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Abstract

Two compact coradiator multiple-input—multiple-out (MIMO) antennas operating in the UWB frequency band with dual polarization
are proposed. Different from traditional MIMO antennas, the radiator is shared by two antenna elements, which greatly reduce the
overall size of the MIMO system. High isolation between the two antenna elements is achieved by etching a T-shaped slot in the radiator
and extending a stub on the ground. Dual polarization can be realized by exciting the pentagonal radiator with perpendicular feeding
structure. The simulated results of current and electric-field distribution show the dual-polarization characteristics of the diversity
system. The objective of this paper is to design the UWB-MIMO antenna with DGS structure and then compare the performance

parameters.
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L. Introduction

Ultra wideband (UWB) is a very promising technology for

short range wireless communications providing the opportunity

of high data rate communications[1]. UWB radio has proved
itself a suitable candidate for its low power and low cost design.

However ,very low transmitted power in UWB systems limits the

applications to short range or to moderate data rate[2]. Therefore,

it is crucial to find some solution that will make the best possible
use of radiated and received power, for the feasibility and future
commercial success of UWB communication systems[3]. In
this context, research is carried out and MIMO has been found
one of the best solutions. MIMO technique in UWB systems
will improve link robustness of UWB or data rate. But some
challenges arise in designing of the MIMO antenna systems for

UWRB applications.

These challenges include the reduction of the mutual coupling and

the correlation between the elements of the antenna systems[4].

UWB communication systems have the promise of very high

bandwidth.

* It provides reduced fading from multipath.

* It provides low power requirements .

e The main concept behind UWB radio systems is that they
transmit pulses of very short duration as opposed to traditional
communication schemes which send sinusoidal waves.

*  The role that UWB antennas play in all of this is that they
have to be able to transmit these pulses as accurately and
efficiently as possible.

Il. Materials and Parameters

Here microstrip has been used due to its light weight, thin size
and patch can be of any shape. UWB-MIMO patch microstrip
antenna has been selected for investigation. UWB-MIMO patch
is etched on dielectric substrate i.e. FR4 substrate whose thickness
is 1.524mm and dielectric constant is 4.4 and the loss tangent .02.
FR4 in comparison has a higher dielectric constant which results
in a smaller patch size.

A. Parameters

X

Fig.1: Antenna design parameters

Table 1 : Parameters of antenna

Sr. No. | Points [ x-coordinate y-coordinate
I. 1 15.5mm Omm

2. m 4mm -9.019mm
3. n -9.019mm -9.019mm
4. p -8.981mm 4.038mm

5. q Omm 15.5mm

6. t 19mm Omm

7. s Omm -19mm

The antenna ground is finite and the overall volume is 40mm*40mm.
The MIMO system consists of two antenna elements but only one
pentagonal radiator, which is fed by two perpendicular tapered
microstrip. The layout of shared radiator is to reduce the volume
of diversity antenna. The diversity antenna is symmetric by the
axis of . To reduce the mutual coupling between two ports, a
metal branch is extended on ground plane, which can be viewed
as a reflector, to reduce the electromagnetic coupling. Besides,
the metal branch can decrease the current on the ground flowing
between the two antenna elements. In addition, a T-shaped slot
is etched in the radiator to increase isolation between the two
elements.
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lll. Results
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Fig.2 : Proposed antenna with T-shaped slot ]
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design of the antenna. A Defected Ground Structure (DGS) is an i e a £
etched lattice shape, which is located on the ground plane. DGS
has arbitrary shapes and is located on the backside metallic ground I M
plane. DGS is realized on the bottom plane with one island placed |
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realized on the bottom plane with one island placed at both sides
of the microstrip line on the upper plane. DGS has simple structure ~ Fig.5 : Return loss of antenna without DSG structure
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Fig.6 : Directivity of antenna without DGS structure

Fig.3 : Antenna design using DGS structure
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Fig.7 : Efficiencies of antenna without DGS structure
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Fig.8 : Measured antenna gain with DGS structure
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Fig.9 : Return loss of antenna with DGS structure
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Fig.10 : Directivity of antenna with DGS structure

Fig.11: Efficiencies of antenna with DGS structure

IV. Conclusion

A method of using co-radiator in diversity antenna designing has
been proposed and two UWB-MIMO antennas with two elements
have been presented in this paper. High isolation between two ports
has been achieved by etching a T-shaped slot in the radiator and
extending a stub from ground. The shared radiator is fed by two
perpendicular feeding structures, which result in dual polarizations
of the system. The simulated current distribution and far-field
electric field have also demonstrated that the UWB-MIMO antenna
with dual polarization characteristics. The diversity performance
of the UWB-MIMO antenna have also been studied and presented
in this paper. Furthermore by employing DGS structure into
antenna performance is increased.

References

[1] Keith R.Carver and James W.Mink, “Microstrip Antenna
Technology”, IEEE Transactions on antennas and
propagation, vol.29, no.9, pp.2-24, Jan1981.

[2] Guan-Yu Chen, Jwo-Shiun Sun and YD Chen,
“Characteristics of UWB antenna and wave propagation”,
International Symposium on Intelligent Signal Processing
and communication systems, pp.713-716, Dec2005.

[3] Kasra Payandehjoo and Ramesh Abhari, “Employing EBG
Structures in multiantenna systems for improving isolation
and diversity gain”’, IEEE antennas and wireless propagation
letters, vol.8, pp.1162-1165, Nov2009.

[4] Shuai Zhang and Zhinong Ying, “UWB MIMO/Diversity
antennas with a tree like structure to enhance wideband
isolation”, IEEE antennas and wireless propagation, vol.8,
pp-1279-1282, Nov2009.

[5] Yueh-Hua Yu and Yong-Sian Yang, “A compact wideband
CMOS low noise amplifier with gain flatness enhancement”,
IEEE journal of solid state circuits, vol.45, No.3, pp.502-509,
March2010.

[6] D.Helena Maragaret, Dr. B.Manimegalai and M.R. Subasree,

“Mutual coupling reduction in MIMO antenna system using
EBG structures”, IEEE transactions on antennas and
propagation, pp.1-5, July2012.

[7] Hans G.Schantz, “Three centuries of UWB antenna
development”, IEEE transactions on antennas and
propagation, pp.506-512, Sep2012.

[8] Yingsong Li, Tao Jiang and Wenxing Li, “A printed diversity
cantor set fractal antenna for ultrawideband communication
applications”, IEEE transactions on antennas and
propagation, pp-34-38, Oct2012.

[9] K Manuel Prasanna and S.K. Behera, “Compact two-port

© IJARET All Rights Reserved

108 www.ijaret.com



ISSN : 2394-2975 (Online) International Journal of Advanced Research
ISSN : 2394-6814 (Print) Vol. 2, Issue 2 (Apr. - June 2015) in Education Technology (IJARET)

UWB MIMO antenna system with high isolation using a
fork shaped structure”, IEEFE transactions on antennas and
propagation, pp.726-729, April2013.

[10] Chirstos Mourtzios and Katherine Siakavara, “Novel
antenna configurations with non-uniform EBG lattices for
wireless communication networks”, European conference
on antennas and propagation, pp.2748-2752, April2013.

[11] Ming-Hung Hsu, Ken-Huang Lin and Tzu-Chun Tang, “EBG
reflector backed MIMO antenna with wideband isolation and
uni-directional radiation pattern MIMO antenna for MIMO
radar”, IEEE transactions on antennas and propagation,
pp-612-613, July2013.

[12] Nguyen Khac Kiem and Huynh Nguyen Bao Phuong, “A
compact printed 4*4 MIMO UWB antenna with WLAN
band rejection”, IEEE antennas and wireless propagation,
pp-2245-2246, July2013.

[13] Lei Ge and Kwai-Man Luk, “Frequency reconfigurable
low profile circular monopolar patch antenna”, IEEE
transactions on antennas and propagation, vol.62, no.7,
pp-3443-3449, July2014.

[14] Syed Muzahir Abbas and Yogesh Ranga, “A simple ultra-
wideband printed monopole antenna with high band
rejection and wide radiation patterns”, IEEE transactions
on antennas and propagation, vol.62, no.9, pp.4816-4820,
Sep2014.

[15] Hasan Raza, Jian Yang and Ahmes Hussain, “Wideband
compact 4-port dual polarized self grounded bowtie
antenna”’, IEEE transactions on antennas and propagation,
vol.62, no.9, pp.4468-4473, Sep2014.

[16] Chun-Xu Mao and Qing-Xin Chu, “Compact coradiator
UWB-MIMO antenna with dual polarization”, IEEE
transactions on antennas and propagation, vol.62, no.9,
pp-4474-4480, Sep2014.

Author Profile

Taranjeet Kaur received the Bachelor of Technology degree
in Electronics and Communication Engineering from Geeta
Institute of Management and Technology (Kurukshetra University)
Haryana, India in 2013. She is pursuing Master of Technology
degree in Electronics and Communication from Geeta Institute of
Management and Technology (Kurukshetra University) Haryana,
India.

www.ijaret.com 109 © IJARET All Rights Reserved



