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ABSTRACT: The design of multiband slot antenna includes various services such as LTE, GSM, PCS, GPS, WLAN
and WIiMAX bands. Each approach offers different advantages, depending on the required application. The
introduction of a ground slot in a finite antenna ground plane can be further extended to include reconfigurable features.
Now in this slot multiband planner system is proposed to intend as in GPS, WLAN(over two frequency band
spectrum),and WiMAX. the design of four band slot antenna for the global positioning system, worldwide
interoperability for microwave access and wireless local area network presented. The antenna consists of a rectangular
with a T-Shaped feed patch, an inverted T-shaped stub and two E-shaped stub to generate four frequency bands. The
aim of this project is to model and simulate a multiband slot antenna for various frequency bands. The dimensions of
multiband slot antenna are calculated using transmission line model. The layout of the antenna is simulated in
momentum an EM tool of High Frequency simulation Software(HFSS).
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I.INTRODUCTION

In each and every case, the transmitters and receivers involved require antennas, even if some are hidden like inside
laptop compuers equipped with Wi-Fi,or inside ratio. According to tha IEEE standards definitions of terms for
antennas, antenna is basically defined as the means of transmitting and receiving radio waves. Antennas are required by
any radio receiver or transmitter to couple its electrical connection to the electromagnetic field. Radio waves are
electromagnetic waves which carry signals through the air or through space, at the speed of light. Radio transmitters
and receivers are used to convey the signals or information in the systems including broadcast ratio, Wi-Fi point to
point communications links and many remote controlled devices.

Types of antennas: Antennas are classified into many types which are the described below.

On the basis of radiation.

Omni-directional antenna: Also called as weakly directional antennas which radiate and receive more or less in all
directions.

Directional antenna: Also called as beam antennas which radiate and receive in a particular direction. A directional
antenna is intended to maximize its coupling to the electromagnetic field in the direction of the other station or to cover
a particular sector.

On the basis of the aperture:

Wire antenna: These types of antennas are familiar to layman as these antennas are seen everywhere like on
automobiles, buildings, ships, aircrafts etc.

Aperture Antenna: These antennas are more familiar to the layman today than in the past because of the increasing
demand for more sophisticated from of antennas and also fpr utilization of higher frequencies. These are more useful in
spacecraft and aircraft applications as they can be easily mounted on them.

Copyright to IJAREEIE DOI:10.15662/1IJAREEIE.2015.0503139 2104



ISSN (Print) : 2320 — 3765
ISSN (Online): 2278 — 8875

Electronics and Instrumentation Engineering
(An 1SO 3297: 2007 Certified Organization)

Vol. 5, Issue 3, March 2016

Micro strip Antennas: These antennas have use in space applications, government and commercial applications. They
cosists of metallic patch on grounded substrate. These antennas are mounted on the surface of high performance
aircraft, spacecraft, satellite, missiles.

On the basis of polarizations:

Linearly polarized antenna: If the antenna is transmitting or receiving in the vertical E direction then it is called
vertically polarized antenna. If the antenna is transmitting or receiving in the horizontal E direction, then it is called
horizontally polarized antenna.

Circularly polarized antenna: If the antenna is able to transmit or receive E field vectors of any orientations, then
antenna is said to be circularly polarized antenna.

Antenna parameters

Return loss: It is a parameter which indicates the amount of power that is lost to the load ad does not return as a
reflections. Hence the RL is a parameter to indicates how well the matching between the transmitter and antenna has
taken place. Simply put it is S;; of an antenna. A graph of S;; of an antenna frequency is called its return loss curve. For
optimum working such a graph must show a dip at the operating frequency and have a minimum dB value at this
frequency.

Radiation pattern: The Radiation pattern of an antenna is plot of tha far-field radiations properties of an antenna as a
function of the spatial co-ordinates which are specified by the elevation angle (©) and the azimuth angle. It can be
plotted as a 3D graph or as a 2D polar or Cartesian slice of this 3D graph. It is an extremely parameter as it shows the
antenna directivity as well as gain at various points in space.

180"

Figure 1.1 radiation pattern.
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Figure 1.2 cartesian diagram
Beam width, Beam width of an antenna is easily determined from its 2D radiation pattern and is also a very important

parameter. Beam width is the angular separation of the half-power points of the radiated pattern. The way in which
beam width is determined in show figure 1.3
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Figure 1.3 beam width

Polarisation, Polarisation is defined as the orientation of the electric field of an electromagnetic waves. Polarization is
in general described by an ellipse. Two special cases of elliptical polarization are linear polarization and circular
polarization. The initial polarisation of a radio wave is determined by the antenna. With linear polarization the electric
field vector says in the same plane all the time. Vertically polarized radiation is somewhat less affected by reflections
over the transmission path. Omni directional antennas are always have vertical polarizations. With horizontal
polarizations, such reflections cause variations in received signal strength. Horizontal antennas are less likely to pick up
man-made interference, which ordinarily is vertically polarized.

Il. MICRO STRIP SLOT ANTENNA

Micro strip antennas can be divided into two basic types by structure, namely micro strip patch antenna and micro strip
slot antenna. The slot antennas can be feed by micro strip line, slot line and CPW. Micro strip slot antenna is very
simple in structure it consists of micro strip feed that couples electromagnetic waves through the slot above and slot
radiates them. A micro strip-fed slot antenna offers a better isolation between the feed and the materials under
measurement compared to the micro strip-fed micro strip antenna. They are more flexible in integration with other
active and passive devices in a hybrid MIC and MMIC design. Furthermore, they are capable of producing omni-
directional radiation pattern by the simply inserting quarter-wave thick foam and reflector. To improve the antenna
performance by improving the coupling between the patch and feed line, different size and shapes of slots are
experimented. H-shaped, bowtie, dog bone shaped slots had been studied. All these slot shapes provide better input
impedance compared to a rectangular slot.

Feed

Slot

Substrate

Foam

Reflector

Figure 2.1 Micro strip slot antenna structure

Advantages
*  Theyare very low profile, and can be fabricated using printed circuit techniques.
»  Light weight and low volume.
» Low fabrication cost, hence can be manufacture in large quantities.
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e Supports both, linear as well as circular polarization.
»  Can be easily integrated with microwave and mill meter wave integrated circuits.
e Capable of dual and triple frequency operation.
»  Mechanically robust when mounted on rigid surfaces.
Disadvantages
*  Narrow bandwidth.
Low efficieny.
Low gain.
Extraneous radiation from feeds and junctions.
Poor end fire radiator except tapered slot antennas.
Low power handling capacity.
»  Surface wave excitation.
Application
» Aerospace vehicles including high performance aircraft,space craft,satellites and missiles.
»  Mobile radios,phones and pagers.
»  Base stations for personal communication.
» Large ground based phased array antennas.

I11.Proposed antenna design

¥
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Figure 3.1 antenna design

Figure 3.1 shows the antenna designed in with two E-stubs to support the radiation in the corner of the antenna and
with a micro strip feed in the HFSS software. Initially the substrate is placed in XY plane and ground is placed parallel
toit.
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Figure 3.2 Return loss plot for 4 bands
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Table 3.1Return loss for different frequencies

FREQUENCY(GHZ) RETURN LOSS(dB)
157 -135
2.45 -20
35 -13.50
45 -10
5.2 -15.50
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Figure 3.3 Electric field distribution of the antenna
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Figure 3.4 E- Field distribution in the frequency
range 2.56-3.23 GHZ
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Figure 3.5 E-field distribution in the frequency
Range of 3.47-4.85GHZ
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Figure 3.6 E-field distribution in the frequency
range of 4.99-5.48GHZ

Antenna gain

Table 4.2 Comparison of antenna Gain at different Frequencies

Frequencies(GHz) Gain of the Existing Gain of the Proposed
Antenna(dB) Antenna(dB)
1.57 -6 3.55
2.45 2.33 3.93
35 3.14 5.02
5.2 2.92 4.86
IV.CONCLUSION

The design of planner four-bands slot antenna for GPS/WiMAX/WLAN has been presented. The antenna consists of a
radiating slot loaded with a T-shaped feed patch, an inverted T-shaped stub and two E-shaped stubs. Simulation and
measurement have been used to study the performance, in terms of return loss, radiation loss, realized peak gain and
efficiency, of the antenna. Result have shown that the antenna has four frequency bands at about 1.575, 2.45, 3.5 and
5.2 GHZ which can be used to cover the GPS, WLAN, and WiMAX systems. Result of studied have also been used to
propose a methodology of using the design for other frequency bands.
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