200Gbps/Lane AUI C2C Considerations

Tobey P.-R. Li, Mau-Lin Wu
MediaTek

IEEE P802.3dj Task Force
May 2023



» Ali Ghiasi — Ghiasi Quantum/Marvell
* Richard Mellitz — Samtec

* Rick Rabinovich — Keysight Technologies



OO0 0

AUl BER Status Recap
C2C Technical Considerations
Example of COM Parameters

Proposed Straw Poll



* Current focus of AUI BER targets

— Trade-off between AUI BER limit and
PMD BER limit

— Relationships among C2M BER
realistic, C2M channel characteristics,
and the C2M TX/RX complexity

* Requirement of compatible host BER
budgets for both optic and DAC to
support “universal switch port”

* This presentation will discuss the work

and decisions needed to progress C2C
interface type towards a baseline https://www.ieee802.org/3/dj/public/adhoc/electrical/23_0420/straw_polls_3df
proposal elec_adhoc 230420.pdf



https://www.ieee802.org/3/dj/public/adhoc/electrical/23_0420/straw_polls_3df_elec_adhoc_230420.pdf

Require either intermediate retimers or intra-box cabling

* Extend pluggable module range /

—  Requirement of up to 10” electrical trace for
51.2T switch with ~90x90 package per
recommendation ghiasi_3df 01 2211

e Support mezzanine card

Optical Module/Cu DAC :

Host ASIC Retimer

C2M/CR

Optical Module/ Cu DAC E

Retimer in the path for
C2M/CR : *  Optical ports: At least two AUIs (C2C+C2M) required
: *  Copper ports: At least one AUI C2C required

Retimer

: Host ASIC 15
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https://www.ieee802.org/3/df/public/22_11/ghiasi_3df_01_2211.pdf

C2C BER Consideration: ASIC-CDR Interconnection

Source: gustlin_3dj 01 2303

*  Trade-off between AUI BER limit and PMD BER limit have been illustrated in he 3df 01 2211 and ran 3dj elec 01 230420
*  MAC link latency in according to the choice of FEC architecture have been compared in brown 3dj _optx 01b 230413
e C2C AUI BER > 1E-5 should be supported by Type 2 or Type 3 PHY

- AUI BER target (per segment) <= 2E-5 can only allow up to 1 AUI per Type 1 PHY - Retimerless!!



https://www.ieee802.org/3/df/public/22_11/he_3df_01_2211.pdf
https://www.ieee802.org/3/dj/public/adhoc/electrical/23_0420/ran_3dj_elec_01_230420.pdf
https://www.ieee802.org/3/dj/public/adhoc/optics/0423_OPTX/brown_3dj_optx_01b_230413.pdf
https://www.ieee802.org/3/dj/public/23_03/gustlin_3dj_01_2303.pdf

C2C BER Consideration: ASIC-ASIC Interconnection

Type 1 PHY/BER
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C2C AUI BER <= 2E-5 can be supported by Type 1 FEC
BER target <= 1E-5: Up to 2 AUI C2C per Type 1

BER target <= 2E-5: Up to 1 AUI C2C per Type 1

Implement inner FEC at retimer may not be helpful
Increasing coding gain will accelerate data-rate requirement, especially for electrical interfaces

C2C AUI BER <= 1E-5 is recommended to support "universal port“, otherwise FEC termination required



C2C Mezzanine Channel Topology

* (C2C construction based on PCB and one Mezzanine connector taken from
mellitz 3dj 04 2303 and mellitz_3dj_elec 01 230504

—  Electrical interconnect up to 400mm

—  TPO-TP5 loss ~20.x dB with a total length of 260mm

e 802.3ck: TPO-TP5 loss 20 dB with a
total length of 250mm



https://www.ieee802.org/3/dj/public/tools/c2c/mellitz_3dj_04_2303.zip
https://www.ieee802.org/3/dj/public/adhoc/electrical/23_0504/mellitz_3dj_elec_01_230504.pdf

C2C Loss Consideration

 TPO-TP5 IL range from 7.7 to 29 dB with 50-400mm reach shown in mellitz_3dj elec_01 230504

* Package loss assumptions for 200G high radix applications

- benartsi_3df 0la 2211 uses best ABF conventional construction to lower package loss to 8+ dB

—  ghiasi_3df 01 220927 suggests using wider traces to give us the path to 6 dB package loss

- li_3dj 02 2305 extracts a reference package model from the test package with ~6 dB loss

e C2C interface complexity will be somewhere between C2M and KR/CR

* C2C die-die loss and equalization complexity would probably like...

le-5 MLSE —vVes—> 33-36dB”
YIIES
End- EC?
nd-end FEC NIO s> 40 dB** Identical to 802.3dj KR objective proposal

I

tea bl oMsE [

. . * -
FEC termination NO 33-36dB Bump-Bump IL estimated based on li_3dj 01a 2303

** Bump-Bump IL estimated based on mellitz_3dj _elec_04a_230504

9

required at retimer


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/dj/public/23_03/li_3dj_01a_2303.pdf
https://www.ieee802.org/3/dj/public/adhoc/electrical/23_0504/mellitz_3dj_elec_04a_230504.pdf

COM Simulation

Test channels (25x): mellitz_3dj _elec_01 230504
COM 4.0 used, COM spreadsheet in appendix

Exploratory of

No MLSE

Parameter  802.3ck C2C 802.3ck KR 802.3dj C2C
DER_O 1E-5 1E-4 1E-5/2E-5/1E-4
SNR_TX 33 33 33
R_LM 0.95 0.95 0.95
TXFIR Length 5 (3 pre) 5 (3 pre) 6 (4 pre)
eta 0 2E-08 8.2E-09 8.2E-09
N b 6 12 24
N_bg 0 3 6
N_bf - 3 3
N_f - 40 80
MLSE 0 0 0,1

* Changes from 802.3ck C2C are marked in green

This is NOT parameters proposal

Example parameters give > 3dB COM for

direction finding

EmDER = 1E-5
+®DER = 2E-5
DER = 1E-4
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https://www.ieee802.org/3/dj/public/adhoc/electrical/23_0504/mellitz_3dj_elec_01_230504.pdf

How to Proceed

* 802.3ck C2C direction recap
— ghiasi_3ck 01 0719 addressed C2C applications with 2 classes of BER, Loss, and equalizer complexity

—  Straw Poll #5 secured direction on the proposed C2C baseline without exceeding “end-end FEC”
capability, see lusted 3ck 02 0719

C2C-S & C2C-L

C2C-L = Use KR
https://www.ieee802.org/3/ck/public/19_07/minutes_3ck_0719.pdf



https://www.ieee802.org/3/ck/public/19_07/ghiasi_3ck_01_0719.pdf
https://www.ieee802.org/3/ck/public/19_07/lusted_3ck_02_0719.pdf
https://www.ieee802.org/3/ck/public/19_07/minutes_3ck_0719.pdf

| would support a C2C baseline operating without FEC termination, as illustrated in
lit_3dj_01a_2305, slide 7 as the initial target for investigation

Y/N/A



Appendix



Example COM Configuration for 200G/L C2C



Thank you

Questions and Discussions



