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1 Introduction

The Hardware Processing Platform (HPP) runs code developed on a PC and is downloaded through a USB
connection. This “Getting Started Guide” walks you through the process of getting the HPP development
environment installed and tested.

2 Installing Development Software

The development software used with the HPP is Vivado and SDK. The first step is to download this
software. Use this link for the download web page:
https://www.xilinx.com/support/download/index.html/content/xilinx/en/downloadNav/vivado-
design-tools/2014-1.html

The version to download is “Vivado Design Suite - 2014.1 Full Product Installation”

For this Guide, we will download for Windows. Vivado 2014.1 Full Image for Windows with SDK (5.1GB)
When the file is downloaded, unzip and untar the compressed file. If you don’t have an application
installed that can unzip and untar a file, you can download 7-zip at www.7-zip.org.

Once the installation files are decompressed, run xsetup.exe

VIVADO!

Productivity. Multiplied.

2014.1

XI LI Nx Copyright 1986-2014 Xilinx, Inc.

ALL PROGRAMMABLE. All Rights Reserved.

Vivado Installation

If the installation prompts to install the most recent version, decline and continue installing 2014.1. Once
you've started the installation process, you will be prompted for the edition to install. You should select
Vivado Design Edition.
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£ Vivade 20141 Installer - Select Edition to Install i — O d

Select Edition to Install

ct an edition to continue installation. You wil be able to customize the contentin the next page. XI LI NX

ALL PROGRAMMABLE.

() Vivado WebPACK

Vivado WebPACK is the no cost, device limited version of the Vivado Design Edition.

(@) Vivado Design Edition

Vivado Design Edition indudes Vivado Design Suite with complete device support, cable drivers and Documentation Mavigator. Users can optionally add
Software Development Kit to this installation.

() Vivado System Edition

Vivado System Edition is a superset of Vivado Design Edition with the addition of Vivado High-Level Synthesis and System Generator for DSP. Users can
optionally add Software Development Kit to this installation.

() Software Development Kit (Standalone)

Software Development Kit (SDK) is an Edipse-based package used to create and debug embedded software applications. This is a standalone installation
without Vivado Design Suite,

(") Hardware Server (Standalone)

The hardware server enables Vivado Design tools to communicate with a remote target system. This standalone installation indudes hw_server and JTAG
cable drivers but does not indude Vivado Design Suite.

(") Documentation Mavigator (Standalone)

Xilinx Documentation Mavigator (Dochaw) provides access to Xilinx technical documentation both on the Web and on the Desktop. This is a standalone
installation without Vivado Design Suite.

Capyright © 1585-2016 Xilinx, Inc. All rights reserved. < Back || Next > || Cancel

Edition to Install
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Install with the following options:
£ Vivade 20141 Installer - Vivado Design Edition i

Vivado Design Edition

Customize your installation by (de)selecting items in the tree below. Moving cursor over selections below provide additional XI Ll NX

information.

ALL PROGRAMMAELE.

Vivado Design Edition indudes Vivado Design Suite with complete device support, cable drivers and Documentation Mavigator. Users can optionally add
Software Development Kit to this installation.

E!Lj_ Design Tools
= [m] vivado Design Suite

Vivado
System Generator for DSP
Vivado High Level Synthesis
Software Development Kit
DocMav
[=-<_» Devices
=[] 7 Series
O  artix-7
O rntex-7
O virtex-7
Zyng-7000
=[] UltraScale
[0 Kintex UlraScale
[ virtex UltraScale
=P Installation Options

Enable WebTalk to send software, IP and device usage statistics to Xilinx (Always enabled for WebPACK license)
Install Cable Drivers
Acquire or Manage a License Key
Install WinPCap for Ethernet Hardware Co-simulation
Launch configuration manager to assocdate System Generator for DSP with MATLAE

Download Size: NA

Reset to Defaults
Disk Space Required: 12,29 GB

Capyright ® 1986-2016 Xilinx, Inc. All rights reserved,

| <Back | MNext> | Cancel |

Install Options

When the installation finishes, the Vivado License Manager will open:
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f:_r_n Vivado License Manager E@

File Help

4 (Getting a License Obtain License
Proxy Settings
8

jz,* Load License () Start Mow! 30 Day Trial (Mo Bitstream)

Select one of the following options

4 M, ing My Li _
an?.?:;ia;s;;:fiicaﬁons (@ Get Free Licenses - Vivado WebPACK, 5DK, free IP and more
% View License Status () Start 30 Day Evaluation

€71 Return License to Xilinx
4 System Settings

----- \’!a System Information

(7) Get My Purchased License(s)

Connect Mow ][ Save Information

Description of the above selected option

Get a free Vivado/ISE WebPack license and start using yvour Xilinx software.
¥ou will be taken to the Xilinx website where you can generate a license
for Vivado/ISE WebPack. For more information on Vivado/ISE WebPack,
including supported devices and applications, please visit www.xilinx.com.

Note: WebTalk is always enabled for WebPACK users. WebTalk ignores user and
install preference when a bitstream is generated using the WebPACE license.
If a design is using a dewvice contained in WebPACE and a WebPACE license is
available, the WebPACK license will always be used. To change this, please
see Answer HRecord 34746.

After the licensze is generated and you have saved it to your machine, click
on the Load License selection to either copy your .lic file to a default
location, or to lead vour .xml response file into trusted storage.

Vivado License Manager

Click on “Obtain License” and select “Get Free Licenses - Vivado WebPack, SDK, free IP and more”, then
click “Connect Now.”
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You will need to sign up for a free Xilinx account using the “Create Account” link to get a license for the
Xilinx software.

| & https://securexilinc.com/webr O ~ @ | = Registration - Sign In

XILINX Y a5z | @

ABLE.

APPLICATIONS PRODUCTS DEVELOPER ZONE SUPPORT ABOUT

Sign in to the Xilinx Licensing Site
Why register?

User ID | ‘ Get easy access to all your design needs
when you register on Xilinx.com:

Password | | * Sign up for product alerts and news

Forgot your password? + Join Xilinx support forums
+ Download software and tools
+ Order products and tools
» (Get technical help
+ (ain access to special content
+ Register for training and events

in¥ f3 B XD

© Copyright 2016 Xilinx Inc. | Privacy | Trademarks | Legal | Feedback | Contact Us

Create Account Link
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Continue to enter the required information:

=

e | & https://securexilinm.com/webr P~ac | = Registration - Create Acco...

XILINX Y b5z | @

APPLICATIONS PRODUCTS DEVELOPER ZONE SUPPORT ABOUT

Create Account

Instructions

To complete your account creation, a validation e-mail will be sent to you. Rules for your User ID
Fields marked with an asterisk * are required. Your user 1D must be at least 3
User ID * - » characters leng, all lowercase, must

|X|I|nx_l1pp_de.elopmenl ‘ contain at least 1 letter and may contain
any of these special characters; at
symbol (@), dash (), period () or
underscaore (_).

Your User iD will be dizplayed fo others when you posf on Xiiinx Communiy Forums.

Corporate Email * xilinx.hpp.development@agmail .con
| -Npp- P @gmail. ‘ Rules for your Password

Password * |”“""" | Your password must be at least 8

characters long, must contain at least 1

letter, 1 number and 1 special character.

Re-type Password * |...... seee | Your curent password and new
password cannot be the same.

First Name * |HPP ‘

Last Name * [Development ‘
By clicking "Create Account” below, you agree to our Terms of Use and that you have
read our Privacy Policy, including our use of cookies.

Create Account

iny f3 @ K@D

Feedback | Contact Us

Account information
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6 | & https://securexilink.com/webr L-ac = Registration - Xilinx Registr...

XILINX Y dssn| @

MMABLE.

APPLICATIONS PRODUCTS DEVELOPER ZONE SUPPORT ABOUT

Activate Your Account

Your Xilinx.com account has been created but not activated. An E-mail has been sent to xilinx.hpp.development@amail.com. Please follow the instructions in the E-mail to
activate your account and continue with the registration process.

Thank you,
Xilinz, Inc.

in¥ f3" B XD

© Copyright 2016 Xilinx Inc. | Privacy | Trademarks | Legal | Feedback | Contact Us

Activate Account

Click on the link in your email to activate your account. This will take you to the Xilinx login webpage.
Sign in with your newly created account.

Enter the required profile information (indicated by *) and click “Save Profile.”

Return to the Vivado license manager. Click on “Obtain License” and select “Get Free Licenses - Vivado
WebPack, SDK, free IP and more.” Then click “Connect Now.” This will take you back to the licensing web

page.
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From the Product Licensing web page that opens, verify user information and click “Next.”

= o || = ||

= Xilinx Registration

&
XILINX _a) waenddseox|®

& https://securexilinc.com/webr 2 ~ @ ¢|

MABLE.

APPLICATIONS PRODUCTS DEVELOPER ZONE SUPPORT ABOUT

Product Licensing

US export regulations require that your First Name, Last Name, Company Name and Shipping Address be verified before Xilinx can fulfill
your request. Please provide accurate and complete information for immediate processing. Sorry, addresses with Post Office Boxes
and names / addresses with Non-Roman Characters with accents such as grave, tilde or colon are not supported by US export

compliance systems.
Fielgz marked with an asfenzk * are required.

Last Name * Development

Address 1* 105 Commercial Dr.

s —

Postal/Zip Code * 59715

Country * [United States hd
State/Province |Selec1 One V|

Phone (include area code) * ADBEB54542

Corporate Email xilinx_hpp.development@

Company/Organization * Neuralynx

(. I
i
=]

I &

Job Function * Engineer-Systems W
Primary Market * |Mediual h
Next
< >

Product Licensing Information
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Check the box in “Certificate Based Licenses” for “Vivado Design Suite: HL. WebPACK ...” and click

“Generate Node-Locked License.”

=] ===

é |. https://xlincentitlenow.com/s O ~ @ C | I silincentitlenow.com AL

XILINX

| Al ~ | & signout | @ |w ()

APPLICATIONS PRODUCTS DEVELOPER ZONE SUPPORT ABOUT

Home © Support © Product Licensing

Product Licensing

Help

Create New Licenses Manage Licenses

Have a Voucher to Redeem? ? Evaluation and No Charge Cores ?

[+ [O

enter voucher code

= =| X000C-00000C-000C-X00000000 O

Create a New License File

Certificate Based Licenses

Generate Node-Locked License

Product

/ivado Design Suite: HL WebPACK 2015 and Earlier License icate
" io Design 5 HL WebPACK 2015 and Earlier Li Cerlificat

fiv esign Suite (No ISE): 30-Day Evaluation License ertificate -
D" Design S Mo ISE): 30-Day Eval Cerfificat

SE WebPACK License ertificate -
] ISE WebPACK Cerfificat

stalinux Tools License erfificate -
= P i Tools Li Cerfificat

vado HLS Evaluation License erfificate -
= “ivado HLS Evaluati Certificat

<

Search the Evaluation and No Charge
cores catalog and add specific cores to m

table below

Create a new license file by making your product selections from the table below. 2

Type
- Mo Charge
Ewvaluation
Mo Charge
Ewvaluation

Evaluation

License

MNode

MNode

MNode

Node

Mode

Available
Seats

m

n

m

n

m

Status

Cumrent

Curmrent

Cument

Curmrent

Cumrent

Subscription End

Date
Mone
~
30 days
Mone
365 days
30 days W
>

Generate License
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This page will use a host ID from the current PC to license the development software.

=] (== =]

e |. https://xlincentitlenow.com/ O ~ @ & | I «ilinx.entitlenow.com a7 553

XILIN ] aseealsive

ALL P JABLE

APPLICATIONS PRODUCTS DEVELOPER ZONE SUPPORT ABOUT

1 PRODUCT SELECTION

Home : Support : Produdt

Product Lit seectons 5 Seate | EndBate | Seats | Seats
vado De: Suite 1

Mo Charge 11 MNone

=

Help

Create New License
i < >

Have a Voucher to Re
: =] H000CI0000K-000-XI0

= 2SYSTEM INFORMATION

License Node
Create a New License File HostID ™z Any
Create a new license file by
Certificate Based Licenses
atus Subscription End
COMMENTS -
\ivado Design Suite: HL Wel 3 nt Mone
~
[F] Vivado Design Suite (No ISE) nt 30 days
Comments 2
D ISE WebPACK License nt Mone
] Petalinux Tools License nt 365 days
Vivado HLS Evaluation Liceng nt 30 days R
@
<

] >
Generate Node-Locked L v

Obtain Host ID
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e |. https://xilinxentitlenow.com/ 2 ~ @& & | .xilinx‘entitlennw‘cnm
| Al - | & signout | @ |

APPLICATIONS PRODUCTS DEVELOPER ZONE UPPORT ABOUT

Subscripti Available Requested
End Seats Seats
M 1

Home - Support - Produgl Product Selections

p r‘ D d I_I E t Li [ “ivado Design Suite: HL WebPACK 2015 and Earlier..

Help

Create New License| Svstem Information

License Node

00200000 X000-X00

enter voucher code W

% Have a Voucher to Re Host ID ANY

Create a New License File

Create a new license file BY note: WebTalk is aways enabled for WebPACK users. WebTalk ignores user and install
preference when a bitstream is generated using the WebPACK license. If a design is using a
Certificate Based Licenset device contained in WebPACK and a WebPACK license is available, the WebPACK license

will always be used. To get additional information on WebTalk, go to www xilinx.com/webtalk. S SlmmriT i
Date
7] ivado Design Suite: HL \Wel w m Cancel nt Mone
~

D “ivado Design Suite (Mo 1ISE) nt 30 days
D ISE WebPACK License nt Hone
D Petalinux Tools License nt 365 days
nt 30 days B

D Vivado HLS Evalustion Liceng

< i >

Generate Node-Locked | v

License Information Window 1
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[e] ol = =]

e |. https://ilinx.entitlenow.com/. O ~ @ & | .xilinx‘entitlenow‘com 5.7 §03

XILINX el awaleive

APPLICATIONS PRODUCTS DEVELOPER ZONE SUPPORT ABOUT

Home : Support :© Product

P r. D d LI E t LI E Congratulations

‘Your new license file has been successfully generated and e-mailed to
xiline.hpp.development@gmail.com. You can also view the license file under the Manage Licenses tab.

Help
Please add this sender (xilinx.notification@entitlenow.com) to your address book.

Create New Licenses License File Details
Node License

* i 12 OCT 2016

Products
Vivado Design Suite: HL WebPACK 2015 and Earlier License (No Charge): 1 seats

< >
Commenis Product Type Status Subscription Activated
End Date Seats

Vivado Design Suite: HL WebPACK 2015 and Earlier License  Certificate - No Charge e p e R e @ L S L
Earlier License

License Generation Complete

Rev.1.0  3/28/2017
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Download the license file that is emailed to your email address.
Return to the Vivado License Manager. Click on “Load License” and select "Copy License.”

f:_r_-i Vivado License Manager |ﬂ| Ii“&“&l
File Help
4 Getting & License Load License

% ;rt::,r Sfttngs Certificate Based Licenses
'0 N LICENSE

E""“ﬂa{ Load License Click the 'Copy License' button to copy a certificate-based license (Jic file) into the local Xilinx directory. Xilinx applications
4 Managing My Licenses automatically detect valid, node-ocked licenses (*.lic) residing in the local . ¥ilinx directory.
License Search Locations -

View License Status
L7 Return License to Xilinx
4 System Settings Activation Based Licenses

\!a System Information

Click the 'Activate License' button to load a response XML file into VLM to activate your machine for Xilinx tools and IP.

Activate License...

Load License

Locate the downloaded license (Xilinx.lic) and select “Open.”
Close the Vivado License Manager and finish the Vivado installation.
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Download the base example project for the HPP from:
https://www.dropbox.com/s/hs3dxnlwoltjoo7 /HPP_SfN.zip?dl=0

Unzip the project to a development folder on your development PC.

Open Vivado 2014.1 and load the unzipped project file “HPP_SfN.xpr.”

Generate the bitstream by clicking on “Generate Bitstream” on the left side of the interface.
4 Program and Debug

ﬁ. Bitstream Settings
{m Generate Bitstream

» n“ Open Hardware Manager

Bitstream generation option

Open Xilinx SDK 2014.1.

Select the workspace of the recently extracted project. This should be located at [Base project folder]
\HPP_SfN\FreeRTOS\Workspace.

Right-click on “RTOSDemo” in the Project Explorer and select “delete.” Confirm the deletion.
Right-click on “RTOSDemo_BSP” in the Project Explorer and select “delete.” Confirm the deletion.

Rev.1.0  3/28/2017 15
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Select menu option “File->Import.”

Choose “Existing Projects into Workspace.”

Select root directory [Base project
folder]\HPP_SfN\FreeRTOS\FreeRTOS\Demo\CORTEX_A9_Zynq_ZC702

Impu:urt El =

Import Projects

"

Select a directory to search for existing Eclipse projects,

(@ Select root directony: ChXilineProjects\HPPYHPP_S5fM\FreeRTO5\Free Browse...

I

(") Select archive file: Browse...

Projects:

RTOSDemo (ChXilinxProjects\HPP\HPP_SfMN'\FreeRTO5\FreeRTOS Select All

RTO5Demo_bsp (ChXilinkProjects\HPPYHPP_SfM\FreeRTOS\Freef
Deselect All

Refresh

4!

4| ] 3

[ Copy projects into workspace
Working sets
[ Add project to working sets

Select...

@ Next > Finish | [ Cancel

Import Projects

Click “finish” to Import the files from their new location.
Right-click on RTOSDemo and select “Clean Project.”
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3 Running an Application

The HPP uses a serial command line interface to interact with the operating system. To connect the PC
for terminal access, you must have required drivers for the PC.
Download and install VCP driver (CP210x VCP driver) from:
https://www.silabs.com/products/mcu/Pages/USBtoUARTBridgeVCPDrivers.aspx
If you haven’t already done so,

e Attach a USB cable from development PC to Digital Lynx SX port “HPP Terminal”

e Attach a USB cable from development PC to Digital Lynx SX port “HPP JTAG”

If you don’t already have a terminal application, you can download Teraterm
(https://ttssh2.0sdn.jp/index.html.en)

Rev.1.0  3/28/2017 17
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listed in the Windows Device Manager as “Silicon Labs CP210x USB to UART Bridge.” You will also need

to change the baud rate to 115200.

=4 Device Manager
File Action View Help

&= | 5| HEl®

(=] [=E]=]

a4 o2 7840 64b_2
b 1M Computer
b g Disk drives
B, Display adapters
> -e2) DVD/CD-ROM drives
g !33_-‘5 Human Interface Devices
& Jungo
-Z& Keyboards
--ﬂ, Mice and other pointing devices
Bl Monitors
¥ Network adapters
ST Ports (COM & LPT)
: "? Communications Port (COML)
‘? Intel(R) Active Management Technology - SOL (COM3)
YT Silicon Labs CP210x USE to UART Bridge (COM14)
2} Processors
-[J® Security Devices

-% Sound, video and game controllers

RV W T W W W

» -4 Storage controllers
> (M Systemn devices
- i Universal Serial Bus controllers

Windows device manager view of COM ports
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Tera Terrm: Serial port setup >

Port: COM1 W 0K

Baud rate: 115200 “

Data: 8 bit v Cancel
Parity: none w
Stop: 1 bit v Help

Flow control: none w

Transmit delay

] msecfchar 0 msecfline

Serial port setup - Use your COM port

In the SDK, right-click on RTOSDemo and select Run As->“1 Launch on Hardware (GDB).” This will
create a default run configuration for this application.

In the SDK interface, Select Run->Run configuration. In the Target Setup tab, select “Reset Entire System”
for the reset option drop down box. In the Bitstream file box, click Search and choose hpp_top.bit. Click
apply and then Run.

B Run Configurations B4
Create, manage, and run configurations ;*;
X | B3~ Name: RTOSDemo.elf
type filter text @® Target Setup . [7] Application | °f° STDIO Connection| |y Profile Options| [~ Common

[€] C/C++ Application

[E] C/C++ Remote Application Debug Type: [Standalone Application Debug ~

B Femrentt o ol ]
Connection: Local =i

B\ Remote ARM Linux Application onnection: |Locs E]

[ Target Communication Framework Device: Auto Detect Select

a4 &, Xilinx C/C++ application (GDB)
£ RTOSDemo.elf

Hardware platfor: [w_platform 0 ~|

Processor: ps7_cortexa0 0 .J

Bitstream file: hpp_top.bit Browse..

Initialization file  ps7_initcl Search...| [ Browse...|
Summary of operations to be performed

[Rg,ﬂ,.ms,.mm v\ Following operations will be performed before launching the debugger.
1. Reset entire system.

9] Program FPGA 2. Program FPGA fabric (PL).
[¥] Run ps_init 3. Run ps7_init. (Only first time after System reset or board power ON)

4.Run ps7_post_config. (Only first time after System reset or board power ON)
i SN\ FreeRT ORTEX_A3_Zynq_ZCT02\RTOSDemo\Debug\RTOSDemo.elf will be downloaded to the processar

[¥]Run ps7_post_config 5.°C: i
Enable Cross-Triggering | P-contexad. 0"

Filter matched 7 of 10 items.

@

Run Configuration

Rev.1.0  3/28/2017 19
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This will begin a download process visible in the lower right progress bar. This process usually takes
about 15 seconds as it configures the FPGA, then it will download the application.
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View teraterm terminal and verify that the following output is received:

S COM14 - Tera Term VT = o || B ER
File Edit Setup Control Window Help

Cleared File and Data DDR locations.

Semaphores created and taken

HPF Parameters Loaded from Flaszh:
ID: BxFFFFFFFF (" "

nan
255 .255.255.255

Firmuare Uersion:
PP IP:

aiting for DLSH synchronization..
wFile_System_Taszk created with return value of 1
FreeRTOS command server.

Tuype Help to view a list of registered commands.

>0

Type “help” and Enter, this will output a default menu.

For more information or questions, please contact:

HPP Support@neuralynx.com / 406-585-4542
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