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1
Motivation

« Earlier contributions [1,2] have expressed some concerns on feasibility of
using smaller size PoC inductors 1uH [1] and 0,68uH [2] for ACT based PHYs

« ACT based downstream receiver complexity is explored in [3,4] and the
analysis used 10MHz and 45MHz corner frequencies respectively for the high
pass filter (HPF) related to PoC

« Many discussions [1,2,3,4] were around different corner frequencies of high
pass filter related to PoC that ranges from 8MHz to 45MHz

» |IEEE 802.3 spec neither specify HPF filter parameter nor the value of PoC
inductor. It rather gives the guidelines

» The contribution explores trade-off between PoC values and SNR degradation
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High Pass Filter

« Since most of the signal
power of Differential
Manchester Encoding
(DME) is concentrated
around fundamental
frequency, the effect of
received signal
attenuation and baseline
wander effects will be less
compared to baseband
signal starts from close to
DC

High Pass Filter
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Blocks all frequency
components of noise
and interference below
the corner frequencies
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PoC Filter Parameters

 PoC inductor value with 1uH
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e
Maximum Output Droop

» If we were to adopt IEEE 802.3ch output droop [5]

149.5.2.1 Maximum output droop

With the transmitter in test mode 6 and using the transmitter test fixture 1 shown in Figure 149-35. the
magnitude of both the positive and negative droop shall be less than 15%. measured with respect to an initial
value at 4 ns after the zero crossing and a final value at 16 ns after the zero crossing (12 ns period).

« PoC inductor value shall be > 3.7uH to maintain output droop of .3ch

* To enable PoC inductor with value 1uH or less, output droop specification
must be changed

— Ultimately, this means pushing high pass filter corner frequency further away from what is
agreed for IEEE 802.3ch
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High Pass Filter Effects

Downstream transmitter

— PSD is spread over a wide band

— Small portion of TX signal gets
attenuate at PoC filter

— Big loss of TX signal will be on

channel ECU PoC PoC Camera
« Upstream transmitter PHY &4z Channol 542 PHY
— PSD is spread over a narrow band
— Relatively big portion of TX signal gets

attenuate at PoC filter

— Very small loss of signal on the
channel
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High Pass Filter Effects

» Upstream and Downstream transmitted PSDs

—— PSD w/o HPF
~—— PSD w/ 1MHz HPF
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50 100 150 200
Freq. in MHz

250

-95

-100

=115

~120

= PSD w/o HPF

= PSD w/ 1MHz HPF
~ PSD w/ 10MHz HPF
= PSD w/ 20MHz HPF
=== PSD w/ 45MHz HPF

0 500 1000 1500 2000 2500

Freq. in MHz

3000

Page 8

IEEE P802.3dm Task Force meeting



e
High Pass Filter Effects on SNR

Inductor Upstream SNR Downstream SNR

value Degradation Degradation
No PoC None 0dB 0dB
1 MHz 8uH 0dB 0dB
10 MHz 800nH 0.2dB 0.3dB
20 MHz 400nH 0.7 dB 0.7 dB
45 MHz 175nH 2.6 dB 1.4 dB
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1
Conclusion

» |IEEE 802.3 spec does not specify the value of PoC inductor
» Qutput droop gives a guideline for the minimum value of inductor for PoC

» Current IEEE 802.3ch output droop does not seem to meet the PoC inductor
values that are being discussed within task force

» As a group we need to agree on a minimum PoC value that is practically
feasible for automotive use cases

* SNR degradation perspective, having PoC inductor of ~500nH is equivalent
to losing about 0.5dB SNR margin, which is can be handled, if it is needed

* Question: is there any killer application for smaller inductor value (<500nH)?
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Thank You!

IEEE P802.3dm Task Force meeting




