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ABSTRACT: In wireless communication system antenna plays vital role. Therefore, there is demonstrated need that
antenna used in any communication system should be low weight, low profile, low cost, smaller in dimension and
conformity. A Microstrip patch antenna fulfills all these requirements. In this paper A large number of methods have
been suggested, which can reduce the limitations of the antenna, thus improving the performance, with no deviations in
the basic advantages of the antenna The area of research interests are like changing the geometrical dimensions of the
antenna, especially changing the dimensions of the ground plane of the antenna using partial ground, introducing radius
slot in our circular patch.
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. INTRODUCTION

In recent years, the current trend in commercial and government communication systems has been to develop low cost,
minimal weight, low profile antennas that are capable of maintaining high performance over a large spectrum of
frequencies. This technological trend has focused much effort into the design of micro strip (patch) Antennas. The
approach of the microstrip antenna enjoys all the advantages of printed circuit technology.

Apart from these all benefits, the microstrip antenna has some limitations too, that is, they suffers from narrow
bandwidth operation, low efficiency, surface wave excitations and poor end fire radiations. The Q-factor of the antenna
can be improved by considering a thick substrate, but that will lead to more power delivered to the surface waves,

This results in unwanted power losses.

There are two methods for feeding a microstrip patch antenna, one is contact method and other is non contact Method.
In the contacting method, the RF power is fed directly to the radiating patch using a connecting element such as a
microstrip line or probe feed. In the non-contacting scheme, electromagnetic field coupling is done to transfer Power
between the microstrip line and the radiating patch this includes proximity feeding and aperture feeding.
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Fig. 1. Circular Microstrip Patch Antenna
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1. RELATED WORK

In [fig 4] a microstrip patch antenna is designed for a wireless communication application, which is operating at a
Frequency of 2.25 GHz. In this paper a RMSA is designed having substrate material as Rodger 5880 ( ¢ =2.2) & height
of substrate is 0.5 cm. A 200 MHz bandwidth is obtained by using this design. A coaxial probe feed RMSA design is
presented in [fig 2(b)]; this antenna can be used in radar application & also have application in Geotechnical,
Engineering, Environmental.

1. DESIGNING OF ANTENNA

The designing of Microstrip patch antenna depends upon three parameters which are dielectric constant of substrate
Thickness of the substrate and dimension of patch. Depending on the dimension, the operating frequency, radiation
Efficiency, directivity, returns loss is influenced. Due to presence of fringing fields between patch and ground plane,
Geometrical dimensions of patch are smaller than electric dimension.

Design parameters of proposed circular microstrip patch antenna are as following:

Size of substrate(x,y) 10 cm,9cm
Thickness of substrate 0.5cm
Radius of patch 1.5cm

Feeding point (x,y) -0.5cm,0cm

Parameters of microstrip patch antenna

Dielectric material used for the proposed antenna is Rogers Duroid 5880 which has dielectric constant of 2.2 and loss
Tangent of 0.0009. Fig. 2(a) shows layer stack up and feeding mechanism for proposed antenna configuration.
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2(a) stack up and feeding mechanism

Fig 2(b) indicates side view of antenna.
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2(b) antenna side view
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After feeding we create a circular patch of 1.5 cm radius. Now the design looks like this.

Fig 2(b) indicate top view of antenna.

2(b) top view
Fig 2(c) indicates side view of antenna.

1?

2(c) side view

Now to further improve Bandwidth of the micro strip antenna we introduce partial ground and reduce ground plane
from 5 cm x axis to 4.5 cm x axis. Now the design looks like this:
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Fig 3(a) indicate antenna figure before reducing ground plane.

3(a) before reduce ground plane

Fig 3(b) indicate antenna figure after reducing ground plane.

3(b) after reduce ground plane

Now to further increase Bandwidth and make microstrip antenna more efficient we introduce 0.7 cm radius circular
slot in the patch position x,y,z (0.5cm,0,0.5cm).
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Fig 4 indicate final diagram of proposed antenna.

Ko

4 top view of final antenna

V. SIMULATION AND RESULTS

On analyzing the antenna with circular patch, the corresponding Rectangular Plot was obtained, from which, it was
found that the antenna gave a Bandwidth of 140 MHz at 2.25GHz resonating frequency. The Rectangular Plot for the
Return loss value of the antenna is given below:
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5(a) rectangular plot of circular patch antenna

Now to increase bandwidth we use partial ground technique now bandwidth 160MHz with same resonating frequency.
The Rectangular Plot for the Return loss value of the antenna is given below:
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5(b) Rectangular plot of circular patch antenna with partial ground

Now we add 0.70 cm radius slot in our circular patch so bandwidth greatly improved now BW: 200 MHz
The Rectangular Plot for the Return loss value of the antenna is given below:

Ansoft Corporation XY Plot 2 HFSSDesign2
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5(c) Rectangular plot of circular patch antenna with partial ground & circular slot.
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The Radiation pattern of the antenna is given below:

Ansoft Corporation Radiation Pattern 1 HFSSDesign2
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5(d) radiation pattern patch antenna with partial ground & circular slot.
V. CONCLUSION

We can analyze that by using partial ground & introducing circular slot in the patch we can achieve modified
bandwidth. The antenna band width is increased up to 14.2% and it resonates at 2.25GHz resonance frequency. Along
with band width antenna directivity, efficiency and radiation pattern also improved. The proposed antenna has high
bandwidth which can be used for wireless Communication of high data rate Compared with normal Circular patch
antenna.
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