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Abstract: This article presents the simulation based designf @
Lens Antenna structure for WiMax application.This paper focus
on the Gain enhancement by introducing the dielecic spherical
lens structure for patch antenna. It is seen thatite hemispherical
lens with dielectric material Teflon with dielectric constant
2.1(Loss tangent 0.001) in proximity can be optimafl placed
along with patch antenna to increase the gain almbsglouble (8.41
dB) as compared to the patch antenna without lenstrsicture.
The objective of the paper is to design and study éheffect of gap
between the patch and the lens structure on the bawidth and
gain of the antenna. By placing hemispherical lenstructure on
patch antenna bandwidth from 5.45 to 5.75 GHz witi/'SWR 2:1
is observed. The gain is found to be stable over g¢hentire
frequency band. The results are obtained through simdation by
using Ansoft HFSSTM, a commercially available simultor based
on finite element method. The size of a typical neaoptimum
antenna is 66.66mm x 70.49mm x 1.57mm with the vohe of
0.137X 10-3 m3 hemispherical lens antenna and caneb
considered suitable for WiMax application.

1. INTRODUCTION

Microstrip patch antennas have been used widebatgllite
communications, aerospace, radars, biomedical Ggjaihs
and reflector feeds, because of their advantagea tdw
profile, light weight and compatibility with integted circuits.
However, they suffer from disadvantages such asreow
bandwidth (Less than 5%), low gain (Less than 6dBiyl
excitation of surface waves, etc [1]. These disathges have
limited their applications in many other fields. @rder to
overcome the bandwidth and less gain disadvantades
microstrip antennas, many techniques have beenogeubl
One such case is use of Dielectric lens antenna.

Dielectric lenses are conventionally used as foxusievices
to enhance the directivity gain of the primary s@urThey can
also be used to generate multiple beams from a &ee.
Lens antennas are widely used in millimeter wavaiegtions
such as automotive radar [2, 3], satellite transiois [4], or
indoor communications [5, 6]. Lens antennas typjoabnsist
of a dielectric lens (spherical or hemisphericayl foy a
primary source (single feed or array). More regerghaped
beams have been obtained with spherical lens aatefif
opening a new range of applications. In this atich
hemispherical lens antenna is designed for optingagn and
directive. This article is organized as follows.rsEi the
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rectangular patch antenna without lens structudesggned at
operating frequency 5.55 GHz. In Section 2, henesighl

lens antenna is used along with basic patch antandagain
of the entire system is optimized. Then simulatiesults are
obtained and comparisons are made in Section 3cl@xans
are drawn in Section 4.

2. PRAPOSED ANTENNA DESIGN

|. Patch Antenna

- 50 - 100 (mm}
Fig. 1 Patch antenna without lens structure

First, a planar antenna operating in the frequeaoge 5.43 -
575 GHz is designed. The prototype is shown in Eigrrom

the set of available materials FR4 with dielectimstant 4.4
and thickness (h) of 1.57 mm is chosen for useuastsate.
The patch dimensions have direct influence on therating
frequency and gain. The patch length (L) and with are

found to be 11.6 mm and 16.44 mm respectively asvshin

Table.1. The patch antenna is fed with a coaxiadifeg

connected to a point of the patch where the inppedance is
50 ohm.

Elements Limm) | W{imm) | h(mm)
Patch 11.6 16.44 0.1
Substrate 66.65 70.49 1.57

Table.1 Dimension of Patch Antenna
Il. Lens Antenna
The HFSS simulator tool is used to build a model tfee
hemisphere lens antenna. The hemisphere lens ignéds
using Teflon dielectric with radius 29 mm and abtwe patch
with some gap (g) as shown in Fig. 2.
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1. Patch Antenna without Lens structure
The designed patch antenna without lens structaseckntral
frequency of 5.59 GHz and a —10 dB return loss tddfith of

éap between ztnhe patch an

40 (mm)
d lens
Fig.2 Patch antenna with lens structure

3. SIMULATION RESULTS

Fig.5 Polar plot of Patch antenna without lens

2. Patch Antenna with Lens structure

The designed patch antenna with lens structurechagal
frequency of 5.610 GHz and a —10 dB return lossihédth

of 322.5 MHz as shown in Fig.3. The other paransetie
gain, VSWR, Bandwidth and Bandwidth percentage are
obtained as shown in Table.3

285 MHz as shown in Fig.3. The other parametess gj&in, BW(MHz) | %BW | VSWR | Gain(d
VSWR, Bandwidth and Bandwidth percentage are obthas B)
shown n Table.2 322.5 5.5 1.02 | 8.7424
BW(MHz) %BW VSWR | Gain(dB)
285 513 194-114 4.33 Table.3 Different parameters values of Patch anterawith
lens.
Table.2 Different parameters values of Patch amtevithout lens. ) )
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Fig.7 VSWR of Patch antenna with lens
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Fig.8 Polar plot of Patch antenna with lens
4. CONCLUSIONS

This work demonstrates that patch antenna with &libstrate
and hemisphere Lens structure made up of Teflorh wit
dielectric constant 2.1 on patch antenna with tadée of 5.63
mm operating at 5.45-5.75 GHz range applicableV¥iax
application. The gain of patch antenna with lens is

Around 8.7424 which is almost twice as comparegatth
antenna without lens. Even the increase in bandwwidt
around 37 MHz is also observed in case of patckreat
with lens structure.
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