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Investigations into the Design Techniques of Reconfigurable Antennas for Wireless Communication Systems

Antennas are necessary and vital components of communication and radar systems, but sometimes their inability to adjust to new operating
scenarios can limit system performance. Reconfigurable antennas can adjust with changing system requirements or environmental conditions and
provide additional levels of functionality that may result in wider instantaneous frequency bandwidths, more extensive scan volumes, and radiation
patterns with more desirable side lobe distributions. Their agility and diversity created new horizons for different types of applications especially in
cognitive radio, multiple input multiple output (MIMO) systems, satellites and many other applications. Reconfiguring an antenna is achieved
through deliberately changing its frequency, polarization, or radiation characteristics. This change is achieved by many techniques that redistribute
the antenna currents and thus alter the electromagnetic fields of the antenna effective aperture. Usually, a typical reconfigurable patch antenna
consists of a number of separate metalized regions which lie on a plane and are connected together through switches or tuning elements. By
dynamically controlling the state of the switches, different metalized sections can be brought in contact together, thereby altering the radiation
performance of the total antenna.

This thesis discusses different reconfigurable antennas that can be used to modify its structure and function. Three different novel classes of
reconfigurable antennas are proposed as suitable candidates for handset applications. Firstly, a frequency-reconfigurable antenna with transmission
line feed is designed and analyzed. This design exploits two PIN diodes to cover the (2.2—6) GHz bands used in the WiMax and WiFi applications.
Secondly, a polarization- reconfigurable antenna with probe feed with 3.4GHz resonance for WiMax application is designed and analyzed. The
antenna is reconfigurable for circular polarization (CP) to cover right hand circular polarization (RHCP) and left hand circular polarization (LHCP)
by controlling the DC bias voltage of PIN diodes which allows greater flexibility and size reduction of the feed network. Thirdly, a radiation
pattern-reconfigurable antenna with probe feed with resonance frequency 5.4 GHz suitable for WiFi and WiMax applications is designed and
analyzed. This antenna can be reconfigured in three different patterns to achieve unprecedented degrees of pattern recongurability.
Simulations by computer simulation technology (CST) software and measurements are presented for the three proposed antennas, in order to show
the suitability of the proposed design for wireless applications. The results in terms of the tuneable frequency range, input return loss, radiation

pattern and power gain are compared to measurements and have shown a good agreement.




