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Agenda 

• Propose objectives for backplane PHYs. 
• Propose objectives for copper cable PHYs. 
• Goal is to approve objectives at the January meeting with 
no TBD values, but with the possible intention of adding 
necessary details at the March meeting. 
 

• The presentation is not intended to promote: 
– which data rates should have backplane or cable objectives 
– what particular length each objective should support 
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Parameters to consider in the objectives 

• Medium 
– printed circuit board backplane 
– twinaxial copper cables 

• Data rate 
– one-lane 50 Gb/s 
– two-lane 100 Gb/s 
– four-lane 200 Gb/s 

• Reach 
– for backplane 

• reach in physical length, e.g., 1 m 
• reach in insertion loss, e.g., 32 dB at Nyquist 

– for twinaxial copper cable 
• reach in physical length, e.g., 3 m 

– leaving reach for task force to define is not an option 
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Consensus survey numbers 

• Survey monkey results were published from Mark Nowell. 

50 Gb/s Ethernet Study Group and Next Generation 100 Gb/s and 200 Gb/s Ethernet Study Group 

50 Gb/s 100 Gb/s 200 Gb/s 

from: http://www.ieee802.org/3/50G/public/adhoc/archive/nowell_010616_50GE_NGOATH_adhoc.pdf 

Marginal consensus 
for inclusion? 

Concern about form 
of objectives? 

http://www.ieee802.org/3/50G/public/adhoc/archive/nowell_010616_50GE_NGOATH_adhoc.pdf
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Consensus survey comments 

50 Gb/s Ethernet Study Group and Next Generation 100 Gb/s and 200 Gb/s Ethernet Study Group 

from: http://www.ieee802.org/3/50G/public/adhoc/archive/nowell_010616_50GE_NGOATH_adhoc.pdf 

50 Gb/s 

100 Gb/s 

200 Gb/s 

Observation: Common theme is concern for choice of backplane insertion loss number. 

http://www.ieee802.org/3/50G/public/adhoc/archive/nowell_010616_50GE_NGOATH_adhoc.pdf
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Length considerations for objectives 
•For backplane opposing views on reach have 
been stated 
– view #1: need 32 dB based on channels in real systems 
– view #2: 32 dB is impractical, 28 to 30 dB or less is more 

realistic 
– need to arrive at mutually acceptable value 

•For copper cable, historically… 
– physical length of 3 m is important 
– backplane PMD specifications assumed for end to end 

channel 
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Length trade offs for objectives 
• Choice of reach impacts net system cost, power, and 
density. 

• Shorter reach backplane PHY 
– for shorter channels, impact is lower power 
– for longer channels, retimers are needed; impact is higher 

cost, more components 
– for copper cables, might not get the 3 m reach that is 

historically required 
• Longer reach backplane PHY 

– for shorter channels, impact is more power 
– for longer channels, fewer channels need retimers; impact 

is lower net system cost and fewer components 
• A trade off requires considerable analysis and discussion. 
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Backplane Objectives, Possible Forms 

• Base template 
– Define a <rate> PHY for operation over a printed circuit 

board backplane with <details>. 
• <rate> 

– “one-lane 50 Gb/s” 
– “two-lane 100 Gb/s” 
– “four-lane 200 Gb/s” 

• <details>, common to all rates 
– “<blank>”, i.e., no reach specified, to be addressed by March 
– “channel insertion loss of up to at least <IL>” 

• <IL> 
– “TBD dB at 13.3 GHz”, e.g., TBD is 28, 30, 32, other value? 
– other form? 
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Copper Cable Objectives, Possible Forms 

• Base template 
– Define a <rate> PHY for operation over copper twinaxial 

cables <details>. 
• <rate> 

– “one-lane 50 Gb/s” 
– “two-lane 100 Gb/s” 
– “four-lane 200 Gb/s” 

• <details>, common to all rates 
– “<blank>”, i.e., no reach specified, to be addressed by March 
– “consistent with lengths up to at least <distance>” 

• <distance> 
–  “TBD m”, e.g., TBD = 2.5, 3, other value? 
– other from? 
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Proposal objective forms, final form 

• For 50G 
– Define a one-lane 50 Gb/s PHY for operation over copper twinaxial cables 

consistent with lengths up to at least TBD m. 
– Define a one-lane 50 Gb/s PHY for operation over a printed circuit board 

backplane with a channel insertion loss of up to at least TBD dB at 13.3 
GHz. 

• For 100G 
– Define a two-lane 100 Gb/s PHY for operation over copper twinaxial cables 

consistent with lengths up to at least TBD m. 
– Define a two-lane 100 Gb/s PHY for operation over a printed circuit board 

backplane with a channel insertion loss of up to at least TBD dB at 13.3 
GHz. 

• For 200G 
– Define a four-lane 200 Gb/s PHY for operation over copper twinaxial cables 

consistent with lengths up to at least TBD m. 
– Define a four-lane 200 Gb/s PHY for operation over a printed circuit board 

backplane with a channel insertion loss of up to at least TBD dB at 13.3 
GHz. 
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Proposal objective forms, remove controversial 
details 
• For 50G 

– Define a one-lane 50 Gb/s PHY for operation over copper twinaxial cables 
consistent with lengths up to at least TBD m. 

– Define a one-lane 50 Gb/s PHY for operation over a printed circuit board 
backplane with a channel insertion loss of up to at least TBD dB at 13.3 
GHz. 

• For 100G 
– Define a two-lane 100 Gb/s PHY for operation over copper twinaxial cables 

consistent with lengths up to at least TBD m. 
– Define a two-lane 100 Gb/s PHY for operation over a printed circuit board 

backplane with a channel insertion loss of up to at least TBD dB at 13.3 
GHz. 

• For 200G 
– Define a four-lane 200 Gb/s PHY for operation over copper twinaxial cables 

consistent with lengths up to at least TBD m. 
– Define a four-lane 200 Gb/s PHY for operation over a printed circuit board 

backplane with a channel insertion loss of up to at least TBD dB at 13.3 
GHz. 
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Proposal objective forms,  short term 
compromise 
• These forms would be a baseline goal for this meeting. 

– More details can be added if agreement can be reached at this meeting. 
• For 50G 

– Define a one-lane 50 Gb/s PHY for operation over copper twinaxial cables. 
– Define a one-lane 50 Gb/s PHY for operation over a printed circuit board 

backplane. 
• For 100G 

– Define a two-lane 100 Gb/s PHY for operation over copper twinaxial cables. 
– Define a two-lane 100 Gb/s PHY for operation over a printed circuit board 

backplane. 
• For 200G 

– Define a four-lane 200 Gb/s PHY for operation over copper twinaxial cables. 
– Define a four-lane 200 Gb/s PHY for operation over a printed circuit board 

backplane 
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