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Abstract

A design strategy using Photonic Band Gap (PBG) structure on patch to achieve wider bandwidth for patch
antenna is presented in this paper. It is found that, the impedance bandwidth has improved from 30% to 50 %
at centre frequency 2 GHz after adding PBG on the patch. The antenna has dual band operations at 2 and 6
GHz. Antenna’s whole geometry is consist of a three layer (glass epoxy — air — glass epoxy).We have also
studied the effects of different parameters of antenna in finite ground plane. All results validated in IE3D™
Simulator. This proposed antenna is used for satellite, and wireless communication at, S Band and C Band.
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Introduction

An explosive growth of the wireless radio
communication systems is currently observed in the
microwave band. In the short range communications
or contactless identification systems, antennas are
key components, which must be small, low profile,
and with minimal processing costs. The main
limitations of the Micro-strip antennas are low gain
and narrow impedance bandwidth. The bandwidth of
the Micro-strip antenna can be increased using
various techniques such as by loading a patch, by
using a thicker substrate, by reducing the dielectric
constant, by using gap-coupled multi-resonator etc.
However, using a thicker substrate causes generation
of spurious radiation and there are some practical
problems in decreasing the dielectric constant. The
spurious radiation degrades the antenna parameters.
Among various antenna bandwidth enhancement
configurations, the two gap-coupled Circular Micro-
strips patch antenna is most elegant one. So, gap-
coupling is the suitable method for enhancing the
impedance bandwidth of the antennas. In the con-
figuration of gap-coupled Micro-strip antennas
method, two patches are placed close to each other.
The gap-coupled Micro-strip antennas generate two
resonant frequencies and the bandwidth of the
Micro-strip antennas can be increased. Rectangular
Micro-strip patch antenna with multiband frequency
operation is designed by slits loaded on active and
parasitic patch the results are investigated. High gain
of operation achieved due to gap between itself
parasitic patch, gap between parasitic patch, and
active patch. We investigated hybrid modeling for
proposed Micro-strip antenna. We investigated
spacing between active and parasitic patch, spacing
and height between parasitic patch by using iterative
method on IE3D™ Simulator (MOM Simulator).We
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studied enhances the bandwidth and reducing loss. The
microstrip antenna “many of researches have been
made on exploring more efficient antenna”.

The use of Photonic Band Gap (PBG) structure is
becoming attractive for many researchers in
electromagnetic and antenna field. PBG had been used
to improve the performance of various antennas such as
patch antenna and resonant antenna. Micro strip patch
antenna is promising to be a good candidate for future
wireless technologies. Micro strip patch antenna
consists of a dielectric substrate, with a ground plane on
the other side. Due to its advantages such as low
weight, low profile planar configuration, low
fabrication costs and capability to integrate with
microwave integrated circuits technology, the micro
strip patch antenna is very well suited for applications
such as wireless communications system, cellular
phones, pagers, Radar systems and satellite
communications systems.

In this paper, a compact dual band design of Micro strip
patch antenna using a PBG slot on the patch is
proposed. The bandwidth has improved by adding the
PBG T slots.

1. Proposed geometry design Analysis

Proposed Rectangular Micro-strip antenna Included

a. Six T- slot loaded on top patch

b.  A=10mil Air gap between layer

c¢. Whole geometry consist by thee layer glass
epoxy PCB and air gap(FR-4 — air- FR-4)

d. Total height of geometry is 128mil (from
ground plan to top layer)

e. Top layer consists of patch dimension L x W=
800 x 900mil®

f. Ground plan have dimension L x W = 1568 x
1668 mil?
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Finite ground plane
Specification of Glass epoxy PCB is g =4.3, h= 59n
and loss tangent tan 8 =.019, we have substituted six
slot of different dimensions on the top layer patch. T
proposed model shown in figure-2 and top view shov
in figure-1

Fig 1 Top View for Proposed model

Fig 2 Proposed design model
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Ly=150mil
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L¢=100 mil

Figure 3 Dimension of the Top Patch

2. Result and discussion

This modeling used for improvement in overall
performance of Micro-strip antenna. We have focused
on optimal gain and dual band. For achieving these
outcomes, genetic algorithm method on IE3D™
Simulator. The impedance frequency bandwidth of a
Micro-strip antenna depends primarily on both the
thickness and the dielectric permittivity of the
substrate. A thick substrate with a low dielectric
permittivity can increase the bandwidth of the printed
patch. The technique of stacked patches is based on the
fact that bandwidth is in general proportional to the
antenna volume measured in wavelengths but at the
same time a relative large volume is a disadvantage for
many applications. The utilization of additional
parasitic patches of different patches of different size
directly —or- gap coupled with main patch is an
effective method. Superior to these methods is the
techniques of slot loading or texturing the patches by
slits because they ensure the small size and the low
profile of the antennas. The wideband performance of
the slit loaded patch is based similarly to the method of
slot loading, on the excitation of more than one
adjacent resonant mode. Moreover the presence of the
slits in the vicinity of the feeding probe could add a
capacitive load at the input impedance of the patch.
This capacitive load could effectively contribute to the
resonance of the patch because can counteract the
inductive part of the probe’s input impedance. It is
noticed that this inductive part would inevitably be
arge if a thick substrate is chosen for wideband
operation so the insertion of slits enhances by two
ways the width of the operation band, and it has been

www.iosrjen.org 774 |Page



IOSR Journal of Engineering /,7
Apr. 2012, Vol. 2(4) pp: 773-776 é/

reported greater bandwidth. The width of the
frequency band of the antenna can be controlled by
slits’ length and width and the slits’ position. The slits
divided the in more parts and each one corresponding
an equivalent circuit of resonance. We achieved good
impedance matching due to all aspect of modeling.

WIWR

2.1 Return Loss vs. frequency

After 1E3D™ Simulation more coupling between
patches so that overall loss due to surface wave , cross
polarization and poor impedance matching have been
reduced. .We observed self and mutual impedance
effect between active and parasitic patch, between in
top (128mil), these self impedance and mutual

impedance provides good impedance matching over Frequency (GHz)
broad band. All result shown figure-3 and Table-1.
e G 2.3 Smith chart Analysis
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- Figure 3 Return Loss vs. frequency 2.4 Maximum Directional Gain analysis
2.2 VSWR vs. Frequency

We have simulated proposed geometry and simulated
VSWR result shown in figure-4, and Result Table.

Directivity Vs. Frequency

—+— Maximum Directivity

B 3]
Frequency | VSWR | Return Maximum =4 ¢ =
(GHz2) Loss Directive
(dBi) Gain (dBi) : :
1} 1)
1 2 3 4 a [ 7 2
Freguency (GHz)
2 1.103 -19.5 3.5
6 1.6 12 55 Figure 5 Directivity vs. frequency

2.5 Simulation Result Table
The results of proposed Micro-strip antenna. Simulated

on IE3D™ Simulator, Investigated results of VSWR,
Directional Gain and return loss shown in Result Table :-
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2.6 Radiation Pattern
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Fig:6

3. Conclusions

In this paper, Photonic band gap T-slot loading on
multilayer Micro-strip antenna is presented. We studied
broadband frequency of operation demonstrated by
single geometry. We have achieved dual band 51%
bandwidth(at 2GHz center frequency) , 11% Bandwidth
(at 6GHz center frequency) and maximum directional
gain up to 7dBi by using gap-coupled multi-
resonator loaded on active patch; appropriate
configurations for the presented antenna are suggested.
The simulated results are presented and discussed for
appropriate geometry on IE3D™ SIMULATOR by
genetic algorithm method. The stack geometry of a
single probe fed rectangular Micro-strip antenna
incorporating a slot loaded and gap coupled with
parasitic and active patch is studied. After loading a slot
multi resonator dual band operation achieved. We
investigated enhancement in maximum directional gain
by using concept of stack geometry with one active and
multiple parasitic patch of different dimensions. This
proposed antenna is used for satellite, Radar, and
wireless communication S-Band and C Band.
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