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Introduction
The ChipScope™ Pro Integrated Bit Error Ratio Tester
(IBERT) core for Virtex-5 GTP is a customizable core
that can be used to evaluate and monitor the health of
Virtex-5 GTP Transceivers. The design includes pattern
generators and checkers implemented in FPGA logic,
as well as access to the ports and DRP attributes of the
MGTs. Communication logic is also included, to allow
the design to be runtime accessible through JTAG. The
IBERT core is a self-contained design, and when it is
generated, will run through the entire implementation
flow, including bitstream generation.

Features
• Provides a communication path between the 

ChipScope Pro Analyzer software and the IBERT 
core.

• Has user-selectable number of Virtex-5 GTP 
Transceivers.

• Each transceiver can be customized for the desired 
line rate, reference clock rate, reference clock 
source, and datapath width.

• Requires a system clock that can be sourced from a 
pin or one of the enabled MGTs.

For more information about the IBERT core, refer to the
ChipScope Pro Software and Cores User Guide.
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LogiCORE IP Facts

Core Specifics

Supported Device 
Family(1)

1. Including the variants of these FPGA device families.

Virtex®-5

Resources Used(2)

2. For single-MGT design with 20-bit fabric width

I/O LUTs FFs Block 
RAMs

4 2634 2768 0

Special Features N/A

Provided with Core

Documentation Product Specification

Design File Formats N/A

Constraints File N/A

Verification N/A

Instantiation Template N/A

Reference Designs 
/Application Notes None

Additional Items .bit (design bitstream)

Design Tool Requirements

Xilinx Implementation 
Tools Xilinx® ISE® 11.3

Verification ChipScope Pro 11.3

Simulation Not supported in simulation

Synthesis Netlist is pre-synthesized by XST

Support

Provided by Xilinx, Inc.
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Applications
The IBERT core is designed to be used in any application that requires verification or evaluation of Vir-
tex-5 GTP Transceivers.

Functional Description
The IBERT core provides a broad-based PMA evaluation and demonstration platform for Virtex-5 GTP
Transceivers. Parameterizable to use different MGTs and clocking topologies, the IBERT core can also
be customized to use different line rates, reference clock rates, and fabric widths. Data pattern genera-
tors and checkers are included for each MGT desired, giving a variety of different PRBS and clock pat-
terns to be sent over the channels. In addition, the configuration and tuning of the MGTs is accessible
though logic that communicates to the DRP port of the MGT, in order to change attribute settings, as
well as registers that control the values on the ports. At runtime, the ChipScope Analyzer tool commu-
nicates to the IBERT core through JTAG, using the Xilinx cables and proprietary logic that is part of the
IBERT core.

MGT Features
IBERT is designed for PMA evaluation and demonstration. All the major PMA features of the MGT are
supported and controllable in IBERT, including:

• TX pre-emphasis and post-emphasis

• TX differential swing

• RX equalization 

• PLL Divider settings

Some of the PCS features offered by the transceiver are outside the scope of IBERT, including

• Clock Correction

• Channel Bonding

• 8B/10B, 64B/66B, or 64B/67B encoding

• TX or RX Buffer Bypass

Pattern Generation and Checking

Each MGT enabled in the IBERT design has both a pattern generator and a pattern checker. The pattern
generator sends data out through the transmitter. The pattern checker takes the data coming in through
the receiver and checks it against an internally generated pattern. IBERT offers PRBS 7-bit, PRBS 15-bit,
PRBS 23-bit, PRBS31-bit, Clk 2x (101010...) and Clk 10x(11111111110000000000...) patterns. These pat-
terns are optimized for the fabric width chosen, and are selectable at runtime. The TX pattern and RX
pattern are individually selectable.

The pattern checker logic also generates a ‘link’ signal that displays in the Analyzer software. The chan-
nel is linked when there are five consecutive cycles of data with no errors. The incoming data is com-
pared against a pattern that is generated internally. When the checker receives five consecutive cycles
of data with errors, it removes the channel link. Internal counters accumulate the number of words and
error received.

http://www.xilinx.com
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DRP and Ports Access

IBERT also provides flexibility for the user the change MGT ports and attributes. DRP interface logic is
included that allows the runtime software to monitor and change any attribute in any of the MGTs
included in the IBERT core. Readable and writable (when applicable) registers are also included that
are connected to the various ports of the MGT. All are accessible at runtime using the ChipScope Ana-
lyzer tool.

System Clock

The IBERT Core requires a free-running system clock to clock the communication and other logic
included in the IBERT core. This clock can be chosen at generation time to come from an FPGA pin, or
be driven from the TXOUTCLK port of one of the MGTs in the core. If the system clock is running faster
than 150 MHz, it is divided down internally using an DCM to satisfy timing constraints.

IBERT Interface Ports
The I/O signals of the IBERT core consist only of the MGT reference clocks, the MGT transmit and
receive pins, and a system clock (optional). 

Restrictions

Only one IBERT core can be generated for a device, and the IBERT core will constitute the entire design.
The IBERT core cannot be merged in with user logic.

Verification
Xilinx has verified the IBERT core in a proprietary test environment, using an internally developed bus
functional model.

Table  1: ILA Interface Ports

Port Name Direction Description

SYSCLK IN Design clock that clocks all communication logic. This port is optional, because 
you can select an internal MGT clock at generation time to perform this function.

TXN[n-1:0], 
TXP[n-1:0] OUT Transmit differential pairs for each of the n MGTs used.

RXN[n-1:0], 
RXP[n-1:0] OUT Receive differential pairs for each of the n MGTs used.

MGTREFCLK_P[
m-1:0], 

MGTREFCLK_N[
m-1:0]

IN

MGT reference clocks used. Not necessarily m = n because some MGTs can 
share clock inputs.

http://www.xilinx.com
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References
• More information on the ChipScope Pro software and cores is available in the Software and Cores 

User Guide, located at http://www.xilinx.com/documentation.

• Information about hardware debugging using ChipScope Pro in EDK is available in the Platform 
Studio 11 online help, located at http://www.xilinx.com/documentation.

• Information about hardware debugging using ChipScope Pro in System Generator for DSP is 
available in the Xilinx System Generator for DSP User Guide, located at 
http://www.xilinx.com/documentation.

Support 
Xilinx provides technical support for this LogiCORE product when used as described in the product
documentation. Xilinx cannot guarantee timing, functionality, or support of product if implemented in
devices that are not defined in the documentation, if customized beyond that allowed in the product
documentation, or if changes are made to any section of the design labeled DO NOT MODIFY. 

Ordering Information
The IBERT core is provided under the ISE Design Suite End-User License Agreement and can be gen-
erated using the Xilinx CORE Generator system 11 or higher. The CORE Generator system is shipped
with Xilinx ISE Design Suite development software.

Please contact your local Xilinx sales representative for pricing and availability of additional Xilinx
LogiCORE modules and software. Information about additional Xilinx LogiCORE modules is available
on the Xilinx IP Center.

Revision History
The following table shows the revision history for this document:

Notice of Disclaimer
Xilinx is providing this product documentation, hereinafter “Information,” to you “AS IS” with no warranty of any
kind, express or implied. Xilinx makes no representation that the Information, or any particular implementation
thereof, is free from any claims of infringement. You are responsible for obtaining any rights you may require for
any implementation based on the Information. All specifications are subject to change without notice. XILINX
EXPRESSLY DISCLAIMS ANY WARRANTY WHATSOEVER WITH RESPECT TO THE ADEQUACY OF THE
INFORMATION OR ANY IMPLEMENTATION BASED THEREON, INCLUDING BUT NOT LIMITED TO ANY
WARRANTIES OR REPRESENTATIONS THAT THIS IMPLEMENTATION IS FREE FROM CLAIMS OF
INFRINGEMENT AND ANY IMPLIED WARRANTIES OF MERCHANTABILITY OR FITNESS FOR A
PARTICULAR PURPOSE. Except as stated herein, none of the Information may be copied, reproduced,
distributed, republished, downloaded, displayed, posted, or transmitted in any form or by any means including,
but not limited to, electronic, mechanical, photocopying, recording, or otherwise, without the prior written consent
of Xilinx.

Date Version Description of Revisions

04/19/2010 1.0 Release 12.1(Initial Xilinx release).

http://www.xilinx.com/company/contact.htm
http://www.xilinx.com/ipcenter
http://www.xilinx.com
http://www.xilinx.com/documentation
http://toolbox.xilinx.com/docsan/xilinx11/help/platform_studio/platform_studio.htm
http://www.xilinx.com/itp/xilinx11/help/platform_studio/platform_studio_start.htm
http://www.xilinx.com/documentation
http://www.xilinx.com/documentation
http://www.xilinx.com/documentation
http://www.xilinx.com/documentation

	ChipScope Integrated Bit Error Ratio Test (IBERT) for Virtex-5 GTP
	Introduction
	Features
	Applications
	Functional Description
	MGT Features
	Pattern Generation and Checking
	DRP and Ports Access
	System Clock

	IBERT Interface Ports
	Restrictions

	Verification
	References
	Support
	Ordering Information
	Revision History
	Notice of Disclaimer



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles false
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings false
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [1200 1200]
  /PageSize [612.000 792.000]
>> setpagedevice


