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ABSTRACT

A tr1 band multiple input multiple
output (MIMO) antenna that covers all
frequency bands required for WLAN and
WiMAX applications is presented. Three
resonant bands are achieved by a
folded monopole with a compact size
of 11.5 x 15.6mm?2.In that here we are
using microstip patch antenna.The
MIMO  system consists of two
symmetrically placed monopoles.A
stepped slot ended with an ellipse on the
ground plane is etched to reduce the
mutual coupling between the two
monopoles.The overall dimension of this
MIMO system is 50 x 50mm?2. The
prototype of the antenna is fabricated and
measured.The 4G expansion firstly

demands to construct infrastructures and

devices of 4G systems, in which the

antenna 1s an essential part of 4G
devices, especially mobile phones. The
antenna has to be designed to meet both
frequency bands for this new technology
and limited size to fit the required
housing. By using HFSS tool the antenna

is designed.

LINTRODUCTION

The MIMO technology,
characterized by using multiple antennas
as transmitter and receiver, exploits the
multipath property to improve the
communication quality, increase the
system capacity and achieve high data
rates . With these advantages, MIMO
technology has been introduced to
portable terminals such as laptops,

mobile phones, USB dongles and others

to realize high-speed data transmission
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In the design process of the MIMO
antennas for WLAN/WiMAX, the main
challenge is to ensure sufficiently wide
bandwidth to support WLAN/WiIMAX
application while maintaining high
isolation between the antenna elements
within a compact size. Three operating
bands are achieved by inserting a pair of
T-shaped strips into a wide rectangular
slot in. In, a modified F-shaped slot
WLAN/WIMAX  is
presented. But the bandwidth of these

antenna for

antennas 1s not enough to cover the
whole band for WLAN/WIMAX. The
mutual coupling less than —15 dB was
achieved through the two grounded
branches. A T-shaped parasitic element
was added on the ground plane in to
reduce the mutual coupling. In, the
elements of the system are placed
vertically to obtain high isolation.
However, the isolation in most of these
letters is not high enough. In this letter, a
compact MIMO
WLAN/WiMAX

antenna for
application is
presented. Two modified C-shaped

monopoles are symmetrically placed
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upon a same ground to form a MIMO
system. The three resonant bands
achieved by the folded monopoles are
2.3-2.75 GHz, 3.4-3.75 GHz, 4.8-6
GHz, utilizing a limited space of
11.5x15.6mm2.A stepped slot ended
with an ellipse is etched on the ground to

mitigate the mutual coupling.

IL.EXISTING SYSTEM

A dual-antenna system for
smart phones with Long Term Evolution
(LTE)/Wireless Wide Area Network
(WWAN)/Wireless Local Area Network
(WLAN)/Worldwide Interoperability for
Microwave Access (WiMAX) operations
i1s presented and studied. The proposed
dual-antenna system consists of two
symmetric antenna elements and a folded
dual inverted -shaped ground branch
(FDILGB). Each antenna element
includes a driven branch and a parasitic
ground branch. To improve the antenna
efficiency, the parasitic ground branch is
studied and optimized. The FDLGB is
applied to reduce the mutual coupling

between the two closely spaced antenna
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elements and achieve better impedance
matching. The measured operating bands
with lower than -6dB cover 698-974and
1699-4019MHz for the fabricated
prototype. Within the operating bands,
the measured is lower than 10dB. Based
on the measured 3D radiation patterns,
the envelop correlation coefficient, the
mean effective gain and the diversity
gain of the proposed dual-antenna
system are calculated, and good results
are obtained.

DISADVANTAGES

e Operating Band width range
supporting less compared to
proposed system.

e It supports up to 3.4GHz frequency.

e size is little bit larger (132x80 x0.8

mm? )

EXISTING BLOCK DIAGRAM
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Fig. 1 Block Diagram of Existing
System
IILPROPOSED SYSTEM

A compact low profile multiple
antenna system for multiple input
multiple output (MIMO) applications is
proposed. The antenna system combines
two monopole type printed antennas with
a slotted ground plane for low correlation
and high isolation characteristics. The
main antenna covers the twelve wireless
communication bands required for LTE,
GSM, UMTS2110, Bluetooth, WiMAX
and WLAN. The auxiliary antenna has a

very small volume compared to the main
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one and covers the ultra-wideband

(UWB) frequency range (3.74-12 GHz).

The antennas are positioned at
opposite ends of the system’s ground in
order to reduce the mutual coupling
between them. The isolation maintained
i1s better than 20 dB over the desired
frequency bands, resulting in an
envelope correlation coefficient of less
than 0.08. The simulation results show
good S parameters, high gain and
radiation efficiency, and relatively stable
radiation patterns. Due to the compact
size and the ultra wide bandwidth, the
proposed multiple antenna system is
suitable for communication handsets that
have size limitations. Results are

presented and discussed.

PROPOSED BLOCK DIAGRAM
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ADVANTAGES

e QOperating Band width range

supporting 20dB.

e [t supports up to 12GHz frequency
e Size is small (120x50x0.8 mm?)
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IV.CONCLUSION

A novel multiple antenna system
with an intelligent decoupling technique
for high isolation better than 20 dB. The
system consists of two planar printed
compact monopole antennas with a
decoupling  filter among the system
ground plane to accomplish ECC below
0.08 over the entire frequency bands.
Antenna performances with and without
the proposed decoupling filter have been
listed. The proposed design covers all the
standard -~ operating bands in the
Frequency range 0.5-12 GHz for LTE,
GSM, UMTS, ISM, WiMAX, WLAN
and UWB for both mobile and internet
applications.The presented decoupling
filter design can be can be applied to
different multiple antenna or MIMO

systems.

REFERENCES

[1] S. Wang and Z. Du(2015),
‘Decoupled dual antenna system using

crossed neutralization lines for

126

All Rights Reserved © 2016 IJARTET



Vol. 3, Special Issue 24, April 2016

LTE/WWAN smartphoke applications’,

IEEE  Antennas

Wireless  Propag

Letters., Vol. 14, pp. 523-526.

(2]

[3]

[4]

[5]

J. Jasper Sweetlin, and T. Anita Jones
Mary (2012), ‘Mutual decoupling in
quad band MIMO slotted PIFA for
wireless applications’, Int J. of
Engineering and Science., Vol. 1, No.
2, pp- 303-307.

Christo Ananth, S.Esakki Rajavel,
S.Allwin Devaraj, M.Suresh

Chinnathampy. "RF and Microwave

Engineering (Microwave
Engineering)." (2014): 300, ACES
Publishers.

Z. Li, Z. Du, M. Takahashi, K. Saito,
and K. Ito(2012), ‘Reducing mutual
coupling of MIMO antennas with
elements for  mobile
terminals’, IEEE Trans.
Propag., vol. 60, no. 2, pp. 473-481.

E. K Antonino-Daviu, M. Cabedo-

parasitic

Antennas

Fabres, B. Bernardo-Clemente, and M.
(2011),  ‘Printed

MIMO

Ferrando-Bataller

multimode  antenna  for

systems’, J. of Electromagn. Waves

and Appl., Vol. 25, pp. 2022-2032.

[6]

ISSN 2394-3777 (Print)
ISSN 2394-3785 (Online)
Available online at www.ijartet.com

International Journal of Advanced Research Trends in Engineering and Technology (IJARTET)

S. Cui, S. X. Gong, Y. Liu, W. Jiang,
and Y. Gaun (2011), ‘Compact and
low coupled monopole antennas for
MIMO system applications’, J. of
Electromagn. Waves and Appl., Vol.
25, 703-712.

[7] K. G. Y. Ding, and Z. Feng (2007), ‘A

[8]

[9]

novel dual-band printed diversity

antenna for mobile terminals’, IEEE

Trans. Antennas Propag., Vol. 55, No.

7, pp- 2088-2096.

J. Thaysen and K. B. Jakobsen (2006),
‘Envelope correlation in (N,N) MIMO

antenna  array from  scattering

parameters’ ,Microwave and Opt Tech

Letters, vol. 48, no. 5, pp. 832-834.

A. Foudazi, A. Mallahzadeh and S. M.
A. Nezhad (2002), ‘A triple-band
WLAN/WiMAX printed monopole

MIMO

and Opt

antenna for
applications’ ,Microwave
Tech Letters.,Vol. 54, No. 5, pp.

1321-1325.

127

All Rights Reserved © 2016 IJARTET



