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Background

• New test method of C2M TP1a EH/VEC had been adopted in 802.3ck D1p4

– Proposed in healey_3ck_02_1020 

– EH/VEC specs in D1p4 are not valid any more

• Run COM analysis based on new method in D1p4 to derive new EH/VEC specs

– Adopt similar analysis as wu_3ck_01a_1119

• Proposals for Table 120G-1

– VEC = 12 dB for TP1a

– EH = 8 mV for TP1a

• This is an updated version from wu_3ck_adhoc_01_010621

– To response suggestions from ad-hoc meeting

– Mark the updated content by pink
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https://www.ieee802.org/3/ck/public/20_10/healey_3ck_02_1020.pdf
https://www.ieee802.org/3/ck/public/19_11/wu_3ck_01a_1119.pdf
https://www.ieee802.org/3/ck/public/adhoc/jan06_21/wu_3ck_adhoc_01_010621.pdf
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Channel and Analysis

• Channel (crosstalk included) and reference receiver

– Whole-link & TP1a analysis for total nineteen IEEE C2M host-to-module channels
• Sweep host package trace length, z_p1(TX)

– z_p1(TX) = [5:0.5:10 11:1:20 22:2:36]

• Total 19 * 29 = 551 CH+PKG test cases

• COM parameter settings [details in appendix]

– COM 3.1

– Whole link: TX Device/PKG + H2M Channels + RX PKG/Device

– TP1a: TX Device/PKG + H2M Channels
• Set ‘zero’ to related RX PKG & on-die settings
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Impacts to COM, EH & VEC from New Test Method 
Adopted by D1p4 – D1p3 vs. D1p4

• Considerations of the following parameter changes from D1p3 
to D1p4
– EH/VEC methodology: T_O = 25  50 mUI

• Observations
– EH & VEC does degrade based on new method
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TP1a Analysis – Impact to VEC & VEO (EH)
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VEC (dB) EH (mv)

D1p4 D1p3 D1p4 D1p3

lim_3ck_01a_031
9

lim_3ck_01_0319_c
2m.zip

Tx7_L10 
112G_16dB_(QSFPDD+module
card)_TX7_L10 11.32 7.79 11.76 17.65

Tx7_L23
112G_16dB_(QSFPDD+module
card)_TX7_L23 12.13 8.64 10.56 15.78

Tx3_L10 
112G_16dB_(QSFPDD+module
card)_TX3_L10 10.51 7.54 12.24 17.23

Tx3_L23 
112G_16dB_(QSFPDD+module
card)_TX3_L23 11.69 8.42 10.49 15.30

Tx7_Asic 
112G_16dB_(QSFPDD+module
card)_TX7_Asic 12.93 9.10 9.51 14.78

Tx3_Asic 
112G_16dB_(QSFPDD+module
card)_TX3_Asic 12.73 9.18 9.20 13.85

lim_3ck_adhoc_0
1_

073119 
lim_3ck_adhoc_02
_073119.zip

Ch5a_2" Channel5a_Smaller_Pad_2inch_trace 13.12 10.00 20.30 29.06

Ch5b_3" Channel5b_Smaller_Pad_3inch_trace 13.48 9.81 18.60 28.40

Ch5c_4" Channel5c_Smaller_Pad_4inch_trace 12.64 9.58 17.91 25.47

Ch5d_9" Channel5d_Smaller_Pad_9inch_trace 12.69 8.92 9.93 15.32

akinwale_3ck_ad
hoc_01a_082820
19

akinwale_3ck_C2M
_channels_TP0a_10
0ohms_08222019.zi
p

2''100Oh
m 

C2M_2p0in_100Ohm_thru1.s4p
11.17 8.31 24.09 33.49

3''100Oh
m 

C2M_3p0in_100Ohm_thru1.s4p
11.12 8.27 22.07 30.62

4''100Oh
m

C2M_4p0in_100Ohm_thru1.s4p
11.73 8.57 19.35 27.86

akinwale_3ck_C2M
_channels_TP0a_85
ohms_08222019.zi
p

2''85Ohm C2M_2p0in_85Ohm_thru1.s4p 12.17 9.17 21.21 29.96

3''85Ohm C2M_3p0in_85Ohm_thru1.s4p 12.50 9.19 19.22 28.14

4''85Ohm C2M_4p0in_85Ohm_thru1.s4p 12.60 9.46 16.48 23.66

akinwale_3ck_C2M
_channels_TP0a_95

Ohms_08222019.zip

2''95Ohm C2M_2p0in_95Ohm_thru1.s4p 11.55 8.56 22.91 32.33

3''95Ohm C2M_3p0in_95Ohm_thru1.s4p 11.44 8.54 21.14 29.54

4"95Ohm C2M_4p0in_95Ohm_thru1.s4p 11.88 8.85 18.15 25.72

Diff (D1p3 as basis) 3.24 -7.32
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Summary of Impacts from New Test Method

• Difference of VEC, & EH 
(D1p4 – D1p3)
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Item Difference

VEC 3.24 dB

EH -7.32 mV
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• Which is better indicators? VEC vs. EH
– VEC is a very good indicator for DUT performance

– EH is NOT strongly correlated to COM, especially 
for short channels

• Too high of EH threshold risks over-kill 
good DUT

EH/VEC vs. COM Correlation – Check Correlation
• T_O = 0 mUI for COM

– Take COM >= 3 dB as pass indicator

• Correlation of COM and VEC/VEO

– VEC (dB) is kind of correlated to COM in whole 
link analysis, while EH (mV) doesn’t

– VEC: R2 = 0.68

– VEO (EH): R2 = 0.01
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Pass/Fail Analysis – Weighted False Ratio as Criterion
• T_O = 0 mUI for COM

– Take COM >= 3 dB as pass indicator

• Find VEC & EH thresholds to minimize Weighted 
False ratio = (2*FP + FF)/3 ratios

– VEC = 12 dB with 6.17% Weighted False ratio

– EH = 8 mV with 21.60% Weighted False ratio 
quite high, not a good indicator for performance 

– Next: Combine two of them
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• Definitions of True/False-Pass/Fail

VEC <= pass threshold
(VEO >= pass threshold)

VEC > pass threshold
(VEO < pass threshold)

COM >= 3 dB True-Pass (TP) False-Fail (FF)

COM < 3 dB False-Pass (FP) True-Fail (TF)

*
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Joint Correlation of VEC/VEO
• VEO-constrained VEC is adopted to conjunctively 

combine separate pass/fail decisions

– The procedure adopted in D1p4

– Filtering samples that didn’t meet VEO 
requirement  [5:15] mV

• Optimal false ratio converges at (with False ratio = 

15.25%)

– VEC pass threshold = 12 dB

– VEO pass threshold = 8 mV

• Q: is EH (min) = 8 mV too small the value?
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Convergence
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Increasing EH (min) doesn’t Help, but Hurt

• T_O = 0 mUI for COM
– Take COM >= 3 dB as pass indicator

• Increasing EH (min) from 8 mV to 12 
mV, for example
– Actually over-kill good DUT (~15% False-

Fail ratio increase)

– No benefits to drop false-passed bad DUT 
(nearly the same False-Pass ratio)

• The major indicator shall be VEC 
(max) & keep EH (min) low enough to 
avoid over-kill good Host DUT
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Summary & Proposals

• New TP1a test method impacts VEC & EH & we need new 
thresholds in D1p5 to reflect that
– Impact to VEC & EH = +3.24 dB & -7.32 mV

• Based on COM vs. VEC/EH correlation to derive the following 
new thresholds for D1p5
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Spec D1p4 D1p5

VEC 9 dB 12 dB

EH 15 mV 8 mV
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Thank You

14



P802.3ck

C2M Host-to-Module Channels for Analysis

IEEE 802.3 100 Gb/s, 200 Gb/s, and 400 Gb/s Electrical Interfaces Task Force 15

Contribution Zip files Channel SxP Files

lim_3ck_01a_0319 lim_3ck_01_0319_c2m.zip

Tx7_L10 112G_16dB_(QSFPDD+module card)_TX7_L10

Tx7_L23 112G_16dB_(QSFPDD+module card)_TX7_L23

Tx3_L10 112G_16dB_(QSFPDD+module card)_TX3_L10

Tx3_L23 112G_16dB_(QSFPDD+module card)_TX3_L23

Tx7_Asic 112G_16dB_(QSFPDD+module card)_TX7_Asic

Tx3_Asic 112G_16dB_(QSFPDD+module card)_TX3_Asic

lim_3ck_adhoc_01_
073119 
lim_3ck_adhoc_02_073119.zip

Ch5a_2" Channel5a_Smaller_Pad_2inch_trace

Ch5b_3" Channel5b_Smaller_Pad_3inch_trace

Ch5c_4" Channel5c_Smaller_Pad_4inch_trace

Ch5d_9" Channel5d_Smaller_Pad_9inch_trace

akinwale_3ck_adhoc_
01a_08282019

akinwale_3ck_C2M_channels_TP
0a_100ohms_08222019.zip

2''100Ohm C2M_2p0in_100Ohm_thru1.s4p

3''100Ohm C2M_3p0in_100Ohm_thru1.s4p

4''100Ohm C2M_4p0in_100Ohm_thru1.s4p

akinwale_3ck_C2M_channels_TP
0a_85ohms_08222019.zip

2''85Ohm C2M_2p0in_85Ohm_thru1.s4p

3''85Ohm C2M_3p0in_85Ohm_thru1.s4p

4''85Ohm C2M_4p0in_85Ohm_thru1.s4p

akinwale_3ck_C2M_channels_TP
0a_93Ohms_08222019.zip

2''93Ohm C2M_2p0in_93Ohm_thru1.s4p

3''93Ohm C2M_3p0in_93Ohm_thru1.s4p

4"93Ohm C2M_4p0in_93Ohm_thru1.s4p

Short Channel
Long Channel
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COM Settings – Whole Link (for COM Value)

16



P802.3ck

COM Settings – TP1a
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