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Industry Challenges

•PWB Process Variations

•Laminate Constructions

•εr and  Df Variations

•Relative Permittivity

•Repeatability

Industry Challenges

•Etching Tolerance

•Material Thickness Variation

•Surface Plating Variations

•Repeatability

Correlation and Measuring Techniques   
for +/-5% Impedance

Tom Bresnan
R&D Altanova

Introduction

•Motivation

• Customer Demand for Tighter Impedance Control to 5% and Less

• Industry Process Challenges

• Some Theory

• Fabricator & Customer Correlation

Conference 
Ready 1/27/2014
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Design 

Challenges:

• Pull Back

• Split Plane

• Via Field

Hidden Challenges

•Electrical

•Dielectric Constant or

•εr (or Relative Permittivity)

•Effective Permittivity

Responses to Industry Challenges:

• Limited Laminate Supply & Construction

• Surface Plating Enhanced by Reverse Pulse Plating (or RPP)

• Materials Sorting and Segregation

• Etch Chemistry Choice and Control – Cupric Chloride (CuCl2)
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Conclusion:

• Specified & Measured 
Materials

• Strict Line Width Control

• Calibration Plans-Fabricator & 
Cust.

• Qualified Operators

• Qualified Tools

• Gage R&R

Theory

• Drift

• Discontinuities at the Launch Site

• Probe Interface

• Reflections

• False Readings

Probe

Constant Impedance 
Trace will show a “low 
frequency drift” upward

①

Select a stable spot on the TDR plot

Board Under TestBoard Under Test

①

Known-Reference-Trace
calibration board

Known-Reference-Trace
calibration board

Calibrate to 50 ohms

Board Under TestBoard Under Test

Measure Board Under Test

①
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Theory and Conclusion
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