[ ULTRA96 AVNET

Reach Further™

§arEe g

Ultra96-Vv2 Getting Started Guide

Version 1.1

Page 1

Copyright © 2019 Avnet, Inc. AVNET, “Reach Further,” and the Avnet logo are registered
trademarks of Avnet, Inc. All other brands are the property of their respective owners.

LIT# Ultra96-V2-GSG-v1-1



Document Control

Document Version: 1.1

Document Date: 01 Oct 2019

Prior Version History

Version Date Comment
1.0 25 Jun 2019 Initial Ultra96-V2 Getting Started Guide (30 May 2019 image)
1.1 01 Oct 2019 Updated based on 17 Sep 2019 image

Page 2



Contents

1 Getting Started With UItra96-V2 ..........ccooomiiiiiii e 5
2 What's INSIAE the BOX? .....uuiiiiii e e e e e e e eeaas 6

21 ReqUIred add-0n ITEIM: . ... e e et e e e e 6

2.2 (@] L0 g = L Ir=To [0 Bt o T ] 1= o 11 4SRN 6
3 What's ONthe WED? ... e 7

3.1 (@] ToT=1 I B o Tt U g g T=T o] =Y i ] o 7

3.2 Tutorials and ReferenCe DESIGNS: .....oovuiiiiiiee e 7

3.3 I U1 Lo FS3= o B/ o 1= To L PRSP 7
4 UIra96-V2 KEY FEATUIES .......utiiiiiiiie ettt 8
5 Ultra96-V2 Basic Setup and Operation ............cccoveeiviiiiiieieeiiiiie e 10
6 EXAMPIE DESIGN ..oveiiiiieeiiie e 11
T HardWAare SETUD ...uveeiiiiiiii ettt e e e e e e e e e e eeeaeenannes 11
8 Power Up and ConNeCt tO Wi-Fi ......cccuuuiiiiiiiiii e 14
9 Ultra96-V2 GPIO LEDS Example Project..........cooviiiiiiiiiiiiiiiiiiieeeeeeee e 17
10 EXAMPIE PrOJECTS. ..ceiitiiiiiiiee ettt e e e e e e e e e e e aaennaaas 19
IS V| (o] = PSSP 20
12 Access Ultra96-V2 Linux Terminal over SSH...........coooiiiiiiiiiiiiiiiieeeeei e 21
13 Connect to EXtErNal Wi-Fi.........cuuiiiiiiiiiiie e 24
L4 POWET Off e e e e e e e e aaaa 27
15 Getting Help and SUPPOIT ...... et eeeeeee 28

R R N o1 YT o] o Jo ] o F T TP UR PP PPPPPTTTRPR 28

T A (110 S0 o] o Lo o AP PPPPPRUPRPT 29
16 Installing and Licensing XilinX SOftware ..........ccccoiiiiiiiiiiiiiii e, 30

16.1 Install Vivado Design Suite, Design EditioN..........cocvveiieeeeiiiiii e 30
17 Certification DISCIAIMET ..........iiiiiii e 34
18 Safety WArNINGS .....ovuiiiieiiic et e e e e e e e e e e e e eaaa e e eeeeanes 34
19 RF CertifiCation.........ccouiii i e e e aaaas 34

Page 3



Figures

FIQUIE 1 — URIAO06-V2......uiiiiiiiii et e e et e e e et e e e e e eeeaans 5
Figure 2 — Ultra96-V2 BIOCK DIagram.........ccuuuuiuuumiiiieeeeee ettt e e e e e e e eeeeeenees 9
Figure 3 — UItra96-V2 TOPOIOGY ... .ccvveiiiiieeieiiie e e e e e e e aanes 10
Figure 4 — Ultra96-V2 SW3 Boot Mode Switch Location .............cccevveiiieiiiiiiinineneenns 11
Figure 5 — Ultra96-V2 with JTAG/UART POd.........ccooeeiiiiiieeiiiee e 12
Figure 6 — JTAG/UART Pod AlIgNMENt.........oouuiiiiiiiiee e e e 12
Figure 7 — Ultra96-V2 BOOt WaArNINGS .......ccoeeiuiiiieiiiiiiieeeeeeeiiis e e eeeii e e eeeain e e eeeeee 14
Figure 8 — Ultra96-V2 As An Available Network ... 15
Figure 9 — Connected to Ultra96-V2 WeDbSErVer..........cccccovviiiiieiiiiiiic e 16
Figure 10 — Ultra96-V2 GPIO LEDS ........ccooiiiiiiiiiieiiiiiiee e eeeees 17
Figure 11 — Ultra96-V2 USer LEDS.........coouuuiiiiiiiiiiieee e 17
Figure 12 — LEDO/D3 Changed to Steady-state ON............ccccoeiieiiiiiiiiieeeecce e, 18
Figure 13 — Example Projects Under CoNStruCtioN...........cocuuvuiiieiiiiiiiineeeeeiiiiee e 19
Figure 14 — OpenAMP Matrix Multiplication OUEPUL.............couuvviiiiiiiiieeeeeeeeeeeeiiiiis 19
Figure 15 — Ultra96-V2 TULOAIS ..........vuniieiieiie e e 20
Figure 16 — TeraTerm New CONNECLION ..........uuii ittt eea e e eeees 21
Figure 17 — SSH Terminal SettingS.........c.uuuuuuiiiiiii e 22
Figure 18 — CliCk CONLINUE...........iiiiieii e eaaaae 22
Figure 19 — SSH AUthENtICAtION .....coiviiiii et eeeees 23
Figure 20 — UItra96-V2 Terminal..........ooviiiiiiiiiiiiiiiee e 23
FIQUIE 21 — WIFT SEEUP ..vvni et e e e e e e e et e e e e aenne 24
Figure 22 — DiSCovVering NEtWOIKS .........iiiiiiiiiiee et 24
Figure 23 — Successfully CONNECLEA...........uuuuuiiiiiiieee e 25
Figure 24 — Determine IP Address Assigned to Ultra96-V2..........ccccceeeeeeviviiieeeeennns 25
Figure 25 — Connected to Ultra96-V2 Via External Wi-Fi ...........ccoviiiiiiiiiiiiiiiieeeenns 26
Figure 26 — Power Down Initiated Through Short Press of SW4..............ccevvvviinnnes 27
Figure 27 — Voucher Confirmation ............coovuiiiiii i e e e 31
Figure 28 — Generate NOAe-LOCKEM .........ccoiiiiiiiiieiiiiii e 31
Figure 29 — Select HOSt INfOrmMation ...........uuuuuieiiiiiie e 32

Page 4



1 Getting Started with Ultra96-Vv2

The Avnet Ultra96-V2 enables hardware and software developers to explore the capabilities of
the Zyng® UltraScale+™ MPSoC. Designers can create or evaluate designs for both the Zynq
Processor Subsystem (PS) and the Programmable Logic (PL) fabric.

ATWILC3000-MR110CA

FCC ID2ADHKWILC3000
CMIIT ID:2016DJ2586

| ANATEL 01424 17-03464
MAC FBFO0SC41BBA

8JLV

Figure 1 — Ultra96-Vv2

This Getting Started Guide will outline the steps to setup the Ultra96-V2 hardware. It documents
the procedure to run a Linux design running on the Quad-core ARM Cortex-A53 MPCore

Processing System (PS).
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2 What's Inside the Box?

e Ultra96-Vv2 development board

e 16GB microSD card with SD adapter and jewel case
¢ Voucher for SDSoC license from Xilinx

e Quick Start Instruction card

2.1 Required add-on item:
o External 96Boards compliant power supply kit
0 Avnet recommended supply:
=  AES-ACC-U96-4APWR (12V, 4A, International plugs)
=  http://avnet.me/96boardpower4A

2.2 Optional add-on items:
e USB-t0-JTAG/UART pod for Ultra96-V2
0 AES-ACC-U96-JTAG
o http://avnet.me/Ultra96JTAG
96Boards Click Mezzanine for adding Click boards to the Ultra96-v2
0 Mezzanine only -- AES-ACC-U96-ME-MEZ
o0 Starter kit including 3 Click boards -- AES-ACC-U96-ME-SK
o http://avnet.me/ClickMezzanine
miniDP-to-HDMI adapter or cable
0 Must be an Active adapter or cable
Wireless keyboard/mouse
USB-to-Ethernet Adapter

See the Ultra96-vV2 Compatible Accessories document and htip://avnet.me/Ultra96 Accessories for
other suggestions.
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3 What's on the Web?

Ultra96-V2 is a community-oriented kit, with all materials being made available through the
hitp://avnet.me/ultra96-v2 community website.

3.1 Official Documentation:

Getting started guide

Hardware user guide

Schematics

Bill of materials

Mechanical drawing

3D Model

Board definition files for Vivado integration available at https://github.com/Avnet/bdf.
Programmable logic (PL) master user constraints

3.2 Tutorials and Reference Designs:
e TBD

3.3 Trainings and Videos:
¢ Live and On-Demand Technical Training Courses at hitp://avnet.me/TTC
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4 Ultra96-V2 Key Features

e Zyng UltraScale+ MPSoC ZU3EG SBVA484
e Memory

0 Micron 2 GB (512M x32) LPDDR4 Memory
0 microSD Socket
= Ships with Delkin Utility MLC 16GB card

¢ Wi-Fi / Bluetooth

¢ DisplayPort

e 1x USB 3.0 Type Micro-B upstream port

e 2x USB 3.0 Type A downstream ports

¢ 40-pin Low-speed expansion header

¢ 60-pin High speed expansion header

e Mounted on thermal bracket with fan (Oct. 2019 and earlier) or heatsink (after Oct 2019)

Note that there is no on-board, wired Ethernet interface. All communications must be done
via USB, Wi-Fi, JTAG, or expansion interface.
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Figure 2 — Ultra96-V2 Block Diagram
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5 Ultra96-V2 Basic Setup and Operation

The functionality of the Ultra96-V2 is determined by the application booted from the non-volatile
memory — by default that is the microSD Card. This Getting Started Guide allows system
developers to exercise and demonstrate multiple circuits through PetaLinux, including:

e SSH Terminal Access
e GPIO LEDs
o Wi-Fi

In addition to the items included in the kit, you will also need the following to complete the
exercises in this tutorial.

o Ultra96 USB-to-JTAG/UART Pod (required for terminal access)
o or
e Monitor (requires connection to miniDP port), keyboard, mouse

An Ultra96-V2 image in its expected out-of-box configuration is shown below along with various
topology components highlighted.

40-pin Low-speed INIT_B 60-pin High speed 12V Power Wi-Fi/
expansion header (J5) LED (D5) expansion header (J4) Input (J10) Bluetooth
(U2)
Boot mode
switch (SW3) 12VVIN
LED (D17)
1x User Push Button PENEPRITHGH
ATy (SwW4)
Power On LED (D2) Reset
Button
DONE LED (D1) w2
] 4x User
microSD Socket LEDs (D3
(J2) D4, D6, D7)
Mini DisplayPort Wireless LAN (D9) 1x USB 3.0 Type 2x USB 3.0 Type A
(Jo) and Bluetooth Micro-B upstream downstream ports
(D10) LEDs Port (J7) (J8 and J9)

Figure 3 — Ultra96-V2 Topology
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6 Example Design

The Ultra96-V2 example design must first be written to the 16GB microSD Card, which ships
blank.

1. Please download the image and instructions at hitp://avnet.me/ultra96-v2-oob
2. Complete the process to write the image to your 16GB card.
3. Insert the microSD card into the Ultra96-V2 card cage J2.

7 Hardware Setup

1. Aterminal program is required. TeraTerm was used in this example which can be
downloaded from the TeraTerm project on the SourceForge Japan page:
itssh2.sourceforge.ip Install TeraTerm or another terminal program of your choice.

2. Set the Ultra96-V2 boot mode switch SW3 to SD Card boot mode as shown below with
Switch 1 in the OFF position and Switch 2 in the ON position.

L 4 .
o Eg..!,..!."”'!!!!,!.!f;“g"“""bMLHA.L!
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12 ATWILC3000-MR110CA
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. Y cMiT D 201602536
L Fd ANATEL 01424-17-03484
4 - o
TR Vol g MAC F8FOD0SC41BB4
P2 e - ® 1 . 14 K
| RAD = O3 b . = b BJLV
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Figure 4 — Ultra96-vV2 SW3 Boot Mode Switch Location
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3. If you will be using a USB-to-JTAG/UART Pod, plug that into J1 and J3 before plugging
in 12V power. Note that some Pods only have 3-pin and 7-pin receptacles, which is
compatible with the 4-pin and 8-pin headers on Ultra96-V2 (align as seen in Figure 6

below).

o

ok
OROS0 €

:
)
]

-
=%
o

)

Figure 6 — JTAG/UART Pod Alignment
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Plug in your 12V Barrel Jack power supply into a wall outlet and then connect the barrel
jack to J10 on your Ultra96-V2. Green Vin status LED D17 will light, but the board is not

yet powered on.

Note: DC power supply is not included in the Ultra96-V2 kit but can be purchased
separately.

The Ultra96 USB-to-JTAG/UART Pod ships with pre-programmed firmware that allows the
JTAG interface to be recognized by Xilinx Vivado software. Additionally, most host machines will

also automatically install the driver for the Serial Terminal interface.

5.
6.

Plug a microUSB cable between the Pod’s microUSB Port (J1) and a host computer.

If the serial terminal drivers do not automatically install, you can manually install the
driver for the FT2232H device. Visit then download
and install the appropriate driver for your operating system.

Launch your Serial Terminal with settings of 115200-8-N-1.
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8 Power Up and Connect to Wi-Fi
1. Press and release the power button (SW4). The Green Power On LED (D2), Red INIT_B
LED (D5) and the Green User LEDs should illuminate. After a few seconds, INIT_B LED
will turn off and the Blue DONE LED (D1) will illuminate. You will immediately see output
to the terminal screen as Linux boots. At ~30 seconds, the Green User LED D7 will blink

in a heartbeat fashion.

2. You can ignore the battery and gpu warnings as shown below. Hit the enter key to get to

the prompt.
Cmatchhox—panel:=2394>: ##: Failed to load applet “hattery" (Auspr-lihs
atchhox—panelslibbattery.so: cannot open shared obhject file: No such file or di

ectoryl.
[2570:-257A:0829.-824623 :ERROR:-gl_factory.cc(48>]1 Requested GL implementation is n

t available.
[2578:2570:8822 824623 :ERROR:gpu_child_thread.cc{348>]1 Exiting GPU process due t

errors during initialization
[2384:2492:8829.-824626 :ERROR:-browser_gpu_channel_host_factory.ccC123>]1 Failed to

launch GPU process.
[2384:2492:8829.-824626 :ERROR:-browser_gpu_channel_host_factory.ccC123>]1 Failed to

launch GPU process.

Figure 7 — Ultra96-V2 Boot Warnings

3. Login using username = “root” and password = “root”

4. You should already be in the home directory /home/root. If not, then enter the following
command:

‘cd /home/root

5. Now list the contents of that directory.

‘Is

6. You should observe that there are 4 files present. These files are scripts to make
manually connecting to Bluetooth and Wi-Fi easier. However, we will not use them.
a) ble.sh
b) bt.sh
c) wifi.sh
d) wpa_supplicant.conf

Page 14



7. From your Wi-Fi capable host machine, show the available Wi-Fi networks. You should
see an Open network called Ultra96-V2_<MAC_ADDRESS> as shown below. Note that
the MAC Address shown will be different than the image below as it will match your

specific board’s MAC Address.

Ultra96-V2_FAF005
Open

Secured

Secured

s @)
Mobile
Airplane mode  hotspot

Figure 8 — Ultra96-V2 As An Available Network

8. Select the Ultra96-V2 Network and Connect.
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8. Once connected, open a browser on the connected machine, and browse to the IP
address of the board, which is http://192.168.2.1. The browser page will show like
below.

I Ultra26-V2 Home b4 +

C Y @ Notsecure | 192.168.2.1

B/ ULTRA96 _

Ultra96-V2 Home

IP Address: 192.168.2.1 MAC Address: F8F005C42BD4

Example Projects

Name Description
Ulra96-v2 GPIO LEDs Be able to control the four GPIO LEDs on the Ultra96-V2 Board. Can have them in a consfant state or as a trigger.
Custom Content
Mame Description
Custom Content View/Edit'Create a variety of different custom projects or documents created or imported by you.
Tutorials
Mame Description
dnf Shows you how to create packages using the dnf package manager
Custom Content Learn how to view/edit/create a variety of different custom projects or documents created or imported by you.
More Tutorials Find the enfire list of tutonals fo select from here.
Board configuration
Mame Description
WiFi Setup Connect to a WiFi network.

@ 2015 Xilinx, Inc.
Version: 1.0.0

Figure 9 — Connected to Ultra96-vV2 Webserver
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9 Ultra96-V2 GPIO LEDs Example Project

1. Next we want to access the Ultra96-V2 GPIO LEDs example project. From the Ultra96-
V2 home page select Ultra96 GPIO LEDs example project

Ultra96-vV2 Home

IP Address: 192.168.2.1 MAC Address: FBF005C42BD4

Example Projects

Name Description

Ultra96-v2 GPIO LEDs Be able to control the four GPIO LEDs on the Ultra96-V2 Board. Can have them in a constant state or as a frigger.

Figure 10 — Ultra96-V2 GPIO LEDs

The User LEDs are between the two USB Type-A connectors. The photo is zoomed in to show
the four LEDs, which, from right to left are: D3, D4, D6, and D7.

USB 3 HOST 2 J8

Figure 11 — Ultra96-V2 User LEDs
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2. All LEDs will be at an unknown state to begin with. Select the drop down menus and
begin changing the status of the GPIO LEDs. The LED blinking upon boot-up is D3, so
consider changing that one first to “On.”

Ultra96-vV2 GPIO LEDs

LEDO/DS
[Cn v

LEDA/D4
[Unknown v

LED2/D6
Unknown 7|

LED3DT
Unknown ¥

Figure 12 — LEDO/D3 Changed to Steady-state ON

3. Scroll to the bottom of the webpage and you will see a definition table for various LED
selection options.
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10 Example Projects

1. Click on the Example Projects tab to the right of the Ultra96 logo and Home.

| Example Projects ¥ +

& C Y @ Notsecure | 192.168.2.1/projects.html Q o

B /ULTRA96

Example Projects

Information

On this page you can select a variety of example projects created for the Ultra96-V2. Listed below is a table with the name of each project and its description. Clicking on the project
{which should be blue and underined ) will send you to ancther page that will explain how to setup and run that specific project.

Project Description

Ulira96-v2 GPIO LEDs Be able to control the four GPIO LEDs on the Ulira®6-v2 Board. Can have them in a constant state or as a trigger.

OpenAMP Matrix Provides a complex test that generates two matricez on the Linux master which are then sent to the remote to mulfiply them. Then they are =ent back o the
Multiplication master to display the result.

OpenAMP Prosy Application creates a proxy between the linux master and the remote core, which allows the remote firmware to use console and execute file VO on the
Application master,

© 2018 Xilinx, Inc.

Wersion: 1.0.0

Figure 13 — Example Projects Under Construction

We've already seen the GPIO LEDs operating, so we will skip that one.

2. Click on OpenAMP Matrix Multiplication. Then click the Run Project button.
3. An Ab3 processor generates two matrices, which are then sent to one of the R5s for
processing. Scroll to the bottom of the Output area to see the results.

Output

Wiriting generated matrices fo rppmsg rpmsqg device, 296 bytes ..
Received resulis! - 145 bytes from rpmsg device (fransmitted from remote context)

Master - Linux : Prinfing resulis
11 62 81 135 91 34

63 31 33 152 153 127

61 53 161 186 174 171

51 75 120 180 183 177

65 66 154 175 186 172

Figure 14 — OpenAMP Matrix Multiplication Output
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11 Tutorials

1. Select the Tutorials tab at the top of the page. You will be redirected to the Tutorials
page.

Instruction

This page contains a list of Tutorials that can help detail how some things are currently done and how o implement custom features. Below is a table of tutorials/guides and their
descriptions

Tutorial/Guide Description

Custom Content Leam how to create custom projects and webpages or upload your own local documents.

Run Example Project Leam how to un example project and edit project code.

dnf Leam how to use the dnf Package Manager through an example

Using Ulfrade-v2 Leam about the different ways that you can do acfions and/or access the board,

Figure 15 — Ultra96-V2 Tutorials

2. Click on Custom Content. This explains three ways to add custom content. Click
Tutorials or back in your browser to go back.
3. Click Using Ultra96-Vv2.

4. This tutorial goes over the various ways you can interact with the Ultra96-V2. As of now
we have interacted using the Webserver and UART on the Pod.

5. To explore your Ultra96-V2 over miniDP, you will need a compatible cable and monitor.
For example, the following combinations work:

¢ miniDP-to-DP cable with DisplayPort Monitor
¢ Active miniDP-to-HDMI cable with HDMI Monitor

6. Read through the SSH section, it states we can access the Ultra96-V2 terminal using
TeraTerm or a PuTTY terminal application.

7. Since we have already downloaded and installed TeraTerm at the beginning of this guide
let's access the Ultra96-V2's Linux terminal over SSH using TeraTerm

Page 20



12 Access Ultra96-Vv2 Linux Terminal over SSH

1. If connected via UART, click File = Disconnect

2. Open TeraTerm and then select File > New connection... as seen in the image below.

Tera Term - [disconnected] VT — O >
File  Edit 5Setup Control Window Help

Mew connection... [t+M 2
Duplicate session [}

Cygwin connecticn Alt+

Log...

Comment to Log...

View Log

Show Log dialog...

Send file...

Transfer 3
S5H SCP....

Change directory...

Replay Log...

TTY Record
TTY Replay
Print... Alt+P

Disconnect Alt+]
Exit Alt+Q
Exit All

Figure 16 — TeraTerm New Connection
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3. A new TeraTerm: New connection window will open. We now want to connect to
Ultra96-V2 over SSH, select TCP/IP and then configure your Terminal settings to use the
IP address that you discovered previously, similar to the below figure.

Tera Term: Mew connection pd

® TCPAIP Host: [RESLT RS “

[ History

Service: ) Telnet TCP port#: |22
® SSH SSH version: §2H? .
() Other
Protocol: | UNSPEC -~
() Serial COMGE: USB Serial Port [COME]
0K Cancel Help

Figure 17 — SSH Terminal Settings
4. Select OK

5. If you get a SECURITY WARNING, click Continue to add this machine to the known
hosts list.

SECURITY WARNING X

There is no entry for the server "192, 168.11.317in your list of known
hosts. The machine you have contacted may be a hostile machine
pretending to be the server,

If you choose to add this machine to the known hosts list and continue,
then you will not receive this warning again.

The server's host key fingerprint is:
Fingerprint hash algorithm: (C)MD5 (@) SHAZ56
| 5HA256:0539PWCUIQXGETS3mNTYHIyWZTK3IaVvI SUvhZS |

+———[RSA 2048]——+

*oloo |
| o " @+o|
| o3 ++]
| S
| S. o+ 4]
| + 0. = E|
|
|

o AP
+————[SHA256 ]———— +

[] add this machine and its key to the known hosts list

Figure 18 — Click Continue
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6. You will then be prompted to enter SSH Authentication information. In our case it is
looking for the Linux terminal’'s user name and passphrase which are root and root.

7. Please type in root for the User name and then type in root for the Passphrase as well.
Then select OK.

55H Authentication — *

Logging in to 192, 168.11.31
Authenticati i

User name: | root |

assphrase: | Ty |

Remember password in memory
D Forward agent

(®) Use plain password to log in
OUse RSADSAECDSAED25519 key to login | Private key file:

Use rhosts to log in (55H1)

Host private key file:
(O Use keyboard-nteractive to log in

(D) Use Pageant to log in

Disconnect

Figure 19 — SSH Authentication
8. You now have access to the Ultra96-V2 Terminal!

[T 192.168.2.1 - Tera Term VT
File Edit Setup Contrel Window Help

A
rootBultra?6uv2—oob-2018-3:"H

Figure 20 — Ultra96-V2 Terminal
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13 Connect to External Wi-Fi

To perform package updates or access anything from the Internet, the board must be connected
to an external internet source.

1. Click Configurations and then WiFi Setup.
B /ULTRA96

Configurations

Information

On this page you can select a variety of diffierent pages to go to that can either alter the seitings or configurations on the Ulira96-W2 Board. Listed below is a table with the name of
the page and its dest:ripg'cking on the name {which should be blue and underiined) will send you fo another page.

Page Description

Webapp Change if the webapp should automatically open for each boot or nat.
WiFi Sefup Connect to a WiFi network.

Change Root Password The username is root.

Change the root password on the Ulra86-v2. WARNING: It is important to always remember the root password.

dnf Package Update Update packages through dnf.

Figure 21 — WiFi Setup

2. Click the Refresh Connections button then click the pull-down for Network Name.
Next, select a network available to you.

Select method for Wifi

® Dropdown © Text Field 9
Network Name: >
| No Netviork v

Open Networks
MIA
Encrypted Networks

Check Connection o

WARNING:Refreshin nections will cause loss of any existing Wi-Fi connections.

Refresh Connections

Figure 22 — Discovering Networks
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3. If a passphrase is required, enter it into the Network Passphrase box, then click
Connect.

4. Be patient as it can take several seconds for the connection to work. When successful,
you should see the following message:

WiFi Setup

Successfully added network. it may take a few seconds to actually connect.

Figure 23 — Successfully Connected

At this point, the Access Point will no longer work. To connect back to the board, you must now
connect to the IP addressed assigned by the external Wi-Fi router. You can do this by logging
into the router, or you can use the terminal from the JTAG/UART Pod as shown below.

4. In the terminal, enter command ‘ifconfig’ to determine the assigned IP address.

M COME:115200bps - Tera Term VT - O >
File Edit Setup Control Window Help

rootBultrafovi—oob-2018-3:"# ifconfig ~
lo Link encap:Local Loophack

inet adde:127.8.8.1 Mask:=25L.0.8.08

inetb adde: ::1x4882584-128 Scope:Host

UP LOOPBACK RUNNING HMIU:65536 Metric:=1

B packets:481 errors:B dropped:8 overruns:8 frame:@

TH packets:481 errors:8 dropped:# overruns:d carrier:A

collisions:A txgqueuelen:1@6@H8

R¥ hytes:41626 (48.6 KiB> TX bytes:41626 (48.6 KiB>

mon . p2pA  Link encap:UNSPEC HWaddr B0-80-08-80-00-00-80-30-00-80-08-00-00-08-80

—aa

UP BROADCAST RUMNING MULTICAST MIU:1588 Metric:1
B packets:B errors:8 dropped:B8 overruns:B frame:8
TH packets:8 errors:@ dropped:-8 overruns:@ carrier:8

collisions:B txgueuelen:18688
R¥ hytes:@ <B.8 B> TH bhytes:@ <8.8 B>

p2pd Link encap:Ethernet HWaddr FA:FA:-@5:C4:2B:D4

inet addr:192_168.2.1 Bcast:-192.168_2_255 Mask:255.255_.255.8
inetbh addr: feB8B8::f8fB:5ff:fec4:2hd4:x488258464 Scope:Link

UP BROADCAST RUMNING MULTICAST MIU:1588 Metric:1

R packets:15%8 errors:8 dropped:@ overrunz:@ frame:@

TH packets:22? errors:8 dropped:# overruns:@ carrier:A
colliszions:@ txgueuelen:18088

R¥ hytes:19946 (17.4 KiB> TX bytes:187447 (186.8 HiB>

wlanB Link encap:Ethernet HWaddr FE8:FH:05:C4:2B:D4

inet addr:192_.168.43.138 Bcast:192.168.43.255 Mask:255_255.255.8
UP BROADCAST RUNMING MULTICAST HMTU:15%88 Metric:1

R¥ packets:116 errors:0 dropped:B8 overruns:A frame:A

TH packets:148 errors:8 dropped:# overruns:@ carrier:A
collizions:@ txgueuelen:180608

RE hytes: 26288 (25.6 KiB> TX bytes:24687 (24.8 KiB>

rootBultra?ouvZ—oob—2018-3:"4% |} v

Figure 24 — Determine IP Address Assigned to Ultra96-v2
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5. Connect your host to the same Wi-Fi source. With both your host and Ultra96-V2 board
connected to the same Wi-Fi source, point your browser to this new IP address, and you
will be back to the same interactive browser page for Ultra96-Vv2.

| Ultra96-V2 Home x +

& C { @ Motsecure | 192.168.43.130 O

[ ULTRA96

Ultra96-V2 Home

IP Address: 192.168.2.1 MAC Address: F8F005C42BD4

Example Projects

Name Description

Ultrag6-v2 GPIO LEDs  Be able to control the four GPIO LEDs on the Ultra96-V2 Board. Can have them in a constant state or as a trigger.

Custom Content

Figure 25 — Connected to Ultra96-V2 Via External Wi-Fi
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14 Power Off

When you are done experimenting with your Ultra96-V2 and wish to power off the board, there
are several ways to power off the board. You can do it from the command line with a ‘shutdown -
h now’ command. However, we will have you take advantage of the on-board On/Off Controller
that interacts with the MPSoC Power Management Unit to initiate a controlled shutdown.

1. Press and release the Power button (SW4) located on the top side of your Ultra96-Vv2
next to USB port J8.

2. You will notice your board does not power down immediately. It will take roughly 10-20
seconds for your board to completely power down. The reason behind this is it is adhering
to the various power down sequencing requirements. See the message in the terminal

as shown.

Tl 192.168.11.31 - Tera Term VT — O >

File Edit Setup Control Window Help

rootlultrabv—oob-2818-3:-"1
The zystem is going down for szyustem halt MOW'E-3 <Wed Jun 26 B4:43:51 2817>:

Figure 26 — Power Down Initiated Through Short Press of SW4

3. Please note, if you do not let your Ultra96-V2 power off as per the power down
sequencing requirements (such as unplugging the barrel jack), your microSD Card may
get corrupted or damaged.

4. To force poweroff of the Ultra96-V2, you can also press and hold SW4 for 10 seconds.
This is useful for when the soft power-off doesn’t work.
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15 Getting Help and Support

15.1 Avnet Support
The Ultra96-V2 is a versatile development kit that allows evaluation of the Zyng MPSoC, which

can help you adopt Zynq into your next design. All technical support is offered through
http://avnet.me/Ultra96 Forum. Ultra96-V2 users are encouraged to participate in the forums
and offer help to others when possible.

To access Ultra96-V2 collateral, please visit the community support page at:

http://avnet.me/ultra96-v2

To access the latest Ultra96-V2 documentation, click on the Technical Documents tab:

Technical Documents

Technical Documents

The Ultra96 V2 is now available Buy Now!

See Technical Specification

Product Brief

To access the latest reference designs for Ultra96-V2, click on the Reference Designs tab:

Reference Designs

Reference Design

Ultra96 Factory Image
[E) write the Ultra96-V2 FActory Image to microSD Card
Development Using Ubuntu Desktop Linux

These tuterials provide a means to integrate several different technologies on a single platform. Using the Avnet target boards, we have the
processors, combined with the unrivaled flexibility of Xilinx programmable logic to implement custom hardware systems. We use a Linux ke
operating system running on the processor cores which enables a very large ecosystem of software to be run on our development kits Virt
very convenient Ubuntu development environment for building the hardware platform and cross-compiling software to target the Processing

[E) virtualBox and Linux VM Installation Guide v2018.3

To access the Ultra96-V2 technical forums, go to http://avnet.me/Ultra96 Forum .

To view training and videos, go to http://avnet.me/TTC or http://avnet.me/TTC on Demand.
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15.2 Xilinx Support
For questions regarding products within the Product Entitlement Account, visit the Contact
Support site for Xilinx:

https://www.xilinx.com/support/service-portal/contact-support.html

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:

e Software, IP and documentation updates

e Access to technical support web tools

e Searchable answer database with over 4,000 solutions
e User forums
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16 Installing and Licensing Xilinx Software

16.1 Install Vivado Design Suite, Design Edition
The Zynq device on the Ultra96-V2 is supported in Vivado Design Suite, Design Edition. Version
2018.1 or later is required to use the board definition file provided on the Avnet GitHub.

You must license your Vivado Design Suite, Design Edition with the license that came with your
Ultra96-V2. To obtain your free license, visit the following website and insert the voucher code
from the certificate included in your kit:

http://www.Xxilinx.com/qgetlicense

1. Login
2. Fill out information at Product Licensing - Name and Address Verification, then click
Next

3. Select your Account

XILINX.

Applications Products

Home : Support © Product Licensing

Product Licensing

Account: |Please select an account...

4. Enter your voucher code here, then click Redeem Now.

Create New Licenses Manage Licenses

Have a Voucher to Redeem? 7
= :l R O

enter voucher code Redeem Now
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5. At the confirmation screen, click Yes.

Confirm
P ) This voucher contains:
-

Qby. 1 of OEM Zyng ZU3 Ultra®6 Vivado Design
Edition Voucher pack

Do you want to redeem this voucher for account
Disti AVNET NA (DISTI AVNET NA)?

Figure 27 — Voucher Confirmation

6. Under Certificate Based Licenses, find OEM Zynq ZU3 Ultra96 Vivado Design Edition
Voucher pack and check the box. Now click Generate Node-Locked License.
Certificate Based Licenses

License Available Status Subscription End

Seats Date -

[F]™2EM Zyng ZU3 Ulira86 ivado Design Edition oucher pack Certificate - Full MNode 11 Current 23 May 2019

Figure 28 — Generate Node-Locked
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7. Create or select your Host ID. Click Next.

Generate Node License

Fields marked with an asterisk * are required.

I PRODUCT SELECTION
Seats End Date Seats Seats
Selentlnns
. DEM Zyng ZU3 Ulra...  Full 23 MAY 2019 1

2 SYSTEM INFORMATION

License Mode

Host 1D * 2 ENISHOMOOMBEZ24974 - Windows 64-bit - Disk - 4003dac8

3 COMMENTS

Comments ?

Figure 29 — Select Host Information
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8. Review the license request, then click Next again.

If a full seat of Vivado System or Design Edition has already been installed, then no further
software will be needed. Please check online for any updates at:

For detailed instructions on installing and licensing the Xilinx tools, please refer to the latest
version of Vivado Design Suite User Guide Release Notes, Installation, and Licensing
(UG973).
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17 Certification Disclaimer
Both CE and FCC certifications are necessary for system level products in those countries
governed by these regulatory bodies.

Because Avnet boards are intended for evaluation kits only and destined for professionals (you)
to be used solely at research and development facilities for such purposes, they are considered
exempt from the EU product directives and normally are not tested for CE or FCC compliance.

If you choose to use your board to transmit using an antenna, it is your responsibility to make
sure that you are in compliance with all laws for the country, frequency, and power levels in
which the device is used. Additionally, some countries regulate reception in certain frequency
bands. Again, it is the responsibility of the user to maintain compliance with all local laws and
regulations.

This board should be used in a controlled lab environment by professional developers for
prototype and development purposes only. The board included in the kit is not intended for
production use unless additional end product testing and certification is performed.

18 Safety Warnings

This product shall only be connected to an external power supply that is 96boards compliant.

Only compatible plug-in modules shall be connected to Ultra96-V2. The connection of incompatible devices
may affect compliance or result in damage to the unit and void the warranty.

This product shall be operated in a well-ventilated environment. If a case is used, it shall have adequate
ventilation.

19 RF Certification
The frequency range is 2.412GHz ~ 2.472GHz (2.4GHz ISM Band).

The radio is IEEE 802.11 b/g/n (1x1) compliant for up to 72 Mbps PHY rate

The ATWILC3000-MR110CA has regulatory approval in more than 75 countries around the
world. More information on RF certification for the Microchip ATWILC3000 module is available
here:
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