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Objectives 

• Review the 40GBASE-T MDI impedance 

balance requirement defined in P802.3bq 

D1.1.1, Clause 98.8.2.2 

 

• Discuss the measurement approaches outlined 

in the text 

 

• Propose alternate text for Clause 98.8.2.2 that is 

more aligned with (what are believed to be) 

current industry practices 
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P802.3bq Clause 98.8.2.2 

D1.1.1 “core” text 
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Equation 98-53 Bal(f) 

Clause 55.8.2.2 upper 

frequency bound for 

reference 
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Clause 98.8.2.2 Methodology (1/3) 
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Clause 98.8.2.2 Methodology (2/3) 
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Clause 98.8.2.2 Methodology (3/3) 
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Making the Impedance Balance 

Measurement 

• Time domain methodology carries legacy techniques 

forward 

– Requires more complex test fixtures and additional steps to 

compensate for fixture loss 

– How many points are required to “fill in the gaps”? 

• 10BASE-T specifies 11 points from 1MHz to 21MHz (2MHz steps, 

10% of b/w per step) 

• A comparable 40GBASE-T measurement would include 200 points 

per pair, or 1600 measurements! (including calibration circuit 

measurements) 

• Time consuming, even with test automation 

• Frequency domain methodology (several frequency 

sweeps at most) is more appropriate 

– Both 2-port or multi-port instruments can be used 

• Described in several equipment application notes, IEEE paper 



Page 9 IEEE P802.3bq 40GBASE-T Task Force  – January 2015 Interim Meeting Version 2.4 

Alternate Approaches 
• scd11/sdc11 are used for 6G 

SAS and 8G FC 

• Well-defined and accepted test 

procedures for scd11 exist 

– Example - UNH IOL SERIAL 

ATTACHED SCSI (SAS) 

CONSORTIUM, Clause 5, 

SAS 3.0 Transmitter Test 

Suite, Version 1.4, Test 5.4.3 - 

RX Differential Impedance 

Imbalance (SCD11) 
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Summary of P802.3bq D1.1.1 Comments 

#154 and #155 

 

• Use Test Mode 5 to place the transceiver in an 

appropriate state for the measurement 

 

• Use a frequency-domain-based measurement 

methodology 
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Proposed Text for 98.8.2.2 (1/2) 
“Impedance balance is a measure of the impedance-to-ground difference 

between the two MDI contacts used by a duplex link channel and is referred to 

as common-mode-to-differential-mode impedance balance. 

The common-mode-to-differential-mode impedance balance, Bal(f), of each 

channel of the MDI shall meet the relationship: 

 

 

 

 

 

where f is the frequency in MHz when the transmitter is transmitting random or 

pseudo random data. 

Test-mode 5 may be used to generate an appropriate transmitter output.” 
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Proposed Text for 98.8.2.2 (2/2) 
“The impedance balance is defined as the S parameter measurement of Sdc11 

in dB at the MDI. 

The impedance balance may be measured with a mixed mode four port 

network analyzer capable of measuring the common-mode voltage and 

differential mode voltage of a balanced port. 

Impedance balance is the S parameter measurement of Sdc11 in dB at the 

MDI where two ports of the four port network analyzer are connected between 

two MDI contacts used by a duplex link channel and these two ports are 

configured as a single balanced port. 

For this test, the PHY ground is connected to the network analyzer ground. 

The other two ports of the network analyzer are unconnected. 

The network analyzer should be capable of measuring Sdc11 to at least –60 dB 

and should use a differential input impedance of 100Ω and a common-mode 

impedance of 75Ω. 

During the test the PHY is connected to the MDI as in normal operation.” 
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Potential Follow-up? 

• What practices and methods are generally used 

for this measurement with 10GBASE-T ports? 

– Is the description of the text correct? 

– Any known issues with sdc11 fixtures or calibration? 

– Should we include a 2-port option?  (e.g. sdc11 can 

be calculated from s11/s21/s12/s22 and is basically 

“free” if this approach is used to measure return 

loss/sdd11) 

• Comments from 802.3aw? 

• Other? 
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Thank You! 
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Existing Requirements – 10BASE-T 
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Existing Requirements – 1000BASE-T 
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Slight Discontinuity in Equation 98-53  
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Impedance Balance Limits 

for BASE-T Standards 
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Impedance Balance Limits 

for BASE-T Standards 

10BASE-T 

1000BASE-T 

10GBASE-T and 

proposed 40GBASE-T 
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802.3aw Maintenance Comments Against 

Clause 55.8.2.2 
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802.3aw Maintenance Comments Against 

Clause 55.8.2.2 


