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Introduction

This document describes a Zynq UltraScale+ PCle Root Complex design implemented and tested on the
Avnet UltraZed-EV SOM + EV Carrier development board.

The Zynq UltraScale+ (ZU+) All Programmable System on Chip (SoC) includes the serial transceivers
and an Integrated Block for PCI Express that can be configured as an Endpoint or Root Port, compliant to
the PCI Express Base Specification Revision 2.1. The Root Port can be used to build the basis for a
compatible Root Complex, to allow custom communication between the ZU+ SoC and other devices via
the PCI Express protocol, and to attach ASSP Endpoint devices such as Ethernet Controllers or Wireless
Adapters to the ZU+ SoC. This example describes a PCle Root Complex System on an Avnet
UltraZed-EV platform with the existing Xilinx IPs and standard Linux software drivers. Connectivity with an
off the shelf Ethernet NIC endpoint card is demonstrated with this design.

The Zynq UltraScale+ (ZU+) SoC integrates a quad-core ARM Cortex-A53 based processing system (PS)
and Programmable Logic (PL) in a single device. This example design demonstrates the ZU+ device
being used as PCI Express Root Complex System and it shows the following components working
together on UltraZed-EV development board platform.
Zynq UltraScale+ Processing System with integrated PCle Root Complex interfacing with

e External 4GB DDR4 memory

e Software drivers (installed on Linux running on the UltraZed) to enumerate and exercise a PCI

Express Endpoint connected to the Root Complex System.

The intent of this design is to provide basic use cases for customers to build their own applications. The
example will be a building block for designs which use the PCI Express link for passing control/data from
Zynq UltraScale+ PS to a PCle endpoint.

DISCLAIMER: This tutorial is provided for reference/educational purposes only and may not reflect results
observed with other test equipment.

There are a number of factors which can impact Ethernet network performance and throughput in addition
to transmission overheads, including latency, packet size, and system caching such that the calculated
throughput typically does not reflect the maximum achievable throughput. As a result, the throughput over
the Ethernet network can be substantially lower than the theoretical limits.
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Design Objectives

This UltraZed tutorial offers system developers an example of how to:
e Target a prebuilt Xilinx release of PetaLinux to UltraZed

e Launch PCle and Ethernet performance tests on Zynq UltraScale+ platform using a test script
running a prebuilt open source Linux build created with Xilinx PetaLinux Tools

Experiment Setup

This tutorial builds upon the concepts and lab activities of the Avnet UltraZed Tutorials which cover the
use of Xilinx Vivado Design Suite in creating/testing a basic Zyng UltraScale+ MPSoC hardware platform
and running software applications. Please refer back to this reference material on the UltraZed
community website for further information on how to configure the underlying UltraZed hardware platform.

The experiments in this tutorial use the following Linux applications:
iperf3 - This utility measures maximum achievable throughput on TCP/IP networks

For the example PCle and Ethernet test configuration that was used in this tutorial, see the section
later in this document for further information.

The instructions in this tutorial assume that the cross build platform is an Ubuntu 16.04 LTS installation

running in a virtual machine on an x86-based host. Though other systems may work using the same or
similar instructions, those systems are not supported.
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Example Design Requirements

Software
The software used to test this reference design is:

e Ubuntu 16.04 LTS 64-bit Desktop

o VirtualBox v5.1.30 virtual machine

o Windows-7 64-bit host OS
e Xilinx Vivado Design Suite 2017.4 (Design Edition)
e Xilinx PetaLinux 2017.4

e Git SCM toolset (version used for this tutorial is v2.7.4)

Hardware
The hardware setup used to test this reference design includes:

o UltraZzed-EV SOM (AES-ZU7EV-1-SOM-I-G) and EV Carrier Card (AES-ZUEV-CC-G)
e Lenovo ThinkPad T420 Laptop
o Intel® Core i5-2540M CPU - 2.60 GHz
o 4GB DDR3 Memory
o SD card slot on PC or external USB SD card reader
e USB cable (Type A to Micro-USB Type B)
e 8GB MicroSD card
o CAT-5E Ethernet cable
e Broadcom “TIGON3” “BCM5751” (BCM95721A211) PCle Ethernet NIC

o https://www.amazon.com/Broadcom-BCM95721A211-PCI-E-Network-
Adapter/dp/B001G2K18M

o https://www.newegg.com/Product/Product.aspx?ltem=14U-004V-00034
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Experiment 0: Setting Up the UltraZed SOM with Carrier Card
UltraZed-EV with EV Catrrier Card

Refer to the following figure and perform the following steps to set up the board when using the
Ultrazed-EV and EV Carrier.

PL Config Boot
USB UART microSD PCle Port DONE Mode

n 116 D2 Switches

" AVNET

UitraZod-EV Camer Card]

1. Plug the UltraZed-EV SOM onto the EV Carrier Card via JX1/JX2/JX3 connectors and connect the
fan to the fan header (JP14) on the EV Carrier Card.

2. Set the Ultrazed-EV SOM Boot Mode switch (SW2) (MODE[3:0] = SW2[1:4]) to OFF, ON, OFF,
and ON positions (Boot Mode set to SD card, MODE[3:0] = 0x5).

3. Connect the USB-UART port on the EV Carrier Card (J21) to a free USB port on your PC.
4. Insert the PCle Ethernet NIC into the PCle slot connector (J16).

5. Connect the 12V power cable, but do not turn on the board yet.
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Experiment 1. Setup Linux for UltraZed

The experiments in this tutorial are based upon the Linux build that is provided by Avnet as part of the
UltraZed-EV PetalLinux 2017.4 Enhanced BSP available here. For your convenience the SD card
bootable binaries are included with this design tutorial.

1. Copythe BOOT.BIN and image.ub files from the accompanying archive into the root folder of the
microSD card.

File Edit View GCo Bookmarks Help
M:f Projects 2018 UltraZed  UltraZed_PCle_Root_C..._Tutorial PLNX2017_4
i ® Recent Name A  Size Type Modified Owner Permissions
£Y Home 3 g doc 2items Folder Jun 11 root drwxrwx—
| E Desktop >g Reference 1item Folder May 4 root drwxrwx—
: D Documents vg sd_boot_files 1item Folder 13:3: rook drwxrwx—
s Downloads = —.'_ UZTEV_EVCC 2items Folder 13:31 root drwxrwx—
dd Music ‘ BOOT.bin 20.3MB Program  May 30 root -TWHIWE—
[31 Pictures ‘ image.ub 38.6MB Program  May 30 rook TWHEIWE—
Ml Videos
@ Trash
M sF TEMP =
M <f Projects -
@2 Network
@ Computer
E Connect to Server
i
“UZTEV_EVCC" selected (containing 2 items)

Replace any existing versions of these files that may already be on the microSD card.

2. Insert the microSD card, prepared using the steps above, into the UltraZed Carrier microSD card
cage.

3. Set the UltraZed Carrier power switch to the ON position. The UltraZed system will power on and
the Power Good LED should illuminate.

4. Launch a terminal program with the 115200/8/n/1/n settings. For the example output shown here,
gtkterm was used. For information on setting up gtkterm to use with the UltraZzed USB-UART
port, see the section Appendix Il: Troubleshooting Serial Connection later in this document for
further information.
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5. You should observe terminal output from U-Boot and then Linux output appear in the gtkterm
window.

File Edit Log Configuration Contre

Reading MAC ID from target EEPROM at 0x31 on bus iZc-2

Fetrieved MAC ID 34:10:ec:63:1f:28 from target EEFROM

Metworking interfaces configuration file detected

[ 9.703929] IPv6: ADDRCONF (NETDEV_UP): ethO: link is not ready

Configuring network interfaces... udhcpc (vl.24.1) started

Sending discover...

[ 11.334677] random: crng init done

Sending discover...

Sending discover...

MNo lease, forking to background

done.

Starting system message bus: dbus.

Starting Dropbear 55H server: Generating key, this may take a while...

Fublic key portion is:

ssh-rsa AAAABR3NzaClyc2EAAARADAQABARABRAQCAgFLSaK6ScIgxzlbKl0sS5I+agwedbwif+Paud,/BJz0MZQ
OneJ7uNKCanRnlQjdd3LEN3nlTGNVYdXz7mNquYCALXMd4L5+wwd0OhdETERSIe2hBghdhdybCNond2dmmXQ
Bu7uBviuj4dmTCOyhB+Bqld6AwiWBLNz4a7VUBEPtsCohOULobvLHEfITzfR4zCS58TaimL+MxfEqwvIWHiZE6(Q
XozFNkShTQ65/tBRYbhgsLyIdU6F1G30pJF8530DxQozALSyux5vBLSo+kX5e2kDZomKLaTM3WHEZegkbB8Yh
+Y¥CXEyIfMSup3lmBudE jePwyeGZbphh3eg74opGxQma jGicHY root@uziev-evcc—sd-oocb-2017-4
Fingerprint: md3 71:f6:c8:81:70:0d:02:6d:77:d3:d1:80:%97:4f:da:%e

dropbear.

Starting syslogd/klogd: done

Starting tcf-agent: OK

Petalinux 2017.4 uzJlev-evcc-sd-ocob-2017-4 /fdev/ttyPS0

uz7ev-evecc-sd-oob-2017-4 login: I

Jdev/tyUSB3 115200-8-N-1 RTS
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Experiment 2: Verify that the PCle NIC is Recognized

Now that the embedded target software has been setup and UltraZed is booted with Linux to a login
prompt, the file Read/Write Tests can be launched on the attached SATA drive.

1. Use the terminal window to enter the login root along with password root in order to gain access

2. Check the PCle device enumeration to verify that the Ethernet NIC is recognized and that the
Ethernet interface is functioning correctly. If the eth1 device listing does not appear as expected,
verify your PCle Ethernet NIC installation and Ethernet cable connection matches the one shown
in Appendix |: Troubleshooting Ethernet Connection.

# lspci

File Edit Log Configuration Controlsignals View Help

root@uziev-evcc-sd-oob-2017-4:~#
root@uzlev-evcc—sd-oob-2017-4:~# lspci
00:00.0 PCI bridge: Xilinx Corporation Device dOZzl

01:00.0 Ethernet controller: Broadcom Corporation MHetXtreme BCM3731 Gigabit Etherne
t PCI Express (rev 01)

root@uziev-evcc—-sd-oob-2017-4:~# I

3. ltis also helpful to examine the Linux kernel boot messages to confirm the PCle Ethernet NIC
interface (ethl) was recognized successfully.

# dmesg | grep ethl

File Edit Log Configuration Controlsignals View Help

root@uziev-evcoc—sd-oocb-2017-4:~#

roct@uziev-evcc—-sd-cob-2017-4:~# dmesg | grep ethl

[ 2.463173] tg3 0000:01:00.0 ethl: Tigon3 [partno(BCM$3751A519%) rev 4001] (PCI E
xpress) MAC address 00:10:18:06:10:87

[ 2.463202] tg3 0000:01:00.0 ethl: attached PHY is 5750 (10/100/1000Base-T Ether
net) (WireSpeed[1l], EEE[O0])

[ 2.463226] tg3 0000:01:00.0 ethl: RXcsums[l] LinkChgREG[O0] MIirg([O0] ASF[0] TSOc
apll]

[ 2.463248] tg3 0000:01:00.0 ethl: dma_rwctrl[76180000] dma_mask[64-bit]
root@uziev-evcoc-—sd-oocb-2017-4:~# I
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Experiment 3: Install iperf3 in the Ubuntu Virtual Machine

The Ethernet performance test runs the iperf3 application to test the achievable Ethernet throughput. The
iperf3 application works by setting up a server on one end and a client on the other end of the connection.
This requires that iperf3 also be installed in the Ubuntu Linux host.

1. Connect the Ubuntu Linux host to the internet.

2. Open a Ubuntu command window and use the Linux apt package manager utility to install iperf3:

$ sudo apt install iperf3

Terminal File Edit View Search Terminal Help

longer required:
Lnux-headers
linux-image-4.4.0-2

g data
ng te un

Setting up ip
trainingBubuv1604:
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Experiment 4. Running iperf3 Ethernet Tests

1. Use the same command window as in the previous step to determine the IP address assigned to
the Ubuntu Linux host.

$ ifconfig ethO

trainin
training
ethé

fdad

H
NIN T HTU:1
B r 1

-queuelen:i
(78.3 )} TX bytes:166 {1.6 MB)

training@ubuviead:-5 I

In this case the IP address of the Ubuntu host is set to 192.168.1.117. This may be different for
your network.

2. Use the GtkTerm serial terminal to enable the ethl Ethernet interface on the PCle NIC. You may
first see a message that the “link is not ready”. You may safely ignore this message.

# ifup ethl

File Edit Log Configuration Control signals View Help

root@uziev-evcc—sd-oob-2017-4:~% ifup ethl

[ 336.478463] IPve: ADDRCONF (NETDEV_UP)}: ethl: link is not ready
udhcpc (v1.24.1) started

Sending discover...

Sending discover...
[ 339.639184] tg3 0000:01:00.0 ethl: Link is up at 1000 Mbps, full duplex

[ 339.663793] tg3 0000:01:00.0 ethl: Flow contrcocl is on for TX and on for RX
[ 339.672678] IPve: ADDRCONF (HNETDEV_CHAMNGE) : ethl: link becomss ready
Sending discover...
Sending select for|192.168.1.134]..

Lease of 192.168.1.134 cobtained, lease time 86400
/ete/udhepec.d/50default: Adding DNS 192.168.1.1
root@uziev-evcc—-sd-oob-2017-4:~# I

In this case the IP address of the UltraZed-EV is set to 192.168.1.134. This may be different for
your network.
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3. Use the same command window as in the previous step and start iperf3 in server mode on the
Ubuntu Linux host.

$ iperf3 -s

Terminal File Edit View Search Terminal Help

4. Atthe UltraZed serial terminal launch the included network-test.sh script to perform Ethernet
performance tests using the Linux iperf3 command as a client on the ethl interface using the
following command. Press enter to continue when prompted at the splash screen.

# ./network-test.sh -i ethl -1 192.168.1.134 -m ¢ -r 192.168.1.117

File Edit Log Configuration Controlsignals View Help

R E A S SRR SR RS EEEEE R SRR SRR E SRR R R R R R R EREEEEE RS

* ¥ ¥ W g %
L L * & * & L * & ok kokok ok ok ok ook ko kk ok ok L
* & & * & * & * & * & * &k Kk * & * & * ¥ * & Ak
* ¥ ¥ % ¥ * ¥ * % * % * % * * L EE R R BN * W g %
L * & * EE * & *k koK o * ¥ L
* & & * & P, * & * & * & * &k ok ok *hkkkk ok ok ok * ¥ * & Ak
*kk W g %
L L

***% This is a simple script to run the iperf3 test application *#*=*

*** to determine the maximum achievable Ethernet et
*** network bandwidth. et
* & & * & Ak
*** More lnformation about iperf3 can be fcund at S
*%* hittp://software.es.net/iperf/ B
* & & * & Ak
*** Make sure the Ethernet cable 1s connected to only the S
*** gelected ilnterface before continuinglll LS
*%¥*% gthD == Carrier e
*** ethl == PCIe NIC S
L L

*** Tf running test in CLIENT mode make sure the iperf3 server **=*

*** js started on a network host before continuingl!! S
sesese S pETER —= ook
L L

EE R E RS E R EEEEEEEE R EE SRR EEE R EEE R R R R R RS R R R R R R R R R R R R R R R EEEER]

Pre=s= enter to continue.ul

Jfdev/ttyUSB3 115200-8-N-1 RTS
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5. The network test script will run for 30 seconds and report the observed data throughput every 2
seconds. Upon completion of the iperf3 test, a throughput summary will be shown which shows
the total amount of data transferred along with the measured throughput rate over the course of
the test.

File Edit Log Configuration Controlsignals View Help

Start the ethl interface...

Set the static IP address for the dewvice 192.168.1.134...

Start the iperf3 test as a client connected to the server at IP address 1%2.168.1.1
LT o

Connecting to host 1922.168.1.117, port 3201

[ 4] local 1%2.168.1.134 port 37438 connected to 15%2.168.1.117 port 53201

[ ID] Interwval Transfer Bandwidth Betr Cwnd

[ 4] 0.00-2.00 =ec 208 MBytes 871 Mbits/sec 0 779 KBytes

[ 4] 2.00-4.00 sec 206 MBytes 863 Mbits/sec 0 865 KBytes

[ 4] 4.00-6.00 sec 209 MBytes 878 Mbits/sec 6 700 KBytes

[ 4] 6.00-8.00 =ec 191 MBytes 799 Mbits/sec 20 580 KBytes

[ 4] 8.00-10.00 sec 204 MBytes 836 Mbits/sec 87 395 KBytes

[ 4] 10.00-12.00 sec 206 MBytes 865 Mbits/sec 0 484 KBytes

[ 4] 12.00-14.00 sec 208 MBytes 874 Mbits/sec 0 532 KBytes

[ 4] 14.00-16.00 sec 201 MBytes 844 Mbits/sec 35 410 EKBytes

[ 4] 16.00-18.00 sec 203 MBytes 859 Mbits/sec 136 365 KBytes

[ 4] 18.00-20.00 sec 206 MBytes 865 Mbits/sec 0 450 KBytes

[ 4] 20.00-22.00 sec 201 MBytes 841 Mbits/sec 20 434 KBytes

[ 4] 22.00-24.00 sec 208 MBytes 874 Mbits/sec 36 406 KBytes

[ 4] 24.00-26.00 sec 203 MBytes 858 Mbits/sec 0 474 KBytes

[ 4] 26.00-28.00 sec 201 MBytes 842 Mbits/sec 0 319 KBytes

[ 4] 28.00-30.00 sec 206 MBytes 866 Mbits/sec 35 337 KBytes

[ ID] Interval Transfer Bandwidth Retr

[ 4] 0.00-30.00 sec 2.99 GBytes 857 Mbits/sec 4635 sender
[ 4] 0.00-20.00 sec 2.99 GBytes 856 Mbits/sec receisrer
iperf Done.

root@uzlev-evcc-sd-cocb-2017-4:~# I

fdev/ttyUSB3 115200-8-N-1 RTS

6. Go to the Ubuntu host command window and stop the iperf3 server with a <ctrl>-c.

Terminal File Edit View Search Terminal Help

ing on

per interrupt -_the server has terminated
LI d LRI JUW LTS .~ I
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7. Now experiment with running the iperf3 tests as a server on the UltraZed-EV using the following
command. Press enter when prompted at the splash screen to start iperf3 in server mode.

# ./network-test.sh -i ethl -m s

File Edit
*** Make sure the Ethernet cable 1s connected to only the S
*** gelected ilnterface before continuinglll LS
*%¥*% gthD == Carrier e
*#%* gthl == PCIe NIC codeatis
% ¥ & * & %k

*** Tf running test in CLIENT mode make sure the iperf3 server **=*

*** js started on a network host before continuingl!! S
*%** 5 iperf3 -s ko
L L

EE R E R E R EEEEEEEE R EE SR EEE R R R R R R R R RS R R R R R R R R R R R R R EEEER]

Press enter to continue...

Start the ethl interface...

Set the static IP address for the device ...

ethl Link encap:Ethernet HWaddr 00:10:18:06:10:87
inet addr:1922.168.1.134 Bcast:192.168.1.2535 Mask:235.235.255.0
inetes addr: fe80::210:18ff:fe06:1087%4118503193/64 Scope:Link
UPF BROADCAST RUNMING MULTICAST MTU:1300 Metric:l
RX packets:2380284 errors:0 dropped: 683 overruns:0 frame:0
TX packets:27128536 errors:0 dropped:0 overruns:0 carrier:0
collisions:0 txgueuelen:1000
BEX bytes:37653889661 (3.3 GiB) TX bytes:3400552112 (3.1 GiB)
Interrupt:31

Start the iperf3 test server...

ey -
fdev/ttyUSB3 115200-8-N-1 RTS
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7. Go back to the Ubuntu host command window and start iperf3 as a client to connect to the
UltraZed-EV iperf3 server. Recall that the IP address of the UltraZed-EV is set to 192.168.1.134.
This may be different on your network. The command below will run the iperf3 application in
client mode and will run for 30 seconds and report the throughput every 2 seconds.

$ iperf3 -c 192.168.1.134 -t 30 -1 2

NHe Terminal File Edit View Search Terminal Help

local 192.168.1.117 port 4 connected to 192.168.1.134 port 5281

Int 1 e
8 8-

L] mMmmM|mm
AARNAARAAAAR AR A

EEXEEEXEXEEXEEEXEXEXEXE E —h
m
sl

W W W mWmm§ e K e 0
m m
sl o

=4
m
sl

4
D
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4

bbb bhbhhORERRODRS

=4
v

sender
receiver

trainin Eﬁuulﬁn#: s 1
8. You may wish to experiment with the iperf3 command to specify different TCP/IP packet sizes,

etc. to examine their effect on the Ethernet throughput to aid in tuning the performance of the
Ethernet interface.
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Appendix I: Troubleshooting Ethernet Connection

This section provides troubleshooting information for the Ethernet connection used in this UltraZed Open
Source Linux PCle Performance Test Tutorial.

1. The basic configuration for the UltraZed Open Source Linux PCle Performance Test Tutorial is
shown below:

Ethernet router
(DHCP server)

N
CAT 5 Cable

)

DHCP issued IP
or default
192.168.1.100
1000Mbps
Full Duplex

DHCP issued IP
or default
192.168.1.10

2. Verify that the Broadcom BCM5751 PCle Ethernet NIC add-in card is installed in the UltraZzed-EV
Carrier Card correctly.

3. Verify that the Ethernet cable is connected to an Ethernet router/switch or directly to a PC. If
connected directly to a PC the IP address will need to be statically assigned and the link speed
will need to be set to 1000Mbps full duplex.

4. Verify that the USB UART cable is connected between the PC and the Ultrazed-EV Carrier Card.
See Appendix Il: Troubleshooting Serial Connection for more details.
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Appendix Il: Troubleshooting Serial Connection

This section provides troubleshooting information for the USB-UART serial connection used in this
UltraZed Open Source Linux SATA Performance Test Tutorial. The experiments in this tutorial use
Ubuntu Serial port terminal (gtkterm) as the serial terminal application is recommended for this tutorial
but other serial terminal applications might work as well.

1. To make it easier to launch the terminal app (GtkTerm) without needing to provide the root
password each time, open a command window and add the current username to the group for
the /dev/ttyUSBx devices used for USB-UART:

|$ sudo usermod -a -G dialout <current username>

2. Install the gtkterm package:

|$ sudo apt-get install gtkterm

3. Reboot the Virtual Machine to force the changes to take effect.

4. Create a Desktop icon by copying and pasting Serial port terminal (gtkterm) application from the
/usr/share/applications folder directly to the ~/Desktop folder:

o -

Serial port Shotwell <
terminal
Execute
e Open With »
Send To J
Software
Updater
E Copy
|
System Lot 4
h Properties...
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5. Right-click on the new Serial port terminal (gtkterm) application Desktop icon and select the
Properties option.

Cut

Copy
Move To...
Copy To...
Make Link
Rename...

Maove to Trash

Delete

Resize lcon...

Email...
Revert to Previous Version...

Compress...

Properties

6. Within the Properties window, set the attributes to match the USB-UART device attached to the
system. In this example the USB-UART is attached to the /dev/ttyUSB1 device entry. Close the
properties window when finished.

Name: Serial port ttyUSB1
Command: gtkterm -p /dev/ttyUSB1 -s 115200

> Serial port ttyUSB1 Properties

Basic | Permissions

(;._‘:\ Name: Serial port ttyUSB1

g

— ' Description:

Command: | gtkterm -p /dev/ttyUSB1 = 115200 |

Comment: J Communicate with the serial port ‘
Type: desktop configuration file (applic...
Size: 242 bytes

Location: J/home/training/Desktop

Accessed: Mon, Apr 17 2017 13:03:17
Modified: Mon, Apr 17 2017 13:03:17
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10.

11.

12.

13.

14.

15.

16.

Insert a bootable microSD card prepared with the prebuilt binaries available with this tutorial into
the UltraZed Carrier Card J4 slot.

Setup the UltraZed hardware as described in

Set the UltraZzed SOM Boot Mode switch (SW2) (MODE[3:0] = SW2[4:1]) to ON, OFF, ON, and
OFF positions (Boot Mode set to SD Card, MODE[3:0] = OxA).

Make sure the UltraZed Carrier Card power switch SW7 is in the OFF position.

Insert the UltraZed SOM module onto the UltraZed Carrier Card using the JX1, JX2, and JX3
connectors.

Close or disconnect the terminal that may have previously been open on your PC.

Plug in the UltraZzed USB-UART cable between the host PC and the UltraZzed Carrier Card
USB-UART port (J21).

Insert the appropriate country plug into the 12V AC/DC adapter. Plug it into the J7 2x3 power
connector. (NOTE — this 2x3 connector is NOT compatible with ATX power supplies.)

Set the UltraZed Carrier power switch SW7 to the ON position. The UltraZed system will power on
and the Power Good LED (D2) should illuminate.

Check the kernel output log for signs that the USB-UART device has enumerated and note the
ttyUSB device that is enumerated. USB-UART device should enumerate as /dev/ttyUSBO or
similar.

$ dmesg |grep ttyUSB

17.

Create system default udev rules to give USB-UART devices sufficient permissions for all users
similar.

$ sudo cp /lib/udev/rules.d/50-udev-default.rules /etc/udev/rules.d/.

18.

Edit the system default udev rules with vi text editor.

$ sudo vi /etc/udev/rules.d/50-udev-default.rules

19.

Add the following 2 lines to 50-udev-default.rules somewhere just after the 'tty' section.

# relax the permissions just for ttyUSBO

KERNEL=="ttyUSBO", MODE="0666"

20. Save the changes to the 50-udev-default.rules file and exit vi text editor.

21.

Run gtkterm again in normal user mode and check for terminal output.
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Appendix Illl: Getting Support

Avnet Support

e Technical support is offered online through the ultrazed.org website
support forums. UltraZed users are encouraged to participate in the
forums and offer help to others when possible. @
http://ultrazed.org/forums/zed-english-forum
http://ultrazed.org/forums/software-application-development

Support Forums

e  For questions regarding the UltraZed community website, please direct
guestions to the ultrazed.org Web Master (webmaster@ultrazed.org).

e To access the most current collateral for the UltraZed, visit the community support page
(www.ultrazed.org/content/support) and click one of the icons shown below:

Documentation Reference Designs
Tutorials

o UltraZed-EV SOM Documentation
http://zedboard.org/support/documentation/21811

o UltraZed-EV Carrier Card
=  Documentation
TBD
= Reference Designs
TBD

e Instructions for how to setup the Ubuntu virtual machine if using a Windows host PC
http://zedboard.org/sites/default/files/design/VirtualBox Installation Guide 2017 2.zip

Internet Support

Here are some helpful links regarding some of the Linux software applications mentioned in this tutorial:

iperf3
e Benchmark Ethernet throughput with iperf3
https://software.es.net/iperf/

o iperf3 FAQ
https://software.es.net/iperf/faq.html
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Xilinx Support

For questions regarding products within the Product Entitlement Account, send an email message to the
Customer Service Representative in your region:

e Canada, USA and South America - isscs_cases@xilinx.com
e Europe, Middle East, and Africa - eucases@xilinx.com

e Asia Pacific including Japan - apaccase@xilinx.com

For technical support, including the installation and use of the product license file, contact Xilinx Online
Technical Support at www.xilinx.com/support. The following assistance resources are also available on
the website:

Software, IP and documentation updates

Access to technical support Web tools

Searchable answer database with over 4,000 solutions
User forums
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