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1. Introduction

XC6SLX9 Mini Board is an easy-to-use FPGA platform based on Xilinx Spartan 6 series
FPGA. It was initially designed for low cost with a everyone affordable price. Up to 72 I/O
breakout makes it suitable in high pin count applications. You can connect the I/Os to your
peripheral modules with several flying wires to quickly build a prototype project. Also, one
USB to UART bridge is integrated on board, only a USB cable is needed for power supply
and data communication. Because of its compact size and abundant 10s, it can be easily
embedded in your design as a core. This guide describes how to use Xilinx tools and
XCB6SLX9 Mini Board to learn FPGA as a beginner. If you are familiar with Xilinx design
tools and the process of FPGA design, some sections could be ignored.

The XC6SLX9 Mini Board includes:

Xilinx Spartan 6 FPGA — XC6SLX9-2TQG144C( Spartan-6 FPGA Family Overview )
64-Mbit SPI Flash memory ( W25Q64BV )

USB to UART ( ET232RL ) with TXD, RXD activity LED Indicator

Two groups of 2x20 expansion header ( 72 1/0s, +3.3V, +5V, GND )

JTAG programming header, directly connected to Xilinx Platform Cable USB

Two pushbuttons

One reset pushbutton for reloading configuration file from external flash into FPGA
Eight LEDs for 1/O status indication

50 MHz clock oscillator

USB or external power supply ( can be powered with a 9V battery )

Board Size: 75(mm) x 49(mm)

XC6SLX9 Mini Board Layout ( Top Side )

40-Pin GPIO Header UART TX/RX LED Indicator
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http://www.xilinx.com/support/documentation/data_sheets/ds160.pdf
http://www.ftdichip.com/Products/ICs/FT232R.htm
http://www.xilinx.com/products/boards-and-kits/hw-usb-g.html
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2.

Get the tools ready

First, we must get the necessary software and hardware tools ready before starting a
FPGA project. Three tools must be prepared:

1)

2)

3)

ISE WebPACK Design Software — We use HDL( Hardware Description Language )
code like Verilog or VHDL to describe a digital circuit, code must be compiled and
ultimately implemented into a circuit layout that can be programmed to FPGA device.
ISE WebPACK Design Software is an fully integrated tool for this purpose provided
by Xilinx.

XC6SLX9 Mini Board and one mini USB cable — This board includes a target
FPGA device and some other necessary circuitry and peripherals to support the
running of the device.

Xilinx Platform Cable USB or a parallel download cable — This is a
programming tool to download an configuration file generated by ISE WebPACK to
the internal SRAM of the target FPGA device or an external non-volatile memory.

2.1 Download and Install ISE WebPACK Design Software

Xilinx provides a free IDE software named ISE WebPACK for beginners. Although it
has limited functions compare to other charged editions, but that's enough for most
beginners. It's a complete solution for FPGA design offering HDL synthesis and
simulation, implementation, device fitting, and JTAG programming. Please visit ISE
WebPACK Design Software webpage for details and download it to you PC. Different
versions are provided, but they have similar Ul and basic functions. Of course the
latest version will occupy more hardware disk space. So which version you choose
depends on your PC. We use ISE WebPACK 14.1 for demonstration in this guide.

Note: If you have installed ISE WebPACK Software on your PC, you can ignore
this section.

All the operations in the following sections are done on Windows 8.1 x64
operating system.

2.2 Install the ISE WebPACK Design Software

1) Unzip the download file and go to the setup directory, double-click xsetup.exe to
start the installation process.

% | autorun.inf 4/24/2012 2:35 PM Setup Information 1 KB
_| xinfo 4/24/2012 2:35PM  File 1KB
$ xinfoee 4/24/2012 236 PM  Application 741 KB

|| xsetup 4/24/2012 2:35 PM File 1KB

& setup.exe 4/24/2012 236 PM___ Application 748 KB



http://www.xilinx.com/products/design-tools/ise-design-suite/ise-webpack.html
http://www.xilinx.com/products/design-tools/ise-design-suite/ise-webpack.html
http://www.xilinx.com/products/design-tools/ise-design-suite/ise-webpack.html
http://www.xilinx.com/support/download/index.html/content/xilinx/en/downloadNav/design-tools.html
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2) Awelcome window appears, click Next to next window.

XILINX.

ISE

DESIGN SUITE

1SE Design Suite 14.1 Installer

-> Welcome
Accept License Agreements
Select Edition to Install
Select Installation Options
Select Destination Directory

Installation

Copyright {c) 19852012 Xilin, Inc. All rights
reserved,

XILINX, the Xilinx logo and other designated
brands inchided hersin are trademarks of Xilinx,
Inc. All other trademarks are the property of
their respective cwners,

Welcome

We are glad you've chosen Xilinx as your platform development partner. This program will install
ISE WebPACK, one of the four ISE Design Suite Editions or one of our two standalone preducts.
The installation process will consist of the steps listed to the left.

You will need to have administrator privileges in order to install this software on Windows
operating systems. To reduce installation time, we recommend that you disable any anti-virus
software before continuing.

For the product you select to install, we recommend that you identify a directory that does not
contain an older installation of the same product version.

3) Enable the checkbox to accept terms and conditions, click Next to next window.

XILINX.

ISE

DESIGN SUITE

ISE Design Suite 14.1 Installer

Welcome

~-> Accept License Agreements
Select Edition to Install
Select Installation Options
Select Destination Directory

Installation

Copyright () 19952012 Milin, Inc. Al rights
reserved.

XILINX, the Xiirx logo and other designated
brands inchuded hersin are wademarks of Xilin,
Inc, All other rademarks are the propamy of
their respective awners,

Accept License Agreemenis

Flease read the following terms and conditions and click the checkbox below it to indicate that you
accept and agree to the terms and conditions below.

HILIMK, INC. -
END USER LICENSE AGREEMENT

CAREFULLY READ THIS EMD USER LICENSE AGREEMENT ("AGREEMEMT™). BY CLICKING THE
"ACCEPT" OR"AGREE"BUTTON, OR OTHERWISE ACCESSING, DOWNLOADING, INSTALLING
OR USING THE SOFTWARE, YOU AGREE ON BEHALF OF LICENSEE TO BE BOUND BY THIS
AGREEMENT.

IF LICENSEE DOES NOTAGREE TOALL OF THE TERMS AND COMDITIONS OF THIS
AGREEMENT, DO NOT CLICK THE "ACCEPT" OR "AGREE" BUTTON ORACCESS, DOWNLOAD,
INSTALL OR USE THE SOFTWARE; AND IF LICENSEE HAS ALREADY OBTAINED THE
SOFTWARE FROMAN AUTHORIZED SOURCE, PROMPTLY RETURN IT FOR A REFUND.

1. Definitions

"Authorization Codes” means any FLEXIm license key, license file, license manager, dongle or
other key, code orinformation issued by (or on behalf of) Xilinx that is necessary to download,
install, operate andlor regulate User access to the applicable Software.

“Bitstream” means a machine-executable, binary form of a core used to program a Xilinx Device.

“Licensee” means the individual, corporation or other legal entity to which Xilinx has issued a Seat
as described herein.

"User” means a specific human being who is identified by Licensee as a person who is authorized
to use the applicable Software on behalf of Licensee. In cases where Licensee is an individual j

[¥ 1accept and agree to the terms and conditions above.

< Back | Mext > I Cancel |
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4) Another license agreement window appears, enable the check box, and click
Next to next window.

XILINX, Accept License Agreements

Please read the following terms and conditions and click the checkbox belows it to indicate that you
accept and agree to the terms and conditions below.
HILINK, INC. j

DESIGN SUITE EMD USER LICEMNSEAGREEMENT

CAREFULLY READ THIS END USER LICENSE AGREEMENT ("AGREEMENT"). BY CLICKING THE
"ACCEPT" OR "AGREE" BUTTON, OR OTHERWISE ACCESSING, DOWNLOADING, INSTALLING
OR USING THE SOFTWARE, YOU AGREE ON BEHALF OF LICENSEE TO BE BOUND BY THIS
AGREEMEMT.

IF LICENSEE DOES NOTAGREE TOALL OF THE TERMS AND CONDITIONS OF THIS
AGREEMENT, DO NOT CLICK THE "ACCEPT" OR "AGREE" BUTTON OR ACCESS, DOWMNLOAD,
INSTALL OR USE THE SOFTWARE; AND IF LICENSEE HAS ALREADY OBTAINED THE
SOFTWARE FROM AN AUTHORIZED SOURCE, PROMPTLY RETURN IT FOR A REFUND.

ISE Design Suite 14.1 Installer

Welcome

> Accept License Agreements

Select Edition to Install 1. Definitions

Select Installation Options

Select Destination Directory "Authorization Codes™ means any FLEXIm license key, license file, license manager, dongle or
Installation other key, code or information issued by (or on behalf of) Xilinx that is necessary to download,

install, operate and/or regulate User access to the applicable Software.
“Bitstream™ means a machine-executable, binary form of a core used to program a Xilinx Device

"Licensee” means the individual, corporation or other legal entity to which Xilinx has issued a Seat
as described herein.

@mm () 19952012 Sl Inc. All Aghts | o yooe oans 3 specific human being who is identified by Licensee as a person who is authorized

xmm(. the Xiinx kogo and other desi i | to use the applicable Software on behalf of Licensee. In cases where Licensee is an individual LI
brands inchuded hersin are wademarks of X, |+ L ‘-

Inc. All other trademarks are the of -
ﬁ':i respactive owners. = FropeTY [V Taccept and agree to the terms and conditions above.

< Back | MNext > I Cancel |

5) Differnent editions are contained in this ISE Design Suite. We select ISE
WebPACK. Click Next to next window.

XILINX, Select Edition to Install

[=1- Edition List
ISE WebPACK
ISE Design Suite: Logic Edition

DESIGMN SUITE ISE Design Suite: Embedded Edition
ISE Design Suite: DSP Edition
ISE Design Suite: Systermn Edition

Software Development Kit: Standalone Installation

Lab Tools: Standalone Installation
ISE Design Suite 14.1 Installer

Welcome Disk Space Required : 14314 MB

Accept License Agreements
-> Select Edition to Install

Select Installation Options — Description of ISE WebPACK

Select Destination Directory
Installation ISE WebPACK contains the most important tools you need for designing CPLDs and small to
medium-sized FPGAs. Includes: ISE Design Tools (w/reduced device support), PlanAhead,
and Connectivity and DSP IF. ChipScope Pro and The Embedded Development Kit will also be
installed with WebPACK but are licensed separately (not included in a WebPACK license file).

Copyright (<) 1985-2012 Xiiirse, Tnc. All rights
reserved,

XILINX, the Xiinx bogo and other designated
brands inchuded herein are rademarks of Xiliny,
Inc. All other trademarks are the property of
their respective owners,

< Back | Next > I Cancel
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XILINX.

ISE

DESIGN SUITE

1SE Design Suite 14.1 Installer

6) Select the options as shown below. Click Next to next window.

Y
\

Select Installation Options

Select the desired installation options below. Selection of these options may result in additional
programs being run at the conclusion of the installation process.

[V use multiple CPU cores for installer archive extraction

Selecting this option will allow the installer to use all available CPU cores to decompress installer files. This may result
in a significant installer speed increase.

Acquire or Manage a License Key

[ Sourcery CodeBench for Xilinx Cortex-A% GNU/Linux
[ Sourcery CodeBench for Xilinx Cortex-A3 EABI

[ Install WinPCap for Ethernet Hardware Co-simulation

Welcome
Accept License Agreements
Select Edition to Install

-» Select Installation Options
Select Destination Directory
Installation

Copyright (2) 1595-2012 Xilirs, Inc. Al rights

reserved,

ILINX, the Milinx logo and cther dasignatad
brands inchided herein are trademarks of Xilr,
Ine. All other trademarks are the proparty of
their respective awners,

| D]

Select/Deselect All |

— Description of Install Cable Drivers

Cable drivers are required to ensure proper operation of the parallel and USB cables when
configuring Xilinx devices. Please disconnect any Xilinx cables from your machine prior to
driver installation.

7) Select destination d

Cancel

< Back | Next > I

irectory. You can change to other directory if you don't have

enough space in C disk. Click Next to next window.

XILINX.

S

DESIGN SUITE

¢
\

ISE Design Suite 14.1 Installer

Welcome
Accept License Agreements
Select Edition to Install

Select Installation Options

- Select

Select Destination Directory

Select the directory where you want the software installed.

IC:\X\Iinx

Disk Space Required : 14314 MB

Disk Space Available : 18443 MB

Select a Program Folder

This name will appear in the Start Menu > Programs list.

Y
Installation

Copyright (<) 1995-2012 Xiinx, Inc. All rights
ressrved,

XILINX, the Xilinx logo and other designated
brands incleded hersin are wademarks of Kilin,
Inc, Al other tademarks are the propemy of
their respactive owners,

I Xilinx Design Tools

- Import tool preferences from previous version
and change project file association to ISE WebPACK 14.1

XC6SLX9 Mini Board
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8) A summary window lists the tools and components that will be installed, click
Install to start the installation.

b |
% XILINX. Installation

Options Summary
Edition : ISE WebPACK
Program Group: Xilinx Design Tools
.

Option: Acguire or Manage a License Key

ESIGN SUITE

ISE DS Common

Install Location: C:'\Xlirc14. 1\SE_DSYzomman

Module: ISE DS Common

Option: Script to install VC++ runtime libraries for 32-bit 05
Option: Seript to install VC++ runtime libraries for 64-bit 05

EDK
Install Location: C:\lirc14.1\SE_DS'\EDK
Module: EDK

1SE Design Suite 14.1 Installer

Welcome

Accept License Agreements Mentor Embedded
Select Edition to Install Install Location: C:\Xlirec14.1\SE_DS*zommon*Code Sourcery
Select Installation Dptions Module: Mentor Embedded 10

Select Destination Directary PlanAhead Analysis Tool
-> Installation Install Location: C:\Xlire14.1\SE_DSPlanAhead
Module: PlanAhead Commaon Files
Option: Setup PlanAhead Install Environment

ISE

Install Location: C:\Xlirec\14.1\SE_DSWSE

Module: Design Environment Tools

Module: WebPACK Devicas

Copyright () 1995-2012 ¥iiny, Inc, All rights | Option: Install Windows System Generator Info XML

reserved, Option: Install Cable Drivers

XILINY, the Xilinx logo and other designated | Option: Enable WebTalk to send software. [P and device usage statistics to Xilire (Always enabled for WebPACK
brands included herein are wademarks of My, | jicenge)

Inc, All other trademarks are the property of
their respactive owners,

-

< Back | Install I Cancel

9) It may take several minutes to complete the installation, please wait patiently.

XILlNX, PlanAhead Analysis Tool

Extracting: planahead_0003.zip.xz, planahead_0004.zip.xz, planahead_0005....

DESIGN SUITE

Xilinx 28nm leadership
with 7-series FPGAs

Lowest power, highest performance FPGAs that deliver a
Welcome breakthrough 50% power reduction with the industry’s

Accept License Agreements highest fmax performance and DSP processing bandwidth
Select Edition to Install

Select Installation Options
Select Destination Directory
-> Installation

ISE Design Suite 14.1 Installer

Virtex*-7 de yreater then 2X the ca and bandwidth offered
by the lar N dev

Kintex™-7
at less than ha

Artix™-7
high

Copyright (c) 1995-2012 Xilinx, Inc. All rights wwwaxilinx.com/Z XlLlNXv

reserved,

XILINX, the Xiinx logo and other designated
brands incheded hersin are rademarks of Xilinx,
Inc, All other rademarks are the property of
their respactive owners,
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10) Amessage box may pop up to inform you to disconnect all Xilinx Platform cables.
Remove the cables and Click OK.

ISE Design Suite 14.1 Installer [ 91% ] = =

XILINX. ISE:

’ Install Cable Drivers
\ |SE LU L L LU LD L L 91%

DESIGN SUITE

Vivado™

ISE Design Suite 14.1 Installer Cable Driver Installer

Welcome

Accept License Agreements Please disconnect all Xilinx Platform Cable USB or Evaluation Platform JITAG
Select Edition to Install cables from this system before continuing.

Select Installation Options
Select Destination Directory
-» Installation

omvnahe (© 15952012 xime fne A1 rghe www.xilinx.com/products/intellectual-property XILINX.
reserved,

XILINK, the Xiimx logo and other designated
brands included herein are rademarks of Kilinx,
Inc, All other trademarks are the property of
their respective owners,

< Back | Install I Cancel

11) Click Finish to complete the the installation.

Congratulations! You have successfully installed Xilinx ISE WebPACK.

The environment variables are written to the settings[32|64].bat file for each application and an

encompassing settings[32|64].bat at "C:Xilinx\14.1MSE_DS". In order to set the variables in your
environment, you must source the settings[32|64].bat file from "C¥ilinx\ 14 1USE_DS".
DESIGN SUITE

% XILINX. Install Completed

The shortcuts created by the ISE Design Suite Installer source the appropriate settings script prior to

launching each tool. Command line and script users should source the settings script prior to
launching the tools.

ISE Design Suite 14.1 Installer

Welcome

Accept License Agreements
Select Edition to Install
Select Installation Options
Select Destination Directory

-= Installation

Copyright (2) 1595-2012 ¥iire, Ire. All rights
reserved,

KILINK, the i logn and other designsted
brands inchuded hessin are trademarks of Yilin,
Inc. All other trademarks are the property of
their respactive ownars,
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12) To Get a free license from Xilinx, you must register a user account on Xilinx
Website and apply for a free license for ISE WebPACK. The details are ommited
here, just follow the instructions on the website, you will get the license file easily.

13) After receiving a license from Xilinx, copy the license file to the destination
directory where the software is installed. Enter Manage Xilinx Licenses tab,
click Copy License... , and then locate the license file with .lic suffix.

Acquire a License Manage Xilinx Licenses

Instructions: Xiinx applications automatically detect valid, node-ocked licenses {*.lic) residing in the local . Xilinx directory. Use the Copy License button to
copy a license file into this directory.

Copy License... |

To point to a floating server license, or to point to license files in locations other than .Xilinx, set one of the environment variables below. (Linux users will
need to make these settings outside of this application.) Examples: 1234@server;C:YicensesWilinx.lic (Windows) or 1234@server: fuer local/flexim
{Linux)

XILINXD_LICENSE_FILE |

LM_LICENSE_FILE |

Feature S/Wor | Version | Expiration | License Count Licenses | Information
IP Core | Limit Date Type In Use

10_100_mb_eth_mac | IP:Bought| 2025.01 | Permanent | Nodelocked | Uncounted License_Type:Boughtsornething@my.door 10_T

10_100_mb_eth_mac | IP:Bought| 1.0 Permanent | Nodelocked | Uncounted License_Type:Bought

KPS SAwW 2025.01 | Permanent | Nodelocked | Uncounted something@my.door,System_Edition, software,p

#ps_usb2_device_v2 |IP:Bought|1.0 Permanent | Nodelecked | Uncounted License_Type:Bought

xps_ush2_device IP:Bought | 2025.01 | Permanent | Nodelocked | Uncounted License_Type:Bought:something@my.doorxps_t

xps_usb_device IP:Bought | 2025.01 | Permanent | Nodelocked | Uncounted License_Type:Bought;something@my.deenxps_t
KAUI_classic IP:Bought| 2010.08 | Permanent | Nodelecked | Uncounted License_Type:Bought

50K SwW 2025.01 | Permanent | Nodelocked | Uncounted something@my.door, System_Edition, software p

xps_usb2_device v2 |IP:Bought|1.0 Permanent | Modelocked | Uncounted License_Type:Bought

xps_ush_host IP:Bought| 201012 | Permanent | Nodelecked | Uncounted License_Type:Boughtipman,xps_ush_host,ip,per

xnls ush2 device v2 [IP:Hard... [1.0 30 . Nodlelocked Uncounted License Type:Hardware Evaluation _|L|
1 3

—Local System Information
Hostname: Adam

Metwork Interface Card (NIC) ID:  6036dd8056f1, 3c970e5b7243,6036dd8056f5
C: Drive Serial Number: 6ch73779

FLEXID Dongle ID:

e |

A L0 » ThisPC » Local Disk (C:) » Xilinx v & Search Xilinx yal

Organize = New folder =~ @ @

& Downloads A Name Date modified Type Size

%3 Dropbox

114 3/23/2015 357 PM  File folder
%l Recent places

| Bl sdlime_ise.lic 3/2/2015 9:43 AM License 4T KB

#& OneDrive

% Homegroup

/8 This PC

i Desktop

| Documents

& Downloads

W Music

=/ Pictures

B Videos

i, Local Disk (C3)

B PKBACK= 001 (E: »

File name: | xilinx_ise.lic v| ‘Llcenseﬁ\s(’illc} v|
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14) Congratulations! You have successfully installed and activated the software.

“ ' Xilinx License Configuration Manag... “

'0' License installation was successful,

OK

2.3 Setup the XC6SLX9 Mini Board

A USB connection is provided on XC6SLX9 Mini Board. It is intended for data
communication and powering the board. FT232R is used as a USB to UART bridge. It
is a very popular IC widely used in various USB converter cables. As usual, a device
driver software must be installed before the operating system could successfully
recognize and operate the device.

Note:

1) If your PC has the driver software installed before, the on-board FT232R will be
enumerated as a common serial port when you connect the board to PC.

2) For the latest operating system like Windows 8, when a USB device detected, it
will automatically find and install the driver for the device if windows update is
enabled and internet connection is available.

The following instructions describe how to install the driver software for FT232R:

1) Power the board

Plug the XC6SLX9 mini board to your PC via a USB mini cable. When powered, the
windows system will detect the insertion of a USB device and try to load a driver for
this device. If windows fail to find the driver, it will list the device in the Device
manager with a yellow exclamation mark, indicating the driver for this device is not
found.



Xilinx Spartan 6 FPGA XC6SLX9 Mini Board

File Action View Help

e T HEl "

|2 Biometric devices ~
& €} Bluetooth

» 8 Computer

b - Disk drives

» B Display adapters

I e DVD/CD-ROM drives

» U Human Interface Devices

» € IDE ATA/ATAPI controllers

» %5 Imaging devices

» & Jungo

b == Keyboards

& Il Mice and other pointing devices

i B Monitors

» WF Network adapters
[+ /5 Other devices
—ig BrETETEE

» o= Print queues

» [} Processors

» [ Sensors

» [ Software devices

» % Sound, video and game controllers
» €& Storage controllers

&> [l System devices

5 @ Universal Serial Bus controllers

2) Install driver software automatically( Internet connection must be available )
® Right click on the FT232R USB UART, and select Update Driver Software...
Select Search automatically for updated driver software
® Windows will automatically find and install the driver software, this will take a few
seconds.
3) Install driver software manually
® Download the driver software from FTDI website according to the edition of your
operating system.
® Now, for Windows system, an executable version of this driver is available, unzip
and run the executable file, driver will be installed automatically.
4) Verify the result
If the driver software is properly installed, the FT232R will function as a virtual serial
port. And it will appear in the Device Manager list.

) x

File Action View Help
e mHE E
4 aAdam "~

b & Audio inputs and outputs
b 45 Batteries

b |2 Biometric devices

© €} Bluetooth

&> % Computer

by Disk drives

1 B, Display adapters

b &4 DVD/CD-ROM drives

» 5 Human Interface Devices

b g IDE ATA/ATAPI controllers
b % Imaging devices

b & Jungo

b &= Keyboards
I Mice and other pointing devices
©» B Meniters

1 & Network adapters

L W Portable Device

4 77 Ports (COM & LPT)

T i Pnnt quedes.

3 Processors

b & Progremming cables
i |28 Sensors

[ Softwere devices

& Sound viden and name controllers

Note: You must get a serial port monitor software like PUTTY to hunt the serial port
activities.


http://www.ftdichip.com/Drivers/VCP.htm
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2.4 Setup Xilinx Platform Cable

A download cable is needed to program the configuration file to the target FPGA
device. Xilinx provides USB download cable and parallel download cable, but USB
cable is more popular because parallel port is eliminated in most new generation
desktop or laptop PCs. We use Xilinx Platform Cable USB in all the demos and
examples. A USB driver software is needed for this cable. It's integrated in the ISE
WebPACK Design Software and has been installed in previous installation process. If
the driver doesn't work or crashed, please read the application guide USB Cable
Installation Guide, and reinstall it. If driver software is properly installed, the cable
named Xilinx USB Cable will appear in the Device Manager list.

File Action View Help

e @ E HE 8 EES

» %9 Batteries

& |2 Biometric devices

> €) Bluetooth

- /8 Computer

b = Disk drives

» M, Display adapters

» ¢k DVD/CD-ROM drives

» 3 Human Interface Devices

» g |DEATA/ATAPI controllers

1+ %5 Imaging devices

» & lunge

» = Keyboards

& B Mice and other pointing devices
i B Monitors

» W Network adapters

» e Print queues

i [N Processors

4 & Programming cables

» ¥ Sensors

5 [ Software devices

» & Sound, video and game controllers
1 € Storage controllers

» /8 System devices

@ Universal Serial Bus controllers

o
CaLPHC Yoo oone W

=@ 150 Unge VeSF VRE

7 .U N

T



http://www.xilinx.com/products/boards-and-kits/hw-usb-g.html
http://www.xilinx.com/support/documentation/user_guides/ug344.pdf
http://www.xilinx.com/support/documentation/user_guides/ug344.pdf
http://www.xilinx.com/support/documentation/user_guides/ug344.pdf
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3.Create your first FPGA Project

This section will guide you through the process of creating a simple FPGA project using
Verilog HDL. We build an 8-bit barrel shifter that rotates one bit to the right in the interval
of 1/4 second. The state of the shifter will be displayed on the eight LEDs. And finally, the
object file will be downloaded to the target device on XC6SLX9 Mini Board and got
verified.

Note: Some procedures like simulation, timing analysis, and creating constraints in
FPGA design are omitted in this section.

1) Double-click ISE Project Navigator icon to start the IDE.

-
2

64-bit Praject
Navigator

2) Select File -> New Project... The New Project Wizard appears.

Layout Help
BrRARABI=IT=ELN b

<
nnnnn e [© mros [ I Warngs |1 Frdmries R

Create a new project

3) Type Barrel_Shifter in the Project Name field. Browse to a location (directory path)
for the new project. A Barrel_Shifter subdirectory will be created automatically. Select
HDL in the Top-Level Source Type list. Click Next to move to the device property
window.
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@):reate MNew Project
Spedfy project location and type.

Enter a name, locations, and comment for the project

Name: |BarreLSh|ﬂ:er ‘
Location: |C:VJ5ers\Adam\Dasktop\XC65LX9 Mini Board Examples\Barrel_Shifter | El
Werking Directory: | C:\Jsers\Adam Desktop|¥CASLXS Mini Board Examples|\Barre|_Shifter | E
Description: This example shows a simple &-bit barrel shifter that rotates one bit to the right in the

interval of 1/4 second. The state of the shift register is displayed on 8 LEDs.

Select the type of top-evel source for the project

Topevel source type:

HDL [v]

4) Select a value for Device, Package, Speed and other properties as shown below.

(€project Settings
Specify device and project properties,

Select the device and design flow for the project

Property Name Value

Evaluation Development Board None Specified v
Product Cateqory All ¥
Family Spartanf w
Device XCOSLKS v
Package TQG144 w
Speed -2 w
Top-Level Source Type HDL

Synthesis Tool XST (VHDL/ Verilog) v
Simulator 1Sim (VHDL/Verilog) v
Preferred Language Verilog w
Property Specification in Project File | Store all values w
Manual Compile Order [

VHDL Source Analysis Standard |vHDL-93 [v]
Enable Message Filtering [

« Back H MNext > || Cancel

5) A summary window appers.Click finish to comlete the project wizard.
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@mju:t Summary
Project Navigator will create a new project with the following specifications.

Project:
Project Name: Barrel Shifter
Project Path: C:\Users\Adam'Desktop\XC65LX9 Mini Board Examples\Barrel
Working Directory: C:\Users'Adam\Desktop\XC65LXY9 Mini Board Examples\B:
Description: This example shows a simple 8-bit barrel shifter that rot
Top Level Source Type: HDL

Device:
Device Family: Spartané
Device: xcEslxg
Package: tggldd
Speed: -2

Top-Level Source TIype: HDL

Synthesis Tool: XST (VHDL/Verilog)

Simmlator: ISim (VHDL/Verilog)

Preferred Language: Verilog

Property Specification in Project File: Store all wvalues
Manual Compile Order: false

VHDL Source Analysis Standard: VHDL-93

Message Filtering: disabled

[tre o | <socc | [ pnsn ][ cance

6) Click Project -> New Sources... to create an HDL source.

File Edit View

Source Process Tools Window Layout Help

D2Ed|E
Design &| Add Source...
5] |view: © i (3] Add Copy of Source...
] | Hierarchy New VHDL Library..
8 BarrelS ool Compile Order
=8 6 xcbshd »
F Import Custom Compile File List...
i
E Disable Hierarchy Reparsing
= Force Hierarchy Reparse
P up Project
m Ubrarig  Archive..
Generate Tel
Use:
Design Goals & Strategies..
L Design Summary/Reports
) o Proce ' e
Design Properties...

¥ Design Utilities

EIETEEI

& Start| B Deson | [ Fies | D) Liaries

Consdle 08 x

<
Console |@ Erors | 1\ Warnings | (g8 Findin Fies Results

Add a new source to the project |

7) Select Verilog Module, enter the file name Barrel_Shifter. Leave the file location to
the default. Verify that the Add to project checkbox is selected. Click Next to next
window.
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lect Source Type
Select source type, file name and its location.

4 P (CORE Generator & Architecture Wizard)
[©] Schematic
User Document
B Verilog Module
] Verilog Test Fixture
g VHDL Module
VHDL Library
[F] VHDL Package |Barrel_5hiﬂ:er
] VHDL Test Bench
2% Embedded Processor

File name:

Location:

|C:W5ers\,ﬂdam\Desktop‘l,XC65Lx9 Mini Board ExampH I;I

Add to project

8) Declare the input and output ports for the module as shown below,and then click Next
to next window.

ne Module
Specify ports for module.

Module name |Barre|_5hif'her

Port Name Direction
CLE_50M input
Reset input

w

=l

LED output

input

input

input

input

input

input

input

£ £ £
OoooooodRdn

input

9) A summary window displays the information you entered in previous steps. Click
Finish to complete the wizard if no errors found.
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(Esummary

Project Mavigator will create a new skeleton source with the following specifications.

Add to Project: Yes

Source Directory: C:\Jsers\adam'\Desktop\Examples\Barrel_shifter
Source Type: Verilog Module

Source Name: Barrel_Shifter.v

Module name: Barrel_Shifter
Port Definitions:
CLK_50M
Reset
LED

< Back | | Finish | | Cancel

10) The module head and some comments about this module have been added to the
source code file automatically.

OFE@ L EDbx|om| = 228 D EEEEI X TR

l?-:zi E

ML
I}
rrE
b
H
i

CO|Fd#e|s

15|58 v

ing Fle
55 Conaue g Devce
@ nthyz Design oy Cripscope

= st | O Desn 13 A [ beanes] [ Barel Syt alt Desgn sunmary

<
1 Cwese © o | L, warnos | Framran i

L1 Cot 13 verieg

SEN

11) Copy the HDL code shown below to the Barrel_Shifter source file and save the file.

Note: If you are new to Verilog HDL and can't understand the meaning of the
code, please don't worry about that. You will get familiar with the coding rules
after reading a Verilog HDL book. We mainly focus on learning the tools of
Xilinx FPGA, not the details of Verilog HDL in this guide.
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module Barrel_Shifter( input CLK_50M, input Reset, output [7:0] LED );

reg [23:0] counter;
reg [7:0]  shift_reg = 8'b0000_0001;
always@( posedge CLK_50M )
begin
if( Reset)
begin
counter <= 0;
end
else
counter <= counter + 1'b1;
end
always @( posedge CLK_50M )
begin
if( Reset)
shift_reg <= 8'b0000_0001;
else
begin

if( counter == 24'p1011_1110_1011 1100_0010_0000 )

shift_reg <= { shift_reg[6:0],shift_reg[7] };

end
end
assign LED[7:0] = shift_reg[7:0];
endmodule

12) Double-click Implement Design in the process window. The project will be parsed
and synthesized successfully.
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Note: Since the source code is verified, you don't need to correct any syntax errors
or typos. In most cases, error is unavoidable for beginners, you should learn to
analyze the error or warning tips printed in the Errors and Warnings window.

13) Click Tools -> PlanAhead -> I/0 Pin Planning(PlanAhead)-Post-Synthesis... to
assign pin locations. Then click Yes to automatically create a new constraint file add it
to project.

2 Fe G Viw Prjec Soume Proces Window Layoue_ Help

[P IS

N P B
5 (5348 Bamel Stes el Shifizcel

v
L4
A
i
i
i
.
!
3
&l

Dassn Sumray (o of date)

~O8x

o Examples/Barrel_Smifter/planinesd_run_1/planihesd_run.log

Tl o ) Dros | 5, wamngs | B4 Frainrles R
Post-$yntnesis 10 Planningfor s prsect

This process requires that an Implementation Constraint File (UCF) be added to
the project and associated with the selected design module. Would you like
Project Mavigator to automatically create a UCF and add it to the project at this
time?

If you select "No” you will need to create or add an existing UCF to the project
before running this process.

Yes Me

14) Assign pin locations as shown below and then save the constraint.
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3 Bamel Shifter - [C:\Users\Adam\Desktop\XCESLXS Mini Board Examples\Barred Shifter\pianahead run_1\Barrel_Shifterppr] - PlanAhesd 14.1 - " EN

T Corscie | 1 Padkage P | 510 Barks

— —

15) Reimplement the design.

16) In the Process window, double-click the Configure Target Device process. The
system will automatically generate an configuration file for programming, and then
IMPACT software will be launched.

ISE Project Navigator (P.15x) - C\Users\Adam) Deskiop\XC6SLX9 Mini Board Examples\Barrel_Shifter\Barrel_Shifter.xise - [Barrel_Shifterv) - N

ook Window Layout  Help

CEEIPL T ]

Coraoe ) Evors | L, wamngs | (B Feon s Reain

17) Inthe ISE iIMPACT window, double-click Boundary Scan.

Note: To successfully find a device in the JTAG chain, Xilinx Platform cable
USB must be connected to the XC6SLX9 Mini Board, and both should be
powered.
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) ISE IMPACT (P.15%7) - olEm
Fle Edit View Opemations Output Debug Window Help

Dafiw [=olien

Console ©08 %

<

[E consde @ Emors | 1) Warnings

FITITTIT

18) Click the Initialize Chain command, iMPACT will automatically search devices
available in the JTAG chain and display the result in the Boundary Scan window.

B ISE IMPACT (P.15x - [Baundary Scan] -0
B File Edit View Operations Output Debug Window Help ==
DedloEkalza 20
iMPACT Flows ~+08x
2% Bou
[z

++[£] systemACE
- B Create PROM File (PROM File Format.
- [2] WebTalk Data

Right click to Add Device or Initialize JTAG chain

iMPACT Processes ~O8%

Available Operations are:

3 Boundary Scan

Console ©08 %

v
>

<

[E consde @ Emors | 1) Warnings

No Cable Connection [No File Open [ [ [ .

19) When a device detected, click Yes to assign a configuration file.
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@ ISE IMPACT (P.15xf) - [Boundary Scan] - o
B File Edit View Operations Output Debug Window Help ==
FECITFFEE P
[MPACTFows DO & X)ipiont chck device to select operations
Boundary Scan
-|2] systemace
+[2] Create PROM File (PROM File Format.
- [2] WebTalk Data
=) Auto Assign Configuration Files Query Dialog
IMPACT Processes ~08x
“Available Operations are: @ Do you want to continue and assign configuration files(s)?
[] Don't show this message again, save the setting in preference.
3 Boundary Scan
Console ~O8x
Identifying chain contents...'0': : Manufacturer's ID = Xilinx xcéslx9, Version : 2 ~
1) INFO:1MPACT:1777 -
Reading C:/Xilinx/14.1/ISE_DS/ISE/spartan6/cata/xc6slx9.bsd.. .
i) INFO:iMPACT:501 - '1': Added Device xC6slx® successfully.
done.
PROGRESS_END - End Operation.
Elapsed time = 0 sec.
v
< >
Consale Emors | I} Warnings

Configuration [Platform Cable USB [6MHz | [usb-hs

20) The generated configuration file is saved under the project directory. Locate the file
and click Open to load it into the IMPACT software.

£ ISE iMPACT (P.15xf) - [Boundary Scan] -
@File Edit View Operations Output Debug Window Help EE'E

DPH[XEEXx x| mE[rN
|IMPACT Flows 08 x
[ - 25 Boundary Scan TEFIIERT
[=] SystemACE
[=] Create PROM File (PROM File Formatter)
- [2] WebTalk Data

Look in: | | C:\Users\Adam\Desktop\WCBSLXS Mini Board Examples\Barrel_Shifter |EI Q O 0 lﬂ E]
& My Comp.., || 1o Xil
L. _nge
iMPACT Processes n Adam | _xmsgs
Available Operations are: 1 ipcore_dir
. iseconfig
1. planAhead_run_1
10 wdne_auto_0_xdb
Open
Console ] = ~0ax
Identifying chain contents...'(Q T | | Cancel ~
Ay INFC:iMPACT:1777 -
Reading C:/Xilinx/14.1/ISE_D3/1] Bypass
&) INFO:iMPACT:501 - '1': Added Dg Files of type: |NI Design Files (*.bit *.rbt *.nky *.isc *.bsd)

done.
PROGRESS_END - End Operation.
Elapsed time = 0 sec.

<
Console ’_6 Errars I_ﬁ Warnings

Configuration |Platform Cable USB |6 MHz |— ush-hs



Xilinx Spartan 6 FPGA XC6SLX9 Mini Board

21) When a message box appears and ask if you want to attach a SPI or BP| PROM.
Click No. We will program the SPI flash later.

ISE IMPACT (P.15x1) - [Boundary Scan] -

[PACT Processes ~O8%

e supperts stached Flach PROMS.
ntto sitach an SP) or 8P| PROM to this device?

[ e

Identify Succeeded

E-LE

i corcce @) Evoms | L, wamngs

(Configuiation [Platform Cabie USE (M | [usb-hs

22) A Device Programming Properties window may pop up. Click OK.

® ISE IMPACT (P.15x1) - [Boundary Scan] -

ity

[PACT Processes ~O8%
viable Operseions s

Identify Succeeded

E-LE

i corcce @) Evoms | L, wamngs

(Configuiation [Platform Cabie USE (M | [usb-hs

23) Right-click the & icon and select Program command. iIMPACT will initiate the
download process.
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File Edit View Operations Output Debug Window Help [= L= x]
FECIFEE RS T = L)
iMPACT Flows ~O8x
=2 Boundary Scan
[2] systemacE
1= E Create PROM File (PROM File Formatter)
6 [=] WebTalk Data o —.
Get Device D
X Get Device Signature/Usercode
barrel
00. One Step SVF
One Step KSVF
Read Device DNA
‘Add SPI/BPI Flash
e SEEE Assign New Configuration File..
Availab Set Programming Praperties...
= P Set Erase Properties...
= Get Device ID.
= Gt Device Signature/Usercode Launch File Assignment Wizard
= Read Device Status S e
= One Step SVF
= One Step XSVF
=P Read Device DNA
B Boundary Scan
Consale <08 X
'1': Loading file 'C:/Users/Adam/Desktop/XCé5LX3 Mini Board Examples/Barrel Shifter/barrel shifter.bit' ... ~

done.
i) INFO: iMPACT: 2257 - Starcup Clock has been changed to 'JoagClk' in the bitstream stored in memory,

but the original bitstream file remains unchanged.

UserID read from the bitstream file = OxFFFFFEFF.

Data width read from the bitstream file
) INFO:iMPACT: 501 — '1': Added Device xc6slz® successfully.

v
>

<
consle | @ Emors | 1\ Warmings
[Configuration [Platform Cable USB (6 MHz | [usb-hs

24) When programming is complete, the Program Succeeded message is displayed.
Now, you can find only one LED is lit on board and rotating from left to right.

File Edit View Operstions Output Debug Window Help [= =] =]
DR E[XDExEmX #f=ols8
iMPACT Flows ~+08x
=2 Boundary Scan
[2] systemace
- E Create PROM File (PROM File Format.
&-[Z] WebTalk Data

~+08x
code
= One Step SVF
= One Step XSVF
= Read Device DNA Program Succeeded
B Boundary Scan |

Consale wOsx

) INFO:1MPACT - 0011 1100 1110 1100
i) INFO:iMPACT:579 - '1': Completed downloading bit file to device.
i) INFO:iMPACT:188 - '1': Programming completed successfully.
LCK cycle .
LCK cycle: N
i) INFO: iMPACT

ng done pin....done.

'1': Programmed
PROGRESS_END - E:
Elapsed time = 1 sec.
v
3 >
Console | @) Errors | 1\ Warmings

Configuration [Platform Cable USB [6MHz | [usb-hs

Note: In the previous steps, the configuration file is downloaded to the SRAM of the

XC6SLX9 Mini Board

target device. As we know, SRAM is a kind of volatile memory, that means data
stored in SRAM will be lost when power is removed. The XC6SLX9 Mini Board has a
non-volatile SPI flash( W25Q64BV ) to store the configuration file. Data will be
automatically loaded into the SRAM of FPGA device during power up. The following
steps will show you how to generate a PROM file and program it to the SPI flash.
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25) Double-click Create PROM File( PROM File Formatter ).

File Edit View Operations Output D [= =] =]
D3E[xebxmax:|
iMPACT Flows ~+08x
23 Boundary Scan
8 5] Create PROM File (PROM File Format... |
G T2 Web et Data
xcBsbd
bypass
0
iMPACT Processes ~+08x
Available Operations are:
= Program
=P Get Device ID
= Get Device Signature/Usercode
=) Read Device Status
= One Step SVF
= One Step KSVF
= Read Device DNA
3 Boundary Scan
Console “O8x
[13] DONE PIN 1 ~
[14] SUSPEND STATUS o
[15] FALLBACK STATUS o
5} INFO:iMPACT:2219 - Status register values:
[} INFO:iMPACT — 0011 00 1110 1100
) INFO:iMPACT:579 - Completed downloading bit file to device.
Jdy INFO:iMPACT: 188 — i Programming completed successfully.
LCK cycle = NoWait.
LCK cycle: NoWait
Jy INFQ:iMPACT — '1': Checking done pin....done.
1t Prosvammed anscssafolluvo v
< >
Console € Errors |y warnings
Configuration |Platform Cable USB [6MHz |  [usb-hs

26) Select Configure Single FPGA in stepl, 64M bit storage device in step 2, and
change the Output File Name and Output File Location in step 3. Click OK to exit

the setup window.

- Configure from Paralleled PROMs
*- Generic Parallel PROM

Description:

Step 1. Select Storage Target Step 2. Add Storage Device(s) Step 3. Enter Data
Storage Device Type : ) ) General File Detail Walue
. Storage Device (bits
“- ¥ilinx Flash/PROM = L) Checksum Fill =
= Mon-Volatile FPGA Add Storage Device Remove Storage Device Value
i Spartan3AN ) + File N
BN aam utput File Name | Barrel_Shifter
Output File =
- onngure Mo A Location C:Nsersfadbmeaskbou#CGSin =
BPI Flash
- Configure Single FPGA
- Configure MultiBoot FPGA

Flash/PROM File Property

File Format

Value

MCS v
Add Mon-Configuration Data Files

[7] Auto Select PROM

In this step, vou will enter information to assist in setting up and

generating a PROM file for the targeted storage device and mode,

~
* Checksum Fill Value: When data is insufficient to fill the entire memory of a PROM, the value specified here is used to calculate the checksum of the unused portions.
s Qutput File Name: This allows you to specify the base name of the file to which your PROM data will be written
» Output File Location: This allows you to spedfy the directory in which the file named above will be created
Fila Fou k- DD MM S b bad i s Finductry etandard for e D i Hha DD OM il fou 13 DD kA ot = M Y
oK | | Cancel | ‘ Help
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27) Add a device file as the source of this conversion. Locate the configuration file
generated in previous steps.

)
B File Edit Vi

Operations

ISE iMPACT (P.15xf) - [PROM File Formatter: SPI Flash Single FPGA] - O

OQutput Debug Window Help

[]=llx]

RECIHE ]

R

iMPACT Flows

08 x

Boundary Scan
SystemACE

WehTalk Data

A

#& Homegroup

Create PROM File (PROM File Formatter)

Organize » Mew folder

Name

Xil

@ - 4t . » ThisPC » Desktop » HCESLX9 Mini Board Examples » Barrel_Shifter v | & Search Barrel_Shifter 2

0x0000_0000

Date modified Type Size

3/26/2015 %:00 AM  File folder

M
IMPACT P X This PC 1 ngo 3/26/2015%:03 AM  File folder
Availabl]  T5 T B _msgs 3/26/20159:04 AM  File folder
i Desktop ) .
p . ipcore_dir 3/26/20158:41 AM  File folder
"| Documents X
|| iseconfig 3/26/20158:43 AM  File folder
& Downloads L
B M 1 planihead_run_t 3/26/20158:50 AM  File folder
usic
. 0 xlmx_auto_0_xdb 3/26/2015 %03 AM File folder
= Pictures
. L xst 3/26/2015 8:48 AM  File folder
B Videos =
o | barrel_shifter.bit 3/26/2015 3:04 AM  BIT File 333 KB]|
(= Local Disk (C:)
M PKBACKE 001 (E: Ad
a Local Disk (F)
Console 57 Local Disk (G:) x|
a Local Disk (H) N
€ Network
' orl v
File name: | barrel_shifter.bit v | | FPGA Bit Files (*bit v|
| Open | | Cancel ‘
v

<
Console ’__ Errors I_ﬁ Warnings

PROM File Generation |Target SPI Flash |0 Bits used  File: Untitled in Location: C:\Xilind\14.1%/ |usb-hs

28) Double-click Generate File... command.

File Edit QOperations Qutput Debug Window Help [= L= ]
L] zfsn
ﬂPACTF\wws +08x ~
=2 Boundary Scan 0x0000_0000
[2] systemace
1= E Creste PROM File (PROM File Formatter)
@-[2] WebTalk Dat:
(] WebTlk Data ]
aM
barrel_shifter it
8 |»
c\Z
iMPACT Processes “08 % 2
&
0x000F_FFFF
v
[ Boundary Scan | PROM Fie Formater: SPI Flash Single FPGA
Console =133
Number of PROM= : 1 ~
PROM Name : 1M PROM Size : 1048576 bits
—-~ END Of REPOTT =mmmmmmmmmmmmmmmmmmmmmmmemee
*1': Loading file 'C:/Users/Adam/Desktop/XC6SLXS Mini Board Examples/Barrel Shifter/barrel shifter.bit' ...
i) INFO: 1MPACT - Elapsed time = 1 sec.
done.
Jy INFO: iMPACT:501 - 'l': Added Device xc6slx? successfully.
Add one device.532cl
v
< >
Console € Errors |ty warnings
PROM File Generation | Target SPI Flash 2,724,832 Bits used |File: Barrel_Shifter in Location: C'\Users\Adam\Desktop\XCBSLX9 Mini Board Exemples\Barrel_Shifter/ [ush-hs

29) The Generate Succeeded message is displayed when file is converted successfully.
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File Edit View Operstions Output Debug [\[aclit| Help [= L= ]
PE RIS

iMPACT Flows +08x ~

=2 Boundary Scan 0x0000_0000

SystemACE

Creste PROM File (PROM File Formatter)

WebTalk Data

el_shifte)

oL

barre_shifterbit

043y

IMPACT Processes «048 x|

HEYH | WOdd

Generate Succeeded

0X000F _FFFF

[ Boundary Scan | & PROM Fie Formater: SPI Flash Single FPGA |

Console 08X

i)Rdd one device.S532c1INEC:iMPACT - Current time: 3/26/2015 9:19:28 AM
Total configuration bit size = 2724832 bits.
Total configuration byte size = 340604 bytes.
0x5327c (340604) bytes loaded up from Ox0
Using user-specified prom size of 1024K
Writing file "C:\Users\Adam\Desktop\XC6SLXS Mini Board Examples\Barrel_Shifter\Barrel Shifter.mcs".
Writing file "Ci\Users\Adam\Desktop\XC6SLX Mini Board Examples\Barrel Shifter\Barrel Shifter.prm".
Writing file "C:i\Users\Adam\Desktop\XC6SLXS Mini Board Examples\Barrel Shifter\Barrel Shifter.cfi'.

< >

Console € Errors |ty warnings
PROM File Generation [Target SPI Flash (2,724,832 Bits used [File: Barrel_Shifter in Location: C:\Users\Adam\Desktop\XCESLX3 Mini Board Examples\Barrel_Shifter/ [usb-hs

30) Go to the Boundary Scan window and right-click on the = icon, select Add SPI/BPI
flash... command.

File Edit View Operations Output Debug Window Help =1 =] x]
DPEXBEXEmXL & =0 R
iMPACT Flows ~+08 X
2% Boundary Scan
. [2] systemace
E Create PROM File (PROM File Formatter)
[5] webTalk Data oI —. Program
Get Device ID
Get Device Signature/Usercode
barrel{  One Step SVF
TOO—————
One Step XSVF
Read Device DNA
Assign New Configuration Fil
iIMPACT Processes ~+08 X
Set Programming Properties.
Available Operations are: e
= Program P
= GetDevice ID Launch File Assignment Wizard
= Get Device Signature/Usercode ot D
= Read Device Status ZEEE
= One Step SVF
= One Step XSVF
= Read Device DNA
® Boundary Scan | % PROM Fie Formatter: SP1 Fiach Single FPGA
Console ~08x

§)Add one device.S532c1TNFO:iMPACT — Current time: 3/26/2015 9:19:28 AM
Total configuration bit size = 2724832 bits.
Total configuration byte size = 340604 bytes.
0x5327c (340604) bytes loaded up from Ox0
Using user-specified prom size of 1024K
Writing file "C:\Users\Adam\Desktop\XC6SLX9 Mini Board Examples\Barrel Shifter\Barrel Shifter.mes".
Writing file "C:\Users\Adam\Desktop\XC6SLX9 Mini Board Examples\Barrel Snifter\Barrel Shifter.prm".
Writing file "C:\Users\Adam\Desktop\XC6SLX9 Mini Board Examples\Barrel Snifter\Barrel Shifter.cfi".

< >

Consle Erors | I\ Warnings

Configuration [Platform Cable USB [6MHz | [usb-hs

31) Locate the PROM file with .mcs suffix and click Open.
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3 X
1 J\ » XCESLXS Mini Board Examples » Barrel_Shifter v ¢  Search Barrel Shifter o
Organize v New folder B~ [ @
R Favoriies A Name . Date modified Type Size

B Deskiop )l 3/26/20159:00 AM  File folder
18 Downloads I _nge 3/26/20159:03 AM  Filefolder
1% Dropbox 1l xmsgs 3/26/2015 %04 AM  Filefolder
‘%l Recent places 1. ipcore_dir 3/26/20138:41 AM  Filefolder
| iseconfig 3/26/20152:43 AM  Filefolder
@ OneDrive 1| planAhead_run_1 3/26/2013 859 AM  Filefolder
1! xinx_auto_0_xdb 3/26/20139:03 AM  Filefolder

«d Homegroup |t 3/26/2015 8.48 AM __File folder
Eﬂll:l_shiﬂﬂ.mts 3/26/20159:19 AM MCS File 915 KB I

8 This PC

J& Desktop

| Documents

& Downloads

W Music

= Pictures

B Videos v

File name:  Barrel_Shifter.mcs v‘ | MCS Files (r.mes) v/

o

32) Select the SPI PROM(W25Q64BV) and Data Width as shown below. Click OK to
exit.

o
X

Select the PROM attached to FPGA:

SPIPROM W 250648V /CY

Data Width: 11 [v|

33) Right-click the “ icon and select Program command to start programming the
on-board SPI flash.
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e
@ File Edit View Operations Output Debug Window Help
DPE[¥bxunx: e =0 FN
IMPACT Flows 20 8 X||Right elick devies to
= 221 Boundary Scan
[£] SystemacCE Verify
[] Create PROM File (PROM File Format.., | ™' Erase
(2] WebTalk Data Blank Check
x  Readback.
Get Device Checksum

0.

Assign New Configuration File..
Delete
Set Programming Properties...

Set Erase Properties.
Edit Attached Flash Properties...

IMPACT Processes 08 x

Availzble Operations are:

= Program Launch File Assignment Wizard
= Veify Set Target Device

= Erose

@b Blank Check

= Readback

= Get Device Checksum
= Read Device Status.

Boundary Scan

| % PROM File Formatter: SP1 Flash Single FPGA

Console

wOax
[13] DONE PIN 1 ~
[14] SUSPEND STATUS [
[15] FALLBACK STATUS [
12219 - Status register values:
- 0011 1100 1110 1100
1579 - '1*: Completed downloading bit file to device.
188 - '1*: Programming completed successfully.
. NoWait.
LCK cycle: NoWait
§)INFO:1MPACT - '1': Checking dome pin....done.
110: Pracrammed suacesafullv. ©
< >

Console Errors | f\ Warnings

34)

=3 ISE iIMPACT (P.15xf) - [Boundary Scan]

Configuration [Platform CableUSB' [6MHz [ [usb-hs

Click OK when Device Programming Properties window appears.

B File Edit View Operations Output Debug Window Help ==
FECIFTEE T I 1 P
[MPACTFows DO & X)ipsont chck device to seloct operations
=23 Boundary Scan
- -~ File 7 -
2] Systemace
+[2] Creste PROM File (PROM Fil
2] WebTelk Data
Category
E1{Boundary-Sean _............
Device 1 ( FBGA xcbsid 1 Property Name
Device 1 ( Attached FLASH, M2 [l g

Design-Specific Erase Before Programming

MPACT Processes

e e After programming Flash
Available Operations are:

= Program

= Verify

= Erase

= Blank Check

= Readback

= Get Device Checksum
& Read Device Status

automatically load FPGA with Fl

Console

©08 %

[13] DONE BIN
[14] SUSBEND STATUS

Completed downloading bit file to device.
Programming completed successfully.

1CK_cycle = NoWait.

LCK cycle: NoWait

i) INFO:1MPACT - '1': Checking done pin....done.
11: Prosvammed ansesssfullv.

<

Consale Emors | I} Warnings

35) Wait patiently while programming the flash.

Configuration |Platform Cable USB [6MHz | [usb-hs
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@ ISE IMPACT (P.15xf) - [Boundary Scan] - o

[]=]x]

B File Edit View Operations
PEIET Y

[MPACT Flows Right click device to select operations
=2 Boundary Scan F

[2] systemace

1= E Create PROM File (PROM File Formatter)

6 [=] WebTalk Data ™o —.

xcBshy
barrel_shifterbit
0.

IMPACT Processes w08 x
Executing command.
| | 6%
B Boundary Scan | 5 PROM Fie Formatter: SPI Fiash Sngle FPGA |
Consale

©08 %

*1t: IDCODE is 'ef4017' (in hex).
*: ID Check passed.
'1': IDCODE is 'ef4017' (in hex) .
1D Check passed.
: Erasing Device.
1': Using Sector Erase.
1': Erasing non-volatile quad-enable bit...
'1': Programming Flash.
'1': Reading device contents...

v
>

<
Console € Errors |y warnings
[Configuration [Platform Cable USB [6MHz | [usb-hs

36) When programming is complete, the Program Succeeded message is displayed.

File Edt View Operations Output Debug Window Help [BEE
FEL IR A I P

IMPACT Flans + 0 8 X/ | Right click device to select operations

=% Boundary Scan

- [2] systemacE

E E Create PROM File (PROM File Formatter)
@ [Z] WebTalk Data

xcBsb®
barrel_shifter.bit

iMPACT Pracesses 08 %

Available Operations are:
= Program

= Verify

= Erase

= Blank Check

= Readback

= Get Device Checksum
= Read Device Status

) Boundary Scan | PROMFile Formatter: SPL Flash Single FPGA |
Console w08 x
BLOCK PROTECT BIT 0 : o ~
‘1': Erogrammed successfully.
§)INFO:iMPACT - '1': Flash was programmed successfully.

LCK cycle = NoWait.
LCK cycle: NoWait
d)INFO:iMPACT - '1': Checking done pin....done.
'1': Programmed successfully.
PROGRESS_END - End Operation.
Elapsed time = 49 sec.

v
S >
Console | @) Errors | 8 warnings

Configuration |Platform Cable USB [6 MHz | [usb-hs

In this section, we learned the procedure of creating a simple FPGA project and

verified it on XC6SLX9 Mini Board. Maybe it's a boring journey. But i really hope you
have had a basic understanding of FPGA design using ISE WebPACK. If you want to
learn more, please read the help documents and application notes on Xilinx website.
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4. Hardware

This section describes the hardware peripherals of the XC6SLX9 Mini Board in detail.

Overview

The XC6SLX9 Mini Board is a pocket-sized platform for Xilinx Spartan 6 FPGA, it includes
several basic components to learn digital design on FPGA.

XC6SLX9 Mini Board Block Diagram

Pushbutton(x2) | —» .
«— 50 MHz Oscillator
8
8 LEDs e
4 -
Xilinx Spartan 6
SPI Flash * XCBSLXY <= | 14-Pin JTAG Header

36

2x20 Header

|

Old9

36

2x20 Header

I
|

USB to UART Bridge

Peripherals and I/O Mapping

® LEDs

Eight LEDs are provided on this board. They are driven directly by the FPGA 10s. Setting
one pin to high level lights the LED, and drive the pin low will turn it off. LEDs are usually
used as status indicators. Also, eight LEDs can be used to display a 8-bit data.
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RN1

LD 1//
P

LD2

Vlad
e

8 1
LED1
LED: ¢ 5 3 Lo
LED4 > 9 4 \—HL_‘
510R LD4”
i
LDS//
P
LD6
RN2 b
e o
6 5 3 LD7
LED7
LEDSi > 4 \—Hif ol
510R LDS”
P
LED Interface
LED FPGA Pin Location
LD1 138
LD2 137
LD3 134
LD4 133
LD5 120
LD6 119
LD7 118
LD8 117

® Switches

The XC6SLX9 Mini Board includes two pushbuttons for user input. Because of the
characteristic of mechanical contact switch, glitches will be generated when button is
pressed or released. You can implement a debounce circuit on FPGA to filter out the noise.
A 2000hm resistor is added to protect I0s from overcurrent damage when pins are set as
output in low level. In this case, when button pressed, +3.3V will be shorted to GND via
the internal transistor path, and damage the output buffer. In default, the button keeps in
low level state, when pressed, it will transit to high level state. Release the button the state

will return to low level.



Xilinx Spartan 6 FPGA XC6SLX9 Mini Board

+3.3V
32
—_r1 R15 .
SwA o1 BAA > SWI
i R16
'Y 7Y Sw2
SW2 | 2«{}6\%‘ s
R17 R18
10K %mK
Switch Interface
Switch FPGA Pin Number
SW1 132
SW2 131

® JTAG
The 14-Pin 2.54-Pitch JTAG header can be directly connected with a Xilinx download
cable.

+33V 12

L2 Fomi]

me e85

e e A L2

R

2
JTAG =
JTAG Interface
JTAG Connector | JTAG Connector FPGA Pin
Pin Number Pin Name Pin Number Functionality

1 GND - GND
+3.3V - VCC
3 GND - GND
4 JTAG_TMS 107 T™MS
5 GND - GND
6 JTAG_TCK 109 TCK
7 GND - GND
8 JTAG_TDO 106 TDO
9 GND - GND
10 JTAG_TDI 110 TDI
11 GND - GND
12 — — None
13 GND - GND
14 - - None
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® Clock Oscillator

Clock is an important element in synchronous digital circuit design. It's often used to
synchronize the whole digital system. A 50 MHz oscillator is available on this board.
You can use it as a global clock for your design or as a reference clock for internal

PLL of FPGA.

+3.3V
T FB2
| i . .
C L
c3s C39
—|— 4TuF —1— 0.1uF
J__ —

Y1
! EN VCC

2

=

[#%)

R14
A >>GCOLK

GND OuT
50MHz

22R

Clock Oscillator Interface

Clock Oscillator

FPGA Pin Number

Y1

50

® USB to UART Bridge

Serial communication can be easily implemented and is widely used when data exchange
is needed between PC and peripherals. Since most new generation PCs are not
assembled with an older 9-Pin D-Sub serial port. But USB port is abundant. The USB to
UART converter IC solves the problem while retaining the advantage of serial port.
FT232R is used in this board to play a role of USB to UART converter. When the driver
software is properly installed, it will function as a virtual serial port. In addition, two LEDs
are used to indicate the status of the TXD and RXD data path. When valid data transfer is

detected, the corresponding LED will blink.

—

PC Host | <ummmp | FT232R

RXD

FPGA

TXD

UART Interface

UART Signal Name

FPGA Pin Number

FPGA_RX

a7

FPGA_TX

46
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® SPIFlash
The SPI flash on this board is intended to store FPGA configuration file. But it can
also be used as a regular SPI flash if you like.

+3.3V
R2 R3
24K 100R U4 +3.3V
| cso [ 8 T
CCLK 6193 e c30
Most R R e 0.1UF
MISO 2 ] u
R7 100R e i {I:

M25P80
R8

100R

SPI Flash Interface

SPI Flash Signal Name FPGA Pin Number
CsO 38
CCLK 70
MOSI 64
MISO 65

® [Expansion Header
Two groups of expansion header are available. Each header includes 36 1/0s and
+5V, +3.3V power supply. The connector type is a 2x20 0.1" center-to-center, male.

Header—J4 Interface

J4

10 125 ¢ ! 2 >> 10_P127
0_P123 << 5 5 10_P124
\o_PHJ 3 5 > 10_P121
10_P114 << g % S 10_P115
10_P111 ‘<< T 1 >> 10_P112
VIN
10_P104 <4 12 lé > 10_P105
10_P101 << s = S5 10CP102
10_P99 - o S5 10_P100
10_Pa7 57 55 o» 10_P98
10_P94 73 o1 2o 10_P95
10_Po2 55 5 oy 10_P93
10_P87 57 78 % 10_P8g
10_P84 59 0 >» 10_P8s
+3.3V 31 32
10_P82 I 31 >% 10_P83
10_P80 % 36 >p 10_P81
10_P78 37| Fag———<<_y» 10.P79
10_P74 << 19 30 >» 10_P75
10_PBE <X > 10_P8T

—T —1
10 Breakout

Expansion Connector | Expansion Connector FPGA Pin Functionality
Pin number Signal Name Pin Number
1 I0_P126 126 I/O
2 I0_P127 127 I/0
3 I0_P123 123 I/0
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4 I0_P124 124 le]

5 I0_P116 116 le]

6 I0_P121 121 le]

7 I0_P114 114 le]

8 I0_P115 115 le]

9 I0_P111 111 le]
10 I0_P112 112 le]
11 VIN - Power
12 GND - Ground
13 I0_P104 104 I/O
14 I0_P105 105 I/O
15 I0_P101 101 I/O
16 10_P102 102 I/O
17 10_P99 99 I/1O
18 I0_P100 100 I/1O
19 10_P97 97 I/1O
20 10_P98 98 I/1O
21 10_P94 94 I/1O
22 10_P95 95 I/1O
23 10_P92 92 I/1O
24 10_P93 93 I/1O
25 10_P87 87 I/1O
26 10_P88 88 I/1O
27 10_P84 84 I/1O
28 10_P85 85 11O
29 +3.3V — Power
30 GND - Ground
31 10_P82 82 11O
32 10_P83 83 11O
33 10_P80 80 11O
34 10_P81 81 11O
35 I0_P78 78 11O
36 10_P79 79 11O
37 I0_P74 74 11O
38 I0_P75 75 11O
39 I0_P66 66 11O
40 10_P67 67 11O
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Header—J5 Interface

10_P45 <<§ ! Z %» 10_P44
10 P43 £ 5 & oo 107PH
0 Pan << = g 5> 10_Pag
10_P34 <& g o 5% 10_P33
\07:/‘35 §< 7 > S 10_P30
10_P29 <<§ 12 lg %» 10_p27
I0_P26 << 17 18 »> 10_P24
0 P23 <& 19 0 S5 10° P22
I0_P21 << 1 53 oo 10_P17
0_P18 << >3 54 5> 10_P15
0 P14 < 55 5 5 10 P12
0 P11 << 57 58 S5 10 P10
\0};039\/ ‘<< 59 30 S 10_P08
10_PO7 « g; gi 5 10_P0B
10 P05 £ 5 I 5 10_P02
0 P01 <& o Fag——T———<<__»>10 P143
10_P142 <<§ Ell 38 %»o_mm
10_P140 < 39 40 S 10_P139
10 B;mul _:_

Expansion Connector | Expansion Connector FPGA Pin
Pin number Signal Name Pin Number Functionality
1 10_P45 45 IO
2 10_P44 44 IO
3 10_P43 43 IO
4 I0_P41 41 I/O
5 10_P40 40 I/O
6 I0_P35 35 I/O
7 I0_P34 34 I/O
8 I0_P33 33 I/O
9 10_P32 32 IO
10 I0_P30 30 IO

11 VIN - Power
12 GND — Ground

13 10_P29 29 IO
14 10_P27 27 IO
15 10_P26 26 IO
16 I0_P24 24 IO
17 10_P23 23 IO
18 10_P22 22 IO
19 10_P21 21 IO
20 I0_P17 17 IO
21 I0_P16 16 I/0
22 I0_P15 15 I/0
23 I0_P14 14 I/0
24 I0_P12 12 I/0
25 I0_P11 11 I/O
26 I0_P10 10 IO
27 10_P09 09 I/O
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28 10_P08 08 11O
29 +3.3V — Power
30 GND - Ground
31 10_P0O7 07 I/1O
32 10_P06 06 I/1O
33 I0_P05 05 I/1O
34 10_P02 02 I/1O
35 10_P0O1 01 I/1O
36 I0_P143 143 I/O
37 10_P142 142 I/O0
38 10_P141 141 I/O0
39 I0_P140 140 I/O
40 10_P139 139 I/O

Revision History

Revision Date Note
REV.0 10/1/2014 Initial release
REV. 1 4/1/2015 Upgrade the on-board
SPI flash M25P80 to
W25Q64BV.

Thank You !




