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Abstract

The ultra wideband (UWB) system, one of
the core wireless communication technologies has
experienced rapid growth in recent years. In ultra
wideband systems, the UWB antenna is one of the
key components. The capability of antenna size
reduction and highly precise performance including
enhancement of the band-rejection characteristics,
WLAN-operating bands, have increased the demand
for UWB system for commercial and defense
applications manifold .The proposed antenna cansist
of a square radiating patch with two rectangulatssl
and a ground plane with inverted T-shapezich,
which provides a wide usable fractional bandwidth o
3.12-10.6GHz. The proposed antenna is simple and
small in size.

|. Introduction

RF and Microwave Technologies are rapidly
finding their way into commercial applications.
Industrial applications such as satellite datadfem
vehicle tracking and paging systems have been
among the first to be developed. Other applications
include mobile telephony, Radio Frequency
Identification systems (RFIDs), Direct Broadcast
Television (DBS), Wireless Local Area Networks
(LANs) and Personal Communications Systems
(PCS). The intelligent vehicle highway of the fgur
will guide us through traffic jams and systems gsin
Global Positioning System (GPS) will tell us about
our location. From being a technology that had its
utilization mainly in Telecommunications and Radar
applications, it is today the forefront technoldgy a
myriad of wireless applications.

Owing to the rapid development of modern
communication and semiconductor technologies, a
wide variety of wireless services have been
successfully introduced worldwide in the past few

years. Commercial ultrawideband (UWB) systems
require small low-cost antennas with omnidirectiona

radiation patterns and large bandwidth. Such
requirements can be fulfiled by monopole antenna
which presents really appealing physical features
such as simple structure, small size, and low cost.
Hence planar monopoles are extremely attractive to
be used in emerging UWB applications, and growing
research activity is being focused on them.

In UWB communication systems, one of
key issues is the design of a compact antenna while
providing wideband characteristic over the whole
operating band.

Two new small wideband planar monopole
antennas with truncated ground plane using an L-
shaped notch in the lower corner to achieve the
maximum impedance bandwidth were proposed.

This paper focuses on a square monopole
antenna, which combines the square-patch approach
with a truncated ground plane and achieves a
fractional bandwidth of 3.12-10.6GHz. In this paper
we investigate the effects of two rectangular sfots
square patch and also insertion of a modified iteeer
T-shaped notch in the ground plane on the frequency
bandwidth and impedance matching.

I1. ANTENNA DESIGN

The novel square monopole antenna fed by a
50-Ohm microstrip line is shown in Fig. 1, which is
printed on a FR4 substrate of thickness 1.6 mm,
permittivity 4.4, and loss tangent 0.0018.The
microstrip line width W is 2 mm for 50-Ohm
impedance. The basic antenna structure consisis of
square radiating patch, a feed line, and a ground
plane. The square radiating patch has a width V. Th
patch is connected to a feed line of width #hd
length Lf, as shown in Fig. 1.
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Fig.1. Geometry of proposed antenna with invert-
shaped notch.

Retum Loss Vasiation For Differcnfial Distance Betvween Feed & Ground

Fig.2. Return loss characteristic between fe:
ground plane

On the other side of the substrate
conducting ground plane of widWsub and length
Lsubis placed. The truncated ground plane play
important role in the broadband characteristicthisf
antenna because it helps match the patch witt
feed line n a wide range of frequencieThis is
because the truncation creates a capacitive lcat
neutralizes the inductive nature of the patch
produce nearly pure resistive input impeda.The
T-shaped notch is used to control the imped:
bandwidth andreturn loss level by modifying tf
capacitance between the patch and the ground
To further enhance the matching, we use
rectangular slots in the antenna’s patch. Thess
are placed to create additional path for the set
current, which prduce an additional resonar and
as a result, increase the bandwidth.

The optimal dimensions of the designed antenn:
as follows:

Wsub=12mm, Lsub=18mm, W=10mm,Lf=7mm
Wi=2mm, W1=6mm, Lp=8mm, Wp=0.5mr
Lsi1=1mm, Wsl=1mm, Ls2=.5mm, Ws2=6mm :
Lgnd=3.5mm.
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11.RESULTSAND DISCUSSIONS

In this section,as per above mentioned
parameters the planar monopole antenna
constructed, and thenalytica results observed of the
input impedance and radiation charactics are
presented and elaborated in br. Here behavior of
the parameters is studied by changing one parar
at a time and keeping all other parameter con:
The simulated results are obtained using the Al
simulation  software hic-frequency  structure
simulator (HFSS).

Initially, the behavior of feed gap distar
over impedance bandwidth is studied by varying
From the simulation it is observed thatseparation
distance d changes impedance bandwidth
effectively improved at uppefrequency. It is also
observed that increasing the feed gap distancees
reduction in the impedance bandwidth at lo
frequency. The observed behavior feed gap vari
is shown in fig 2. Thughe electromagnetic coupling
between the lower edge of the square patch an
ground plane can be properlcontrolled. The
optimized separation distance hosen as 3.5 mm.

Fig.3 shows the return loss characteris
with inverted Tshaped notch in the ground of |
novel monopole square antennas. As shown in F
it is seen that the upper and lower freque
bandwidth is sensitive to the inverte-shaped notch
on the ground plane & lower frequency bandwidt
affectedby using the rectangular-shaped notch in
the ground plane. With the above fig.3 we obs:
that weget a notch exactly at 6.4Gt

Fig.4 shows the structure of various sqt
antennas.Fig.5 shows the current distribution
various antennas atl.2GHz. It is observed that wi
plain ground the distributed is minimum
fig.4.a.and by inserting a

XY Piot 1

Fig. 3. Return loss characteriswith inverted T-shaped
slot with plane grour

rectangular notch in the ground plane the cu
distribution ncreases of fig 4.b and by insert
inverted Tshaped notch in the ground plane
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current distribution is maximum of fig.4.c. The abo
simulated results of simulation is shown in fig.5.
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Fig. 5. Simulated surface current distributiongioa
ground plane for the antennas shown in Fig. 4 & GHz.

Now let us see the simulated current
distribution of the proposed antenna at 5GHz & 10
GHz is shown in fig.6a &6b. The red part in thee 5i Carrent Distribution at 10Ghz
indicates radiation. At 5Ghz we get radiation atdo
part of the proposed antenna with the edges of the
patch & the current distribution at 10GHz we get
maximum radiation as the red part is maximum as
compared to 5GHz. Thus we can say that maximum
radiation is obtained at higher frequency. i e
Fig.7 shows the simulated return loss characteri ;
stics with front slot with ground plane. By varying
the position of the slot we get different returrsdo
characteristics .when the distance between twat fron
strip is 4mm we get good result that is we getrretu
loss less than -10 db and we get two notches at 5.8
and 10.5 GHz. The simulated return loss
characteristics for different values of:Lsith wsi
fixed at 6mm are shown in fig 8.a. It is observiedtt ' = me
lower frequency is insensitive to Lsand upper p——
frequency is affected by variation in notch lengga
It is seen that variation in the size of lower otc
lengthsLs: causes effective change in the impedance
matching.

20 (mm)

Fig.6b Current distribution of the proposed anteaina
10GH:

Fig.7. Return loss characteristic with front slathaplane
ground
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Fig.8 (a) Simulated return loss characteristictef
proposed antenna with different values of Ls2 (\ligs2
fixed at 6 mm)
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Fig.8b Simulated return loss characteristics ofpteposed
antenna with different values of Ws1 (Ls1_ is fixedl
mm).

The simulation result shows in fig.8b return
loss curve with Lsover various notch widtha/'st. As
the notch width simulation results are observed wit
optimal 1mm, the lower frequency is slightly lowere
and upper frequency is markedly increases.

Fig.8 shows the return loss characteristics of
the proposed antenna which satisfies the 10-dBrretu
loss requirement from 3.12 to 10.63 GHz.
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Fig.8 All the return characteristics of the propbsatenna

VI.CONCLUSION

A novel, compact printed monopole antenna
has been proposed for UWB applications. The
fabricated antenna satisfies the 10-dB return loss
requirement from 3.12 to 10.63 GHz. The feed-gap
distance, the sizes of T-shaped notch, and the size
two rectangular slots in the antenna’s patch taiabt
the wide bandwidth have been optimized by
parametric analysis.
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