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 Investigation Highlights

 Update to CR and KR Link Simulation based on COM 4.5beta3

 Reference Receiver Parameters Study

 Proposed Changes to Table 178–13 and Table 179-16

Outline
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• A wide range of reference receiver parameters were used for CR & KR analysis

– Contributions used reference receiver framework of RxFFE + 1-tap DFE and MMSE 
methodology

• This presentation will investigate the effect on reference receiver parameters

– Number of Rx FFE fixed-position taps: [16:4:24 30 40:20:120]

– Requirement of Rx FFE floating taps: [2:2:10] groups* 4 taps per group

– Requirement of MLSE

Investigation Highlights

COM f_r eta_0 b_max (1) d_w N_fix N_g N_f MLSE Note

lim_3dj_02_2403 4.3 0.5 5e-9 0.85 6 67 0 - 1

healey_3dj_01_2401 4.2beta 0.58 6e-9 0.85 5 10 [0, 1] 4 0
• No guarantee 40 dB loss budget
• Short PKG effect haven’t been studied 

lit_3dj_01a_2403 4.4beta 0.58 6e-9 0.75 5 10 1 4 0 • No guarantee 40 dB loss budget

https://www.ieee802.org/3/dj/public/24_03/lim_3dj_02_2403.pdf
https://www.ieee802.org/3/dj/public/24_01/healey_3dj_01_2401.pdf
https://www.ieee802.org/3/dj/public/24_03/lit_3dj_01a_2403.pdf
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Channel Test Cases

CR/KR Channel Source Test Cases

shanbhag_3dj_01_2305 6

kocsis_3dj_02_2305 5

lim_3dj_03_230629 1

lim_3dj_04_230629 1

lim_3dj_07_2309 1

akinwale_3dj_02_2311 4

weaver_3dj_02_2311 12

mellitz_3dj_02_elec_230504 27

weaver_3dj_02_2305 36

shanbhag_3dj_02_2305 4

weaver_3dj_elec_01_230622 4

akinwale_3dj_01_2310 7

Total 108

• Package model follows 802.3dj D1.0 Table 179–15

6.141e-3

6.141e-3

• Channel source: Tools & Channels

https://www.ieee802.org/3/dj/public/tools/index.html
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COM Configuration 

• Simulator: COM 4.50beta3

*

* Was 0.45 in lit_3dj_01a_2403

https://www.ieee802.org/3/dj/public/adhoc/COM/development_versions/mellitz_3dj_COM_01_240418.zip
https://www.ieee802.org/3/dj/public/24_03/lit_3dj_01a_2403.pdf
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• For this set of data, d_w = 6 and MLSE = 0

• Short/reflective channels can comfortably exceed COM 
of 3dB with increasing number of taps

• Increasing N_fix to 60 or 120 doesn’t make 40dB loss 
channels pass

COM vs RX FFE Fixed-Tap Length

* Pass criteria: COM >= 3dB & Channel bump-to-bump IL <= 40dB

dCOM Baseline: N_fix = 24

COM vs FFE Fixed Tap Length

Can cover up to 45mm 
package reflections



dCOM Baseline: FFE Fixed Tap Only

N_max = 80
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• For this set of data, d_w = 6, N_fix = 24, N_f = 4, and 
MLSE = 0

• Floating taps can provide higher flexibility and can use a 
fewer taps to achieve comparable performance as long 
FFE fixed taps

COM vs RX FFE Floating-Tap Length

* Pass criteria: COM >= 3dB & Channel bump-to-bump IL <= 40dB

COM vs FFE Floating Tap Length

N_max = 80

N_g = 2
N_g = 4 N_g = 6 N_g = 8 N_g = 10

N_g = 0
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• For this set of data, d_w = 6, N_g = 0, and MLSE = 1

• Most of the channels can meet 3 dB COM by using MLSE + short FFE fixed taps

– MLSE has proven to be successful in compensating additional loss due to higher Nyquist frequency 

– In real world, MLSE gain for 40dB channels is a little over 1dB →MLSE penalty ~1dB

COM with MLSE Enabled

• Pass criteria: COM >= 3dB (or 4dB) & 
Channel bump-to-bump IL <= 40dB

N_fix = 16
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d_w N_fix N_g*N_f N_max MLSE COM Pass Ratio EQ Power

FFE Fixed Tap Only 6 60 0 - 0 75% High

FFE Fixed Taps + Floating Taps 6 24 2*4 80 0 74% Low (If small N_g)

FFE Fixed Taps + MLSE 6 16 0 - 1
96% for COM >= 3dB
82% for COM >= 4dB

Low

Choosing An Optimum Reference Receiver

• Further increasing number of taps seems less 
helpful in link budget expansion

• Most of the outlier channels are with either lower 
ICR or relatively low channel ERL, see Appendix

• Suggest using short FFE fixed taps together with

– A few floating groups or MLSE Cases of interest 
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• Ref RX: RxFFE fixed taps + MLSE

• Proposed COM parameter values to Table 178–
13 and Table 179-16

Proposal: Option A

* Proposed for COM parameters only, not for TX training

0.58*fb ~62GHz

0:0.02:0.12

-0.34:0.02:0

0.5

-0.2:0.02:0

0.413
0.413
0.608
0.004

6e-9
33

Remove it*

Additionally, set MLSE = 1
MLSE penalty shall be considered

0.95

32

6
16

0

0.75
0
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• Ref RX: RxFFE fixed taps + floating taps

• Proposed COM parameter values to Table 178–
13 and Table 179-16

Proposal: Option B
0.58*fb ~62GHz

0:0.02:0.12

-0.34:0.02:0

0.5

-0.2:0.02:0

0.413
0.413
0.608
0.004

6e-9
33

Remove it*

* Proposed for COM parameters only, not for TX training

0.95

32

6
24

2
4

65

0.75
0

Additionally, set MLSE = 0



Appendix
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Channel Characteristics vs COM

• Ref RX: RxFFE fixed taps only

• ERL and ICR are used for relative 
comparison, not a baseline proposal

7000

60

The 20% to last ERL ~17dB

d_w N_fix N_g*N_f N_max MLSE COM Pass Ratio

FFE Fixed Tap Only 6 60 0 - 0 75%
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Channel Characteristics vs COM

• Ref RX: RxFFE fixed taps + floating taps

• ERL and ICR are used for relative 
comparison, not a baseline proposal

7000

32

The 20% to last ERL ~16.85dB

d_w N_fix N_g*N_f N_max MLSE COM Pass Ratio

FFE Fixed Tap 
+ Floating Tap

6 24 2*4 80 0 74%
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• Ref RX: RxFFE fixed taps + MLSE

• ERL and ICR are used for relative 
comparison, not a baseline proposal

Channel Characteristics vs COM

7000

16

The 20% to last ERL ~16.6dB

d_w N_fix N_g*N_f N_max MLSE COM Pass Ratio

FFE Fixed Tap + MLSE 6 16 0 - 1
96% for COM >= 3dB
82% for COM >= 4dB

• ERL Parameters



Thank you 
Questions and Discussions


