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Objectives & Recommendations

Provide analysis & recommendations for

•Reference receiver (# taps, # banks, span)

 Group recommendation: 12 fixed taps, 3 banks of 3 or 4 floating 
taps with 40UI span

• Termination model
 Group recommendation: Adopt the termination model described 

in http://www.ieee802.org/3/ck/public/adhoc/jun12_19/healey_3ck_adhoc_01_061219.pdf.

•Rx noise figure (h0)
 Group recommendation: Adopt the baseline value (8.210-9

V2/GHz ) that we have been using.
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COM Worksheet – Proposed Termination
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COM Worksheet – Simple Termination
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Channels – Full Set
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107 channels pulled from 
the p802.3ck repository.

As in the past, we analyzed 
two subsets: 
• <29dB 
• <28dB 



Updated P802.3ck Critical Channels 
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28dB_Cabled_Backplane/Cable_BKP_28dB_0p575 13 Heck3 29.0

(Modified to fix non-physical response)

(Replacement for Heck1)

Notes:
• Kareti1 channel model was modified to remove non-physical artifacts from the pulse response.
• Heck3 replaced Heck1 in final analysis.



Reference Receiver
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Analysis Cases – Round 1
Case Total 

# Taps
# 
Fixed 
Taps

# 
Banks

# Taps 
per 
Bank

Span

1 24 24 - - -

2 28 28 - - -

3 40 40 - - -

4 20 12 2 4 40UI

5 24 12 3 4 40UI

6 24 12 3 4 80UI

7 21 12 3 3 40UI

8 23 12 4 3 40UI

9 20 16 1 4 40UI

10 24 16 2 4 40UI

11 24 16 2 4 80UI

12 28 24 1 4 40UI

13 30 24 2 3 40UI

14 32 24 2 4 80UI

Conditions:
• h0=0.8210-8 V2/GHz
• zp = 31mm (Tx), 29mm (Rx)
• COM version = 2.70* w/ new termination 

model:
• Rd=50 ohms
• Cd=120 fF
• Ls=120 pH
• Cb=30 fF
• Cp=87 fF

• Channels with <29dB IL (93), <28dB IL (77)
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*http://www.ieee802.org/3/ck/public/tools/tools/mellitz_3ck_adhoc_01_061219_COM2p70.zip



% Passing Channels
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<29dB

<28dB

80UI span
Total # of Taps

Nomenclature: nb+nbg*nbf (case)



Critical Channels
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Taps/Bank 3

Termination

Cd 120fF

Ls 120pH

Cb 30fF

Package 
trace

Tx 31mm

Rx 29mm

h0 0.8210-8 V2/GHz

Heck2
Heck1
Tracy2
Tracy1
Mellitz1
Kareti5
Kareti3
Kareti1



Analysis Cases – Final Experiment
Objective: Finalize the reference DFE details (see 
the blue table)
• Want to minimize complexity (min # of banks, 

min span)

Metrics:
• % passing channels & mean COM for sub-29dB, 

sub-28dB
• COM results for critical channels

Analysis Features:

• 24 taps total in each case
• h0=0.8210-8 V2/GHz
• Termination model: Cd=120fF, Ls=120pH, Cb=30fF
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Sub-29/28dB Channel Analysis
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Reference Rx Trends for Critical Channels

2 or 3 banks of 4 were 
needed to get all critical 
channels to meet 3dB COM.
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Termination Analysis
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Proposed vs. Simple Termination Analysis

• Objective: Determine whether the proposed termination model gives 
different COM performance than a simple model with Cd =90fF.

• Analysis: 
─ All sub-29dB channels & sub-28dB channels

─ h0=0.8210-8 V2/GHz

─ Reference Rx cases per the table
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Proposed Termination v Simple 90fF Termination
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24+0 20+1*4 16+2*4 12+3*4 16+2*4 (80UI)Rx Taps

COM results are strongly correlated between the two termination types.



Proposed Termination v Simple 90fF Termination
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Welches’ t- test shows no difference in means.
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Termination Recommendation

Group recommendation: Adopt the proposed termination.

• The more complex reference Rx (e.g. DFE w/ floating taps) washes out 
the differences between the two termination models.

• With simpler equalizers (e.g. chip-to-module) the difference appears 
to be larger.

─ For example, refer to 
http://www.ieee802.org/3/ck/public/adhoc/jun26_19/sun_3ck_adhoc_01_06
2619.pdf.
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Rx Noise
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Rx Noise Sensitivity

Objective: Determine the impact of increasing h0
on channel performance.

Metrics: 

• % passing channels & mean COM for sub-29dB, 
sub-28dB

• COM results for critical channels

Analysis Features:

• 24 taps total in each case

• Termination model: Cd=120fF, Ls=120pH, Cb=30fF
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Case h0 (V2/GHz)

i 0.8210-8

ii 0.9210-8

iii 1.0210-8

iv 1.1210-8

v 1.2310-8



Rx Noise Impactw/ sub-29/28dB Channels
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Increasing h0 by 50% reduces the % passing 
channels by 6%-8%.



Noise Sensitivity w/ sub-29/28dB Channels
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COM impact is 
roughly 0.1dB per 10-9

V2/GHz beyond the baseline 
value (8.210-9 V2/GHz ).
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Recommendation: Adopt the baseline value (8.210-9 V2/GHz ) that we have been using.



Rx Noise Impact on Critical Channels
• All sims used:

─ Fixed: 12 taps

─ Floating: 3 banks, 4 taps/bank

─ Proposed termination model

─ Flex package with 31mm Tx, 
29mm Rx

• Results show that increasing 
h0 beyond 0.82e-8 V2/GHz 
causes three of the channels 
to fail.
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H2 H3 T1T2 M1 K1K3K5

Group Recommendation: 
Adopt the baseline value (8.210-9 V2/GHz ) that we have been using.



Objectives & Recommendations

Provide analysis & recommendations for

•Reference receiver (# taps, # banks, span)

 Group recommendation: 12 fixed taps, 3 banks of 3 or 4 floating 
taps with 40UI span

• Termination model
 Group recommendation: Adopt the termination model described 

in http://www.ieee802.org/3/ck/public/adhoc/jun12_19/healey_3ck_adhoc_01_061219.pdf.

•Rx noise figure (h0)
 Group recommendation: Adopt the baseline value (8.210-9

V2/GHz ) that we have been using.
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Additional Data
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Channel Insertion Loss Statistics
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All of the .ck ‘highlighted’
channels fit within 29dB.

July 2019



Analysis: % Passing Channels

case 1 2 3 4 5 6 7 8 9 10 11 12 13 14

nb 24 28 40 12 12 12 12 12 16 16 16 24 24 24

nbg 0 0 0 2 3 3 3 4 1 2 2 1 2 2

nbf 0 0 0 4 4 4 3 3 4 4 4 4 3 4

nf 40 40 80 40 40 40 40 80 40 40 80

24 28 40 20 24 24 21 24 20 24 24 28 30 32

# fixed taps

# floating banks

# taps/bank

floating span (UI)

total # taps

Sub-28dB

Sub-29dB

80UI
80UI

80UI

IEEE P802.3ck July 2019 30



Proposed Termination v Simple 90fF Termination
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COM(p) = proposed term with Cd=120fF, Cb=30fF, Ls=120pH
COM(s) = simple term with Cd=90fF 

h0=0.82e-8
Rx Cases:

COM results are strongly correlated between the two termination types.
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