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Study of 3-D Frequency Selective Surface Based on Square Coaxial Structure
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Abstract: According to the dual-mode coupling theory, dual-mode resonators are constructed by introducing metallized
vias and coupling gaps based on the original square coaxial frequency selective surface (FSS). Two independent transmis-
sion poles are realized through the odd and even modes couplings of dual-mode resonators, resulting in flat bandpass
performances. In addition, multiple transmission zeros are obtained because of the reflection in paths, and out-of-phase
counteraction between paths thus the frequency selectivity is improved greatly. Therefore, a bandpass FSS with wide
out-of-band rejection and a dual-band bandpass FSS are proposed. By using printed circuit board ( PCB) technology , the
proposed FSSs have fabricated and measured, and good agreements can be observed between the simulations and
measurements. The measured results show that the proposed FSSs exhibit stable response and high frequency selectivity
for different polarizations and incident angles.
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Fig. 3 E-field distributions of the resonator at transmission poles
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Fig. 6 E-field distributions of the resonator at transmission poles
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Table 1 Parameters of the bandpass FSS with wide out-of-band rejection
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Table 2 Parameters of the dual-band bandpass FSS
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