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Purpose

Required SNR and margin 

Considerations for the insertion loss and noise budgets 
based on PHY-channel component measurements received
and cabling specifications. 

Tx/Rx (Host) PCB loss
Magnetics/MDI
Link segment
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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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Required SNR

Source: dabiri_01a_0113_NGBT

Source: dabiri_01a_0113_NGBT

Source: grimwood_01a_0113_NGBT.pdf
Source: zimmerman_01a_0113_NGBT.pdf
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Required SNR

22.05222.054

24.201.7524.203.5

27.071.527.073

31.081.2531.082.5

37.10137.102

47.140.7547.141.5

Required 
SNRGHz

Required 
SNRGbD

•Required Saltz SNR 
10 Gb/s Shannon capacity
Gap to capacity = 4 dB , Operating Margin = 3 dB 
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PHY-Channel Insertion Loss

PHY-Channel Insertion Loss
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40GBASE-T PHY-Channel IL

•IL PCB model 8in-30 mil and IL transformer track
to 1.5 GHz 
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Link Segment IL and Alien Crosstalk
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Link Segment Insertion Loss and AXT

SALZ SNR = 27.9 dB, integration BW=2 GHz: 
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ICM Characteristics

Transformer PSNEXT 
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PSNEXT Loss
 SDD12-NEXT

 SDD13-NEXT

 SDD14-NEXT
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•ICM return loss and PSNEXT compared to Link Segment Limits
•Transformer models dominate PHY-Channel performance
•Scaling Link Segment measurements will result in small changes in 
performance results relative to ICM

MagJack Return Loss
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PCB Characteristics – 8in – 15mil isolation 

PCB PSNEXT
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 SDD11-STUP1-8in-15mil
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 SDD88-STUP1-8in-15mil 

PCB Insertion Loss
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PHY-Channel Insertion Loss – Impact of ICM 

PHY-Channel – concatenated s-parameters

PHY-Channel IL 8in-3m-24m-3m-8in 
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 SDD15- 8in- 3m- 24m- 3m- 8in- ICM
 SDD51- 8in- 3m- 24m- 3m- 8in- ICM
 SDD26- 8in- 3m- 24m- 3m- 8in- ICM
 SDD62- 8in- 3m- 24m- 3m- 8in- ICM
 SDD37- 8in- 3m- 24m- 3m- 8in- ICM
 SDD73- 8in- 3m- 24m- 3m- 8in- ICM
 SDD48- 8in- 3m- 24m- 3m- 8in- ICM
 SDD84- 8in- 3m- 24m- 3m- 8in- ICM
 SDD15- 8in- 3m- 24m- 3m- 8in- NO ICM
 SDD51- 8in- 3m- 24m- 3m- 8in- NO ICM
 SDD26- 8in- 3m- 24m- 3m- 8in- NO ICM
 SDD62- 8in- 3m- 24m- 3m- 8in- NO ICM
 SDD37- 8in- 3m- 24m- 3m- 8in- NO ICM
 SDD73- 8in- 3m- 24m- 3m- 8in- NO ICM
 SDD48- 8in- 3m- 24m- 3m- 8in- NO ICM
 SDD84- 8in- 3m- 24m- 3m- 8in- NO ICM
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PHY-Channel Insertion Loss – Impact of ICM 

PHY-Channel – concatenated s-parameters

PHY-Channel IL 2in-0.5m-3m-0.5m-2in
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 SDD48-2in-0.5m-3m-0.5m-2in-ICM

 SDD84-2in-0.5m-3m-0.5m-2in-ICM

 SDD15-2in-0.5m-3m-0.5m-2in-NO ICM

 SDD51-2in-0.5m-3m-0.5m-2in-NO ICM

 SDD26-2in-0.5m-3m-0.5m-2in-NO ICM

 SDD62-2in-0.5m-3m-0.5m-2in-NO ICM

 SDD37-2in-0.5m-3m-0.5m-2in-NO ICM

 SDD73-2in-0.5m-3m-0.5m-2in-NO ICM

 SDD48-2in-0.5m-3m-0.5m-2in-NO ICM

 SDD84-2in-0.5m-3m-0.5m-2in-NO ICM
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PHY-Channel Return Loss – Impact of ICM 

PHY-Channel – concatenated s-parameters

PHY-Channel RL 8in-3m-24m-3m-8in
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 SDD11- 8in- 3m- 24m- 3m- 8in- ICM

 SDD33- 8in- 3m- 24m- 3m- 8in- ICM

 SDD88- 8in- 3m- 24m- 3m- 8in- ICM

 SDD44- 8in- 3m- 24m- 3m- 8in- ICM

 SDD77- 8in- 3m- 24m- 3m- 8in- ICM

 SDD55- 8in- 3m- 24m- 3m- 8in- ICM

 SDD66- 8in- 3m- 24m- 3m- 8in- ICM

 SDD22- 8in- 3m- 24m- 3m- 8in- ICM

 SDD11- 8in- 3m- 24m- 3m- 8in- NO ICM

 SDD55- 8in- 3m- 24m- 3m- 8in- NO ICM

 SDD22- 8in- 3m- 24m- 3m- 8in- NO ICM

 SDD66- 8in- 3m- 24m- 3m- 8in- NO ICM

 SDD33- 8in- 3m- 24m- 3m- 8in- NO ICM

 SDD77- 8in- 3m- 24m- 3m- 8in- NO ICM

 SDD44- 8in- 3m- 24m- 3m- 8in- NO ICM
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PHY-Channel Return Loss – Impact of ICM 

PHY-Channel – concatenated s-parameters

PHY-Channel RL 2in-0.5m-3m-0.5m-2in
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 SDD11-2in-0.5m-3m-0.5m-2in-NO ICM

 SDD55-2in-0.5m-3m-0.5m-2in-NO ICM

 SDD22-2in-0.5m-3m-0.5m-2in-NO ICM

 SDD66-2in-0.5m-3m-0.5m-2in-NO ICM

 SDD33-2in-0.5m-3m-0.5m-2in-NO ICM

 SDD77-2in-0.5m-3m-0.5m-2in-NO ICM

 SDD44-2in-0.5m-3m-0.5m-2in-NO ICM

 SDD88-2in-0.5m-3m-0.5m-2in-NO ICM

 SDD11-2in-0.5m-3m-0.5m-2in-ICM

 SDD55-2in-0.5m-3m-0.5m-2in-ICM

 SDD22-2in-0.5m-3m-0.5m-2in-ICM

 SDD66-2in-0.5m-3m-0.5m-2in-ICM

 SDD33-2in-0.5m-3m-0.5m-2in-ICM

 SDD77-2in-0.5m-3m-0.5m-2in-ICM

 SDD44-2in-0.5m-3m-0.5m-2in-ICM

 SDD88-2in-0.5m-3m-0.5m-2in-ICM
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Summary
Required SNR and margin reviewed

PHY-channel concatenated from component  
measurements/modeled presented.

Tx/Rx (Host) PCB loss
Magnetics/MDI
Link segment

ICM contribution to PHY-channel IL and RL considered. 

Concatenating scaled cabling (link segment) 
measurement data may exhibit only small changes in PHY-
channel transmission characteristics and performance 
relative to ICM. 


