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Introduction

• Dudek_3ck_01_0719 explored the effect of host trace length on C2M TP1a 
performance with different die models,  package lengths and some host 
impairments.  It showed significant degradations and resonances at shorter 
host trace lengths and that the system needs to be designed to cope with 
the bad resonances.

• Dudek_3ck_01_0919 presented simulations of the whole channel 
performance, showed that a significantly stronger equalizer than the 5 tap 
FFE equalizer is required for adequate whole channel performance and 
provided some initial correlation between the VEC performance at TP1a 
and the whole channel performance.

• This presentation explores the correlation between VEC (and EVEC) at 
TP1a measured with the 4 tap DFE and 5 tap FFE reference equalizers 
used by the proposed baselines and whole channel performance where the 
module receiver has either 4 tap, 7 tap or 12 tap DFE or 5 tap or 10 tap 
FFE.
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Chip to module block diagram for TP1a performance
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• HCB trace: 100ohm 63.8mm (2.5dB loss) 

(from COM model)

• TX/RX termination Rd: 50ohm

• Package trace length: 11.5mm

• Host die model Ls=120pH, Cd=120fF, 

Cb=30fF

• Sweep host trace length

• Host trace impedance: 100ohm

• Av: 0.415V A_ne: 0.6V A_fe: 0.415V

• Crosstalk is not included.

• Lane 3 Is used for the simulations

• Eta0=8.2e-9 and TxSNR= 33dB

• Performance is simulated using COM 2.70

• The complete COM table is in the back-up
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TP1a results by equalization
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VEC at TP1a 5tap FFE vs. VEC at TP1a 4tap DFE
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Chip to module block diagram for end to end performance
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• RX termination Rd: 50ohm

• Module die/package model Ls=100pH, Cd=100fF, Cb=30fF 

Package Trace 92.5 Ohm, 6mm length

• Sweep module trace length 1-30mm. Trace impedance: 

92.5OHM

• Crosstalk is not included. 

• Performance is simulated using COM 2.70

• The complete COM table is in the back-up

100G QSFP-DD model 

provided by Molex.Host TX as on slide 3 RXModule PCB trace
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On-die inductor termination
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Details of module model.

• The following equalizers were used
• 4 tap DFE

• 7 tap DFE

• 12 tap DFE 

• 5 tap FFE  

• 10 tap FFE 

• In all cases the Tx FIR was optimized for the VEC at TP1a using the chosen 
reference equalizer and then the tap weights were frozen for measuring the 
end to end performance with the various module receivers. 
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End to end COM examples with approximate worst case 
module length and TX FIR optimized for 4 tap DFE at TP1a
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End to end COM examples with approximate worst case 
module length and TX FIR optimized for 5 tap FFE at TP1a
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Conclusions from these results.

• With these module package and die models a stronger equalizer is 
needed in the module to provide adequate performance for the critical 
50mm to 160mm host trace lengths where the host could also be 
used for the CR specification.

• Note that there are other impairments that have not been explored in 
this presentation.   In particular the effect of vias in the host and 
module.   
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Module receiver: 4-tap DFE
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VEC at TP1a(DFE4/FFE5) vs. End to End COM (DFE4)
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VEC/EVEC at TP1a (DFE4) vs. End to End COM (DFE4)
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Module receiver: 7-tap DFE
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VEC at TP1a(DFE4/FFE5) vs. End to End COM (DFE7)

Dudek_3ck_01_1119 15



VEC/EVEC at TP1a (DFE4) vs. End to End COM (DFE7)
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Module receiver: 12-tap DFE
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VEC at TP1a(DFE4/FFE5) vs. End to End COM (DFE12)
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VEC/EVEC at TP1a(DFE4) vs. End to End COM (DFE12)
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Module receiver: 5-tap FFE
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VEC at TP1a(DFE4/FFE5) vs. End to End COM (FFE5)
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VEC/EVEC at TP1a(DFE4) vs. End to End COM (FFE5)

Dudek_3ck_01_1119 22



Module receiver: 10-tap FFE
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VEC at TP1a(DFE4/FFE5) vs. End to End COM (FFE10)
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VEC/EVEC at TP1a(DFE4) vs. End to End COM (FFE10)

Dudek_3ck_01_1119 25



Conclusions.
• The correlation between performance at TP1a and whole link performance 

is better with the 4 tap DFE reference receivers with the DFE module 
receivers and very similar to the correlation of the 5 tap FFE reference 
receiver for the whole link performance with the FFE module receivers.

• Using EVEC instead of VEC with the 4 tap DFE makes the correlation 
worse.   

• The 4 tap DFE should be chosen as the reference equalizer and VEC as 
the chief performance metric.  (with an eye amplitude specification just to 
ensure that very high loss channels don’t pass).

• The specification value in the proposed baselines of 8.5dB EVEC in 
sun_3ck_adhoc_01_103019  would result in many false passes even if a 
very strong module equalizer is used.

• The recommended specification value is 7.5dB VEC with the 4 tap DFE but 
this will require a strong module equalizer.  
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TP1a COM spreadsheet w/ 4-tap DFE RX
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TP1a COM spreadsheet w/ 5-tap FFE RX
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End to end COM spreadsheet w/ n-tap DFE RX
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End to end COM spreadsheet w/ 5-tap and 10-tap FFE
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COM PCB and package loss information

• PCB loss at 26.56GHz: ~0.04dB/mm, ~1dB/in.   (58mm is equivalent 
to the 2.3dB MCB loss being proposed in the cable small group). 

• Package loss at 26.56GHz: 0.1dB/mm

• Insertion loss plotted in this presentation includes host, HCB and 
connector, but not package.

Dudek_3ck_01_1119 32



Cd 0.11pF Ls 0pH Cb 0pF 15mm pkg 100ohm host
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Cd 0.11pF Ls 0pH Cb 0pF 15mm pkg 100ohm host
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TP1a results by TxSNR
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TP1a results by host impedance
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Effect of Eta0
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Cd 0.11pF Ls 0pH Cb 0pF 15mm pkg 100ohm host
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For the short package there is little effect in changing eta_0 in this range.  However the required value for 

eta_0 to represent break-in needs to be evaluated. 



Cd 0.11pF Ls 0pH Cb 0pF 30mm pkg 100ohm host
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For the longer package changing eta0 in the range evaluated is still not significant even for the higher loss hosts




