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Supporters
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▪ Your name here!



Outline
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▪ Background and motivation

▪ Recap of ERL and DFE floating tap

▪ Apply DFE floating tap to ERL

▪ Proposal and next step



Background and Motivation
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▪ ERL (Effective Return Loss) - proposed & 
developed in IEEE 802.3cd
• replace ‘differential output return loss (min)’ and 

‘SNRISI (min)’

• consider DFE capability

▪ DFE floating tap - adopted as reference RX of KR 
& CR in IEEE 802.3ck D1p0

▪ ‘ERL is very sensitive across Nbx boundary’ - issue 
raised in wu_3ck_02a_1119

http://www.ieee802.org/3/ck/public/19_11/wu_3ck_02a_1119.pdf


Our Solution? 
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Modify ERL to 
include DFE 
‘floating tap’



Recap ERL in 802.3cd –𝐺𝑟𝑟 𝑡
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Source: IEEE 802.3cd-2018, 93A.5.2



Recap ERL in 802.3cd –𝐺𝑙𝑜𝑠𝑠 𝑡
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Source: IEEE 802.3cd-2018, 93A.5.2



𝑁𝑏𝑥 Trade off
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𝐺𝑟𝑟 𝑡 applies to the range 
of fixed 𝑁𝑏𝑥 -tap DFE

 Small 𝑁𝑏𝑥=𝑁𝑏: too 
pessimistic

 Large 𝑁𝑏𝑥=𝑁𝑓: too 
optimistic

𝑵𝒃𝒙=24, proposed by Rich 
for device 
(mellitz_3ck_01_1119): only 
covers PKG trace length <= 
30 mm

KR ERL analysis of wu_3ck_02a_1119

15

17

19

21

23

25

27

29

10 15 20 25 30 35 40 45 50

ER
L 

(d
B

)

PKG trace length (mm)

ERL (dB) vs. PKG trace length (mm) [Zp1]

Nbx=12,Rd50 Nbx=24,Rd50 Nbx=40,Rd50

Issue: ERL is very sensitive across 𝑵𝒃𝒙 boundary

http://www.ieee802.org/3/ck/public/19_11/mellitz_3ck_01_1119.pdf
http://www.ieee802.org/3/ck/public/19_11/wu_3ck_02a_1119.pdf


ERL vs. COM – Sensitivity of PKG Length
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▪ ERL - too sensitive @ 
Zp1 = 32 ~ 36 mm
• 6 dB drop
• COM is much less 

sensitive < 0.5 dB 
drop

• Reflection of 32 mm 
is at boundary of 
𝑁𝑏𝑥 = 24

▪ Solution
• ERL capable of DFE 

floating tap

COM vs. ERL in wu_3ck_02a_1119

http://www.ieee802.org/3/ck/public/19_11/wu_3ck_02a_1119.pdf


Recap –DFE Floating Tap

IEEE 802.3 100 Gb/s, 200 Gb/s, and 400 Gb/s Electrical Interfaces Task Force 10
Source: IEEE 802.3ck D1p0

…

12 UI 25 – 40 UI?



ERL Cable of 
Floating Tap –

Procedure
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ERL Cable of Floating Tap –Procedure

IEEE 802.3 100 Gb/s, 200 Gb/s, and 400 Gb/s Electrical Interfaces Task Force 12

▪ Set 𝑵𝒃𝒙=𝑵𝒇 for 𝐺𝑟𝑟 𝑡 & 𝐺𝑙𝑜𝑠𝑠 𝑡

▪ Decide the locations of DFE floating tap
• Follow similar procedure in 93A.1.6 & 93A.1.6.1 in 802.3ck D1p0
• Apply 𝑷𝑫𝑻𝑹 𝒕 , instead of 𝑏 𝑛

▪ Modify 𝐺𝑟𝑟 𝑡 by considering floating tap
• Set 𝐺𝑟𝑟

0 𝑡 = 𝐺𝑟𝑟 𝑡
• Set 𝐺𝑟𝑟 𝑡 as below (93A-61a)

▪ 𝐺𝑟𝑟 𝑡 =

0 𝑡 < 𝑇𝑓𝑥

1 𝑇𝑓𝑥 ≤ 𝑡 < 𝑇𝑓𝑥 +
𝑁𝑓+1

𝑓𝑏

1 𝑡 ≥ 𝑇𝑓𝑥 +
𝑁𝑓+1

𝑓𝑏

• For locations covered by DFE, including fixed and floating taps, 
set 𝐺𝑟𝑟 𝑡 = 𝐺𝑟𝑟

0 𝑡



ERL Cable of Floating Tap –Demo
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DFE floating tap range

Source: mellitz_3cd_01_0118

http://www.ieee802.org/3/cd/public/Jan18/mellitz_3cd_01_0118.pdf


Proposal

IEEE 802.3 100 Gb/s, 200 Gb/s, and 400 Gb/s Electrical Interfaces Task Force 14

▪ Adopt the procedures in slide 12 for DFE 
floating tap ERL calculations

• KR & CR

▪ Next steps…

• Modify COM code

• Correlation analysis




