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ANTENNA USING BACKSCATTERING TECHNIQUE. THESIS
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REFLECTARRAY/BROAD-BEAM ANTENNA/METHOD OF MOMENTS

This thesis presents the microstrip reflectarray antenna using backscattering
technique. The antenna structure consists of a flat reflector and an exciting feed at the
front of reflector. On the reflecting surface, there are many isolated printed patches
which array on flat printed circuit board (PCB) without any transmission line power
dividers. To achieve broad-beamwidth and hence earth-matched beam antenna,
reflectarray antenna is specifically designed to emulate the curvature of the back-feed
reflector by using variable patch size. This antenna fulfills the need for low cost, light
weight, and easy installation. The proposed antenna is aimed to use for base station of
Wireless Local Area Network (WLAN) communication, which require only one
antenna for field radiating in the large room, or for small Low Earth Orbit (LEO)
satellite. For the element characteristics analysis, the Method of Moments (MoM) is
used to solve the integral equation. By using the infinite array analysis and the dyadic
Green’s function, the response of field at the observation point due to the source, the
required property such as reflection coefficient is calculated. In addition, this thesis
presents the synthesis of microstrip reflectarray antenna that emulates the back-feed
curved reflector antenna which have the various functions of elementary geometries
i.e., triangular, quadratic, cosine, circular, squared cosine, Gaussian, and parabolic.

The antenna characteristics i.e., phase delay, radiation pattern, maximum gain and



half-power beamwidth of the variety of reflectarray types are analytically determined.
Furthermore, the reflector which has appropriate characteristics for field radiating in
the large room will be constructed antenna model at 10 GHz. The reflectarray antenna
will be realized and experimented to validate the technique and the developing
analysis tool. It is obvious that the designed antenna provides the agreement with the
calculated results. The results from the investigation can be applied for designing the
antenna for further applications. In the last part, this thesis investigates performance

improvement for broad-beam microstrip reflectarray antenna.
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