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Abstract:In this paper, a design of 4 element MIMO antenna with minimized ground structure to diminish mutual coupling
between F-antenna, which are placed in orthogonal polarization position. Here the square shaped ground plane structure is
minimized by dividing it with square shaped concentric rings along the horizontal and vertical axis of the ground plane. At first, a
design of single antenna which is alike F-antenna which operates at a Frequency range of 6.94GHZ to 9.46GHZ. This designed
parasitic elements are placed along a ground plane in 4 different orthogonal polarized position. The frequency bands we
considered is around 6GHZ to 10GHZ. The substrate material used is Rogers RT/Duroid 5880.
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I INTRODUCTION

An antenna is an electric device which converts electrical power to radio waves and vice versa. Now a day, MIMO antenna
technology is used for wireless communication since it supports the utilization of multiple antennas at both transmitter and
receiver ends. The antennas present at the either end of the communication circuit is combined to reduce errors and enhance data
speed. In MIMO systems a transmitter sends continuousflow of signals with the help of multiple transmitting antennas. Using
these MIMO antennas, it is possible to double the number of antennas present at the transmitter as well as at the receiver ends,
because of which receiver power increases.
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Fig: MIMO ANTENNA

F-antenna are used in wireless communication, and generally derived from quarter wavelength patch antenna. The dielectric
substrate is placed between tow sheets. As it is derived from quarter wavelength patch antenna the size of the antenna is small and
compact, impedance matching can be controlled without more matching components. These antennas are widely used in mobile
phones, tablet computers, and for GPS. More over it provides transmission capabilities like GSM, Bluetooth, and wifi. This F-
antenna is most commonly used antenna in matching devices. The main reason behind designing new antennas is to reduce its
size without affecting its performance factor. To reduce mutual coupling different antenna designs have been proposed now a
days, low mutual coupling can be attained with the help of different techniques like slot technique etc. Defective ground plain
structures are used in alternate to the metamaterial structure while reducing the overall size of antenna. As the traffic in the
communication system is increasing, multiple input and output system is required for transmitting multiple Gbps data to large
number of users. As the demand for 5G technology increases day by day, but they are only few frequency bands which supports
5G applications. It is necessary to have a higher band which allows high data rate in Gbps. Higher bandwidth are easily achieved
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when working with very higher frequency band which is above 6GHZ. In order to satisfy the needs of 5G both in transmission as
well as reception, a proper antenna is required. So here we suggest antennas which are capable of working at a frequency 6 GHz
and above.

. METHODS
A. Proposed F antenna

As considering the above advantages with F antenna, we used F antenna as an antenna element in our MIMO design. We consider
it for easy to design purpose on 4.5cm X 4.5 cm ground plane dimensions and a 4.5cm X 4.5cm X 62mil RogersRT/Duroid
5880™ as a dielectric substrate. The strip line of F shape has a width 0.1cm and length 1.5cm along with 1X0.5cm short arm and
1.5X0.4cm long arm and the connection between them is 0.3cm X 0.3cm.

Figure [1]
The loss curve of above F antenna is shown in fig2.
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Figure [2]

The above defined F antenna having dual band operating at 7.3466 GHz and 10.16 GHz with a loss of -12.122 dB and -30.094 dB
respectively.

B. Proposed MIMO antenna setup
The above designed F antenna is arranged in an orthogonal polarization placed in a MIMO design.
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Figure [3]
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By etching the square shaped rings from the bottom of ground plane like a split ring resonator model with metamaterial-based
rings are 1cm length and having a square patch of 0.4cmX0.4cm along with a ring width of 0.4cm as shown in figure [4].
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Figure [4] Bottom view of MIMO antenna
1. SIMULATED RESULTS AND ANALYSIS

The loss curve for above designed MIMO model results in having dual band operating at 7.3893 and 10.178 GHz with return loss
-12.141 dB and -25.351 dB respectively shown in figure [5].
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Figure [5]

For previously generated F antenna, the Voltage Standing Wave ratio curve was shown in figure [7] which is operating at 7.3542
GHz and 10.158 GHz with a return loss of 1.6562 dB and 1.0657 dB respectively.

Figure [6]
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Figure [7]
The designed MIMO antenna exhibits its VSWR characteristics with a dual band operating at 7.3852 GHz and 10.174 GHz with a
return loss of 1.6597 dB and 1.1202 dB as shown in figure [9].
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Figure [9]
The far field directivity of our MIMO designed model is with a frequency of 8.5GHz with a Main lobe magnitude 7.56 dB in
2.0deg. direction with an Angular width of 65.6 deg. and a side lobe level of -12.4 dB as shown in figure [10].
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Figure [10]
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V. CONCLUSION

The performance of proposed 4 element MIMO antenna with and without RGP is analysed and as we can see there is slight
improvement in reducing the mutual coupling by etching the ground in MIMO antenna here the proposed model without and with
RGP mostly worked in frequency bands approximately around 7.38GHz and 10.17GHz with good return loss. This higher
frequency band belongs to ¢ and x bands are also being in consideration for future 5G wireless applications.
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