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Chapter 1

Getting Started with the Virtex-7 FPGA
VC707 Evaluation Kit

Introduction

This document describes how to use the materials provided in the VC707 Evaluation Kit to
set up the VC707 board and a host computer to run three reference designs, which test and
demonstrate some of the key features of the XC7VX485T FPGA and the VC707 board:

¢ Built-in self test (BIST)
* Integrated bit error rate test (IBERT)

* Analog mixed signal (AMS) card demonstration

Three additional reference designs that are compatible with the VC707 board are also
summarized in this guide.

e Multiboot
* Memory interface generator (MIG)
¢ Integrated endpoint block for PCI EXPRESS®, and LogiCORE™ IP Ethernet

VC707 Evaluation Kit Contents

The VC707 Evaluation Kit includes:

* V(707 board with the Virtex®-7 XC7VX485T FPGA
* ISE® Design Suite: Logic Edition (full seat, device-locked to the XC7VX485T FPGA)
* Vivado™ Design Suite Installation DVD

e Printed entitlement voucher: provides entitlement of the Vivado Design Suite Logic
Edition device-locked to the XC7VX485T FPGA. Follow the printed instructions on
the voucher to redeem your software entitlement.

* AMSI101 evaluation card

* USB cable, standard-A plug to mini-B plug

¢ USB cable, standard-A plug to micro-B plug

¢  HDMI™ cable, type-A plug to type-A plug

e Power Supply: 100 VAC-240 VAC input, 12 VDC 5.0A output

* Power cords to support three main plug types

Getting Started with the VC707 Evaluation Kit 5
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¢ Getting Started Guide

Host Computer Requirements

The example designs described in this document require an Intel processor based
computer running Windows 7 or Windows XP operating system. The computer must have
two USB ports and an Ethernet interface.

Note: The Windows 7 operating system is used in the setup instructions and examples.

Preliminary Setup

Complete the tasks in this section before running the reference designs.

Install ISE Software

Install the latest version of the Xilinx ISE Design Suite on the host computer.

Install the USB UART Drivers

Download and install the Silicon Laboratories CP210x VCP drivers on the host computer.
The drivers are available for download at no cost from www.silabs.com/Support
Documents/Software/CP210x_VCP_Win_XP_S2K3_Vista_7.exe.

Configure the Host Computer COM Port

The BIST design uses a terminal program to communicate between the host computer and
the VC707 board. To configure the host computer COM port for this purpose:

1. Connect the VC707 board to the host computer and power supply as shown in

Figure 1-1.
USB cable Board Power
standard-A plug Switch SW12
to mini-B plug L= w — T
_ L PR Lo ¢
Host 0 ; o C
Computer M R B Ay : Power Supply
¢ PR E B = N " 100VAC—240VAC Input
! : 12 VDC 5.0A Output

I UG848_c1_01_062112

Figure 1-1: Host Computer COM Port Configuration

2. Turn Board power on (SW12).
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Preliminary Setup

3. Open the host computer Device Manager (Figure 1-2). In the Windows task bar, Click
Start, click Control Panel, and then click Device Manager.

=4 Device Manager EI@

File Action View Help
= @ E HZ 0 B %S

v} Cisco Systems VPN Adapter for 64-bit Windows -
L¥ Intel(R) 82579LM Gigabit Network Connection

L Intel(R) Centrino(R) Ultimate-N 6300 AGN
T Ports (COM & LPT)
‘? ECP Printer Port (LPTL) 3
I5 Intel(R) Active Management Technology - SOL (COM3) S
"% Silicon Labs CP210x USE to UART Bridge (COML) |
. 4} Processors

ol

UG848_c1_02_071712

Figure 1-2: Device Manager

4. Open UART properties. Expand Ports (COM & LPT), right-click Silicon Labs
CP210x USB to UART Bridge, and then click Properties.

5. In the properties window, select the Port Settings tab, verify the settings match the
values shown in Figure 1-3 and then click Advanced.

Silicon Labs CP210x USB to UART Bridge (COML) Properties (=3

General | Port Settings | Driver [ Details | Power Management |

Bits per second
P
Flow cortro

/i Advanced... ]” Restore Defaults ]

UG848_c1_03_071112

Figure 1-3: Port Settings
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6. Selectan unused COM Port Number and then click OK. Figure 1-4 shows COM1 as the
selected COM port number.

Advanced Settings for COM1 @
Use FIFO buffers (requires 16550 compatible UART)
Select lower settings to comect connection problems.
-_Cancel
Select higher settings for faster peformance.
Receive Buffer: Low (1) U High (14) (14}
Transmit Buffer: Low (1) U High (16) (16}
Select an unused COM port
COM Port Number:

UG848_c1_04_072612
Figure 1-4: Advanced Settings

7. Click OK in the properties window (Figure 1-3, page 7), and then close the Device
Manager and the Control Panel.

Install the Terminal Program

Download and install the TeraTerm Pro terminal program on the host computer. TeraTerm
Pro is available for download at no cost from http://www.ayera.com/teraterm/.

To communicate with the VC707 board, configure the New Connection and Serial Port
settings as shown in Figure 1-5. These settings must match the host computer COM port
settings shown in Figure 1-3, page 7 and Figure 1-4.

Tera Term: Serial port setu
Tera Term: New connection @ = . @
" TCRIP Port: hd
| 127.0.0.1 J Baud rate: 9500 -
& EBl Data: ahit v Cancel
8 Parity: none v
2 Hel
Stop: 1bit - *
(& Serial Flow control: none -
Part: -
Transmit delay
oK Cancel | Help 1} msec/char a msecfline

UG848_c1_05_071112
Figure 1-5: TeraTerm Pro Settings

Preliminary setup is complete and the reference designs can now be run.
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Preliminary Setup

Verify Jumpers are in Default Positions

Verify the jumpers on the VC707 board are positioned as shown in Table 1-1.

Table 1-1: Default Jumper Positions
Connector Function Postion
J6 SFP Enable None
J7 EPHY Interface Mode: None = GMII/MII to copper None
J9 XADC GND ferrite filter bypass jumper None
J10 XADC GND-to-XADC_AGND jumper 1-2
Ji TI Controller U42 Addr 52 Reset jumper None
J12 TI Controller U43 Addr 53 Reset jumper None
J13 USB Mini-B Connector J2 VBUS None
J14 USB SMBC U8 CLKOUT selector None
J38 SFP RX Rate: 1-2 = Full BW Rate, 2-3 = Low BW Rate 1-2
J39 SFP TX Rate: 1-2 = Full BW Rate, 2-3 = Low BW Rate 1-2
J40 EPHY Interface Mode: 1-2 = GMII/MII to copper 12
J41 EPHY Interface Mode: 1-2 = GMII/MII to copper 1-2
J42 XADC external 1.2V or internal VREFP selector 1-2
J43 XADC VCC Select Header 2-3
J44 USB Mini-B Connector J2 GND jumper None
J45 USB SMBC U8 VBUS 1-2
J49 PClIe® Bus Width Select Header 5-6
J50 TI Controller U64 Addr 54 Reset jumper None
J51 FMC_VADJ_ON_B jumper 1-2
J52 FPGA U1 INIT_B-to-PROG_B jumper None
J53 XADC VCC5V0-to-XADC_VCC5V0 jumper 1-2
J54 XADC REF3012 U35 Vyy Select 1-2

Getting Started with the VC707 Evaluation Kit
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Built-In Self Test

The BIST tests several XC7VX485T FPGA and VC707 board features. The BIST interface is
a menu of tests displayed by a terminal program running on the host computer.

Project Files

Project files for the BIST are located in vc707_BIST rdf0157_<ISE revision>.zip
online as RDF0157 at: http:/ /www.xilinx.com /vc707.

The BIST is pre-loaded in the device and the project files are not required to run this
demonstration.

Run BIST

Complete the tasks under Preliminary Setup, page 6.

2. Connect the VC707 board to the host computer and power supply as shown in
Figure 1-6.

USB cable
standard-A plug Board Power
to mini-B plug Switch SW12

Host
Computer

. 5 - ). Power Supply
To J17 ] o = J 100VAC—240VAC Input
(UART label) > 3 1 i B 12 VDC 5.0A Output

UG848_c1_06_062112

Figure 1-6: BIST Board Connections

3. Turn board power on (SW12).
4. Set DIP switch SW11 as shown in Figure 1-7.

AL ASH_A25} Upper Flash ADDR = 0b11

points to the BIST bitstream
FLASH_A24 J i BRI flash memory at U3
FPGA_M2 Master BPI Mode = 0b010
FPGA_M1 configures FPGA from
| — FPGA_MO BPI flash memory at U3

1(On)

SW11

0 (Off)

UG848_c1_07_062112

Figure 1-7: SW11 BIST Settings
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5. Press and release the Program button SW9 (Figure 1-6). The BIST bitstream configures
the FPGA and then runs BIST. The terminal program displays the BIST menu shown in
Figure 1-8.

D Tera Term Web 3.1 - COML VT [=][= =]
File Edit Setup Web Control Window Help

ok kR A A R R A A R R A A R A A R A AR R A AR A AR IR AR R A AR
D R R R R e g
LA Hilinx Virtex-7 FPGA VCT707 Evaluation Kit LA
(AR EEEEE RS R R R R R R RS )
ok kR A R R A A R R A A R A A R A AR R A AR R R AR IR AR R A A h
Choose Feature to Test:

: UART Test

: LED Test

: IIC Test

: PLASH Test

: TIMER Test

ROTARY Test

SWITCH Test

LCD Test

DDR3 External Memory Test

BRAM Internal Memory Test

BUTTON Test

Exit

=R R NI N T A Y )

UG848_c1_08_062112
Figure 1-8: BIST Menu

6. To run a test, type the test number, and press the Enter key. Press any key to end the
test and return to the menu.

IBERT Demonstration

The IBERT demonstration shows the operation of the GTX transceivers running in
near-end PCS loopback mode using the IBERT console window provided by the
ChipScope™ Pro Analyzer.

Extract the Project Files

The . cpj project and .Dbit files for the IBERT demonstration are located in
vc707_IBERT rdf0158_<ISE version>.zip available online at:
http:/ /www.xilinx.com /vc707

To extract the project files, locate the file ve707_IBERT _rdf0158_<ISE version>.zip
and unzip the files to a working directory on the host computer.

Set Up the Hardware

1. Complete the tasks under Preliminary Setup, page 6.

Getting Started with the VC707 Evaluation Kit www.xilinx.com 11
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2. Connect the VC707 board to the host computer and power supply as shown in
Figure 1-9.

USB cable
standard-A plug
to micro-B plug

Board Power
Switch SW12

Host
Computer

Power Supply
100VAC—240VAC Input
12 VDC 5.0A Output

UG848_c1_09_062112

Figure 1-9: IBERT Board Connections

3. Turn board power on (SW12).
4. Set DIP switch SW11 as shown in Figure 1-10.

Upper Flash ADDR = 0b10
FLASH_A25 ) _
FLASH_A24 } points to the IBERT bitstream

in BPI flash memory at U3

FPGA_M2 Master BPI Mode = 0b010
FPGA_M1 configures FPGA from
— FPGA_MO BPI flash memory at U3

ﬂ—|

SWi1
1(On)

0 (Off)

UG848_c1_10_062112

Figure 1-10: SW11 IBERT Settings

5. Press and release the Program button (SW9). The IBERT bitstream configures the
FPGA and then runs the IBERT design.

12 www.xilinx.com Getting Started with the VC707 Evaluation Kit
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Set up ChipScope Pro Analyzer

1. Open the ChipScope Pro Analyzer.
Click Start — All Programs — Xilinx Design Tools — ISE Design Suite XX.X —
ChipScopePro — ...

If the host computer system is 64-bits, open ChipScope 64-bit — Analyzer.
If the host computer system is 32-bits, open ChipScope 32-bit — Analyzer.

2. Click JTAG Chain — Digilent USB JTAG Cable (Figure 1-11).

@ ChipScope Pro Analyzer [new project] EI@
Eile View | JTAGChain Device Window Help
b=} Server Host Selting...
New Projec] JTAG Chain Setup
JTAG Chain| O Xilinx Parallel Cable... \
O Xilinx Plafform USB Cable.. c\\\
1] Digilent USB JTAG Cable... IQ_J/
[&] \/

QOpen Plug-in...

- 1pScope Pro

T e e D T R e S S S S e U e G

|INFD: ChipScope Pro Analyzer Version: 14.1 P.15xf (Build 14100.12.114.1138) -

-

0%

UG930_c1_11_073112

Figure 1-11: Select Digilent USB JTAG Cable

3. Set the JTAG cable for 10 MHz operation and click OK (Figure 1-12).

ChipScope Pro Analyzer [new project] @

E Digilent USB JTAG Cable

Device: Speed:

e |
[JtagSmt1isN:210203327871 [+ | [[10 I'u1Hz‘Q|
\

UG848_c1_12_073112

Figure 1-12: Set Cable Speed
4. Click OK (Figure 1-13).

ChipScope Pro Analyzer @I

JTAG Chain Device Order

Index | Name | Device Mame | IR Length | Device IDCODE | USERCODE |
0|MyDevice0 [XCTvx485T |6 |23687003

II OK ||| Cancel || Read USERCODEs |

Figure 1-13: JTAG Chain Device Order

UG848_c1_13_073112
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Load Bitstream File

1. Click Device and click DEV:0 MyDevice0 (XC7VX485T) — Configure and click
Select New File (Figure 1-14).

@ ChipScope Pro Analyzer [new project]

[F=N Eo =
File View JTAG Chain | Device Window Help
. | DEV:0 MyDevice0 (XCTVX485T)... »| Eename..
i 1 Configure...
New Pro;eq b
JTAG Chain : Show IDCODE
¢ DEV:0 MyDeviced (XC73

KADC Console SIEILEETICR NS

¢ UNIT-1_0 MylBER Show Configuration Status
|— I
; NS a

IBERT Console : Show JTAG Instruction Register

A R R H

File:

wChipScope Pro Analyzer [new project] =3
h JTAG Configuration

Directory: CM\A Workiug848_VCTO07_GSG\sourceXTPslibertwc707_ibertready_for_download

[] Partial Reconfiguration Bitstream

T T

OB L = e

— [] Clean previous project setting
INFO: Found 1 Core Unit in the JTAG device Chain.
|| Select New File *\

[ Impaort Design-level CDC File
MOTE: This operation cannot be undone.
Design-level CDC File

[ Auto-

File:

Directory: C\A WorklugB848_VCT07_GSGlsource

UG930_c1_14_073112

Figure 1-14: Select New File
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IBERT Demonstration

2. Select example_ibert_bank_113.bit, click Open, and then click OK
(Figure 1-15).

ChipScope Pro Analyzer [new project] =]
JTAG Configuration
File:

Directory:  CJA Workiug848_VC707_GSGisource'XTPs\ibertvc7 07 _ibertiready_for_download
[] Partial Reconfiguration Bitstream

[] Clean previous project selting

| SelectNew File
@ Open Configuration File =]
[]Import Des Lookin: | |, ready for_download - Fj‘
MOTE: This . )
ey . || example_ibert_bank_113.0t ~g—
":r} || example_ibert_bank_114_115.bit
[ Auto-cred

Recent ltems
File:

Directory: C !
|: Deskiop

E

Iy
Documents

o

A
Computer

a

‘,ﬁ File name: | example_ibert_bank_113.bit
Nework  Files oftype: | pitfiles (*.bit) =

UG848_c1_15_073112

Figure 1-15: Select Bitstream File

Examine GTX Transceiver Operation

1. In the project panel, double-click IBERT Console (Figure 1-16).

New Project

JTAG Chain

¢ DEV:0 MyDevicel (XCTVX485T)
XADC Console

¢ UKL D MUBERTAT GTX1_0 (IBERT VT GTX)
IBERT Console

UG848_c1_16_073112

Figure 1-16: Project Panel - IBERT Console (GTX)
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2. The status and test settings are displayed on the MGT/IBERT Settings tab in the
IBERT Console shown in Figure 1-17. Click the BERT Reset button for each GTX
transceiver and verify that there are no bit errors.

TX Post-Cursor
RX Polarity Invert
RX Termination Mode

RX Termination Voltage

7 BERT Settings

TX Data Pattern

RX Data Paltern

RX Bit Error Ratio

RX Received Bit Count
RX Bit Error Count
BERT Reset

¢ Clocking Settings

TXUSRCLK Freq (MHz)

TXUSRCLK2 Freq (MHz)

RXUSRCLK Freq (MHz)

RXUSRCLK2Z Freg (MHz)

[1.67 dB (00111y | =] [1.67 dB (00111 [« [1.67 dB 00111} =]
[0.68 dB (00011Y | w| [0.68 dB (00011) [« [0.68 dB (00011) [+|

|| | |

[Proarammable  [w| [Proorammable [w| [Proorammable ||

{8} ChipScope Pro Analyzer [ibert_bankl13] o] ==
File View JTAG Chain Device |BERT_V7GTX Window Help
[®] B ¥ © JacscanRate: PEY
; {&} IBERT Console - DEV:0 MyDevice0 (XC7VX485T) UNIT:1_0 MylBERT V7 GTX1_0 (IBERTV7 .. a° [ B4
Nl [ MGTIBERT Settings | DRF Settings | PortSeitings | RX Margin Analysis_|
| GTH_XIYD | GTX_XIY1 | GTH_X1Y2 |
¢ MGT Settings
MGT Alias | emo3 || emamz || em213 |
Tile Location GTX_X1YD GTH_X1Y1 GTX_X1Y2
MGT Link Status 10.0 Gbps 10.0 Gbps 10.0 Gbps
PLL Status QPLL LOCKED QPLL LOCKED QPLL LOCKED
Loopback Mode [NearEndPCS  [w| [Mear-EndPCS [w| [NearEndPCS |w|
Channel Reset Reset Reset Reset
TXIRX Reset TX Reset | R¥X Reset || TX{Reset | RX Reset|| TX Reset | RX Reset
TX Polarity Invert O I I
TX Error Inject Inject Inject Inject
TX Diff Output Swing [B50 MV (11001 | ] [B50mV (11000 || [B50 mVi11001 |w]
TX Pre-Cursor |y

[900 mV [«] [900 mV [«] [900 mV [«]
[PRBES 31-bit [«] [PRBS 31-bit [+] [PRBS 31-bit [+]
[PRBS 31-bit [+] [PRBS 31-bit [+] [PRBS 31-bit [+]
4.413E-001 4.605E-001 4.604E-001
1.045E013 1.044E013 1.044E013
0.000E000 0.000E000 0.000E000
Reset Reset Reset
250.04 250.04 25004
250.04 250.04 250.04
250.04 250.04 250.04
250.04 250.04 250.04

Yo

T T T T T T T T T T T T e e e e S S e S e S e S e e S R S e e e

Reading project file: C\A. Worklug848_VC707_GSGlsourceXTPslibertwc7 07 _ibertiready_for_downloadibert_bank113.cpj

Figure 1-17: GTX IBERT Console

ug848_c1_17_063112
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AMS 101 Card Demonstration

The XC7VX485T FPGA features dual one Mega-sample per second (MS/s), 12-bit,
analog-to-digital converters (XADC) built into the FPGA. The AMS card demonstration
uses the AMS 101 card (Figure 1-19, page 19) to generate an analog signal and the AMS
evaluator tool (Figure 1-20, page 20) to view and control the signal.

Install the LabView Run-time Engine

Install the National Instruments LabVIEW Run-Time Engine 2011 Installer using either
Method A, Method B (For 32-Bit Systems), or Method C (For 64-Bit Systems).

Method A
1. Locate the file AMS_Eval_Demo_Files_<ISE_Version>.zip and unzip the
AMS101_Installer.zip folder.

2. Install the LabVIEW Run-Time Engine. Open AMS101_Installer\Volume and
double-click setup . exe.

3. Reboot the host computer to complete the installation.

Method B (For 32-Bit Systems)

Download and install the National Instruments LabVIEW Run-Time Engine (32-Bit) on the
host computer. The drivers are available for download at no cost from
http://joule.ni.com/nidu/cds/view/p/id /2534 /lang/en (LabVIEW 32-bit Run-Time
Engine).

Method C (For 64-Bit Systems)

Download and install the National Instruments LabVIEW Run-Time Engine (64-Bit) on the
host computer. The drivers are available for download at no cost from

http:/ /joule.ni.com/nidu/cds/view/p/id/2536/lang/en (LabVIEW 64-bit Run-Time
Engine).

Note: The procedures for 32-bit and 64-bit host computers are identical except for the run-time
engine that is downloaded.

Extract the AMS Design Files

1. Go to http://www.xilinx.com/vc707 and navigate to the Docs & Designs tab.
Download the zip file AMS_Eval_Demo_Files_<ISE_Version>.zip

2. Locate the file AMS_Eval_Demo_Files_<ISE_Version>.zip and unzip the files
to a working directory on the host computer.

3. Open the ChipScope Pro Analyzer in the ISE design tools.
4. Click Open_cable.
5. Select Device, choose Configure, and click Select New File.
6. OpenAMS_VC707_Bitstream.bit from the working directory.
Getting Started with the VC707 Evaluation Kit www.xilinx.com 17
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Set Up the Hardware

1. Complete the tasks under Preliminary Setup, page 6.
2. Onthe AMSI101 card (Figure 1-19), place jumpers across pins 1-2 on J3 and J5.

1
Z

.......

UG848_c1_18_073112

Figure 1-18: AMS101 Evaluation Card

Table 1-2: AMS101 Evaluation Card Jumper and Component Notes

Reference

Callout Designator Notes
1 ]2 External signal source input to Vp positive analog input.
2 J3 Jumper on pins 1-2 selects DAC signal source.
Jumper on pins 2-3 selects external input source on J2.
3 20-pin connector to XADC header J35 on the VC707 board.
4 J5 Jumper on pins 1-2 selects DAC signal source.
Jumper on pins 2-3 selects external input source on J6.
5 Jo External signal source to V negative analog input.
6 U3 16-bit DAC. Sets analog test voltage.
7 U2 Reference buffer for DAC.
18 www.xilinx.com Getting Started with the VC707 Evaluation Kit
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& XILINX. AMS 101 Card Demonstration

3. Plug the AMS 101 Card into the XADC header ]J35 on the VC707 board as shown in
Figure 1-19.

4. Connect the VC707 board to the host computer and power supply as shown in
Figure 1-19.

AMS 101 Evaluation Card

Board Power

USB cabl
cae Switch SW12

standard-A plug
to mini-B plug

Host

Computer Power Supply

100VAC—240VAC Input
12 VDC 5.0A Output

USB cable
standard-A plug
to micro-B plug

UG848_c1_19_073112

Figure 1-19: BIST Board Connections

5. Turn board power on (SW12).

Examine Analog Mixed Signal Features

The AMS evaluator tool (Figure 1-20) is useful for examining analog signals in the time
and frequency domains, displaying linearity, viewing the XADC register settings, and
monitoring the internal FPGA temperature sensor and supply voltages. The AMS
evaluator tool also provides user-controllable decimation on the XADC output data to
enhance the signal-to-noise ratio (SNR) performance.

To run the AMS evaluator tool executable file:

1. Openthe AMS_Eval_Demo_Files_<ISE_Version> directory and double-click
AMS101 Evaluator GUI V1.0.exe. See Figure 1-20.
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& XILINX.

;— Tabs to View XADC Data

& XILINX. /

Time Domain | Frequency Domain

Linoariy | XADC Registers | Sonsor Data | Debug |

AMS101 Evaluator

Collect Data (Continuous Raw Results

Connection Manager

@ connectea

~ ) Connect

, Generate Sinswave Single-Ended =

Vpofisat|[Z] 0500 Vnofiset | 5[ 0000

Enable Internal Shorting

l e l W‘\

XADC Control
Clocking

Dosied ADC SampleRate [ smise || KSheee

Glock Divider ]

Mean | 000 StaDev

Channel Config

CramelOpions 4 Snge

[ e

Figure 1-20: AMS101 Evaluator Tool

Signal Source
Control

Decimation
via AMS

XADC
Control

UG848_c1_20_073112

For an extensive explanation of the AMS101 evaluation card see UG886, AMS101
Evaluation Card User Guide.

Multiboot Design

Files for the multiboot are located in vc707_multiboot_rdf0159 <ISE
revision>.zip online as RDF0159 at: http://www.xilinx.com /vc707.

To run the multiboot reference design, set the configuration mode and flash address switch
SW11 to 00001, which is Master SPI configuration from the linear flash. Connect the

USB-JTAG and power cables as shown in Figure 1-9, page 12. Set the user switches (SW2)
to 00000000. Unzip the design files to your C: drive.

1. Program the design into the SPI flash using these command line instructions:

cd C:\kc705_multiboot\SPI_Flash

impact -batch kc705_program spi.cmd

A cycling LED pattern appears on the user LEDs.

2. Run the iMPACT tool and select options to configure the device over JTAG.
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& XILINX. Multiboot Design

3. Read the device status and verify in the console display that only VALID_O0 is set
(Figure 1-21).

¥, ISE iMPACT (0.87xd) =1ol ]
File Edit ‘iew Operations Output Debug ‘Window Help
IDegl¥oex==: ImnlrN
Console [m|
'1': Reading hootsts register contents... ;I
I[D] VALID O - ERROE OR END OF STARTUP (EOQCS) DETECTED 1|
[1] FALLEACK 0 - FALLEACK TRIGGERED RECONFIGURATICN [u]
[2] IPROG 0O — INTERWAL WARMEOOT (IPROG) TRIGGERED RECONF IGURATION a
[3] WTO _ERROE_0 - WATCHDOG TIME OUT ERROR a
[4] ID_ERROR_ O - FPGA DEVICE IDCODE EREOR o
[5] CRC_ERROR 0O - CYCLIC REDUNDANCY CHECK (CRC) ERROR a
[6] WRAP ERROE 0O - EPI FLAZH ADDREZS COUNTER WRAP AROUND ERROR a
[7] HMAC ERROE O - HMAC ERROR a
[8] VALID 1 - ERRCOR OR END COF STARTUP (EOZ) DETECTED [u]
[2] FALLEACK 1 - FALLBACK TRIGGERED RECONFIGURATICH a
[10] IPROG_1 - INTERNAL WARMBOOT (IPROG) TRIGGERED RECONFIGURATICN a
[11] WTC _ERRCOR_1 - WATCHDOG TIME OUT EREOR [u]
[12] ID ERROR 1 - FPGA DEVICE IDCODE ERROR a
[13] CRC_ERROR 1 - CYCLIC REDUNDANCY CHECK (CRC) ERROR a
[14] WERAF_ERROR_1 - BFI FLASH ADDRESS COUNTER WRAP AROUND ERROR H [u]
[15] HMAC ERROR_1 - HMAC ERROR : u} -
KT — _>|_I
[[Canfiguration [ Digient Trac-smT! [10oocoon [

UG848_c1_21_073112
Figure 1-21: Console Display

Set SW2 to 10000000 to force the multiboot reboot.

5. When the DONE LED (DS10) goes out, set switch SW2 to 00000000. The LED pattern
changes and the device status shows that both IPROG_0 and VALID_1 are set.

6. Press and release the Program button (SW9) to reboot back to the golden bitstream.

Repeat these steps, changing SW2 to 00010000 and verify that the device status
IPROG_O0 isno longer active, and that FALLBACK_0, IPROG_1, and CRC_ERROR_1 are
active (Figure 1-22).

¥, ISE iMPACT (0.87nd) I ] B3]
File Edit ‘iew Operations Output Debug  Window Help

ID2El¥xobexz=: Im0len

Consale m}
'1': BEeading bootsts register contents... ;I
[0] VALID 0 — ERRCE OR END CF STARTUP (EOQ3) DETECTED 1

|[1] FALLEACE 0 - FALLEACK TRIGGERED RECCNF IGURATICH 1|
I[Z] IFROG O - TNTERNAL WARNBOOT (IFROG) TRIGGERED RECCNF IGURATION DI
[3] WTO_ERROR 0O - WATCHDOG TIME OUT ERROR a
[4] ID_ERROR 0 - FPGL DEVICE IDCODE ERROR u]
[5] CRC_ERROR 0O - CYCLIC REDUNDANCY CHECK (CRC) ERROR u]
[&] WRAP_ERROR 0O - EPI FLAZH ADDRESS COUNTER WRAP AROUND ERROR [u]
[7] HMAC_ERROR_ 0 - HMAC ERROR u]
[8] WALID 1 - ERROR OR END OF STARTUP (EO3) DETECTED 1
[9] FALLEACE 1 - FALLBACE TRIGGERED RECONFIGURALTICN [u]
|[10] IPROG 1 - INTERNAL WARMBOOT {IPROG) TRIGGERED RECONFIGURATION 1|
[11] WTO_ERROR_1 - WATCHDOG TIME OUT ERROR o]
[12] ID ERROR 1 — FPGA DEVICE IDCODE ERROR [u] _I
|[13] CRC ERROR 1 - CYCLIC REDUNDANCY CHECE (CRC) ERROR 1|
[14] WRAP_ERROR_1 - BFI FLASH ADDRESS COUNTER WRAP ARCUND ERROR o]
[15] HMAC ERROR_1 - HMAC ERROR : o -
K [— _'l_I

[Configuration [Digient JTac-smTi [1ooooooa [
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Figure 1-22: Console Display
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MIG Design

Files for the MIG design are located in ve707_MIG_rdf0160_<ISE revision>.zip
online as RDF0160 at: http:/ /www.xilinx.com /vc707.

To use the MIG, first unzip the design files to your C: drive:

1.
2.

Open the ChipScope Pro Analyzer.

Open the cable (the top-left button) and configure the device DEV: 0 MyDeviceO0
(XC7vX485T) with <Design path>\mig_7series_vl_3\example_design
\par\example_top.bit.

After configuration, verify this LED behavior:

a. After bitstream loads, LED 0 (right most LED) will be lit, and LED1 will be
blinking. If LED 1 is not blinking, check the external OSC.

b. After about 30 seconds, LED 3 will light and stay on. Wait until LED 3 lights.
c. Ifanerror occurs, LED 0 will go out and LED 2 will light.
d. Press SW8 to reset.

In ChipScope, open the project
<Design Path>\ready for_download\vc707B_mig.cpj and view Waveform.

Click Trigger to view the data waveforms and validate the design (Figure 1-23).

@_Ehipswpe Pro Analyzer [vc707_mig] - E||5|
File View JTAG Chain Device Trigger Setup Waveform ‘Window Help

® | oo e B [~]| > TR &9 SIB A A

+ | €} Waveform - DEV-0 MyDevice (XC7VX485T) UNIT-0 MylLAO (ILA)

Bus/Signal X o 0 8:] 1(|il] 21‘10 32|[I 4?0 4?0 S(IiIJ ETD TZIIJ SIZ‘IIJ BlI!IJ 9(‘50

rddata_valid of ofl 1L 1T U v 17T U 1T U 1 L

cecaceac...

N|| o #abg_radata  |cacal|cacs

| (M LI« [T ] D]

| wWaveform captured Feb 15, 2012 11:33:57 A % o] o ofJr] a0 0

o
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Figure 1-23: ChipScope Display

Integrated Endpoint Block for PCI Express

Files for this design are located in vc707_PCIe_rdf0161_<ISE revision>.zip
online as RDF0161 at: http:/ /www.xilinx.com /vc707.

To run the PCle reference design, set up the VC707 board as described in Preliminary
Setup, page 6. Set the Configuration Mode and Flash address DIP switch SW11 to Master
BPI mode 00010. Unzip the files to your C: drive.

Start the iMPACT tool and program the Master BPI flash with the PCle design:

1.

Perform a boundary scan and initialize the chain.

22
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Integrated Endpoint Block for PCI Express

Add BPI flash part number 28FO0AG18F, data width 16, and address bits 25:24.

Right-click on FLASH to select Program. Choose the file:

<design path>\ready_for_download\kc705_pcie_x8_genl.mcs.

Program with the Erase before Programming option.

Plug the VC707 board into a PCle slot in a PC using the PC Power adapter (not the PCle

connector from the PC power supply).

Power on the PC and start up PciTree.

Set the number of configuration registers to 64, and Refresh Dump.

Locate the Xilinx device and navigate the linked list in configuration space to locate the

PCle® Capabilities Structure (Figure 1-24).

=
“PciTree

=10] x|

direct select: v show INT routing EXIT
bus: dewr: func: %
2 - =1 I
j £ j u] =10 show Mem Map About
—— 2_.0.0
8.00.0 Hose/PEL; Br:l.dg.il Other; Memcry Controller
0.01.0 0=>1 (1) PCI/PCI; 4 YID: x10EE Xilinx Corp
H-0.03.0 0->2 (2) FCISPEI; | DID: x702% no device name found neo
! e g e SUbVID: =l0EE Xilinx
- 0070 0-=3 (3) PCISPCI; | HubID:  x0007 no-name
- 0o1le.0 Generic 2259; P rew. : x00 xh<-TNTLE
- 0.16.1 Generic 2253; P —edit Confleg: Nr of Conflegs: -
- QoZ0.0 Generic 2259; P
- . I | hex ’7 C1e % g4
- 0.z20.1 Generic 8259; P
~0.20.2 Generic 8259; P [ use BIOS int
- 0o20.3 G iz 925%; P ]
o e EEEEU-C o Write ConfReg | e Eresihn @
025, thernet; Netwo
’ dhamp -
0. Z26.0 Miversal Host I- EREF SEEEE WE.
w0.26.1 Mniversal Host Config Space Dump: (type 1 xs)
O 26 EF Miversal Host m025 LOEE <00 P —
= FY
02607 - ial b L
oo =Eriac us Q010 0007 <04 : Stat Cmd
w0-ev.n o. Maltinedia 0580 0000 <08 : BaseClass SubClas:
- 0.28.0 O->4 (d4) PCISPEI; . 0000 0010 =0C : BIST Header LatTis
Sl = A -5 5} FCISFCI; : L2Z0 0000 <10 BaP 0O mem 3FEZbit
[H-0.28.4 O-=5 (&) PCISPCI; aooo aooo <14 EBaR 1
E""S.DD.D o. Mazz Stor: aooo oooo <18 BaR 2
.0 Tniversal Host 0aao 0000 <1C BAR 3
1 Tniversal Host nooo 0ooo0. <20 BAR 4
) ] oooo Qooo <=z4 EBAR &
-2 Universal Host Q000 0000 <28 : Cardbus OIS Pore
-7 o. serial bus D 0007 10EE <2C : SubID SubWendorID
.o a-=7 i Subtracti oooo o000 <30 @ Exp_ ROM BAR
_0z.0 VGA; PC Comp: o000 0040 <24 @ reserved
_03.0 OpenHCI; IEE1™ 0000 0000 <38 : reserved
» 0000 010& <3C : maxlLat minbnt Int
72803 4301 =40 : < dev_specific r
[ e rescan |write to| reset 4| | .
PCThn file bridos

Figure 1-24: PciTree Display
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LogiCORE IP Ethernet SGMII Design

Files for this design are located in vc707_ethernet_rdf0165_<ISE revision>.zip
online as RDF0165 at: http:/ /www.xilinx.com /vc707.

The Ethernet 1000BASE-X PCS/PMA or SGMII core provides the functionality to
implement the 1000BASE-X PCS and PMA sublayers or can provide a GMII to
SGMII/SGMII to GMII bridge when used with a device-specific transceiver. The core
interfaces to a device-specific transceiver. It provides some of the PCS layer functionality,

such as 8B/10B encoding/decoding, the PMA SerDes, and clock recovery.

1. Install Wireshark Protocol Analyzer version 1.6.1 (http://www.wireshark.org/).

2. Setup VC707 board as in Figure 1-9, page 12. Add an Ethernet cable connected
between the VC707 and host PC and power on the board. Unzip the design files to

your C: drive.

3. Start ChipScope Pro Analyzer, and initialize the chain.

Configure the XC7VX485T device with
<Design Path>\ready_for_download\routed.bit.

Set SW2 to 00000000. This turns off the packet generator.

Open Wireshark and configure the capture options as follows:

a. Select the PC's Gigabit Ethernet connection from the drop-down menu.

b. Set the capture filter as in Figure 1-25.

T2l wireshark: Capture Filter - Profile: Default

Edit

[t

Delete |

Properties

Capture Filter

Ethernet address da:01

Ethernet type 00806 (ARF)

Mo Broadcast and no Mulicast

Mo ARP

IP only

IP address 192,168.1.2

IP¥ only

TCP anly

LDF anly

TCP or UDP part 80 (HTTF)

HTTP TCP port (80 _
Mo ARP and no DS

Mor-HTTP and non-SMTP talfrom wew,wireshark,ora LI

Filter name: IEthernet address da:01:02:03:04:05

Filker string: Iether host da:01:02:03:04:05

Help | ok

Cancel

c. Click Start.

UG848_c1_25_073112

Figure 1-25: Ethernet Core

7. SetSW2to 01000000 for a moment, then back to 00000000. This briefly turns on the

packet generator.
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Next Steps

8. Check the Wireshark window for a display of the packets transmitted. Figure 1-26.

[ 1] Capturing from Intel{R) 8256 7LM-3 Gigabit Network Connection {Microsoft's Packet Scheduler) {ether host d - | Dlll
File Edit Yiew Go Capture Analyze Statistics Telephony Tools Internals  Help |

Mo, Time: ISource IDestlnatan IProtocoI |Length |Info ;I
145753 1.523306  5a:01:02:03:04:05 da:0l:02:03:04:05 LLC 364 T P, NCR)I=45, NC{S)=46; DsAP Ox5e Individual, ss
145754 1.523308  5a:01:02:03:04:05 da:0l:02:03:04:05 LLC 365 5, func=SrREJ, N(R)=46; DSAP Ox5& Group, SSAP 0%
145755 1.523309  5a:01:02:03:04:05 da:0l:02:03:04:05 LLC 366 T P, N(R)I=46, NC{S)=47; DsAP 0x60 Individual, ss

145756 1.523767  5a:01:02:03:04:05 da:
14 5a:01:02:03:04: da:

01:02:03

104:05  LLC G0 T P, NCRI=21, N({5)=22; DsAP Ox2e Individual, ss
104 LLC H

. o

5: d
5a:

a:

145755 1. 523820 LLC 83 5, TUNC=RNR, N(RJ=2B; DSAP 0x3B Group, SSAP OX3
145760 1. 523822 5a:01:02:03:04:05 da:0l:02:03:04:05 LLC FOI P, N(RI=26, N{S)=27; DsAP 0x38 ndividual, SSZ‘
ki \ |
Frame 145758: 62 hytes on wire (496 bits), 62 bytes captured (496 bits) i'
IEEE B0Z.3 Ethernet

Logical-Link Control =l
0000 da 01 02 03 04 05 5a QL 02 03 04 05 00 30 30 2 ...... - ag,

0010 2e 2d 2c 2b 2a 29 28 27 26 25 24 23 22 21 20 1f B P L -4 T

0020 le 1d 1c 1b 1a 1% 18 17 16 15 14 13 12 11 10 of
0030 Ce Od Oc Ob 0a 0% OB 07 06 0F 04 03 02 01

O ‘ Intel{R) §2567LM-3 Gigabit Metwork Connection Packets: 145760 Displayed: 145760 Marked: 0 Profile: Default A

UG848_c1_26_073112

Figure 1-26: Ethernet Core

Next Steps

1. Download UG885, VC707 Evaluation Board for the Virtex-7 FPGA User Guide.

2. Review and run the reference designs available at www.xilinx.com /vc707.

Additional Information

VC707 board reference design files, user guides, schematics, and bill of materials, can be
downloaded from:

http:/ /www.xilinx.com/products/boards-and-kits /VC707

Other documents associated with Xilinx devices, design tools, intellectual property,
boards, and kits are available at the Xilinx documentation website at:

http:/ /www.xilinx.com/support/documentation/index.htm

Instructions for restoring the BPI flash memory with the factory-loaded reference designs
are provided in XTP145, VC707 Restoring Flash Contents.

For an extensive explanation of the AMS101 evaluation card, see UG886, AMS101
Evaluation Card User Guide.
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Appendix A

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 wheeled 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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