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Scope

* Describe a method suitable for measuring induced RF voltages in a coaxial
channel under BCl-Immunity test conditions.

* Measure induced voltage at the PHY-pin location during BCl Immunity
testing, using test jigs that emulate coaxial MDI.

* Present typical results.
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Test Conditions

BCI, substitution method, CW:

1 MHz-400 MHz, 200mA.
e 2m, 6m, 10.5m RTKO31-type of MDI cable assembilies.
* Two identical jigs connected to each end of the cable, emulate a coaxial channel between two PHYs.
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Test Jigs
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| BCI clamp induces RF currents onto the MDI cable.
| SA measures the RF voltage induced at the DUT (“PHY pin”).
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DUT and LP Conditions for BCI

During the BCIl Noise Ingress measurements:

e LP (“Link Partner”) always Grounded, terminated with 50QQ @SMA.

 DUT either Grounded or Floating.
* DUT and LP connected with 2m, 6m or 10.5m of coax assembilies.
 Maximum of all three clamp locations presented for each test case.
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2m-Cable, DUT GNDed

VOLTAGE AT SMA (PHY MDI PIN) WITH DUT GROUNDED

MEASURED AT 200mA TEST LEVEL
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100

90

80

70

60

50

40

30

20

10

2mDGJ5-L
B 2mDGJ9 | |
Is a 2m cable really the best choice to
- thoroughly test our devices? .
It only stresses the DUT/LP at several narrow bands.
- 2m-cable resonances -
| |
1 \|
i }' ]PI"I |I ‘ !/|| :
i j | ’a},ﬂ :’Nf.“i ". | |
1\ : \ 1\ Il ot
\M‘—**' %T_f/ / | LL_,—£=|J/}// I\\I\\\:m—(-—.l.::%;iiiﬂ \Lﬁ:\”\:_‘“\u»\__,f“‘-ﬁ-__._gh{ﬂﬂﬂ\\%\ﬁ”‘

150 200 250 300
Frequency (MHz)

IEEE 802.3dm, November 2024

With inductor

7

With both sides GNDed to the test
bench, strong currents are induced
on the shield at resonances.

TO SCALE TO 355mA TEST LEVEL
multiply by 1.78
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6m-Cable, DUT GNDed

VOLTAGE AT SMA (PHY MDI PIN) WITH DUT GROUNDED
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10.5m-Cable, DUT GNDed

VOLTAGE AT SMA (PHY MDI PIN) WITH DUT GROUNDED
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2m-Cable, DUT Floating

VOLTAGE AT SMA (PHY MDI PIN) WITH DUT FLOATING
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6m-Cable, DUT Floating

VOLTAGE AT SMA (PHY MDI PIN) WITH DUT FLOATING
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10.5m-Cable, DUT Floating

VOLTAGE AT SMA (PHY MDI PIN) WITH DUT FLOATING
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Summary Observations

A method for characterization of coaxial channel under EMC test conditions is presented.
A relation between the voltages at the PHY pin and external EMI can be accurately measured.

Typical results for the BCI (200mA) on coaxial MDI are presented, and valid for the tested conditions.
The presented levels are property of the channel (design) and not of the intended protocol.

The design of the tested MDI is what can be expected in realistic applications.

Response to coupled RFl is heavily affected by and depended on cable-resonances and their levels.
Resonant frequencies depend on the length of the MDI cable and grounding conditions.

A DUT can be stressed at the resonant frequencies and not stressed in between the resonances.

Levels of coupled RFI also depend on the location of the BCI clamp in relation to the cable length and the
wavelength of the injected frequency. Only three standard locations have been covered.

The induced levels are lower when the DUT is floating relative to the GND plane on the bench.

This method can be applied to characterize MDI vs. various EMC parameters and settings.
It can be adapted for differential-pair MDI.
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Conclusions

 The component-level tests are prerequisite for in-car testing. The BCl current level 200mA is
considered in this study. However, some OEM requirements may go up to 355mA, in which case the
presented results need to be scaled accordingly by a factor of 1.78.

* As shown, significant BCl-induced noise can be observed below 400MHz.

* The above observation indicates that there is an absolute need for certain level of signal processing
and noise handling is required for both camera-side receiver as well as the ECU-side receiver. This fact

is independent of the modulation technique used.

* The next study should consider radiated immunity, which includes higher frequencies.
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Thank you!
Questions?



