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Modal ERL Computation 
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Reference in mellitz_3dj_01b_2603.pdf 
Implement with editorial license

Includes:

❑ Update for modal s-parameter references in 178A.1.2 

❑ Proposal for a new section 178A.3 for Modal Effective Return Loss 
computation

https://www.ieee802.org/3/dj/public/26_03/mellitz_3dj_01b_2603.pdf


Modal ERL Documentation Example
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❑ Rename modal 
return loss entries 
to point to table 
178D-8a referenced 
in 178D.8.4 

Implement with editorial license

Common-mode to common-mode return loss 176D.8.4 Table 176D-8a 

Common-mode to differential-mode return loss 176D.8.4 Table 176D-8a 



Modify 176D.8.4 and add Table 176D-8a 
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The common-mode to common-mode return loss specification is satisfied by either meeting the requirement of Equation (179-15) or 
having ERLCC value higher than the specification in Table 176D-8a.

The common-mode to differential-mode return loss specification is satisfied by either meeting the requirement of Equation (179-16) 
or having ERLDC value higher than the specification in Table 176D-8a.

The differential-mode to common-mode return loss specification is satisfied by either meeting the requirement of Equation (179-23) 
or having  ERLCD value higher than the specification in Table 176D-8a.

Table 176D-8a shows which equations and modal ERL specifications are required for the return loss specifications.  ERLCC, ERLDC, and 
ERLCD are computed using the procedure in annex 178A.3 with the values in Table 176D–7 and Table 176D–8, with differential 
reference impedance equal to 92.5 Ω, common mode impedance of 23.125 Ω, and with Tfx equal to twice the test fixture delay. Tfx is 
provided by the test fixture provider.  For host input and output, the test fixture delay is defined as the propagation delay between 
the coaxial connector on the test fixture and the host-facing connection, excluding the mating interface discontinuity. For module 
input and output, the test fixture delay is defined as the propagation delay between the coaxial connector on the test fixture and the 
first discontinuity of the AUI-C2M connector.

Specification RL mask equation RL mask figure Modal ERL type Modal ERL minimum
Common-mode to common-
mode

Equation (179–15) Figure 179–4 ERLCC 2 dB

Common-mode to differential-
mode

Equation (179–16) Figure 179–5 ERLDC 17 dB

differential-mode to common-
mode

Equation (179–23) Figure 179–7 ERLCD 17 dB

Table 176D-8a 



Implement with editorial license
applied from slide 5 and 6 to these 
references
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tx rx channel tx or rx
RLcc Rldc Rlcd RLcc Rldc Rlcd RLcc Rldc Rlcd

178.9.2 Transmitter characteristics
178.9.3 Receiver characteristics
178.10 Channel characteristics table 178-13
179.9.4 Transmitter characteristics table 179-7 table 179-7
179.9.5 Receiver characteristics table 179-11
179.11 Cable assembly characteristics table 179-16 table 179-16
176C.6.3 Transmitter characteristics
176C.6.4 Receiver characteristics
176C.7 Channel characteristics table 176C-8
176D.6.4 Host output characteristics table 176D-2 table 176D-2
176D.6.5 Module output characteristics table 176D-3 table 176D-3
176D.6.6 Host input characteristics table 176D-4
176D.6.7 Module input characteristics table 176D-5
179B.4.5 MTF DC p. 914
179B.4.3 MTF CC p. 913



Adopt the data in the proposal 
mellitz_3dj_03a_2603 slide 3  with exceptions 
below
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section tx rx channel tx or rx
ERLcc ERLdc ERLcd ERLcc ERLdc ERLcd ERLcc ERLdc ERLcd

178.9.2 Transmitter characteristics
178.9.3 Receiver characteristics
178.10 Channel characteristics 17 dB
179.9.4 Transmitter characteristics (CR Host) 2 dB 17 dB
179.9.5 Receiver characteristics (CR Host) 17 dB
179.11 Cable assembly characteristics 2 dB 17 dB
176C.6.3 Transmitter characteristics
176C.6.4 Receiver characteristics
176C.7 Channel characteristics 17 dB
176D.6.4 Host output characteristics 2 dB 17 dB
176D.6.5 Module output characteristics 2 dB 17 dB
176D.6.6 Host input characteristics 17 dB
176D.6.7 Module input characteristics 17 dB
179B.4.5 MTF DC 17 dB
179B.4.3 MTF CC 2 dB

I M P L E M E N T  W I T H  E D I T O R I A L  L I C E N S E



Summary
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Ref to straw poll #13 in 
https://www.ieee802.org/3/dj/public/26_03/motions_3dj_2603.pdf

Apply modal ERL as described in this presentation which  corrects and 
clarifies mellitz_3dj_03a_2603, slides 2 and 3.

https://www.ieee802.org/3/dj/public/26_03/motions_3dj_2603.pdf


Thank You!
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Backup – Modal ERL Document
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