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ABSTRACT

Microstrip patch antennas being popular becauséghf weight, low volume, thin profile configuratio
which can be made conformal. Wireless communicatiggiems applications circular polarization anteisna
placing vital role. In this study we introduce amiechnique to produce circular polarization. Hgbcbupler

is directly connected to microstrip antenna to gjetular polarization. Also gain is further increasby
introducing antenna array technique. Each squaagray having length of 4.6mm patch is having thiess

of 0.381mm and the dielectric material used FR4e dbsigned antenna having high gain of 6.26dB and
directivity of 5.11dB at the resonant frequency8afGHz. Simulation results shows that the desigmednna
characteristic is suitable for Wi-Fi applications.
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1. INTRODUCTION Polarization of an antenna is defined as the pratidn
of the wave transmitted (radiated) by the antenna,
Planar configurations of microstrip technology is whereas polarization of radiated wave is defined as
placing vital role in the field of antenna (Saenal., property of an electromagnetic wave describingtitme
2009). Microstrip antenna provides high repeatabdi varying direction and relative magnitude of thectle-
parameters to increase the gain, band width angditee  field vector; specifically, the figure traced adfuaction
reduction is achieved by using small substrateciPaan of time by the extremity of the vector at fixed d&ion in
be in any shape like rectangular, circular, square,the space and the sense in which it is tracedbsereed
elliptical sand triangular. Hybrid coupler implentaiion along the direction of propagation. Polarizationynte
with Varactor diode and Pin diode is proposed by classified as linear, circular and elliptical. Tpeposed
Sun et al. (2005). Different feeding techniques for antenna having circular polarization and is aclielg
UWB antenna are investigated and fabricated (Gum.,  dual feed in patch antenniéigure 2 shows the general
2002). Figure 1 show the fields associated with an configuration of dual feed patches (Gebal., 2004).
antenna (Yanget al., 2001). Electromagnetic energy External polarizer used to categories the dual@H
coupling in and around patch is done by dielectric Patch antenna they are 3dB hybrid type and ther ashe
material. The electric field is maximum at one esfd ~ @n offset-line coupler are used and it producescfal
patch and minimum in other end. This maximum and @MPplitude but 90° out of phase at its centre freqye
minimum end will depends the applied signal buttie Figure 3 and 4 shows internal diagram and simulated

field at the center of patch is always zero. Eledield ~ diagram of 3db hybrid coupler.

in the patch is extended outside patch is causing] 2 Hybrid Coupler Design

radiation in a patch and this extended field isvunas )

fringing field (Martin et al., 2007). The proposed  Generally branch-line couplers are 3dB, four ports
antenna is in square array shape with 0.381mm @nd idirectional couplers having a 90° phase difference

resonates at 3.7GHz which includes Wi-Fi and Wi-Max between its two output ports named through and ledup
arms. Branch-line couplers (also named as Quadratur

1.1. Dual-Fed Circular Polarization Patch Antenna Hybrid) are often made in microstrip line form.
Corresponding Author: Sahaya Anselin Nisha, A., Faculty of ECE, Sathyad&niversity, Chennai-600119, India

////4 Science Publications 1830 JCS



Sahaya Anselin Nisha A. and T. Jayanthy / Jourh@loonputer Science 8 (11) (2012) 1830-1833

Mz
Exterior region Patch

1 'y Ol . .
Interigr region Dielectric

Ground plane

Feed

Fig. 1. Division of fields is associated with an antenni ian
interior fields and exterior fields

@ <

Fig. 2. Dual-fed CP patches

— 4 <
Port1 Port3
Port2 Port4

Fig. 3. Internal diagram of 3dB quad hybrid Coupler

Fig. 4. Simulated Hybrid Coupler

Fig. 5. Square patch antenna arrays
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Power dividers and directional couplers, are passiv
devices used in the field of radio technology sash
power division or power combining (Tamg al., 2006).

A 3 dB, 90° hybrid coupler is a four-port devichat is
used either to equally split an input signal with a
resultant 90° phase shift between output signalsoor
combine two signals while maintaining high isolatio
between them. However, in a practical device the
amplitude balance is frequency dependent and depart
from the ideal 0dB difference.

All 90° Power Dividers/Combiners, also known as
quadrature hybrids or simply quad hybrids, are
reciprocal four port networks (Targonsdtial., 1998;
Mak et al., 2000). The hybrid coupler or 3 dB
directional coupler, in which the two outputs afequal
amplitude, takes many forms. It is beginning when
quadrature (90°) 3 dB coupler coupling with outp2®s
out of phased. Now any matched 4-port with isolated
arms and equal power division is called a hybrid or
hybrid coupler. Today the characterizing featurdhis
phase difference of the outputs. If 90°, it is & Bgbrid.

If 180°C, it is a 180° hybrid. In this study 90°ugmer is
designed and connected with antenna to producelairc
polarization. According to the impedance choicethef
series and stub microstrip transmission lines we ca
calculate the w/d ratios of those lines in micrigstorm
by using the following formulas.

Width of Hybrid (w) Eq. 1:

8a’
g+ APy
W_! [B-1-In(zB-1) d 1)
2 w
- 0.61) |->2
m|{In(B-1)+ OSQ—T d
Consider Eq. 2:
Ws2 and B= 37 (2)
d 22,\[s

Dielectric constantst) Eq. 3:

cos*l s-1[ 1 3)

e o 2\/ 12d

14222
w

Length of the hybrid () Eq. 4:

_90° (mx 180 )
SC xkO

1 (4)
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1.3. Radiation Element Design Z

Microstrip antennas that operate as a single elemen
usually have a relatively large half Power beamiwidt

low gain and low radiation efficiency. Initially ¢tsquare 2. MATERIALSAND METHODS

patch is designed with each s_|de of 4.2 mm. Thisrpgs The ideal method for analysis microstrip antenna
arranged o form an array to improve parameteesd&in - 516 Transmission line model, cavity model and

and Range of the radiating structure shéugure 5. By Methos of moment techniques (Targonekal., 1998;
considering all the elements are placed at regulamnak et al., 2000).

interval, all the elements are identical, all thengents o )
have uniform (equal) amplitude excitation there bara ~ 2.1. Transmission Line Model

linear relative phasing between the elements intwte In this model microstrip antenna is represented by

orthogonal directions the analysis is done. Theotfof two slots of width W and height h, separated byw |

mutual coupling is depends on antenna type and it§mpedance transmission line of length L. Some gtect

design parameters, relative positioning of the elesiin  field lines are travelling outside the substratsutiéng

the array, feed of the array elements (Chial., 2005). fringing effect that is changing effective dieléctr
Assuming single mode operation the terminal voltage constant. It is a function of the dimensions of gz¢ch

of one element in terms of current flowing in thers and the height of the substrate. Transmissionrioéel

can be written as Eq. 5: is easy to design but it is having less accurate.

Voo =337 (5) 2.2. Cavity Mode
p q . . . . . .
Transmission line model ignores field variations
where, Z,, oqdefines the terminal voltage at antenna mn @long the radiating edges. This model provides teebe
due to a unity current in element pg when the curie ~ Way to model the radiation patterns and is closethe
all the other elements is zero. Thus thg, Z, terms physical interpretation of the antenna charactesisThe

represent the mutual impedances when the indices mformalized fields within the di(_alectric can t_)e fdumore
and pq are not identical. The driving impedancehef accurately by treating the region as a cavity bednoy

mnth element is defined as Eq. 6: electric conductors_(above and below) and by magjnet
. walls along the perimeter of the patch. The disathge
Zon =332, pq e @by (6) of this method is complex in nature.
P 2.3. Method of Moment
Incident and reflected waves for E and H field ban In this method, the surface currents are used teino

written as Eq. 7-10: the microstrip patch and the volume polarizatiorrents

_ are used to model the fields in the dielectric slabe
E = E'o(‘ay co$, - a Siﬁ,) g o, ) (7) basic form of the equation to be solved by the Mdtbf

' ' Moment is:
i—a ok ;

H' =3 H,e™ (ysirh, + zco§, (8) F(g) = h
E' =E[(3 co®, - "a sif, )@ eyt ) (9)  Where:

F = A known linear operator
H = -3, Hf e-o(-ysine +zco9, ) (10) g = Anunknown function
h The source or excitation function
The tangential components of electric and magnetic
field is:

The aim here is to find g, when F and h are known.
Here we used ADS software for analysing proposed
£ antenna. ADS is used to compute S, Y, Z paramefiers
Ny =—20 general planar circuits. Microstrip topology is bsad
Han quickly and accurately with momentum using ADS. The
simulator is based on the Method of Moments (MoM)
Reflection coefficient of a transmission line with technology that is particularly efficient for ansiyg
normalized coefficient Zis given by: planar conductor and resistor geometries.
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A simulator Advanced Design System based on
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The radiated energy in a particular direction isasueed
in terms of field strength at a point which at madtar
distance from the antenna. Radiation pattern isaplg

Method of Moment has been used to calculate returnwhich shows the variation of actual field strength

loss, radiation pattern. Geometry of proposed anatés
shown in Figure 6. Using the above equations
dimensions of hybrid coupler, patch is calculated the
simulation is done using ADS softwalgigure 7 shows
return loss for proposed antenna and 3-D radiation
pattern of hybrid coupled microstrip rectangulatcpa
antenna is shown irFig. 8 and it is showing the
proposed antenna is having circular polarization.

4. DISCUSSION

Reflection coefficient (S11) or return loss is defil
as the ratio of reflected power to the incident pow
Simulated return loss in hybrid coupled microstrip
antenna is-24.083 db at resonant frequency 3.688 GH

Fig. 6. Geometry of proposed antenna
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Fig. 8. Radiation pattern
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electromagnetic field at all points which are auaq
distance from antenna. So the graph of radiatidtepa

will be three dimensional. Here the simulated resfl
radiation pattern shows proposed antenna is having
circular polarization.

5. CONCLUSION

Deign of hybrid coupled square microstrip patch
array antenna is presented and discussed in tindy st
having return loss is-24.083 db at resonant frequen
3.688 GHz. Circular Polarization is also achieved b
using hybrid coupler. Proposed antenna is suitére
wireless applications at 3.7GHz.
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