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A Differential Extrapolation Method to Extract Dielectric Parameters of
PCB with Roughened Conductor Surface

JIA Qi, HUANG Binke

(School of Electronics and Information Engineering, Xi’an Jiaotong University, Xi’an 710049, China)

Abstract: A method to extract dielectric parameters of PCB board in a wide band is proposed to
focus on the problem that rough conductor surfaces of small-scale printed circuit board in high-
speed transmission/interconnection structures increase their impact on transmission loss and
phase constant. Surface impedance for conductors with smooth surface and rough surface is
respectively calculated based on a stripline model and then propagation constants of the stripline
model with rough conductors are obtained. A differential extrapolation method is proposed to
separate the dielectric loss from the total loss so that dielectric parameters such as permittivity
and loss tangent are extracted in a wide frequency band. Simulation results from DC to 20 GHz
with eliminating the effects of conductor surface roughness and comparisons with the actual FR4
material parameters show that the extracted permittivity and loss tangent have errors of 2% and
5% respectively at 1IMHz and both the maximum errors reach to 1% and 8. 6% respectively in a
high frequency band from 10 GHz to 20 GHz. The proposed method is based on the equivalent

surface impedance theory, and can save computing resources effectively without decreasing
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accuracy, and it is suitable for extracting dielectric parameters of PCB board in wide band.

Keywords: printed circuit board; rough surface; surface impedance; differential extrapolation;

dielectric parameters
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