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Abstract

This paper proposes a PIFA type MIMO antenna for wireless applications. The MIMO antenna consists of two
identical PIFA antennas on both ends of an FR4 substrate and operates over a frequency band of 2-4 GHz. The
proposed antenna is suitable for IEEE 801.11n and PCS applications. A vertical conducting line along with the
T-shaped element extended from patch is inserted between two PIFAs in order to increase the isolation. Also
implementation of neutral line connected with 2 PIFAs helps to enhance isolation. A partial ground plane is
used to feed the antennas. The isolation mechanism will be discussed in this article. The MIMO antenna
occupies complete dimensions of antenna. The overall dimension of 15 mm x 55 mm can be easily applied in
the dongle element.
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I. INTRODUCTION

The modern wireless communication systems
require higher data throughput and longer
propagation range to satisfy user’s requirements.
Multiple-input  and  multiple-output  (MIMO)
technology is proposed to meet these purposes .An
antenna for MIMO application which contains two or
more antennas that operate at the same frequency
bands is required. In order avoid the interference
between antennas, conventional designs keep the
antennas with /2 distance [2-3]. However, the
modern wireless devices are required to be small,
compact, and portable. Hence, reducing distance and
maintaining good isolation between antennas in
MIMO antenna are necessity.

In the prior of arts, parasitic element [4],
defected ground structure (DGS) [5], or neutral line
[6] is proposed to suppress the mutual coupling
between close antenna elements. This paper proposes
two identical PIFAs [1] to operate two operation
bands at 2 to 2.6 GHz and 3.5 to 4 GHz for Wireless
LAN, PCS (personal communication system)
application. The antenna isolation is achieved by a T-

shaped element placed between the PIFAs and a Units in mm

neutral line on the back side of the antenna. In fig.1a) Patch design b) Ground plane
addition to this a vertical line is placed between

PIFAs to ensure better isolation. II. ANTENNA DESIGN

The profile and dimensions of the proposed
MIMO antenna shown in Figure 1 is printed on an
FR4 substrate with relative permittivity of 4.4, loss
tangent of 0.0245, and thickness of 1.6 mm for
WLAN dongle application. The overall dimensions
of 15 x 55mm? comprises of an antenna portion of 15
x 55mm?and a system ground of same dimension. At
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the front side of substrate, two identical and
symmetric PIFA antennas are designed. A T-shaped
element extended from the patch is used not only to
increase the impedance matching of the PIFAs but
also to ensure good isolation between them.

In addition to this a vertical line is placed
between two PIFAs for isolation enhancement. Two
50€Q2 mini cables are used to feed two feed points at
both ends by signal input. At the back side of
substrate, a meandered neutral line is printed. The
neutral line is used to increases the operation band
from 2 to 2.47 GHz because it increases the coupling
current of the PIFAs. The isolations between the two
PIFAs over 15 dB within the operation band are
through the T-shaped element and the neutral line.

I11. EXPERIMENTAL RESULTS
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Fig.2 S-parameters of the proposed antenna

Figure 2 shows the simulated S-parameters of
the proposed MIMO antenna. From the results, the
S11 and S22 less than -10 dB are from 2 to 2.6 GHz
and 3.7 to 3.95 GHz for WLAN application. In
addition, the S12 is less than -15 dB to assure good
isolation. Also it shows the simulated results of the
proposed antenna with the neutral line and Vertical
line inserted between the antennas. Without the
neutral line, the operation band is not at the WLAN
application and the isolation is bad. The effects of T-
shaped element are studied. From the result, the S11
is lower than -10 dB and S12 is less than -15dB when
the T-shaped element is added.

Fig.3 shows the impedance results of the
proposed MIMO antenna. From the results we can
see that the impedance of the antenna is obtained as
50Q at 2.40GHz, 3.6GHz and 3.93GHz respectively
for sourcel and 50Q at 2.417GHz, 3.6GHz and
3.93GHz for source 2 when they are individually
excited. These results are obtained within the
operational band i.e. 2.4 to 2.5 GHz with operating
frequency as 2.47 GHz.
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Fig.3 a) Impedance of port 1 of the proposed antenna
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Fig.3 b) Impedance of port 2 of the proposed antenna
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Fig.4 VSWR of the proposed antenna

The result shown in fig.4 comprises of the
VSWR measurements of the proposed antenna when
the sources are excited. The value which is obtained
is 1.691 at the operating frequency of 2.47 GHz. Also
radiation patterns described in fig.5 gives information
about electric fields across various planes.
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IV. CONCLUSION

A PIFA type MIMO antenna for USB dongle
applications operating at WLAN band is proposed
and verified. The S11 and S22 based on -10 dB for
WLAN are resonated by the two PIFAs. The S21
between the PIFAs, which is achieved by a T shaped
element, a neutral line and vertical line is less than
-15dB to ensure good isolation. The radiation
patterns of the two antennas.

REFERENCES

(1]

Fig.5 simulated 3D gain pattern of proposed antenna

Fig 5 shows the 3D gain pattern of proposed
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proposed antenna which is found to be 2.5dB in total
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Fig. 6 Directivity of proposed antenna
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Fig 7 shows the efficiency of proposed antenna.
At 25GHz 96.23% and at 3.74GHz 86.57%

efficiency is obtained for proposed antenna.
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Fig.7 Efficiency of proposed antenna
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