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10GBASE10GBASE--KR overviewKR overview

Overview

Architecture

Example

Compliance points

Channel types

Channel assumptions
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10GBASE10GBASE--KR OverviewKR Overview

10GBASE-KR was defined by the IEEE 802.3ap working 
group as a solution for blade server to blade switch 

communications over an ATCA or equivalent backplane.
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KR compliance pointsKR compliance points

TX spec. (TP1) is specified at the package pin

RX spec (TP4) is specified at the AC coupling capacitors
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Attenuation limitsAttenuation limits

Goal is to give guidance on dielectric loss of channels
• Based on a 6mil trace using Nelco 13SI material

See Chris Diminico presentation for application to 10m copper
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Insertion loss limitsInsertion loss limits

An attempt to put a limit on stub effects

• Stub effects proved to be the worst problem

– Difficult to put limits based on S21 measurements or 
pulse response.
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Insertion loss deviationInsertion loss deviation

Gives guidance on limits for stub effects 
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ICR (Insertion loss to crosstalk ratio)ICR (Insertion loss to crosstalk ratio)

Invented by the group to allow designers to trade off 
crosstalk with insertion loss.

• Longer channels must have better control of crosstalk
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KR Transmitter output waveformKR Transmitter output waveform
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KR RX specKR RX spec
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Interference Tolerance test limitsInterference Tolerance test limits
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RX jitter tolerance test setupRX jitter tolerance test setup
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SFFSFF--8431 overview8431 overview

SFF-8431 is being defined by the Small Form Factor 8431 
group. It is primarily defined for 8 and 10G optical 
(limiting and linear), and short reach copper.

• Operates from 9.95G (SONET OC-192) to 11.1G (10G 
ethernet with G.709 FEC)
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SFP+ electrical interfaceSFP+ electrical interface
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SFP+ SERDES test boardSFP+ SERDES test board
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SFP+ module test cardSFP+ module test card
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SFP+ TX jitter specsSFP+ TX jitter specs
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SFP+ RX  specsSFP+ RX  specs
Note: D.5 describes the Dual Dirac model for jitter separation

DJ is considered non-compensable



KR equivalent RJ calculation

UI rms0.1386Calculated RJ

ps13.86Jitter

mv rms5.2Amplitude noise

mv/ps0.375Slope

ps80Tr

mv50Amplitude

UnitsValueParameter



KR vs SFP+  RJ comparison

0.28

0.28

SFP+ values

UI p-p0.26Total RJ

UI0.13Added RJ due to 
random noise

UI0.13Specified RJ

UnitsKR valuesParameters
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Excel spreadsheet DJ comparisonExcel spreadsheet DJ comparison

UIApprox .6DJ equalized by 
KR DFE

UI0.55Total KR DJ 
jitter tolerance 
after DFE

UI0.42SFP+ DJ jitter 
tolerance

UIApprox 1DJ introduced 
by KR channel

0.035DCD (KR)

UI0.115SJ (KR)

UnitsValueParameter
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Common Electrical Common Electrical 

I/F discussionI/F discussion

CEI exists between PMA and 
PMD layers. (PMAI?)

Needs to supports multiple 
PMD layers

• Optical

• Copper

Reconciliation

64B/66B PCS

FEC*

PMA

PMD

AN

MEDIUM

HIGHER LAYERS

LLC

MAC CONTROL* 

MAC

XGMII*

COMMON ELECT I/F

*OPTIONAL



What happens w/o a CEI?

OEMs will design hardware to support multiple PMDs
using integrated SERDES and SFF modules

Support for copper will have to be done via simulations of 
a combination of line card traces, SFF connectors and 
copper cables

• Testing a TP1/TP4 spec is difficult

Support for optics will be done via compliance with SFF 
specs (SFF8431)

Separate tests is not good.


