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• This presentation will update high-loss AUI baseline directions with adopted 
DER_0 value, as well as comparing technical characteristics between C2C and C2M 
in order to proceed

– BER budget partitioning

– Loss target consensus building

– Channel agreement

– Decision on MLSE

• Goals of this presentation 

– Step towards narrowing the group’s focus so that the AUI baseline proposals can 
proceed

– Not debating the high-loss AUI specification parameters at this time

Background and Introduction
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• BER related decision made in motions_3cwdfdj_2305

• 200Gbps/lane AUI DER_0 target options

– C2M and C2C AUI DER0 1.33e-5 → Comparable interface complexity between C2M and C2C

– C2M and C2C AUI DER0 2.67e-5 → ASIC-CDR links should use retimerless systems per Type I PHY

BER Status Recap

• Can all module cages accommodate host 
budgets without retimers?

• Is there any other DER0 combinations?

https://www.ieee802.org/3/dj/public/23_05/motions_3cwdfdj_2305.pdf
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• C2M bump-to-bump loss have been updated in oif2023.210

– Considering high radix system with PCB implementation

– Worst case loss is a little over 36dB

– 2/3 of channels have a loss less than 32dB

• C2C loss budget summarized in lit_3dj_01a_2305

– mellitz_3dj_elec_01_230504 contributed mezzanine 
channels of TP0-TP5 loss ~20.xdB with a total length of 
260mm

– Total package loss at two sides ~12dB

- 6-8dB package losses proposed in benartsi_3df_01a_2211, 
ghiasi_3df_01_220927, and li_3dj_02_2305

– Bump-to-bump loss ~32dB

Loss Target Update

Source: stone_3ck_01a_0518 & ghiasi_3df_01_2211

• Do we have consensus on 32dB bump-to-bump IL budget for high-loss C2M and C2C?

https://www.ieee802.org/3/dj/public/23_05/lit_3dj_01a_2305.pdf
https://www.ieee802.org/3/dj/public/adhoc/electrical/23_0504/mellitz_3dj_elec_01_230504.pdf
https://www.ieee802.org/3/df/public/22_11/li_3df_02_2211.pdf
https://www.ieee802.org/3/df/public/22_10/22_0927/ghiasi_3df_01_220927.pdf
https://www.ieee802.org/3/dj/public/23_05/li_3dj_02_2305.pdf
https://www.ieee802.org/3/ck/public/18_05/stone_3ck_01a_0518.pdf
https://www.ieee802.org/3/df/public/22_11/ghiasi_3df_01_2211.pdf
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• COM 4.0 used, test channels and spreadsheet in appendix

• For 32dB links, EQ length of 24+18 and eta_0 of 8.2e-9 are 
several time power-consuming than the practical receiver 

• MLSE is needed to make most of the channels work, 
regardless of DER0 target

Reference RX Consideration

Parameter
802.3ck 

C2M
802.3ck 

C2C
802.3ck 

CR
802.3ck 

KR
Exploratory of 

802.3dj AUI
DER_0 1E-5 1E-5 1E-4 1E-4 1.33E-5/2.67E-5

SNR_TX 32.5 33 32.5 33 33
R_LM 0.95 0.95 0.95 0.95 0.95

TxFIR Length 4 (2 pre) 5 (3 pre) 5 (3 pre) 5 (3 pre) 6 (4 pre)
eta_0 4.10E-08 2E-08 9E-09 8.2E-09 8.2E-09
N_b 4 6 12 12 24

N_bg 0 0 3 3 6
N_bf - - 3 3 3
N_f - - 40 40 60

MLSE - - - - 0

C2M

C2C

• Are those channels representative and qualified?
• Should we adopt MLSE as part of ref RX for high-loss AUI?
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Noise Distribution

*DER_0 = 1.33e-5
*Bump-to-bump IL <= 32dB

C
2

C
C

2
M

Channel sorted by IL

• Medium loss AUI will suffer from reflections
• High loss AUI will suffer from signal swing reduction and noise enhancement
• C2C reflection is generally worse than that of C2M 
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• Different constraints between paddle card for 
module and the mezzanine card for C2C 

• Mezzanine connector is more configurable than a 
standardized form factor OSFP

• C2C could have two extra vias 

• Receiver package assumption

– C2M channels do not have much reflections near the 
module device

– HCB is assumed with ideal T-line loss, instead of 
actual module design

C2M vs C2C Channel Characteristic

C2M/CRC2C

C2M

Host ASIC

Retimer

Optical Module/ Cu DAC

Mezzanine

Host ASIC Retimer
C2C C2M/CR

Optical Module/Cu DAC

C2M C2C
z_p (TX) [ 15 30; 1 1; 1 1; 0.5 0.5] [ 12 31; 1 1; 1 1; 0.5 0.5]

z_p (NEXT) [8 8; 0 0; 0 0; 0 0] [ 11 29; 1 1; 1 1; 0.5 0.5]
z_p (FEXT) [ 15 30; 1 1; 1 1; 0.5 0.5] [ 12 31; 1 1; 1 1; 0.5 0.5]
z_p (RX) [8 8; 0 0; 0 0; 0 0] [ 11 29; 1 1; 1 1; 0.5 0.5]

DER0 = 1.33e-5

• Do we agree on channels and endpoint assumptions
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• Loss target for 200Gbps/Lane high loss C2M have been updated from 36dB to 32dB based 
on channel optimization 

• Recommend that 802.3dj C2C shall address the bump-to-bump loss of 32dB

• MLSE is required to make most of the available channels work regardless of DER0 target

• For an AUI baseline proposal we need to agree on channels and endpoint assumptions

• Next step is to evaluate AUI baseline with updated channels and a proper receiver 
impairment/margin allocation

– Plan to have AUI baseline proposal for the July 2023 plenary session

– Please reach out to us to get involved in the suggested directions of DER0 target, loss target, and 
reference receiver

Summary



Appendix
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Channel List

Application Contribution

C2M

akinwale_3df_01_2209

akinwale_3df_02_2209

akinwale_3df_03_2209

rabinovich_3df_01_2209

rabinovich_3df_02_2209

rabinovich_3dj_02_230116

rabinovich_3dj_03_230116

Shanbhag_3dj_03_2305

C2C mellitz_3dj_elec_01_230504

https://www.ieee802.org/3/df/public/tools/c2m/akinwale_3df_01_2209.zip
https://www.ieee802.org/3/df/public/tools/c2m/akinwale_3df_02_2209.zip
https://www.ieee802.org/3/df/public/tools/c2m/akinwale_3df_03_2209.zip
https://www.ieee802.org/3/df/public/tools/c2m/rabinovich_3df_01_2209.zip
https://www.ieee802.org/3/df/public/tools/c2m/rabinovich_3df_02_2209.zip
https://www.ieee802.org/3/dj/public/tools/c2m/rabinovich_3dj_02_230116.zip
https://www.ieee802.org/3/dj/public/tools/c2m/rabinovich_3dj_03_230116.zip
https://www.ieee802.org/3/dj/public/tools/c2m/shanbhag_3dj_03_2305.zip
https://www.ieee802.org/3/dj/public/adhoc/electrical/23_0504/mellitz_3dj_elec_01_230504.pdf
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Example COM Configuration for 200Gbps/L C2M 



14

Example COM Configuration for 200Gbps/L C2C 



Thank you 
Questions and Discussions


