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Abstract
In this paper we have presented a novel design and development of partial ground plane gap coupled corner truncated
rectangular microstrip antenna (GCTRMA) for wideband application. The proposed antenna is simple in its geometry and can be
constructed by splitting the rectangular monopole MSA along its width and then by truncating its corner part which act as
parasitic patch element. This technique helps in getting the wide band operation of antenna. The antenna operates in the
frequency band of 1.85GHz to 6.75 GHz and gives maximum impedance bandwidth of 113.8% and peak gain of 8.75 dB in its
operating band. The antenna resonates at two frequencies viz., 3.64 and 4.79GHz and exhibits omni-directional radiation
characteristics over the entire frequency band. This antenna is very compact and simple in the structure and can be realized using

low cost glass epoxy substrate material and may find application in microwave communication systems.
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1. INTRODUCTION

Microstrip antennas are widely used for many industrial and
military applications by virtue of its various advantages such
as low profile, less weight, easy fabrication and
omnidirectional radiation characteristics. The main handicap
of microstrip antennas is its narrow impedance band-width.
A good number of papers have been published in technical
literature on band-width improvement of microstrip patch
antennas using additional resonators which are gap coupled
to the driven patch along the radiating and non-radiating
edge [l-4]. However, there are mainly two problems
associated with these methods. Firstly These techniques,
uses parasitic resonators which have nearly  same
dimensions as that of the original MSA, makes overall
increase in size hence they are not suitable as array
elements. Secondly distortion of radiation pattern at
different frequencies in their operating band [5-10]. To
overcome these problem, If a microstrip antenna(MSA) is
splitted into smaller elements, which has nearly the same
resonance frequency as that of the original MSA, then band
width can be improved by suitably gap-coupling with these
splitted elements. In this paper a broadband microstrip
antenna is realized by splitting radiating patch into smaller
elements. By truncating the corner top and bottom part of
splitted parasitic patch the wide band operation can be

achieved .The designed gap-coupled antenna configuration
is compact in size whereas the corner cut designs maintains
the low profile nature of the antenna.

2. ANTENNA CONFIGURATION

The configuration of the proposed gap-coupled corner
truncated rectangular microstrip antenna (GCTRMA)is
shown in Fig-1 shows .The antenna is printed on a 1.6mm
thick gloss epoxy dielectric substrate of relative
permittivity(s;) 4.2 and loss tangent( 3) 0.05 with size of Ws
X Ls. The antenna consists of a radiating patch of width
‘Wp’ and length ‘Lp’ mm. The radiating patch is splitted
along nonradiating edge with a gap of 1mm .Then the
parasitic patch is truncated at left top and bottom corner as
shown in fig.1.The antenna is fed using a single 50Q
microstripline and this feedline is connected to 50 Q SMA
connector for excitation. The length of feed is (Lg +g) =
27.7 mm and width Ws = 3.2 mm. A partial copper ground
plane of height Lg = 26 mm is placed below the
microstripline feed on the bottom layer of the substrate. The
gap between the partial ground plane and radiating patch is
g =1.7 mm. The simulation work of antenna is carried out by
using Ansoft HFSS software [11].
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Fig-1: Top view geometry of proposed GCTRMA
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Fig-2: HFSS model of the proposed GCTRMA.

The design parameters of the proposed antennas are given in
Table-1. The HFSS model of the proposed antenna is shown

in Fig.3.

Table-1: Design parameters of the proposed GCTRMA

Antenna parameter | Dimensions (in mm)
W, 26.6
Ly 20.4
Ws 3.2
L¢ 21.8
g 1.7
h 1.6
Ly 26
W, 60
Ls 50

S 1

X 21.6

3. RESULTS AND DISCUSSION

The variation of return loss versus frequency of GCTRMA
is as shown in Fig-3. From the figure, it is clear that, the
proposed antenna operates for wide bands of frequencies
and gives a maximum impedance bandwidth of
BW=113.8% (1.85GHz to 6.75 GHz), with a peak gain of
8.75dB measured in its operating band.
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Fig-3: Variation of return loss versus frequency of
GCTRMA.

A typical 2D and 3D E-plane and H-plane radiation patterns
of proposed antenna measured at the resonant frequencies
3.64 and 4.79GHz is shown in Fig-4 and Fig-5 respectively.
The obtained radiation patterns are nearly omni-directional
in nature.

Radiation Pattern 3 HFSSDesign1

Curve Info
—— dB(GainTotal)
Setup3 : Sweep
Freq="3.6425GHz' Phi='0deg"
—— dB(GainTotal)
Setup3 : Sweep
Freq='3.6425GHz' Phi='90deg’

Volume: 05 Special Issue: 21 | ICRIET-2016 | Nov-2016, Available @ https://www.esatjournals.org/ijret 104




IJRET: International Journal of Research in Engineering and Technology

elSSN: 2319-1163 | pISSN: 2321-7308

dB{GainTotal)

3. 3458e+000
. 631Y4%e+000
. 9170e+000
. 2025e+00a
 4881e+000
-2, 2637e-001
-1, 9408e+000
-3, 6553e+000
-5, 3697e+000
-7.8841e+000
| -8, 7986e+000
-1.8513e+281
-1,2227e+001
-1.3942e+081
-1.5656e+081
-1.7371e+001
-1, 9885e+0@1

Fig-4: Radiation pattern of GCTRMA measured at 3.64
GHz

Radiation Pattern 4
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Fig-5: Radiation pattern of GCTRMA measured at 4.79GHz

Figure-6 shows surface current distributions of GCTRMA
.From these figures it is seen that, the current
distribution is observed towards the edge point of the
microstripline feed, at the gaps on patch and uniform
current distribution is also observed at the ground plane
surface of the antenna causing wideband operation.

Isurf[A_per_n]
L. E215e+B01
5. 2733e+B01
4. 925@e+AA1
4, 5767e+B81
4, 228%e+081
3. 8801le+B@1
3. 5318e+@A1
3. 1856e+B81
2., 8353e+0@1
2. 4878e+0a1
2, 13587e+B81
1. 7984 e+881

.
1. 44z2Ze+8@1
1.8939e+8681
7. 4559e+06E8
5. 89753 1e+008
4, 88 28e-B@A1

IsurfLA_per_m]

5, 6215e+881
5, 2721e+881
4, 9227e+0E1
4. 5732e+001

4, 22358e+001
3, 8744e+0B1
3. 5249e+001
3.1755e+881
Z2,8Z61le+0081
- 2, 4766e+081
Z2,1272e+881
1, 7775e+001
1. 4284%e+a01
1.8769e+001
7. 294%9e+008
3, SBBEe+00E
3.B625e-001

Fig-6: Current distribution of GCTRMA measured on patch
and ground plane surfaces at 3.64GHz and 4.79GHz

4. CONCLUSION

A simple compact gap coupled corner truncated rectangular
microstrip antenna with partial ground plane is presented for
wide band operation. The antenna operates in the frequency
range of 1.85GHz-6.76GHz and gives an impedance
bandwidth of 113.8%.The antenna is fed by simple
microstripline feed yields acceptable VSWR of less than 2.
As the parasitic element is obtained from the radiating patch
itself, the designed antenna is simple in its configuration and
compact in nature and can be fabricated using low cost
modified glass epoxy substrate material and may find the
applications in GPS mobile phones, WLAN, WiMax and
Bluetooth etc. The radiation pattern is almost
omnidirectional over the entire bandwidth with a peak gain
of 8.71dB.
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