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Background and Motivation
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▪ In wu_3ck_adhoc_01_021319.pdf, COM sensitivity to ‘N_b’, 
‘b_max(1)’, ‘b_max(2..N_b)’, and ‘C_d’ had been provided

▪ Some suggested to check COM sensitivity to b_max by 
different b_max values
• Sensitivity to b_max(1) by different b_max(2..N_b)
• Sensitivity to b_max(2..N_b) by different b_max(1)

▪ This contribution includes
• COM sensitivity to b_max(1) & b_max(2..N_b) by different 

b_max(1) & b_max(2..N_b) settings
• COM sensitivity to ‘Eta_0’
• COM sensitivity to ‘C_d’ (with 42 channels)

▪ Conclusions
• Interactions between b_max(1) & b_max(2..N_b) observed
• COM is very sensitive to ‘Eta_0’

http://www.ieee802.org/3/ck/public/adhoc/feb13_19/wu_3ck_adhoc_01_021319.pdf


Baseline COM Parameters
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Selected 9 KR Channels
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▪ 9 KR channels were selected as baseline in 
‘kochuparambil_3ck_01c_0119.pdf’
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http://www.ieee802.org/3/ck/public/19_01/kochuparambil_3ck_01c_0119.pdf


COM Sensitivity – b_max
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▪ Simulation conditions
• Based on COM spread sheet at page 4
• Including IEEE 42 channels for analysis [Selected 9 KR channels inc.]

• COM 2.58 with baseline package (C_d = 110 fF)

• DFE
▪ N_b = 24
▪ With different ‘b_max(1)’ & ‘b_max(2..N_b)’ settings

▪ Sensitivity analysis
• Define ‘Delta COM(b1,b2,CHi)’ = COM(b1,b2,CHi) –

COM(0.85,0.2,CHi)
▪ Where b1 = b_max(1) & b2 = b_max(2..N_b), & CHi = the ith

channel

• Analyze COM sensitivity by ‘mean of Delta COM’ among all 
channels



‘b_max(1)’ Results
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▪ For b2<=0.35, COM is NOT 
sensitive to b1 in the range of b1 
= 0.85 to 1.0
• Within 0.05 dB mean difference

▪ With larger b2 (>=0.4), larger b1 
provides some gains up to 0.1 dB

▪ Larger b_max(1) raises concerns 
of error propagation, which is 
NOT considered in COM model

▪ Proposal
• Adopt b_max(1) = 0.85

@ b_max(2..N_b) = 0.35 COM Sensitivity (dB, mean)

b_max(1) b_max(1) Range 0.6~0.85 0.85~1

Sen. (COM/val) 0.13 dB/0.1 0.02 dB/0.1
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▪ For b1<=0.9, COM is NOT 
sensitive to b2 in the range 
of b2 = 0.35 to 0.5
• Within 0.05 dB mean 

difference

▪ With larger b1 (>=0.95), larger 
b2 provides some gains up to 
0.08 dB

▪ Proposal
• Adopt b_max(2..N_b) = 0.35

@ b_max(1) = 0.9 COM Sensitivity (dB, mean)

b_max(2..N_b) b_max(2..N_b) 
Range

0.2~0.35 0.35~0.5

Sen. (COM/val) 0.13 dB/0.1 0.02 dB/0.1
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COM Sensitivity – ‘Eta_0’
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▪ Including IEEE 42 channels for analysis [Selected 9 KR channels inc.]

▪ COM 2.58 with baseline package (C_d = 110 fF)

▪ DFE
• N_b = 24
• With different ‘Eta_0’

▪ COM is quite sensitive to ‘Eta_0’
• 0.13 dB loss per extra 1e-9 V^2/GHz 

Eta_0

▪ How to decide Eta_0 (noise power density)?
• We adopted 16.4e-9 @ 50Gbps
• Background noise on board 

independent of BW  8.2e-9
• Ref. RX noise  scaled by BW  16.4e-

9
• How about 50%-50% as 12.3e-9 ?
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COM Sensitivity – ‘C_d’
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▪ COM 2p58 – baseline package model (C_d
= 110 fF)

▪ Selected 42 KR channels
• Got similar results by 9 selected KR channels

▪ 16 & 20-tap DFEs
• Double reflection of package NOT covered by 

DFE
• COM sensitivity ~= 0.17~0.18 dB / 10fF

▪ 24-tap DFE
• COM sensitivity ~= 0.07 dB / 10fF

▪ COM is sensitive to ‘C_d’ if N_b <= 20

y = -0.0181x + 1.9855
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y = -0.0169x + 1.8571
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COM Sensitivity – Summary
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▪ Proposals based on COM sensitivity analysis
▪ N_b = 24
▪ b_max(1) = 0.85 & b_max(2..N_b) = 0.35
▪ Eta_0 = 12.3e-9 V^2/GHz

COM Sensitivity (dB, mean)

N_b*1 N_b Range 20~22 18~20, 22~24 Others

Sen. (COM/tap) 0.46 dB/tap 0.10 dB/tap 0.02 dB/tap

b_max(1) b_max(1) Range 0.6~0.85 0.85~1

Sen. (COM/val) 0.13 dB/0.1 0.02 dB/0.1

b_max(2..N_b) b_max(2..N_b) 
Range

0.2~0.35 0.35~0.5

Sen. (COM/val) 0.13 dB/0.1 0.02 dB/0.1

C_d*1 N_b Range 16 20 24

Sen. (COM/10fF) 0.18 dB/10fF 0.17 dB/10fF 0.07 dB/10fF

Eta_0 6.0~16.0e-9 V^2/GHz

Sen. (COM/Eta_0) 0.13 dB/1e-9

PS: *1. Refer to ‘wu_3ck_adhoc_01_021319.pdf’



Summary & Proposal
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▪ Selected 42 KR channels for COM sensitivity 
analysis
• Requires DFE taps to cover ‘double-reflection’ 

from package

• Sets large b_max values to benefit better COM

• Sensitive to Eta_0, be cautious to define it

▪ Proposals based on COM sensitivity analysis
• N_b = 24

• b_max(1) = 0.85 & b_max(2..N_b) = 0.35

• Eta_0 = 12.3e-9 V^2/GHz




