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Fabrication and Frequency Agile of Microstrip Antennas
Using Y-cut LINbO3, Quartz and FR-4 Subsirates.
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Abstract

In this paper, we proposed a method to shift the resonant frequency by applying the electric field to
microstrip patch antenna using piezoelectric substrates. We fabricated microstrip patch antenna using
Y-cut LiNbO3, Quartz and FR-4 substrates. We designed and simulated the microstrip antennas by
Ensemble V 7.0 of the simulation tool. We observed the resonant frequency by DC applied electric field
in a microstrip patch antenna. When the electric field was 300 V/mm, the resonant frequency agile of
Y-cut LiNbO3 microstrip patch antennas were 29 MHz. When the electric field was 400 V/mm, the
frequency agile of X-cut, Y-cut and Z-cut quartz microstrip patch antennas were 55.2 MHz, 34.2 MHz
and 28.0 MHz, respectively. However, when the electric field was 400 V/mm, the resonant frequency of
FR-4 microstrip patch antenna does not changed. It was shown that the resonant frequency agile of
Y-cut and Z-cut quartz microstrip patch antennas are due to piezoelectric phenomenon not to be
permittivity.
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Fig 1. A microstrip patch antenna.
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Fig 2. Frequency properties of Y-cut LiNbOj
substrate by DC electric fields.
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