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• This presentation is the update to lit_3dj_elec_01_230622 with

– COM analysis using the revised and new channels

– Trending direction of reference receiver 

• This presentation will focus on the following topics of high-loss AUI 
baseline 

– BER budget partitioning

– AUI loss target

– Reference receiver architecture

Background and Introduction

https://www.ieee802.org/3/dj/public/adhoc/electrical/23_0622/lit_3dj_elec_01_230622.pdf
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• DER0 value of 2.67e-5 was adopted for the 
higher-loss AUIs within a PHY

– See motion #8, motions_3cwdfdj_2305

– This is equivalent to random BER of 2e-5, or 
measured BER of 4e-5 with precoding ON

- See slide 5, ran_3dj_02_2305

• ran_3dj_elec_02_230622 proposed the BER 
budget division between C2C and C2M

• lit_3dj_elec_01_230622 has shown a ~0.34dB 
dCOM between DER0 of 1.33e-5 and 2.67e-5

BER Status Recap

https://www.ieee802.org/3/dj/public/23_05/motions_3cwdfdj_2305.pdf
https://www.ieee802.org/3/dj/public/23_05/ran_3dj_02_2305.pdf#page=5
https://www.ieee802.org/3/dj/public/adhoc/electrical/23_0622/ran_3dj_elec_02_230622.pdf
https://www.ieee802.org/3/dj/public/adhoc/electrical/23_0622/lit_3dj_elec_01_230622.pdf
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• C2M bump-to-bump loss have been updated in 
kareti_3dj_01_2307

– 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 Updates

Source: stone_3ck_01a_0518 & ghiasi_3df_01_2211

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

• Exploratory of reference receiver for 802.3dj AUIs

Reference Parameter Highlights 

Parameter 802.3ck C2M 802.3ck C2C 802.3ck CR 802.3ck KR
Multi-tap 

DFE
1-tap DFE      

+ FFE
1-tap MLSE    

+ FFE
DER_0 1E-5 1E-5 1E-4 1E-4 1.33E-5 1.33E-5 1.33E-5

SNR_TX 32.5 33 32.5 33 33 33 33
R_LM 0.95 0.95 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) 6 (4 pre) 6 (4 pre)
eta_0 4.10E-08 2E-08 9E-09 8.2E-09 8.2E-09 1.25E-08 1.25E-08
N_b 4 6 12 12 24 1 1

b_max(1) 0.4 0.65 0.85 0.85 0.75 0.75 0.75
ffe_pre_tap_len - - - - 0 4 4
ffe_post_tap_len - - - - 0 24 24

N_bg 0 0 3 3 6 6 6
N_bf - - 3 3 3 3 3
N_f - - 40 40 80 60 60

MLSE - - - - 0 0 1
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• DER0 of 2.67e-5 generally improves SNR ~0.34dB from DER0

of 1.33e-5

• RX architecture with multi-tap DFE is challenging to support 
the proposed IL target, regardless of DER0 value, due to

– Reflections 

– Signal swing reduction in handling pre-cursor ISI

• MLSE will be required in the baseline equalizer if we

– Adopt AUI loss budget as 36 dB 

– Allow highly reflective channels  

• Suggest to define AUI C2C and C2M based on 32dB loss 
target with receiver architecture of “1-tap DFE + FFE”

– More details on the RxFFE implementation need further study, 
as proposed by mellitz_3dj_01_2307

Direction of Reference RX Architecture

C2C

C2M

Reflections

Decreased 
signal swing

* DER0= 1.33e-5

https://www.ieee802.org/3/dj/public/23_07/mellitz_3dj_01_2307.pdf
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• Medium loss AUIs will suffer from 
far-end reflections

→ Define proper channel spec or use 
longer EQ length

• High loss AUI will suffer from signal 
swing reduction and noise 
enhancement

→ Use RxFFE to mitigate pre-cursor ISI

Residual ISI Distribution: DFE- vs FFE-based Receiver

Channel sorted by IL

C
2

C
C

2
M

Channel sorted by IL

1-tap DFE + FFEMulti-tap DFE

• Two receiver architectures are compared under 
the identical noise assumption and equalization length 



10

• Recommend a maximum die-to-die IL of 32dB for high-loss AUI C2C and C2M

• Recommend a reference RX architecture with “1-tap DFE + FFE” to support the proposed 
loss target for high-loss AUIs, regardless of DER0 target 

• Next step

– Considering the necessity of low-loss AUI specification

– More works required to complete RxFFE functionality in COM

– Identify the key reference parameters based on a selected subset of representative channels

• Straw Poll requested to TF leadership on the 

– Die-die IL target for C2C and C2M

– Direction of reference receiver architecture

Summary & Proposal 



Appendix
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Channel List

Application Contribution

C2M

rabinovich_3df_01_2209

rabinovich_3df_02_2209

rabinovich_3dj_02_230116

rabinovich_3dj_03_230116

Shanbhag_3dj_03_2305

akinwale_3dj_02_2307 

akinwale_3dj_03_2307 

akinwale_3dj_04_2307 

lim_3dj_01_230629

lim_3dj_02_230629

C2C mellitz_3dj_elec_01_230504

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/tools/c2m/akinwale_3dj_02_2307.zip
https://www.ieee802.org/3/dj/public/tools/c2m/akinwale_3dj_03_2307.zip
https://www.ieee802.org/3/dj/public/tools/c2m/akinwale_3dj_04_2307.zip
https://www.ieee802.org/3/dj/public/tools/c2m/lim_3dj_01_230629.zip
https://www.ieee802.org/3/dj/public/tools/c2m/lim_3dj_02_230629.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 
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Example COM Configuration for 200Gbps/L C2C 



Thank you 
Questions and Discussions


