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Design methods of Y aperture fractal FSS
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Abstract: The fractal elements were exploited to design single layer Frequency Selective Surfaces
(FSSs) as multi-band pass filters to meet the multi-band and integration requirements of the communi-
cation apparatus. Firstly, the geometry expression of a Y aperture fractal FSS with a symmetry struc-
ture and anti-cross polarization was proposed by recursion and iterative operations. Then, combined
with Floquet theory and the full-wave periodic moment method, an electric field integral equation to
describe the current distribution of the FSS surface was obtained to quantitatively analyze the frequen-
cy response of the lattice and the structural parameters of Y aperture fractal FSS, such as pole length,
aperture width,and the different polarizations of incident electromagnetic wave. Finally,a FSS sample
was achieved by the photolithography and experiments in the anechoic chamber. Experimental results

show that the estimation empirical constant « is 0. 79 for designing the resonant frequencies of FSS and
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the bandwidth expands to 650 MHz when the width of aperture varies from 1.0 mm to 1. 5 mm. More-

over, the effects of incident angle is highly sensitive to the lattice of the periodic unit cell. Obtained

results are well coincident with that of theoretical calculation, which means the single-layer fractal FSS

with multiband characteristics can satisfy the engineering requirements after parameter optimization.

Key words: Frequency Selective Surface(FSS) ; fractal element; Periodic Method of Moment(PMoM) ;

multiband
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Tab.1 Transmission characteristic changed with
iterative factor I
(a) L, FSS

(a) Transmission characteristics with L, (GHz)

—3dB
L,
N /e fi /e
/mm
TE T™ TE T™™ TE TM TE TM
7.5 8 8 22 21.8 2.00 2.64 2.00 2.65

7.8 7.8 7.8 22.2 21.8 2.28 2.74 2.30 3.22
8.2 7.4 7.4 22.6 22.2 2.69 3.30 2.78 3.48

(b) L, FSS
(b) Transmission characteristics with L, (GHz)
—3dB
L, - . . .
S Se S So
/mm

TE T™ TE T™M TE TM TE TM
3.5 8 8 22 21.8 2.00 2.00 2.67 2.60
3.2 8.2 8.2 22.8 22.8 2.30 2.30 2.55 2.55
3.0 8.2 8.4 24.4 23.4 2.38 2.50 2.46 2.78
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