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Key Problems in Microwave Dielectric Characterization of
Low-Dielectric-Constant Ceramics

LI Lei, CHEN Xiangming
(Laboratory of Dielectric Materials, School of Materials Science and Engineering, Zhejiang University, Hangzhou 310027, China)

Abstract: Low-dielectric-constant (¢;) microwave dielectric ceramics are one of the key materials for future mobile communication
technology, and the accurate characterization for their basic performance parameters of &, Qf value and temperature-dependent
coefficient of resonant frequency (zy) is one of the most fundamental issues. Parallel plate method and metal resonant cavity method
with TEq;; mode are commonly used for measuring the microwave dielectric properties. However, the corresponding problems are
neglected, which are especially important for the research and applications of low-¢, microwave dielectric ceramics. In this review, the
key problems of the identification of TE;; resonant mode, measurement reliability of Qf value and measurement reliability of z; were
discussed for the characterization of low-¢, microwave dielectric ceramics, and the corresponding solutions to the problems were
given.

Keywords: low dielectric constant; microwave dielectric characterization; parallel plate method; resonant cavity method;
measurement reliability
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Table 1 Some examples for the evaluation of microwave dielectric properties by metal resonant cavity method

Sample No. Diameter/mm Thickness/mm & fo/GHz Qu Qf/GHz P. Q.
1 12.03 6.51 2.79 14.988 7875 138 800 0.781 23 465
2 9.92 4.84 3.81 15.109 9497 152 200 0.732 30 638
3 10.00 5.00 9.50 10.158 21759 396 800 0.920 44 631
4 6.02 3.05 2.76 19.679 11 520 78 500 0.095 15 855

& Dielectric constant; fp: Resonant frequency; Q,: Unloaded quality factor; Qf: Product of quality factor and frequency; P.: Electric energy filling factor; Q.:

Quality factor of conducting metal walls.
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