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Abstract

This research presents a analytical methodology to design an ultra-wideband reflectarray
antenna using True Time Delay technique that depends on compensate for the path
differences of the electromagnetic waves between the feed antenna (Horn antenna
usually) and reflective surface and re-radiate them in-phase as a planar wave. The
reflectarray surface is composed of numerous radiating elements that are thoughtfully
arranged to fulfill the purpose of the antenna. The reflecting surface is divided into
several concentric annular zones, each of them has equal path delays of the
electromagnetic waves, then the radiating elements in each zone are implemented via
multilayer Frequency Selective Surface (FSS) structures of the appropriate shape. The
reflectarray with a diameter of 250 mm operating at the center frequency of 15 GHz is
designed. The designed reflectarray provides a gain of 26.77+1.5 dB in the 12 — 18 GHz
range achieving a fractional bandwidth of 40 %. The radiation patterns are stable with
cross-polarization level below -40dB and side-lobes level below -15dB over the entire
operating frequency range. The phase efficiency is about 56% at the center frequency of
15 GHz.
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configuration cells frequency frequency
Two-layers Not TTD
0, -
[15] Grour\:ﬁfed loop sub-wavelength U _ (260 mm) 524 10 GHz 26 dB 25% (3-dB)
Two-layers Not TTD
[16] Two concentric p T (300 mm) 648 10 GHz 26.26dB 27.5% (1.5dB)
: : sub-wavelength
circular rings
Two-layers TTD
[18] Rectangular Not sub- ¢ X_ (810 mm) 1888 10 GHz 36.3dB 26.7% (1.5-dB)
shaped patches wavelength
Two-layers T
[19] Rectangular U _ (253.5mm) 1129 10 GHz 23.7dB 40% (3-dB)
sub-wavelength
shaped patches
Two-layers TTD
[20] Y Not sub- p L (540 mm) 960 10 GHz 29.7dB 40% (1.5-dB)
Dog-bone type
wavelength
This Two-layers TTD
Y Not sub- p & _ (250 mm) 517 15 GHz 26.77dB 40% (1.5-dB)
work Squareloop type
wavelength
Unit cell . . . Num. of unit Center Sidellobe Crosspol. Peak Aperture
Ref. ) ) Design technique Aperture size .
configuration cells frequency level level Efficiency
[15] emﬁc}iﬁi Not TTD W _ (260 mm) 524 10GHz  <-15dB -25dB
wire P sub-wavelength =
Two-layers
[16] Two concentric Not TTD p T (300 mm) 648 10 GHz 42.87 %
) : sub-wavelength
circular rings
Two-layers TTD
[18] Rectangular Not sub- ¢ X_ (810 mm) 1888 10 GHz <-20dB <-30dB 66 %
shaped patches wavelength
Two-layers TTD
[19] Rectangular B _ (253.5 mm) 1129 10 GHz <-10dB <-10dB ---
sub-wavelength
shaped patches
Two-layers TTD
[20] D Y Not sub- p W (540 mm) 960 10 GHz -20dB <-40dB 58 %
og-bone type
wavelength
This Two-layers TTD
y Not sub- p & _ (250 mm) 517 15GHz <-15dB <-40dB 55 %
work Squareloop type
wavelength
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blawylaib o Sl @siall Sl delasyl ailad) jae reed B Gl 4 S Ol
.[38]<[34] Alternative projection approach ..l
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