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Electrical Fast Transients (burst transients) are common mode disturbances coming
from an arc when mechanical contact is open due to a switching process.

Similar disturbances could be observed from motor drivers and other load switching
signals, if their cables bundled together with SPE cables.
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Common Mode noise immunity vs power routing

T1S PHY refers toits local GND pin. Two approaches can be followed:

Single pair routing, separate power:

= thenoise couples between PHY GND
and SPE

= |arge CMnoise(e.qg. 500Vpp)
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Composite routing with power (including PoDL):
* the noise couples to both PHY GND and SPE

« the PHY sees only the difference in coupling between GND
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Electrical Fast Transient (Burst) testing

Two main setups have been tested to compare noise behavior

* Industrial cable featuring composite routing with power
» Single Twisted Pair cable, with separate power routing




Industrial cable results

7-wire ODVA flat cable, comprising
balanced 1T0BASE-TTS pair, power and
other lines




Industrial cable, no nodes, 1kV burst, SPE to table (yellow)
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RTE2004; 1333.1005K04; 200822 (02.300 2020-10-05)
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Industrial cable, no nodes, 1kV burst, SPE+ vs SPE- (cyan)

RTB2004; 1333.1005K04; 200822 (02.300 2020-10-05)
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Industrial cable, no nodes, 1kV burst, SPE+ vs SPE- (cyan)

RTB2004; 1333.1005K04; 200822 (02.300 2020-10-05)
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Ordinary twisted pair from CAT6 cable

UTP cable results
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UTP cable, floating nodes, 1kV burst, SPE pair to table (yellow)
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N m Q ™ ? Norm R

Undo Delete foom FFT Annotation 2.5 GSa/ 5

hd
1 ? Help

dY

Vertical

Trigger Mode

Auto
Trigger Type
Edge
Source
Cl
Slope

) A

Trigger Level Acquire

>

History

2 |

1us 1.2 us 1.4 us HF Reject Bo Measure
MeanCyc: 353.92 mV tl: 67.2ns t2 435.2 ns A |

Coupling
DC

1
-500 ¥ Bz

V1: 1.8453 V2: 83704 = Back

10/ M2
ADD{M1,5.000E-01) in ¥




UTP cable, floating nodes, 1kV burst, SPE+ to SPE-(cyan)

RTB2004; 1333.1005K04; 200822 (02.300 2020-10-05)
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UTP cable, transmitter grounded, 1kV burst, SPE pair to table

(yellow)
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UTP cable, transmitter grounded, 1kV burst, SPE+ to SPE-(cyan)
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Conclusions

» As expected, the noise amplitudes as seen by the PHYs are vastly
different

e The link noise behavior strongly depends on the common mode
termination points on the link

* The cable ringing period is similar, regardless of cable type

* Therefore, the erasure lengths can be expected to be similar in
both cable types
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