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ABSTRACT: The study has been done to enhancement of the Bandwidth of Patch Antenna with use of UWB.
Although there has been conventional micro drip antennas in general have a conducting patch printed on a grounded
microwave subgrate, and have the attractive features of low prdfile, light weight, easy fabrication, and conformability to
mounting hosts. However, micro grip antennas inherently have a narrow bandwidth, and bandwidth enhancement is usually
demanded for practical applications, so bandwidth enhancement are becoming major design condderations for practical
applications of micro grip antennas. Much dgnificant progress in the design of compact micro grip antennas with broadband,
dual-frequency, dual polarized circularly polarized, and gain-enhanced oper ations have been reported over the past several years.
Ultra wideband (UWB) sysems are attracting more and more attentions in a wide range of applications, including ground
penetrating radars, high datarate short range wir elesslocal area networksand communication sysemsfor military purposesdc.,
due to their fine spatial resolution, extraction of target feature characterigtics, and low probability of interception and non-

interfering sgnal waveform. The UWB channel mode isdeveoped by thel EEE 802.15.3a.
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I.INTRODUCTION

Conventiona microgirip antennas in generd have a conducting
patch printed on a grounded microwave subdtrate, and have the
attractive festures of low profile, light weight, easy fabrication,
and conformability to mounting hosts. However, microgtrip
antennas inherently have a narrow bandwidth, and bandwidth
enhancement is usualy demanded for practical applications. In
addition, applications in present-day mobile communication
systems usudly require smdler antenna Size in order to meet the
miniaturization requirements of mobile units. Thus, Sze reduction
and bandwidth enhancement are becoming mgjor design
congderations for practica gpplications of microgtrip antennas.
For this reason, gtudies to achieve compact and broadband
operations of microgtrip antennas have grestly increased. Much
significant progressin the design of compact microstrip antennas
with broadband, dud-frequency, duad polarized circularly
polarized, and gain-enhanced operations have been reported over
the past severd years. [1]

Numerous multiband and wideband antennas have been
developed [2]{3] in response to the recent demand for wirdess
communication systems. Ultra wideband (UWB) systems are
atracting more and more atentions in a wide range of
gpplications, including ground penetrating radars, high data rate
short range wirdless locd area networks and communication
sysems for military purposes etc,, due to their fine spatid
resolution, extraction of target festure characteridtics, and low
probability of interception and non-interfering sgna waveform.
The UWB channd mode! is developed by the IEEE 802.15.3a. A
February 14, 2002 FCC Report and Order authorized the

unlicensed use of UWB in the frequency range from 3.1 to
10.6 GHz. As an important component of the UWB system, the
UWB antenna with Smple structure, wide impedance bandwidth
(BW), linear phase delay, stable radiation patterns, and constant
gain in desred directions is required for the smalest degradation
of theradiated pulses.

Moreover, WIMAX antennas, just like the antennas for car radio,
cdl phone, FM radio, or TV, ae desgned to optimize
performance for a given application. Strong subscriber growth
over the past year has demongrated the goped of WIMAX
technology.

The UWB technology has experienced many sgnificant
developmentsiin recent years. However, there are il chalengers
in making this technology live up to its full potentid. One
paticular chdlenge is the UWB antenna. In recent years, many
varieties of UWB antennas have been proposed and investigated.
They present a smple sructure and UWB characterigtics with
nearly Omni-directiond radiation patterns. However, for some
space-limited applications, UWB antennas need to feature a
compact Sze while maintaining UWB characterigtics. Therefore,
miniaturization of UWB antennas becomes an interesting
research topic and deserves a comprehensive investigation and
andyss. In recent years, many significant developments and high
dtention are being pad to UWB Technology since the FCC
dlocated 3.1-10.6 GHz of the frequency spectrum for commercid
UWB communications[3].

The potentid of UWB technology is enormous due to its
tremendous advantages such as the capability to provide
extremdy fast data rates at short trangmisson distances while
requiring low power dissipation.
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The attractive nature of UWB coupled with the rapid growth in
wireless communication systems has made UWB an outstanding
candidate to replace the conventiona and popular wirdess
technology in use today like Bluetooth and wirdess LANSs.
Among the classcal broadband antenna configuretions that are
under congderation for use in UWB sysems, a draight wire
monopole festures a Smple sructure, but its bandwidth is only
around 10%. A Vivadi antennais a directiona antenna [4] and
hence unsuitable for indoor systems and portable devices A
biconica antenna has a big size which limits its application [5)].
Log periodic and spird antennas tend to be dispersve and suffer
severe ringing effect, gpart from big Sze [6]. There is a growing
demand for smal and low cost UWB antennas that can provide
satisfactory performances in both frequency domain and time
domain.

II. THEORY

The antennas are an essentid part of any wirdess system.
According to The |IEEE Sandard Definitions of terms for
Antennas, an antenna is defined as a means for radiaing or
receiving radio waves[2]. In other words, a tranamit antennaiisa
device that tekes the sgnds from a tranamission line, converts
them into eectromagnetic waves and then broadcasts them into
free gpace, as shown in Figure 1.1; while operéting in receive
mode, the antenna collects the incident electromagnetic waves
and converts them back into eectricd sgnds. In an advanced
wirdess sysem, an antenna is usudly required to optimize or
accentuate the radiation energy in some directions and suppressit
in others a certain frequencies. Thus the antenna must o serve
asadirectiond in addition to atrangtion device. In order to mest
the particular requirement, it must take various forms. As aresult,
an antenna may be a piece of conducting wire, an gperture, a
patch, areflector, alens, an assembly of eements (arrays) and o
on. A good design of the antenna can relax system requirements
and improve overd| system performance.
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Fig. 1. Transition device.
[11. MI1CROSTRIP ANTENNA

The Microgtrip patch antenna conssts of aradiating patch on one
sde of a didectric substrate which has a ground plane on the
other side as shown in Fig. 2. The patch is generdly made of
conducting materid such as copper or gold and can take any
possible shape. The radiating patch and the feed lines are usudly
photo etched on the didectric subgtrate. The patch is generaly
square, rectangular, circular, triangular, and dlipticd or some
other common shape asshownin Fg. 3.

Microgtrip petch antennes radiate primarily because of the
fringing fields between the patch edge and the ground plane. For
good antenna performance, a thick didectric subdtrate having a
low didectric constant is desrable since this provides better
efficiency, larger bandwidith and better radiation [2].
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Fig. 2. Structure of a Microstrip Patch Antenna.
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Fig. 3. Some shapes of microstrip patch elements.

However, such a configuration leads to a larger antenna Sze. In
order to desgn a compact Microgtrip paich antenna, higher
didlectric congtants must be used which are less efficient and
result in narrower bandwidth. Hence a compromise must be
reeched between antenna dimensions and antenna performance.

A Feeding Mechanisms

Microstrip patch antennas can be fed by a variety of methods.
These methods can be classified into two categories- contacting
and non-contacting. In the contacting method, the RF power is
fed directly to the radiating patch using a connecting element such
& a microgrip line In the nonrcontacting scheme,
eectromagnetic field coupling is done to transfer power between
the microdrip line and the radiating patch [2]. The four most
popular feed techniques used are the microgrip line, coaxid
probe (both contacting schemes), aperture coupling and proximity
coupling (both non-contacting schemes). Power can be coupledin
or out of an antenna by a variety of methods that can be broadly
classfied to contacting and noncontacting. Contacting feeds
means direct connection of a transmission lines, can be coax or
microdrip lines to the patch antenna. The input impedance
depends on the location of the connection within the patch
boundaries Moreover, for non-contacting feeds eectromagnetic
fields coupling used to transfer the power between feed lines and
the radiating patch. The non-contacting feed is hard to design but
provides more degree of freedom than contecting feed as
Microstrip-Line Feed, Coaxial Feed, Aperture Coupled
Feed, Proximity Coupled Feed.
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IV.SLOT ANTENNA

Sot antennas are used typicaly at frequencies between 300 MHz
and 24 GHz. The dat antenna is popular because they can be cut
out of whatever surfece they are to be mounted on, and have
radiaion patternsthat are roughly omnidirectiond (Smilar to a
linear wire antenna). The polarization of the dot antennaislinear.
The dot size, shape and what is behind its (the cavity) offer
design variables that can be used to tune performance. Sot
antennas can be considered a very pecia group of aperture-type
antennas. They are very low-prdfile and can be conformed to
bascdly any corfiguration, thus they have found many
gpplications, for example on aircraft and missiles

The ground planeis part of the antenna. 1deally, the ground plane
should be infinite as for a monopole antenna. But, in redity, a
smdl ground plane is desirable. The radiation of a microstrip
antenna is generated by the fringing field between the patch and
the ground plane, the minimum sze of the ground plane is
therefore related to the thickness of the didectric subdrate. [10]

Radiating slots
Substrate

Ground Plane

Fig. 4. Fringing Filed between the Patch and the Ground
Plane.

V. CONCLUSION

The resonance behaviour and space filling capabiilities of the dot
based square patch antenna have been investigated. 1t is found
that as the resonant frequencies and gain of loop is decreased as
the dat sze is increased. By introducing a parasitic patch a a
specific height of a specific dimension improves the antennagain
as well as its bandwidth. The frequency band of antennais lies
between 2GHz to 6 GHz (WiMAX, Wi-H, ISM , DECT) .The
parasitic patch is needed to improve gain and bandwidth.

Firdly, the printed wide rotated antenna fed by a 50- microdtrip
line with a rotated square wide paragitic patch for bandwidth
enhancement has been demondrated. Severad design examples
have dso been implemented. Experimental results show that the
impedance bandwidth of a proposed antenna can be improved by
rotating a suitable angle of the square dat. For the optimized
antenna parameters [3 is selected from 400 to 500 and L =14 to
17mm mm in this study, the impedance bandwidth determined by
10 dB return loss can reach nearly 2.84 GHz for the proposed
antenna with designed operating frequencies around 4.5 GHz,
which is about four times that of the corresponding conventional
printed microgrip-linefed wide-dot antenna. Within this wide
impedance bandwidth gain is grester than 2 dBi. In addition, the
proposed printed wide-dot antenna shows a very wide 10-dB
return-loss impedance bandwidth of about 3 GHz (about 2840
6000 MHz).
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