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Design of Flexible Reconfigurable Frequency Selective Surface for
X-Band Applications
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Abstract

In this paper, the X-band reconfigurable frequency selective surface having flexible geometry was proposed. The proposed RFSS
is composed of patterns of cross-shaped loop with inductive stub, which can control the frequency response for C-Band and X-band
by ON/OFF state of PIN diode. To minimize the parasitic effect and to obtain the high level of isolation between the unit cell of FSS
and the bias circuit, we designed the grid type bias line on bottom layer through via hole. The measured transmission characteristics
show good agreement with the simulation results and good stability of frequency response for different incident angles and curvatures
of surface.
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Fig. 1. The unit-cell of the proposed RFSS with optimized
design parameters.
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Table 1. Comparisons between measurements and simulations
for the proposed RFSS.

Incident wave J/{GHz) Sy, —3 dB BW(GHz)

(ON state) Sim. Mea. (dB) Sim. Mea.

Normal 9.80 954 | —031 1.40 1.25

TE30 9.83 9.67 —2.70 1.18 0.56
T™30 9.82 9.51 —2.44 1.17 047
Incident wave J{GHz) Sy | —10dBBW(GHz)

(OFF state) Sim. Mea. (dB) Sim. Mea.

Normal 9.81 942 | —=2793 | 335 2.55

TE30 9.67 933 | —19.11 | 3.79 232
TM30 9.67 926 | —30.15 | 3.76 3.06
Curved structure (measurement)
Type f{(GHz) S$21(dB) —3 dB BW(GHz)
Flat 9.54 —031 1.25
R=532 mm 9.46 —047 1.34
R=100 mm 9.72 —0.54 143
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