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Abstract

An antenna is an important component to radiate signal energy in a desired direction for
communication system. It is well known that a parabolic reflector antenna has been widely used in
radar and satellite communication systems for their earth station antennas. However a large reflector is
required for high gain and low side lobe antenna, Because of its.extremely large size and curvature, it
is generally difficult to implement the desired reflector shape. A novel type of antenna that combines
the technologies of reflector and array, namely the microstrip reflectarray, has essentially no limitation
in its dimensions and has much less distortion in its planar shape. This operation is similar in concept
to a parabolic reflector that naturally forms a planar phase front when a feed is placed at its focus.
Reflectarray fulfills the need for low cost, low profile, light weight, and easy installation. Since a Low-
Earth Orbit (LEO) satellite moves in very high speed, using a high-gain antenna whose main-beam
coverages only a small area does encounter the satellite link establishment, To overcome these
limitations, this research proposes a high-gain broad-beam microstrip reflectarray antenna using
backscattering technique. To achieve broad-beamwidth and hence earth-matched beam antenna, phase
of each array element in the reflectarray antenna is specific designed to emulate the curvature of the
parabolic reflector by using a hybrid method. Moreover, this approach is fruitful for high-gain antenna
application, especially for Wireless Local Area Network (WLAN) large-scale indoor base station. For
analysis and design, a full-wave Method of Moments {(MoM) is utilized in this research. To validate
the proposed concept, an X-band microstrip reflectarray antenna was designed based on the developed
MoM analysis tool. The antenna was realized and experimented to validate the technique and the

developing analysis tool.





