Getting Started with the
Xilinx Virtex-6 FPGA
ML605 Evaluation Kit

v
& XILINX.
XPN 0402771-01



& XILINX.

Xilinx is disclosing this user guide, manual, release note, and/or specification (the "Documentation”) to you solely for use in the development
of designs to operate with Xilinx hardware devices. You may not reproduce, distribute, republish, download, display, post, or transmit the
Documentation in any form or by any means including, but not limited to, electronic, mechanical, photocopying, recording, or otherwise,
without the prior written consent of Xilinx. Xilinx expressly disclaims any liability arising out of your use of the Documentation. Xilinx reserves
the right, at its sole discretion, to change the Documentation without notice at any time. Xilinx assumes no obligation to correct any errors
contained in the Documentation, or to advise you of any corrections or updates. Xilinx expressly disclaims any liability in connection with
technical support or assistance that may be provided to you in connection with the Information.

THE DOCUMENTATION IS DISCLOSED TO YOU “AS-IS” WITH NO WARRANTY OF ANY KIND. XILINX MAKES NO OTHER
WARRANTIES, WHETHER EXPRESS, IMPLIED, OR STATUTORY, REGARDING THE DOCUMENTATION, INCLUDING ANY
WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE, OR NONINFRINGEMENT OF THIRD-PARTY
RIGHTS. IN NO EVENT WILL XILINX BE LIABLE FOR ANY CONSEQUENTIAL, INDIRECT, EXEMPLARY, SPECIAL, OR INCIDENTAL
DAMAGES, INCLUDING ANY LOSS OF DATA OR LOST PROFITS, ARISING FROM YOUR USE OF THE DOCUMENTATION.

©2009-2010 Xilinx, Inc. XILINX, the Xilinx logo, Virtex, Spartan, ISE, and other designated brands included herein are trademarks of Xilinx
in the United States and other countries. PCI Express is a trademark of PCI-SIG and used under license. All other trademarks are the
property of their respective owners.

Revision History

The following table shows the revision history for this document.

Date Version Revision
06/24/09 1.0 Xilinx Preliminary Release.
11/18/09 1.1 Xilinx Initial Release.
12/08/09 1.1.1 Initial Release to the Web.
12/23/09 1.2 e Added “Getting Started with the Base Reference Design.”

Updated Figure 1-1, page 10, Figure 1-2, page 10, and Figure 1-20, page 23.
e Miscellaneous typographical edits.

01/22/10 121 e Minor typographical edit.
06/07/10 1.3 Revised Figure 1-22, page 24 and Figure 1-29, page 30.
11/15/10 1.4 Revised “Installing the ISE Software,” page 61 describing the use of the software voucher

as part of the software registration process.

Virtex-6 Getting Started Guide www.xilinx.com UG533 (v1.4) November 15, 2010


http://www.xilinx.com

Table of Contents

Preface: About This Guide

Additional Documentation............. ... ... .. ... 5
Additional Support Resources................. ... ... . .. ..o 6
Introduction ...... ... ... ... 7
ML605 Evaluation Kit Contents. .......... ... ... ... i i 7
Key Features ........ ... ... . .. . . . 8
Virtex-6 FPGA ... 8
Configuration ......... ... . 8
Communication and Networking .............. ... ... ... ... ... ... 8
Memory . ... 8
Clocking. ... ... 8
Input/Output and Expansion Ports ............ ... ... ... ... L 9
Power . . 9
Getting Started with the Flash Demonstration ............................. ... 9
Board Features ......... ... . i 10
Connecting the Cablesand Power............. ... ... ... ... ... ... ... 11
Setting the System Properties............ ... .. . . . 12
Configuring the FPGA ... ... ... . . 15
Running the BIST Application........... ... .. . ... . . . ... ... 17
Getting Started with PCI Express PIO Demonstration........................ 28
System Requirements, Installation, and Setup ................. ... ... ... ... 29
Running the PCI Express PIO Demonstration. ................................ 31
Configuration Registers Test ........... .. ... .. ... ... ... ... 32
Base Address Register (BAR) Test............... .. ... o i i 38
Getting Started with the Base Reference Design ............................. 43
Setting up the Hardware for the Base Reference Design........................ 44
Installing Base Reference Design Application GUI ............................ 44
Running the Base Reference Design ......................................... 55
Installing the ISE Software............ ... ... . .. ... ... . ... . .. ... 61
Redeeming the Software and IP License ................ ... ... ... ... ... ...... 62
Now What? ... ..o 67
Getting Additional Help and Support ................ .. ... .. ... ........ 68
SUPPOTt .. 68
Warranty. ... .. .. 69

Appendix A: References

ML605 Evaluation Kit Getting Started Guide www.xilinx.com
UG533 (v1.4) November 15, 2010


http://www.xilinx.com

& XILINX.

www.xilinx.com ML605 Evaluation Kit Getting Started Guide
UG533 (v1.4) November 15, 2010


http://www.xilinx.com

& XILINX.

Preface

About This Guide

This user guide introduces the Virtex®-6 FPGA ML605 board features, provides
instructions for setting up the hardware, and includes step-by-step procedures for
verifying the ML605 board functionality.

Additional Documentation

The following documents are also available for download at
http:/ /www.xilinx.com /support/documentation /virtex-6.htm.

Virtex-6 Family Overview

The features and product selection of the Virtex-6 family are outlined in this overview.
Virtex-6 FPGA Data Sheet: DC and Switching Characteristics

This data sheet contains the DC and Switching Characteristic specifications for the
Virtex-6 family.

Virtex-6 FPGA Packaging and Pinout Specifications

This specification includes the tables for device/package combinations and maximum
I/0Os, pin definitions, pinout tables, pinout diagrams, mechanical drawings, and
thermal specifications.

Virtex-6 FPGA Configuration Guide

This all-encompassing configuration guide includes chapters on configuration
interfaces (serial and SelectMAP), bitstream encryption, boundary-scan and JTAG
configuration, reconfiguration techniques, and readback through the SelectMAP and
JTAG interfaces.

Virtex-6 FPGA Clocking Resources User Guide

This guide describes the clocking resources available in all Virtex-6 devices, including
the MMCM and PLLs.

Virtex-6 FPGA Memory Resources User Guide

The functionality of the block RAM and FIFO are described in this user guide.
Virtex-6 FPGA SelectlO Resources User Guide

This guide describes the SelectlO™ resources available in all Virtex-6 devices.
Virtex-6 FPGA GTX Transceivers User Guide

This guide describes the GTX transceivers available in all Virtex-6 FPGAs except the
XC6VLX760.
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o Virtex-6 FPGA Embedded Tri-Mode Ethernet MAC User Guide

This guide describes the dedicated Tri-Mode Ethernet Media Access Controller
available in all Virtex-6 FPGAs except the XC6VLX760.

e Virtex-6 FPGA DSP48E1 Slice User Guide

This guide describes the architecture of the DSP48E1 slice in Virtex-6 FPGAs and
provides configuration examples.

e Virtex-6 FPGA System Monitor User Guide

The System Monitor functionality available in all Virtex-6 devices is outlined in this
guide.

e Virtex-6 FPGA PCB Design Guide

This guide provides information on PCB design for Virtex-6 devices, with a focus on
strategies for making design decisions at the PCB and interface level.

Additional Support Resources

To search the database of silicon and software questions and answers or to create a
technical support case in WebCase, see the Xilinx website at:

http:/ /www.xilinx.com /support.
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Getting Started with the Virtex-6 FPGA
ML605 Evaluation Kit

Introduction

The Virtex® -6 FPGA ML605 Evaluation Kit provides a development environment for
system designs that demand high-performance, serial connectivity and advanced memory
interfacing. The ML605 is supported by multiple targeted reference designs and the
industry-standard FPGA Mezzanine Connector (FMC) that allows scaling and
customization with mezzanine cards. Integrated tools help streamline the creation of
elegant solutions to complex design requirements. This document provides:

e Introduction to the board’s features
¢ Instruction for default hardware setup

e Step-by-step procedure for verifying the board’s functionality

ML605 Evaluation Kit Contents

What is Inside the Box

e Virtex-6 FPGA ML605 Evaluation Board

e Universal 12V power supply

¢ Two (2) USB A/Mini-B cables (used for download and debug)
¢ CompactFlash Card

e DVIto VGA Adapter

e Ethernet Cat5 Cable

e ISE® Design Suite DVD

¢ A full-seat of Xilinx ISE® Design Suite: Logic Edition — Device-Locked to Virtex-6
LX240T FPGA

e ML605 Documentation
¢ Welcome Letter
¢ Hardware Setup Guide
¢ Getting Started Guide

Virtex-6 Getting Started Guide www.xilinx.com 7
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What is Available on the Web

Key Features

Product Home Page: www.xilinx.com /ml605

Reference design user guide, tutorials, and design files
Schematics, Gerber, and board bill of materials (BOM)

Additional detailed documentation

Virtex-6 FPGA

XC6VLX240T-1FFG1156 device

Configuration

Onboard configuration circuitry (USB to JTAG)
16 MB Platform Flash XL

32 MB Parallel (BPI) Flash

System ACE™ CompactFlash (CF) controller

Communication and Networking

Memory

Clocking

10/100/1000 Tri-Speed Ethernet (GMII, RGMII, SGMII, MII)
SFP transceiver connector

GTX port (TX/RX,) with four SMA connectors

USB to UART Bridge

USB host port and USB peripheral port

PCI Express® Genl 8-lane (x8) and Gen2 4-lane (x4)

DDR3 SODIMM (512 MB)
Linear BPI Flash (32 MB) (Also available for configuration)
IIC EEPROM (8 Kb)

200 MHz oscillator (differential)

66 MHz socketed oscillator (single-ended)
SMA connectors for external clock (differential)
GTX clock port with two SMA connectors

www.xilinx.com Virtex-6 Getting Started Guide
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Getting Started with the Flash Demonstration

Input/Output and Expansion Ports

Power

16x2 LCD character display
DVI output
System Monitor
User pushbuttons (5), DIP switches (8), LEDs (13)
User GPIO with two SMA connectors
Two FMC expansion ports
¢ High Pin Count (HPC)

- Eight GTX transceivers

- 160 SelectlO™ interface signals
¢ Low Pin Count (LPC)

- One GTX transceiver

- 68 SelectlO interface signals

12V wall adapter or ATX

Voltage and current measurement capability of 12V, 2.5V, 1.5V, 1.2V, and 1.0V
supplies

Getting Started with the Flash Demonstration

Before installing the software, you can run some of the demonstration designs that are pre-
installed on the BPI Flash, Platform Flash, and CompactFlash cards on the ML605
Evaluation Board. These demonstrations provide an overview of the board features. This
evaluation kit comes with a number of pre-installed demonstrations and examples, as well
as additional reference designs and application notes found on the Xilinx website. The
default demonstrations on the Platform Flash and CompactFlash exercise some of the
board features including verifying PCI Express connectivity and testing the UART,
Ethernet, DDR3, IIC, LEDs, and other commonly used embedded processing features.

Virtex-6 Getting Started Guide www.xilinx.com 9
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Getting Started with the Flash Demonstration

Board Features

The ML605 board features are shown in Figure 1-1. The default switch and jumper settings
are shown in Figure 1-2.

User Clock Configuration USB 2.0 12V ATX Power
SFP DDR3 (J55-J58) Mode Switch (Host)
FMC FMC System ACE 12V Wall Power USB 2.0
(LPC) (HPC) Address (Device)
GPIO LEDs
tem ACE
GPIO DIP System AC
Switch
(SW1) Prog
(SW4)
MGT Clock
(J30 & J31) System ACE RST
USB to UART (SW3)
w21 CPU RST
(SW10)
USB JTAG
(22) PMBus Controller
Ethernet
System Monitor
Headers
DVI Output PMBus
(J3)
Platform Flash MGT Port Pushbuttons
(U27) (J26-J29) (SW5-SW9)
BPI Flash X8 PCI Express 16x2 LCD Character
(U4) Display UG533_01_01_121709
Figure 1-1: Virtex-6 FGPA ML605 Board Features
Ethernet GMII

J66: Shunt over 1-2
J67: Shunt over 1-2
J68: No jumper

FMC Bypass
J18: Shunt over 1-2 (Bypass FMC LPC)
J17: Shunt over 1-2 (Bypass FMC HPC)
Note: These are the JTAG chain bypasses for
the FMC LPC and FMC HPC connectors.

VIRTEXY

System Monitor
J19: Shunt over 1-2
J35: Shunt over 9—11 and
shunt over 10-12

SFP

J54: Shunt over 1-2 (Full BW)
J65: Shunt over 1-2 (SFP Enable)

PCle Lane Size Select
J42: Shunt over 1-2

System ACE CF Error LED
J69: Shunt over 1-2 S1: S2: SW1:

Figure 1-2:

4 ON (SysACEMode=1) 6 OFF (FLASH_A23=0) 8 OFF
3 OFF (SysACE Addr2=0) 5 OFF (M2=0) 7 OFF
2 OFF (SysACE Addr1=0) 4 ON (M1=1) 6 OFF
1 OFF (SysACE Addr0=0) 3 OFF (M0 = 0) 5 OFF
2 ON (CS_SEL=1) 4 OFF
1 OFF (EXT_CCLK = 0) 3 OFF
2 OFF

1 OFF UG533_01_02_121709

Default Jumper and Switches Settings
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Connecting the Cables and Power

The steps in this section outline how to connect the cables and power.

1. Connect one USB Type-A to mini-B 5-pin cables from your PC to J21 on the ML605
board.

Figure 1-3: Connect the Cables and Power

2. Power on ML605 board for UART Drivers Installation
a. Install the CP210x VCP Win2K/XP/2K3 Drivers Server from www.silabs.com.
Note: The drivers are also available on the USB flash drive shipped with the board.

Virtex-6 Getting Started Guide www.xilinx.com 11
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Setting the System Properties

3. Right-click My Computer and select Properties
a. Select the Hardware tab
b. Click on Device Manager

System Properties ﬂﬂ

Systemn Restore I Automatic Updates | Remaote
General I Computer Mame Hardware | Advanced

r Device Manager

The Device Manager liztz all the hardware devices installed
= on your computer. Use the Device Manager to change the
properties of any device.

r— Divers

Diriver Signing lets you make zure that installed drivers are
compatible with Windows. *Windows Update lets pou zet up
hiow Windows connects o Windows pdate for drivers.,

Driver Signing Wwindows Update

— Hardware Prafiles

Hardware profiles provide a way for you to set up and store
different hardware configurations.

Hardware Profiles |

0K Cancel | Apply |

UG533_01_04_061909

Figure 1-4: Select the Device Manager
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Getting Started with the Flash Demonstration

4. Expand the Ports Hardware

a.

E, Device Manager

File  Action View Help

Right-click on USB to UART Bridge and select Properties.

=101 x|

-

- || ES R AxRa

El- 2 HCOIAMESMZ0

[ i Computer
==qll' Disk, drives
é Display adapters
. DVDJCD-ROM drives
(-2 Floppry disk contrallers
[+ Floppy disk drives
ﬁ Human Interface Devices
- IDE ATAJATAPI controllers
[+]-&9 IEEE 1394 Bus host controllers
I *‘.3‘ keyvboards
y Mice and ather painting devices
t Monitars
i +-EE Metwork adapters
E| - Ports (COM & LPT)
- ry Communications Paort (COM1)
------ - ' ECP Printer Port (LPTL)
------ ny‘ Keyspan I3E Serial Port (2OM3)

...... ry Silicon Labs CPZ 106 156 bo UART Bridge |

ﬂ Processors
- B8 Programming cables
‘E' Sound, wideo and game conkrallers
x.- Storage volurnes

[ iy System devices
H- Universal Serial Bus conkrollers

Ipdate Driver...
Disable
rinstall

Scan for hardware changes

|O|:uens property sheet Far the current selection,

UG533_01_05_061909

Figure 1-5: Select the USB to UART Bridge Properties
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5. Under the Port Settings tab
a. Click Advanced

b. Set the COM Port to an open Com Port setting from COM1 to COM4.

Advanced Settings for COM8

— v Use FIFO buffers [requires 16550 compatible UART]

Select lower settings to corect connection problems.

Select higher settings for faster performance.

Receive Buffer: Law [1]

Tranzmit Buffer:  Law [1]

J High [14]  [14]

J High [16]  [1E]

Cancel

Diefaultz

bl |

COM Port Mumber: IM vI

Figure 1-6: Set the COM Port

6. Start the Tera Terminal Program (downloadable from
http:/ /www.ayera.com/teraterm)

a. Select your USB com port from the Port drop down window

b. Set the baud rate to 9600

File Edit Setup Control ‘Window Help

UG533_01_06_061909

=100

Tera Term: Serial port setup 5[

i °°“2 -
Baud rate: 9600 -
Data: IB bit vl Cancel |

Parity: Inune 'I
Stop: [1bit - Lzl
Flow control: Inone 'l

Tr it delay
’7 Il] msecichar Il] mseciline

Figure 1-7: Set the USG Com Port

UG533_01_08_111809
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Getting Started with the Flash Demonstration

Configuring the FPGA

7. Set the DIP switch S1 to 1000 (position 4 to position 1).

Figure 1-8: Set the DIP Switch

Insert the CompactFlash card into the card reader and press SW3, the System ACE
Reset pushbutton. The CompactFlash card contains a Built-In System Test (BIST)
design which is used for verification of the board's functionality.

o Al

e | Wi (Wit

Prgms it o 0E up
» ‘5 . .' = | o

as i @ Ultra

CompactFlash

y4c:

1 5 MB/s
San)isk

Figure 1-9: Insert the CompactFlash Card
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9. After FPGA configuration, a menu of feature tests appears as shown in the Tera
Terminal window (Figure 1-10).

File Edit Setup Control ‘Window Help

=101 %]

Hilinx Uirtex—6 FPGA ML6AS Evaluation Kit

hoose Feature to Test:

UART Test

LED Test

Timer Test

FLASH Test

IIC Test

Ethernet Loophack Test
Switch Test

External Memory Test
Suzstem Monitor Test
PushButton Test

LCD Test

System ACE GF Test
DUIAUGA Te=st

Figure 1-10:

Initial Test Menu after FPGA Configuration

16
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Running the BIST Application

Typing any number or character between 1 to D makes the bootloader copy the associated
software application to the external DDR3 SODIMM memory and run it.

10. Type a 1 to start the UART test.

5 Tera Term - COM2 ¥T =10 =|
File Edit Setup Control ‘Window Help
18662 hutes read from file. SREGCORDS at: Bx580180080 :J

Bootloader: Processed (Bx>BB00012c S-records
Executing program starting at address: A00000AHA

MLG6B5 — UART Test by

esting UART
688, 8, H.1

ello world?

ART Te=zst Passed

Hilinx UVirtex—6 FPGA ML6BS Evaluation Kit b3

hoose Feature to Test:

UART Test

LED Test

Timer Test ;I

1
2

Figure 1-11: 1. UART Test

11. Type a 2 to start the LED test.

File Edit Setup Conkrol Window Help

23718 butes read from file. SRECORDS at: 8x581800808008 :J
Bootloader: Processed (0x200000190 S—records
Executing program starting at address: 888880086

ML6BS — LED Test 3

atch the LED=

#ilinx Virtex—6 FPGA ML6HS Evaluation Kit Eaa

hoose Feature to Test:
UART Test

LED Test

Timer Test

FLASH Test

IIC Test

Ethernet Loopback Test
Switch Test

N

Figure 1-12: 2. LED Test
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12. Type a 3 to start the Timer test.

File Edit Setup Control Window  Help

=101 %]

35222 hytes read from file. SRECORDS at: Bx58108880
Bootloader: Processed (Bx>880002bhc S—records
Executing program starting at address: G000BEEA

ML6HAS — Timer Test

Starting HPS Timer Example
ompleted XPS Timer Example?

#ilinx Uirtex—6 FPGA MLG6HS Evaluation Kit

hoose Feature to Test:

: UART Tes=t

LED Test

Timer Test

FLASH Test

IIC Test

Ethernet Loopback Test

L

Figure 1-13: 3. Timer Test

13. Type a 4 to start the flash test.

File Edit Setup Control Window  Help

=101 %]

L1886 butes read from file. SRECORDS at: Bx580100000
Bootloader: Processed (Bx>8080003e8 S—records
Executing program starting at address: B000000QA

ML6BS — FLASH Test

—— Initiali=zed the Flash library succeszfully ——
—— Unlocked all the blocks successfully —

[EAEBECEDEEEFFBF1 F2F3F4FS P FYF8F? FAFBFCFDFEFF

—— Read operation completed successfully —
—— Data comparison successful —

Wﬂmmmmmmmm

—— Erased the Flash memory contents at offset Bx1FEBHHA successfully —

—— Writing: BAE1682030460506078807?0ARBACADAEAF1A1112134 415161 718191A1B1CiDA E1F2621
R2232425262728292A2B2C2D2E2F3W3132333435363738393A3B3C3D3E3F4A414243444546474849
4A4B4C4AD4E4F5A51 52535455565 758525A5B5 CA DS ESFoB61 62636465666 768696A6BACOADGEGF7A
2374567 R Y AYBYCYDVYEYFENE 1828318485868 78RR YBARBECEDEERF?A91722239495769 72899
PAYB?CIDYE?FABALAZAZA4ASAGATABA?ARABACADAEAFEBAB1 B2B3B4B5B6 B7EE BY BABBBCEDBEBFCACA
C2C3C4C5C6 CPCRC?CACBCCCDCECFDADL D2D3D4D5S D6 DZDED? DADBDCDDDEDFEREL1 E2ZE3E4ES EGEVERED

—— Write operation at off=zet Bx1FEABAA completed successfully —

Figure 1-14: 4. Flash Test
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14. Type a 5 to start the IIC EEPROM test.

=101 %]

File Edit Setup Control Window  Help

41758 bytes read from file. SRECORDS at: Bx561H8080084 :J
Bootloader: Processed (Bx>80000328 S—records
Executing program starting at address: G000BEEA

ML6BS — IIC EEPROM Test b

IIC EEPROHM Tes=st:

riting data to eeprom at BxBA: BAA1H02A030460506H0788A?0AREABCADAEAF
Reading data from EEFPROM

omparing read data

Passed?
Hilinx Uirtex—6 FPGA HML6BS Evaluation Kit N
hooze Feature to Test:

1: UART Test [

2: LED Test

3z Timer Test LI

Figure 1-15: 5. IIC EEPROM Test
15. Type a 6 to start the Ethernet Loopback (Temac) test. This takes approximately 10
seconds to complete.

_ o] x

File Edit Setup Control Window  Help

18?2522 butes read from file. SRECORDS at: Bx580100000 :J
Bootloader: Processed (Bx>B000A898 S—records
Executing program starting at address: B000000QA

ML6HS — Temac Test b

Setting Temac and DMA
ransmitted Packet?

Received Packet?

Hilinx Uirtex—6 FPGA MLG6HS Evaluation Kit b2
hoose Feature to Test: -J
1: UART Test
2: LED Test =l
Figure 1-16: 6. Temac Test
Virtex-6 Getting Started Guide www.xilinx.com 19
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16. Type a 7 to start the GPIO Switch test.

=101 %]

File Edit Setup Control Window  Help

24846 hytes read from file. SRECORDS at: Bx58108880 :J
Bootloader: Processed (Bx>800001f4 S—records
Executing program starting at address: G000BEEA

MLEBS — GPIO Switch Test b

Data read from GPIO Input is BxFF

Hilinx Uirtex—6 FPGA HML6BS Evaluation Kit N

hooze Feature to Test:
UART Test

LED Test

Timer Test

FLASH Test

IIC Test

Ethernet Loopbhack Test
Switch Test

N

Figure 1-17: 7. GPIO Switch Test
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17. Type an 8 to start the External Memory (Multi-Port Memory Controller, MPMC) test.
This takes approximately 20 minutes to complete.

& Tera Term - COM2 ¥T -0 x|
File Edit Setup Control Window  Help
39934 hytes read from file. SRECORDS at: Bx58108880 :J

Bootloader: Processed <8x>880888328 S—records
Executing program starting at address: G000BEEA

ML&BS - MPMC TEST b

Multi—Fort Memory Controller Memory Test

Testing address range Bx50200080-Bx5FFFFFFF.

Iteration 1 of 1

[Pazsz A>» ICache: On,. DCache: On

TESTH: Urite all memory to BxB888EEBEBB and check
Writing...
Reading...

Test Complete Status = SUCCESS

TEST1: Urite all memory to BxFFFFFFFF and check
Writing...
Reading...

Test Complete Status = SUCCESS

TESTZ2: Testing for stuck together bank-rowscol hits
Clearing memory to Zeros...
Writing and Reading...

Test Complete Status = SUCCESS

TEST3: Testing for maximum basrowscol noise
This test performsz 16 word writesz followed by 16 word reads
Each 64 bytes inverts the basrowscol address
Initializing Memory to BxAS5AS5ASAS...
riting and Reading...
Test Complete Status = SUCCESS
TEST4: Testing for Inverse Data at Address
Writing...
Reading...
Test Complete Status = SUCCESS

Mumher of errors in this pass = @ j
Figure 1-18: 8. MPMC Test
Virtex-6 Getting Started Guide www.xilinx.com 21
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Figure 1-19 shows the MPMC test status.

Fil= Edit

Setup  Contral  Window  Help

=101 %]

[Pazs B} ICache: OFFf. DCache: Off

TESTHA: Write all memory to BxBEEAAAAA and check
Writing. ..
Reading...

Test Complete Status = SUCCESS

TEST1:= Write all memory to BxFFFFFFFF and check
Writing. ..
Reading...

Test Complete Status = SUCCESS

TEST2: Testing for stuck together bank-srow-scol bits
Clearing memory to FZEros...
riting and Reading...

Test Complete Status = SUCCESS

TEST3: Testing for maximum basrow-col noise

Thiz test performs 16 word writes followed by 16 word reads

Each 64 bhytes inverts the basrow-scol address
Initiali=zing Memory to BxASASASAS. ..
Writing and Reading...

Test Complete Status = SUCCESS

TEST4: Testing for Inverse Data at Address
Writing. .
Reading...

Test Complete Status = SUCCESS

Mumber of errors in this pass = @

MPMC memory test iteration #1 has PASSED?
Total number of errors for all iterations = @

Fﬂﬂ Program finizhed successfully #i#

Figure 1-19: MPMC Test Status
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18. Type a 9 to start the System Monitor test.

Tera Term - COM2 VT
Bile Edit Setup Control

Window  Help

% 3%

The
The
The

The
The
The

The
The
The

The
The
The
The

Processed

71998 bytes read from file. SRECOREDS at: Ox50100000
Bootloader:

(0x)000005de S-records

36 36 3 3 36 3 I I 36 I I 36 36 IE 36 36 36 36 36X N HXEN

36 36 3 3 36 3 I I 36 I I 36 36 IE 36 36 36 36 36X N HXEN

MLBOS - Sysmon Test

Present Temperature
Mazimum Temperature
Minimum Temperature

Present VCOCINT
Mazimum VCCINT
Minimum VCCINT

Present WVCCAITX
Mazimum VCOCALLL
Minimum WCCALLL

VCCINT Current
YCCINT Power

is
is
15
is
15
is
15
is

MLBOS 12v Voltage
MLEOS 12w Current

3.
3.
is 12.

36 36 3 3 36 3 I I 36 I I 36 36 IE 36 36 36 36 36X N HXEN

36 36 3 3 36 3 I I 36 I I 36 36 IE 36 36 36 36 36X N HXEN

JEntering the SysMon Polled

is
is
is

.o10
.010
.oo8

.498
.502
.497

G631
]

Executing program starting at address: 00000000

* %

Example.

39.690 Centigrades.
40.359 Centigrades.
36.122 Centigrades.

WVolts.
Wolts.
Vaolts.

Wolts.
Vaolts.
WVolts.

Amps .
Watts.
435 Volts.

i 1.615 Amps.

Exiting the SysMon Polled Example.

Figure 1-20: 9. System Monitor Test
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19. Type an A to test the North, South, East, West, and Center pushbuttons (as shown in
Figure 1-21).

Figure 1-21: ML605 North, South, East, West, and Center Pushbuttons

Figure 1-22 shows the test menu.

W coM2:9600baud - Tera Term VT
File Edit Setup Control Window Resize Help

18870 hytes read from file. SRECORDS at: Bx5HB1d8800 :J
Bootloader: Processzed (Bx>B000012c S—records
Executing program starting at address: G000BREA

18 =101 x|

ML6HS — Button Test E2

Prezz West Button & see if LED B glows
Press South Button & see if LED 1 glows
Press East Button & see if LED 2 glows
Press Morth Button & see if LED 3 glows

Press Center Button & see if all the 4 LEDs glow

Hilinx Uirtex—6 FPGA ML6BS Evaluation Kit ] _J
Figure 1-22: Pushbutton Test
24 www.xilinx.com Virtex-6 Getting Started Guide
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20. Type a B to start the LCD test.

i Tera Term - COM2 ¥T =0l x|
File Edit Setup Control ‘window Help
2?6198 bhytes read from file. SRECORDS at: Bx58108H88 :J

Bootloader: Processzed (Hx>A008H1f4 S—records
Executing program starting at address: @000BBEA

ML6BS — LCD Test b

atch the LCD screen for text:

Hilinx Uirtex—6 FPGA MLG6HS Evaluation Kit b

hoose Feature to Test:
UART Test

LED Test

Timer Test

FLASH Test

IIC Test

Ethernet Loopbhack Test
Switch Test

N

Figure 1-23: LCD Test
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21. Type a C to start the System ACE CF test.

i Tera Term - COM2 ¥T =0l x|
File Edit Setup Control ‘window Help
3398 bhytes read from file. SRECORDS at: Bx581088808 :J

Bootloader: Processzed (Hx>ABABHSdc S—records
Executing program starting at address: @000BBEA

ML6HAS — Sysace Test b3

his program attempts to access the CF card’s file system
o perform file I.”0 operations.

Pleaze insert a CF card with the contents of the directory
ref design install dir>/swsstandalonestesztfatfs- required_files~
opied into a directory named test on that CF card.

arning: This program will attempt to create a file and directory
on the CF card.

Eile 10 Test Program running.
eading file - a:steststest.txt
Thiz iz a test file.

8123456789
abcdef ghijklmnopgrstuvwxy=z

Total butes read = 60
Reading file = a:stest xflow.log
dummy log file

Total buytes read = 16
eading file - a:stestwxilfatfs.pdf
otal butes read = 59885
ailed to open a:stestwnoexist.c: check if file present
Total butes read = @

ead done
riting file contents.

of hytes written: 38
rite done

xecuting mkdir talica..
kdir success

L

-

L

Figure 1-24: System ACE CF Test
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22. Connect a DVI monitor to the ML605 board using the connector shown in Figure 1-25.
The DVI/VGA adapter provided in the ML605 Evaluation Kit can be used to connect
a VGA monitor.

Figure 1-25: ML605 DVI Connector

23. Type a D to start the DVI/VGA (TFT) test. The test patterns indicated in Figure 1-26
appear on the monitor.

=10 x|

File Edit Setup Control ‘Window Help

43282 bhytes read from file. SRECORDS at: 8x58188888 :J
Bootloader: Processed (Bx2800008384 S—records
Executing program starting at address: 8808008060686

ML6BS — TFT Test bt

Dizplay color

Painting Screen RED

Painting Screen GREEN

Painting Screen BLUE

Writing GColor Bar Pattern

TFT test completed?

You should see vertical color and grayscale hars
across wyour UGA Output Monitor

Hilinx Uirtex—6 FPGA ML6AS Evaluation Kit b i _J
Figure 1-26: TFT Test
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Getting Started with PCI Express PIO Demonstration

US?F Transaction
Logic (TRN)

Physical Layer Physical
Control and Status

Host
Interface

User
Logic

The LogiCORE™ IP Virtex-6 Integrated Block for PCI Express® core is a high-bandwidth,
scalable, and reliable serial interconnect building block for use with Virtex-6 FPGA
devices. The Integrated Block for PCI Express solution supports 1-lane, 2-lane, 4- lane, and
8-lane Endpoint and Root Port configurations at up to Gen2 speed, all of which are
compliant with the PCI Express Base Specification, v2.0.

For information about the internal architecture of the Virtex-6 FPGA Integrated Block, see
the LogiCORE™ [P Virtex-6 FPGA Integrated Block User Guide for PCI Express. [Ref 18]

Figure 1-27 illustrates the interfaces to the core.

LogiCORE IP Virtex-6 FPGA
Integrated Block for PCI Express

T RX
Block RAM Block RAM

PCI
Cl Express
PCI_EXP) Express

Fabric

Virtex-6 FPGA <::> GTX

=

4l

(PL)

= -

Integrated Block for Transceivers
PCI Express
(PCIE_2_0)
Configuration Optional Debug ) User Logic
(CFG

Optional Debug
(DRP)

Clock
System
(8YS) and
Reset

UG533_11_101609

Figure 1-27: Interfaces to the Core

The ML605 x8 PCI Express Gen 1 Programmed Input Output (PIO) design consists of a
simple example that can accept read and write transactions and respond to requests. PIO
transactions are generally used by a PCI Express system host CPU to access Memory
Mapped Input Output (MMIO) and Configuration Mapped Input Output (CMIO)
locations in the PCI Express fabric. Endpoints for PCI Express accept Memory and 10
Write transactions and respond to Memory and IO Read transactions with Completion
with Data transactions.

The ML605 PIO example design is included with the Endpoint for PCle generated by the
CORE Generator, which allows users to easily bring up their system board with a known
established working design to verify the link and functionality of the board.

The step-by-step procedure for creating the PIO design by Xilinx CORE Generator™
software is illustrated by the ML605 PCle x8 Gen1 Design Creation tutorial [Ref 23]. See
http:/ /www.xilinx.com/products/devkits /EK-V6-ML605-G.htm.
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& XILINX. Getting Started with PCI Express PIO Demonstration

System Requirements, Installation, and Setup

Software Requirement

PciTree is a graphical Windows tool that can be used for checking the presence of PCI
devices in PClIbus.

Software Installation and Setup

1. Download the free PciTree tool (Figure 1-28) from
http:/ /www.pcitree.de/download.html

Unzip PCItree. zip to your folder of choice

Click on PCITree.exe and proceed with the installation
Copy HLP. SYS to C:\WINDOWS\system32\drivers directory
Verify the installation

ATl

x
= PoiTree  “ersion 2.04a
% Michael Reusch

Thiz zaftveare iz digtibuted as shareware

Features:
Digplay PClbus as tree
uzes "poidevs. bt if prezent for WID and DID
read Config Space of device [zelected in tree view]
edit Config Regizter [zelected in dump wiew]
read io/memony space of BAR [dbl clicked in dump wiew]
edit content of BAR space [zelected in memany list]
Win95/98/ME and WinM T /2000 / =P
»» for help zee hitp: A fvwwm. pitres. de

os: Wwin MT 501 [build: 2600]
Platfarm: Win3dZ2 on Windows MT
Info:  Service Pack 1

Werzioh of poideys. bt
FCl and &GP Yendorz, Devices and Subspstems identification file,

Thiz iz werzgion 387 of this file; 13-03-2003 [D-k-5.

Figure 1-28: About the PciTree Tool
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Hardware Requirement
e PC with Gen 1 x8 or x16 PCI Express slot fully dedicated for add-on end-point PCle
card (the slot should not be dedicated to graphic cards only)
e  ML605 board

Hardware Installation and Setup

All jumpers on the ML605 should remain set to the factory default. As viewed from left-to-
right in Figure 1-29, S2 is set to 011001. This will configure the FPGA from the Platform
Flash XL device using Slave SelectMAP and the onboard external oscillator for CCLK. J42
should also have a shunt on pins 5 and 6 for x8 PCI Express configuration.

6. Ensure Configuration Mode Switch 52 is set to 011001 (position 6 to position 1)
7. Insert your ML605 board into a PCle x8 slot (x16 as shown in Figure 1-29).
8. Connect your PC power to J25 and turn on the power switch.

Caution! Do not use the PCle power connector from the PC power supply. Use only the 4-pin
ATX connector.

UG533_c1_29_060110

Figure 1-29: Board Insertion Location
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Running the PCI Express PIO Demonstration

9.

10.

11.

Power on your PC and wait for your ML605 board to power up consequently.

The x8 PCI Express PIO design is pre-loaded on the ML605 board's Platform Flash XL.

Upon the board's power up and successful configuration of the onboard LX240T

FPGA, the DONE LED (DS13) should illuminate.

Launch the PciTree tool and verify the menu shown in Figure 1-30.

direct select:

E

show INT routing | |highest EXIT
busnr:
show Mem Map 63 About

=10l x|

—— 0.0.0

[]
L s e R A R A S
JRU = O = = = = Y = = = O e Y o e O Y = =

-0.00.0

dew: func: ﬁ*
o =0
Host/PCI; Bridge |

0L.0 0-»1 (1} PCI/PCI; E
0z.0 0-=2 {2} PCI/PCI; B
Z.00.0 RAM; Mewmory Cc
07.0 0-»3 (3} PCI/PCI; E
16.0 Generic 82E55; PI
1.1 Generic 5253; PI
Z0.0 Generic S253; PI
z0.1 Generic 82E55; PI
Z0.Z2 Generic 5253; PI
E0.3 Generic S253; PI
ZE.0D Echernet; Networ
Z6.0 Uniwversal Host C
Z6.1 Tniversal Host C
ZE.E Tniversal Host C_ |
Z26.7 o. serial bus De
£27.0 o. Multimedia &
zg.0 0-=4 {4} PCI/PCI; B
z8.1 0-=5 (5} PCI/PCI:; B
EG.4 0-»6 (&) PCI/PCI; E
&.00.0 o. Mass Storac
3.0 Uniwversal Host C
£3.1 Tniversal Host C
29.2 Tniversal Host C
23.7 o. serial bus De

0-»7 (7) Subtractiv

VGA; PC Compat

OpenHCI; IEEE 0000 0000 <38 :
» 0000 0110 <30 :

Hoszt /PCI; Bridge Device
WID: x2808& Intel Corporation
DLID: x3405 no device name found no o

SubVID: =x8085 Intel
SubID: x4FE2 no-name
rev.: xlZ x10<-INTA$

—edit ConfReg:

I—I hex

Nr of ConfRegs:
’7 (e T-RNC 64—‘

T use BIDS int

Write ConfReg |

I_ refr after wr.

refresh 3’. _\'!

dump : M

Config Space Dump: (type 1 xs)

2405 2086 <00 -
0010 Qo000 <04 -
0600 0012 <08 : BaseClass 3SubClas:
0000 0010 <0C : BIST Header LatTii
0000 0000 <10 : BAR
0000 0000 <14 : BAR
0000 0000 =18 : BAR
0000 0000 <1C : BAR
0000 0000 <20 : BAR
0000 0000 <24 : BAR
0000 0000 <28 : Cardbus_CIS_Ptr

4FE3 8086 <2ZC : BubIl SubVendorID

DID VID .
Stat Cmd

MR WM O

0000 0000 <30 : Exp ROM EBATR
0000 0040 <34 : reserved
reserved

maxlat minGnt Int!
aooo 0000 <40 -

write to
file

rescan

PCIbu

reset Pl I
brid

< dIev.specific _l;l
»

Figure 1-30: Launch the PciTree Tool
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Configuration Registers Test

12. Set the number of configuration registers to 64 (as shown in Figure 1-31) and click on
the refresh dump: button.

15
LG R . show INT routing |fnighest | EXIT |
bus: dew: func: [ | [ %
- = = P
o o o show Mem Map = P |
= ——— § — 0.0.0
0.00.0 Host/PCI; Bridge a Host/PCI; Bridge Device
9-01.0 Ozel A1) PCT/RCI: B VID: x8086 Intel Corporation
&0.03.0 0-*2 {2) PCI/PCL; B DID: x3405 no device name found no
£-90-0 FRIE;: Hamozy: UG SubVID: x8086 Intel
0.07.0 0-=3 {3} PCI/PCI: B SubID: x4F53 no-name
0.16.0 Ceneric 8259; PI rev.: xl2 x10<-INTA§
0.15.1 Generic 82537 PI —edit ConfReq: Hr of ConfRegs:
0.20.0 Gener:f.c g289; PI | - ’7 - 16'?;]
0.20.1 Generic 8259; PI I
0.20.2 Generic S259; PI [" use BIOS int
oy e oo vl e centen || o
B . - -
0.26.0 Universal Host C I™ retr atcer wr.
0.26.1 Universal Hosc © Confiy Space Dump: (cype 1 xs)
0.26.2 Universal Hosc C_ | 9405 GOBE <00 gy
+ - -
0-26-7 ozogerial lpas:Da 0010 0000 <04 : Stac Cmd
0.27.0 o. Hultimedia 8 0600 D01z <08 : BaseClass SubClas:
0.28.0 0->4 (4) PCI/PCI; B 0000 0010 <0C : EIST Header LatTii
0.28.1 0-*5 (5) PCI/PCI; B 0000 0000 <10 : EAR O
Eo.28.4 0->6 (&) PCI/PCI; B 0000 0000 <14 : BAR 1
£.00.0 o Hass SEarad 0000 0000 <18 : BAR 2
0.29.0 Universal Host C gggs EEEE ‘;E : Eii :
: < :
0.29.1 Universal Host C 0000 0000 <24 : BAR S
0.29-2 Dodwersal Hose, O 0000 0000 <28 : Cardbus_CIS_Ptr
0.29.7 o. serial bus De 4F53 2086 <2C : SubID SubVendorID
= 0.30.0 0->7 {7) Subtractiv G000 0000 <30 : Exp_ROM_BAR
7.02.0 VGh; PC Compat 0000 0040 <34 : reserved
7.03.0 OpenHCI; IEEE ¥ 0000 0000 <38 : reserved
‘l I » 0000 0110 <3C : maxlat minGnt Int.
- 000D D000 <40 : < dev.specific X
e | - | rescan |un':-e tol reset 4| | »
PCIbus file bri

Figure 1-31:

Set Configuration Registers
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13. Locate the Xilinx device as shown in figure Figure 1-32.

*

*

EE

bus:

Xilinx PCI vendor ID is 0x10EE
Device ID of the x8 Genl configuration is 0x6018

Framee

direct select: : show INT routin EXIT
- e m 4 | jhighest

busnr: - 1
show Mem Map 63 | About

o 0o

[

000000 0CDO0OC0O0OO0CO0OO0CO0CO0
L2
o

Host/PCI; Bridge 4|
0-»1 (1) PCI/PCI; B
0->2 (2) PCI/PCI; B

0-»3 (3) PCIJPCI: B
Generic 8259; PI
Generic 8259; PI
Generic 8EZ53; PI
Generic 8289; PI
Generic 8259; PI
Generic 825%; PI
Echarnet; N

=101 x|

— 2.0.0

RAM; Memory Controller
WID: xlOEE Xilinx Corp
DID: x6018 no device name found no
SubVID: x10EE Xilinx
SubID: x0007 no-name

rev.: x00 xA<-INTAS

—edit ConfRedg:

——

HNr of ConfRegs:
’7 16 & 6-1—‘

[T use BIOS int

Universal Host €
Universal Host C

Write ConfReg refresh
[T refr aicer wr. e @
Config Space Dump: (cype 1 xs)

6018 10EE <00 : DID VID -
0010 0007 <04 : Scat Cmd

0500 0000 <08 : BaseClass SubClas:
0000 00L0 <0C : BIST Header LatTii
DIZ0 1000 <10 : EAR 0 mem 3Zbit
0000 0000 <14 : EAR 1

D9Z0 0000 <12 : EBAR Z mem 3Zbit
0000 0000 <1C : BAR 3

0000 0000 <Z0 : BAR 4

0000 0000 <24 : BAR S

Q000 0000 <28 : Cardbus_CIS_Porx
0007 10EE <2C : SubID SubVendorID
0000 0000 <30 : Exp_ ROM_BAR

0000 0040 <34 : reserved

0000 0000 <3% : reserved

0000 OLOA <3C : maxlLat minGnt Int!

26.2 Universal Host C_ |
26.7 o. serial bus De
zZ7.0 o. Multimedia &
28.0 O->4 (4) PCI/PCI: B
28.1 0D->5 (5} PCI/PCI; B
Eo.28.4 0-»6& {(6) PCI/PCI; B
&.00.0 o. Mass Storac
0.29.0 Universal Host C
0.29.1 Universal Host C
0.29.2 Universal Host C
0.29.7 o. serial bus De
[=0.30.0 0=>7 (7) Subtractiv
7.02.0 VGA; PC Compar
7.03.0 OpenHCI; TEEE ¥
1 »
T | - | rescan |urit.e bol reset

PCIbus file

'?1303 4801 <40 : = dlev_spec:i.i:i.c _|;|
4 13

Figure 1-32: Locate the Xilinx Device
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14.

the PCle capabilities structure.

15.
.

¢

With the Xilinx device selected, select register 0x40.
Register 0x40 points to the next structure

0x48 is the address of the next structure

Navigate to the linked list in the configuration space (as shown in Figure 1-33) to locate

"PciTree —I—I' ol 1'
direct ‘919“‘ show INT rminq highest EXIT
bus: !\mﬂ m busnr: 1
::l 2 j (1] _I o show Men qu &3 | About
= — 2.0.0
9-00-0 Host/PCI; Brid’«:] RAM; Memory Controller
0.0L.0 0->1 {1} PCI/PCI; E VID: x10EE Xilinx Corp
0.03.0 0->Z (2) PCI/PCI: B DID: x6018 no device name found no
2-00.0 BAR R OROEYSNE SubVID: x10EE Xilinx
0.07.0 0-»>3 (3) PCI/PCI; B SubID: x0007 no-name
0.16.0 Generic B25%; PI rew. : x00 xA<-INTAS
0.16.1 Generic 8253; PI —edit ConfReg: Nr of ConfRegs:
0.Z0.0 Generic BEZ59; PI
3 Freoassor | 16 & &4 —‘
0.z0.1 Generic 8289; PI 278034801 | ae ’V
0.20.2 Generic £259; PI [T use BIOS int
0.20.3 Generic 825%; PI Write ConfReg e fruah
0.25.0 Ethernet; Networ dump: @
0.26.0 Universal Host € I retr atcer vr.
0.26.1 Universal Host C Config Space Dump: (cype 1 xs)
0.26.2 Universal Hostc C_ | 0010 0007 <04 Y
. H -
9: 202 oz sexrial bus:De 0500 0000 <08 : BaseClass SubClas:
0.27.0 0. Hultimedia 9 0000 0010 <0C : BIST Header LatTii
0.z8.0 0->4 (4) PCI/PCI; B D920 1000 <10 : BAR 0 mem 32bit
0.28.1 0-»5 (5} PCI/PCI; B 0000 0000 <14 : BAR 1
Eo.28.4 0-»6 {6) PCI/PCI; B D920 0000 <18 : BAR 2 mem 32bit
6.00.0 o. Mass Storag 0000 0000 <1C : EAR 3
0.29.0 Universal Host © gggg gggg ‘;2 : gii :
: < H
o.25:1 Taiversa’ Hose b 0000 0000 <28 : Cardbus_CIS_Per
0.29.2 Universal Hozc O 0007 10EE <2C : SubID SubVendorID
0.298.7 o. serial bus De 0000 0000 <30 : Exp_ROM_BAR
[z 0.30.0 0=>7 {7} Subtractiv 0000 0040 <34 : reserved
7.02.0 VGh; PC Compat 0000 0000 <38 : reserved
7.02.0 OpenHOT; Iuird DOO 0lOk <3C : maxlat minGnt Inc:
‘I I " ET 240 = dev. spe F4 ¢
. Q000 <44 : < dev_specific X
T | - | rescan |write to| reset 4| | »
PCIbus file bridoe

Figure 1-33: Locate the PCle Capabilities Structure
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16. Select register 0x48 (as shown in Figure 1-34).

*

*

bus:

EE

direct select:

dew: func: m
o Ho

show INT routing | |highest

show Mem Map 63

Register 0x48 points to the next structure

0x60 is the address of the next structure, indicating the data at this offset is the
PCle Capabilities Structure.

EXIT

e

busnr:

=101 x|

— 2.0.0

o 0o

[

000000 0CDO0OC0O0OO0CO0OO0CO0CO0

i

o 0 o000

|

00.0
01.0
03.0
2.00.0
07.0
16.0
16.1
Z0.0
20.1
20.2
20.3
25.0
26.0
26.1
26.2
26.7
z7.0

Host/PCI; Bridge 4|

0=>1 (1) PCI/PCI; E
0-»2 (2} PCI/PCI:; B
RAM; Memory Cc

0->3 (3) PCI/PCI: B
Generic 8259; PI
Generic 8259; PI
Generic 8EZ53; PI
Generic 8289; PI
Generic 8259; PI
Generic 825%; PI

RAM; Memory Controller
WID: xlOEE Xilinx Corp
DID: x6018 no device name found no
SubVID: x10EE Xilinx
SubID: x0007 no-name

rev.: x00 xA<-INTAS

—edit ConfRedg:

[x00206005 | hex

Hr of ConfRegs:
’7 " 16 5'6-1—‘

[T use BIOS int

Write Confleg

Ethernet; M
Universal Host €
Universal Host C

Universal Host C_ |

o. serial bus De

o. Mulcimedia @
0->4 (4) PCI/PCI:; B
0->5 (5) PCI/PCI; B
0->6 (6) PCI/PCI: B
o. Mass Storac
Universal Host C
Universal Host C
Universal Host C

o. serial bus De
0=>7 (7) Subtractiv
VCGA; PC Coupar

operHcI; 1EEE ¥||[| 0000 DO0OO <78 :
» 0000 0000 =7C :

refresh
dump:

[T refr after wr.

Config Space Dump: (cype 1 xs)

7803 4801 <40 : < dev.specific 4|
0000 0008 <44 < dev.specific

dev_specific
dev.specific
dev_specific
dev. specific
dev.specific
dev.specific
dev.specific
.specific
dev.specific
dev.specific
dev.specific
dev.specific
dev.specific

o
=
(=]
=
T
w0
0
o
A
-
@
A A A A A MMM ARAMNAAR
o
]
<

rescan

| =

write to| reset

IIiDDD 0000 <80 : dlev_spec:i.i:i.c _|;|
4 13

Figure 1-34: Select Register 0x48
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17. Select register 0x60 (as shown in Figure 1-35).
¢ 0x60is a type 0x10

(e
direct select: show INT routing _.‘n!.qhost. EXTIT
ibus f’“ busnr B
== 0 show Hem Map 63 | About
= — — 2.0.0
0.00.0 Host/PC1; Brid.g'c_e_] RAM; Memory Controllexr
0.01.0 0-»1 {1} PCI/PCI:; B VID: x10BE Xilinx Corp
&0.03.0 O-r2 {Z) RLI/ICI; B DID: x6018 no device name found no
2.00-0 RAM;: Hemory: Cc SubVID: x10EE Xilinx
0.07.0 0-=3 {3} PCI/PCI: B SubID: =x0007 no-name
0.16.0 Generic 825%; PI rev.: x00 xA<-INTA§
0.15.1 Generic 82537 PI —edit ConfReq: Nr of ConfRegs:
0.20.0 Generic S25%; PI
3 Fozozonio | £ ~ —‘
0.z0.1 Generic 825%; PI x02020010 | aa ’V 25 k)
0.20.2 Generic 825%; PI [T use BIOS int
0.20.3 GCeneric 828%; PI Write ConfReg Saireah
0.25.0 Ethernet; N dump: @
0.26.0 Universal Host C I™ retr atcer wr.
0.26.1 Universal Hosc © Confiy Space Dump: (cype 1 xs)
0.26.2 Universal Hosc C_ | 7602 4601 ed0 oy 7 j
" H ev.speciriic -
v.26-7 ozogerial lpas:Da 0000 0008 <44 : < dev.specific
0.27.0 o. Multinedia 8 0080 6005 <48 : < dev.specific
0.28.0 0->4 {4} PCI/PCI; B 0000 0000 <4C : < dev.specific
0.28.1 0-»5 {5} PCI/PCI; B 0000 0000 <50 : < dev.specific
Eo.28.4 0->6 (&) PCI/PCI; B 0000 0000 <54 : < dev.specific
£.00.0 0. Mass Storag 0000 0000 <58 : < dew.specific
0.23.0 Universal Host C el = Speciisg
9.29:1 Universal Host € I°0000 6¥Cz <64 : < dev.specific
0-23-2 Universal Eose.O 0001 2830 <68 : < dev.specific
0.29.7 o. serial bus De 0003 F481 <6C : < dev.specific
[=0.30.0 0->7 {7) Subtractiv 0081 0000 =70 : = dev.specific
7.02.0 VGh; PC Compat 0000 0000 <74 : < dev.specific
7.03.0 OpenHCI; IEEE ¥ 0000 0000 <78 : < dev.specific
‘l I » 0000 0000 =7C :; < dev.specific
- 000D D000 <80 : < dev.specific X
e | — | rescan |wnm col veser (o] =
PCIbus file bridue |

Figure 1-35: Select Register “0x60”
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18. Select register 0x6C, Link Capabilities Register (Figure 1-36).

*

*

Indicates the maximum number of lanes and speed supported

The value 0x81 shows this is an x8 Genl capable device

The Link Status Register (0x70) shows the current link status

¢

This design is trained to Genl x8 as indicated by 0x81

"PciTree —I—l' & 1'
direct “10“- show INT rminq highest EXIT
bus‘ !u.nc busnr: T
_ _l 1] show Men Km €3 | About
— 2.0.0
0.00.0 Host/PCL; Brid’“-:] BAM; Memory Controller
0.01L.0 O->1 {1} PCI/PCI; B VID: %10EE Xilinx Corp
0.03.0 0-»2 {(2) FCI/PFCI; B DID: x6018 no device name found no
2.00.0 RAM; Memory Ce SubVID: x10EE Xilinx
0.07.0 0->3 (3) PCIFPCI: E SubID: =xz0007 no-name
0.16.0 Generic 825%; PI rev.: =00 xA<-TINTAS
0.15.1 Generic 2255; PI edit ConfReg: Nr of ConfRegs:
0.20.0 Generic 8259; PI ’V C1e @ cq —‘
0.20.1 Generic 825%; PI [xoooarass | hex
0.20.2 Ceneric 2259; PI [T use BIDS inc
2222 ;::::::53.2‘5'9; i LR R refresh @
. . - d.lﬂp:
0.26.0 Universal Host C I™ retr atver r.
0.26.1 Tniversal Host C Config Space Dump: (cype 1 xs)
0.26.2 Universal Host C_ | 7503 4501 <40 - a iti :I
: H ev. speciriic -
£26:7 oxzserial bus:Da 0000 0008 <44 : < dev.specific
0.27.0 o. Hultimedia. 9 0080 6005 <48 : < dev.specific
0.z8.0 0->4 (4} PCI/PCI; B 0000 0000 <4C : < dev.specific
0.28.1 0-*5 {5) PCI/PCI; B 0000 0000 <50 : < dev.specific
Eo.28.4 0->6 {6} PCI/PCI; B 0000 0000 <54 : < dew._specific
6.00.0 0. Mass Storag 0000 0000 <58 : < dev.specific
0.29.0 Universal Host © gggg ggig ‘:g 20 :E"'SPEC?:‘_"
: o H ev.speciiic
S pramarsa Host 0000 SFCZ <64 : < dev.specitic
0.29.2 Universal Host € a < da
0.29.7 o. sarial bus Da r
[F0.30.0 0=>7 (7} Subtractiv < dev.specific
7.02.0 VGA; PC Coumpat 0000 = dev.specific
7.02.0 OpenHCI; IEEE ¥ Q000 < dev.specific
I I » 0000 = dev.specific
- 0000 < dev_specific =
i | _ | rescan |write bol reset < b
PCIbus file i

Figure 1-36: Select Register 0x6C

Virtex-6 Getting Started Guide
UG533 (v1.4) November 15, 2010

www.Xxilinx.com

37


http://www.xilinx.com

Getting Started with PCI Express PIO Demonstration & XILINX.

Base Address Register (BAR) Test

19. Double-click on BAR 0 (as shown in Figure 1-37).
¢ BARO address is machine dependent

"PciTree . =101 x|
direct selectA show INT rminq highest EXIT
bus: !um: m busnr:
== _I 0 _ shov lem Map | &2 | Abouc
— 2.0.0
0.00.0 Host/PCly Bn.d.g't_:] RAM; Memory Controller
0.0L.0 0-»1 {1} PCI/PCI: B VID: x10EE Xilinx Corp
£ 0.03.0 O=xZ jZ)- FCI/DCI: B DID: %6018 no device name found no
2.00.0 RAM; Hemory Ce SubVID: x10EE Xilinx
0.07.0 0->3 (3) PCI/PCI; B SubID: x0007 no-name
0.16.0 Generic 825%; PI rev.: =00 xA<-INTA$
0.15.1 Generic 8253; PI —edit ConfReg: Hr of ConfRegs:
0.20.0 Generic B259; PI " el e —‘
0.z0.1 Generic 8259; PI [zpazo1000 | ey
0.20.2 Generic 225%; PI [T use BIOS int
0.20.3 Generic 8259; PI Write Confleg A
0.25.0 Ethernet; N A
0.26.0 Universal Host C I™ retr atcer wr.
0.26.1 Universal Host C Config Space Dump: (type L xs)
0.26.2 Universal Host C_ | 2018 LOEE <00 DID VID
0.26-7 o serial s De 0010 0007 <04 : Stat Cmd
0.27.0 o. Hultimedia 8 0500 0000 <05 : BaseClass SubClas:
0.28.0 0->4 {4) PCI/PCI; B Q00 Header LatTil
0.28.1 0-*5 {5) PCI/PCI; B 39 0 z
Ho.28.4 0-*6& {(6) DPCI/PCI; B 0000 0000 <14 : BAR
£.00.0 o. Hass Storas D920 0000 <18 : BAR 2 mem 32bit
0.29.0 Universal Host © gggs EEEE ‘ég 2 :ii
<20 =
0.29.1 Universal Host C 0000 0000 <24 BAR
fr=9:2 Unisrezsal Bost: O 0000 0000 <28 : Cardbus_CIS_Ptr
0.29.7 0. sarial bus De 0007 LOEE <2C : SubID SubVendorID
[=0.30.0 0=>7 (7) Subtractiv 0000 0000 <30 : Exp_ROM_BAR
7.02.0 VGA; PC Coumpat G000 0040 <34 @ reserved
7.03.0 OpenHCI; IEEE ¥ 0000 0000 <38 : reserved
1 » 0000 0l0A <3C : maxlat minGnt Int!
7803 4801 <40 : < dev.specific X
i | . | rescan |write to| reset < | »
PCIbus file i

Figure 1-37: Double-Click on BAR 0

20. Click Yes on the dialog box (as shown in Figure 1-38).

PCItree x|
9
. Are you ready ko perform

BAR. read-write(0xFFFFFFFF-read-restare 7

If not: a BARrange of 1MByte is assumed

ko Cancel

Figure 1-38: Click Yes
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21. Select auto read memory (as shown in Figure 1-39).

i
00000000 =x00000000=> ... & ||7 uto read memor L1]:4 |
00000000  <x00000004=
00000000 <x00000008= . ... MRy EREER ErEel
00000000 «<x0000000C= ... base : d3Z00000
Q0000000 =x00000010= e range £££00000 = 1024 EEvte
00000000  =x000000L14=
00000000  <x00000018=
00000000 <x000000L1C= —edit memory -

00000000 <=x000000Z0=
00000000 <=x000000Z4= I |
00000000 <=x000000Z8=
00000000  =x000000EC= refr.
00000000  <x00000030= Write Memory | wiaw
00000000  <x00000034=
00000000  <x00000038> W ey e Jl\}
00000000 <x0000003C | refresh wiew after write
00000000 <=x00000040=
00000000  =x00000044=
mEm COpy:
00000000 <x00000042=
00000000  <x0000004C= source |
00000000 <x000000&0=
00000000 <=x00000054= destinationl mem copy |
00000000 <=x000000&8=
00000000  =x0000005C=
00000000  <x000000&0= —sileay Ghow moREms
00000000  <x000000&4=
00000000  <x00000068> KE range {0 - l023): O
00000000 «x000000&C= ...
00000000 «<x00000070= ... j_l j
00000000 =x00000074= ...
00000000 <x00000078> . ... w3 B (0 = B @
00000000 <x0000007C= . ... 4 | | ’I
0oooo0o0  «x00000020= .. LI
Display range:
mem test I

" 128 Bytes

load filel save file||_

i+ 1024 Bytes |

Figure 1-39: Select Auto Read Memory
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bytes as shown in Figure 1-40.

i5ix

|7 auto read memory 0K |

Memory Space typel
base : d3Z00000

ramge @ LE££00000 = 1084 EBvyte

—edit memory :

IXDDDDUDDD |<XDSZDDDDD 256 dwor
Data:

refr.

I_ toggle -
Write Memory T count HALEEE
™ verify -
[~ loop on/foff Ry

| refresh wiew after write

mem Copy:

source
destination | e COopy |

—select wview range:

EE range (0 - 1023): 0O

22. Click on the first memory location by holding <Shift-End> keys. This will select 1024

q 2]

mem test I load filel save file||7 (" 128 Bytes (¢ 1024 Bytes

Display range:

Figure 1-40: Select 1024 Bytes
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23. Write to memory by selecting the count box and Write Memory button (as shown in
Figure 1-41).

24. Verity the result (counting up to FF) by selecting the refr. view: button.

”BAR space ] |
00000000 <x00000000> ... | I suto read memary 0K |

00010001 <x00000004>
00020002 <x00000008 R Hreel Sppal
00030003 <x0000000C>
00040004 <x00000010%
00050005 <x00000014>
000S0006  <x000000LE>
00070007  <x000000LCH
00020008  <x000000Z0>
00050005  <x00000024>

base - 43200000
range : ££f00000 = 10Z4 EByte

—edit memory :

IxDDDDDDDD |<xD9200000 256 dwor

000&000A <x00000028> IDITOEIE ~Data:
000BOOOE  <x000000ZCH e
000C000C  <x00000030> :

Write Memory " t
000D00OD  <x00000034% 2 —
0OOEOOOE  <x00000038% [ Locp omsoftf T

O0OF000F  =<x0000003C=
00100010  <x00000040=
00110011 =<x00000044=
00120012 =x00000045>
00130013 =x0000004C=
00140014 =<x00000050=
001E001LE  <x00000054=
00160016  =<x00000088=
00170017 =<x0000005C=
00120018 =x000000&0%
00190013 <x00000064=
001A001A <x00000068=
O01E0O1lE  <x000000&C=
001CO001C  =<x00000070=
001D001D  <x00000074=
O01EQOLE =x00000075>
001FO001lF <x0000007C=
00Z00020  =<x00000080=

| refresh view after write

Ll COpY:

source

destinationl mem Copy |

—select wiew range:

EE range (0 - 10Z3): 0O
Al I
ME range (0 - 0): 0

q ]

Display range:
|7 " 1728 Bytes % 1074 Evytes |

I o I o [ o I o I I o I e I I o s R m |
o e e s I o o e s o o o e s o o o e s o o o o o o |

L

mem test I load filel save file

Figure 1-41: Select to Write Memory
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25. Restore the memory by deselecting the count box and clicking the Write Memory
button (as shown in Figure 1-42).

26. Review the result by clicking on the refr. view: button.

eI
00000000 <x00000000> ... |a|| ¥ sute read memory 114 |
00000000  <x00000004>
00000000 <x00000008> ... . ey BEEES ERRED
00000000 <x0000000C= . ... base : dz00000
Q0000000 =x00000010= range : f£f00000 = 1024 EByte
00000000  <x00000014>
00000000  <x00000018=
00000000  <x0000001C= —edit memory :
00000000  <x000000Z0x
00000000  <x000000Z4> IxDDDDUDDD |<xD9200000 256 dwor
00000000  <x000000Z8> DITOIIE —Data:
00000000  <x000000ZCH [ toggle
00000000  <x00000030= )
00000000 <x00000034= i r Soune
00000000  <x00000038= . ... W e LI
00000000 <x0000003C= ... | refresh view after write
00000000  <x00000040x
00000000  <x00000044>
mEm COpy:
00000000  <x00000048>
00000000  <x0000004C= Source
00000000  <x00000050x
00000000  <x00000054> dEStinationl I — |
00000000  <x00000058>
00000000  <x000000GCH
00000000  <x00000060= U —
00000000 <x00000064>
00000000  <x00000068> KE range {0 - l023): O
00000000  <x0000006C= . ...
00000000 <x00000070= . ... j_l j
00000000 =x00000074= . ...
00000000 <x00000078= ... wiE SERgE (0 = W U
00000000  <x0000007C= . ... ‘| | }I
00000000 <x000000E0> ... |
Display range:
mem test I

load filel save file||_ " 128 Bytes

i+ 1024 Bytes |

Figure 1-42: Restore Memory
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Getting Started with the Base Reference Design

PC

Ethernet

PHY

SGMII

The Base Reference Design targeting the ML605 evaluation board, will filter images that
are transferred via Ethernet between the evaluation board and a PC. The images are stored
in DDR3 SDRAM available on the evaluation board. The stored image is continuously read
from SDRAM and filtered by the LX240T FPGA. The resulting image is continuously
stored back in the DDR3 SDRAM. This filtered image is then retrieved by the Base
Reference Design Interface Software and displayed on a PC.

Figure 1-43 shows a block diagram of the base reference design that has been implemented
in the Virtex-6 LX240T FPGA. The reference design includes common functions for
Ethernet SGMII communication, external memory interface, UART, and control.

DDR3

System MIG Memory Interface

Monitor

System Status

TEMAC_SINGLE Packet

: FIR Inverse DvI
GTXE1 | = L« Processing Gamma | .|

Filters [ Gamma Output

Embedded Engine
Tri-Mode

Ethernet
MDIO MAC

Image Processing

Host

Management
PicoBlaze

Ethernet Management Link

Status

Loopback
Test

GTX
Transceiver

UG533_01_43_121109

Figure 1-43: Base Reference Design Block Diagram

A DDR3 Memory Controller Block is used to store both the unfiltered and filtered images
in the DDR3 SDRAM. These images are sent from a PC via a series of Ethernet packets.
This memory controller is continuously reading, filtering, and storing images back into
this memory. The PC also periodically retrieves the filtered images via Ethernet for display.
The Ethernet Management section includes an on-chip hard coded MAC and a Packet
Processing Engine. This section provides a way to control various aspects of the demo,
transfer images between the demo board and a PC, and receive status from the demo. A
simple MDIO controller is implemented using a Xilinx PicoBlaze™ processor. The purpose
of this controller is to determine presence of an Ethernet link as well as its operating speed.

The Image Processing structure consists of a 5x5 pixel 2D FIR filter.
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Setting up the Hardware for the Base Reference Design

1.
2.

Power-off the ML605

Connect one end of the provided Ethernet cable to the RJ45 connector P2 on the ML605
and the other end to the Ethernet port on your PC. This connection will be used for
communication between the ML605 board and your PC.

Set the Ethernet Jumpers for SGMII mode

¢ J66: Shunt over pins 2 and 3

¢ J67: Shunt over pins 2 and 3

¢ J68: No shunt

Insert the provided CompactFlash (CF) card into the ML605 CF reader (U73)

Set the SACE MODE switch S1 to 1011 (Position 4 to Position 1). This will configure the
FPGA from the ACE file stored at configuration address 3 on the CF card

Do not change any other factory default settings
Power-on the ML605

Installing Base Reference Design Application GUI

The Base Reference Design includes an application GUI that must be installed before you
will be able to run the demo. Locate the USB flash drive shipped with your ML605
evaluation kit. Insert the USB drive into your PC and using Windows Explorer, navigate to
the USB drive. You should see the following directory structure:

ML605 BRD Application
ML605 BRD_ Images

ML605 BRD_Src
Ready For Download

Note: As an option, you can copy all the necessary files, directories, and images to a local directory
on a PC.

Navigate into the ML605_BRD_Application directory. In there you will find an install
image, BaseRefDISetup2_0_6.msi. This is an application GUI that is used to display the
graphical information for the Base Reference Design. Please double click on this
application to install the software.

44
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Open File - Security Warning

The publizher could not be verified. Are you zure you want to
run thiz software?

Mame: BaseRefDISetupZ_0_6.msi
Publizher:  Unknown Publizher
Type: ‘Windows Installer Package
From: i3 14848 _MNew!1DevelopmentBoards) 1 MR DS, Virkex, ..

[ Run ][ Cancel ]

Alwayz ask before opening this file

publisher. ou shauld anly run zoftware fram publishers pou st

@ Thisz file does not have a valid digital signature that verifies its
How can | decide what software bo mun?

Figure 1-44: Run BRD GUI Installer

Click Run.
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] .
it Base Reference Design Interface

Welcome to the Base Reference Design Interface
Setup Wizard

The ingtaller will quide vou through the steps required ta install Basze R eference Design Interface on
your cormputer.

WARMIMG: Thiz computer program is pratected by copyright law and intermational treaties.
Unauthaorized duplication or diztribution of this program, or ang portion of it, may rezult in zevere civil
or criminal penalties, and will be prosecuted to the masimum extent pozsible under the law,

Figure 1-45: BRD Interface Setup

Click Next to run the BRD Setup Wizard.
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2 Base Reference Design Interface

Install required components

The following components are required for Baze Beference Design |nterface operation.

Install wWinPoap

Cancel ] [ < Back ] [ Meut »

Figure 1-46: Install Required WinPcap Component

Click Next.
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esign Interface

Confirm Installation

The installer iz ready ta inztall Baze Reference Design Interface on your computer.

Click "Mewt" to start the ingtallation.

Figure 1-47: Confirm BRD Installation

Confirm the Installation by clicking Next.
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esign Interface

Installing Base Reference Design
Interface

Baze Reference Design Interface iz being installed.

Pleaze wait...

Cancel

Figure 1-48: BRD Installation in Progress
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& WinPcap 4.0.2 Setup H=E3

kl) - WinPcap 4.0.2 Installer
lh caP Welcome ko the WinPeap 4.0.2 Inskallation Wizard

This product is brought to you by /,--
CACE

TECHNOLOGIES

Packet Capturing and Network Analysis Solutions

Mexk = l [ Cancel

Figure 1-49: Launch WinPcap Installer

Click Next.
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7] WinPcap 4.0. 2 Setup E]'E|@

Welcome to the WinPcap 4.0.2
Setup Wizard

This Wizard will quide wou through the entire WinPcap
installation,

Far rare infarmation ar suppart, please visic the WinPoap
home page,

hikkp s e winpcap,org

< Back ” Mext = l [ Cancel

Figure 1-50: WinPcap Installation Wizard

Click Next.
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K[) - License Agreement
y 1“ caP Please review the license terms before installing WinPcap 4.0.2,

Press Page Down ko see the rest of the agreement.

Copyright (o) 1999 - 2005 MNetGroup, Politecnico di Torino (Ttaly), ~
Copyright {c) 2005 - 2007 CACE Technologies, Davis (California).
all rights reserved,

Redistribution and use in source and binary Farms, with or withauk radification, are
permitked provided that the Following conditions are mek:

1. Redistributions of source code musk retain the abowve copyright nokice, this list of
conditions and the Following disclaimer.

2. Redistributions in binary Form must reproduce the above copyright notice, this list of
conditions and the Fallowing disclaimer in the documentation andfor other materials W

If wou accept the terms of the agreement, click I Agree ko continue. ¥ou must accept the
agreement to install WinPcap 4,002,

< Back “ I Agree I [ Cancel

Figure 1-51:  WinPcap License Agreement

Click I Agree if you agree with the WinPCAP license terms and conditions.
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L WinPcap 4.0. 2 Setup E|E|@

Completing the WinPcap 4.0.2
Setup Wizard

WinPcap 4.0.2 has been installed on wour camputer,

Click Finish to close this wizard,

Click Finish.

Figure 1-52: WinPcap Installation Wizard Successful
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Base Reference Design Interface

Installation Complete

Baze Reference Design Interface has been successtully installed.

Click "Cloze" o exit.

Please use Windows Update to check for any critical updates to the HWET Framework.

Cloze

Figure 1-53: BRD Installation Complete

Click Close.
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Running the Base Reference Design

Now that you have the ML605 set up and the Base Reference Design Application software
installed, you can run the demo. You should have the Ethernet cable connected between
the ML605 board and your PC Ethernet port.

Note: Turn off any wireless cards while running this demonstration.

To start the application GUI, please go to your Windows START menu and select All

Programs — XILINX — Base Reference Desigh — Base Reference Design Interface

The GUI shown in Figure 1-54 will start.

You will notice in the Status field at the bottom of the GUI that the Link needs to be set.

v Base Reference Design Interface EHE|E\
File Setup Help

XILINX

Uzer Defined
Image
Select Image: D
Scale: J 100

tode: C‘ Auto @' Manual Show Display

Control

Effect: Identity b
Input Gamma: Enabled
Output Gamma: Enabled

0
0
0
0
0

oo o oo
o o= oo
oo oo a
oo o oo

Negative Result (@) Clip
Handling: () absolute Value

Gain: j 1.00

Status

Link: Flease select a network interface from the Setup menu.

FPGA Image
Board Type: - Width:
Temperature: - Height:
WCCINT: - Processing Time: -
WCCALX

Figure 1-54: Network Link Setup Request
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v Base Reference Design Interface [ B

File | Setup | Help

Network Interface > Intel(R) Wireless WiFi Link 4965AGN - Packet

Broadcom NetXtreme 57xx Gigabit Controller

Image Demo | User Defined
Image

Select Image

Scale

Contral
Effact Identity v
Input Gamma: Enabled
Qutput Gamma: Enabled

Negative Result @ Clip
(el ) Absolute Value

Gain: J

Status

J

FPGA Image
Board Type: - Wviclth:
Temperature: - Height:
WCCINT: - Frocessing Time: -
WCCALX:

100

Mode: O Auto @ Manual Show Display

Link: Flease select a network interface from the Setup menu,

Mware Virtual Ethernet Adapter for ViMnetl-—-

| e

VYMware Virtual Ethernet Adapter for VMnet8-—

Figure 1-55: Setup Network Interface Connected to ML605

Select the menu item Setup, then select the appropriate Wired Network. Wait for few
seconds and then press SW3 on the ML605 to configure the FPGA using the System ACE
CF controller and the CompactFlash card.
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&' Base Reference Design Interface

File  Setup  Help

XILINX

Image Demo | Jzer Defined

Image

Select Image: |E:"JI.-’-‘-.-'-‘-.-'-‘-._New'ﬂDevelnpmentBnardsHM | [ ]

Scale: J
Mode: ) Auto () Manual Shows Digplay

Cantral

Effect: | [dentity v |
[nput Gamma: Enabled
Output G amma: Enabled

Megative Result (&) Clip
Handling: ) &bsolute Value

o o o o o
o o o o o
o o = o O
oo a o a
o o o o o

G air: J

Statuz

Link: Connected to FPGA

FPGA Image
Board Tupe:  MLEOG it 364
Temperature: 4036 C Height: RYG
WECIMT: 0934 Procezsing Time: 1.790 mz

YECALLS: 24T Y

Figure 1-56: Successfully Connected to ML605

You can now select an image. It is best to select an image smaller than 1024 pixels wide. On

the USB flash drive there are a number of images to select or you can select one of your
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own images. To select one of the provided images, look in the ML605_BRD _Images
directory.

In the Image section of the GUI, use the browse button to navigate to an image. After you
have selected the image, click the Show Display button. This will display two side-by-side
images. The leftmost image is the unaltered image, and the rightmost image is the image
that has been filtered by the FPGA. Unless the effect has been changed, the default effect is
Identity (Figure 1-57).

& Base Reference Design Interface EHE|E|

Fle Setup Help

XILINX

Image Dema | Lser Defined

Image

Select Image: | 1644 NewhDevelopmentfloardshM | [

Scale: J
Mode: O Auto ) Manual Hide Display

Control

Etfect: Identity ~
Input Gamma: Enabled
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Megative Result (3 Clip
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oo o oo
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REEICIE
o= ===
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Link: Connected to FRGA

FPGA Image
Board Type:  MLEDS “width: 458
Temperature:  42.32C Height: 7EO
WCCINT: 033y Frocessing Time: 2.844 ms

WECALIX; Z4BY

Figure 1-57: Original and FPGA Filtered Images using Identity Effect
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Using the pull-down menu, select a different effect. For example, select SobelX. The
filtering transform will display. As you can see in Figure 1-58, the image is updated using
the selected filter operation.

&' Base Reference Design Interface E &

Flle Setup  Help

XILINX.

Image Dema | Ussr Defined

Image
Select Image: [C:\1444_HewhIDevelopmentBoadshM | [ |
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Figure 1-58: Original and FPGA Filtered Images using SobelX Effect
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Select Smooth effect and notice how the 2-D FIR filter coefficient matrix values change.
Figure 1-59 shows how the image display changes as well.

& Base Reference Design Interface ‘:HE\E‘
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Figure 1-59: Original and FPGA Filtered Images using Smooth Effect
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Choose Edge Detect from the effect menu. The filtering transform shown in Figure 1-60
will be displayed.

&' Base Reference Design Interface |:J|E|@ | Base
Fle Setup Help

XILINX

| Image Demo | User Defined|

Image

Seloot Image: | C:1484_Newh DevelopmentBoardsiiM | [ . |
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. a1 110
Megative Result (O Clip aloololo
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FPGA Image
Board Type:  MLEOS Width: 458
Temperature: 4331 C Height: 760
WECINT 093y Proceszing Time: 2.845 ms

WECALR: 247v

Figure 1-60: Original and FPGA Filtered Images using Edge Detect Effect

Different effects can be set automatically by selecting the Auto mode button.

FPGA temperature, VCCINT, VCCAUX, Image dimensions, and processing time are also
reported by the Status field.

You have now completed running the reference design.

Installing the ISE Software

The ML605 evaluation kit includes entitlement to a seat that permits the

ISE Design Suite: Logic Edition to be used with a Virtex-6 XC6VLX240T-1FFG1156C FPGA.
This software can be installed from the DVD provided with the kit. The latest version can
also be downloaded from http://www.xilinx.com/support/download /index.htm.

The ML605 evaluation kit also works with the software listed here:
e ISE Design Suite: Embedded Edition

® ISE Design Suite: DSP Edition

® ISE Design Suite: System Edition

Update the software before working with the evaluation kit. Updates can be downloaded
from http://www.xilinx.com/support/download /index.htm

To install the ISE Design Suite: Logic Edition software from the DVD included with the
ML605 evaluation kit:

1. Activate the software license. See “Redeeming the Software and IP License.”
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2. Insert the DVD provided with the ML605 kit in the host computer’s drive.

3. Follow the instructions provided by the installation software.

Redeeming the Software and IP License

A software voucher similar to the example shown in Figure 1-61 is included with each
ML605 evaluation kit. The voucher contains the code that is used to create a device-locked
software license for the ISE software and/or the IP included with the evaluation kit.

& XILINX.
This voucher is proof that you
are entitled to a Xilinx Software
Design Tool product.

The code below is required in order to |
cbtain a license for your product. |
To obtain your licenseg |
#155 : http:fﬁm-xillm.co@ |
3 5 i = ||

r

IMPORTANT!

Please retain this voucher for your records.

Spartan-6 FPGA SPE05 Evaluation Kit - ISE Design Suite: Logic Device Locked Edition, Node Locked License

Entar this Voucher
cods inta
Product Licensing Site

1234-123456-1234-12345678 ),
|

Viowches P B012M

UG525_c1_21_11011(I)
Figure 1-61: Software Voucher

To create a license:

1. Go to www.xilinx.com/getlicense/ (Figure 1-62).
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h 4
t; Xl Ll N Xno enter keywards o]

Advanced Search

Product & Services Technology Solutions Market Solutions Support Buy Online About Xilinx

Sign in to the Xilinx Licensing Site

Don't have a Xilinx account yet?
User ID <Enter your user I03|

w

Chaoose to receive impartant news and
Password [TITITTITT] product infarmation

w

Forgotyour password? Gain access to special content
Fersonalize your weh experience an

> | Create Account

w

bl

UG525_c1_22_101410
Figure 1-62: Licensing Site Sign-In Page
2. If you have a Xilinx account, enter your User ID, Password and click Sign In. If you
don't have an account, click Create Account to create one.

Note: If you have questions or need help, contact Xilinx customer service at:
hitp://www.xilinx.com/support/techsup/tappinfo.htm.

3. After signing in, confirm your contact information is correct and click Next.

Under the Create New Licenses tab, enter the 22-digit code from the voucher in the
field shown in Figure 1-63. Click Redeem Now.
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Product & Services

Home : Support @ Product Licensing

Product Licensing

Account:| Niliny Test Account

Create New Licenses

.’_5 Redeem Voucher (2
=

HHH R R R R R R R RN KK KRR

| enter voucher code

Create a New License File for Account: Xilinx

combined inthe same license file.[2

Product

enter keywords o]
Advanced Search
Technology Solutions Market Sohutions Support Buy Online About Xilinx
v % @Help
Manage License Legacy Licensing Manage Llsers
@@, Evaluation and No Charge Cores [
- Search the Bvaluation and No Charge
Fedeem How cares catalog and add specific cares to | Search Mow
table below
Enter 22-digit code from voucher here
Create a new license file by making your product selections fram the table below. Floating and Mode-Locked licenses cannot be
Type License Available Status Subscription
Seats End Diate

UG525_c1_23_101810

Figure 1-63: Redeem Voucher

The software represented by the voucher code is added to the product table and is
selected (checked) for licensing as shown in Figure 1-64.

Note: The software descriptions shown in Figure 1-64 are examples and might differ from the

descriptions shown on the actual page.

5. Click Generate Node Locked License at the bottom of the page to start the license

generation flow (Figure 1-64).
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h
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Advanced Search
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Home : Support : Product Licensing

Product Licensing

Account: i @ Hel
Create New Licenses hanage License Legacy Licensing Manage Llsers
.'_5 Redeem Voucher [z @@, Evaluation and No Charge Cores [
n_ o
fresatsses s isrss ] % Search the Evaluation and No Charge
cores catalog and add specific cores {0 | Search Mow
enter voucher cods Redeem Now table helow

+ “oucher redeemed and added to product table below:.

Create a New License File for Account: Xilinx

Create a new license file by making your product selections fram the table below. Floating and Mode-Locked licenses cannot he
combined in the same license file.[?

Prociuct Type License Available Status Subscription
Seats Endl Date
[ ISE Design Suite: 30-Day Evaluation, Node-Locked License Evaluation  Noce 14 Current 30 chays
|:| ISE Design Suite: WebPACK License Mo Charge  MNode 1M Current Mone
D Spartan-6 FPGA Embedded Hit - I15E Design Suite Embedded Devie Full Mocle 1M Current 26 Aug 2011
Spartan-6 FPGA SPEOS Evaluation Kit - ISE Design Suite: Logic De| Full Mode 1M Current 31 Aug 2011

Generate Mode-Locked Licenze |

UG525_c1_24_101810

Figure 1-64: Generate License

When prompted to select a host name for the license, select a host ID. The host ID can

be a dongle serial number, Ethernet MAC address, or a disk volume ID.

When license generation is complete, the license will be emailed to you. Follow the

instructions in the Xilinx License email to complete the licensing process (Figure 1-65).
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Fle Edt yew o Tools Actions Help  Adobe PDF Type a question for help [+
} SiNew v | (3 X | ChReply (GlReply to al (3 Forward | & (53 | (@) &, Type acontact tofind |+ B
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(1 Save-2009 in Ard S 1 i
Xilinx, Inc. — License File for Your Software or IP Core Product
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@ Deleted Iter —
7| Drafts [53] To: <Your Name Here>
| Inbox [346] Attachment:
[ Junk E-mail
(2} Outbox Dear <Vour Name Here> : ~
[ Reauest 5p1 ¥
- Thank you for licensing your Xilinx® software or IP core product. This b
4 Mail email confirms your product registration and includes the license file to
- enable wour product.
"] calendar
= The license file can also be obtained by returning to the Xilinx Product
a;g Contacts Download and Licensing Site:
=
/] Tasks http://vuw.xiling. com/getproduct
- v
;JI_I |E| » Tror memmlorn dne A dAmaralline rhin 1iamman File  ann rhe TET __
346 [tems Al Folders are up to date, | || Connected ~

UG525_35_111209
Figure 1-65: Xilinx License Notification E-mail

8. Go back to the Xilinx License Configuration Manager dialog and click
Copy License... (Figure 1-66).

Configuration Manager

Acquire aLicense | Manags 2iin Licenses

Instructions: ilin: applcations automaticaly detect valid, node-locked licenses (¥ lic) residing in the local Xilinx directory. Use the Capy License
ense Fle into this dirsctory,

T poink to  floating server license, or to point te license files in locations other than .xlinx, set one of the environment variables below. {Linu
Users will need to make these settings autside of this application.) Examples: 123¢@server;C:licensesikiinlic (Windows) or
1234@server: fustlocalfflexim (Linux)

HILINRD_LICENSE_FILE | [ et |
LM_ICENSE_FILE | [[ = ]
Featurs S/Wor version | Expration  License Count Licenses | Information ]

IPCore Limt | Date Type In Use =
NCSLXAST SiW | 2010.03 Permanent Hodslocked | Lincounted imboxinx.com. KCBSLKAST scftware.oormanent. 17
< ] >

Lacal System Information

Hostrame: xsfjimbod
Hetvork Interface Card (NIC) 1D D0LScSecA5c6,00190200b1cc,001641b55371
C: Drive Serial Nurrber: 90635630

FLEXID Dongle ID:

UG525_36_111209

Figure 1-66: Manage Xilinx License Tab

9. Navigate to the location where the Xilinx.lic file is saved and select it
(Figure 1-67).
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Xilinx License Configuration Manager
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Type: LIC File
Date Modified: 11/9/2002 11:01 AM
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Open

[License fies e}

L] L

Cancel

Figure 1-67: Select the Xilinx.lic file

The ISE software license is now installed. Click OK on the Success Dialog (Figure 1-68) to
close the Xilinx License Configuration Manager.

'u Xilinx License Configuration Manager

Acquire a License |

Copy Licerse...

Manage ¥linx Licenses |

FLEXID Dongle ID:

C: Drive Serial Mumber:

Instructions: Hilinx applications automatically detect vald, node-lacked lizenses (*.lic) residing in the local i diectory. Uise the Copy License
button to copy alicense file into this directory.

To poit to a floating server license, or to point to license files in locations other than .iinx, st one of the environment variables below, {Linux
users wil need ko make these settings outside of this application.) Examples: 1234@server; C:icensesiiinylic (Windows) or
1234@server: fust/localiflexim (Linux)

M Xilinx License Configuration Manager (5] [ =

i}) License installation was successful,

eS|

|
|C65LR45T scftware.oermanent, 17-)
>

HILINKD_LICENSE_FILE |

LM_LICENSE_FILE

| Feature SMWor  ersion | Expiration
| 1P Core  Limit Date
|¥COSLRAST  SiW 201008 Permanent
|

Lacal System Information

Hostrame: wsfjimbod
Hetwork Interface Card (NIC) ID:

0015c50c85c8, 0019d200b1cc, 00164 1bSa971

9063563

UG525_38_111209

Figure 1-68: License Installation Successful

Now What?

After following the steps in this Getting Started Guide, you can test the features of the

board using the ML605 Board Diagnostic Flash and PCI Express demonstrations. You now

have a complete and updated installation of the Xilinx ISE Device-Locked to Virtex-6
LX240T FPGA software, and should have been able to open your first project.

Additional resources are located on the ML605 product page at

http:/ /www.xilinx.com/ml605. You are encouraged to check the ML605 Evaluation Kit

home page regularly for the latest in documentation, FAQs, reference design examples,

product updates, and known issues.
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Getting Additional Help and Support

Support

For questions regarding products within your Product Entitlement Account or if you feel
you have received this notification in error, send an email message to your regional
Customer Service Representative:

Canada, USA and South America - isscs_cases@xilinx.com
Europe, Middle East, and Africa - eucases@xilinx.com
Asia Pacific including Japan - apaccase@xilinx.com

For technical support including the installation and use of your product license file you
may contact Xilinx Online Technical Support at www.support.xilinx.com. On this site you
will also find the following resources for assistance:

Software, IP and Documentation Updates
Access to Technical Support Web Tools
Searchable Answer Database with Over 4,000 Solutions

User Forums
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Warranty

THIS LIMITED WARRANTY applies solely to standard hardware development boards
and standard hardware programming cables manufactured by or on behalf of Xilinx
(“Development Systems”). Subject to the limitations herein, Xilinx warrants that
Development Systems, when delivered by Xilinx or its authorized distributor, for ninety
(90) days following the delivery date, will be free from defects in material and
workmanship and will substantially conform to Xilinx publicly available specifications for
such products in effect at the time of delivery. This limited warranty excludes:

(i) engineering samples or beta versions of Development Systems (which are provided
“AS IS” without warranty); (ii) design defects or errors known as “errata”;

(iii) Development Systems procured through unauthorized third parties; and

(iv) Development Systems that have been subject to misuse, mishandling, accident,
alteration, neglect, unauthorized repair or installation. Furthermore, this limited warranty
shall not apply to the use of covered products in an application or environment that is not
within Xilinx specifications or in the event of any act, error, neglect or default of Customer.
For any breach by Xilinx of this limited warranty, the exclusive remedy of Customer and
the sole liability of Xilinx shall be, at the option of Xilinx, to replace or repair the affected
products, or to refund to Customer the price of the affected products. The availability of
replacement products is subject to product discontinuation policies at Xilinx. Customer
may not return product without first obtaining a customer return material authorization
(RMA) number from Xilinx.

THE WARRANTIES SET FORTH HEREIN ARE EXCLUSIVE. XILINX DISCLAIMS ALL
OTHER WARRANTIES, WHETHER EXPRESS, IMPLIED OR STATUTORY, INCLUDING,
WITHOUT LIMITATION, ANY WARRANTY OF MERCHANTABILITY, FITNESS FOR A
PARTICULAR PURPOSE, OR NON-INFRINGEMENT, AND ANY WARRANTY THAT
MAY ARISE FROM COURSE OF DEALING, COURSE OF PERFORMANCE, OR USAGE
OF TRADE. (2008.10)

Do not throw Xilinx products marked with the “crossed out wheelie bin” in the trash.
Directive 2002/96/EC on waste electrical and electronic equipment (WEEE) requires the
separate collection of WEEE. Your cooperation is essential in ensuring the proper
management of WEEE and the protection of the environment and human health from
potential effects arising from the presence of hazardous substances in WEEE. Return the
marked products to Xilinx for proper disposal. Further information and instructions for
free-of-charge return available at: http:\ \www.xilinx.com\ehs\weee.htm.
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Appendix A

References

This section provides references to documentation supporting Virtex-6 FPGAs, tools, and
IP. For additional information, see www.xilinx.com/support/documentation/index.htm.
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UG534, ML605 Hardware User Guide

UG535, ML605 Reference Design User Guide

DS150, Virtex-6 Family Overview

DS152, Virtex-6 FPGA Data Sheet: DC and Switching Characteristics
UG360, Virtex-6 FPGA Configuration User Guide

UG361, Virtex-6 FPGA SelectIO Resources User Guide

UG362, Virtex-6 FPGA User Guide: Clocking Resources

UG363, Virtex-6 FPGA Memory Resources User Guide

UG364, Virtex-6 FPGA Configurable Logic Block User Guide

. UG365, Virtex-6 FPGA Packaging and Pinout Specifications
. UG366, Virtex-6 FPGA GTX Transceivers User Guide

. UG369, Virtex-6 FPGA DSP48E1 Slice User Guide

. DS186, Virtex-6 FPGA Memory Interface Solutions Data Sheet

. UG370, Virtex-6 FPGA System Monitor User Guide

. DS643, Multi-Port Memory Controller (MPMC) (v5.02a) Data Sheet

. UG086, Memory Interface Solutions User Guide

. UG138, LogiCORE™ [P Tri-Mode Ethernet MAC v4.3 User Guide

. UG517, LogiCORE™ [P Virtex-6 FPGA Integrated Block User Guide v1.3 for PCI Express
. DS715, Virtex-6 FPGA Integrated Block v1.3 for PCI Express Data Sheet

20.

Platform Studio EDK

ML605 tutorials and design files are located at
http:/ /www.xilinx.com /products /boards/ml605 /reference_designs.htm:

21.
22.
23.
24.
25.
26.
27.
28.

ML605 Built-In Self Test Flash Application
ML605 MIG Design Creation

ML605 PCle x8 Genl Design Creation
ML605 PCle x4 Gen2 Design Creation
ML605 MultiBoot Design

ML605 GTX IBERT Design Creation
ML605 System Monitor

ML605 Restoring Flash Contents
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