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 Joel Goergen – Cisco Systems

 Upen Reddy Kareti - Cisco Systems

 Vineet Salunke - Cisco Systems

 Mike Andrewartha – Microsoft 

 Vittal Balasubramonian - Dell
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 Review of Annex 93a Reference Model

 Channels

 Baseline li_3bs_01_0315.pdf Results

 Examination of COM Parameters

 Recommendation for COM Parameters which 
Accommodate Small Channel Manufacturing 
Variations
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 Va
1 – transmitter amplitude (also Vf & Vn)

 Tx FFE – 1 pre, 1 cursor, 1 post

 SNRtx – Signal to noise distortion ratio at Tx. 
Include transmitter noise, package and Tx 
induced distortion (In Tx table, called SNDR)

 Package - Tx and Rx same

◦ Zc , Zp, – package impedance, length

◦ Cc, Cp - device capacitance,  bga capacitance in pkg (not 
inc. board)

 Add – Tx dual Dirac jitter

 sr – rms random jitter

 h0 - Rx noise floor includes ambient system 
noise

 Continuous Time Linear Equalizer– CTLE 

◦ G
dc - AC-DC gain for passive CTLE
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 shanbhag_01_0914--TEC_Armor_MR_C2C
◦ Best of the best

 seems to be room temp and wide Cu trace route

◦ 100 ohm traces

 No impedance variation and BGA escape routing (18.6dB @113.28GHz)

◦ No Next

 mellitz_3bs_03a_0315--Case_000001a
◦ Better than many 25G boards
◦ 25” of exceptional material (0.75dB/in @12.89GHz)
◦ Crosstalk is mainly board via coupling

◦ 92/108 ohm impedances plus BGA escape routing and 0201 AC cap (19.1dB @113.28GHz)
◦ 5 mil, 1oz trace routing @ 65 deg. C

 mellitz_3bs_06a_0315--Case_000005a
◦ Better than many 25G boards
◦ 15” of good material (1.1dB/in @12.89GHz)
◦ Crosstalk is mainly board via coupling

◦ 108/92 ohm impedances plus BGA escape routing and 0201 AC cap (17.4dB @113.28GHz)

◦ 5 mil, 1oz trace routing @ 65 deg. C
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1 frequency derived from data rate in li_3bs_01_0315
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2li_3bs_01_0315.pdf plus 
TBD’s filled in from CAUI-4

2.5e-4

1.8e-4

52
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COM -1.5dBCOM -2.8dB COM -1dB

(COM table used from previous slide)

http://www.ieee802.org/3/bs/public/channel/TEC/shanbhag_02_0914.pdf
http://www.ieee802.org/3/bs/public/15_03/mellitz_3bs_01_0315.pdf
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 SNDR and voltage amplitudes not consistent with COM 
package
◦ http://www.ieee802.org/3/by/public/adhoc/architecture/mellitz_

040815_25GE_adhoc.pdf

◦ Va, Vf , and Vn COM parameter require adjustments of 3.6% per 
mm COM package trace routing

◦ For 20mm package Va, Vf , and Vn = 0.42v,0.42v, and 0.63v

◦ SNDR should be adjusted for at least se from COM package.

 Does sn affects jitter since the package results in a slow 
edge transition time of ~ 0.46 UI

 Recommended SNRTX of 31dB seems plausible 
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http://www.ieee802.org/3/by/public/adhoc/architecture/mellitz_040815_25GE_adhoc.pdf
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From Clause 92,93 etc.

 𝜂0 =
𝑉𝑛𝑜𝑖𝑠𝑒_𝑓𝑙𝑜𝑜𝑟
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𝐺𝐻𝑧
=5.2e-8

 Based on desire to keep 1mV rms as receiver noise

For 2 dB COM limit
 Assume system noise and some Rx noise floor is not in COM Rx budget

 𝜂𝑟 =
𝑉𝑛𝑜𝑖𝑠𝑒_𝑓𝑙𝑜𝑜𝑟

2

𝐺𝐻𝑧
=9.5593e-09, for 16 dB receiver noise floor

◦ 𝑉𝑛𝑜𝑖𝑠𝑒_𝑓𝑙𝑜𝑜𝑟
2 = 10

𝑁𝐹

10
+𝑙𝑜𝑔10(𝑇0𝐾∗𝑘𝑏)+𝑙𝑜𝑔10(𝐵𝑊)

∗
𝑅

1000

 𝜂𝑠 = 9.4115e-9 ( ½ mV RMS)
◦ This is associated with the Channel

◦ Recommend is new parameter to be supplied by channel providers

 For COM use h0 
= hr+hs =1.8971e-8

◦ Unless channel provides hs
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𝑉 𝑡 = 𝐴 ∗ 𝑒𝐵 𝑡−𝑡𝑠𝑡𝑎𝑟𝑡

Weak DFE taps

𝐷𝐹𝐸 𝑛 =
𝑉(𝑡𝑛)

𝐴𝑠𝑑
𝑡𝑛 = 𝑡𝑠𝑡𝑎𝑟𝑡 + n ∗ UI

A = 7.9459e-04
B = -2.2084e+09
Asd = 18.5096

Addition of a c(-2) Tx FFE tap would help keep 
the available signal larger ( 0:0.04:0.04 ) and 
yield a higher COM

Recommend weak extra DFE taps:
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 Add a c(-2) precursor tap with range [0:0.01:0.04] 

 Change DFE capability to 5 stronger taps and 15 very weaker taps
◦ Set bmax= [1 0.2  0.2 0.2  0.2 0.0809    0.0623    0.0480    0.0370    0.0285    0.0220    0.0169    0.0131    0.0101    0.0078    

0.0060    0.0046    0.0035    0.0027    0.0021 ]

◦ There are other ways to address this, but this is within the Annex 93A construct

 Change Rd to 52 ohms to better match package

 Change package impedance (Zc) to 85 ohms to align to a realistic 93 
ohm package target minus 10%

 Change package length/loss from 30mm/2.2 dB @ 12.89GHz to 
20mm/1.5 dB @ 12.89GHz 
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1healey_3bs_01_0315.pdf but 
more said more data need

2.0e-4

1.0e-4

52

20

.42

.42

.63

[1 0.2  0.2 0.2  0.2 0.0809    0.0623    0.0480    0.0370    0.0285    0.0220    0.0169    0.0131    0.0101    0.0078    

0.0060    0.0046    0.0035    0.0027    0.0021 ]

20

c(-2)  ( 0: 0.01 :0.04 ) 

0.951

h0=hs+hr

hs = 9.4115e-9
hr = 9.5593e-9

.005



IEEE P802.3bs 400 Gb/s Ethernet Task Force
14



IEEE P802.3bs 400 Gb/s Ethernet Task Force

Channels (crosstalk included) COM

shanbhag_01_0914--
TEC_Armor_MR_C2C

5.27dB PASS

mellitz_3bs_03a_0315--
Case_000001a

2.21dB PASS

mellitz_3bs_06a_0315--
Case_000005a

3.48dB PASS
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There seems to a path to success with modification 
and tradeoffs between a number of parameters.

All of which will require some lengthy consensus 
building. 

With at in mind the proposal is to:
Create a CDAUI-8 C2C electrical ad-hoc to modify 
COM specification parameters and associated Tx 
and Rx specifications. 
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