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A C-band voltage controlled metamaterial surface

ZHOU Li, YANG Chun, HE Xiaoyang
(Institute of Electronics Engineering, China Academy of Engineering Physics, Mianyang Sichuan 621999, China)

Abstract: A C-band transmittance adjustable voltage controlled metamaterial surface is proposed. The
metamaterial surface is composed of novel adjustable metamaterial units with varactor diodes. By
adjusting the DC bias voltage, the capacitance value of the varactor diode is changed so that the
electromagnetic properties of the metamaterial unit are adjusted. In this paper, the scattering parameters,
effective permittivity and effective permeability of the metamaterial unit are simulated and calculated. The
metamaterial unit is designed to resonate from 5.2 GHz to 5.6 GHz. In order to verify the property of the
designed metamaterial unit, the voltage controlled metamaterial surface is adopted in adjusting the
far-field radiation pattern of a microstrip antenna. The DC bias voltage of 0.5 V to 10 V is applied to the
designed voltage controlled metamaterial surface operating at 5.4 GHz, and the transmittance changes
about 20 dB by changing voltage.
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Fig.4 Effective permeability and effective permittivity
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