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Abstract

Due to development in wireless devices, it poses a new challenge for the design of an antenna in wireless communication. Patch
antennas are well suited for various wireless application systems due to their low weight, low profile, versatility, conformability,
low cost and low sensitivity to manufacturing tolerances. This paper present design, simulation of a rectangular micro strip
antenna for WLAN and PCS. The aim of the work is to design reliable broadband, compact patch antenna for wireless devices.

Antenna is proposed which is providing circular polarization, dual band, resonant frequencies at 1.9 GHz, 2.4 GHz.
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1. INTRODUCTION

A wireless LAN is a flexible data communication network
used as an alternative for a wired LAN. Primarily they are
used in industrial sectors where employees are on the move,
in temporary locations or where cabling may hinder the
installation of wired LAN. Developments in LAN, Wireless
LANSs are being setup in home and offices it becomes more
affordable. The increasing popularity of indoor wireless
LAN capable of high-speed transfer rate is prompting the
development of efficient broadband antenna. The broadband
antennas are required to be compact, low-profile, directive
with high transmission efficiency and designed to be
discreet. Due to these requirements coupled with the ease of
manufacture and repeatability makes the micro strip patch
antennas very well suited for broadband wireless
applications.

Rapid development in wireless communication system
increases the demand of compact micro strip antenna with
high gain and wide operating frequency. Micro strip antenna
is more popular because it has advantages like low profile,
conformal, light weight, low manufacturing cost and simple
realization process, so it is also used in cellular phone,
pagers, etc [1]. But it suffered from narrow bandwidth and
polarization; therefore various techniques are used to
improve the bandwidth of antenna [2] and to get circular
polarization [9]. These includes decrease substrate
permittivity, cutting slot on patch, increase patch height, use
of various impedance matching techniques, feeding
techniques and use of multiple resonators. In this paper we
design a patch antenna for circular polarization and dual
band [6] with compact size. It is having co-axial feeding,
design on glass epoxy substrate to give wide bandwidth and
maximum gain as well as radiating efficiency [3]. The
proposed patch antenna is designed and simulated on
ANSOFT HFSS software. These antennas are suitable for
PCS (Personal Communication System) and WLAN
(Wireless Local Area Network) system.

2. BACKGROUND

An antenna is a device used to transform a RF signal,
travelling on a conductor, converts electrical signal into
equivalent electromagnetic waves in free space. It is having
property reciprocity i.e. reception and transmission of
signal. Most of the antennas are resonant devices operate
efficiently over narrow frequency band. Micro strip antenna
have  structure of three layers having ground plane,
substrate and radiating patch as shown in fig.1. A
rectangular patch used as a radiator having shape like
circular, rectangular, pentagonal, hexagonal, etc. Patch made
up of conducting material copper or gold. Substrate has
material like FR-4, epoxy resin, synthetic, ceramic, etc [8].
For good performance of an antenna should have low
dielectric substrate with thick dielectric substrate.
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Fig.1 Structure of Micro strip Antenna

Various software packages like FEKO, HFSS, IE3D, CST
Microwave Studio, ADS momentum, etc. are available for
simulation of antennas. ANSOFT HFSS is used to simulate
structure uses finite element method. It accurately
characterizes the electrical performance of components and
effectively evaluates signal quality like transmission path
loss due to impedance match, reflection loss, parasitic
coupling and radiation.
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3. ANTENNA DESIGN

Analysis of an antenna can be done by basically three type
of model analysis [8].

1. Transmission-line model.
2. Cavity Model analysis.
3. Full wave analysis.

In transmission-line model rectangular microstrip antenna
can be represented as an array of two radiating narrow
apertures (slots), each of width w and height h, separated by
a distance L, while in cavity model microstrip antenna by
two slots, separated by a low-impedance Zc transmission
line of length L.

For proposed antenna analyzed by transmission-line model
[8], W and L are width and length of patch respectively, h is
height of substrate, er is dielectric constant, f, is a resonant
frequency, e is effective dielectric constant. When L/h >>
1 fringing is reduced. W/h>> 1 and ¢, >>1 the electric field
lines concentrate mostly in the substrate.
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Fig. 2 shows that geometry of proposed antenna, patch has
length L=33.2mm and width W=25.5mm, ground plane has
length L1=50mm and width W1=50mm, slot or perturbation
area has length L2=9mm and width W2=9mm. F is a
feeding point on a patch.
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Fig. 2 Proposed Antenna

The software used to model and simulate microstrip patch
antenna is HFSS. HFSS is a high performance full-wave
electromagnetic field simulator for arbitrary 3D volumetric
passive device modeling that takes advantages of the
familiar Microsoft windows graphical interface [10]. It
integrates simulation, visualizations, solid modeling and
automation an easy to learn environment where solution of
3D problems are quickly and accurately obtained. Ansoft
HFSS [11] employs the Finite element method, adaptive
meshing and brilliant graphics for performance. Ansoft
HFSS used to calculate parameters such as S-parameters,
resonant frequency, fields, etc.

4. RESULT AND DISCUSSION

An antenna is simulated in a HFSS. Fig. 3 shows the
structure of antenna in 3D model. It consists of patch having
slot above to substrate and ground is below to substrate. It
was assigned with air box boundary and virtual radiation to
create far field radiation pattern and assigned with
excitation.
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Fig. 3 Design of patch antenna in a HFSS

Antenna is simulated in an Ansoft HFSS. The parameters
evaluated were return loss, impedance, bandwidth,
polarization. Fig. 4 shows the return loss of proposed
antenna having cutoff frequencies at 1.9GHz and 2.4GHz.
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Fig.‘ 4 Return loss of Antenna

Return loss specifies that input and output relationship
between ports. If its value is 0dB all power is reflected from
antenna and it is -10dB then 3 dB power delivered to
antenna and 7dB is get reflected. From S-parameter
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bandwidth also calculated. It is nothing but the range of
frequencies over which antenna radiate or receives energy.
Here observed bandwidth is 180MHz.

Fig. 5 shows that the variation of axial ratio with respect
frequencies.
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Fig. 5 Axial Ratio of an antenna

Axial Ratio is also measured in a result which is also various

Polar plot shows the strength of radio waves from the
antenna. Fig. 7 shows the gain of an antenna measured in
dBi.

Smith chart is used to evaluate input impedance. It displays
multiple parameters like impedance, admittance, reflection
coefficients. For matching impedance value should be 50 Q
which is observed from smith chart of an antenna.
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Fig. 8 Smith chart for proposed antenna

Here some observations are there which is shown in below

at different frequencies but at cut off frequencies it is near
about less value near to 1db. Here feed point adjusted until
the axial ratio attains a minimum value. So the circular
polarization is achieved.
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Fig. 6 VSWR of an antenna

Fig. 6 shows the graph of VSWR Vs. frequency. It is a
function of reflection coefficient describes the power
reflected from antenna. ldeally it should be low as it
increases more power is reflect from an antenna.
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Fig. 7 3D Polar Plot of Gain

table:

Table 1: I/P and O/P Parameters of an antenna

. Length
nggt'(”g) ?rfn n%lot Fei(GH2) | Fey(GHz) (Sjé; (Sdlé§
15,31 0 2.05 25 -10 -20
15,31 9 1.9 2.42 -14 | -20
157,311 | 9 2 25 -6 -11
16.4,31.2 | 9 2.1 25 -6 -12
171,313 | 9 2 25 -11 | -11
17.8,31.4 | 9 1.8 25 -6 -9
185,315 | 9 1.9 2.45 -20 -16

Table 2: 1/P and O/P Parameters of an antenna

. Length
Eg?:t'?g) of sg,Jlot VSWR1 | VSWR2 a%l) ’(:I';Z)

(mm)

15,31 0 1 2 12 |1
15,31 9 2 2 1 11
157,311 | 9 3 15 1.3 1.1
16.4,31.2 | 9 3 2 1.2 |12
17.1,31.3 | 9 2.6 2 1 1
17.8,31.4 | 9 1.3 1.6 1 1.1
18.5,315 | 9 1.2 1.3 1.2 |11

Different parameters are observed which is shown in Table

1 and 2. Here feeding points are according to dimensions is
in 3D model of an antenna. Change in location of feeding
point it changes the cut off frequencies and axial ratio of an
antenna. From above work we have to achieve a dual
frequency and circular polarization. For this achievement
patch is having slot and it is feed diagonally. Feeding point
is varying at different position to get best result.
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5. CONCLUSIONS

This paper presents the design and performance of
Microstrip antenna having slot on a patch and substrate glass
epoxy FR-4 using software tools HFSS. The designed
antenna presents dual resonant frequencies having
bandwidth 150 MHz and Circular polarization. To achieve
circular polarization axial ratio should be minimum i.e. near
to 1dB for that adjust a feeding point to a particular position
to get minimum axial ratio. This improved parameter is
achieved without increase in thickness of substrate. The
characteristics of compact antenna are suitable for PCS
(Personal Communication System) and WLAN (Wireless
Local Area Network) so that it is used for mobile
communication.
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