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What Backplane wants

« Maximum Re-use of 10GBASE-KR and associated IP
— AN, FEC, TxEQ training

« Simple PCS that leverages existing 10GBASE-R IP

— Proposed PCS solutions all appear overkill for backplane
use

— Would prefer simpler solution like a 64B/66B sync based
alignment
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10GBASE-KR reuse

 Extend Clause 73 Auto-Negotiation to 40Gbe

— Straightforward, just need to add a technology ability bit
* More an editorial/administrative task than a technical one
— Use 10GBASE-KX4 AN as model.
Single channel (0) used to negotiate
— Similar to 10GBASE-KR, make AN mandatory at 40G to avoid use of parallel detection

« Transmit equalizer training
— Re-use 10GBASE-KR training

— Mandate inter-lane randomness
The definition of training frame PRBS seeding already does this
— Link will not be up until all lanes complete equalizer training

- FEC

— The FEC is designed as a generic sub-layer below the 10GBASE-R PCS

* Provides agnostic transport of 64B/66B code words
+ Can easily be used with either direct PCS output or striped 64B/66B

— Error correction could be difficult to implement at non-striped rates

— An Error-correction disabled option would allow FEC coding to be used for alignment without the penalty
of FEC correction latency
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64B/66B Sync based alignment

 The 64B/66B Sync bits can deskew 32Ul

« Backplane link skew sources
— Transmit SERDES
— Backplane including connectors
— Receive SERDES
— Receive re-alignment

 This scheme could also be used as the basis of a XLAUI or
CAUI extender interface

— XLAUI/CAUI will be less demanding than backplane
* 10inch, 1 connector vs 40inch 2 connectors
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Transmit SERDES skew

« With appropriate design SERDES inter-lane transmit
skew can be limited to analog skews
— <1Ul
— Need to sync digital stages between lanes

 Where this has not been done we have seen up to 4Ul
of digital skew (in addition to the analog skew)
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Backplane skew

« Backplane skew is caused by differences in channel
length between the channels on
— The line card
— The connectors
— The Backplane

« Total backplane channel length is < 40inches (1m)

* At 10Gbps 1inch of FR4 has <200ps or ~2Ul of delay

— 12Ul of backplane skew budget would allow for 6inches of
channel length variation between channels (15%)

— Typical backplane interchannel skew is <1ns (10Ul)
— Need input from more backplane manufacturers
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Receive SERDES skew

* Analog skews
— <1Ul

e Quantization skew

— Each lane deserializes data into words, each with its own
word clock

— Even if the word clocks are closely aligned, Sync bits may
fall into different words due to other skews
« This is seen as an effective skew of the word width
« For wide buses, this can be significant (32bit) or prohibitive (64bit)
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Alignment skew

« SERDES receive data must be gearboxed to the 66bit
symbol width and aligned to symbol boundaries

— If the gearbox and aligner are not combined then there can
be up to 66 bits of quantization skew

— If gearbox and aligner are combined the quantization skew is
limited to the SERDES word size
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Avoiding Quantization skew

SERDES with bus width = 66/n, and “jog”
— Aligning the bus width with the symbol width and allowing the deserializer
position to be “jogged” removes quantization skew
« Commonly used for 8B/10B with a 10bit or 20bit word width.

— Unfortunately 11,22,33,or 66bits are not common SERDES bus widths!

* Asynchronous Gearbox/Aligner

— If the SERDES bus to 66bit bus gearbox is built as an asynchronous bit-
wide circular FIFO with built in alignment mux, the quantization skew will

be removed.
« The gearbox is effectively a bit wide FIFO
— loaded SERDES bus width bits at a time
— unloaded 66bits at a time at a 0 to 65bit offset
« Because the data has effectively been re-serialized the quantization is
removed
« The 66bit output word is offset (based on 10GBASE-R lock SM) to
align to the Sync bits
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Is 32Ul enough for backplane applications ?

 YES, 64B/66B sync based alignment is sufficient for
Backplane applications

— 32Ul of budget is adequate as long as quantization skew is
managed
Receive path MUST be designed to limit quantization skew

— Note that although 64B/66B has the ability to remove 32Ul
In either direction from a mid-skew position, we can’t control
skew distribution so individual skews must be limited to

32Ul
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Proposed 64B/66B alignment skew budget

« Transmit SERDES (Analog)

_Bacsz;J)IIane including connectors

_Recjezil\ile SERDES (Analog)

_Recée;ijll\jle gearbox & re-alignment (quantization skew)

32Ul

Assumptions
— 16bit SERDES bus @644Mhz is practical in modern Si processes
Same as XSBI rate

— SERDES with data widths wider than 16bits will have to limit quantization skew
to 16 bits
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Standardizing 64B/66B alignment

« Similar standards only specify electrical (backplane) skew

— cf SFl4.2

— They do not specify how implementations allocate rest of available
budget

— This allows maximum implementation flexibility

 Propose we require 12Ul of skew tolerance at receiver

 We should also consider specifying maximum inter-lane skew
for the channels

— Although there is no normative 802.3ap channel, differential pair skew
was specified.
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Conclusions

* Initial skew numbers indicate 64B/66B alignment is
sufficient for Backplane skew
— And therefore also sufficient for XLAUI & CAUI

« 64B/66B Sync alignment allows a simple PCS that
leverages existing 10GBASE-R IP

— Simple 64B/66B word distribution

* No lane markers or alignment symbols

 64B/66B Sync alignment is a sub-set of MLD
— MLD distribution without alignment markers

11 March 2008 14

{Zj TEXAS
INSTRUMENTS





<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /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 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 true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /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 true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /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 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 [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


