MWE 2024 \WE5B-4

WG & — MRS & A\ o B AR S KON
Z OB 2V B

Characterization of Millimeter-Wave Properties of Printed Circuit Boards
and the Related Materials Using WG-mode Resonators.
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Abstract

Evaluation techniques to measure the complex permittivity of low-loss dielectric plate materials and the interface
effective conductivity of copper-clad circuit boards in the millimeter wave band, using WG(Whispering-Gallery)
modes in a dielectric disk resonator is introduced. When measuring the complex permittivity of a dielectric plate
material, a circular disk is made with the material under test, with a diamater dozens of times the wavelength and
a thickness of around half a wavelength, and the relative permittivity and dielectric tangent are calculated from the
measured resonance characteristics of the WG modes. When evaluating circuit boards, low-loss dielectric disk
resonators with known characteristics are used. The circuit board under test is placed so that it is in contact with
the top or bottom surface of the disk. The interface effective conductivity is calculated from the measured
unloaded Q of the WG mode. Both of these evaluation techniques utilize the high Q characteristics of millimeter
wave WG mode resonators.








