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Introduction

e High frequency applications keep challenging the PCB manufacturing
capability and simulation accuracy

e Viais a common structure on PCB and via stub loss will do effect on the
high frequency signal quality for any usage

e This presentation will analyze the impact of via stub loss to the 56Gbps
Serdes and mmWave signals, then introduce the high frequency SI
improvement by air over stub
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Via stub loss: reflection and radiation

* Reflection caused by « Radiation
Impedance discontinuity
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MFG process sequence: epoxy filling vs backdrill

« For some critical signals, we will request fab vendor to fill PTH vias
with non-conductive material (epoxy) and do back-drill to minimize
the stub length.

« General PTH (Plated Trough-Hole) via process in PCB
manufacturing

PCB Layers Via Drill Via Fill Via
[ Laminate ] . and Plate ] . Holes ] . Back-drill

. Air over stub for 56Gbps Serdes and mmWave
China

B TestConX+HE. 2022

5

TestConX China Workshop TestConX.org November 1-4, 2022



Session 2 Presentation 2

TeStCOI'IX Chil‘la 2022 5G/mmWave

MFG process sequence: epoxy filling vs backdrill

* The sequence of these two procedures will make a difference:
— Back-drill first, then filling: space over stub will be filled with epoxy
— Filling first, then back-drill: space over stub will be air

Back-drill first Filling first

Back-drilled Epoxy Filled Epoxy Filled Back-drilled
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Air over stub impact on 56Gbps Serdes

Dielectric over stub e Air over stub

Energy is nearly not leaking to the air

E-field at 56 GHz

A simple diff pair
loopback

¢
RX
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Air over stub impact on 56Gbps Serdes

* Dielectric over stub e Air over stub

S Parameter Plot 1 S 19 PCB 4 S Parameter Plot 1 )| 8
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Much bigger insertion loss @
45~56GHz because of stub
radiation.
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Air over stub impact on 56Gbps Serdes

Dielectric over stub e Air over stub
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Eye height is 10% bigger than
dielectric over stub, thanks to
the lower loss @45~56GHz
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Air over stub impact on mmWave (back-drill size)

* Dielectric over stub e Air over stub

Energy is nearly not leaking to the air
E-field at 50GHz
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Air over stub impact on mmWave (back-drill size)
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Air over stub impact on mmWave (back-drill size)

Return Loss

RL is improved by bigg
backdrill diameter.

40.00
Freq [GHz]
43.50

-11.8dB vs -16.9dB @ 43.5GHz
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Summary and Conclusion

« Manufacturing

— From the perspective of Signal Integrity performance, we prefer the space over stub
to be filled with air, rather than dielectric

— For high frequency (>28GHz) PCB application, back-drill process preference (epoxy
filling first, back-drill last) should be addressed

 Simulation

— For high frequency (>28GHz) simulation, the air over stub needs to be taken into
consideration

— Bigger back-drill diameter may improve high frequency Signal Integrity for the case of
air over stub
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COPYRIGHT NOTICE

The presentation(s)/poster(s) in this publication comprise the proceedings of
the TestConX China 2022 virtual event. The content reflects the opinion of the
authors and their respective companies. They are reproduced here as they
were presented at TestConX China. The inclusion of the presentations/posters
in this publication does not constitute an endorsement by TestConX or the
workshop’s sponsors.

There is NO copyright protection claimed on the presentation/poster content
by TestConX. However, each presentation/poster is the work of the authors
and their respective companies: as such, it is strongly encouraged that any
use reflect proper acknowledgement to the appropriate source. Any questions
regarding the use of any materials presented should be directed to the
author(s) or their companies.

TestConX, TestConX China, the TestConX logo, and the TestConX China
logo are trademarks of TestConX. All rights reserved.
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