to exit, 'N' for Next,
or the block number to view

The devmem command is then used to read these same memory locations,
from the petalinux command prompt, as seen below.
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DDR Memory The following illustrates use of devmem when reading the contents of the
DDR memory.

The DDR memory is accessed at AXI address 0x01000000 to OxO100FFFF. A
64K byte memory space of the DDR is accessible starting at address
0x01000000. This test also utilized the PCle interface to the APZU to verify
the contents of the DDR memory.

The contents of the DDR memory are read using the PCle interface to the
APZU as seen below.
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CA\Usens

System Monitor

Board Information

. Block RAM menu
. DDR RAM menu

. Memory Access Menu

Exit

Enter selection: 11

APZU DDR RAM Menu

. Change data width: DWORD (32 bit)

. View DDR RAM
Fill DDR RAM

. Return to previous menu

Enter selection: 2

Acromaqg\Desktop\APZU\binanes\Win3/Z

| is displayed in 128 byte blocks

lock 1 out of 512
: 656C6966
: 00000050
: 9152EASe
: 00000020
: 91573DD@
: 9153eC70
: 91S7EF10
. 00000000

' to exit,

45500073
00000000
00000055
00000000
00000055
00000055
00000055
00000000

62737500
00000181
B949EBCS
00000040
00000000
91528080
00000000
00000041

‘N' for Next,
or the block number to view

APZUDemo.exe

0064695F
00000000
0000007F
00000000
00000000
00000055
00000000
00000000

The devmem command is then used to read the first four memory locations

as seen below.

Digital I/O
the addresses given below.

The digital 1/0 ports can be access using devmem as demonstated above at
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See the APZU user manual for
the usable bits of these
registers.

3.13 Test of Ethernet

AXI Base Address Bit(s) Description
0xA000 0000 31:0 | Global Interrupt Register
0xA000 0004 31:0 | Location in System Register
0xA000 0008 31:0 | Digital Input/Output Register
0xA000 000C 31:0 | Digital Direction Control Register
0xA000 0010 31:0 | Interrupt Enable Register
0xA000 0014 31:0 | Interrupt Type Register
0xA000 0018 31:0 | Interrupt Polarity Register
0xA000 001C 31:0 | Interrupt Status Register
0xA000 0020 31:0 | NOT USED
0xA000 0024 31:0 | NOT USED
0xA000 0028 31:0 | NOT USED
0xA000 002C 31:0 | RS485 Data Register?
0xA000 0030 31:0 | RS485 Direction Control Register?
giﬁggg 8(112:9 31:0 | NOT USED
0xA000 0200 31:0 | Firmware Revision Register
giﬁggg (ﬁgﬁ > 31:0 | NOT USED?

Note 1: RS485 is only available on the APZU-303 model.

To demonstration functional operation of the Ethernet port, the ping test
can be used as illustrated below.

Running a ping test will report the time it takes for a small data set to be
transmitted from the APZU to a server on the Internet and back to your
device again. Ping performs a to two-way latency round-trip delay test.

Below is image of results testing ping from APZU to the Acromag website.
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3.14 Test of USB
Demonstration functional operation of the USB port is illustrated below with
use of cat command. The cat (short for “concatenate”) command is one of
the most frequently used command in Linux like operating systems. The
command cat allows us to create single or multiple files, view contents of
file, concatenate files and redirect output in terminal or files.
Run Isusb without a USB thumb drive in the breakout panels USB port.

Isusb

Place USB thumb drive into the breakout panels USB port and then run Isusb
again. Notice a new device is detected as seen below.

Acromag, Inc. Tel: 248-295-0310 -39- www.acromag.com



APZU PetaLinux

USER’S MANUAL

Run the mount command as seen below and notice the media/sdal device.

mount

cd to the USB device and list the files present on the device as shown below.
cd /run/media/sdal

Is

Using the cat command create a new text file named file_write3.txt.

Run the following:
cat > file_write3.txt

The file_write3.txt will take input from the user. Type the following text into
file_write3.txt.
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This is the first line in file_write3.txt!
This is the second line.
To exit use.

CTRL+d

You can display the contents of the file_write3.txt file with
cat file_write3.txt

Running Is again will display the contenst of the USB drive with the new
file_write3.txt file included as seen below.
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3.15 Test of 12C

f—] fprintf (stderr,

The 12C interface is used to communicate with the ethernet MAC and Power
Chip PMIC device.

The IIC link to the ethernet MAC can be used to read the ethernet MAC ID.
The Linux provided i2ctransfer function can be used to read the ethernet
MAC ID. In addition, the i2ctransfer function can be used to write the IIC
EEPROM device. The default device address of the ethernet MAC is 0x50.

The default device address for PMIC is OX5E.

An example of read and write to the ethernet MAC using i2ctransfer is given
below. For example, the following command can be used to read the IIC
EEPROM MAC at 0x50.

S cd /usr/sbin

S i2ctransfer 0 w1@0x50 0xO0 r8

See results given below after running the provided example given in the
instructions above.
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