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Revision History

The following table shows the revision history for this document.

Date Version Revision
06/26/2012 1.0 Initial Xilinx release.
08/23/2012 1.1 Updated Figure 7, Figure 27, Figure 28, Figure 30, Figure 31, Figure 33, and Figure 35 with v1.1

screen captures. Changed ISE Design Suite Logic Edition Tools “v14.1” to “v14.1 or later” under
Hardware Test Setup Requirements. Clarified step 3 through step 6 under Hardware Setup.
Clarified step 2 through step 5 and step 3 under Installing Linux Device Drivers. Added Next
Steps.

01/07/2013 2.0 Replaced reference to USB stick with link to design files (under Hardware Test Setup
Requirements and Installing Linux Device Drivers). Added Note preceding Hardware Setup.
Replaced reference to ISE Design Suite user guide with references to Vivado Design Suite user
guides in Appendix A, Additional Resources.

04/17/13 3.0 Updated title page for Vivado Design Suite 2013.1. Changed “32-bit” to “32-bit and 64-bit”
in last paragraph under Introduction. Added Notes 2 and 3 following Figure 1. Updated
“UG477” to “PG054”, “UG773” to “PG072”, and “UG692” to “PG068” user guide references
throughout document.

11/19/13 4.0 Updated all references to Vivado Design Suite version 2013.1 to version 2013.3.
Strengthened the description in the power connection caution note on page 17. Revised all
links and references in Appendix A, Additional Resources and revised links to web pages
and documents throughout document to conform to latest linking style convention.

03/07/13 4.0.1 | Tech pubs update. Technical content not affected.
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Getting Started with the Kintex-7 FPGA
Connectivity Kit

The Kintex™-7 FPGA Connectivity Kit provides a comprehensive, high-performance
development and demonstration platform using the Kintex-7 FPGA family for
high-bandwidth and high-performance applications in multiple market segments. The kit
enables designing with DDR3, I/O expansion through FMC, and common serial
standards, such as PCI Express® and 10GBASE-R through the FMC interface.

This Getting Started Guide is divided into two sections:

e Hardware Setup and Testing with the KC705 Built-in Self Test

This section on the built in self test (BIST) familiarizes users with the KC705 board, the
various switch positions, the sequence to program the FPGA, and provides a sanity
check on the board’s hardware components.

* Connectivity System Setup with the Targeted Reference Design

This section provides the steps required to setup the connectivity TRD hardware,
program the FPGA, load the application driver, and become familiar with the GUL
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Hardware Setup and Testing with the KC705 Built-in Self Test

The built-in self-test (BIST) tests many of the features offered by the Kintex-7 FPGA KC705
evaluation kit. The test is stored in the nonvolatile BPI Linear Flash memory, and
configures the FPGA when the mode and upper flash address pins on the board are set for
Master BPI.

Figure 1 provides an overview of the board features used by the BIST.
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Figure 1: KC705 Board Features

Note: For a diagram of all the features on the KC705, see KC705 Evaluation Board for the
Kintex-7 FPGA User Guide (UG810) [Ref 9].

Hardware Test Setup Requirements

The prerequisites for testing the design in hardware are:

e KC705 Evaluation board with the Kintex-7 FPGA XC7K325T-2FFG900C device
e USB Type-A to Mini-B cable (for UART)

e AC power adapter (12 VDC)

* TeraTerm Pro terminal program

Note: The Tera Term Pro program is used for illustrative purposes. Other terminal programs
can be used.

¢ (P210x USB to UART Bridge VCP Drivers from Silicon Labs

Hardware Test Board Setup Requirements

This section details the hardware setup and use of the terminal program for running the
BIST application. It contains step-by-step instructions for board bring-up.

8 www.xilinx.com Kintex-7 FPGA Connectivity Kit
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KC705 Evaluation Board Setup

1. Set the jumpers and switches on the KC705 board as follows:
e The mode switches (SW13) are set for Master BPI mode 010.
¢ The upper flash address switches (SW13) are set to 11.
2. Verify the switch and jumper settings are set as shown in Table 1 and Figure 2.

Note: For this application, the board should be set up as a stand-alone system, with power coming
from the cord and brick that comes with the KC705 evaluation kit.

Table 1: Switch and Jumper Settings
Switch Setting

Board Power slide-switch
N/A Off
User GPIO DIP switch

SW15

Off
Off
Off
Off

SwWi11

—= N W

Configuration Mode switch

Off

SW13

=N W e Ol
Q
=
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Hardware Bring-Up
This section details the steps for hardware bring-up:

1. With the board switched off, plug a USB-to-Mini-B cable into the UART port of the
KC705 board and the PC (see Figure 3).

Install the power cable.
Switch the KC705 board power to ON.

& XILINX. -

KINTEX™

UG883_03_011912

Figure 3: KC705 with the UART and Power Cable Attached

Install the UART Driver

1. Run the downloaded executable UART-USB driver file listed in Hardware Test Setup
Requirements, page 8. This enables UART-USB communications with a host PC (see
Figure 4).

silicon Laboratories CP210x VCP Drivers for Windows XP/2003 Server/¥ista/ ¥ X|

Welcome to the InstallShield Wizard for Silicon
Laboratories CP210x VCP Drivers for Windows
#AP/2003 Server/Yista/7 v6.5

The InstalliShield Wizard will copy Silicon Laboratories
CP210x WCP Drivers for Windows XP/2003 ServerVista/7
vB.5 orto pour computer. To continue, click Mexst.

Cancel

UG883_04_011512

Figure 4: UART Cable Driver Installation
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Hardware Setup and Testing with the KC705 Built-in Self Test

2. Set the USB-UART connection to a known port in the Device Manager as follows:

Right-click My Computer and select Properties.

Select the Hardware tab, then click the Device Manager button.

Find and right-click the Silicon Labs device in the list. Then select Properties.
Click the Port Settings tab and the Advanced.. button.

Select an open COM port between COM1 and COM4.

Figure 5 shows the steps needed to set the USB-UART port.

Note: Steps and diagrams refer to use with a Windows host PC with the Windows XP or Windows 7
operating system.
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Figure 5: Port Selection on the Device Manager Screen
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Run the BIST Application

1. Start the installed terminal program.

2. Press PROG (SW14) on the KC705 board, and view the BIST output on the terminal

window (see Figure 6).
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Figure 6: BIST Main Menu

3. Select the relevant tests to run, and observe the results.

UG883_06_011612

For more information on the BIST software and additional tutorials, including how to
restore the default content of the onboard nonvolatile storage, see the Kintex-7 FPGA

KC705 Evaluation Kit webpage.

Connectivity System Setup with the Targeted Reference Design

Introduction

Figure 7 depicts the block level overview of the Kintex-7 Connectivity Targeted Reference
Design (TRD) which delivers up to 20 Gb/s of performance per direction.

The design is a dual Network Interface Card (NIC) with an x8 GEN2 PCle endpoint, a
multi-channel packet DMA from Northwest Logic, DDR3 memory for buffering, 10G
Ethernet MAC and 10GBASE-R standard compatible physical layer interface. The
PCle-DMA together is responsible for movement of data between a PC system and FPGA
(52C implies data movement from PC system to FPGA and C2S implies data movement

from FPGA to PC system).

DDR3 SDRAM (64-bit, 1,600 Mb/s or 800 MHz) is used for packet buffering — a virtual
FIFO layer facilitates the use of DDR3 as multiple FIFOs. The virtual FIFO layer is built
using the AXI Stream interconnect and AXI Virtual FIFO controller CoreGEN IPs.

12 | Send Feedback l www.xilinx.com
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Connectivity System Setup with the Targeted Reference Design

Dual NIC application is built over this by use of Ten Gigabit Ethernet MAC and Ten
Gigabit PCS/PMA (10GBASE-R PHY) IPs. The 10G MAC connects to the 10G BASE-R
PHY over 64-bit, SDR XGMII parallel interface. Additionally, the design provides power
monitoring capability based on a PicoBlaze™ engine.

For software, the design provides 32-bit and 64-bit Linux drivers for all modes of operation
listed below and a graphical user interface (GUI) which controls the tests and monitors the

status.
Software Hardware PIE Uk
AXI4 Lite N
<—> Register: Monitor
AXI4 Master AXI Lite Interconnect 1
Network 0
Application CHKC 1:: ;;t,v,%z
(ping, http) — $2C0 — l XGEMAC
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G & I © 3 & 64 x
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TcPip LU Driver @ s S S DDR3
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o . =
& 3 o[ %
s x[E
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g Fiterng XGEMAC
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(ping, http)

CHK

156.25MHz

[l integrated Blocks in FPGA [ [l xiinx 1P On Board

. Standard OS Components

Custom Logic Third Party IP

Software Driver -— AX|-Lite <t AX|-ST - AXI-MM

UG927_c1_01_081612
Figure 7: Kintex-7 Connectivity TRD Block Diagram

Notes:

1. The arrows in Figure 7 indicate AXI interface directions from master to slave. They do
not indicate data flow directions.

2. The DMA netlist shipped along with this core is an evaluation netlist. For full version
netlist, contact Northwest Logic.

3. The DMA used in the TRD is configured for x8Gen2 PCle interface. For other supported
configurations, contact Northwest Logic.

Features
The Kintex-7 FPGA Connectivity Targeted Reference Design features these components:

e PCI Express v2.1 compliant GEN2 x8 Endpoint operating at 5 Gb/s per lane per
direction

¢ PCle transaction interface utilization engine
¢ MSI and legacy interrupt support

* Bus mastering scatter-gather DMA to offload processor

Kintex-7 FPGA Connectivity Kit 13
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Multi-channel DMA

AXI4 streaming interface for data

AXI4 interface for register space access

DMA performance engine

Full duplex operation

¢ Independent transmit and receive channels

10 Gigabit Ethernet MAC with 10G BASE-R PHY

e Address filtering

* Inter-frame gap control

¢ Jumbo frame support up to 16,383 bytes in size
e Ethernet statistics engine

* Management interface for configuration (MDIO)
PicoBlaze based PVT monitoring

¢ Engine in hardware to monitor power by reading the TI UCD9248 power
controller chip on-board KC705

* Engine in hardware to monitor die temperature via Xilinx analog-to-digital
converter

Application demand driven power management

e Option to change PCle link width and link speed for reduced power consumption
in lean traffic scenario

Hardware Test Setup Requirements

The prerequisites for testing the design in hardware are:

KC705 evaluation board with XC7K325T-2FFG900 FPGA
Design files

¢ Design source files

e Device driver files

® DBoard design files

¢ Documentation

Design files are available at the Kintex-7 FPGA Connectivity Kit Documentation
webpage

Vivado® Design Suite Logic Edition Tools v2013.3 or later

4-pin to 6-16 12V PCle adapter cable

Micro USB cable

FM-514 FMC card with 4 SFP+ cages from Faster Technology, LLC
Two 10G MMF SFP+ SR optical transceivers from Avago Technologies
LC to LC OM3 10G fiber optic patch cable fromAmphenol Corporation
Fedora 16 LiveCD from Fedora Project

PC with PCle v2.0 slot. Recommended PCI Express Gen2 PC system motherboards
are ASUS P5E (Intel X38), ASUS Rampage II Gene (Intel X58) and Intel DX58S0O (Intel
X58). Note that the Intel X58 chipsets tend to show higher performance. This PC could

14

www.xilinx.com Kintex-7 FPGA Connectivity Kit
Send Feedback UG929 (v4.0.1) March 7, 2014


http://www.xilinx.com
http://www.fastertechnology.com/products/fmc/fm-s14.html
http://www.xilinx.com/support/index.html/content/xilinx/en/supportNav/boards_and_kits/kintex-7_boards_and_kits/kintex-7_fpga_connectivity_kit.html
http://www.avagotech.com/pages/en/fiber_optics/ethernet/10_gbe/afbr-703sdz/
http://www.cablesondemand.com/category/FO10GGBMM/URvars/Catalog/Library/InfoManage/10-GIGABIT_MULTIMODE_CABLES_...htm
http://fedoraproject.org/
http://www.xilinx.com/about/feedback.html?docType=User_Guides&docId=UG929&Title=Kintex-7%20FPGA%20Connectivity%20Kit%20%28Vivado%20Design%20Suite%202013.3%29&releaseVersion=4.0.1&docPage=14

& XILINX. Connectivity System Setup with the Targeted Reference Design

also have Fedora Core 16 Linux OS installed on it. Note that the PC is not part of the
Kintex-7 connectivity kit.

Note: This document refers to the initially released TRD version (v1_0). For subsequent releases,
the design version will be upgraded but the change will not be reflected in this document.

Hardware Setup

This section details the hardware setup and use of provided application and control GUI to
help the user get started quickly with the hardware. It provides a step-by-step explanation
on hardware bring-up, software bring-up, and use of the application GUI.

All procedures listed in the following sections require super user access on a Linux
machine. When using Fedora 16 LiveCD provided with the kit, super user access is
granted by default due to the way the kernel image is built; if LiveCD is not used contact
the system administrator for super user access.

1. With the power supply turned off, ensure that switches P1 and P2 on the FM-514 FMC
card are in the ON position, as shown in Figure 8.

ki
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Figure 8: DIP Switch Position on FMC Card
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2. Insert SFP+ connectors to channel 2 and channel 3 positions as shown in Figure 9.
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Figure 9: SFP+ Connector Position on FMC Card
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3. Insert the FM-S14 FMC card to the HPC slot of KC705 as shown in Figure 10. Remove
the cap from the fiber optic cables and connect the fiber optic cables in a loopback
fashion as shown in the figure.

Figure 10: Setup with Fiber Optic Cable

4. Connect the 12V ATX power supply 4-pin disk drive type connector to the board. Note
that the 6-pin ATX supply cannot be connected directly to the KC705 board and the
6-pin adapter is required.

Caution! Do NOT plug a PC ATX power supply 6-pin connector into J49 on the KC705 board
The ATX 6-pin connector has a different pinout than J49. Connecting an ATX 6-pin connector into
J49 will damage the KC705 board and void the board warranty.

5.  With the host system powered off, insert the KC705 board in the PCI Express® slot
through the PCI Express x8 edge connector.

6. Ensure that the connections are secure so as to avoid loose contact problems. Power on
the KC705 board and then the system.

7. The GPIO LEDs are located in the top right corner of the KC705 board. These LED
indicators illuminate to provide the following status (LED positions are marked from
left to right):

LED position 1 — DDR3 link up
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LED position 2 - 10GBASE-R link 1 ready
LED position 3 - 10GBASE-R link 2 ready
LED position 4 — 156.25 MHz clock heart beat LED
LED position 5 — PCle x8 link stable
LED position 6 — PCle 250 MHz clock
LED position 7 — PCle link up
LED positions on the KC705 board are shown in Figure 11.

LED-1: DDR3 Calibration

ill GPIO LFNS

g m' A

ALBLIRT
ﬁ'&‘\
olow

L
UG929_64_060512

Figure 11: LED Position on the FMC Card
8. The LEDs on the FMC card (note that these are on the bottom side) indicate the

following status:

LED position top — FM-514 is connected on the correct FMC connector on KC705
board

LED position bottom — indicates clock generator on FMC is programmed to
generate 312.5 MHz as required by the TRD
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Installing Linux Device Drivers

This sections describes the steps to install the device drivers for the Kintex-7 Connectivity
TRD after completion of the above hardware setup steps.

1. If Fedora 16 is installed on the PC system's hard disk, boot as a root-privileged user,
proceed to step 3. Otherwise continue with step 2.

2. Toboot from the Fedora 16 Live DVD provided in the kit, place the DVD in the PC's
CD-ROM drive. The Fedora 16 Live Media is for Intel-compatible PCs. The DVD
contains a complete, bootable 32-bit Fedora 16 environment with the proper packages
installed for the TRD demonstration environment. The PC boots from the CD-ROM
drive and logs into a liveuser account. This account has kernel development root
privileges required to install and remove device driver modules.

Note: Users might have to adjust BIOS boot order settings to enure that the CD-ROM drive is
the first drive in the boot order. To enter the BIOS menu to set the boot order, press the DEL or
F2 key when the system is powered on. Set the boot order and save the changes. (The DEL or
F2 key is used by most PC systems to enter the BIOS setup. Some PCs might have a different
way to enter the BIOS setup.)

The PC should boot from the CD-ROM drive. The images in Figure 12 are seen on the
monitor during boot up. (Booting from the Fedora 16 Live DVD takes few minutes and

the user needs to wait for until the Fedora 16 menu pops up on the screen as shown in
Figure 12.)

Biart iy Frdars i Brd in 0 soceis. Froem smy by b fetarragt

First Screen Last Boot Screen Booted

929_65_061212

Figure 12: Fedora 16 LiveCD Boot Sequence

3. Copy the k7_connectvity_trd_vl_0 folder to the home directory (or a folder of
choice). Note that the user must be a root-privileged user. (Connectivity kit design files
are available at the Kintex-7 FPGA Connectivity Kit Documentation webpage.
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4. Double-click the copied k7_connectivity_trd_vl_0 folder. The screen capture in
Figure 13 shows the content of the k7_connectivity_ trd_vl_0 folder. The user
needs to browse through the “Activities” tab after Fedora 16 boots up to access the
“Home” directory.

k7 _connectivity-trd_v1_.0

b s
File Edit View Go Bockmarks Help

n [ e ] I |
Devices < [EHome [ Desktop k7-connectivity_trd_v1_0 Q, search

=l Fadoral

e [
D440 GEFi I-__I | |
[ S— e

o _Federal...

configure_ke705 design doc linux_driver_app
C8.2kBFIL..
. _Fadoral .

Computer

& Home

:_J Documents

B Downloads
&3 Music

&l Pictures
[ Videos

&) File System
@ Trash

Network
“quickstart.sh” selected (5 bytes)

UG929_66_110513

Figure 13: Directory Structure of k7_connectivity_trd

5. Ensure that the TRD package has the proper “execute” permission. Double click
quickstart.sh script (see Figure 14). This script invokes the driver installation
GUL Click Run in Terminal.

k7 -connectivity_trd_v1.0

File Edit View Go Bookmarks Help

i ~ [ ]
Devices < [@Home [E)Desktop k7_connectivity_trd_v1_O Q, search

) _Fedoral...

440 GBFi... S D D D

] _Fedoral... configure_ke705 design doc linux driver _app

(= 8.2 kB Fil...
) _Fedoral... . =
712 MBF... [ quickstart.sh] readme. txt

Computer

& Home

@ Documents /5. Do you want to rur4 "quickstart.sh”, or display its contents?
& Downloads \\//
& Music

"quickstart.sh” is an executable text file,

& Pictures Run in Terminal Display Cancel Run
[ videos

] File System

E‘ Trash

Network
“quickstart.sh” selected (85 bytes)

=

UG929_67_110613

Figure 14: Running the Quickstart Script
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6. The GUI with driver installation option pops up as shown in Figure 15. The next steps
demonstrate all modes of design operation by installing and un-installing various
drivers.

Select GEN/CHK performance mode driver mode as shown in Figure 15 and click
Install.

[ TRD Setup L }

Kintex-7 Connectivity TRD

Device:

Communication contreoller: Xilinx Corporation Device 708.

Driver Mode Selection

~ Performance @ Application
~ GEN/CHK .
® Raw Ethernet

@ Data Verify

Peer to Peer

UG929_68_061212

Figure 15: Landing Page of Kintex-7 Connectivity TRD
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Installing the Windows Device Driver

PC requirements for installing the Windows device drivers:

® Operating System: Windows 7 (32 bit or 64 bit)

e Javainstallation: Java SE Development Kit 7u5 and Java

SE Runtime Environment 7ub

e Hardware Setup, page 15 has been completed

To install the drivers:

1. Restart the computer. During bootup, select Windows 7 from the boot menu, and
press the F8 key to go to the Advanced Boot Options (Figure 16).

Advanced Boot Options

Choose Advanced Options for: wWindows 7
(Use the arrow keys to highlight your choice.)

Repair Your Computer

Safe Mode
safe Mode with Networking
safe Mode with Command Prompt

Enable Boot Logging

Enable low-resolution video (640x480)

Last Known Good Configuration (advanced)
Directory Services Restore Mode

Debugging Mode

Disable automatic restart on system failure
Disable Driwver Signature Enforcement

start windows Normally

Description: Allows drivers containing improper signatures to be loaded.

ENTER=Choose

ESC=Cancel

UG929_116_103113

Figure 16: Windows 7 Advanced Boot Menu

2. Select Disable Driver Signature Enforcement (Figure
boot Windows.

16) and press the Enter key to

3. Download rdf0282-k7-connectivity-trd-2013.3.zip from the Kintex-7

FPGA Connectivity Kit Documentation webpage to the

desktop (or a folder of choice).

4. Double-clickonthe rd£0282-k7-connectivity-trd-2013.3.zip fileand unzip

and navigate to the k7_connectivity_trd folder.

5. Execute the quickstart.bat file using administrative privileges by selecting Run

as Administrator in the right-click menu.

6. When the User Account Control window opens, select YES to invoke the InstallShield

wizard shown in Figure 17).
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& XILINX.

Connectivity System Setup with the Targeted Reference Design

7. Click Next (Figure 17) to open the Customer Information window (Figure 18).

”
ﬁ K7_PCIE_CONNECTIVITY_TRD - InstallShield Wizard

=

Welcome to the InstallShield Wizard for
K7_PCIE_CONNECTIVITY_TRD

The InstallShield(R) Wizard will install
K7_PCIE_COMNMECTIVITY_TRD on your computer. To continue,
dlick Mext.

WARNING: This program is protected by copyright law and
international treaties.

< Back |‘ Next > Il Cancel

UG929_117_103113

Figure 17: InstallShield Wizard First Window

8. Enter your user name and organization. Click Next (Figure 18) to open the Destination
Folder window (Figure 19).

-
ﬁ K7_PCIE_CONMNECTIVITY_TRD - InstallShield Wizard

Customer Information

Please enter your information.

User Name:

IUser

Organization:

IOrganizat'on|

InstallShield

AW

)

[ <sk |

Mext =

il[ Cancel |

UG929_118_103113

Figure 18: Customer Information Window

9. Do one of the following:

Click Next (Figure 19) to copy the driver files, Java GUI, user guides and source
files to their default installation locations:

a.

C:\ProgramFiles (x86)\Xilinx\K7_PCIE_CONNECTIVITY_ TRD (for

64-bit machines)

Kintex-7 FPGA Connectivity Kit
UG929 (v4.0.1) March 7, 2014
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& XILINX.

- C:\ProgramFiles\Xilinx\K7_PCIE_CONNECTIVITY_TRD (for x86

machines)

b. Click Change... (Figure 19) to copy the driver files, Java GUI, user guides and
source files to a custom installation directory.

.
*_E.‘ K7_PCIE_CONMNECTIVITY_TRD - InstallShield Wizard

B

Destination Folder

Click Mext to install to this folder, or dick Change to install to a different fi

Install K7_PCIE_CONMECTIVITY_TRD to:

C:VProgram Files (x&8)\Wilinx\W7_PCIE_CONNECTIVITY _TRDY

InstaliShield \

< Back | Next > | Cancel

UG929_119_103113

Figure 19: Destination Folder Window

10. Click Install (Figure 20) to begin installation.

-
ﬁ.‘ K7_PCIE_CONMECTIVITY_TRD - InstallShield Wizard

Ready to Install the Program
The wizard is ready to begin installation.

Click Install to begin the installation.

exit the wizard.

InstallShield

If you want to review or change any of your installation settings, didk Back. Click Cancel to

[ < Back

I[ Install 1' [ Cancel

UG929_120_103113

Figure 20: Install button

11. When the Windows Security Window opens, Select Install this driver software
anyway (Figure 21). This warning is seen because the drivers are unsigned.

Note: This step is repeated two more times because this driver package contains three drivers.

24

www.Xxilinx.com

| Send Feedback l

Kintex-7 FPGA Connectivity Kit
UG929 (v4.0.1) March 7, 2014


http://www.xilinx.com
http://www.xilinx.com/about/feedback.html?docType=User_Guides&docId=UG929&Title=Kintex-7%20FPGA%20Connectivity%20Kit%20%28Vivado%20Design%20Suite%202013.3%29&releaseVersion=4.0.1&docPage=24

& XILINX.

Connectivity System Setup with the Targeted Reference Design

12. When the installation is complete, Figure 22 is displayed. Click Finish to close the

wizard.

Lo m—— =

@' Windows Security " J

< Don't install this driver software
You should check your manufacturer's website for updated driver software
for your device.

= Install this driver software anyway
Only install driver software cbtained frem your manufacturer's website or
disc. Unsigned software from other sources may harm your computer or steal
information.

(v) See details

InstaliShield
< Back | Next > . Cancel

e ——————————————————————————

UG929_121_103

Figure 21: Windows Security Window

i %
4% K7_PCIE_CONNECTIVITY_TRD - InstallShield Wizard [

InstallShield Wizard Completed

The InstallShield Wizard has successfully installed
K7_PCIE_COMMNECTIVITY_TRD. Click Finish to exit the wizard.

Cancel

UG929_122_103113

Figure 22: Finish Button
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Verify Installation

After the installation is successful, verify the installed drivers are properly mapped as
described here:

1. Open Device Manager (Figure 23). Click Start, click Control Panel, and then click
Device Manager.

2. Right click on the computer name and select Scan for hardware changes (Figure 23).

Fa Comp Aanagement

File Actien

View Help

e 20 EE =
"k Computer Management (Local ‘aé xhda L Actions
4 ]fr]r System Tools b g BI I Scan for hardware changes I =

[> @ Task Scheduler
& §2] Event Viewer
[ @2/ Shared Folders
[ ‘#_,- Local Users and Groups
[ {Eg\?l Peformance
=4 Device Manager
4 23 Storage
=4 Disk Management
> i} Services and Applications

[ Re Add legacy hardware

b = Diskaves

» By, Display adapters

» <=y DVD/CTD-ROM drives

B EQE‘; Human Interface Devices

g IDE ATA/ATAPI controllers

-EF Jungo

< Keyboards

--B Mice and other pointing devices

SHETER T

-

[

\ Device Manager a |

N

Mere Actions »

| Monitors

Multifunction adapters

:» ¥ Metwork adapters

[l5; Other devices

[z 5M Bus Controller

7 Universal Serial Bus (USB) Controller
7 Universal Serial Bus (USB) Controller
- Unknown device

|y Unknown device

I m Processors

-% Sound, video and game controllers

-

M System devices

i

[ U Universal Serial Bus controllers

] 1 | »

UG929_123_103113

Figure 23: Initiating Scan for Hardware Changes in Device Manager
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3. Figure 24 shows the Xilinx devices associated with the design have been detected after
the scan.

i -
A Computer Management

= | B |l |

File Action View Help

|7

4 ]ﬁ System Teols
[ @ Task Scheduler

| @a| Shared Folders
A %. Local Users and Groups
[ @ Performance
= Device Manager
4 3 Storage
= Disk Management
[ i,} Services and Applications

[

& Computer Management (Local|| a {2 xhdadvs-PC|

E‘-I.uetooth Radios
4 Computer

=

i+ §&] Event Viewer ;:> = Disk drives

L, Display adapters

b <L} DVD/CD-ROM drives
[ 5@ Hurman Interface Devices
[+ g IDE ATASATAPI controllers

¥ Jungo

Iz Keyboards

[ --B Mice and other pointing devices

- Monitors

b

-Uf Multifunction adapters

----- L] Xilinx XDMA adapter

----- L] Xilinx XDMA Block Driver Device
..... ﬂm Hilinx XDMA Block Driver Device

[» - ¥ Network adapters
4|5 Other devices

----- 3 SM Bus Contraller
----- \f7 Universal Serial Bus (USB) Controller

A 1 | »

----- I Universal Serial Bus (USB) Controller

;> n Processors
[»-#% Sound, video and game controllers

M| System devices

B llniceeal Corial D conteallaer

* | Actions

Device Manager

More Actions

m

D
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Figure 24: Xilinx XDMA Adapter and Two Block Driver Devices Are Detected
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6.

Open a command terminal with administrative privileges. Click Start, enter cmd, and

press the Enter key.

Navigate to the installation directory, and then to the gui directory. Execute
rungui.bat to invoke the GUI (Figure 25).

BN Administrator: C:AWindows\System32\cmd.exe - rungui.bat

Microsoft Windows [Uersion 6.1.76811]
iCopyright <{c> 280? Hicrosoft Corporation.

IC:sWindowsssystem32>ced

IC:“Program Files (xB6>\¥ilinx“K7_PCIE_CONNE

:sProgram Files <x86>~Bilinx~K7_PCIE_CONNE
lath=_/gui/jnilib- win —jar guirsBilinxGUI.jar

C:~>cd “Program Files (xB6)>“Kilinx“\K7_PCIE_CONMECTIVITY_TRD"

fAll rights reserved.

m | »

CTIVITY_TRD>cd gui

CTIVITY_TRDwguiX>jau

-

£ TRD Setup

Kintex-7 Con

Device:

Kilinx XDMA Device Found

Driver Mode Selection

Performance

@ Application
~ GENICHK | By
T Raw Ethernet

nectivity TRD

eerto Peer

UG929_125_103113

Figure 25:  Invoking the GUI

If application mode is selected in the GUI, two new local area networks will be
displayed in device manager, and the NDIS drivers in place of the Xilinx block drivers.
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4
A Computer Management

File Action View Help
9|

;&- Computer Management (Local]| a
4 fft system Tools
> @ Task Scheduler
& 2] Event Viewer
I @a| Shared Folders
i & Local Users and Groups
> @ Performance
=) Device Manager
4 25 Storage
=f Disk Management
> i} Services and Applications

4 I 2

i xhdadvs-PC|

Bluetooth Radios
> - Computer

::> -y Disk drives

;> B4 Display adapters

bty DVD/CD-ROM drives

[ Cﬁ Human Interface Devices
I g IDE ATASATAPI controllers
£ Junge

2= Keyboards

[ --ﬂ Mice and other pointing devices
A Monitors

L] Multifunction adapters
L] Xilinx XDMA adapter

4 ¥ Network adapters

¥ Bluetooth Device (Personal Area Network)

¥ Bluetooth Device (RFCOMM Protocol TDT)

Intel(R) 82579V Gigabit Network Connection

Intel(R) 82583V Gigabit Metwork Connection

Xilinx Connectivity TRD Ethernet Adapter (NDIS 6.20)

¥ Xilinx Connectivity TRD Ethernet Adapter (NDI5 6.20) #2

Other devices

|z SM Bus Controller

ﬂa Universal Serial Bus (USB) Controller
----- LE‘_.'} Univerzal Serial Bus (USB) Controller
i+ ]2} Processors

b -% Sound, video and game controllers
{8 System devices

[ i Universal Serial Bus controllers

Device Manager
Maore Actions

Figure 26:
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NDIS 6.20 Ethernet Drivers For the KC705 Design
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GEN/CHK Performance Mode

1. After installing the GEN/CHK performance mode driver, the control and monitor
user interface pops up as shown in Figure 27. The control pane shows control
parameters such as test mode (loopback, generator, or checker) and packet length. The
user can select PCle link width and speed while running a test if the host machine
supports link width and speed configuration capability. The System Monitor tab in the
GUI also shows system power and temperature. DDR3 ready status and 10GBASE-R
link status are displayed on the top left corner of the GUI.

Kintex-7 Connectivity TRD Control & Monitoring Interface
Performance Mode {GEN/CHK)
® 106G PHY-0 ® 106 PHY-1 _ "EiEtem Monitor IPeHormanee FIats]

PCle Settinqs

Data Path-0: B HW " racket Size sk |3 “ctart Urk speed:  [STGERE unk width: [l

PCle Endpoint Status Host System's Initial Credits

PCle Statistics

Transmit (writes in Gbps): | 0.000 Recetve (reads in Gbpsh

Power (in Walt)

Packet Size (bytesh

lNrme Interval

Message Log

Kintex-7 Connectivity TRD
Configuration: Parfﬂuanm Ml:ldla {GEN/CHK) '
¥ WG GTwe ViCauwx mYCChram

Figure 27: GEN/CHK Performance Mode
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2. Click Start on both Data Path-0 and Data Path-1. Go to the Performance Plots tab. The
Performance Plots tab shows the system-to-card and card-to-system performance
numbers for a specific packet size. The user can vary packet size and see performance
variation accordingly (see Figure 28).

Kintex-7 Connectivity TRD Control & Monitoring Interface
Performance Mode ( GEN/CHK)
® 10G PHY-O B 10G PHY-1 m 'F‘aormam:e P og

" ot Transmit (S2C) Performance
Data Path-0: | Hw

Time Interval

m52C0 ms52C1 mPCle Reads

Data Path-1: W Checks acket Siz g} Receive (C25) Performance

Message Log

Kintex-7 Connectivity TRD v1.0
Configuration:Performance Mode (GEN/CHK)
[Test Started for Data Path-0]

[Test Started for Data Path-1] A A Gl

W C250 mC25]1 mPCle Writes

UG929_70_121712

Figure 28: GEN/CHK Performance Mode Plots
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Connectivity System Setup with the Targeted Reference Design & XILINX.

3. Close the GUI - a pop up message asks whether you want to un-install the drivers.
Click on Yes. This process opens the landing page of the Kintex-7 Connectivity TRD.
(Driver un-installation requires the GUI to be closed first.)

4. Select Raw Ethernet performance as shown in Figure 29. Click Install.

TRD Setup X

Kintex-7 Connectivity TRD

Device:
Communication controller: Xilinx Corporation Device 7082

Driver Mode Selection

Performance WC Application
® GEN/CHK W Peerto Peer
Raw Ethernet
® Data Verify

UG929_71_061212

Figure 29: Raw Ethernet Driver Installation
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& XILINX. Connectivity System Setup with the Targeted Reference Design

5. The GUI for raw Ethernet mode driver is invoked. The user can configure packet size
in raw Ethernet mode and can control PCle link width and speed change if the host
machine supports this. The System Monitor tab monitors system power and
temperature (see Figure 30).

Kintex-7 Connectivity TRD Control & Monitoring Interface

Performance Mode (Raw Ethernet)

® DDR3 # 10G PHY-0 1 HY- ':.-m Wonitar FPerformant

PCle Settings

o SIS Lok width:  GEIED
PCle Endpoint Status Host System's Initial Credits

Value

Data Path-1:

Message Log

Kintex-7 Connectivity TRD v1.0
Configuration: Performance Mode (Raw Ethernet)

mVCCint mGTwe mVCCauww ®NWCChram
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Figure 30: Raw Ethernet Driver GUI
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Connectivity System Setup with the Targeted Reference Design & XILINX.

6. Click Start on both Data Path-0 and Data Path-1. Navigate to the Performance Plots
tab to see performance on system-to-card and card-to-system (see Figure 31).

Kintex-7 Connectivity TRD Control & Monitoring Interface
ernet)

Transmit (S2C) Performance

Through

PCle Statistics

Transmit (writes in Gbps): 3 5 Gbp 21.560 Time Interval

WS2C0 mWS2C1 ®PCle Reads

Receive (C25) Performance

Message Log

Kintex-7 Connectivity TRD v1.0
Configuration:Performance Mode (Raw Ethernet) : 4 : : ;
[Test Started for Data Path-0] | Time Interval

[Test Started for Data Path-1]
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Figure 31: Raw Ethernet Driver Performance Plots
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& XILINX. Connectivity System Setup with the Targeted Reference Design

7. Close the GUI - this un-installs driver and opens the Kintex-7 Connectivity TRD
landing page. Note that driver un-installation requires the GUI to be closed first.

8. Select the Application mode driver as shown in Figure 32. For using peer-peer option
refer to Appendix 8 of Kintex-7 FPGA Connectivity Targeted Reference Design (Vivado
Design Suite) (UG927) [Ref 1]. Click Install.

TRD Setup X

Kintex-7 Connectivity TRD

Device:

Communication controller; Xilink Corporation Device 7082

Driver Mode Selection

® Performance | @ Application
SEN/CHK ® Peer to Peer
Raw Ethernet

B Data Verify
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Figure 32: Application Mode Driver Installation
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Connectivity System Setup with the Targeted Reference Design & XILINX.

9. The GUI is invoked after the driver is installed. However, in application mode, the
user cannot start or stop a test — the traffic is generated by the networking stack. The
system monitor shows the system power and temperature (see Figure 33).

Kintex-7 Connectivity TRD Control & Monitoring Interface
ion Mode (Dual 10G NIC)

S
"System Wonitor (PRHOMMANCEPItE

PCle Settings

PCle Statistics

Transmit (writes in Gbpsk | 0.000 leceive (reads in Gbps)k

Message Log

Kintex-7 Connectivity TRD v1.0
Configuration: Application Mode (Dual 10G NIC)
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Figure 33: Application Mode Driver GUI
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& XILINX. Connectivity System Setup with the Targeted Reference Design

10. Open another terminal on the host machine and run ping (see Figure 34) using the
following command:

S ping 10.60.0.1
S ping 10.60.1.1

liveuser@localhost:~

File Edit View Search Terminal Help

[liveuser@localhost ~]$ ping 10.60.0.1 -c 3

PING 10.60.0.1 (10.60.0.1) 56(84) bytes of data.

64 bytes from 10.60.0.1: icmp_reg=l ttl1=64 time=l1.64 ms
|64 bytes from 10.60.0.1: icmp_req=2 tt1=64 time=1.82 ms
64 bytes from 10.60.0.1: icmp_req=3 tt1l=64 time=1.83 ms

--- 10.60.0.1 ping statistics ---

|13 packets transmitted, 3 received, 0% packet loss, time 2003ms
rtt min/avg/max/mdev = 1.643/1.766/1.831/0.087 ms
[liveuser@localhost ~]$ ping 10.60.1.1 -c 3

PING 10.60.1.1 (10.60.1.1) 56(84) bytes of data.

64 bytes from 10.60.1.1: icmp_req=1 tt1=64 time=1.94 ms

64 bytes from 10.60.1.1: icmp_req=2 ttl=64 time=1.85 ms

64 bytes from 10.60.1.1: icmp_req=3 tt1=64 time=1.82 ms

--- 10.60.1.1 ping statistics ---
3 packets transmitted, 3 received, 0% packet loss, time 2003ms

rtt min/avg/max/mdev = 1.823/1.873/1.947/0.072 ms
[liveuser@localhost ~1$ |

UG929_76_061412

Figure 34: Ping application on Application Mode Driver

Note: In the Windows operating system only peer to peer mode can be enabled. For enabling peer
to peer mode, two PCle-compatible host PCs are required.
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Connectivity System Setup with the Targeted Reference Design & XILINX.

11. The user can click on the Block Diagram option to view the design block diagram as
shown in Figure 35.

12. Close the GUI - this un-installs driver and opens the Kintex-7 Connectivity TRD
landing page. Note that driver un-installation requires the GUI to be closed first.
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G 2 £ 2B z 8 64x
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1 Driver E E § § DMA for PCle 5 AXI VFIFO
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[l standard OS Components Software Driver <— AXI-Lite <t AXI-ST <> AXI-MM
UG927_c1_01_081612
Figure 35: Design Block Diagram
Next Steps

With the steps in this getting started guide completed, the user has achieved a simple
hardware bring-up of the Kintex-7 Connectivity TRD and initial hands-on experience with
the connectivity kit.

Users can refer to the Kintex-7 FPGA Connectivity Targeted Reference Design (Vivado Design
Suite) (UGY927) [Ref 1]to learn how to use this design as a platform to develop their own
system.
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Appendix A

Additional Resources

Xilinx Resources

For support resources such as Answers, Documentation, Downloads, and Forums, see the
Xilinx Support website.

For continual updates, add the Answer Record to your myAlerts.
For definitions and terms, see the Xilinx Glossary.

Solution Centers

See the Xilinx Solution Centers for support on devices, software tools, and intellectual
property at all stages of the design cycle. Topics include design assistance, advisories, and
troubleshooting tips.

References

The most up to date information related to the AC701 Evaluation Kit and its
documentation is available on these websites:

Kintex-7 FPGA KC705 Evaluation Kit

Kintex-7 FPGA Connectivity Kit Documentation
Kintex-7 FPGA Connectivity Kit (AR 50555)

These Xilinx documents and sites provide supplemental material useful with this guide:

Kintex-7 FPGA Connectivity Targeted Reference Design (Vivado Design Suite) (UG927)
Vivado Design Suite Migration Methodology Guide (UG911)
Vivado Design Suite Logic Simulation User Guide (UG900)
Vivado Design Suite Implementation User Guide (UG904)
7 Series FPGAs Integrated Block for PCI Express v2.2 Product Guide (PG054)
Synthesis and Simulation Design Guide (UG626)
Understanding Performance of PCI Express Systems (WP350)
7 Series FPGAs GTX Transceivers User Guide (UG476)
KC705 Evaluation Board for the Kintex-7 FPGA User Guide (UG810)
. 7 Series FPGAs Memory Interface Solutions User Guide (UG586)
11. Kintex-7 FPGA Base Targeted Reference Design Getting Started Guide (UG883)
12. LogiCORE IP 10-Gigabit Ethernet MAC Product Guide (PG072)
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Appendix A: Additional Resources & XILINX.

13. LogiCORE IP 10-Gigabit Ethernet PCS/PMA Product Guide (PG068)
14. LogiCORE IP AXI4-Stream Interconnect Product Guide (PG035)
15. LogiCORE IP AXI Virtual FIFO Controller Product Guide (PG038)

Additional References

These external websites provide supplemental material useful with this guide:

16. Northwest Logic
PCI Express® Solution IP, including DMA Back-End Core

17. Pedora Project
Fedora operating system information and downloads

18. Silicon Labs
CP2103 VCP Drivers

19. Ayera Technologies
TeraTerm Pro Enhanced Telnet/SSH2 Client terminal program

20. Faster Technology, LLC
FM-S14 Quad SFP/SFP+ transceiver VITA 57 FMC module

21. Avago Technologies
AFBR-703SDZ 10 Gb/s Ethernet, 850 nm, 10GBASE-SR, SFP+ Transceiver

22. Xilinx AXI Interconnect IP
AXI Interconnect IP product page

23. Amphenol Corporation
LC-LC Duplex 10 Gb/s Multimode 50/125 OM3 Fiber Optic Patch Cable - 2 x LC Male
to 2 x LC Male
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Appendix B

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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