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design and analysis of several kinds of ultra-wideband (uwb) antennas for mobile communications applications

Abstract of thesis:

Both academic and industrial communities have been attracted by the Ultra wide-band (UWB) systems since their approval by the Federal
Communication Commission (FCC) in the frequency band 3.1-10.6 GHz. Ultra Wide-band systems need bandwidths up to or greater than 100
percent of the middle frequency. These systems require antennas with linear phases, low dispersions and voltage standing ratios less than (2)
through the whole band. Linear phases and low dispersions are necessary to get low group delays, which are necessary for minimum-distortion
pulses transmissions and receptions .

This thesis is concerned with the study of the fundamental parameters that should be taken into consideration in the design of a UWB antenna. It
also focuses on the design, simulation and fabrication of several proposed antennas for the assigned UWB, which achieves compact sizes, low
profiles, sufficient bandwidths, suitable radiation patterns that meet the increasing requirements of mobile communications applications.

The proposed antennas can be divided into two kinds; the first one is the UWB printed patch antenna, and the other is the UWB printed slot
antenna. Two antennas from the first kind were designed, analyzed and fabricated. The first antenna is a UWB heptagonal printed patch antenna,
which consists of a heptagonal patch printed on the upper side of a dielectric substrate and fed by a 50Q microstrip line. A partial ground plane is
etched on the lower side of the substrate. The second antenna is a UWB triple transition steps hexagonal printed patch antenna, which consists of a
hexagonal patch with three rectangular transition steps printed on the upper side of a dielectric substrate and fed by a 50Q microstrip line. A partial
ground plane is etched on the lower side of the substrate. An array consisting of two elements of this antenna type was proposed to improve the
gain and remedy its degradation at the high-frequency region of the bandwidth .

Another two antennas from the UWB printed slot antennas kind are designed, analyzed, and fabricated. The first antenna is a UWB heptagonal
printed slot antenna, which is composed of a heptagonal printed slot in the ground plane and a 50Q microstrip feed line with rectangular tuning
stub etched on the upper side of the dielectric substrate. The second antenna is a UWB two open ends asymmetrical T-slot antenna. It is evolved by
etching the ground plane of a substrate by two rectangular slots. These two slots have opened terminals in one of their ends, and they are merged in
their other ends to form one slot with asymmetrical T-shape. The other side of the dielectric substrate contains a microstrip feed with a tapered end
rectangular tuning stub, which is used to enhance the coupling between the slot and the feed line .

To achieve the assigned UWB and improve the performances of the proposed antennas, several enhancement techniques were used through
comprehensive parametric studies. These parametric studies were carried out using “Computer Simulation Technology (CST)” software package
and led to the best design dimensions of the proposed antennas. Prototypes of the proposed antennas were fabricated and tested using a Fujitsu
vector network analyzer and an anechoic chamber. The frequency domain characteristics of the fabricated antennas such as the radiation pattern,
gain, and impedance bandwidth were found acceptable throughout the whole operational bandwidth. The time domain characteristics were also
found acceptable, and the antennas were proved to have linear phase over the operational bandwidth that leads to stable group delay and less
distortion of the received signal.




