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Design of Active Frequency Selective Surface based on
Square Single Opening Ring Metamaterials

DENG Biao, TANG Tao, SHE Ying
(College of Electronic Engineering, Chengdu University of Information Technology , Chengdu 610225, China)

Abstract; An active frequency selective surface based on square single-opening ring metamaterials is designed which
consists of 10x10 square ring metamaterial elements. Each element size is 7 mmx7 mm X0.25 mm which is fabricated
on FR4 substrate, and the single-ring square copper plate is mounted on the surface of the substrate. The element can
maintain the dielectric constant and the permeability as well as the refractive index simultaneously negative at the range
from 1 GHz to 10 GHz(L, S, C, X band). The derivation process of S parameter inversion method is reviewed. At the
same time ,the S parameter inversion method is employed to prove that the element is consistent with the properties of
metamaterials. A variable chip capacitor is loaded between the metamaterial elements, and the resonant frequency ad-
justability of the active frequency selective surface is achieved by changing the magnitude of the voltage at the two ends
of the capacitor.

Keywords : metamaterials ; active frequency selective surface ;sparameter inversion method ;variable chip capacitor



