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Agenda

• P802.3bs Objectives

• System Applications

• Reach vs IL

• Trade Offs

• Q&A
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P802.3bs Objectives

Provide physical layer specifications which support link distances of:

• At least 100 m over MMF 

• At least 500 m over SMF 

• At least 2 km over SMF 

• At least 10 km over SMF
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* From goergen_03_1024_elect.pdf



System’s Applications
(
fro

m
 N

o
w

e
ll_

0
1
_
0
1
1
2

� Speed has quadrupled but connectivity reaches are the same 

The success of a standard is measured on how comprehensive it is
and how many projects/designs will adopt it
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Example Applications (1)

• Chip-to-Chip channel - single-board 

10-16”

1-3”

Notice the range of applications within the same board.

Cisco Example

• Chip-to-Chip channel –

multi-board (1 connector) 
10-16”

Mother board

Daughter board

2-8”
4-10”

Mother board

Daughter board
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Example Applications (2)

Chip-to-Chip channel - single board                  Chip-to-Chip channel - multi-board (1 connector) 

~ 10”

Alcatel-Lucent Enterprise Channels

~ 6.7”

4.6 “ to 5.9”
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Host 

Board



Example Applications (3)

Chip-to-QSFP28 Module (SMT)  

Alcatel-Lucent Enterprise Channel
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3”

1.5”

As seen in nicholl_01_1111… and previously in nicholl_01_0708

Chip-to-module can be 1.5-8” depending on the module/interface.



Design Choice Assumptions

• Materials

• Greater materials exist (have you heard of Megtron 7?)…

• Lower laminates Dk helps, now, copper roughness main IL  

contributor

• But that doesn’t mean the general industry can use them!

• Same consistent pressure to use cost effective materials• Same consistent pressure to use cost effective materials

• Used various Improved FR4 and better

• Trace width

• Design restrictions range

• Used 4-5mil to balance optimism/pessimism

• Cu Roughness

• Med roughness has become mainstream
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Material and Cost Restrictions Still Exist

Losses calculated with DkDf model. 

Represents a range of realistic Line Card 

material and design rules -- Not all 

combinations of trace width/Cu 

roughness/material are shown.

At 12.89GHz…    

0.85 -1.72dB/in

At 25.78GHz…    

1.49 -3.23dB/in
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• To hold broad market potential, we need to be mindful of the wide 

range of applications that will use this spec.

• Insertion loss is not the only metric; Be cautious to limit the loss 

curves too much as rough Cu and dielectric loss is unavoidable.

• Are there other areas we can find margin or restrict bad designs?

Where Do We Go From Here?

• Are there other areas we can find margin or restrict bad designs?

• Channel reflection/ILD

• Silicon side – What equalizations could help open the eye?  -- Is 

there untapped potential available here??
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Thank you !
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Material Properties Used in Material/Loss Slide 

12 | CAUI-4 Options | May 14,2013 



Material Properties Used in Material/Loss Slide 
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Material Properties Used in Material/Loss Slide 
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Material Properties Used in Material/Loss Slide 
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16 | CAUI-4 Options | August 9,2012 

www.cisco.com


