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ABSTRACT

In this paper, design of compact Microstrip patch antenna using parasitic technique for line of sight
communication is proposed, having hexagonal shape ground plane. The proposed antenna has slotsin the patch to
achieve wideband. The antenna model is simulated using Finite element method at the frequency 4.65 GHz to 5.25
GHz The antenna design demonstrates desirabl e features for wireless communication.
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INTRODUCTION

Microstrip antennas have always been an attractiaice for the researchers, especially in the fighire light
weight and easy to fabricate structures are dessech as in line of sight communication or Mobile
communication. Microstrip Patch antenna is knowrb¢oa low profile antenna, which can be mountedh diat
surface. It is basically designed with radiatingcpaon one side of a dielectric substrate and enother side of
this dielectric substrate, a ground plane is fixdte patch is usually made up of various conduatiragerials such
as copper or gold and can be produced in any gessitape. Electric fringing fields between the exgéthe
conductor element and the ground plane behinceitla primary source of the antenna'’s radiatior. diftenna's
radiation depends upon various properties of artesuth as dielectric constant, height of the satsstthe patch
dimensions and the frequency. The radiating pascimade up of a perfect electric conductor matenih one side
of its substrate is made up of material Rogers Riféidl 5880 and the ground plane on the other sfdaghe
substrate[1-2]. These antennas are designed mfinlgingle mode operation, but as the number ofsused
number of desired applications in a single devieeiacreasing day by day, demand of wideband aatemalso
growing in order to fulfil such needs.

PROPOSED ANTENNA MODEL AND DESIGN

In this paper a compact Microstrip patch antenngpriesented using parasitic technique for line afhfsi
communication. It consists of slots in the patchetthance the bandwidth of the designed model [38§].
optimization of the length and width of these sletileband is obtained. Fig. 1 shows the geomédtthi@proposed
antenna, which is a coaxial-fed slotted patch ifoe bf sight operation in the wireless communiaatibhe antenna
formed by the strip which is directly printed orethatch portion. In this antenna model, the patshdize of 20 mm
X 24 mm and substrate is made from a 1.6 mm thi€kDRroid 5880 substrate of relative permittivit2and loss
tangent is 0.0009. The ground plane used heretigxagonal shape to improve the radiation pattétheoantenna.

Microstrip antenna design equations as mentioneztjirations (1-4) have been used to calculate widtigth and
effective dielectric constant for proposed antenna.
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where the following parameters are useds the resonant frequency, w is the width of th&h, L is the length of
the Patch, h is the thickness of substratds the relative permittivity of the dielectric sitate, e, is effective
dielectric constant and c is speed of light
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Fig. 1 Proposed antenna model

SIMULATED RESULTS

After proper modeling of the proposed antennadtlbeen simulated and optimized using HFSS softv&ineulated
results of the antenna is shown in Fig. Il (a, land d). Fig. 2 shows that simulated VSWR of theelama is less
than 2 throughout the band i.e. 4.66 GHz to 5.2% @hd Fig. 3-5 shows the radiation pattern. Figné 7 shows
the gain versus frequency and directivity versegjdency respectively. From the Fig. it is very cldmt at the
desired frequency band of operation the gain iatgrethan 6 dBi, in between there is a slight cleangich is due
the parasitic technique but this does not makeadfiegt in the performance of the antenna.
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Fig. 2 Variation of VSWR v/s Frequency for proposed antenna
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Fig. 3 Radiation pattern of proposed antenna at 4.7 GHz
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Fig. 4 Radiation pattern of proposed antenna at 4.8 GHz
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Fig. 5 Radiation pattern of proposed antenna at 5.2 GHz
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Fig. 6 Variation of gain v/sfrequency for proposed antenna
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Fig. 7 Variation of directivity v/sfrequency for proposed antenna

CONCLUSION

A low profile innovative compact Microstrip patchtanna using parasitic technique has been designed
simulated using HFSS software. Impedance bandvatithe order of 12.89 % has been achieved in sitagler
Microstrip configuration. Simulated gain of the g®d antenna is more than 6 dBi over the bangefation. The
designed antenna can be used in line of sight carimation system at C-Band.
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