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Abstract— In this paper, microstrip patch antenna is made with
huge development. It provides frequency quickness, feedline
flexibility, broad band-width, double and spherical polarizations,
beam scanning omnidirectional patterning. The antenna is
simulated at 1.5GHz, 1.8GHz, and 2.5-4.1GHz using IE3D. It
shows maximum gain of 11dBi at resonant frequency. The
proposed antenna has good performance and optimized results.
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|.INTRODUCTION

Now a day’s the use of Microstrip Patch Antenna in the
portable devices is increasing. Usages of microstrip patch
antennas are widely spreading in mobile phones, satellite
applications, space craft, wireless networks. In microstrip
patch, the frequency of the antenna is inversely proposanal to
size of the antenna. Microstrip antenna basic structure is a
patch that means a flat plate over a ground plane and often
builds of printed circuit board material. It has low cost, low
profile, easy fabrication. Patch antenna consist of three layers
which means radiating patch at the top layer, a substrate at
the middle layer, a ground at the bottom layer. The size of the
antenna is depending on the radiation efficiency.
Antenna is an important communication device in modern
wireless transmission. This paper presents a microstrip patch
antenna having multiple resonances, thereby it is suitable for
different band operations.A multi band device supports
multiple radio frequency range which means more than one
channel use multiple frequencies. This method is used in
communication systems, personal communication devices are
required to operate at multiple frequencies. A single antenna
working at multiple frequency bands is more desirable than
single antenna working at one frequency band.

Il.  ANTENNA GEOMETRY

Fig.1 shows the geometric structure of proposed antenna, It
has the Dielectric constant of substrate &, =2.4 and thickness
h=0.8mm. The antenna length and width are 59mm x 53mm

and it is fed using microstrip line. FR4 means flame retardant
and it indicates safety of flammability. Dry and humid
conditions of the material help to retain its high mechanical
values and electrical insulation properties. Microstrip antennas
have many features like simple integration of monolithic
integrated circuits, lower dispersion, less radiation loss then
micro strip lines.
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Fig.1 Proposed Antenna Structure (All dimensions are in mm)

1. RESULTS AND DISCUSSION

Return loss:

Antenna performance was studied by simulation with IE3D
software. Fig.2 shows the proposed antenna measured and
simulated return loss. The proposed antenna shows maximum
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returns loss at 1.5GHz, 1.8GHz. At 2.5-4.1GHz frequency Fig.3. VSWR of Proposed Antenna
range shows poor return loss value. It is a reasonably accurate
simulation result shows that the resonant frequency and the
bandwidth of the antenna are perfectly clear.

¢ |_[|E[5(1'1]] Elevation pattern of our antenna shows maximum gain of
11dBi at 1.81GHz for both E plane and H plane (Fig.4).

Radiation pattern
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Fig.2 Return loss of Proposed Antenna Fig.4 Radiation Pattern for Elevation Plane

VSWR:

) ) —s— 1=1.81(GHz}, E-total, theta=0 {deqg)
VSWR (Fig.3) of our proposed antenna shows 2:1 ratio at ——=—1 1=1.81{GHz), E-total, theta=20 {deg)
1.5GHz, 1.8GHz, and 2.5-4.1GHz.

o 90.0
ﬁ.
—1 :Port1 ey
10 10
g g
a a
T T
4 4
3 3
j ? 0°06-
Azimuth Pattern Gain Display

0 0 {dBi)

115 2 25 3 35 4 45 5 55 6

Freq (GHz) Fig.7 Radiation Pattern for Azimuth Plane

98



IJISET - International Journal of Innovative Science, Engineering & Technology, Volume 9, Special Issue, May 2022

IJISET

ISSN (Online) 2348 — 7968 | Impact Factor — 6.72 | www.ijiset.com

NCISCT-2022

Azimuth antenna pattern of E plane and H plane fields shows
Omni-directional radiation pattern is similar for both the X-Z
plane and the y-Z plane (Fig.5).

Z Parameter:

Fig.7 shows 500hm impedance matching at 1.5GHz, 1.8GHz,
and 2.1-4.5GHz
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Fig.5 Z-Parameter of Proposed Antenna
GAIN:

Fig.6 shows the Gain of our proposed Antenna. It shows
maximum gain of 11dBi at 1.81GHz.

Total Field Gain vs. Frequency
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Fig.5 Z-Gain of Proposed Antenna

Current distribution:

The current distribution of the antenna shown in the Fig.8,
green area shows the maximum current distribution.

Fig.9 Current distribution

V. CONCLUSION

Hence the proposed antenna has good results for multiband
applications. The size of the antenna became more compact
and fabrication is easy to implement. Communication in the
frequency range of 1.5GHz, 1.8GHz, 2.1-4.5GHz with lower
return loss value and miniaturized size. The proposed antenna
also shows the highest gain value of 5 dBi suitable for
multiband applications. The proposed antenna is designed
using IE3D and it supports three different bands used in
multiband applications. The three frequency bands are
1.5GHz, 1.8GHz, 2.5-4.1GHz.The simulated return loss and
radiation patterns for each frequency are optimized.
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