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Purpose
•Baseline proposals for 802.3bj test point 
specifications and parameters for 100 Gb/s copper 
cable applicable for both PAM-2 and PAM-4.

•Baseline proposal for PAM-2 channel insertion loss 
budget.
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Supporters
• Vittal Balasubramanian - FCI
• Tom Palkert, Jay Neer, Mark Bugg - Molex
• Marc Dupuis, Megha Shanbhag, Nathan Tracy – TE Connectivity
• Ali Ghiasi - Broadcom
• Bernd Jansen, Cattalen Pelard - LEONI Cables & Systems
• Valerie Maguire - Siemon Company
• Olindo Savi - Hitachi Cable Manchester, Inc. 
• Adee Ran - Intel
• Rick Rabinovich - Alcatel-Lucent
• Pavel Zivny, Tektronix
• Merrick Moeller, Amphenol TCS
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802.3bj test point specifications
•Adopt Figure 85-2 and Table 85-4 as baseline for 802.3bj with applicable 
changes for naming transmit and receive functions and figure and clause 
numbering. 
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802.3bj test point specifications

•Table 85-4



6
802.3bj Cu specifications

•85A.2 Transmitter characteristics at TP0 [RL]
•85A.3 Receiver characteristics at TP5     [RL]
•85A.4 Transmitter and receiver differential printed 
circuit board trace loss
•85A.5 Channel insertion loss
•85A.6 Channel return loss
•85A.7 Channel insertion loss deviation (ILD)
•85A.8 Channel integrated crosstalk noise (ICN)

•Adopt 85A 40GBASE-CR4 and 100GBASE-CR10 TP0 and TP5 
test point parameters as baseline for 802.3bj channel parameters.

•Extend frequency and adjust limits as necessary to meet objectives. 

802.3bj Channel definition and test points
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802.3bj cable assembly characteristics and test points
•Adopt Table 85-9 and 85.10.1 cable characteristic parameter set 
as baseline for 802.3bj cable characteristic parameter set.

•Extend frequency and adjust limits as necessary to meet objectives.  
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802.3bj Transmitter and Receiver measurements and test points

•Adopt transmitter parameters in Table 85-5 as baseline for 802.3bj 
transmitter parameters. 
•Adopt receiver parameters in 85.7 and 85.8.4.2 Receiver interference 
tolerance test as baseline for 802.3bj Receiver interference tolerance 
test.
•Extend frequency and adjust limits as necessary to meet objectives.  
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802.3bj Receiver interference tolerance test and parameters
•Adopt Receiver interference tolerance test as baseline for 802.3bj.
•Extend frequency and adjust limits as necessary to meet objectives.  
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•85.10.8 Cable assembly test fixture
•85.10.9 Mated test fixtures
•85.10.9.1 Mated test fixtures insertion loss
•85.10.9.2 Mated test fixtures return loss
•85.10.9.3 Mated test fixtures common-mode return loss
•85.10.9.4 Mated test fixtures common-mode conversion loss
•85.10.9.5 Mated test fixtures integrated crosstalk noise

•Adopt 85.10.8 Cable assembly test fixture parameters as baseline for 
802.3bj Cable assembly test fixture parameters. 

•Extend frequency and adjust limits as necessary to meet objectives. 

802.3bj Test fixtures; test points and parameters
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•85.8.3.5 Test fixture (TP2 or TP3)
•85.8.3.6 Test fixture impedance
•85.8.3.7 Test fixture insertion loss

•Adopt 85.8.3.5 Test fixture parameters as baseline for 802.3bj test fixture 
parameters for measuring the transmitter specifications at TP2 and the 
receiver specifications at TP3. 

•Extend frequency and adjust limits as necessary to meet objectives. 

802.3bj Test fixtures; test points and parameters
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Channel insertion loss budgets at 12.89 GHz

7.83 dB 7.83 dB

4.7 dB 4.7 dB

20.34 dB

20.34 dB + (2 x 7.83) - (2 x 3) = 30 dB

20.34 dBcable assembly

9.4 dB4.7 dBTx/Rx PCB

1.34 dB.67 dBCA-TF loss

3 dB1.5 dBConnector*

16 dB3.2 dB/m5 meter cable •Adopt channel insertion loss budget
as baseline for 802.3bj 30 dB channel 
insertion loss budget. 

Channel insertion loss budget – 30 dB @ 12.89 GHz
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Channel insertion loss budgets at 12.89 GHz

7.83 dB 7.83 dB

4.7 + FEC dB 4.7 + FEC dB

20.34 dB

20.34 dBcable assembly

9.4 + FEC dB4.7 + FEC dBTx/Rx PCB

1.34 dB.67 dBCA-TF loss

3 dB1.5 dBConnector*

16 dB3.2 dB/m5 meter cable •Adopt channel insertion loss 
budget as baseline for 802.3bj 
>30 dB channel insertion loss 
budget. 

Channel insertion loss budget  >30 dB @ 12.89 GHz
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Conclusion
•Baseline proposals for 802.3bj test point 
specifications and parameters for 100 Gb/s copper 
cable applicable for both PAM-2 and PAM-4.

•Baseline proposal for PAM-2 channel insertion loss 
budget.
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Backup
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Loss budget examples
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Host Loss budget

Tx/Rxfunction
package

TP0
or

TP5
via’s

DiMinico connector
loss budget – (includes 1 via)

Dudek connector
loss budget 

Host PCB
Host loss budget

9.20 dB

6.57 dB

Host loss
budget -

12.89 GHz

1.2 dB @ 12.89 GHz

1.2 dB @ 14 GHz

1.87 dB @ 12.89 GHz  
2.30 db @  14.00 GHz 
(includes connector via)

Mated Connector

8.0 dB 12.89 GHz (PCB+2 via’s)

7.3 dB 14 GHz (PCB+2 via’s)
(2 via's[0.5 dB] + host trace[6.8 dB])
(4” N4000-13 or slightly worse material 
(up to 1.7dB/in) at 14GHz

4.70 dB @ 12.89 GHz (1.175 dB/in)
5.07 dB @ 14.00 GHz (1.268 dB/in)
(4” Megtron 4) – no via 

Host PCB

9.20 dBDudek_01a_1111..pdf

8.50 dBCEI-28G-VSR Nov11

7.37 dB
diminico_01_1111.pdf, 
diminico_01_0511.pdf

Host loss
budget –

14  GHzReference

Host loss budget includes 
•Chip/ball mounting loss (via), 
•MDI receptacle mounting loss (via). 
•MDI receptacle 
•Plug connector edge contacts  
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Channel insertion loss - 12.89 GHz – 5 m assembly  

mated connector* - 2.3 dB 

Channel IL= 2 x 4.70 dB (PCB) + 2 x 2.3 dB mated connector + 16.00 dB cable = 30 dB

Tx or Rx PCB IL – 4.7 dB 

Cable

*mated connector loss including
paddle card and wire termination

Channel 

OIF2010.132.01.pdf =4*(0.0838*fGHz+0.0944)= 4.7 dBRx PCB-4” from Megtron4 measurements (1.175 dB/in)

0.641*sqrt(fGHz) = 2.3 dBConnector loss including paddle card termination

3.2 dB/m = 16 dBCable 5 m 24 AWG 

0.641*sqrt(fGHz) = 2.3 dBConnector loss including paddle card termination

OIF2010.132.01.pdf =4*(0.0838*fGHz+0.0944)= 4.7 dBTx PCB-4” from Megtron4 measurements (1.175 dB/in)

Total 30 dB @ 12.89Channel components

Channel – 30 dB @ 12.89 Ghz
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Detailed differences in channel loss budget references 

Source: Mike Dudek, QLogic Corporation 


