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ABSTRACT

Mobile communication devices require small size antennas with
broadband operation for compatibility with different standards
operating in many frequency bands. This thesis focuses on analysis,
modeling and design of multiband and UWB antennas for wireless
communication applications. The research starts with studying
multiband and UWB antennas then tries to design and model few
proposed antennas by equivalent circuit models. The aim is to relate
antenna physical features to the antenna characteristics and to the

equivalent circuit elements so that better insight is obtained.

A dual-band crescent-shaped planar monopole antenna is proposed
for wireless local area network (WLAN) applications. The crescent
antenna is developed from an arc patch antenna. By adjusting the feed
line position along the arc, two distinct bands meeting the WLAN
standards can be obtained. The proposed antenna meets the IEEE
802.11 a/b/g (2.4-2.48 GHz, 5.15-5.35 GHz, and 5.725-5.825 GHz)

standards.

In many applications, there is a need to use two closely-spaced
antennas, but the close proximity leads to mutual coupling problem. A
double planar monopole antennas for WLAN and WiMAX
application is proposed to solve this problem. Each of the two
antennas is evolved from a crescent-shaped monopole, and the lengths
of the two arcs are designed to resonate at 2.45GHz, and 3.5GHz to
comply with the above standards. The thesis presents a new technique
to reduce the mutual coupling between the two closely-spaced
antennas. Two U-slots, in an interlaced configuration, are etched in

each of the feed lines of the two antennas. In each antenna, the slot is



tuned to resonate at the operating frequency of the other antenna so

that the other frequency is chocked out.

With the fast increase of modern wireless communications, UWB
antennas with band-notched characteristic become necessary to reject
unwanted frequencies. A compact crescent-shaped monopole antenna
with dual notched-bands at 3.5 and 5.5 GHz is proposed for UWB
applications. A slotted arc slot is etched on the radiating patch to
create the desired notched band at 5.5GHz while a T-shaped stub is
added to the feed line to create the second notched band at 3.5GHz.

The influence of few design parameters has been demonstrated.

Modeling of the proposed antennas is investigated using two
methods. In the first method, the input impedance is represented by
the first Foster canonical form. The parameters of the equivalent
circuit at resonance are extracted from either the input impedance or
the reflection coefficient results of the simulated antenna. In the
second method, the input admittance of the proposed antenna is
modeled as a SPICE—compatible equivalent circuit using the vector
fitting technique. The input impedance and reflection coefficient of
the investigated antennas were obtained using CST Microwave Studio
and then used to extract values of the lumped elements of the
equivalent circuit. Performances of the investigated methods are
compared. Validities of the modeling methods are verified using
MATLAB and ADS. Seven of the designed antennas were fabricated
and examined experimentally using vector network analyzer to

validate the designs.
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