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• Overview of 802.3 copper modeling
• 40GBASE-T PHY-Channel

Discussion
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Source: http://www.ieee802.org/3/10GBT/public/jan03/index.html
10GBASE-T Physical Layer Specifications
diminico_1_0103.pdf

1000BASE-T cabling channels



4
40GBASE-T Channel modeling ad hoc

Matlab code 3 dB margin

Source: http://www.ieee802.org/3/10GBT/public/jan03/index.html
10GBASE-T Physical Layer Specifications
diminico_1_0103.pdf
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Matlab code 10 dB margin

Source: http://www.ieee802.org/3/10GBT/public/jan03/index.html
10GBASE-T Physical Layer Specifications
diminico_1_0103.pdf
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Source: http://www.ieee802.org/3/10GBT/public/sep03/diminico_1_0903.pdf
10GBASE-T Objectives 
diminico_1_0903.pdf

10GBASE-T model assumptions 
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10GBASE-T supporting presentations

Source: http://www.ieee802.org/3/10GBT/public/sep03/diminico_1_0903.pdf
10GBASE-T Objectives 
diminico_1_0903.pdf
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10GBASE-T power consumption and complexity

Source: http://www.ieee802.org/3/10GBT/public/sep03/diminico_1_0903.pdf
10GBASE-T Objectives 
diminico_1_0903.pdf
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Channel Operating Margin – 100GBASE-CR4
•The channel operating margin (COM) for the channel between TP0 and TP5, 
computed using the procedure in 93A and the parameters in Table 93–9, is 
recommended to be greater than or equal to 3 dB.
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Channel Operating Margin

•The channel operating margin (COM) is a figure of merit for a 
channel utilizing reference transmitter/receiver performance 
characteristics. The reference transmitter/receiver block 
represents a minimum expected capability.

•This method is complemented by appropriate TX and RX 
compliance tests.

•A channel with positive COM is considered likely to 
operate with a minimally compliant transmitter and receiver.
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Channel Operating Margin
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Channel Operating Margin Parameters – WGB D2.0
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•Revisions to working group ballot D2.0

•Normative requirements for Insertion Loss Deviation, Integrated Crosstalk 
Noise, and fitted insertion loss coefficients replaced with a COM specification 
for the cable assembly.

Cable assembly COMS
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•92.10.8 Channel operating margin
The performance of the cable assembly is evaluated using the channel 
operating margin (COM) procedure in 93A and the parameters in Table 93-9 
plus the additional PCB loss parameters. The cable assembly (COM) is 
derived from the cable assembly scattering parameter measurements of 
the insertion loss of a receive lane and the four individual pair to-pair 
differential NEXT losses and three individual pair-to-pair differential FEXT 
losses that can couple into a receive lane.

•The channel insertion loss between TP0 and TP5 for the cable assembly 
(COM) consists of the cable assembly insertion loss measurement and an
insertion loss allocation of 6.26 dB for TPO to MDI and 6.26 dB for TP5 to 
MDI to account for the transmitter and receiver PCB insertion losses and the 
additional MDI insertion loss.

•The cable assembly (COM) shall be greater than or equal to 4 dB.

Channel Operating Margin – cable assembly
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Source: http://www.ieee802.org/3/bj/public/mar12/diminico_01a_0312.pdf
IEEE 802.3bj: 100GBASE-CR4 Test Points and Parameters
diminico_1a_0312.pdf

Host PCB loss allocation 
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Source: http://www.ieee802.org/3/bj/public/mar12/diminico_01a_0312.pdf
IEEE 802.3bj: 100GBASE-CR4 Test Points and Parameters
diminico_1a_0312.pdf

Host loss budgets 
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802.3bj - Channel loss budget
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1.17 dB min 
6.81 dB max

1.17 dB min 
6.81 dB max

1.87 dB

Tx and Rx function models

•Tx and Rx function models validated at TP2 
and TP3



19
40GBASE-T Channel modeling ad hoc

Transmitter at TP2 characteristics

•Tx and Rx function models validated at TP2  and TP3
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Receiver at TP3 characteristics

•Tx and Rx function models validated at TP2  and TP3
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100GBASE-CR4 - Receiver interference tolerance
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Noise sources*

*Material extracted from:>> A method for evaluating channels, Charles Moore, Avago Technologies, 
Adam Healey, LSI Corporation 
100 Gb/s Backplane and Copper Study Group Singapore, March 2011 
http://www.ieee802.org/3/100GCU/public/mar11/moore_01_0311.pdf
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Residual inter-symbol interference*

*Material extracted from:>> A method for evaluating channels, Charles Moore, Avago Technologies, 
Adam Healey, LSI Corporation
100 Gb/s Backplane and Copper Study Group Singapore, March 2011 
http://www.ieee802.org/3/100GCU/public/mar11/moore_01_0311.pdf

•Residual inter-symbol interference
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802.3ba Integrated crosstalk noise
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802.3ba Cable assembly ICN 
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Source: http://www.ieee802.org/3/hssg/public/nov06/diminico_02_1106.pdf
Feasibility of a 100 Gb/s copper interconnect
diminico_02_1106.pdf

Feasibility of a 100 Gb/s copper interconnect
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Source: http://www.ieee802.org/3/hssg/public/nov06/diminico_02_1106.pdf
Feasibility of a 100 Gb/s copper interconnect
diminico_02_1106.pdf

Feasibility of a 100 Gb/s copper interconnect
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Source: George Zimmerman contributed analysis  
http://www.ieee802.org/3/hssg/public/nov06/diminico_02_1106.pdf
Feasibility of a 100 Gb/s copper interconnect
diminico_02_1106.pdf

Feasibility of a 100 Gb/s copper interconnect
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40GBASE-T Link segment

MDI MDI4 balanced twisted pairs  

Mag PCB
RX

FunctionPCB Mag
TX

Function

40GBASE-T PHY-Channel 

40GBASE-T PHY- Channel 

PHY-Channel
•MDI/Magnetics
•Host PCB
•Link segment - based upon copper media specified by ISO/IEC JTC1/SC25/WG3 
and TIA TR42.7 

–4 pair, balanced twisted-pair copper cabling
–Up to 2 connectors 
–Up to at least 30 meters

Modeling to optimize PHY and PHY-channel performance 
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Source: http://www.ieee802.org/3/bq/public/channelmodeling/index.html
Potential Path Forward for Channel Modeling Ad Hoc - updated during meeting 
zimmerman_02_0513_40GBTah.pdf

Channel Model Ad Hoc - Proposal for Path Forward
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Source: http://www.ieee802.org/3/bq/public/channelmodeling/index.html
Potential Path Forward for Channel Modeling Ad Hoc - updated during meeting -
zimmerman_02_0513_40GBTah.pdf

Channel Model Ad Hoc - Proposal Channel Configurations


