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Challenges of High Speed I/O Probing

A Scalable High Performance Mid-Bus Probing Solution for PCIe 4.0, 5.0, and Beyond 3
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Challenges of High Speed I/O Probing

A Scalable High Performance Mid-Bus Probing Solution for PCIe 4.0, 5.0, and Beyond 4
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Pros and Cons of Probing Solutions

A Scalable High Performance Mid-Bus Probing Solution for PCIe 4.0, 5.0, and Beyond 5

 Probing interposer 
o Expensive and requires design of new board
o Probing channel interconnect may add extra distortion 

 Mid-bus solutions
o Easy to implement by adding bifurcation resistor/capacitors
o Probing channel interconnect has lower distortion
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Repeater Based Scalable Mid-Bus Probing Solution

A Scalable High Performance Mid-Bus Probing Solution for PCIe 4.0, 5.0, and Beyond 6

/PCIe Gen 4 5
Receiver

PC
Ie

 C
on

ne
ct

or

Tap
Capacitors

Protocol
Analyzer

4 5PCIe Gen /
Transmitter

PCIe Gen 4/5
Repeater

AC capacitors
Tapping capacitors



On the Bus - Advanced bus protocols for validationTestConX 2019
Session  2B Presentation 4

March 3-6, 2019TestConX Workshop www.testconx.org

Case Studies and Simulation Results

A Scalable High Performance Mid-Bus Probing Solution for PCIe 4.0, 5.0, and Beyond 7
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PCB Board Stackups

A Scalable High Performance Mid-Bus Probing Solution for PCIe 4.0, 5.0, and Beyond 8

Stackup 1:
Dielectric: FR4

Stackup 2:
Dielectric: Megtron 6

Common topologies:
Through hole and blind vias
Main channel on layer 16
Probing channel on layer 20
Main channel:    8.8″
Probing channel:   3″
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3D Electromagnetic Simulation 

A Scalable High Performance Mid-Bus Probing Solution for PCIe 4.0, 5.0, and Beyond 9
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Channel Performance of FR4 Board

A Scalable High Performance Mid-Bus Probing Solution for PCIe 4.0, 5.0, and Beyond 10

Insertion Loss
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Channel Performance of Megtron 6 Board

A Scalable High Performance Mid-Bus Probing Solution for PCIe 4.0, 5.0, and Beyond 11
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Simulation Configuration

A Scalable High Performance Mid-Bus Probing Solution for PCIe 4.0, 5.0, and Beyond 12
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PCIe Repeater Architecture

A Scalable High Performance Mid-Bus Probing Solution for PCIe 4.0, 5.0, and Beyond 13
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FR4 Board PCIe Gen 4 Simulation Data

A Scalable High Performance Mid-Bus Probing Solution for PCIe 4.0, 5.0, and Beyond 14

Repeater input Repeater recovered data



On the Bus - Advanced bus protocols for validationTestConX 2019
Session  2B Presentation 4

March 3-6, 2019TestConX Workshop www.testconx.org

FR4 Board PCIe Gen 5 Simulation Data

A Scalable High Performance Mid-Bus Probing Solution for PCIe 4.0, 5.0, and Beyond 15

Repeater input Repeater recovered data
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Megtron 6 Board PCIe Gen 4 Simulation Data

A Scalable High Performance Mid-Bus Probing Solution for PCIe 4.0, 5.0, and Beyond 16
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Megtron 6 Board PCIe Gen 5 Simulation Data

A Scalable High Performance Mid-Bus Probing Solution for PCIe 4.0, 5.0, and Beyond 17

Repeater input Repeater recovered data
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Channel Simulation of Repeater to Protocol Analyzer

A Scalable High Performance Mid-Bus Probing Solution for PCIe 4.0, 5.0, and Beyond 18

Pa
ck

ag
e

PCIe Gen 5
Repeater Tx

C
on

ne
ct

or

Cable Protocol
Analyzer

Routing length: 3″
Cable length: 36″

Routing



On the Bus - Advanced bus protocols for validationTestConX 2019
Session  2B Presentation 4

March 3-6, 2019TestConX Workshop www.testconx.org

Megtron 6 Board PCIe Gen 5 Simulation Data

A Scalable High Performance Mid-Bus Probing Solution for PCIe 4.0, 5.0, and Beyond 19
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Summary

A Scalable High Performance Mid-Bus Probing Solution for PCIe 4.0, 5.0, and Beyond 20

 PCIe Gen 4 and 5 probing demands high performance 
platform

 Current probing solutions introduce extra distortions and 
have bandwidth limitation

 A repeater based probing architecture provides superior 
performance

 New design also scales well with future higher speed I/O



On the Bus - Advanced bus protocols for validationTestConX 2019
Session  2B Presentation 4

March 3-6, 2019TestConX Workshop www.testconx.org

Acknowledgements

A Scalable High Performance Mid-Bus Probing Solution for PCIe 4.0, 5.0, and Beyond 21

The author would like to thank Naveid Rahmatullah for his inputs 
and Ayman Abdo for the review.   




