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Abstract :- In this paper suspended Microstrip Patch
Antenna with inverted V-shaped ground plane is
presented. The fundamental parameters of the
antenna such as return loss, gain, radiation pattern
and polarizations are simulated, measured and these
parameters meets the acceptable antenna standards.
The radiation patterns are bidirectional in the E-
plane and H-plane. The analysis is performed
numerically using method of moments simulation
software (Zeland- IE3D version 12.0) and the
experimental results are presented.

Index Terms: - Microstrip Patch, Inverted V-Shaped
Ground, Probe-fed, Polarization.

I INTRODUCTION

The rapid development of wireless communication
system is bringing about a wave of a new wireless
devices and systems to meet the demands of
multimedia applications. Primarily, the antennas
need to have high gain, small physical size, broad
bandwidth, versatility, embedded installation and
particularly, the bandwidth for impedance,
polarization, axial ratio, radiation patterns and gain
are becoming the most important factors that affect
the application of antennas incontemporary and
future wireless communications [1-3]. The
development of a compact antenna suitable for a
range of frequency bands which are widely used in
modern microwave communication systems. The
wireless communication industry has witnessed a
drastic development in the field of low power,
short range microwave communication gadgets
like mobile phones. Planar antennas are the newest
generation of antennas, boasting such attractive
features as low profile, light weight, low cost, and
ease of integration into arrays. These features
make them ideal components of modern
communications systems, particularly in cellular
and WLAN applications. Consequently, many
novel designs of planar antennas for related
applications have come into being within the last

two to three years. Until now these designs were
only accessible to current and prospective antenna
designers through journal articles, conference
papers, and patent descriptions. Planar Antennas
for Wireless Communications organizes today's
most important planar antenna designs into one
easy-to-use reference [4]. Recently, with the
wireless communications, such as the wireless
local area network (WLAN), having evolved at
astonishing rate, it has been well known that the
future communication technology pressingly
demands integration of more than one
communication system into a limited equipment
space. In applications where size, weight, cost,
performance, ease of installation, and aerodynamic
profile are constrains, low profile antennas like
Microstrip and printed slot antennas are required.
Because Microstrip antennas inherently have
narrow bandwidths and, in general, are half-
wavelength structures operating at the fundamental
resonant mode [5], researchers have made efforts
to overcome the problem of narrow bandwidth,
and various configurations have been presented to
extend the bandwidth [6-9] by introducing slots in
the Microstrip patch. In high-performance aircraft,
spacecraft, satellite, and missile applications,
where size, weight, cost, performance, ease of
installation, and aerodynamic profile are
constraints, and low-profile antennas may be
required [10]. The characteristics of rectangular
Microstrip patch antenna as a function of its
ground plane size has been discussed in [11-12]. In
this paper a new design of broad band probe-fed
rectangular Microstrip patch antenna with a V-
shaped ground plane is proposed simulated and
experimental results are presented.

II ANTENNA STRUCTURE AND DESIGN

The geometry of the proposed compact broadband
probe-fed inverted rectangular patch antenna with
a inverted V-shaped ground plane designed for

IIMOT-2009-9-468 © 2010 ISRAMT



Y
Y

1JMOT

2.0GHz center frequency is shown in figure 1.The
rectangular patch having dimensions of L x W (L
is along the resonant direction) is supported by
spacers above the central line (y-axis) of the
inverted V-shaped ground plane.

Figure 1 Geometry of the proposed probe-fed Inverted
V-Shaped Ground plane with Microstrip patch antenna
(L =60 mm, W =90 mm, L, = 120 mm, W, = 90 mm)

The ground plane with a length of L, along the
resonant direction is bent with a bend angle of o
leaving a small flat section of 14 mm in width and
L , in length to set the 502 SMA connector used
in this design. The distance between the radiating
patch and the small flat section is h, which is
chosen to be small to reduce the probe length for
feeding the patch antenna. The probe feed is
placed along the central line of the patch to
provide good impedance matching across a wide
operating bandwidth. The distance between
optimal feed position and the patch center is d,. In
this proposed design, it is seen that the effective
average substrate thickness increases with
increasing value of a, i.e., the antenna’s operating
bandwidth can be increased with an increase in a.
The width of the bent section of the V-shaped
ground is W, . The inverted V-shaped lead to
longer excited current path in the rectangular patch
and increased capacitive fringing effect which
makes the fundamental resonant frequency of the
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proposed antenna greatly lowered because of
increased radiating edge length.

The photograph of this fabricated prototype
antenna is shown in figure 2.

Figure 2 Photograph of the proposed Antenna

I EXPERIMENTAL RESULTS AND
DISCUSSION

The return loss is measured using HP vector
network analyzer-E5062A and this graph is shown
in figure 3. The simulated return loss is -21.12 dB
and measured return loss is -23.75 dB for the
center frequency 2.0 GHz. In particular, the
proposed antenna shows great frequency reduction
at the same time maintaining the larger bandwidth.

Return Loss Measurement
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Figure 3 Measured and Simulated Return Loss for the
proposed antenna
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The simulated an measured radiation patterns for
E-plane and H-plane with co-polarization and
cross-polarizations are shown in figure 4.

Radiation Pattern
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Figure 4 Proposed Antenna Radiation Pattern for E-
Plane
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Figure 5 Proposed Antenna Radiation Pattern for H-
Plane

The simulated and measured radiation patterns of
H-Plane is shown in figure 5.The peak value of E-
plane measured and simulated co- polarization is -
10.2 dB , -9.97 dB measured and simulated cross-
polarization is -39 dB , -37.12 dB and the peak
value of H-plane measured and simulated co-
polarization is -8.17 dB ,-7.12 measured and
simulated cross- polarization is -37.17, -35.84 dB
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and measured gain of an antenna is shown in
figure 6. The measured peak gain is 9 dBi.

Gain Measurement
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Figure 6 Measured Gain for the proposed antenna

IV . CONCLUSION

A new Dbroad-band design of probe-fed
Rectangular patch antenna with a V- shaped
ground plane has been proposed and
experimentally studied. The antenna model with
2:1 VSWR bandwidth of 27% has been chosen for
further experimentation on frequency reduction.
The combined antenna model provided maximum
of 39% frequency reduction and 24.5% of 2:1
VSWR bandwidth. The proposed antenna shows
great frequency reduction at the same time
maintaining the larger bandwidth and also
provides good cross polarization performance. The
proposed antenna  suitable for = Wireless
Communications, Space applications and WLAN
applications.
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