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Virtex-5 GTP Transceiver Interoperability:
Virtex-4 RocketlO MGT

Introduction

The purpose of this report is to communicate the conditions, results, and procedural
methods used to achieve a quantified test of interoperation between a Virtex™-5 GTP
transceiver and a Virtex-4 RocketlO™ transceiver.

The scope of this testing covers electrical compatibility between the PMA layers of the
devices under test (DUT A and DUT B). The TX and RX interfaces provided by the
development platforms described below were used to facilitate the collection and
generation of test results and test data, but were not considered as part of the test results.

This document briefly describes the DUTs and their associated development platforms.
Eye diagrams captured at the test points shown in the block schematic diagram (Figure 2)
are presented, along with the test setup and conditions. The results of a bit error ratio (BER)
test are presented to demonstrate the high reliability of the communications link.

Test Description

Eye diagrams are commonly used to evaluate the quality of signals at different points
along a serial link. A specific test pattern is used to produce a worst-case scenario for
potential data distortion through the test medium.

Characterization Test Platforms

Virtex-5 Platform (DUT A)

Device:
Virtex-5 XC5VLX50T-FF1136 FPGA

Test Platform:
ML523 Virtex-5 GTP Transceiver Characterization Board, Rev. C

Virtex-4 Platform (DUT B)

Device:
Virtex-4 XC4VFEX60-FF1152 FPGA (CES4)

Test Platform:
ML423 Virtex-4 RocketlO Transceiver Characterization Board, Rev. C
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Test Platforms and Interconnection

Figure 1 (photographically) and Figure 2 (schematically) show the test setup used for the
transceiver interoperability characterization testing. External AC Coupling caps must be
used for successful interoperability between transceivers of different families.
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Figure 1: Test Setup for Transceiver Interoperability Characterization
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Figure 2: Test Setup for Transceiver Interoperability Characterization—Block Diagram
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Characterization Test Platforms

Table 1 shows the transceiver PLL settings for the Virtex-5 Platform (DUT A).

Table 1: Transceiver Interoperability PLL Settings for Virtex-5 Platform (DUT A)
PLL REFCLK PLL_TXDIVSEL_OUT,
3::: Frequency | Frequency | PLL_DIVSEL_REF P"";m'st\;'*FB PLL_TXDIVSEL_COMM_OUT, S‘:";e"l'e
(GH2) (MHz) PLL_RXDIVSEL_OUT P
3.125 .
Cbrs | 15625 156.25 2*5=10 1 1X

Table 2 shows the transceiver PLL settings for the Virtex-4 Platform (DUT B).
Table 2: Transceiver Interoperability PLL Settings for Virtex-4 Platform (DUT B)

Data Rate Freztll-tla-ncy F?eifjitléy TXPLLNDIVSEL, TXOUTDIV2SEL,
(GHz2) (MHz) RXPLLNDIVSEL[3:0] | RXOUTDIV2SEL[3:0]
3.125Gb/s 1.5625 156.25 0110 0010

Table 3 lists the interoperability test setting for the Virtex-5 Platform (DUT A). Table 4 lists
the interoperability test setting for the Virtex-4 Platform (DUT B). Table 5 lists the

interoperability test conditions.

Table 3: Transceiver Interoperability Test Settings for Virtex-5 Platform (DUT A)

Attribute/Port

Description

Set Value

TXBUFDIFFCTRL[2:0]

Controls the strength of the pre-
drivers.

000

TXDIFFCTRL[2:0]

Controls the transmitter differential
output swing.

000

TXPREEMPHASIS[2:0]

Controls the relative strength of the
main drive and pre-emphasis.

000

RXENEQB

Active-Low port for enabling linear
receive equalization. Receiver
equalization is disabled when set to
1.

RXEQMIX[1:0]

Controls the wideband /high-pass
mix ratio for the RX equalization
circuit.

00

RXEQPOLE[3:0]

Controls the location of the pole in
the RX equalizer high-pass filter.

0000

CHAN_BOND_1_MAX_SKEW

CHAN_BOND_2_MAX_SKEW

Sets the maximum amount of lane
skew allowed when using channel
bonding. Must be set less than 1/2
the minimum distance between
channel bonding sequences.

Default

AC_CAP_DIS

Disables built-in AC coupling
capacitors on receiver inputs when
set to TRUE.

TRUE

CLK25_DIVIDER

Sets the divider used to divide
CLKIN down to an internal rate
close to 25 MHz.

REFCLK/6

Virtex-5 / Virtex-4 Transc
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Table 3: Transceiver Interoperability Test Settings for Virtex-5 Platform (DUT A)

Attribute/Port

Description

Set Value

CLKINDC_B

Must be set to TRUE. Oscillators
driving the dedicated reference
clock inputs must be AC coupled.

TRUE

OOB_CLK_DIVIDER

Sets the squelch clock rate based on
CLKIN.

OOBDETECT_THRESHOLD

Sets the minimum differential
voltage between RXN and RXP
before a signal is considered an
electrical idle or a SATA OOB signal
for a PCI™ design.

000

OVERSAMPLE_MODE

Enables 5X oversampling.

FALSE

PLL_SATA

Tie to FALSE. When FALSE, allows
TX SATA operations to work at the
SATA1 or SATA2 rate.

FALSE

PMA_RX_CFG

Adjusts CDR operation for
oversampling and
PLL_RXDIVSEL_OUT settings.
This value enables the second-order
loop filter.

0DCEO089

RCV_TERM_GND

Sets the RX termination voltage to
GND. Used with internal and
external AC coupling to support
TXDETECTRX for PCI EXPRESS®
functionality.

FALSE

RCV_TERM_MID

Activates the internal RX
termination voltage. Set to TRUE
when RX built-in AC coupling is
used.

FALSE

RCV_TERM_VTTRX

Sets RX termination voltage to
VTTRX.

FALSE

TX_DIFF_BOOST

Changes the strength of the TX
driver and pre-emphasis buffers.
When set to TRUE, the pre-
emphasis percentage is boosted or
increased. Overall differential
swing is reduced when
TX_DIFF_BOOST is TRUE.

TRUE
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Table 4: Transceiver Interoperability Test Setting for Virtex-4 Platform (DUT B)
Attribute Set Value

Description

Controls the drive strength of the
data driver.
Disables the PRE driver, which

TXPRE_TAP_PD disables the pre-emphasis. !

TXDAT_TAP_DACI4:0] 10110

TXPOST TAP_PD Dlsables the POST drlveF, which 1
disables the pre-emphasis.

Controls the gain setting for the

caps.

RXAFEEQ[2:0] receive equalizer. 111
RXSELDACFIX[4:0] Sﬁéi{‘g’ﬁg‘zg?&%‘“e along 10000
RXSELDACTRAN[4:0] Sg’;;‘;{‘f;’éig‘;ggiph”e along 10000
RXDCCOUPLE Disables internal RX AC coupling 1

Table 5: Transceiver Interoperability Test Conditions

Test Parameter Test Value for Virtex-5 Test Value for Virtex-4
Platform (DUT A) Platform (DUT B)
Loopback Mode N/A Fabric Loopback
Pattern PRBS-7 N/ A (Fabric Loopback)
Silicon Corner Used TT TT
Transceiver Location GTP 122 0 MGT 109B
Ambient Temperature 25°C 25°C
Power Supplies 2% *2%
Test Board ML523 Virtex-5 XC5VLX50T- ML423 Virtex-4 XC4VEX60-
FF1136 Rev C FF1152 Rev C

FR4 Length 40 inches 40 inches
REFCLK and PLL Rates See Table 1 See Table 2

Results

Figure 3 and Figure 4 show the near-end and far-end eye diagrams for DUT A; Figure 5
and Figure 6 show the near-end and far-end eye diagrams for DUT B.

The near-end eye for each device was measured closest to its transmitter before going
through 40 inches of FR4. The far-end eye for each device was measured closest to the
remote receiver after going through 40 inches of FR4.
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Figure 3: Near-End Eye Diagram at Virtex-5 Transceiver (DUT A) TX Output
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Figure 4: Far-End Eye Diagram at Virtex-4 Transceiver (DUT B) RX Input (40 In. FR4)
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Figure 5: Near-End Eye Diagram at Virtex-4 Transceiver (DUT B) TX Output

RPT075_05_060607

Figure 6: Far-End Eye Diagram at Virtex-5 Transceiver (DUT A) RX Input (40 In. FR4)
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Conclusion

The test results (Table 6) were measured as observed on the receive counters of the Virtex-5

transceiver board (DUT A).

Table 6: Bit Error Ratio Test Results

Parameter Value
Test Time 15 min
Received Bits 1.60E+012
Error Bits 0.00E+000
Calculated BER (assuming 1 bit in error) 0.63E-012

10 WWW. B D T I‘@(%“@m / Xﬂfﬂ[iﬁ;@gnsceiver Interoperability

(v1.0.1) October 24, 2007


http://www.xilinx.com

	Virtex-5 GTP Transceiver Interoperability: Virtex-4 RocketI O MGT
	Virtex-5 GTP Transceiver Interoperability: Virtex-4 RocketIO MGT
	Virtex-5 GTP Transceiver Interoperability: Virtex-4 RocketIO MGT
	Introduction
	Test Description
	Characterization Test Platforms
	Virtex-5 Platform (DUT A)
	Virtex-4 Platform (DUT B)
	Test Platforms and Interconnection
	Results

	Conclusion




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /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 true
  /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 false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /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 false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /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 false
  /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 (None)
  /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 (XILINX INC default settings. 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




