ISSN (Online) : 2278-1021
ISSN (Print) :2319-5940
International Journal of Advanced Research in Computer and Communication Engineering
Vol. 3, Issue 8, August 2014

-

Modified E-Shaped Microstrip Patch Antenna
For Wimax Application

P.Ramya',S.Gopalakrishnan?, R.Pradeep®
Assistant Professor, Bannari Amman Institute of Technology, Sathyamangalam, India®
UG Scholars, Bannari Amman Institute of Technology, Sathyamangalam, India®
UG Scholars, Bannari Amman Institute of Technology, Sathyamangalam, India®
Abstract: In this paper E shaped microstrip patch antenna is proposed for wimax(World Wide Interoperability For

Microwave Access) application. The patch antenna works at the frequency of 3.5 GHz with the satisfying antenna
parameters like directivity, gain and radiated power with FR4(Flame Resistance-4). The figure 8 type radiation pattern

is obtained as the result. The simulation is carried out in Agilent Technologies Advanced Design System (ADS)
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. INTRODUCTION
Microstrip or patch antennas are printed directly onto a
circuit board and becoming increasingly useful. Microstrip
antennas are very much used in mobile phone market.
Patch antennas are off low cost, easily fabricated and have
a low profile .
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Fig 1.a:General PATCH Antenna
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Fig 1.b:General PATCH Antenna

Microstrip transmission line is used as a fed for the
microstrip patch antenna in Figure 1. The patch antenna,
ground plane and microstrip transmission line are made
up of high conductivity metal ( copper is mostly used).
The patch is of width W, length L and placed on top of a
substrate (which is a dielectric circuit board) of thickness h

with permittivity Z= . The thickness of the microstrip or
the ground plane is not very important. The height h
should be much smaller than the wavelength of operation,
but it should not be much smaller than 0.05 of a
wavelength.

Input impedance of the microstrip antenna is controlled by
the width W.Bandwidth increases as the width becomes
larger. The input impedance will be 300 Ohms for a square
patch antenna fed in the manner above. Impedence can be
reduced by increasing the width. Often a very wide patch
antenna is needed to reduce the input impedence to 50
ohms. But it takes up a lot of valuable space.
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1. ANTENNA DESIGN

The geometry of the proposed antenna shown in figure 2 is
fabricated on an FR4 substrate with thickness of 3.2mm,
relative permittivity of 4.6, and loss tangent of 0.024. The
overall dimensions 25.7 mm x 19.5 mm (W x L) . The
parameters and dimensions are shown in Fig. 1(c) and
listed in Table 1, respectively. A PATCH type antenna
printed on outer side of antenna portion excites the 3.5
GHz resonant mode with the satisfying antenna
parameters.

Fig 2:Design of PATCH

The antenna is built on the FR4 substrate of the thickness
3.2 mm. The effective dielectric constant of the substrate
is 4.6. The FR4 substrate is used to be very cost effective
and easy to fabricate the antenna. Hence the FR4 substrate
is widely preferred than any other substrate.

The paramaters of the strips are given in the table.
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Fig 3:Dimensions of the antenna

www.ijarcce.com 7678



-

International Journal of Advanced Research in Computer and Communication Engineering
Vol. 3, Issue 8, August 2014

T &
Dimensions | W | W1 | W2 | W3 | W&l |
W5
(mm) 257 81 |59 o0 | 28 | 165195

Table 1 Dimension

RESULTS

u Antenna Parameters
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Pawer radiated (\Watts) 0.00147091
Effective angle {Steradians) 258716
Direckivity (B 6,86380
Gain (dBi) 4,55935

: 2319-5940

The antenna parameters that affect the resonant modes are
discussed in this paragraph. It shows the simulated S 11 of
the proposed antenna which works at the frequency of 3.5
GHz for wimax, the return loss of the proposed antenna is
-33.913. The simulation is carried out in Advanced Design
System (ADS).

The antenna parameters that are obtained during the
simulation was at satisfactory level.
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Fig 4: Obtained return loss at S(1,1)

The return loss at the port S(1,1) is obtained at the
frequency of 3.5 GHz frequency of WIMAX application.
The radiation patterns that are obtained at this particular
frequency is shown below

Fig 5: 3D Radiation pattern
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Maximirn inkensity (Watts/Steradian) 0.000568541

Angle of U Max (theta, phi) 1 270
E(theta) max {mag, phase) 0.654496 73,6481
Efphi) max {mag,phase) 0.00276263 117.694
Ef) max {mag, phase) 0.00276263 117.694
Ef) max {mag, phase) 0.654397 -106,352
Efz) max {mag, phase) 0.0114225 -106.352

Fig 5:Antenna Parameter

The radiation throughout the antenna is shown here. The
red color denoted the maximum radiation across the
antenna.

Fig 6:Radiatig region

The 2D radiation pattern is also obtained which also
denotes the efficiency of the antenna in percent. Hence the
radiation pattern is given below
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Fig 8: 2D radiation pattern
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v. CONCLUSION

The efficiency of the proposed antenna is about
58.3%.The directivity of the antenna is 6.86368 and the
gain of the antenna is 4.55935.The proposed method uses
FR4 as substrate and hence the cost of the antenna is also
low. It is also showed that the antenna is achieved the
satisfactory level of radiating properties and antenna
parameters.
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