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Abstract -In This paper simulations of an irregular
pentagonal  slotted  microstrip  patch  and
measurements of their characteristic. Microstrip
Antenna works at various frequencies, this paper has
a very important role to development of Microstrip
Antenna because the simulation has been done at a
frequency on which many important communication
devices are 2.0 GHz, wireless
communication and many other communication
devices are working on 2.0 GHz frequency, the
proposed microstrip antenna has a bandwidth of
54.5%, the VSWR is less than 2 and antenna gain is 3
to 4dBi.
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Introduction- Microstrip patch antennas are most
preferred antennas because they can be printed
directly onto a circuit board. Microstrip antennas
are becoming very popular within the wireless
communication. Patch antennas are low cost, have a
low profile and are easily fabricated. Many types of
antennas exist today, each one having its special
characteristics and benefits. Our research is on
Irregular pentagonal Microstrip Patch Antenna.
Microstrip patch consists of a radiating patch of any
planar geometry on one side of a dielectric material
substrate and the other side is ground plane .In this
paper, an irregular pentagonal slotted patch
antenna is proposed with enhanced bandwidth. The
antenna resonates at 2.0 GHz frequency with an
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enhanced bandwidth of 54.5 % and the maximum
return loss is -25 db.

This irregular polygon has been designed to achieve
more and more bandwidth for 2.0 GHz of frequency.
To increase the bandwidth, traditional technique is
slot cutting has been used and then dig a slot of 2mm.
by 5 mm., on X=22.5mm, Y=42mm respectively

Fig. 1. Geometry of Proposed Antenna

Antenna designing- Microstrip antenna has a fixed
and sophisticated procedure of designing, in which first
step is to calculate the width and length of the
resonating patch[5] and then the calculation of the
Width and Length of the ground plate is to be done,
values of W and L of the radiating patch for 1 GHz is
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91.27 mm. and 71.31 mm. respectively and then Wg antenna few important parameters of the proposed

and Lg can be calculated with the formulas. design are calculated and find as below

C
W =
f gr + l 15 —— dB[5(11]]
45
W=45.6 mm.

-5

dB

Where ¢ = effective dielectric constant and Al = 125

line extension which is given as:

B aees. ]3

Eett 2 l+12W 0 03 I3 (1] 1.2 15 18 i1 14 27 3
Frequency (GHz)
Fig.2. Return Loss vs Frequency
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IE3D Simulation Results

Zelands simulation Software’s IE3D is a platform Fig.3. VSWR Vs.Frequency

where we can find out the performance of the
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Fig.6. 3D Radiation Pattern of Proposed Antenna

e

Directivity Vs. Frequency

—a— Maximum Directivity

7 7
] B
g o}
= =4
oogl 1 1
Elevation Pattern Gain Display
(dBi) 0 0

0 03 06 09 12 15 18 21 24 27 3
Frequency (GHz)

Fig.5. 2D radiation Pattern
Fig.7. Directivity Vs. Frequency Graph
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Fig.8. Gain vs. Frequency graph
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Conclusion - This paper has designed a microstrip
irregular pentagonal slotted antenna for 2.0 Ghz
applications, the band gap frequencies F = 1.62 Ghz
and Fy = 2.87 Ghz and the total bandgap of 1.25 Ghz
(54.5 %) The slotting can increase the impedance
bandwidth .The maximum value of the return loss is -
20.64dB and at 1 Ghz the value of return loss is -25.5
and the VSWR is less than 2 and the antenna is
linearly polarized .

References -

[1] K. Siakavara, “Methods to Design Microstrip
Antennas for Modern Applications”, Microstrip
Antennas, N. Nasimuddin, (Ed.), ISBN: 978-953-307-
247-0, InTech, (2011).

[2] K. Jagadeesh Babu, Dr.K.Sri Rama Krishna, Dr
.L.Pratap Reddy,”A Multi Slot Patch Antenna for 4G
MIMO Communications”, Journal of

Future Generation Communication and Networking
Vol. 4, No. 2, June, 2011

International

[3] G. A. Deschamps, “Microstrip microwave antennas,”
presented at the 3rd USAF Symp. on Antennas, 1953.

[4] L ]J. Bahl and P. Bhartia, “Microstrip Antennas”
Dedham, MA: Artech House, 1980.

[5] Kai-Fong Lee, Kin Fai Tong “Microstrip Patch
Antennas- Basic Characteristics and some recent
Advances” Proceedings of IEEE, vol 100, No 7, July
2012.

[6] W. F. Richards, Y. T. Lo, and D. D. Harrison, “An
improved theory for microstrip
applications,” IEEE Trans.Antennas Propag., vol. AP-29,
pp. 38-46, 1981.

antennas and

© 2016, IRJET |

Impact Factor value: 4.45 |

ISO 9001:2008 Certified Journal | Page 1762



’,/ International Research Journal of Engineering and Technology (IRJET)
JET  Volume: 03 Issue: 03 | Mar-2016 www.irjet.net

e-ISSN: 2395 -0056
p-ISSN: 2395-0072

[7] ]. R. James, P. S. Hall, and C. Wood, “Microstrip
Antenna Theory and Design” Stevenage, U.K.: Peter
Peregrinus, 1981.

[8] C. Wood, “Analysis of microstrip circular patch
antennas,” IEE Proc., vol.128H, pp. 69-76, 1981.

[9] A. Sabban, “New broadband stacked two-layer
microstrip antenna,” in Proc. IEEE AP-Symp. Dig., pp.
63-66, 1983.

[10] P. Nayeri, K. F. Lee, A. Elsherbeni, and F. Yang,
“Dual-band circularly polarized antennas using
stacked patches with asymmetric U-slots,” 1EEE
Antennas Wireless Propag. Lett,, vol. 10, pp. 492-495,
2011.

[11] H. Wong, K. M. Luk, C. H. Chan, Q. Xue, K. K. So,
and H. W. Lai, “Small antennas in wireless
communications,” Proc. IEEE, Jul. 2012, Special Issue
on Antennas in Wireless Communications.

[12] K. R. Carver and ]. W. Mink, “Microstrip antenna
technology,”IEEE Trans. Antennas Propag., vol. 29, no.
1, pp. 2-14,1981.

© 2016,IRJET | ImpactFactor value: 4.45

IS0 9001:2008 Certified Journal

Page 1763



