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Abstract

In recent decades, the RF spectrum has become very crammed, as large
number of new devices are using wireless connections. Thus, there is a need to
filter certain frequencies in some applications from reaching certain regions. One
solution is the Frequency Selective Surfaces (FSS) that are used to stop or pass

certain bands resembling filters.

The dissertation aims to use FSS to shield the 2G Mobile dual bands of
EGSM 900MHz and DCS1800 MHz by proposing few FSS designs. The double
square ring FSS printed on a fabric curtain was investigated using the CST
Microwave studio. The transmission through the FSS showed attenuation at the
two desired band that is accompanied by another transmission band. An
equivalent circuit for the proposed FSS was formulated, and estimation of the pass
and rejection frequencies were derived. The influence of substrate loss was also

investigated, showing its effect on the transmission coefficient.

A modified FSS using double square rings printed on both sides of the
substrate was studied to enhance the performance of the FSS. The equivalent
circuit and estimation for resonance frequencies were derived. The effect of the
shift in placing the rings on the sides was investigated. The split square ring FSS
with various gaps and fixed effective length of the ring was investigated to explore

the capacitive effect of the gaps.

A 2-layer FSS of double square rings was proposed to enhance the
performance of the FSS. The effect of each ring was studied with fixed separation
between the layers. The two layers FSS design showed a good enhancement in
bandwidth and increased the isolation (of the two bands) by about 20 dB. The
influence of the separation between the two layers was analyzed to find the
distance that enhances the FSS performance at each of the mobile frequencies of

900 and 1800 MHz.
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