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Design of Thin Frequency Selective Surface Superstrates
for Dual-Band Directivity Enhancement
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Abstract

We propose a thin frequency selective surface(FSS) superstrate etched on a substrate for dual-band directivity
enhancement, and present a design method of the superstrate. In the proposed new design, two FSS arrays with the
same periodicity, but with different alignments are placed above and below a thin dielectric layer to overcome the
problem of conventional superstrates for dual band directivity enhancements. Based on the unit-cell simulation, several
important parameters that characterize the thin FSS superstrate are investigated, and the procedure for designing such
a superstrate is described. We compare the resonant frequencies and the qualify factors of the unit cell with those of
three FSS antenna composites with different quality factors, and identify the quality factors which support similar
directivity enhancement at the dual-band directivity enhancement, It was found that there is an optimum FSS array size
of a superstrate to enhance the directivity most efficiently. Measured results for a fabricated superstrate show a good
agreement with the simulated ones.
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Fig. 1. Geometry of a thin FSS antenna composite.
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Table 1. Comparison of characteristics of the unit cell with those of the FSS antenna composites as a function of
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Table 3. Comparison of characteristics of the unit cell with those of the FSS antenna composites as a function of the
FSS array size for the FSS-3 superstrate(N: FSS array size).

Lower band Upper band
N F D 0 F D 0]
o) A 8.66 30.88 11.98 - 54.13
6x12 9.00 16.65 9.03 12.20 15.17 26.61
8x16 8.90 16.56 1572 12.10 16.27 31.06
;S%j] 10x20 8.73 18.52 19.97 11.90 19.40 40.66
12x24 8.71 18.27 2411 11.88 19.34 44.64
14x28 8.69 18.85 29.89 11.85 19.84 56.60
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