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Modifying the Virtex-6 FPGA Targeted Reference Design

To load the recompiled xaui driver, select Install from a list or specific location, and 
click Next. Browse and choose 
v6_pcie_10Gdma_ddr3_xaui_axi\compiled_drivers\xaui, and click Next. 
The Xilinx XAUI driver is installed. Click Finish (Figure 49).

X-Ref Target - Figure 49

Figure 49: Load Xilinx XAUI Driver

UG664_79_052011
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Modifying the Virtex-6 FPGA Targeted Reference Design

All the drivers required to run the Virtex-6 FPGA Connectivity TRD are found. Click 
Finish to exit the Add Hardware Wizard (Figure 50).

7. Launch GUI:

Double-click on the xpmon icon available on the desktop to launch the Performance 
Monitor application.

8. Follow step 16, page 30 through step 18, page 32 in Hardware Demonstration Setup 
Instructions to completely verify the modified settings.

9. Follow step 1, page 33 through step 4, page 36 in Evaluating the Virtex-6 FPGA 
Connectivity TRD to evaluate the performance for the modified design.

10. Click System Status to review:

a. PCIe link status, Vendor ID, and Device ID information.

b. The vendor ID displayed on this screen should be equal to 19AA, corresponding to 
the hardware change that was performed.

X-Ref Target - Figure 50

Figure 50: All Virtex-6 FPGA Connectivity TRD Drivers are Installed

X-Ref Target - Figure 51

Figure 51: Launch GUI

UG664_80_052011

UG664_81_052011

http://www.xilinx.com


56 www.xilinx.com Virtex-6 FPGA Connectivity Kit Getting Started
UG664 (v1.4) July 6, 2011

Modifying the Virtex-6 FPGA Targeted Reference Design

Linux Driver

To make software design changes, follow these steps:

1. Use the PC system on which the ML605 evaluation board is installed.

2. Copy the contents of the included USB stick into a local directory on this machine:

a. Navigate to the v6_pcie_10Gdma_ddr3_xaui_axi/linux_driver/xdma/ 
directory.

b. Edit the xdma_base.c file.

c. Search for this string: #define PCI_VENDOR_ID_DMA.

- Change the alphanumeric value 10EE found on this line, with the vendor ID 
assigned to the user’s company by PCI-SIG (e.g., the vendor ID for Xilinx is 
10EE). Change this value to 19AA.

- Save the changes and exit.

3. Load the driver and launch the Performance Monitor application:

a. Navigate to the v6_pcie_dma_ddr3_xaui_axi folder.

b. Double-click v6_trd_lin_quickstart. 

This step builds kernel objects, loads the device driver, and launches the 
Performance Monitor application.

c. Click Run in Terminal to proceed.

4. Follow step 16, page 30 through step 18, page 32 in Hardware Demonstration Setup 
Instructions to completely verify the modified settings.

5. Follow step 1, page 33 through step 4, page 36 in Evaluating the Virtex-6 FPGA 
Connectivity TRD to evaluate the performance for the modified design.

6. Review the system status.

Click System Status to review:

• PCIe link status, Vendor ID, and Device ID information.

• The vendor ID displayed on this screen should be equal to 19AA, corresponding 
to the hardware change that was performed.

Congratulations! The Virtex-6 FPGA Connectivity Kit using the connectivity TRD has been 
fully set up, and the system performance has been evaluated. The Xilinx design flow has 
been reviewed for modifying the connectivity TRD. This design includes the built-in 
integrated block for PCI Express (4-lane, 5 GT/s configuration for PCI Express v2.0), XAUI 
LogiCORE IP, a Virtual FIFO memory controller designed to interface to the onboard 
DDR3 SODIMM device, and a third-party DMA controller for PCI Express.

http://www.xilinx.com
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Next Steps

Connectivity TRD Modules
This section outlines the correlation between the design modules and corresponding 
design source files for the various blocks of the design. Refer to Figure 1, page 11 for the 
detailed block diagram of the Virtex-6 FPGA Connectivity TRD. Table 1 shows the design 
file organization per module.

For functional details on these modules, refer to the “Functional Description” chapter in 
UG379, Virtex-6 FPGA Connectivity Targeted Reference Design with AXI4 Protocol User Guide.

Table 1: Design File Organization for the Virtex-6 FPGA Connectivity TRD

Module Name Source Files/Directories LogiCORE IP
Connectivity TRD 

Source

Top-Level Module:
Virtex-6 FPGA 
Connectivity TRD

v6_pcie_10Gdma_ddr3_
xaui_axi

✓

PCI Express (x4) pcie

✓ 
(Endpoint for PCI Express 

core with AXI4-Stream 
interface - CORE generator 

output)

OR

(Endpoint for PCI Express 
core with transaction 

interface - CORE generator 
output)

Packet DMA dma
Netlist deliverable only 
(from Northwest Logic)

Multiport Virtual FIFO virtual_fifo ✓

Memory Controller Block mig
✓

(MIG - CORE Generator 
output)

XAUI xaui
✓

(XAUI core - 
CORE Generator output)

Clocking, Reset, Register 
Interface

reset_control, 
registers

✓

Software Device Driver
linux_driver, 
windows_driver

✓

Software Application/GUI
linux_driver/xpmon, 
windows_driver/xpmon

✓

http://www.xilinx.com
http://www.xilinx.com/support/documentation/boards_and_kits/ug379_v6connectivityAXI4.pdf
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Next Steps

PCI Express

Figure 52 shows the design module for PCI Express. Figure 53 shows the design file 
structure.
X-Ref Target - Figure 52

Figure 52: Design Module for PCI Express

X-Ref Target - Figure 53

Figure 53: Design FIles for PCI Express
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Next Steps

Packet DMA

Figure 54 shows the design module for Packet DMA. Figure 55 shows the design file 
structure.
X-Ref Target - Figure 54

Figure 54: Packet DMA Design Module

X-Ref Target - Figure 55

Figure 55: Packet DMA Design FIles
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Next Steps

Multiport Virtual FIFO and Memory Controller Block

Figure 56 shows the design module for the multiport virtual FIFO and memory controller 
block. Figure 57 shows the design file structure.
X-Ref Target - Figure 56

Figure 56: Multiport Virtual FIFO and Memory Controller Block Design Module

X-Ref Target - Figure 57

Figure 57: Multiport Virtual FIFO and Memory Controller Design FIles
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Next Steps

XAUI

Figure 58 shows the XAUI design module. Figure 59 shows the design file structure.
X-Ref Target - Figure 58

Figure 58: XAUI Design Module

X-Ref Target - Figure 59

Figure 59: XAUI Design FIles
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Next Steps

Software Device Driver and Software Application/GUI Files and Scripts

Figure 60 shows the design module for the software device driver and the software 
application/GUI files and scripts. Figure 61 shows the design file structure for the software 
device driver and the software application and GUI.
X-Ref Target - Figure 60

Figure 60: Software Device Driver and Software Application/GUI Design Module
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Figure 61: Software Device Driver and Software Application/GUI Files
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Next Steps

Simulating the Connectivity TRD
A complete simulation environment is provided with the Virtex-6 FPGA Connectivity 
TRD. For more details on the simulation environment and the associated simulation files, 
refer to the “Simulation” section in the “Getting Started” chapter in UG379, Virtex-6 FPGA 
Connectivity Targeted Reference Design with AXI4 Protocol User Guide.

Reusing the DMA IP from Northwest Logic
The Packet DMA Controller included in the Virtex-6 FPGA Connectivity Kit is an 
evaluation version of the Northwest Logic PCIe Packet DMA IP Core. This 64-bit DMA IP 
core is optimized for the Virtex-6 FPGA architecture. The DMA design deliverables are:

• Simulation model

• Hardware evaluation netlist (time-limited to 12 hours)

Orders for the full production version of the Northwest Logic PCIe Packet DMA IP core 
can be placed at http://www.nwlogic.com/packetdma.

Modifications to the Connectivity TRD
The Virtex-6 FPGA Connectivity TRD is a framework for system designers to derive 
extensions or modify their designs. Additional possible design enhancements, 
modifications, and reconstructions with custom IPs and design blocks are described in the 
“Designing with the TRD Platform” chapter in UG379, Virtex-6 FPGA Connectivity Targeted 
Reference Design with AXI4 Protocol User Guide.

http://www.xilinx.com
http://www.nwlogic.com/packetdma
http://www.xilinx.com/support/documentation/boards_and_kits/ug379_v6connectivityAXI4.pdf
http://www.xilinx.com/support/documentation/boards_and_kits/ug379_v6connectivityAXI4.pdf
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Getting Started with the Virtex-6 FPGA IBERT Reference Design
This Virtex-6 FPGA Connectivity Kit comes with an Integrated Bit Error Ratio Test (IBERT) 
reference design available on the CompactFlash. The demonstration shows the capabilities 
of the Virtex-6 LXT device using the GTX transceivers running at 3.125 Gb/s line rates. The 
GTX transceivers can successfully operate at line rates from 750 Mb/s to 6.6 Gb/s.

The Virtex-6 FPGA IBERT reference design has these components:

• Virtex-6 FPGA GTX transceivers running at 3.125 Gb/s

• The IBERT v2.0 reference design available through the CORE Generator tool for 
IP delivery

The design also includes a pseudo-random bit sequence (PRBS) pattern generator and 
checker.

• Four GTX transceivers in the Virtex-6 LX240T FPGA are accessed through these 
channels in the IBERT reference design:

• SMA (two channels)

• SATA (two channels)

Note: The demonstration is for SMA and SATA external loopback scenarios only.

IBERT Hardware Demonstration Setup Instructions
This section describes how to set up the hardware for the IBERT reference design 
demonstration. The IBERT reference design is provided as an FPGA programming file on 
the CompactFlash.

1. This equipment is needed to run the demonstration: 

• Virtex-6 FPGA Connectivity Kit

• PC system with USB port

• Monitor, keyboard, and mouse

• ISE Design Suite installed on the PC system

http://www.xilinx.com
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Getting Started with the Virtex-6 FPGA IBERT Reference Design

2. Board Setup I – Install the CompactFlash on the ML605 board:

Use the CompactFlash provided in the kit (see Figure 62).

3. Board Setup II – Configure the settings for DIP switches S1 and S2 to load the IBERT 
design from the CompactFlash (see Figure 63), where X = Don’t care, 1 = ON, 0 = OFF):

a. Set S1 to 1110 (Position 4 is the most-significant bit, and Position 1 is the 
least-significant bit).

b. Set S2 to 0101XX (Position 6 is the most-significant bit, and Position 1 is the 
least-significant bit).

X-Ref Target - Figure 62

Figure 62: Installing the Included CompactFlash on the ML605 Board

X-Ref Target - Figure 63

Figure 63: Configuring the FPGA with the IBERT Design from CompactFlash

UG664_39_011610

UG664_40_022210
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Getting Started with the Virtex-6 FPGA IBERT Reference Design

4. Board Setup III – Connect a USB cable to the ML605 board as shown in Figure 64:

a. Connect the included USB Type-A to Mini-B cable to the USB JTAG connector on 
the ML605 board.

b. Connect the other end of this cable to the PC system.

5. Board Setup IV – Use the SMA cables to loop back the transceiver channel pinned to 
the SMA on the FMC card:

a. Connect J4 to J10 (see Figure 65).

X-Ref Target - Figure 64

Figure 64: Connecting the USB Cable to the USB-JTAG Connector of the ML605 
Board 

X-Ref Target - Figure 65

Figure 65: Configuring the SMA Transceiver Channel with External Loopback - I

UG664_41_011610
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b. Connect J6 to J8 (see Figure 66).

c. Connect J3 to J9 (see Figure 67).

X-Ref Target - Figure 66

Figure 66: Configuring the SMA Transceiver Channel with External Loopback - II

X-Ref Target - Figure 67

Figure 67: Configuring the SMA Transceiver Channel with External Loopback - III

UG664_43_021810
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d. Connect J5 to J7 (see Figure 68).

e. Connect J11 to J12 with a SATA loopback cable included in the Virtex-6 FPGA 
Connectivity Kit (see Figure 69).

X-Ref Target - Figure 68

Figure 68: Configuring the SMA Transceiver Channel with External Loopback - IV

X-Ref Target - Figure 69

Figure 69: Configuring the SMA Transceiver Channels and SATA Channels with 
External Loopback - V

UG664_45_011610
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6. Board Setup V – Connect the power connector:

a. Using the included power supply, connect the power supply connector to the 
ML605 board as shown in Figure 70.

b. The power switch SW2 should be switched to the ON position.
X-Ref Target - Figure 70

Figure 70: Powering Up the ML605 Board

UG664_47_011710
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7. Board Setup VI – Load the FPGA with the IBERT design from the CompactFlash:

a. Press switch SW3 to configure from the CompactFlash.

b. Verify that the FPGA is loaded with the IBERT design. The DONE LED should be 
lit.

8. The IBERT Reference Design files are provided on a USB flash drive delivered as a part 
of the kit. Copy the contents of the included USB flash drive:

a. Insert the USB flash drive into a USB connector of the PC system.

b. Wait for the operating system to mount the USB flash. When the flash is mounted, 
an icon pops up on the desktop.

c. Navigate to the USB flash drive and copy the 
ML605_FMC_XM104_Ibert_Reference_Design folder into a local directory.

d. Eject the USB flash drive.

X-Ref Target - Figure 71

Figure 71: FPGA Programmed with the IBERT Reference Design 

UG664_48_011610
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9. Open the ChipScope Pro Analyzer window:

a. Click on Programs  Xilinx ISE Design Suite  ChipScope Pro  Analyzer.

b. Click on Open Cable Button as shown in Figure 72.

10. Open the ChipScope Pro Analyzer project (see Figure 73):

a. Click File  Open Project.

b. Navigate to the ML605_FMC_XM104_Ibert_Reference_Design folder.

c. Select ml605_fmc_xm104_ibert.cpj.

X-Ref Target - Figure 72

Figure 72: Launch the ChipScope Pro Analyzer Window

X-Ref Target - Figure 73

Figure 73: Open an Existing ChipScope Tool Project in the IBERT Design Package 

UG664_49_021810
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11. Load the ChipScope Pro Analyzer project:

a. Click Yes on the dialog box shown in Figure 74.

12. Load and reset the IBERT reference design through the GUI (see Figure 75).

GTX0_113  FMC Daughter Card connector: DP3 SATA2 Host Channel

GTX1_113  FMC Daughter Card connector: DP2 SATA1 Host Channel

GTX2_113  FMC Daughter Card connector: DP1 SMA Channel

GTX3_113  FMC Daughter Card connector: DP0 SMA Channel

X-Ref Target - Figure 74

Figure 74: Load the ChipScope Tool Project and Communicate with the IBERT 
Reference Design

X-Ref Target - Figure 75

Figure 75: Load and Reset the IBERT Reference Design

UG664_51_011710
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13. Verify the line rates for the GTX transceivers (see Figure 76):

a. The line rate is set to 3.125 Gb/s for all four GTX transceiver channels instantiated 
in the design.

b. The GTX0_113 and GTX1_113 transceiver channels have been looped on external 
loopback through a SATA cable. Select the loopback mode for these transceiver 
channels as None (no internal loopback). The GTX2_113 and GTX3_113 
transceiver channels have been looped on external loopback through an SMA 
cable. Select the loopback mode for these transceiver channels as None (no 
internal loopback).

14. Configure the GTX transmit parameter settings (see Figure 77):

a. Set the TX Diff Output Swing parameter to 590 mV (0110) for the SATA channels 
and 365 mV for the SMA channels.

b. Set the TX Pre-Emphasis parameter to 0 dB (000).

X-Ref Target - Figure 76

Figure 76: Verify the GTX Transceiver Loopback Configuration and Link Status

X-Ref Target - Figure 77

Figure 77: Modifying the Transmitter Settings of the GTX Transceiver Channels
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15. Configure the bit error ratio test (BERT) parameter settings (see Figure 78):

a. Set the TX/RX data patterns to PRBS 7-bit and 15-bit.

b. Click the BERT Reset buttons for each channel.

16. View the reported BERT (see Figure 79). The RX bit error count should be 0.

Congratulations! The IBERT reference design for the Virtex-6 FPGA Connectivity Kit has 
been set up and the pre-built demo that uses the GTX transceivers running at 3.125 Gb/s 
has been tested.

For further details on other example reference designs available for the ML605 board, refer 
to http://www.xilinx.com/ml605 and click on ML605 Documentation.

X-Ref Target - Figure 78

Figure 78: Configuring the BERT Settings for the GTX Transceiver Channels

X-Ref Target - Figure 79

Figure 79: Verify the Bit Error Ratio on All Four Transceiver Channels

UG664_55_021810

UG664_56_021810
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Reference Design Files
The design checklist in Table 2 includes simulation, implementation, and hardware details 
for the reference designs. After registration, reference design files are available for 
download at ug664.zip. 

Installation is Complete
The Xilinx design tools have been successfully installed, the CORE Generator tool flow for 
IP delivery is better understood, and the FPGA application is ready to be designed and 
implemented targeting the Virtex-6 LXT architecture.

For updated information on this Virtex-6 FPGA Connectivity Kit, go to 
http://www.xilinx.com/v6connkit. Check this page regularly for the latest in 
documentation, FAQs, reference design examples, product updates, and known issues.

Table 2: Design Checklist

Parameter Description

General

Developer Name Xilinx

Target devices (stepping level, ES, production, speed grades) XC6VLX240T-1-FF1156

Source code provided Y (for custom logic only)

Source code format Verilog

Design uses code or IP from an existing reference design or 
application note, third party, CORE Generator software

Uses code from a third party and LogiCORE IP from 
the CORE Generator software

Simulation

Functional simulation performed Y

Timing simulation performed N

Testbench used for functional and timing simulations Y (for functional simulations)

Testbench format System Verilog (inhouse verification), Verilog 
(customer deliverable)

Simulator software/version used ModelSim Questa 6.5a (inhouse verification)/
ModelSim 6.4b (out-of-box simulation support)

SPICE/IBIS simulations N

Implementation

Synthesis software tools/version used XST

Implementation software tools/versions used ISE Design Suite

Static timing analysis performed Y

Hardware Verification 

Hardware verified Y

Hardware platform used for verification ML605 board and FMC X104 Connectivity daughter 
card

http://www.xilinx.com
https://secure.xilinx.com/webreg/clickthrough.do?cid=142493
http://www.xilinx.com/v6connkit
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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.

http://www.xilinx.com
http://www.xilinx.com/ehs/weee.htm

