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Millimeter wave measurements of temperature dependence of
complex permittivity of dielectric plates
by a cavity resonance method with coaxial excitation

Takashi Shimizu Yoshio Kobayashi

Dept. Electrical and Electronic System, Saitama University
Shimo-ookubo 255, Urawa, Saitama 338-8570, Japan
Phone: +81-48-858-3477, Fax: +81-48-857-2529
E-mail: shimizu@reso.ees.saitama-u.ac.jp

Abstract A novel circular resonance method based on a rigorous analysis by the mode matching method
is proposed to measure the temperature dependence of complex permittivity of low loss dielectric plates in the
millimeter wave region. Using 1.2mm semi-rigid coaxial cable and V connectors performed constructing an auto-
measurement system applicable to 60GHz. Then the temperature dependence for PTFE plate and Crythnex plate
were measured in the temperature range 20 to 300K. It is verified that this method is useful as a precise

measurement method of the temperature dependence of low loss dielectric plates.
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