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Chapter 2

Patch Antenna Parameters For Ultra Wideband
Design

Shaker MM. Al-Karaki', Muhammad Feroze Akbar J. Khan' and Md. Rafiqul Islam’

2.1 Introduction

Usually the overall goal of a design is to achieve specific performance characteristics as
stipulated operating frequency. If a microstrip antenna configuration can achieve these
overall goals, then the first decision is to select suitable antenna geometry. A rectangular
patch antenna can be designed using the procedure described in the next subsections.
However, before designing a rectangular microstrip patch antenna, there are several
parameter that will affect the antenna bandwidth as well as the resonant frequency. Due to
that, it is necessary that analyze these parameters will lead to a proper methodology in
designing ultra wideband antenna.

2.2 Parameters Considerations

2.2.1 Substrate selection

The first design step is to select a proper dielectric substrate of appropriate thickness, h
and dialectic constant, &. A thicker substrate, besides being mechanically strong will
increase the radiated power, reduce conductor loss and improve impedance bandwidth.
However, it will increase the weight, dielectric loss, and extraneous radiation from the
feed probe [1].

The substrate dielectric constant er plays a role similar to that to that of substrate
thickness. A low value of er for the substrate will increase the fringing field at the patch
periphery, and thus the radiated power. Therefore substrate with & < 2.5 is preferred. So
an increase of the substrate thickness has a similar effect on the antenna characteristics as
a decrease in the value of the ¢. so it is observed from that bandwidth, directivity and
radiation efficiency decrease with the increase in &, ,while radiation resistance increases.
And this behavior is due to the reduction in the fringing field with increase of ¢, .

However, two main characteristics of rectangular patch antenna depend directly on
the substrate selection which they are radiation efficiency and bandwidth.

2.2.2 Substrate Effect On Bandwidth

The energy stored in the patch antenna increases by increasing the substrate er and reduc-
ing its thickness h. This increases the Q of the patch antenna and reduces its bandwidth.
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