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ABSTRACT

This paper presents comparison of three and four feed microstrip patch antenna. Return loss of the proposed antennas are
analyzed at operating frequency range 1 to 10 GHz. The proposed antenna is simulated using HFSS11 software. The epoxy and
inset feeding is used as the substrate material and designing the antenna respectively. The three inset feeds provide better return
loss than patch with four inset feeds.
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1. INTRODUCTION

Microstrip antennas are used in mobile devices due
to their compact size, low profile and conformal
properties. Due to low cost and low profile properties
microstrip antennas are widely used in WLAN/Wi-
Max application systems.

A microstrip antenna consists of radiating
patch and ground plane separated by a dielectric
material known as substrate. Various feeding
techniques employed in microstrip antennas are
microstrip feed, co-axial feed and proximity feed. But
microstrip feed and co-axial feed are easier to
fabricate. However in microstrip feed the spurious
radiation increase with the increase in the substrate
thickness [1].

The narrow bandwidth problem of
microstrip patch antennas due to surface wave losses
and large size of patch can be eliminated by
increasing the thickness of the substrate, cutting a
resonant slot inside the patch, using low dielectric

constant substrate material, multi- resonator stack
configurations, use of various feeding techniques and
slot antenna geometry like u-slot patch antennas
together with shorted patch, double U-slot patch
antenna, L-slot patch antenna, E-shaped patch
antenna can be employed. The bandwidth and the
size of the microstrip antennas are mutually
conflicting properties [2].

The techniques to reduce the size of the
patch are use of short-circuited element, resistive
loading, high dielectric constant material, slots. But
the drawback of slot antenna is poor circular
polarization and laser cutting of solar cells is
complex which is required to achieve desired shape
at the time of fabrication. The bandwidth can be
improved to a larger extent by the use of monopole,
printed monopole and dipole antennas. But monopole
antennas are difficult to build and large sized whereas
printed monopole antenna are low profile, small size
and easily integrate but suffer from low
omnidirectional radiation pattern and low broad
impedance bandwidth. The dipole antennas have
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large input impedance which increases the size of an
antenna since the impedance matching transformer or
balun coil is used at the feed point [3].

Microstrip patch antennas use contacting
and non-contacting ways for feeding. In contacting
method connecting element is used to feed RF power
to the patch directly. Examples are microstrip feed
and co-axial feed. Whereas in non-contacting method
the power between the feed line and patch is
transferred through electromagnetic coupling.
Examples are aperture -coupled and proximity-
coupled feed. The microstrip feed is easier to
fabricate but suffers from spurious radiations which
increase due to increase in the thickness of the
substrate and thus limits the bandwidth. Co-axial
feeding is easy to fabricate and spurious radiations
are minimized. Aperture coupling employs two
different substrates separated by a ground plane. The
microstrip feed line is attached on the bottom side of
the lower substrate the  ground plane separating the
two substrates consists of a slot through which
energy is coupled to the patch. The top substrate uses
thick low dielectric constant material whereas the
bottom substrate uses high dielectric constant
material. The ground plane minimizes interference
from spurious radiation for improving polarization
and pattern formation. The proximity feed technique
provides largest bandwidth and low spurious
radiation [4].

2. LITERATURE REVIEW

In this section literature review of some papers are
given. Mayank Dwivedi et al. has contributed inset
feeding microstrip patch antenna for various wireless
applications. The proposed antenna is simulated on
IE3D simulation software. In this paper return loss,
bandwidth obtained 31.84% at operating frequency
range of 2.075 to 2.861 GHz. Various parameters viz.
VSWR, smith chart, antenna and radiation efficiency,
3D radiation pattern has been analyzed by method of
moment. Thus this type of antenna is designed for
high speed wireless communication system. The
maximum radiation achieved through this antenna is
95%. The low dielectric constant substrate material
(glass epoxy) makes antenna thin and compact [5].

M.Ramesh et al. has contributed microstrip
inset fed patch antenna being analyzed by

transmission line model and presented curve fit
formula for obtaining 50Ω input impedance to locate
exact inset length. The calculated results are
compared with the analyzed results being obtained
from EM simulator [6].

Priya upadhyay et al. has contributed
parallel microstrip inset feed square patch antenna for
S- band wireless applications. The main advantage of
inset feed is impedance matching and it can be easily
fabricated and simpler in model. The proposed
antenna is simulated on HFSS software. The
operating frequency range is 2.4 GHz. The
permittivity of dielectric substrate used in this paper
is εr=4.2.Various parameters viz. gain, impedance,
radiation pattern, polar plot, VSWR is analyzed. The
proposed antenna is used for satellite communication,
radar, medical and wireless applications. The
proposed antenna has very high directive
characteristics for long distance communication. The
inset feeding provides more gain, easier fabrication
and perfect impedance matching as compared to
other feeding techniques. The antenna provides best
match to a feeding 50Ω and 70Ω microstrip line. The
proposed formula has a maximum deviation of 0.3%
from the simulation [7].

3. ANTENNA DESIGNING

In this section designing parameters of the antenna
are shown

3.1. Triple Inset Fed Microstrip patch
Antenna

Fig. 1: Triple Inset Fed Microstrip patch Antenna
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35X45 mm2 patch is fed by three 35 mm long and 3
mm wide inset microstrip feed line. This patch is
mounted on substrate with dielectric constant 4.4 and
height 1.6 mm. Result obtained from this
configuration at frequency range of 1 to 10 GHz is
shown below:

Fig. 2: Return Loss vs. Frequency results for triple fed
patch.

3.2. Patch with four inset feeds

Fig. 3: Patch with four inset feeds.

35X45 mm2 patch is fed by four 35mm long and 3
mm wide inset microstrip feed line. This patch is
mounted on substrate with dielectric constant 4.4 and
height 1.6 mm. Result obtained from this

configuration at frequency range of 1 to 10 GHz is
shown below:

Fig. 4: Return Loss vs. Frequency results for patch with
four feeds.

4. Table of analysis

S
No.

Configuration Dimensions Remark

1.
Triple inset fed
microstrip
patch antenna

35X45 mm2

patch

Three-35X3
mm2 feed

Dielectric
constant 4.4

Substrate
height=1.6mm

Maximum
return loss
of 29dB is
obtained at
frequency
range of 1-
10GHz

2.
Patch with four
inset feeds

35X45 mm2

patch

Four-35X3
mm2 feed

Dielectric
constant 4.4

Substrate
height=1.6mm

Maximum
return loss
of 15.9dB
is obtained
at
frequency
range of 1-
10GHz
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5. CONCLUSION

With the same dimension minimum return loss of
15.9dB is achieved by using patch with four inset
feeds, whereas with triple inset fed microstrip patch
antenna the return loss of 29 dB is obtained. On
comparison configuration with three feeds provides
better return loss than four feeds.
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