Design of Triple-S shaped Microstrip patch Antenna for Dual band Applications
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Abstract: This paper proposes the design of a Triple-S patch antenna for C band applications [1]. The designed antenna was fed by coaxial
feeding technique. The proposed Triple-S patch antenna produces a wide band of frequencies for C-band applications [2]. The simulated results
for various parameters like return loss, radiation pattern etc. have been presented. . This Triple-s patch antenna system produces dual band of
frequencies with resonating frequencies at 5.4 GHz and 5.9 GHz, which can be used for Wireless applications.
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1. Introduction: A microstrip or patch antenna is a low
profile antenna that has a number of advantages over other
antennas. Microstrip antenna found application in different
fields due to its compact size [3]. Microstrip antenna is
generally used for many wireless applications due to light
weight and patch can be of any shape. Patch is generally
made of material such as copper or gold. In radar and
satellite communication, it is necessary to design antennas
with very high directive characteristics to meet the demand
of long distance communication. They have the capability to
operate in dual and triple band frequency operations [4]. The
patches are the basic and most commonly used Microstrip
antennas. These patches are used for the simplest and the
most demanding applications.

Akin to the two sides of a coin, a patch
antenna also has some drawbacks. Bandwidth and Gain
being the two most important factors of an antenna is low
for patch antennas. There are many ways to solve this
problem but each of them leads to another problem which
requires further attention. The designed antenna was fed by
coaxial feeding technique. Coaxial probe feeding is the
method in which the inner conductor of the coaxial is
attached to the radiation patch of the antenna while the outer
conductor is connected to the ground plane [5].

In this paper we have designed Triple-S
shaped Microstrip patch Antenna which produces dual band
of frequencies resonating at 5.4 GHz and 5.9 GHz, which
can be used for Wireless and mobile applications. This
antenna is specifically designed for WiMAX and WLAN
communication systems [6]. WIMAX belongs to IEEE
802.16 family of standards. The full form of WiMAX is
Worldwide Interoperability for Microwave Access, it
provides data rate of 30-40 Mbps, enabling us with
interoperable implementations [7-9].
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2. Antenna Design:In this design, Microstrip antenna is
used due to its light weight, thin size and patch can be of
any shape. The structure of Triple-S shaped Microstrip patch
Antenna patch antenna is shown in Fig.1.
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Figure 1: Triple-S shaped Microstrip patch Antenna

The antenna is etched on a "Rogers RO3210
(tm)" substrate which has a dimension of 15mm x 30mm
with relative permittivity 10.2 and thickness of 2 mm.
Rogers RO3210 in comparison has a higher dielectric
constant which results in a smaller patch size. The geometry
of the proposed antenna is shown in Fig.1.The ground plane
is having 15mm x 30mm which is as same as substrate. For
this proposed antenna we are using co-axial feeding which is
simple in design.

The Return loss and VSWR results are
presented in Fig.2 (@ & 2(b) respectively. From the
observed results it is evident that the proposed antenna
exhibits excellent isolation properties (S11) at the resonant
frequencies of 5.4 GHz and 5.9 GHz with better return loss
(S11) of -30 dB and -34 dB respectively, which gives good
impedance matching for the antenna.


http://www.ijritcc.org/

° f\_\ S i T
- 30 -~ ~ {0
Vo \ o \ ) 033 ™
-1o 026 R
A by
0 / 280
% 15 \\ ’/\ / "‘:‘/ (‘.19 L .A
g -20 H \ L'l “ 012 lj‘l
[\ \
\ | 1
-25 -0 [ | 00
-30 v \ v 7\ j
| - / 1
et 2 3 a 5 6 7 8 9 10 ,, Lo o ,,n"g
frequency GHz 120 ,, v 120
Figure 2(a): S11 Parameters of the Proposed 1‘ 10
45 o ﬂ‘o i
:: Figure 3(b): Radiation Pattern at 5.4 GHz for ®=0°
30 0
s 2 30 A" ™30
g —Avi
15 £ — 030 \
\/ ] 0L 260
10 v \ ,,-‘1 / 02p’ \ A
s =] i | 3
. V [ \ \ j‘
frequency GHz <0 ;‘: 4 5 ‘}] a0
. b ¥
Figure 2(b): VSWR of the Proposed Antenna £ /
120 /120
The plot gives the desired values of VSWR at A
the resonant frequency which is less than 2. The less VSWR Ny
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value is observed at the resonant frequencies 5.4GHz and IR e :

5.9GHz, indicating good matching conditions. The radiation
pattern of the proposed antenna at the resonant frequencies
is as shown in Fig.3 (a), 3(b), 3(c) & 3(d).
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Figure 3(a): Radiation Pattern at 5.9 GHz for ®=0°

Figure 3(d): Radiation Pattern at 5.4 GHz for ®=90°
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The 3D polar plot of proposed antenna is shown in figure 4.
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Figure 4: 3D Polar Plot of Proposed Antenna

3. Conclusion:

In this paper, we have proposed a Triple-S shaped
microstrip patch antenna which produces dual band of
frequencies resonates at 54 GHz and 5.9 GHz with
excellent return loss of < -30dB. Hence from the above
results we can conclude that, this antenna is well suited for
wireless (WLAN, Wi-MAX, HIPERLAN, and NLOS)
applications [10].

References:

[1] Fitri Yuli Zulkifli, Faisal Narpati, and Eko Tjipto
Rahardjo “S-shaped Patch Antenna Fed by Dual Offset
Electromagnetically Coupled for 5-6GHz High Speed
Network” PIERS ONLINE, VOL. 3, NO. 2, 2007

[2] M.Venkata Narayana, Govardhani.Immadi, K.Rajkamal,
M.S.R.S Tejasw “Microstrip Patch Antenna for C-band
RADAR applications with Coaxial fed” International
Journal of Engineering Research and Applications
(NERA) Vol. 2, Issue 3, May-Jun 2012, pp.118-122

[3] T. Mohan Krishna, K. Kranth Kiran, K. Prasanth,

B.Shivaji Reddy, A.Tathababu “Design of an Inverted U-

BIOGRAPHIES

S.V.V.Sudhakar, pursuing his B.Tech degree
in Electronics & Communication Engineering in St. Ann’s College
of Engineering & Technology, JNTUK. His areas of interest
include Antenna Designing & Communications. He is a member of
ISTE.

http://www.ijritcc.org

Shaped MIMO Patch Antenna for Dual Band
Applications”  International Journal Of Innovative
Research In Electrical, Electronics, Instrumentation And
Control Engineering Vol. 3, Issue 3, March 2015.

[4] R.Przesmycki, M.Wnuk, L.Nowosielski,
K.Piwowarczyk, and M.Bugaj ‘“Dual band microstrip
antenna working in the frequency bands 2.4GHz and
5.8GHz”. Progress In Electromagnetics Research
symposium proceedings, KL MALAYSIA, march 27-30,
2012.

[5] Chun Nie, Zzhifeng Tao, Neelesh Mehta, Andreas
Molisch, Jinyun Zhang “Antenna Selection for Next
Generation IEEE802.16MobileStations” MITSUBISHI
ELECTRIC RESEARCH LABORATORIES, TR2008-
050 August 2008

[6] Marek Bugaj, Rafal Przesmycki, Leszek Nowosielski,
Kazimierz Piwowarczyk, and Marian Wnuk. “Dual Band
Microstrip Antenna Working in the Frequency Bands
2.4GHz and 5.8GHz”. Progress In Electromagnetics
Research Symposium Proceedings, Moscow, Russia,
August 19-23, 2012 1433.

[71 Mr. Wankhede Vishal A, Prof. Dr. Upena Dalal, Mr. Jha
Rakesh “A Survey of Mobile WiMAX IEEE 802.16m
Standard” (IJCSIS) International Journal of Computer
Science and Information Security, Vol. 8, No. 1, April
2010.

[8] Neha Ahuja, Rajesh Khanna, Jaswinder Kaur.Dual Band
Defected Ground Microstrip Patch Antenna for
WLAN/WiMax and Satellite Application, International
Journal of Computer Applications (0975 — 8887),
Volume 48— No.22, June 2012

[9] Lee, K. F., K. M. Luk, K. F. Tong, S. M. Shum, T.
Huynh, and R. Q., “Experimental and simulation studies
of the coaxially fed U-slot,” Proc. Inst. Elec. Eng., pt. H,
Vol. 144, 354-358, Oct. 1997.

[10] Kumari Nidhi Lal, Ashutosh Kumar Singh “Modified
Design of Microstrip Patch Antenna for WiMAX
Communication System”.

K.Kranth Kiran, pursuing his B.Tech degree
in Electronics & Communication Engineering in St. Ann’s College
of Engineering & Technology, JNTUK. His areas of interest
include Antenna Designing & Communications. He is a member of
ISTE.


http://www.ijritcc.org/

A -

N . |
. “ G.Babu Rao, pursuing his B.Tech degree in

Electronics & Communication Engineering in St. Ann’s College of

Engineering & Technology, INTUK. His areas of interest include
Antenna Designing & Communications. He is a member of ISTE.

\ IM.Umamaheswara Rao, pursuing his
B.Tech degree in Electronics & Communication Engineering in St.
Ann’s College of Engineering & Technology, INTUK. His areas of
interest include Antenna Designing & Communications. He is a
member of ISTE.

http://www.ijritcc.org

K.Syamala Raju, pursuing his B.Tech degree in Electronics &
Communication Engineering in St. Ann’s College of Engineering
& Technology, JNTUK. His areas of interest include Antenna
Designing & Communications. He is a member of ISTE.

i

Mrs.K.N.L.VamsiPriya is working as Asst.Professor in E.C.E
Dept., at St. Ann’s College of Engineering & Technology, Chirala,
India. She received her B.Tech degree in E.C.E from JNTUH and
M.Tech (VLSI) degree in E.C.E from INTUK. Her areas of interest
include  Microwaves, MIMO Antennas, and Wireless
Communications.


http://www.ijritcc.org/

