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ABSTRACT

Microstrip antennas MSAs have several advantages, such as its low
cost, lightweight and small-volume. They are manufactured using printed-
circuit technology, so that mass production can be achieved at a low cost.
Microstrip antennas are used in defense and commercial applications
replacing many conventional antennas, especially in satellite
communication systems. Moreover, its use in present-day satellite
communication systems requires smaller antenna size to meet the

miniaturization requirements of the satellite communication systems.

The main purpose of this dissertation is to study the different
configurations to significantly reduce the antenna size. The scope of this
work is to design and fabricate compact MSAs by embedding slots on the
radiating patch using dual-feed polarized antenna. The addition of the feed
network under the ground plane and connecting to the antenna through via
holes gives circularly-polarized antenna suitable for GPS applications. The
effect of the embedded slots on antenna size reduction is studied and
analyzed. FR4 substrate is used and the antenna is fabricated and its
resonant frequency is adjusted for the GPS applications at 1575.42 MHz.
Another antenna is designed using high permittivity substrate in order to

obtain more size reduction.

Circularly-polarized array antenna is designed using four compact
patches with embedded slots and a feed network placed under the array
antenna ground plane using the FR4 substrate where the feed network feeds
the array patches with phase shift of 90° between each patch and the
adjacent patches. Another antenna array is designed using the high

permittivity substrate to obtain more size reduction.



Different methods of analysis are discussed. FDTD method is

demonstrated in more details.
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