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Purpose

• Update 802.3cy PCB and Test Fixture Considerations
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Background – 802.3bj/by/cd/ck 

• The channel is defined between the transmitter and receiver blocks to include the transmitter 

and receiver differential controlled impedance printed circuit board and the cable assembly 

(link segment). 

• Test points provide specification references for channel and cable assembly and RX and TX

• Test fixtures enable testing at test points – module compliance board (MCB); host 

compliance board (HCB)
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Background – 802.3bj/by/cd/ck

• 802.3bj - 100GBASE-CR4 - 2-level PAM - 25.78125 GBd per lane – Channel 

loss budget (35 dB@12.8906 GHz). Link segment up to at least 5 m (22.8 

dB@12.8906 GHz)

• 802.3by - 25GBASE-CR and 25GBASE-CR-S - 2-level PAM - 25.78125 GBd

per lane – Channel loss budgets (35 dB, 29 dB, 28.02 dB)@12.8906 GHz . 

Link Segments 3-5 m (22.48 dB, 16.48 dB, 15.50 dB)@12.8906 GHz reach 

depending on FEC

• 802.3cd - 50GBASE-CR, 100GBASE-CR2, and 200GBASE-CR4– PAM4 -

26.5625 GBd per lane – Channel loss budgets 30 dB@13.28 GHz. Link 

Segment up to at least 3 m reach 17.6 dB@13.28 GHz.

• 802.3ck - 100GBASE-CR1, 200GBASE-CR2, and 400GBASE-CR4 – PAM4 -

53.125 GBd per lane – Channel loss budgets 28.5 dB@26.56 GHz. Link 

Segment up to at least 3 m reach 19.75 dB@26.56 GHz 

IEEE Standards - 25/50/100 Gb/s Operation – Shielded Cable  
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Background –TP0-TP5 Channel  

Source: IEEE P802.3ck™/D2.0, 10th March 2021 

Channel insertion loss at 26.56 GHz
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Background –TP1-TP4 Cable Assemblies

Source: IEEE P802.3ck™/D2.0, 10th March 2021 

Cable assembly insertion loss at 26.56 GHz
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Background –TP0-TP2 or TP3-TP5 Host  

Source: IEEE P802.3ck™/D2.0, 10th March 2021 

Host insertion loss at 26.56 GHz 



IEEE 802.3cy TG

Background –Test Fixtures

Source: IEEE P802.3ck™/D2.0, 10th March 2021 

Host Compliance Board (TP2 or TP3)  - Plug in at TP2 or TP3 for 

TX and RX measurements – PCB IL minimizes

Module Compliance Board or Cable Assembly Test – PCB IL to 

emulate minimum host IL
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Background –Test Fixtures 

Source: IEEE P802.3ck™/D2.0, 10th March 2021 

Test Fixture insertion loss at 26.56 GHz 

NOTE—2.3 dB MCB PCB IL includes the RF 

connector (up to the RF connector reference plane).

Host 

Compliance 

Board (TP2 

or TP3

Module 

Compliance 

or Cable 

Assembly 

Test Fixture
Mated Test Fixture Parameter description

Maximum insertion loss

Minimum insertion loss

Effective Return Loss (ERL)

Common-mode conversion insertion loss

Common-mode return loss

Common-mode to differential – mode return loss 

Integrated Crosstalk Noise (ICN)

• Specified in a mated state
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TX and RX PCB Loss

PHY MBd Bandwidth (MHz) PCBILdb/76.2mm PCBILdb/in

25GBASE-T1 14062.25 7031.25 1.8717 0.624
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Dk Df Algebraic Model
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Tx Function to Rx function channel IL 

• Tx Function to Rx function channel IL proposal

PHY MBd Bandwidth (MHz) PCBILdb/76.2mm IL Link Segment IL MDI IL Channel Max 

25GBASE-T1 14062.25 7031.25 1.8717 29.8688 0.168 33.948

𝑰𝑳𝑳𝒊𝒏𝒌𝒔𝒆𝒈𝒎𝒆𝒏𝒕 ≤ 𝟎. 𝟎𝟎𝟐
𝐟

𝟐.𝟓
+ 𝟎. 𝟔𝟖

𝐟

𝟐.𝟓

𝟎.𝟒𝟓
(𝐝𝐁)

𝑰𝑳𝑴𝑫𝑰 ≤ 𝟎. 𝟏
𝒇

𝟐.𝟓∙𝟏𝟎^𝟑
(𝐝𝐁)

𝑰𝑳𝑪𝒉𝒂𝒏𝒏𝒆𝒍 ≤ 𝟐 ∙ 𝐈𝐋𝐏𝐂𝐁 𝟕𝟔.𝟐𝒎𝒎 + 𝟐 ∙ 𝐈𝐋𝐌𝐃𝐈 + 𝐈𝐋𝐋𝐢𝐧𝐤𝐬𝐞𝐠𝐦𝐞𝐧𝐭 (𝐝𝐁)

𝑰𝑳𝑷𝑪𝑩(𝟕𝟔.𝟐𝒎𝒎) ≤ 𝟎.𝟎𝟎𝟕𝟏 ∙ 𝒇/𝟐.𝟓 ∙ 𝟏𝟎^𝟑 + 𝟎. 𝟎𝟎𝟒𝟓 ∙ 𝒇/𝟐.𝟓 ∙ 𝟏𝟎^𝟑 ∙ 𝟕𝟔.𝟐 (𝐝𝐁)

https://www.ieee802.org/3/cy/public/ad

hoc/diminico_3cy_01a_1_5_21.pdf

https://www.ieee802.org/3/cy/public/adhoc/diminico_3cy_01a_1_5_21.pdf
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PCB – 76.2 mm/3 inch

𝐼𝐿𝑃𝐶𝐵 ൗ𝑑𝐵
𝑚𝑚 = 0.0067

𝑓𝑀𝐻𝑧

1000

0.45

+ 0.0012
𝑓𝑀𝐻𝑧

1000

𝐼𝐿𝑃𝐶𝐵 ൗ𝑑𝐵
𝑖𝑛 = 0.17 𝑓𝐺𝐻𝑧

0.45 + 0.03 𝑓𝐺𝐻𝑧

• The PCB budget is determined based on the material comparison analysis done in 

Kadry_3cy_01a_03_01_21.

• The PCB loss budget profile was based on the loss of the high-density stack of material with Er=3.4 and 

Df=0.008 

https://www.ieee802.org/3/cy/public/adhoc/Kadry_3cy_01a_03_01_21.pdf
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Link Segment Strawman IL 

The link segment IL strawman was proposed in the following contribution 

DiBiaso_et_all_3cy_adhoc_01a_04_20_21. This contribution outlines the history 

and references all previous contribution that led to this proposal.  

https://www.ieee802.org/3/cy/public/adhoc/DiBiaso_et_all_3cy_adhoc_01a_04_20_21.pdf
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Updated Link Segment Strawman IL 

An adjustment to the Link Segment IL proposal was put fourth by Thomas Muller in 

mueller_3cy_01_05_18_21.pdf

𝐼𝐿𝐿𝑖𝑛𝑘𝑆𝑒𝑔𝑚𝑒𝑛𝑡 𝑑𝐵 ≤ 0.00135 𝑓𝑀𝐻𝑧 + 0.3564 𝑓𝑀𝐻𝑧
0.45 + 0.495

𝑓𝑀𝐻𝑧

7500

6

𝑤ℎ𝑒𝑟𝑒 𝑓 𝑖𝑠 𝑡ℎ𝑒 𝑓𝑟𝑒𝑞𝑢𝑒𝑛𝑐𝑦 𝑖𝑛 𝑀𝐻𝑧; 10 ≤ 𝑓 ≤ 9000

-29.02dB @ 7031.25 MHz
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Tx Function to Rx function channel IL 

• Tx Function to Rx function channel IL proposal

PHY MBd Bandwidth (MHz) IL PCB IL Link Segment IL MDI IL Channel

25GBASE-T1 14062.25 7031.25 1.871 29.02 0.168 33.098

𝐼𝐿𝑀𝐷𝐼(𝑑𝐵) ≤ 0.1
𝑓𝑀𝐻𝑧

2500

𝐼𝐿𝐶ℎ𝑎𝑛𝑛𝑒𝑙 𝑑𝐵 ≤ 2 ∙ 𝐼𝐿𝑃𝐶𝐵 + 2 ∙ 𝐼𝐿𝑀𝐷𝐼 + 𝐼𝐿𝐿𝑖𝑛𝑘𝑠𝑒𝑔𝑚𝑒𝑛𝑡

𝐼𝐿𝑃𝐶𝐵 𝑑𝐵 ≤ 0.09144
𝑓𝑀𝐻𝑧

1000
+ 0.51054

𝑓𝑀𝐻𝑧

1000

0.45

𝐼𝐿𝐿𝑖𝑛𝑘𝑆𝑒𝑔𝑚𝑒𝑛𝑡 𝑑𝐵 ≤ 0.00135 𝑓𝑀𝐻𝑧 + 0.3564 𝑓𝑀𝐻𝑧
0.45 + 0.495

𝑓𝑀𝐻𝑧

7500

6
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• Use 802.3cy Channel IL method to formulate 802.3cy test fixture IL 

• Specified in a mated state

Test Fixture - 802.3cy- Future Work

Mated Test Fixture Parameter description

Maximum insertion loss

Minimum insertion loss

Return Loss

Common-mode conversion insertion loss

Common-mode return loss

Common-mode to differential – mode return loss 

Alien Crosstalk


