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40GBASE-T Channel modeling ad hoc

•Specifications for 40GBASE-T 
‒PHY-channel insertion loss budget 
Host loss budget 
PCB- trace length and material  
Magnetics/MDI

Link segment insertion loss

Purpose
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40GBASE-T Link segment

MDI MDI4 balanced twisted pairs  
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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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802.3bj - Channel loss budget
•100GBASE-CR4 channel loss budget

‒ 5 m cable assembly
‒ 4” host trace - ~1.5924 @ 12.89 GHz 



5
40GBASE-T Channel modeling ad hoc

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

802.3bj - Host loss budgets 
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802.3bj – Host PCB losses

CiscoElizabeth Kochuparambil
Joel Goergen

Proposal for Defining Material 
Loss
26-Jan 12 
http://www.ieee802.org/3/bj/public/jan12/kochuparambil_01a_0112.pdf
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802.3bj – Host PCB losses

CiscoElizabeth Kochuparambil
Joel Goergen

Proposal for Defining Material 
Loss
26-Jan 12 
http://www.ieee802.org/3/bj/public/jan12/kochuparambil_01a_0112.pdf
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802.3bj – Host PCB losses

CiscoElizabeth 
Kochuparambil
Joel Goergen

Proposal for Defining 
Material Loss
26-Jan 12 

http://www.ieee802.org/3/bj/public/jan12/kochuparambil_01a_0112.pdf
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802.3ap – ~~Host PCB losses

CiscoElizabeth 
Kochuparambil
Joel Goergen

Proposal for Defining 
Material Loss
26-Jan 12 

http://www.ieee802.org/3/bj/public/jan12/kochuparambil_01a_0112.pdf
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Amax(f)-802.3ap (dB/in)
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802.3bq – Host PCB losses

802.3ap
PCB up to at least 1 m
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802.3bq – Host PCB losses

Improved FR4 - Insertion Loss
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Category 8 (d0.7) – Channel Insertion Loss
schematic representation of a backbone channel test configuration

Channel insertion loss = 2*connecting hardware IL+ Cable IL +ILDchannel

Cable (100m) =    1≤f≤2000 (TBD) = 1.8*sqrt(f)+0.005*f+(0.25/sqrt(f)) (TBD)

Connecting Hardware= 
1≤f≤500 (TBD)           0.02*sqrt(f) (TBD)
500<f≤2000 (TBD)    0.008*sqrt(f)+0.00029*f+0.5*10^(-6)*f^2 (TBD)

Patch cord cable = 1.2*(cable IL) (TBD)

ILDchannel = 0.0324 *sqrt(fMHz) (TBD)
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Category 8 (d0.7) – Channel IL – 30m – 3m-24m-3m

Category 8  - 30 meter Channel Insertion Loss
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MDI (Medium Dependent Interface)

40GBASE-T Link segment

MDI MDI4 balanced twisted pairs  
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Function

40GBASE-T PHY-Channel 

Category 8 (d0.7) Connecting Hardware IL = 
1≤f≤500 (TBD)          0.02*sqrt(f) (TBD)
500<f≤2000 (TBD)    0.008*sqrt(f)+0.00029*f+0.5*10^(-6)*f^2 (TBD)

Category 8 (d0.7) connecting hardware IL
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Not including magnetic’s
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Category 6A measurements

Source: diminico_01_1112_ngbt.pdf
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Category 6A measurements

Source: diminico_01_1112_ngbt.pdf
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•Specifications for 40GBASE-T 
‒PHY-channel insertion loss budget 
Host loss budget 
PCB- trace length and material  
Magnetics/MDI (open)

Link segment insertion loss

Summary


