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Problem DefinitionProblem Definition

p Multi-layer PCB fabrication

p Copper clad metalization

p Meets mechanical requirements

p Stable at high temperatures

What PCB materials will meet the electrical
performance needs for my high speed Digital
or Wireless test tooling requirement?

Other Critical CriteriaOther Critical Criteria
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Typical Probe Card Construction
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Signal Line Analysis
Test Vehicle
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Electrical Properties
of

PCB Materials
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Analysis Methodology

p HP MDS (Microwave Design System) Electrical

Performance Computer Simulation Tools

(Transmission line models include frequency dependent parameters

like dielectric losses and skin effect)

p Verification of model accuracy through s-parameter

measurements

p Use “Dynamic Convolution” technique and HP

Impulse tools for Time Domain analysis

p Keep Ground Plane spacing constant (“B”), adjust

signal line width (“W”) for 50ž characteristic

impedance

p Define Bandwidth as -3 dB loss frequency

p Metalization in all cases is 1 oz copper
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Frequency Domain Circuit

Electrical Performance of PCB Materials

MDS Frequency Domain Circuit Simulation
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Frequency Domain Results

Electrical Performance of PCB Materials

MDS Frequency Domain Simulation
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Frequency Domain Results
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Time Domain Circuit

Electrical Performance of PCB Materials

MDS Time Domain Circuit Simulation
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Time Domain Results

Electrical Performance of PCB Materials

MDS Time Domain Simulation
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Time Domain Results
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Conclusions

p Common low cost PCB materials do not

limit signal line electrical performance in

most probe card applications.

p Impedance control of ± 10% for high speed

signal lines is sufficient for most test

tooling applications.
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