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Abstract : A Compact rectangular monopole antenna with enhanced bandwidth is presented.
Achieved percentage bandwidth is 79.37% , ranging from 5.228GHz to 12.248GHz for VSWR<2.
Proposed antenna comprises a radiating rectangular patch of size 7mm X 8mm , finite ground plane
of size 15mm X 7mm , antenna is feed with 5042 microstrip feed line of dimension 3.04mm X 7.6mm
.The total size of proposed antenna is 15mm X 15.6mm X 1.59mm(W X L X h) is designed and
simulated using ZELAND IE3D simulation software with FR4 substrate of dielectric constant value
4.4 with loss tangent 0.02.
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l. INTRODUCTION

The microstrip patch antennas are of great importance because of their eye catching attributes as they
are light weight, low profile, inexpensive and top of all, quick and simple to fabricate [1]. Despite the
progressions in designing microstrip antennas , the major issues are bandwidth, gain and radiation losses which
limit their performance. To shorten the limitations, different design techniques have been implemented to
achieve enhanced bandwidth using microstrip patch antennas[1].

In last few decades several research on different techniques of enhancing Bandwidth of microstrip
antenna (MSA) has been done. The different techniques like by making slot in radiating patch[1,2] , stacking of
MSA[1,3], defected ground structures(DGS)[4] and Variation of size of MSA and variation of size of ground
plane leading to monopole antenna to give more enhanced band width[1,5].

Current trends in portable and mobile communications are towards greater numbers of different
systems often with wider bandwidths, operating within a single device. Antenna systems for these devices need
to be capable of operating over a wide frequency range or multiple frequency bands. Portable and mobile
applications also require antennas to be optimised with respect to radiation pattern, efficiency and physical size.

Monopole antennas have found widespread applications in wireless mobile communication systems.
because of their simple structure, low costs, and omnidirectional radiation pattern. The designs of monopole
antennas mainly include two types, which are respectively metal plate monopole and planar printed monopole.
The former needs a perpendicular ground plane, resulting in the increasing of antenna volume and the
inconvenience for integrating with monolithic microwave integrated circuits, whereas the latter avoids the
perpendicular ground plane[6]. Therefore, planar printed monopole antenna is more compact in structure and
possesses advantages in the portable devices applications.

In this paper a novel simple and a compact rectangular monopole antenna with microstrip feed is
presented.%Bandwidth of 79.37% has been achieved, with finite ground plane. the design and simulated results
are presented for dielectric substrate of value 4.4 with loss tangent 0.02. Bandwidth ranging from 5.228GHz to
12.248GHz for VSWR < 2. The proposed antenna is designed and simulated using ZELAND IE3D simulation
software .

1. ANTENNA DESIGN

A rectangular microstrip antenna (RMSA) was designed with resonance frequency(fr) = 5.4GHz,
dielectric constant(er) = 4.4, substrate thickness = 1.59mm, loss tangent (tand) = 0.02[8], width of RMSA is
16.9mm,(1) .Length of RMSA is 12.68mm,(5). Width and length of ground plane of RMSA are 26.44mm and
22.228mm respectively,(6) ,(7) . Fig.1 shows Designed RMSA bandwidth obtained is 288MHz ranging from
5.216GHz-5.506GHz shown in Fig.2 and VSWR plot in Fig.3. Simulation is done in ZELAND IE3D Simulator.
RMSA with finite and infinite ground plane are simulated.

Microstrip Line Feeding technique is used to feed the patch. In this type of feed technique , a
conducting strip is connected directly to the edge of the microstrip patch .The conducting strip is smaller in
width as compared to the patch and this kind of feed arrangement has the advantage that the feed can be etched
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on the same substrate to provide a planar structure. Width of microstrip feed line is 3.04mm,(12). Length of
microstrip feed line 7.6mm,(15).[7]

By modifying width and length of RMSA and by reducing the size of finite ground plane monopole
antenna in fig.4 is shown. It gives enhanced bandwidth 6960MHz ranging from 5.288GHz-12.248GHz as in
Fig.5.VSWR plot in Fig.6

table.1 shows the comparison of bandwidths of RMSA and Monopole antenna with microstrip feed
line. Figs.2,5 are simulated return loss in db Vs frequency .

I11.  Indentations and Equations
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IV.  Figures and Tables
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Table.1
Sr. Antenna structure Bandwidth Range % Bandwidth Size
No. (WxLxh)mm?®
1 RMSA with finite ground plane 288MHz 5.216GHz-5.506GHz 5.41% 934.11
2 Monopole antenna 6960MHz 5.288GHz-12.248GHz 79.37% 372.06

V.  Conclusion
A simple microstrip feed line has been introduced and applied to feed rectangular monopole antenna. A

compact rectangular monopole antenna with enhanced bandwidth is designed and simulated using ZELAND
IE3D Simulator. percentage bandwidth achieved is 79.37%, ranging from 5.228GHz to 12.248GHz for

VSWR<2.
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