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Abstract: This paper presents the improvement in various parameters of patch antenna. Here defected
ground structure  technique is used to improve the bandwidth. For the design of proposed antenna
HFSS(High Frequency Structured Simulation) software is used. First designed a single patch as a
reference antenna. In the simulation it operated at 2.34Ghz with gain of 2.01dBi, Bandwidth of 60 Mhz, &
vswr of 1.34. So in order to improve the Bandwidth of single patch DGS technique is used & generated a
defect of 1.5x1.5 mm below ground & in simulation in operate at 2.35Ghz with gain of 2.54dBi, bandwidth
of 6IMhz & vswr of 1.24. Hence bandwidth is enhanced from 60 Mhz to 61 Mhz using DGS technique.
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I. INTRODUCTION
Today wireless communication is become necessity in various applications. In many scenarios where the wired systems
are impractical or almost impossible to be implement. Hence the micro-strip patch antennas are very helpful[ 1,5,6]. The
micro-strip patch antenna have different advantages like small size, cheap cost, suitable for short and long distance
communication etc[2,10], but while designing of patch antenna the potential challenges such as lower bandwidth, low
gain, impedance matching may exist. DGS in newly introduced revolutionary technique in field of micro-strip patch
antenna to enhance the Bandwidth[3]. The DGS structure is either etched periodic or non-periodic group configuration
defect in ground plane can give increase in effective capacitance and inductance [7]. The bandwidth of the antenna
without DGS is narrow and return loss is high while with DGS the antenna provides high bandwidth with less return
loss [4].
The gain is very important parameter in wireless communication. The gain of an antenna can be improved by the array
of patch[10]. In the antenna array few patches are arranged in a regular structure to form a single antenna in which
radiation pattern can be support in particular direction. It increases overall gain and provides diversity reception [§].
In this Study, in order to improve the bandwidth and gain of micro-strip patch antenna we implemented DGS & Array
technique respectively

I1. DESIGN CALCULATION
The dimensions of micro-strip patch antenna can be calculated by following formulas [2,9].
A. Calculation of width

1 2
= mm
2frue er+1

B. Calculation of Effective Dielectric Constant

ceff = (er+1D)(er—1) 1

2 k.
(1+122)

C. Calculation of length extension
geff +0.3 _F+o264
ceff — 0.258" T+os
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D. Calculation for actual length of patch
1

L= ————2AL
2fr\Jeef fiE

E. Calculation of Ground plane dimension

Lg= 6h+1L
Wg =6h+W
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Fig : Single Patch

Single Patch With DGS Design
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Fig: Single Patch With DGS
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Dimensions of Designs

Sr.No | Parameter | Dimensions (mm)
1 a 38
2 b 29.82
3 W1 3

Table 1 : Dimensions of Design

III. RESULTS AND DISCUSSION
This study designs and simulates a single patch and Single patch with DGS. The bandwidth of the patch is enhanced by

using DGS technique from 60 Mhz to 61.2 Mhz.. The proposed designs maintain the benefits like cheap cost, high gain,
light weight, etc

Single patch

Gain Plot 1
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Gain = 2.02dbi
B.W = 60Mhz

§ Parameter Plot 1

Fig : Simulation Result for Gain & Bandwidth of Single patch Without DGS
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Single patch with DGS
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Fig : Simulation Result for Gain & Bandwidth of Single patch With DGS
Comparison Table of Simulated Result

Design Operating Frequency | Gain | Bandwidth | VSWR
(Ghz) (dBi) (Mhz)
Single patch 2.34 2.02 60 1.34
Single patch with DGS 2.35 2.54 61.01 1.24

Table 2 : Comparison of results

Bandwidth Enhancement

... ~BW(Mhz)
£ 61
T
% 60.5
c 60
©
a
59.5
59
Single Patch Single Patch
with DGS
B B.W(Mhz) 60 61.2
IV. CONCLUSION
From the above simulation result, the bandwidth of patch antenna can be enhanced by usif
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