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A Step by Step Guide for

Channel Modeling & Simulation
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That Correlates to Lab Measurement for 25Gb NRZ & 56Gb PAM4 Applications
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Channel properties
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Transmission Reflection Mode conversion
Key factor Attenuation Topology Symmetry
Main TL geometry, Mismatch, P/N Skew,
contributors Dielectric loss model Mismatch location ~ Compensation structure location
Complexity . . .
FD correlation High Higher Highest
Complexity Low Medium High

TD correlation
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Dielectric properties Copper surface properties

Best for low loss dielectrics: Multi-pole

Vost Accurate: Huray model
Debye model

- Correct input data is hard to come by
Best composite

- dielectrics: Wideband

Vost Practical: Modified Hammerstad
Debye (Djordjevic-Sarkar)

» Additional Considerations

— Roughness Profile: HVLP /VLP /RTF
—  Etch factor
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Huray model Hammerstad model
R- ball radius
A- base size Hms-  RMS height

N- number of balls Rp- Rrough/smooth length ration

* A single value could replace both N&A parameters
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1.Model all TL turns
2.Model via asymmetry

3.Model skew compensation
structures

4 BGA GND asymmetry
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Still need to resolve this

i Actual
Mocet Channel
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Before and after
adding surface roughness parameters

Data measured from the real PCB foil
“PL-2759 Cnp;per Foil Surface Roughness
Toaol: 39587 wo: B333110 Intel Innerlayers after Oxide Treatment
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“all models are wrong but some are
useful”
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