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Introduction

• Having a variable loss between TP0 and TP0v is a new specification 
method in 802.3ck.

• This presentation explores how much the key parameters of dRpeak
and dERL vary as a function of the TP0 to TP0v loss for the 
backplane specification.

• In order to obtain multiple different ASIC packages the value of Cp 
was swept while measuring dRpeak and dERL TP0 to TP0v losses of 
2,4 and 5 dB were investigated.   

• In the process of this evaluation it was noticed that for the 12mm 
package a large value of Cp still passed the transmitter specifications.  
The effect on COM of using these passing transmitters was evaluated 
on a backplane channel   (Kareti OAch1_t.s4p)
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Linear pulse fit at TP0v simulation block diagram

On-die termination

𝐶𝑝

TP0-TP0v (2/4/5dB loss) 40G BT scopePRBS13Q

Cd = 0.12pF
Ls = 120pH
Cb = 0.03pF
Cp = [0.087 to 0.3]pF

𝑅𝑑

𝐶𝑑 𝐶𝑏

𝐿𝑠

COM package
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Np = 200
Dp = 4
Nv = 200

Package length: 12mm/30mm
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𝑑𝑅𝑝𝑒𝑎𝑘 = 𝑅𝑝𝑒𝑎𝑘 − 𝑅𝑝𝑒𝑎𝑘
𝑟𝑒𝑓

(𝐶𝑝 0.087𝑝𝐹 𝑝𝑘𝑔 30𝑚𝑚) 𝑓𝑜𝑟 2𝑑𝐵 𝑡𝑒𝑠𝑡 𝑓𝑖𝑥𝑡𝑢𝑟𝑒

𝑑𝑅𝑝𝑒𝑎𝑘 = 𝑅𝑝𝑒𝑎𝑘 − 𝑅𝑝𝑒𝑎𝑘
𝑟𝑒𝑓

(𝐶𝑝 0.087𝑝𝐹 𝑝𝑘𝑔 30𝑚𝑚) 𝑓𝑜𝑟 4𝑑𝐵 𝑡𝑒𝑠𝑡 𝑓𝑖𝑥𝑡𝑢𝑟𝑒

𝑑𝑅𝑝𝑒𝑎𝑘 = 𝑅𝑝𝑒𝑎𝑘 − 𝑅𝑝𝑒𝑎𝑘
𝑟𝑒𝑓

(𝐶𝑝 0.087𝑝𝐹 𝑝𝑘𝑔30𝑚𝑚) 𝑓𝑜𝑟 5𝑑𝐵 𝑡𝑒𝑠𝑡 𝑓𝑖𝑥𝑡𝑢𝑟𝑒
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Conclusions on dRpeak.

• The use of dRpeak provides a specification that is reasonably 
independent of the Tp0 to TP0v test trace loss particularly at the 
critical specification point (dRpeak =0) where the variation is less than 
0.01.

• For the 12mm package a value of Cp up to over 0.25pF passed the 
dRpeak specification.
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ERL at TP0V simulation block diagram

Rd = 50ohm
Cd = 0.12pF
Cp = [0.087:0.001:0.3]pF

Package length: 12mm/30mm

𝐶𝑑

COM package

𝐶𝑝

TP0-TP0v (2/4/5dB loss)

𝑅𝑑

The value of Tfx is twice the delay from TP0 to TP0v 
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Cp(pF) ERL(2dB) ERL(4dB) ERL(5dB)

0.087 15.614 17.986 19.125

0.236 12.653 15.239 16.449

0.237 12.642 15.219 16.426

0.238 12.623 15.209 16.42

0.239 12.619 15.189 16.403

0.24 12.605 15.179 16.386

0.241 12.586 15.159 16.375

0.242 12.579 15.149 16.357

0.243 12.564 15.085 16.346

0.244 12.553 15.075 16.335

0.245 12.538 15.065 16.318

0.246 12.527 15.05 16.3

0.247 12.512 15.036 16.283

0.248 12.501 15.016 16.261

0.249 12.494 15.006 16.255

0.25 12.479 14.987 16.238

0.251 12.468 14.972 16.227

0.252 12.45 14.962 16.216

0.253 12.443 14.943 16.193

0.254 12.428 14.933 16.177

0.255 12.421 14.914 16.165

0.256 12.403 14.904 16.154

0.257 12.396 14.885 16.132

0.258 12.378 14.875 16.121

0.259 12.363 14.866 16.115

0.26 12.309 14.851 16.093
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𝑑𝐸𝑅𝐿 = 𝐸𝑅𝐿 − 𝐸𝑅𝐿𝑟𝑒𝑓 (𝐶𝑝 0.087𝑝𝐹 𝑝𝑘𝑔 30𝑚𝑚)𝑓𝑜𝑟 2𝑑𝐵 𝑡𝑒𝑠𝑡 𝑓𝑖𝑥𝑡𝑢𝑟𝑒

𝑑𝐸𝑅𝐿 = 𝐸𝑅𝐿 − 𝐸𝑅𝐿𝑟𝑒𝑓 (𝐶𝑝 0.087𝑝𝐹 𝑝𝑘𝑔 30𝑚𝑚)𝑓𝑜𝑟 4𝑑𝐵 𝑡𝑒𝑠𝑡 𝑓𝑖𝑥𝑡𝑢𝑟𝑒

𝑑𝐸𝑅𝐿 = 𝐸𝑅𝐿 − 𝐸𝑅𝐿𝑟𝑒𝑓 (𝐶𝑝 0.087𝑝𝐹 𝑝𝑘𝑔 30𝑚𝑚)𝑓𝑜𝑟 5𝑑𝐵 𝑡𝑒𝑠𝑡 𝑓𝑖𝑥𝑡𝑢𝑟𝑒
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Cp(pF) ERL(2dB) ERL(3dB) ERL(5dB)

0.087 15.001 17.445 18.562

0.239 12.01 14.582 15.82

0.24 11.996 14.568 15.81

0.241 11.982 14.559 15.799

0.242 11.969 14.54 15.783

0.243 11.958 14.526 15.778

0.244 11.951 14.526 15.767

0.245 11.934 14.512 15.746

0.246 11.927 14.494 15.735

0.247 11.914 14.48 15.719

0.248 11.903 14.466 15.708

0.249 11.89 14.452 15.698

0.25 11.873 14.443 15.687

0.251 11.873 14.425 15.677

0.252 11.862 14.411 15.661

0.253 11.845 14.402 15.645

0.254 11.842 14.393 15.635

0.255 11.825 14.375 15.624

0.256 11.808 14.366 15.608

0.257 11.805 14.352 15.598

0.258 11.788 14.339 15.598

0.259 11.778 14.334 15.572

0.26 11.761 14.32 15.561

0.261 11.758 14.307 15.551

0.262 11.744 14.289 15.54
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𝑑𝐸𝑅𝐿 = 𝐸𝑅𝐿 − 𝐸𝑅𝐿𝑟𝑒𝑓 (𝐶𝑝 0.087𝑝𝐹) 𝑓𝑜𝑟 2𝑑𝐵 𝑡𝑒𝑠𝑡 𝑓𝑖𝑥𝑡𝑢𝑟𝑒

𝑑𝐸𝑅𝐿 = 𝐸𝑅𝐿 − 𝐸𝑅𝐿𝑟𝑒𝑓 (𝐶𝑝 0.087𝑝𝐹)𝑓𝑜𝑟 4𝑑𝐵 𝑡𝑒𝑠𝑡 𝑓𝑖𝑥𝑡𝑢𝑟𝑒

𝑑𝐸𝑅𝐿 = 𝐸𝑅𝐿 − 𝐸𝑅𝐿𝑟𝑒𝑓 (𝐶𝑝 0.087𝑝𝐹)𝑓𝑜𝑟 5𝑑𝐵 𝑡𝑒𝑠𝑡 𝑓𝑖𝑥𝑡𝑢𝑟𝑒
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Conclusions on dERL.

• The use of dERL provides a specification that is reasonably 
independent of the Tp0 to TP0v test trace loss with a variability of less 
than 0.5dB.

• For the 12mm package a value of Cp up to 0.267pF passed the dERL
specification of -3dB.

• With the large values of Cp that are passing dERL and dRpeak the 
effect on the channel performance was investigated.
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TX
Package(mm)

TX
Cp(pF)

2dB TP0-TP0v 4dB TP0-TP0v 5dB TP0-TP0v
IL w/pkg(dB) COM(dB)

dERL(dB) dRpeak(dB) dERL(dB) dRpeak(dB) dERL(dB) dRpeak(dB)

30
0.087 0 0 0 0 0 0 31.714 3.986

0.107 -0.034 -0.006 -0.026 -0.002 -0.036 -0.004 31.921 3.849

12

0.087 0.613 0.086 0.541 0.074 0.563 0.066 30.066 4.437

0.107 -0.155 0.079 -0.065 0.068 0.037 0.06 30.381 4.265

0.127 -0.649 0.068 -0.472 0.061 -0.325 0.054 30.734 4.194

0.147 -1.009 0.059 -0.85 0.054 -0.686 0.047 31.114 4.082

0.167 -1.341 0.05 -1.178 0.044 -1 0.038 31.513 3.836

0.187 -1.638 0.034 -1.489 0.036 -1.309 0.033 31.923 3.795

0.207 -1.983 0.028 -1.784 0.03 -1.626 0.026 32.338 3.622

0.227 -2.239 0.019 -2.079 0.022 -1.938 0.019 32.754 3.388

0.247 -2.489 0.01 -2.409 0.014 -2.279 0.011 33.167 3.173

0.267 -2.781 0 -2.694 0.006 -2.563 0.004 33.575 3.135

0.287 -3.029 -0.009 -2.965 -0.002 -2.843 -0.002 33.975 2.95

0.299 -3.166 -0.015 -3.129 -0.006 -3.001 -0.007 34.212 2.793

OAch1_t.s4p (IL=23.407dB, ERL11=13.706dB, ERL22=16.973dB)

9 FEXT and 9 NEXT included

Red results are transmitters that fail 802.3ck draft 2.0.   
All others pass with at least one Tp0 to Tp0v test fixture..
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Conclusions on COM results and existing Tx 
specifications.

• With the existing Tx specifications of dERL and dRpeak the 
combination of the Tx and a channel can have 0.85dB worse COM 
than the channel COM result resulting in a potential inter-operability 
problem.    This is even with a channel with significant margin to ERL 
(13.7dB versus a specification of 9.7dB).

• The dERL specification should be tightened.    Based on these results 
a value of -1dB seems appropriate as this results in a COM that is 
similar to the channel COM.

• Further work should be performed to check the performance with  
channels with ERL closer to specification to verify whether an even 
tighter value of dERL is needed.
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Backup



COM spreadsheet

RX: 30mm package and 0.087pF Cp
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𝑑𝑅𝑝𝑒𝑎𝑘 = 𝑅𝑝𝑒𝑎𝑘 − 𝑅𝑝𝑒𝑎𝑘
𝑟𝑒𝑓

(𝐶𝑝 0.087𝑝𝐹 𝑝𝑘𝑔 30𝑚𝑚) 𝑓𝑜𝑟 2𝑑𝐵 𝑡𝑒𝑠𝑡 𝑓𝑖𝑥𝑡𝑢𝑟𝑒

𝑑𝑅𝑝𝑒𝑎𝑘 = 𝑅𝑝𝑒𝑎𝑘 − 𝑅𝑝𝑒𝑎𝑘
𝑟𝑒𝑓

(𝐶𝑝 0.087𝑝𝐹 𝑝𝑘𝑔 30𝑚𝑚) 𝑓𝑜𝑟 4𝑑𝐵 𝑡𝑒𝑠𝑡 𝑓𝑖𝑥𝑡𝑢𝑟𝑒

𝑑𝑅𝑝𝑒𝑎𝑘 = 𝑅𝑝𝑒𝑎𝑘 − 𝑅𝑝𝑒𝑎𝑘
𝑟𝑒𝑓

(𝐶𝑝 0.087𝑝𝐹 𝑝𝑘𝑔30𝑚𝑚) 𝑓𝑜𝑟 5𝑑𝐵 𝑡𝑒𝑠𝑡 𝑓𝑖𝑥𝑡𝑢𝑟𝑒
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2dB TP0-TP0v test fixture
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4dB TP0-TP0v test fixture
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5dB TP0-TP0v test fixture


