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Analysis of resonant frequency in microstrip antennas using X—cut quartz plates

Hyun-ll Kang, Hyun-Suk Hwang, Kyu-Il Lee, Tae-Yong Lee, Joon-Tae Song

School of Information and Communication Engineering, Sungkyunkwan University

Abstract : A technique to control the operating frequency of microstrip antenna by using the X-cut quartz substrate has

been investigated experimentally and theoretically. We consider 6, 8 and 10 GHz resonance frequency in three

dimensional quartz plates. Equation of linear piezoelectricity are solved for the thickness-shear approximation of X-cut

quartz plates. At X-band frequencies, the microstrip antenna was voltage-controllable using the dc electric field

dependence of the piezoelectric constant of X-cut quartz. This work demonstrates advantageous application for X-cut

quartz plate in microstrip antenna substrates.
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