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Overview

❑ COM settings and configurations

❑ Highlights of Kareti and Weaver channels

❑ COM results by adding PCB trace

❑ Module plug losses

❑ C2M limits

❑ Summary.
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COM Key Settings

❑ Analysis is preliminary based on recently released COM 4.6Beta4
– All results with MMSE local search taking ~5 min each by constraining CTLE and TX FFE tap ranges

❑ Key COM parameters
– TX FFE configuration: 2 pre taps with one post, for configuration investigated pre/post taps were all 0
– ASIC 45 mm Package B (high loss) 
– CDR package 8 mm

❑ COM equalizer as adopted in lusted_3dj_01a_2406 (items in blue below indicates parameters adopted by 
lusted contribution)
– Eta0=1.0E-8 
– A_v=A_fe=0.413, A-ne=0.45
– RX FFE 6 pre-cursors, 8 post cursors, 2 banks of 4T floating with 50 UI span
– COM limit 3 dB
– DER0=2E-5
– gDC≤5 dB with g_DC_HP≤5 dB, total CTLE gain was ~ 6 dB 
– DFE max tap =0.75 (did not reach max for any of the cases).
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https://www.ieee802.org/3/dj/public/24_06/lusted_3dj_01a_2406.pdf


COM Config File 
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Channels for This Study

❑ Kareti SL. No 8 and 10 channels higher loss used for 
the study
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❑ Weaver 9” OSFP channels vendor X and Y used for 
the study

OSFP Vendor X

OSFP Vendor Y

SL. No 10 
SL. No 8 
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https://www.ieee802.org/3/dj/public/adhoc/electrical/24_0111/kareti_3dj_elec_01a_240111.pdf
https://www.ieee802.org/3/dj/public/adhoc/electrical/23_0831/weaver_3dj_elec_01_230831.pdf


Highlighted Channel Parameters for This Study

❑ Key difference between Kareti and Weaver channels are:

– FOM ILD is much higher on Kareti channels

– ICN is much higher on the Weaver OSFP vendor X channel.
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Channel Trace 
Length (in)

Channel IL (dB) ICN (mV) FOM ILD ERL11 ERL22 IL b-b with PKG B 30 
mm+8mm CDR (dB)

IL b-b with PKG B 45 
mm+8mm CDR (dB)

Kareti SL No 8 Unknown 17.9 1.37 0.147 16.8 15.9 26.4 29.1

Kareti SL No 10 Unknown 21.2 1.12 0.147 17.2 16.1 29.5 32.2

Weaver Vendor 
“X” OSFP Tx7 

9 15.7 1.83 0.080 21.5 15.3 24.5 27.1

Weaver Vendor 
“Y” OSFP Tx7

9 16.1 1.03 0.074 21.8 15.8 24.6 27.2
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COM and VEO as Function of Loss

❑ On Weaver 9” vendor Y OSFP (lower ICN) 32.5 dB loss can be support but on Kareti channel only 
~30 dB can be supported!
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Module Plug Losses
❑ Most module use 1 mm PCB except OSFP-XD that uses 1.2 mm plug PCB

– Typical module plug PCB/mSAP trace lengths expect to be < 20 mm

– Adopted 3.8 dB HCB loss is sufficient to for both conventional plug with 10 mm package trace and 
mSAP implementation, see ghiasi_3dj_02_2401 .
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Module Trace 
Ranges

Loss (Class A) 
(dB/mm)

Loss (dB) DC Block 
Loss (dB)

Total Loss 
(dB)

15 mm 0.15 2.25 0.5 2.8

20 mm 0.15 3.0 0.5 3.6

22.5 mm 0.15 3.4 0.5 3.9

Module Trace 
Ranges

PC Loss 
(dB/in)

Loss 
(dB)

DC Block 
Loss (dB)

Loss (Class B) 
(dB/mm)

CDR PKG 
Trace (mm)

CDR PKG 
Loss (dB)

Total 
Loss (dB)

15 mm 1.5 0.9 0.5 0.195 10 1.95 3.35

20 mm 1.5 1.2 0.5 0.195 10 1.95 3.65

25.4 mm 1.5 1.5 0.5 0.195 10 1.95 3.95

mSAP Construction 

Conventional Construction 

mSAP, A. Ghiasi et. al.

https://www.ieee802.org/3/dj/public/24_01/ghiasi_3dj_02_2401.pdf


C2M Application Reference Model

❑ The task force shouldn’t specify C2M loss where only the best of the best channels will pass COM

– Based on the above criteria 30 will be a safe C2M target loss

– Allow host plus package Ildd up to 24.2 dB

❑ Limits at TP1d and TP5d far-end

– COM=3 dB/VEC=10.7 dB and VEO=8 mV.

9AUI, A. Ghiasi et. al.

Host PCB Plus Package
Host plus package Ildd up to 24.2 dB

Module
Module Ildd up to 3.8 dB

Module 
C2M

Component

Transmitter
Bump

Receiver
Bump

Host 
C2M
Component

Transmitter
Bump

Receiver
Bump

TP0d

TP5d

TP1d

TP4d

Connector
Ildd up to 2.0 dB (with one via 2.8 dB)
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Summary 
❑ COM analysis with version 4.6Beta4 with adopted C2M reference equalizer with 5 pre-cursors, 

8 post-cursors, and 2 banks of floating taps with a span of 50 UI
– Results are comparable to ghiasi_3dj_02a_2405 contribution with fixed 25 tap equalizer on Kareti and 

Weaver high loss channels

❑ Current 3.8 dB HCB loss is sufficient to support both conventional plug PCB with 10 mm 
package and mSAP implementation without a package
– Analysis here included 8 mm core-less package

❑ Weaver OSFP vendor Y OSFP (ILD=0.074 and ICB=1.03 mV) with addition of 125 mm PCB trace 
has a loss of 32.5 dB and passes 3 dB COM
– But at 32.5 dB Weaver vendor X OSFP and Kareti channels will fail 3 dB COM

❑ The expectation of C2M target loss is a high confidence limit of at least 95% success then 
bump-bump loss of 30 dB is the right value, but > 32 dB is possible with extra care

❑ Proposed limits based on 30 dB loss
– COM=3 dB/VEC=10.7 dB

– VEO=8 mV.
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https://www.ieee802.org/3/dj/public/24_05/ghiasi_3dj_02a_2405.pdf

